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Cyclotrons - 1978

Compiled by John A. Martin

This 1978 compilatior of the world's cyclotrons is dedicated to the
memory of Dr. F. T. Howard to honor his many years of contribution to
accelerator science and technology. Dr. Robert S. Livingston, one of
the leaders in the development of the isochronous cyclotron and a friend
of Dr. Howard's over a span of three decades wrote the following:

"On the evening of April 1, 1976, death came quietly to
Dr. Frederick Thomas Howard. Culminating a lifetime of pro-
ductive scientific work, much of it in the accelerator infor-
mation category, Cyclotrons - 1975, prepared for the Seventh
International Conference on Cyclotrons, was one of his last
accomplishments.

Starting in the mid-1950s, Dr. Howard originated a series
of inquiry forms covering various types of accelerators. He
proceeded to communicate diligently with the scientists responsi-
ble for the many accelerator installations and he succeeded
over the years in developing authoritative compilations of
characteristics of cyclotrons, synchrotrons, linear acceler-
ators and electrostatic accelerators. Dr. Howard's forms and
survey techniques were copied officially and unofficially all
over the world. His summaries of isochronous cyclotrons fol-
lowed that field from its beginning in the early 1960s
through the completion of the 1975 survey.

One of Dr. Howard's most ambitious projects was the
collection and analysis of the accelerator data contained
in the National Academy of Science volume Peicspectives in
Physicsy headed by D. Alan Bromley and developed by a large
group of scientists in 1969.

Dr. Howard had a consuming interest in the details of
accelerators and the patience and persistence to cajole the
hundreds of respondents to his intricate information requests
to provide consistent and accurate data. He made endless
telephone calls to track down seeming inconsistencies or to
locate missing pieces of information.

The summaries and varied accelerator data compilations
produced by Dr. Howard will remain a fitting tribute and
memorial portraying appropriately his love for the big and
little machines of science and testifying to his patience,
diligence and skill in producing a quarter century record
of accelerator high technology."

The cooperation of all who participated in this present survey is
sincerely appreciated.

J.A.M.



TABLE OF CONTENTS

Cyclotrons

Location Description First
Beam

Shut down

1972
1972
1975

1974
(1979)

(1981)
1974
1965

Entry
No.

*

2
3
4

5a

6

7
8
9

Australia
Canberra, ANU

Belgium
er.it, INW

Louvain-la-Neuve,UCL
Liege, UL

Brazil
Rio de Janeiro,
Sao Paulo, IEA

Canada
Chalk River
Vancouver, TRIUMF
Winnipeg, UM

Czechoslovakia
Prague

Chile
Santiago, UC

26 MeV H" injector [CNI-22]

24 MeV p etc; 4-sec [CGR-MeV]
95 MeV p etc; 4-sec; [CGR-MeV]
22 MeV p etc; 4-sec [CGR-MeV]

24 MeV p etc; 3-sec; [CV-28]
24 MeV p etc; 3-sec; [CV-28]

Heavy i; K=500; 4-sec supercond.
520 MeV H"; 6-sec; Meson Factory
50 MeV H*; 4-sec

41 MeV p etc; 3-sec; U-120 M

10 MeV p etc; 3-sec; Davis Conv

1976 10

1967

Finland

Abo, AAA
Jyvaskyia, UJ

France
Caen, GANIL
Grenoble, ISN
Grenoble, ISN
Orleans, CNRS
Orsay, AEC-Biol
Orsay, IPN
Saclay, CEN

19 MeV p etc; 3-sec [MGC] 1974
20 MeV p etc; 4-sec; MC-20 1974

Heavy i, 2xK=400; sep sec 4x51° (1982)
60 MeV p, etc; 4-sec [CGR-MeV] 1968
Heavy i; K=240; sep sec 4x48° (1980)
33 MeV p etc; 4-sec [CGR-MeV] 1974
24 MeV p etc; 4-sec [CGR-MeV] 1975
Heavy i; K=75; 3-sec; ALICE-CEVIL 1965
20 MeV 3He++; 3-sec [Philips] shut down - 1975

12
13

14
15
16
17
18
19

^Listing from previous surveys; no new data sheet.
flListing from The Cyclotron Corporation, no data sheet.
^Listing based on literature; no data sheet.
Shut down; no data sheet.



Cyclotrons (continued)

Location

Germany, West
Berlin, HMIKB
Bonn, UB
Braunschweig, PTB
Essen, KGE
Hamburg, UH
Hannover Medical

Hochschule
Heidelberg, INM
JUlich, IFK-KFA
JUlich, IFF-KFA
Karlsruhe, KFK
Munich

India
Calcutta, BARC
Chandigahr, Panjab U

Italy
Milan, UM

Japan
Chiba, NIRS
Hyogo, Medi-Physics
Osaka, RCNP
Sendai, TU
Tokyo, IMS
Tokyo, INS

Netherlands
Amsterdam, VU
Delft, TUD
Eindhoven, EUT
Groningen, UG
Petten, Philips

Poland
Warsaw, IEP

South Africa
Pretoria, CSIR
Stellenbosch, NAC
Stellenbosch, NAC

Saudi Arabia
Riyadh, King Faisal
Research Center

Description

Heavy i, etc.; K=128; VICKSI •
30 MeV d etc; 3-sec
24 MeV p etc; 3-sec [CV-28]
24 MeV p etc; 3-sec ICV-28]
30 MeV p etc; 3-sec; HAIZY

30 MeV p etc; 3-sec [MC-30]
22 MeV p etc; 3-sec [AEG compact]
90 MeV d etc; 3-sec; JULIC
24 MeV p etc; 3-sec [CV-28]
52 MeV d etc; 3-sec [AEG]
22 MeV p etc; 3-sec [AEG compact]

60 MeV d etc; 3-sec
5 MeV p; classical

45 MeV H1; 3-sec

70 MeV p etc; 4-sec; [CGR-MeV]
26 MeV p etc; 3-sec [CS-30]
75 MeV p etc; 3-sec
40 MeV p etc; 4-sec; [CGR-MeV]
26 MeV p etc; 3-sec; [CS-30]
70 MeV a etc; 3-sec

30 MeV p etc; 3-sec [Philips]
12 MeV p; 4-sec (1st AVF)
30 MeV p etc; 3-sec [Philips]
140 MeV a etc; 3-sec [Philips]
30 MeV p etc; 3-sec; [Philips]

Heavy i, K = 180; 4 sec

17 MeV d etc; 3-sec
(200) MeV p etc; sep sec 4x34°
(8) MeV p etc; 4-sec; spec. inj.

26 MeV p etc.; 3-sec [CS-30]

First
Beam

1977
1968
1974
1975
1968

1975
1972
1968
1975
1962
1973

1977
1971

1965

1973
1974
1974
1977
1973
1974

1965
1957
1963
1970
1964

-

1958
(1983)
(1984)

(1979)

Entry
No.

21
22
23
24
25a

26C

27
28
29
30
31

32
33

34

35
36
37
38
39
40

41
42
43
44
45

46°

47
48
49

50*



Cyclotrons (continued

Location Description First
Beam

Entry
No.

Sweden
Stockholm, RIP
Uppsala, AB Scand.

Switzerland
VilUgen, SIN
Villigen, SIN
Villigen, SIN

United Kingdom
Amersham, RCL
Birmingham, UB
Edinburgh, MRC-WGH
Harwell, AERE

United States
Argonne
Brookhaven
Duke U, TUNL
Indiana U, IUCF
Medi-Physics, CA
Medi-Physics, NJ
Michigan SU
Michigan SU
Mt. Sinai Med. C.
NASA-Lewis
Naval Res Lab
New Eng Nuc
New Eng Nuc
New Eng Nuc
New Eng Nuc
Oak Ridge, ORNL
Princeton U
Sloan-Kettering
Texas A§M
UC-Berkeley
UC-Davis
UC-Livermore
UCLA-Med
U Chicago, Med
U Colorado
U Maryland
U Michigan
U Washington
Washington U
Washington U

30 MeV d etc; classical
40 MeV p etc; 4-sec [MC-40]

72 MeV p etc; inj; 4-sec
72 MeV p; sep sec 4x28°; injector II
590 MeV p; 8-sec; Meson Factory

27 MeV p etc; 3-sec
24 MeV o etc; 3-sec
15 MeV d; 3-sec [CS-30]
50 MeV p etc; 3-sec

22 MeV d etc; classical
36 MeV p etc; 3-sec
15 MeV H- inj; 3-sec [CNI-15]
200 MeV p etc; sep sec 4x36°
22 MeV p etc; 3-sec [CS-22]
22 MeV p etc; 3-sec [CS-22]
56 MeV p etc; 3-sec
Heavy i; K=SOO; 3-sec supercond,
27 MeV p etc; 3-sec [CS-30]
46 MeV p; 3-sec
50 MeV p etc; 3-sec
22 MeV p etc; 3-sec [CS-22]
26 MeV p etc; 3-sec [CS-30]
26 MeV p etc; 3-sec [CS-30]
26 MeV p etc; 3-sec [CS-30]
67 MeV p etc; 3-sec; ORIC
50 MeV p etc; 3-sec
15 MeV p etc; [CS-15]
50 MeV p etc; 3-sec; TAMVEC
60 MeV p etc; 3-sec
65 MeV p etc; 3-sec
15 MeV H" inj; 3-sec [CNI-15]
22 MeV p etc; 3-sec [CS-22]
15 MeV p etc; 3-sec [CS-15]
28 MeV p etc; 4-sec
100 MeV p etc; 4-sec
30 MeV p etc; 3-sec
21 MeV d etc; classical
30 MeV a etc; 3-sec
15 MeV p etc; 3-sec [CS-15]

1951
1976

1973
: (1982)

1974

1965
1961
1976
1965

1952
1968
1968
1975
1970
1973
1965
(1979)
1972
1972
1967
1970
1976
1978
(1980)
1962
1968
1967
1967
1961
1966
1969
1971
1969
1962
1970

Shut down 1977
1951
1965
1978

51
52

53
54
55

56
57
58
59

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77a
78
79
80
81
82
83<*
84
85
86<2
87
88
89



Cyclotrons (continued)

Location Description First
Beam

Entry
No.

USSR
Alma Ata
Dubna, LNP-JINR
Dubna, LNR-JINR
Dubna, LNR-JINR*
Moscow, Kurchatov I
Kiev, INR

30 MeV d etc; 3-sec
e-raodel 400 keV; 8-sec
Heavy i; U-200
Heavy i; U-300
30 MeV d etc; 3-sec
100 MeV p etc; 3-sec

1971
1967
1968
1960

1976

90a

91
92a

93? *
94<2
95

Argentina
Buenos Aires

Canada
Montreal, McGill

CERN
Geneva

France
Lyon, UCB
Orsay, IPN

Germany
Goettingen, UG

Sweden
Uppsala, GWI

United Kingdom
Harwell, AERE

USA
Columbia U**
Harvard U
NASA-SREL**
UC-Berkeley

USSR
Dubna, JINR
Gatchina, PTI

Frequency Modulated Cyclotrons

28 MeV d; standard FM

100 MeV p; standard FM

600 MeV p etc.; modified 1973/1974

28 MeV d; standard FM
200 MeV p etc; modified 1975/1977

28 MeV d; standard FM

160 p etc; new RF 1969

1954 FM-1

1949

1957

1963
1958(77)

FM-2

FM-3

FM-4
FM-5

1962 FM-6

200 MeV p; major modifications 1977 1951 FM-7

1949 FM-8

570 MeV p; 3-sec FM Conv 1970/1975 1950(75) FM-9**
160 MeV p; standard FM 1949 FM-10
300/600 MeV p; std FM; mods. 1972 1965 FM-11**
740 MeV p etc; std FM; mods. 1955/1957 1946/57 FM-12

700 MeV p; 4-sec FM Conv 1979/1980
1000 MeV p; standard FM

1949/(80) FM-13
1967 FM-14°

•Being converted to U-400, K = 625; operation expected 1979.

**Shut down 1978.



ENTRY NO. 2
NAME OF MACHINE Ghent University isochronous cyclotron \ DATE 15. 1. 1979
INSTITUTION Institute for Nuclear Sciences, Rijksuhiversipeit Gent
ADDRESS Proeftuinstraat 86, B-9000 Gent. Belgium

IN CHARGE J.Hoste ; C. Vandecasteele REPORTED bv C. Vande|asteele

HISTORY AND STATUS

DESIGN, date 1 9 7 4 MODEL tests
1975ENG. DESIGN, date

CONSTRUCTION, date 1 9 7 6 - 7 7
FIRST BEAM date (or goal) 1 7 J u n e 1 9 7 7
MAJOR ALTERATIONS

OPERATION, 4 0 hr/wk; On Target 3 0
TIME DIST.. in house. .%, outside.

hr/wk
%

USERS' SCHEDULING CYCLE weeks
COST. ACCELERATOR .
COST, FACILITY, total _ _ ^
FUNDED BY NFWO"5) and Univers i ty

ACCELERATOR STAFF. OPERATiON and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
TECHNICIANS __2 CRAFTS _
GRAD STUDENTS involved during vear
OPERATED BY Res staff or .Operators
BUDGET, op & dev

FUNDED BY IIKW"/ and University

RESEARCH STAFF, not included above

USERS, in house 1 0 outside,
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY IIKW

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

_S5_

TARGET STATIONS 3 i
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model

MAGNET

POLE FACE diameter 1 2 0
GAP, min 8 . 6 cm; Field,

max 1 4 cm: Field.
AVERAGE FIELD at R ext 14

;R extraction 5 2 . 5

CURRENT STABILITY.
NUMBER OF SECTORS 4
POLE FACE COIL PAIRS: AVFJ

Harmonic correction 4 ( t o i l s
Radgrad_

I ampere turns c )

wrts/106; BmaK/<B> 1 . 1 8
; SPIRAL, max 3 4 den

/sec;

',

WEIGHT: Fa. 28
!/sec or Circ coils.
itons; Coils

CONDUCTOR, Material and typ«j__£ai
STORED ENERGY _ _ !
COOLING SYSTEM.
POWER: Main coils

Trimming coils _
YOKE/POLE AREA

tons

demirveralised water
MJ

65
10

.max, kW

.max, kW

SECTOR ANGLE (Sep Sec);
ION ENERGY (Bending limit) ,£/A = 29

(Focusing limiti E/A=_

_q2/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number. . _angle_
BEAM APERTURE 2 5 ' cm: DC BIAS
TUNED hy, coarse p i s t o n fine p a n e l
RF 2 0 to 4 1 _=mHz, stable ± 1

kV

Orb F 5 . 1 t o 2 0 . 2 rrjHz; GAIN, max
HARMONICS, RF/Orb F'used 2 - 3 - 4
DEE-Gnd, max 3 0 • kV, min gap 2
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±i 0 . 2
RF POWER input, maj<
RF PROTECT circuit, speed

Type.; ,{ ;

_/106

100 kV/turn

in - 4

_deg

kW

.Msec

OTHER FACILITIES Hot chemistry laborat ,
mpasnring j-nnm lyit/h 2 Gg(l.ii)detert. j~
IN-QO v -spsctromRtsr, pnpiimafiir
transfer system for activation analysis
PIXE set-up
REFERENCES/NOTES
a) Nationaal Fonds voor Wetenschappe

lijk Onderzoek
b) Interuniversitair Instituut voor

Kernwetenschappen
c) max =150 000 ampere turns
d) without gas supply : 1 u Torr

FREQUENCY MODULATION, rate
MODUUVTOR, type
BEAM PULSE', width

VACUUM SYSTEM

PUMPS, No.,t/ype. Size Balzers BP 800 011
P F 7310 DIF 320 3000 l / s

OPERATING PRESSURE,

PUMPDOW'fO TIME

20
2 .5

_MTorrd)

hrs

ION SOURCES/INJECTION SYSTEM

L.i^ringston-Jones ; axial

EXTRACTION SYSTEM
E/ieCtroatatir tar' V

COriTROL SYSTEM

conventional
max

typing limit



ENTRY NO. 2 (cont.)
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

a

Goal
(MeV)

6-21
3-13.5

10-27

50
(part/s)

Achieved

(MeV)

2.5-24
3-14.1=;

6-33
10-29

(MAI

100

60
(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width
Phase Exc, max

_RF deg.
RFdeg.

Extract Eff 6 0 - 7 0 %
Res, AE/E %

Emittance

.axial 1
_radial J

_jiA of .
_»iAof.

25 Mot
nAof

(mm-mradW "

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics • •
Bio-Medical Applications
Isotope Production 2 5

Development.
Activation analysis

.MeV

.MeV

.MeV

.MeV

.MeV_

5Q
PIXE

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

- ' i ^ * Z

Hoi call I N g.

mical lab..
• I . offices

Storage room

1 Quadrupole magnet

2 Turtaomolecular pump

3 Switching magnet

4 Dram atop

MT - power
•upply

0 1 2 3 4 5
1 • I • I i I • I i I m

typing limit



ENTRY NO. 3
NAME OF MACHINE CYCLONE
INSTITUTION Universite

DATE ,7a M 7Q

<rte> T,nuvain

ADDRESS Chemin du Cyclotron, 2 - B - 1148 T.nnvnTN-T.A-NRirvR,

IN CHARGE y. JQNGEN. C. PIRART.
G. RYCKEWAERT

HISTORY AND STATUS

DESIGN, date 1969 MODEL tests 19f,9

ENG. DESIGN, date

CONSTRUCTION, date

FIRST BEAM date (or goal).

MAJOR ALTERATIONS

1968-1969
1969-1971
1972

OPERATION, 168 hr/wk; On Target 14Q

TIME DIST., in house %, outside

USERS' SCHEDULING CYCLE g
COST. ACCELERATOR 3 lQ6 $

COST, FACILITY, total 6 . 5 JO 6 $

. hr/wk

%

_weeks

FUNDED BY University of Louvain,

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS,

CRAFTS

SCIENTISTS

TECHNICIANS

GRAD STUDENTS involved during year_

OPERATED BY L _ R e s staff or_
BUDGET, op & dev 9OO.OOO $ with salaries
FUNDED BY

.Operators

I.I.S.N.. II.C.L.

RESEARCH STAFF, not included above

USERS, in house 18 outside 45

GRAD STUDENTS involved during year IQ

RES. BUDGET, in house 45QQQC f without CJ
iFUNDED BY I.I.S.N. . u.r.T.. ries

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 390

movable 13OO

14TARGET STATIONS

STATIONS served at same time, max.

MAG SPECTROGRAPH, type
1

REPORTED by_ C. PTRART

MAGNET

POLE FACE diameter 215-6 c m : R extraction
GAP, min If,. 6 cm: Field 71 kG

max 4Q, 5 cm: Field 11.5 kG
AVERAGE FIELD at R ext 7fi kG ampere turns

CURRENT STABILlTY_+_2Q_parts/10D; Bmax/(B)

NUMBER OF SECTORS__J ; SPIRAL, max

POLE FACE COIL PAIRS: AVF -

Harmonic correction

Rad grad

? v A »••
airs

_/sec or Circ coils,

.tons; Coils

12-
_tonsWEIGHT: Fe 2nn

CONDUCTOR, Material and type f n (9ny")n $ 13 mm)
STORED ENERGY MJ

COOLING SYSTEM

POWER: Main coils

Trimming coils.

YOKE/POLE AREA 1 1 •=,

typing l imit

max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A = IIP
(Focusinglimit) E/A=_

_q2 /A2 MeV

q/A MeV

MP

_angle_

.cm; DC BIAS

fine

ACCELERATION SYSTEM

DEES, number 2

BEAM APERTURE 18

TUNED by, coarse.

RF _mHz, stable ±

Orb F 11 C to ?? mHz; GAIN, max

HARMONICS, RF/Orb F, used 1-2-1

DEE-Gnd, max 5O kV. min gap

STABILITY, (pk-pknoise)/(pk RF volt)

RF PHASE stable to ± O . 1

RF POWER input, max

RF PROTECT circuit, speed.

Type CJ

86 _deg

kV

n. 1
kV/turn

n. d
in-4

4

_deg

_ k W

. Msec

COMPUTER, model PDP 8-9-11/2O-11/14

OTHER FACILITIES rpmnf-P t-arrjof- h^n^Hn-J -
hnt. nhpmiftt-nj — pt*utron b^BW (rsidio—

-hinlagu)—- neutron beam (po-
-unpolarized) - On-Line-Mace—

Separators (LISOL)—External ECR Ion
REFERENCES/NOTES Source (Atomic beam) (1979)

FREQUENCY MODULATION, rate /sec

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 2x (OIL diff. 12000 1/s)

rryopanel 10000 1/s 15°K
OPERATING PRESSURE

PUMPDOWN TIME

(iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Livingston^Jonesmlnternal Hot Catho-
rvj.yM*wiT PA

EXTRACTION SYSTEM
DC.

CR Source (1979)

tic+ We
CONTROL SYSTEM

ak Magn. Chan. +
Positive grad corr.



ENTRY NO. 3 ( con t . )
CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

P 4O MeV
d 50 MeV
a 6O MeV

2O

Ar.8+ (Pig)
(part/s)

n
from

50 MeV

Achieved
(MeV)

IIP Q2/A

100 en A
(rwt/s)

J4

Conditions

BEAM PROPERTIES
Measured

Pulse Width J O / 3 0 RFdeg P.n nA of 33 MeV
Phase Exc. max RF deg j*A of MeV

Extract Eff _ 9 § _ % 20 " A o f 50 M e V

Res. AE/E

Emittance
30 axial

(mm-mrad)
7O radiaij-

Xso . nA of 50

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

51

Bio-Medical Applications
Isotope Production

2O

7.5

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

An external Electron Cyclotron Resonance (ECR) Ion Source is under construc-
tion

f.
: it WH1 provide heavy ions beams up to 84Kr ; fully stripped ions up

to 160 and ions like 4OA14+ could be accelerated.

typing l imit

Solle d'MsOltalion Salladecamm
du Van d« gtooT d u V d g V.

.—-. .. . . . -̂  ,
LOUVMHLA-HEUVE

lobo cyclotron 31<03-7B



ENTRY NO. 4

NAME OF MACHINE
INSTITUTION
ADDRESS

AVF Cyclotron - CGR-MeV 520 DATE 20.7.78

tlniversite de Liege - nSt R30 - Sart Tilman
HQQO T.TKRE - T t e i g i q u e

IN CHARGE L . HIHAIID - D. LAMOTTE REPORTED by D . LAMOTTE

HISTORY AND STATUS

DESIGN, daie 1972
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal).
MA4OR ALTERATIONS

MODEL tests

1Q73
1973

iq73-1975

21.3.1975

OPERATION. 4 0 hr/wk; On Target 3 0

TIME DIST.. in house. _%, outside.
hr/wk

%

USERS1 SCHEDULING CYCLE weeks
COST. ACCELERATOR
COS"*. FACILITY, total
FUNDED BY Government and University

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
TECHNICIANS ? , CRAFTS _

GRAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or
BUDGET, op & dev
FUNDED BY

_Operators

RESEARCH STAFF, not included above

USERS, in house 1 0 outside
GRAO STUDENTS involved during year 3
RES. BUDGET, in house
FUNDED BY TTSN-FNRfi-FRSM-UNTVF.RfiTTV

10

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

680

TARGET STATIONS 8 in

m

rooms
STATIONS served at same time, max
MAG SPECTROGRAPH. type
COMPUTER, model MQRn IDS
OTHER FACILITIES

anH
hot chemistry, hiologi-

workshops, animal house.

REFERENCES/NOTES

typing limit

MAGNET

POLE FACE diameter 120 cm; R extraction 5 2 . 5
GAP.min 8 . 6 cm: Field 1 7 . 0 l

max 1 U . 0 cm: Field 1 0 . 6 kG
AVERAGE FIELD at R ext 1 4 . 0 kG
CURRENT STABILITY_±_2jO_parts/10S; Bmax/(B>_
NUMBER OF SECTORS " 4 ; SPIRAL, max 34
POLE FACE COIL PAIRS: AVF

Harmonic correction 4 C O l l S
Rad grad

X10°

./sec;

WEIGHT: Fe 9Q
./sec or Circ coils,
tons; Coils tons

CONDUCTOR, Material and type
STORED ENERGY
COOLING SYSTEM r jgm in fypa l
POWER: Main coils fiQ

Trimming coils If)
YOKE/POLE AREA 48

MJ

water
max, kW
max, kW

SECTOR ANGLE (SepSec)
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A-
26.7

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

_angle_DEES, number t
BEAM APERTURE 9 .5 cm; DC BIAS
TUNED by,coarse s . c . p i s t o n f ' n e p a n e l
RF 19 .5 to 4 0 . 5 mHz. stable ± 1
Orb F 4 . 9 to 2 0 . 2 mHz; GAIN, max
HARMONICS, RF/Orb F, used 2-3-4
DEE-Gnd, max 3 5

.deg
kV

1QQ_ kV/turn

_kV, min gap . 2 5
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ± . 1
RF POWER input, max
RF PROTECT circuit, speed.

Type

.nrv?

25
_deg
_kW
.Msec

FREQUENCY MODULATION, rate
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS. No., Type, Size diffusion Balzers 32001

/ s e r , TU fin m3/K
OPERATING PRESSURE.

PUMPDOWN TIME 9 . 5

MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Livingston-Jones; axial

EXTRACTION SYSTEM

Hoflpp/frnT'
CONTROL SYSTEM

—in progress
corrector



ENTRY NO. 4 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

±He-

Goal
(MeV)

5-20

Achieved

(MeV)

-3-22.
3-13.S
6-30

300
?no

(part/s) (part/s)

BEAM PROPERTIES

Measured Conditions

PulseWidth
Phase Exc, max _
Extract Ef f 6 0 - 7 0 %
Res. AE/E %

Emittance

.axial
radial

(mm-mrad) I '

_RF deg MA of MeV
RFdeg MAof MeV

3 0 MA of I f ) MeV
MeV

.MeV_>iA of_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics
Bio-Medical Applications^
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

1^1

typing limit

/~\ z:
solid, liq
isotopes

medical lab.

gas
conditioning

and
measurement

hot
shemistry

pi>¥,'-.^rv

I I

D •fe
Van de Graaff control room I Cyclotron control room

f 1



ENTRY NO. 5

NAME OF MACHINE . Ciclotron de Energia Variavel
INSTITUTION Ins t i tu te de Engenharia Nuclear
LOCATION C.Uhiversitaria - I . do Fundao

BRASIL
IN CHARGE REPORTED by

DATE. 5.5.75

Arthur Gerbasi da Silva

HISTORY AND STATUS

DESIGN, date.
ENG. DESIGN
CONSTRUCTION, date.
FIRST BEAM date (or goal)
MAJOR ALTERATIONS „
OPERATION.

MODEL tests
Corp. CV-28

[71 - '74

MAGNET

POLE FACE dia
GAP, mm 5 . 0

max

96 cm; R ext 42
.cm; Field
.cm; Field. 14.5

Dec. '74
None

hr/wk; On Target.

%. outside

hr/wk

weeks
TIME DIST.. in house
USERS'SCHEDULING CYCLE
COST. ACCELERATOR US$ 500,000
COST. FACILITY. ,o,al US$ 1 200,000

AVE FIELD at R max
CURRENT. STABILITY ±.
Bmax/<B> =
AVF SECTORS 3

18.5
10

kGlat X 106

kGJ A turns
parts/106

.SPIRAL, max 50 . deg
/sec

FUNDED BY CNEN - B r a z i l

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

POLE FACE coil pairs. AVF
Harmonic /sec; Rad Grad /sec. or

.circular. HEAVY ION, E max = _ 2 8 _ _ q 2 / A

tonsWEIGHT, Fe 2 5 t o n .Cu.orAI
POWER, main coils °Q *W _ p o i e t ip s

total. 67" : cooled bv water

SCIENTISTS
TECHNICIANS
ADMIN &CLER

1
3
1

ENGINEERS
CRAFTS
TOTAL

GRAD. STUDENTS involved during year
OPERATED BY Res staff or '

2

7

Sp operators

YOKE/POLE area
TOTAL POWER, installed

normal load

ION SOURCE, int P I 1

ext

%; S sec (Sect Mag)

0.9

S

deg
MW
MW

BUDGET, op & dev r__
FUNDED BY CNEN - B r a a i l

RESEARCH STAFF, not included above

USER GROUPS. in house 2
STAFF SCIENTISTS, in house 6
TOTAL RES STAFF, in house 4
GRAD STUDENTS involved during year.
RES. BUDGET, in house
FUNDED BY CNEN - B r a z i l

outside .
outside
outside

2

ACCELERATION SYSTEM

DEES, number *• width

BEAM APERTURE.
TUNED by. coarse.
RF 6.0 to 25.5
Orb F to

90
2.5.cm; DC BIAS

fine V . C .
MHz, stable;±
Mc/s;GAI

.deg
kV

40 /10.6

kV/t100

FACILITIES FOR RESEARCH PROGRAMS

HARMONICS. RF/OF. used.
DEE-Gnd, max kV x/field. min cm,
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max 75

. deg

. kW

SHIELDED AREA, fixed,
movable

50
25

RF PROTECT curcuit. speed 5
type Series Mod. Tube

TARGET STATIONS x in -L"
STATIONS SERVED AT THE SAME TIME, max _ ]
MAG SPECTROGRAPH. type
ON-LINE COMPUTER, model
FACILITIES for:

isotope production m p r e p a r a t i o n

.ROOMS
EXTRACT system e l e c t r o s t a t i c , mag.

channel

FREQUENCY MODULATION, rain
MODULATOR. t y p e _

./sec

BEAM PULSE, width

Irradiation, Solid State.
Biological

SELECTED REFERENCES

Time-of-Flight Study
On-Line Mass Separation.

NOTATIONS

Typing limit



ENTRY NO.5 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

HEAVIEST ion

Particle

- 5 -

a

a

Goal

IMeVI

(MA)

(part/s)

Achieved

(MeV)

BEAM PROPERTIES

Measured Conditions

Pulse Width RFdeg jiA of MeV

Phase Exc. max RF deg *iA of MeV

Extract Eff &2 % 6 . 6 ^ A of 19 MeV _El

Res. -E/E % wAof MeV _ .

Emittance f axial I
' } fiA of .

radial I
lmmmrad)l_

VACUUM norm.

MeV.

50 . Mtorr; PUMPDOWN t ime. hr

OPERATING PROGRAMS, lima dilt

Basic Nuclear Physics/Chemistry.

Solid State Physics

some %
Bio-Medical Applications.

Isotope Production

Materials Science _ _ _ _ _

Test

some %

100 ' %

OTHER FEATURES and OPERATION SUMMARY

Typing limit



ENTRY NO. 6

DATE 1/5/7QNAME OF MACHINE TEA Isnchrannns t Variahip Bnergy Cyrintrnn
INSTITUTION I n s t i t u t n de Energia Atomica
ADDRESS C.P. - 11.049 - P inhei ros CEP-0S508 - SftO PAUIf) - BRASTL

IN CHARGE Prof. Dr. R.R. P ie ron i REPORTED by D r . G. L u c k i

HISTORY AND STATUS

DESIGN, date b e f o r e 70/ IODEL tests J u l y 1977
ENG. DESIGN, date 1971 ;
CONSTRUCTION, date 1976 - 1977
FIRST BEAM date (or goal) S e p t . 1979 ( g o a l )
MAJOR ALTERATIONS

OPERATION. 40 f * 1
TIME DIST.. in house_

hr/wk; On Target 20-30 ( * ) hr/wk
100 %. outside %

12USERS' SCHEDULING CYCLE.
COST. ACCELERATOR .| 1 , 1 X 1 0 6

COST, FACILITY, total $ 2 . 0 X 1 0 6

_weeks

FUNDED BY Sao Paulo State Government
Brasil

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
TECHNICIANS __4 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^ R e s staff or 2
BUDGET, op & dev
FUNDED BY £ 5 n P a n i n St.atft

..Operators

Brasil
RESEARCH STAFF, not included above
USERS, in house 8 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

2 - 4

FUNDED BY Sao Paulo
Brasil

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 1 5 8

TARGET STATIONS 3
STATIONS served at same time.
MAG SPECTROGRAPH, type

State

84

in

max

Government

m 2

m 2

3 rooms
1

COMPUTER, model

OTHER FACILITIES 1 Sample holder for
radioisotope production -
In project stage: 1 irradiat-irm
device for Radjptinp Damage
in Metal*; anA AUnyg,

REFERENCES/NOTES

C=) - programmed operation time

MAGNET

POLE FACE diameter 9 6
GAP, min 5 . 6 cm; Field 2,

max

cm; R extraction
_ k G

cm; Field kG

42

V X10D

AVERAGE FIELD at R ext J J L 5 .
CURRENT STABILITY * 6 .

e,/<B>parts/10°; B m e ,
NUMBER OF SECTORS 3 ; SPIRAL, max SO deg
POLE FACE COIL PAIRS: AVF /sec;

Harmonic correction__3^
Rad grad 12Q ^seQ or Circ co i ls

WEIGHT: Fe 7 3 tons; Coils 1 . 1 4 to™
CONDUCTOR. Material and type_£u
STORED ENERGY,
COOLING SYSTEM.
POWER: Main coils.

DRmi T I P r a i l 7,RH W a t f i r
MJ

60_
Trimming coils.

YOKE/POLE AREA

max, kW
max, kW

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A -

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle

_cm; DC BIAS 2 . 5
fine

BEAM APERTURE Z
TUNED by, coarse MSP
RF6.0 to25.5
Orb F to
HARMONICS. RF/Orb F, used
DEE-Gnd, max kV, min gap_
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max 75
RF PROTECT circuit, speed 5

Type Se r i e s Mod. Tube

.deg
kV

V C
mHz, stable ± 4J) /106

mHz; GAIN, max 10Q kV/turn

.deg

kW

. Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

./sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 2 D j f f . PuUIDS

OPERATING PRESSURE.

PUMPDOWN TIME

50 _jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Electrostatic Injector

EXTRACTION SYSTEM

Electrostatic Deflector * electrostatic channel
CONTROL SYSTEM

typing limit



ENTRY NO. 6 (con t . )
CHARACTERISTIC BEAMS

Particle

ENERGY protons
deutems

CURRENT
Internal

External

Goal

(MeVI

24
14

Secondary

He3++

protons
deuterons

He,++

_J6
(MA)

60
100

50
40

(part/s)

Achieved

(MeV)

(part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff
Res, AE/E

Emittance

(mm-mradN

_RFdeg
.RFdeg

. axial I
_radial J

MAof
nAof
fiA of

uA of

uAof

MeV

MeV

MeV

MeV

MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics
10

Bio-Medical Applications^
Isotope Production

Development

40
10

Materials Science 40

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

Radioisotopes

Scale 1:200

Cyclotron
CV-28

Auxiliary
Power

Supply

typing limit



ENTRY NO. 7
NAME OF MACHINE Chalk River Superconducting Cyclotron
INSTITUTION Atonic Energy of Canada Limited

DATE 1978 Aug 15

ADDRESS CHALK RIVER, Ontario

IN CHARGE J«H. Ormrod REPORTED by J»H. Ormrod

HISTORY AND STATUS

DESIGN, date 1 9 7 3

ENG. DESIGN, date

MODEL tests
1974-77 '

1974-78
MAGNET

POLE FACE diameter 1 3 8 . 6 c m ; R extraction 65

GAP. min 4 c m ; field 6 0 kG^ 5
cm

CONSTRUCTION, date 1978 (Magnet & RF structureVnax 64 Rtn: Field
FIRST BEAM date (or goal),
MAJOR ALTERATIONS

1981

OPERATION.

TIME DIST.. in house.

hr/wk; On Target_

.%, outside.

. hr/wk
%

USERS' SCHEDULING CYCLE
COST. ACCELERATOR $ 2 . 4 M
COST. FACILITY, total
FUNDED BY _ _ _

_weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS.
CRAFTS

SCIENTISTS and
TECHNICIANS 5
GRAD STUDENTS involved during year_
OPERATED BY ^ _ R e s staff or_
BUDGET, op & dev
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house outside_
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS in
STATIONS served at same time, max
MAG SPECTROGRAPH. tVDe

m 2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

REFERENCES/NOTES

J.H. Ormrod ejt a l (these Proceedings)

AVERAGE FIELD as R ext
CURRENT STABILITY 1 0

X ' °
ampere turns

NUMBER OF SECTORS 4
POLE FACE COIL PAIRS: AVF

Harmonic correction
Radgrad_

WEIGHT: Fe .

.parts/106; BmaKHK 1 . 2 - 1 . 7
_ .SPIRAL, max 5 0 dea

./sec;

170
,/sec or Circ coils
tons; Coils 10 tons

Liquid helium

CONDUCTOR. Material and type Nb T l
STORED ENERGY ^ 2 5
COOLING SYSTEM

POWER: Main coils
Trimming coils.

YOKE/POLE AREA

MJ

max. kW

.max, kW

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg

_q2/A2 MeV
100 q/A MeV
520

ACCELERATION SYSTEM

DEES, number 5
BEAM APERTURE
TUNED by, coarse

31

.angle _ ^40
3.2 cm; DC BIAS_

fine

.deg
kV

RF_ . t o . 62 _mHz, stable ±_ 1 /106

Orb F 5 . 9 to23.4 mHz;GAIN, max 800 0 kV/turn
HARMONICS, RF/Orb F,used 2 . 4 . 6
DEE-Gnd, max 100 kV. min gap. 3 cm
STABILITY, (pk-pknoise)/(pk RF volt) 1:10**
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed _

Type

100
_deg
_ k W
Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, w id th__

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

2 cryo panels

OPERATING PRESSURE

PUMPDOWN TIME

H07T

hrs

ION SOURCES/INJECTION SYSTEM
13 mV Tandem Van de Graaf f

EXTRACTION SYSTEM
Orbit perturbation, e lec t ros ta t ic
CONTROL SYSTEM̂ ef lector, magnetic channe 1

typing limit



ENTRY NO. 7 (con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Achieved
IMeV)

(MA) (yA)

.200

(part/s) (part/si

BEAM PROPERTIES

Measured Conditions

Pulse Width
Phase Exc, max
Extract Eff
Res. AE/E
Emittance

(mm-mrad) I

.RFdeg_

.RFdeg.
_uA of MeV

.axial \

_radial J •

nAof

MA of

^Aof

uAof

MeV
MeV
MeV

MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics
Bio-Medical Applications
Isotope Production

PLAN VIEW OF FACiLITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 8
NAME OF MACHINE TRIUMF DATE 8/28/78
INSTITUTION Un i ve rs i t i es of A l b e r t a , B r i t i s h Columbia, V i c t o r i a , and Simon
ADDRESS UBC. Vancouver. B.C., Canada V6T 1W5 Fraser Un ivers i ty

IN CHARGE J .T . Sample REPORTED by M.K. Craddock, G. Dutto

HISTORY AND STATUS

DESIGN, date July1966MODEL tests Dec. 1966

ENG, DESIGN, date October 1968

CONSTRUCTION, date January 1970

FIRST BEAM date (or goal) December 197**

MAJOR ALTERATIONS

OPERATION, lM t hr/wk; On Target 100 hr/wk

TIME DIST., in house %. outs ide_ %

USERS' SCHEDULING CYCLE ^ 1 2 weeks

COST, ACCELERATOR Can$ 12,000,000
COST, FACILITY, total Can$36,000,000
FUNDED BY Atomic Energy Control Board

and TRIUMF u n i v e r s i t i e s
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

_13 ENGINEERS 15

CRAFTS70
SCIENTISTS

TECHNICIANS.

GRAD STUDENTS involved during year_

OPERATED BY . . R e s staff or

50

Can$8,700,000
.Operators

BUDGET, op & dev

FUNDED BY National Research Council

RESEARCH STAFF, not included above

USERS, in house 7 0 " outside

GRAD STUDENTS involved during year

RES. BUDGET, in house Can$ l , 8 0 0 , 0 0 0

FUNDED BY

60
25'

National Research Council

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 235J) m2

wwwabte ( i n c l sh ie ld ing w i t h i n area) m
2

TARGET STATIONS 10 in 2 rooms

STATIONS served at same time, max 9_

MAG SPECTROGRAPH,type MRS spectrometer

COMPUTER, model

OTHER FACILITIES

Polarized fast neutron beam
Thermal neutron source
Biomedical irradiation

REFERENCES/NOTES

"includes users from the four founding
universities

MAGNET

POLE FACE diameterl717-Qbm; R extraction

GAP, min 5 2 . 8 cm: Field

max cm; Field Z . O kG

AVERAGE FIELD at R ext

CURRENT STABILITY. + l

NUMBER OF SECTORS.

POLE FACE COIL PAIRS: AVF

Harmonic correction

Radgrad_

WEIGHT: Fe.

CONDUCTOR. Material and type

STORED ENERGY

780

H/sec

4000
./sec or Circ coils

tons; Coils

A l
1 70

MJ

COOLING SYSTEM w a t e r

POWER: Main coils 1270 n o r m a l . 3160 max. kW

Trimming coils 68 man. «.JW

YOKE/POLE AREA 18 %

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =__

(Focusing limit) E/A =

deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle. 180
0BEAM APERTURE 8 cm; DC BIAS

TUNED by. coarse p a n e l s fine p a n e l s

HF to23j-Q5JL.mHz, stable ±

.deg

kV

1

to J u £ j mHz; GAIN, max ikO kV/turnOrb F.

HARMONICS, RF/Orb F, used f i f t h

DEE-Gnd, max 85 kV. min gap 2 . 5

STABILITY, (pk-pk noise)/(pk RF volt) 1/1 0̂

RF PHASE stable to ± 0 . 5

RF POWER input, max 1650

20

. _deg

_ k W

.MsecRF PROTECT circuit, speed

Type Screen input. In emergencyTcrowbar
FREQUENCY MODULATION, rate - /sec

MODULATOR, type "

BEAM PULSE, width "

VACUUM SYSTEM

PUMPS, No., Type, Size

2 He-cool ad 20 K c ryopane ls r l ? rrr
OPERATING PRESSURE

PUMPDOWN TIME

0.06
2k

_ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

1. "Ehlars" Hot- Filament Arc (H")
7. "I amh Shift-" Polarized H"

EXTRACTION SYSTEM
Elect ron s t r i pp ing in Al or C f o i l

CONTROL SYSTEM
3 minicomputers w i t h CAMAC

typing limit



ENTRY NO. 8 ( con t . )

CHARACTERISTIC BEAMS BEAM PROPERTIES

ENERGY

CURRENT

Internal

External

Secondary

Particle

polarized n :

' Goal Achieved

(MeV) (MeV)

165-500 180-520
65-100

100

150

100
Iff."

"(500MeV)
(45OMeV)

î SOMeV)

(MA)

120

120

MeV

20-120
20-75

752 @ 200
@ 500

Pulse Width
Phase Exc, max

Extract Eff

Res. AE/E

Emittance

Measured Conditions

45 RF deg 100 MA of 500 MeV
2 0 RF deg 100 MA of 500 MeV

99.95% 100 MA of 500 Mev
0.3 % 1 00 UA of 500 MeV

(mm-rorad) \
3iT axial 1
3TT radial J

100 jiA of 500 MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics . S i m u l t a n e o u s 9 0 %

Solid State Physics

Bio-Medical Applications

Isotope Production

Development

at various
target
stations

10 %

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

BL4A(P) BL4(P)

Service Bridge

Cyclotron Vault B L I B ( P ) Meson Hall

Fig. 1 Layout
of the facility.
Existing beam
lines are indicated
by solid lines,
beam lines plan-
ned for future in-
stallation by
dashed lines (see

text).

REFERENCES

J.J. Burgerjon, O.K. Fredriksson, A.J. Otter, W.A. Grundman, B.C. Stonehill,
Construction details of the TRIUMF H" cyclotron, IEEE Trans. NS-20(3), 243
(1973).
J.B. Warren, TRIUMF, March 1971, IEEE Trans. NS-l8(3), 272 (1971).
J.R. Richardson, The Status of TRIUMF, Proc. 7th Int. Conf. on Cyclotrons
and their Applications (BirkhSuser, Basel, 1975), p. 41.
G. Dutto, J.L. Beveridge, E.W. Blackmore, M.K. Craddock, K.L. Erdman, D.P.
Gurd, C.J. Kost, G.H. Mackenzie, P.A. Reeve, J.R. Richardson, J.T. Sample,
P. Schmor, M. Zach, Developments at TRIUMF, IEEE Trans. NS-24(3), 1653 (1977)

typing limit



ENTRY NO, 9

NAME OF MACHINE University of Manitoba Cyclotron
INSTITUTION Qyclot-ran Tahoratory, University of Manitoba

DATE 7/1U/7S

ADDRESS Winnipeg, Manitoba., R3T 9N7, Hanarla

IN CHARGE J .S .C. McKee REPORTED by S. Oh

HISTORY AND STATUS

DESIGN, date 1959 MODEL tests 1

ENG. DESIGN, date 1 9BQ-K3
CONSTRUCTION, date
FIRST BEAM date (or goal)
MAJOR ALTERATIONS100% external in ject ion
of beam (1975)

OPERATION. 168
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST, ACCELERATOR $ 6 0 0 . 0 0 0
COST, FACILITY, total

hr/wk; On Target VL5D hr/wk
95 %. outside R %

5 weeks

$1.500.000
FUNDED BY Un ive rs i t y £ ARCB (Canada)

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS.
TECHNICIANS 3 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY x Res staff or
BUDGET, op & dev $ 3 3 3

FUNDED BY MRP (P.

_Operators

RESEARCH STAFF, not included above

USERS, in house 1 4 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house $125,000
FUNDED BY NRC (Canada)

10

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable m
TARGET STATIONS 6 in

STATIONS served at same time, max

MAG SPECTROGRAPH, type

COMPUTER, model PDPi R/lfQ £ 1 5 / 2 0
OTHER FACILITIES P . T . X . K .

rooms

High TAgn1ii"t*inn

F t t iFast neutron time of flight
Polarized 3He target
Tsotnpp prarhirfHr>n ( 1 2 3 T j 9>tRb)

MAGNET

POLE FACE diameter 117 cm; R extraction 2 6 - 5 3
GAP, min 3 . 6 cm; Field 9fi kG~

max 1 R cm; Field 1 K kG

REFERENCES/NOTES

DUEE Trans.Nucl.Sci.NS-13 No. 4
422 (1966)

2)Proc. 8th Int. Conf. on Cycl. S
Appl. Bloomington (1978)

* Magnetic field shaped by 64 invar
shims(8 under each hi l l ) and a
pair of movable centre plugs.

typing limit

AVERAGE FIELD at R e x t l 9 . 1 - 1 9 . 7 kGj '

X10°
ampere turns

CURRENT STABILITY,
NUMBER OF SECTORS

.parts/106; B,
; SPIRAL, max.

* 9

POLE FACE COIL PAIRS: AVF 8 I j i v a r blodksw/sec:
Harmonic correction 8 p e r S e c t o r *
Rad grad 8_! /sec or Circ coils

WEIGHT: Fe 38 tons: Coils U tons
CONDUCTOR, Material and tvoe Watp-p nnn lpr l
STORED ENERGY
COOLING SYSTEM P ^ i n e T f l l i 7e"^ ' •«
POWER: Main coils 113

Trimminq coils *

YOKE/POLE AREA 100
SECTOR ANGLE (Sep Sec)

ION ENERGY (Bendina limit) E/A =

r r MJ
i-fpy

max. kW

max. kW

%

deq

Q2/A2 MeV

(Focusing limit) E/A = ^ 5 2 q/A MeV

ACCELERATION SYSTEM

DEES, number

BEAMAPERTURE_

TUNED by. coarse M.S

.angle l£

.cm; DC BIAS.

fine

1 .5
_deg

kV

Rt 1 4 . 2 i L £ 2 8 - U S mHz.stable ± _
Orb F l 4 . 2 4 S 2 8 . 4 8 m H z : GAIN, max
HARMONICS, RF/Orb F. used 1
DEE-Gnd, max 30

10
4 5 kV/turn

.kV, min gap 0 . 3
STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ± 2

RF POWER input, max

RF PROTECT circuit, speed

Type H tTrpatrnn

Q.QQ1

15 kW

Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, width -

VACUUM SYSTEM

PUMPS, No., Type, Size 3 d i f f u s i o n pumps
(46(311x2, 15cmxl)cryopumping of i n i e c -
OPERATING PRESSURE 2 t i o n Sys tem uTorr.

PUMPDOWN TIME 12 hrs

ION SOURCES/INJECTION SYSTEM
DnnplasTnatTYin f, Tamh-.q'hifi- rn

EXTRACTION SYSTEM
nf fmrsm H~ £ T>~

CONTROL SYSTEM

conventional



ENTRY NO. 9 ( con t . )
CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

Coal
(MeV)

Achieved
(MeV)

(MA) (MA)

5(3Q_Me5a.
•R MeV)
3xlO"6t

(part/s) (part/s)

BEAM PROPERTIES

Measured

Pulse Width
Phase Exc, max
Extract Eff
Res, AE/E 0
Emittance

(mm-mrad) {

Conditions

6 RF deg (1.1 nAof 1+5 MeV
RFdeg.

%

.axial 1

.radial ) •

_JJA o f .

_MA of

.MeV

MeV

uAof (|5 MeV p _

. MA of_ MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid state Phvsics/Atcanic Physics
Bio-Medical Applications

Isotope Production •____

Development

85

t This was obtained using the proto-type TRIUMF Sona source as a test
facility.

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

The cyclotron was converted entirely to operation using axially
injected H~ baam in 1975. An ion source hall was built 3m above the
cyclotron vault in 1976 and accoiiExxiates a duoplasraatron and a Lanib-
shift source. Construction of the Lamb-shift source is expected to be
completed in 1978. A polarized 3He target i s under construction and is
also expected to come into operation in 1978.

3 %
5 %
2 %

typing lirr

—Si \ r

a—m^~—• i • i
UNIVERSITY OF MANITOBA CYCLOTRON LABORATORY



ENTRY NO. 10
NAME OF MACHINE Isochronous Cyc l o t on U-120 PI
INSTITUTION I n s t i t u t e of Nuclen. rhysics
ADDRESS Prah.i, T/jŜ R

DATE

IN CHARGE REPORTED by P r o f . V. 1: . DZITELErOV

HISTORY AND STATUS

DESIGN, date 1 Q 6 9 - 7 3 M O D E L tests 1 0 7 1 - 7 5

ENG. DESIGN, date.
CONSTRUCTION, date 1 9 7 2 - 1 . 0 7 5
FIRST BEAM date (or goal),

MAJOR ALTERATIONS
1076

OPERATION,

TIME DIST.. in house

USERS' SCHEDULING CYCLF

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY

hr/wk; On Target

, outside_

. hr/wk

%

.weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATED BY Res staff or Operators
BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, not included above

USERS, in house outside

GRAD STUDENTS involved du.ing year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS i

STATIONS served at same time, max.

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

REFERENCES/NOTES

MAGNET

POLE FACE diameter

GAP. min "> . 2

max "2

1 2 0 cm; R extraction

cm: Field 2 0

cm: Field 1 6 kG

AVERAGE FIELD at R ext

CURRENT STABILITY

NUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF

Harmonic correction

Radgrad.

X10°

ampere turns

parts/106; BmBX/<B>_lJ_12_
; SPIRAL, max 7 0 deq

/sec;

WEIGHT: Fe 1 1 7 . 5
/sec or Circ coils

_tons; Coils 1 5

CONDUCTOR, Material and type C u ,

STORED ENERGY

COOLING SYSTEM

POWER: Main coils

Trimming coils.

YOKE/POLE AREA

.tons

MJ

TLO
130

fin
max, kW

max, kW

SECTOR ANGLE (SepSec)

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A =

deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number -1-

BEAM APERTURE 2_

TUNED by, coarse p
RF '3.6 to 2 6 . r

160_angle_

.cm; DC BIAS

fine V C ,

0 kV

,-iuto
mHz, stable ±_

Orb F Ij . S to 2 6 f
 ?mHz: GAIN, max

HARMONICS, RF/Orb F, used 1_

DEE-Gnd, max 5 0 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ±

RF POWER input, max

RF PROTECT circuit, speed.

Type

1 0 0 kV/turn

1.10

150 kW

FREQUENCY MODULATION, rate.

MODULATOR, type
/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 3 d i f f u s i o n pumps

OPERATING PRESSURE.

PUMPDOWN TIME

10 _ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Q.i 1: Hi Ige type

EXTRACTION SYSTEM

Electrostatic
CONTROL SYSTEM

typing limit



ENTRY NO. 10 (con t . )

LHAKAUIbKIS

ENERGY

CURRENT

Internal

External

Secondary

TIC BEAMS

Particle

P

1 • 1 •

l ie-3 ̂

20-50

15-35

Goal

(MeV)

40.°

(MA)

(part/s)

Achieved

(MeV)

<*A>

(part/s)

BEAM PROPERTIES

Measured

Pulse Width RF deq

Phase Exc, max RF deg

Extract Eff %

Res. AE/E %

Emittance

i f axial 1
(mm-mradl'j \

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

DRuplnpmpnt

Conditions

uA of MeV

jiAof

/lAof

.liAof

uAof

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 11
NAME OF MACHINE
INSTITUTION F-V- M JL
LOCATION S.-Ui i •

..li.'J 0l_

••• lJj 11

.DATE.
U i .

Typing limit

IN CHARGE fci.

HISTORY AND STATUS

DESIGN, date 1 .'...I MODEL tests 1 -h-,3

ENG. DESIGN.date. - i -J.-.4
CONSTRUCTION, date 1 ' ^ 6 0 - 1 ; i

FIRST BEAM date (or aoaHi ftr. 0 { D,' v ' =1 j 1 ' j r. 7 ( - L
MAJOR ALTERATIONS ,<• IA T q J g-1 *'.c, r. :1:1 -;
OPERATION. 4 0 hr/wk; On Target 2 4 hr/wk

TIME DIST.. in house 1 3 0 %. outside %
USERS' SCHEDULING CYCLE weeks
COST. ACCELERATOR 'a. 5 0 3 0 3 0

REPORTED hy J x . u

MAGNET

POLE FACE dia t iO
GAP. min cm;

max A . 4 cm:

gAVfE FIELD at R max
CURRENT. STABILITY ±
B max/<,0> =•

A I nf.

cm; R ext

Field
Field .
1 9 .
130

1 0.7
7

i Got
J

J S cm

atO . 2 X 106

A-turns

oarts/106

AVF SECTORS . SPIRAL, max
POLE FACE coil pairs, AVF

Harmonic 1 /sec; Rad Grad.

COST. FACILITY, total ;. V:)"} 0 3 3

FUNDED BY? <-. of C'??.-'ic and u. of ~tV
xfe-u. of ;;:•!. 'JJop. pronri.-ni,operi,
ACCELERATOR STAFF. OPERATION and DEVELOPMENT

WEIGHT. Fe.
circular: HEAVY ION. E max =

.. Cu, or Al

deg
/sec

. /sec, or
q2/A

tons
, main coils

total 7 4
4 3 -<••' pole tips

. kW; cooled by. •va.. e r
YOKE/POLE area 1 DD %: 6 sec (Sect Mag). .deg

SCIENTISTS 2.
TECHNICIANS 1
ADMIN &CLER -

ENGINEERS.
CRAFTS.

TOTAL
GRAD. STUDENTS involved during year
OPERATED BY 1 Res staff or .
BUDGET, op & dev a p i ' O X .
FUNDED BY

I Sp operators
I 2.J33

TOTAL POWER, installed
normal load

ION SOURCE, int i .O L
ext

Cathode

,-j
. 1 MW

1 ^ MW

of cig- l e and conven-" o
J . CiV1 i f c — J . _ a l " f O l ' i l " J
RESEARCH STAFF, not included above

ACCELERATION SYSTEM

USER GROUPS. in house
STAFF SCIENTISTS, in house
TOTAL RES STAFF, in house 2
GRAD STUDENTS involved during year.
RES. BUDGET, in house flon f

FUNDED BY U .

outside.
outside
outside

of ::

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed.
movable

TARGET STATIONS _ _ 2 in 2-
STATIONS SERVED AT THE SAME TIME, max.
MAG SPECTROGRAPH. type
ON-LINE COMPUTER, model
FACILITIES for:

Isotope production

m'
.ROOMS

DEES, number O
BEAM APERTURE 1 . 5
TU N E D bv. coarse M S
RF I J to - " J

Orb F to

HARMONICS. RF/OF. used
DEEGnd. max & _

. width 1 1
cm; DC BIAS

. fine
MHz, stable'±
Mc/s;GAIN

kV, x/field. min
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max
RF PROTECT curcuit. speed

type ^ c l c._y

EXTRACT System DC Electros I

He

13

0 .

1

.ac

i

0

05

15
303

^ c

deq

kV

/106

kV/t

crn,

deg

kW

MS

FREQUENCY MODULATION, rate
MODULATOR, type

./sec

BEAM PULSE, width

Irradiation, Solid State.
Biological

Time-of-Flight Study U p I J 1 Or*
On-Line Mass Separation.

SELECTED REFERENCES

Nucl . i n s L . MeLh-. 1 8 , 1 9 , 120-124
and 125-128 (1962)
UCD-'-JIML 56 Repori (1970)

NOTATIONS 7 Ihis Cyclotron >uas oransfered from UC uav-'s J.hroagh che u. of
Clrie - u. of Cal-'forn-a Coopera i:- ve Program, F-'n?nced by Ford
Foandai"on.



ENTRY NO. I I (con t . )

CHARACTERISTIC BEAMS

Particle
Goal
IMeV)

Achieved
IMeV)

ENERGY

CURRENT
Internal

External

(part/s)

Secondjrv POMf tV n

HEAVIEST ion

OTHER FEATURES and OPERATION SUMMARY

(part/s)

,5

BEAM PROPERTIES
Measured

Pulse Width RFdeg.
Phase Exc. max RF deg .

Extract Eff 'JO %

Conditions

Eminence f_

(mnvmrad)\_

VACUUM norm40

.axial 1
radial J"

. »iA of.

. nA of.

. uA of.
_*iAof.

. MA Of.

. MeV.

. MeV.

. MeV.

.MeV.

MeV_

UXOrr; PUMPDOWN time! - 2 hr

OPERATING PROGRAMS, time dilt

Basic Nuclear Physics/Chemistry.
Solid State Physici
Bio-Medical Applications.

Isotope Production
Materials Science

Machine Research
Ma-'ntenance

.23%
%
%
%
%

20%
60

1. - i'lae bea»n ^ s pulsed vH ch a var-able duty cycle up co 50/i
through the la? system

2.~ The f ac--" 1A t-1" es -"nclu.de a spher- cal .neutron, p-1" t ur th a radius
of aprox. 5 m and vr ch a centered target holder

3 . - A new -'on-source was developed and cested

Typing limit



ENTRY NO. 12

NAME OF MACHINE
INSTITUTION
ADDRESS

M6C DATE 78-09-21

AcceleratorlaboratmrLet vid Abn tkarismi
20500 AbQ 50 FIMNLAND

IN CHARGE Mar t en Brenner REPORTED by Jan Arhippainen

HISTORY AND STATUS

DESIGN, date MODEL tests
ENG. DESIGN, date
CONSTRUCTION.date D e C . 1 ' ' 7 5 t o O c t . 1 9 7 U .
FIRST BEAM date (or goal) J u l y 1'37k I n t / E x t
MAJOR ALTERATIONS .

OPERATION. 1Q hr/wk; On Target_

TIME DIST.. in house
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY

_%, outside.

hr/wk
%

weeks

Fmk

Finnish Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

1SCIENTISTS ENGINEERS.
TECHNICIANS _ 1 CRAFTS
GRAD STUDENTS involved during year 2
OPERATED BY ^ _ R e s staff or 4__Operators
BUDGET, op & dev
FUNDED BY

40.000 Fmk
Government 75%
Privat funds 25>o

RESEARCH STAFF, not included above

USERS, in house 8 outside 1 3
GRAD STUDENTS involved during year 7
RES. BUDGET, in house 54.000
FUNDED BY Government 85/5

Pr ivat
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 4
STATIONS ,'erved at same time, max
MAG SPECTROGRAPH. tvm

funds15%

in 2
1

Fmk

rn2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

PDP 11/10

Scattering Chamber

REFERENCES/NOTES
Basargin, Bogdanov, Finkelstein,
Galeev,Galchuk,Glukhikh,Gusev,
Malishev,Popov,Stepanov,Stogov
Proc. 6th Intern.Cycl.Conf.
Vancouver (I972)f
Am.Inst.Phys. (1972) 102

*MP -movable panels
VC -variable capacitors

typing limit TC -trim capacitors

MAGNET

POLE FACE diameter 1 0 5 an; R extraction Zf 5 cm
GAP, min 7 , 2

max. 12
cm; Field

. cm; Field
AVERAGE FIELD at R ext
CURRENT STABILITY 1 0 0 parts/106; Bm8X/(B)
NUMBER OF SECTORS 5 ; SPIRAL, max
POLE FACE COIL PAIRS: AVF

Harmonic correction 2peT* s e c t o r
Rad grad /sec or Circ coils.

WEIGHT: Fe 2.U tons: Coils \

CONDUCTOR, Material and type Cu t u b e
STORED ENERGY
COOLING SYSTEM.
POWER: Main coils 55

Trimming coils 1
YOKE/POLE AREA 100

f
'l 6

[ampere turns

tons

MJ

Demineralised water
55 max, kW

1 max, kW

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A <

(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2
BEAM APERTURE.
TUNED by, coarsê
RF 8.5 to25.5

annle 1 4 0
cm; DC BIAS

.deg
kV

Orb F ( to

fine VCman/TCauto
_mHz, stable t 1 0 /106

mHz; GAIN, max 1 2 0 kV/turn
HARMONICS. RF/Orb F, used
DEE-Gnd, max 5 5 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

1

0.001

180
_deg

_ k W

. Msec

Type . Thyratron
FREQUENCY MODULATION, rate

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size ? d i f f u s i o n pumps

/sec

55
OPERATING PRESSURE

PUMPDOWNTIME

MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Hot-Filament Livingston

EXTRACTION SYSTEM
Electrostatic deflector+mag.chan.

CONTROL SYSTEM

conventional



ENTRY NO. 12 (con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

(part/s)

Achieved

(MeV)

TOO

(part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width R F deg _

Phase Exc, max RF deg

Extract Eff 5Q %

Res, AE/E 0 , 3 %

Emittance

MA of

jiA of

pQ uA of

Q ^ j | uA of

(mm-mrs
. axial ]

radial j '

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

20

Bio-Medical Applications

Isotope Production

Development 10

_MeV

_MeV

_MeV 3 1

.MeV ]Q

MeV

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

The layout of the compact cyclotron at Abo Akademi(Finland):
Q = quartropole lens, M = bendinc maGnet, AM = analysing
magnet, S = Scattering Cha-nber, LB = low background area
OP = controlroom, CH = cyclotron vault, HIT = position for
isotop production.

typing limit



ENTRY NO. 15

NAME OF MACHINE Min icyc lo t ron MC-20OIMIVIE: ur iviMunirac i n u i \ . y i * i v n vn nw cv

INSTITUTION Department of Physics, University of Jyvaskyla
ADDRESS Nisulankatu 78. SF-40720 Jyvaskyla 72, Finland

IN CHARGE Teuvo Poikolainen REPORTED by Teuvo Poikolainen

DATE 7/25/78

HISTORY AND STATUS

DESIGN, date 1968-69 MODEL tests 1968-69
ENG. DESIGN, date 1969~71
CONSTRUCTION, date 1969~73
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

OPERATION. ^70 hr/wk; On Target_>60
i %. outside.TIME DIST., in house

USERS" SCHEDULING CYCLE ^ 5
COST, ACCELERATOR $ 5 5 0 000
COST, FACILITY, total

hr/wk

1 %
.weeks

21000 000
FUNDED BY Government of Finland

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS 1 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY X Res staff or
BUDGET, op & dev $ 250 000

.Operators

FUNDED BY Government of Finland

15
RESEARCH STAFF, not included above

USERS, in house 2 0 outside
GRAD STUDENTS involved during year 10
RES. BUDGET, in house % 2 0 0 00~Q

FUNDED BY Government of Finland

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

100

TARGET STATIONS q i n _
STATIONS served at same time, max ]
MAG SPECTROGRAPH, type
COMPUTER, model Ppp 1 ^/l^ci

m
rooms

OTHER FACILITIES In-beam Gamma Ray and
Electron spectrometers.
On-Line Mass Spectrometer
Helium-Jet Recoil Transport

REFERENCES/NOTES

No distinction has been made between

"In-house" and "outside" users.

typing limit

MAGNET

POLE FACE diameter 9 0 cm; R extraction 3 " " 39
GAP. min 6 . 5 cm; Field 20 . 5 kG

max 1 6 . 5 cm; Field 1 3 . 7 kG ,
1 7 . 1 k G J ampere turns

X10°

AVERAGE FIELD at Rex t .
CURRENT STABILITY 2 0
NUMBER OF SECTORS k
POLE FACE COIL PAIRS: AVF

Harmonic correction 2 / s e C t O r
Rad grad

parts/1OD; BmBK/<B>
: SPIRAL, max
2

1.2
_deg

./sec;

WEIGHT: Fe 19 .5
./sec or Circ coils
tons; Coils 1 .tons

CONDUCTOR, Material and type C o p p e r
STORED ENERGY MJ

COOLING SYSTEM Demineral ized water
POWER: Main coils 90

Trimming coils 5
YOKE/POLE AREA H?

max, kW
max, kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
20

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2
BEAM APERTURE 1 . 8
TUNED by. coarse MS

_angle_
.cm; DC BIAS.

fine

90 .deg
kV

vc
RF 10.5 to 2 5 . 6 mHz. stable ± /106

Orb F 5. 3 to 2 5 . 6 mHz:GAIN, max 120 kV/turn
HARMONICS, RF/Orb F. used 1 , 2
DEE-Gnd, max 3 ^ kV. min gap 1 cm
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to t 0 . 5

0.001

RF POWER input, max 50 :
-deg

kW
RF PROTECT circuit, speed 1

Type Series tube
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 2 OJ i d i f f u s i o n

pumps (2x2500 1/s; with baffles)
OPERATING PRESSURE

PUMPDOWN TIME

10
5-7

_/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Internal cold cathode penning,
biased

EXTRACTION SYSTEM
Electrostat ic defl.+magn.channel

CONTROL SYSTEM
Conventional.



ENTRY NO. 13 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

a

(part/s)

Achieved
(MeV)

4.8-20.2
6-10

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff

Res. AE/E

Emittance

(mm-mrad) \

.RFdeg.
RFdeg.

_nA of .
uA of .

.MeV
MeV

.axial 1

.radial J "

uAof 13 MeV
#iAof 20 MeV

.MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

90

Bio-Medical Applications
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

8 OUADRUPOLE MAGNET

t FARADAY CUP

t SLIT

AM ANALYZING MAGNET (90s)

SWM SWITCHING MAGNET

IN-BEAM GAMMA-RAY CHAMBER

SCATTERING CHAMBER

IN-BEAM ELECTRON SPECTROMETER

HELIUM-JET CHAMBER

ACTIVATION TARGET
•"He RECOVERY SYSTEM

The control room of the cyclotron and the measuring room are placed

above the target hall.

typing l imit



ENTRY NO. 14

GANHNAME OF MACHINE
INSTITUTION (irand Aflcelgratmir National d'lons Lourds < GANIL)
ADDRESS T? P HMf 1/1091 HATTM ngTMEV -

DATE 1978

IN CHARGE M. GOUTTEFANGEAS _REPORTED by GANIL S T A F F

HISTORY AND STATUS

DESIGN, date 1 9 7 3 MODEL tests 1 9 7 6
ENG. DESIGN, date 1 9 7 5 - 1976
CONSTRUCTION, date 1 9 7 7 - 1982
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

1982

OPERATION,
TIME DIST.. in house
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR
COST, FACILITY, total

hr/wk; On Target

_%, outside.

hr/wk
%

weeks

FUNDED BY French AEC and I N2 P3

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS and
TECHNICIANS 5Q

ENGINEERS,
CRAFTS

44

10
GRAD STUDENTS involved during year
OPERATED BY ^__Res staff or
BUDGET, op & dev
FUNDED BY French AEC and I N2 P3

RESEARCH STAFF, not included abova

USERS, in house outside.
GRAD STUDENTS involved during year
RES. BUDGET, in house

.Operators

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 4. ftnn

TARGET STATIONS 8 in
STATIONS served at same time, max
MAG SPECTROGRAPH. type

8

m 2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

REFERENCES/NOTES

- GANIL Group : these proceedings

- BIETH, Journees GANIL, Internal

report, nov 1977.

typing limit

lat.205x
[ampere turns

MAGNET (SSC 2)

POLE FACE diameter 6 9 0 cm; R extraction 3 0 0
GAP, min 1 0 cm; Field 1 6 . 4 kG

max 1 0 cm; Field 1 6 . 4 kG
AVERAGE FIELD at Rext 9 . f i 5
CURRENT STABILITY 1 0 Parts/106: Bmax/<B>
NUMBER OF SECTORS__4 ; SPIRAL, max

POLE FACE COIL PAIRS: X K S C _ — L 5 _ _
Harmonic correction
Rad grad

cm

10°

WEIGHT: Fe 1 700
,/sec or Circ coils
tons; Coils 14 _tons

CONDUCTOR. Material and type.
STORED ENERGY 9.

Copper
MJ

COOLING SYSTEM Dftminftralizftd w a t e r
POWER: Main coils 9jifi

Trimming coils
YOKE/POLE AREA

140
max, kW

max, kW

SECTOR ANGLE (SepSec) 51
ION ENERGY (Bending limitl E/A =___4.QP.

(Focusing limit) E/A = *>. 2 0 0

ACCELERATION SYSTEM (SSC 2 )

deg
_q2/A2 MeV

_q/A MeV

DEES, number .angle. .deg
kV

0 . 1 . /10D

BEAM APERTURE R cm: DC BIAS
TUNED by, coarse Panel fine p l u n g e r
RF fi. S to
Orb F l . 6 to mHz; GAIN, max 4 X 2 5 0 kV/turn
HARMONICS, RF/Orb F, used 2 - 4

250

14 mHz. stable ±.

DEE-Gnd, max. _kV, min gap.
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ± . S

5 10~4

RF POWER input, max 1 0 0 / c a v i t y
RF PROTECT circuit, speed

Type

.deg

kW

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM (SSC 1 )

PUMPS, No., Type, Size 8 cryo pumps 20 000 1/s
4 tiirhn pumps 3 ROfl 1/H

OPERATING PRESSURE J^Jj MTorr,

PUMPDOWN TIME 2 4 hrs

ION SOURCES/INJECTION SYSTEM

PIG at the center of the CO injector

EXTRACTION SYSTEM (SSC 2 )
B!1 p ni-rnata t.i r>

CONTROL SYSTEM
Cinmnnter MTTRA 125



ENTRY NO. 14 (con t . )

CHARACTERISTIC BEAMS

Particle

Goal

(M«\//A
Achieved

(MeV)

ENERGY

CURRENT
Internal

External

Secondary

XXK XX
(part/s)

(part/s) (part/s)

BEAM PROPERTIES

Measured

Pulse Width 6 RF deg
Phase Exc. max RF deg
Extract Eff 90 %

Res. AE/E 0 . 2 %

Emittance

(mm-mrad) f " f f " aXial 1 _ ! L _ MA of
[ 15 radial J

OPERATING PROGRAMS, time dist

Conditions

JLM-MeV/A C
MAof MeV

11 MeV "
_^ MAof " MeV LL

_MeV_

Basic Nuclear Physics_

Solid State Physics

Bio-Medical Applications_

Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES
0

The heart of the GANIL accelerator consists of two identical separated-
sector cyclotrons (SSC1, SSC2). The injector is a compact cyclotron (001 or
CO2). Ions extracted from SSC1 are stripped by a factor of 3.5 before being
injected in SSC2.

0 n 10 30 40 SO to

meter

Counting rooms

typing limit



ENTRY NQ. 15
NAME OF MACHINE Grenoble Isochronous cyclotron
INSTITUTION Institut des Sciences Nucleaires

DATE July 78

ADDRESS 53 avenue des Martyrs 38O26 Grenoble Cedex

IN CHARGE J M LOISEAUX

HISTORY AND STATUS

DESIGN, date 1962 MODEL tests 1963

ENG. DESIGN, date 1963 - 1965

CONSTRUCTION, date 1963 - 1967

FIRST BEAM date (or goal) J u l y 1968

MAJOR ALTERATIONS None

OPERATION. 120 hr/wk; On Target 100

TIME DIST.. in house 7O

USERS' SCHEDULING C Y C L E _ _
COST, ACCELERATOR £ 2 . 0
COST, FACILITY, total S 6
FUNDED BY I N2 P3 - CNRS

%, outside.
4

3O

hr/wk

%

weeks

1OC

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1
TECHNICIANS 20

.ENGINEERS.

CRAFTS

drtAD STUDENTS involved during year.

OPERATED BY ^ _ R e s Staff or_
BUDGET, op & dev

FUNDED BY

\ . 3 Millions
.Operators

20
RESEARCH STAFF, not included above

USERS, in house 40 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house J . 5 M i l l i o n s

FUNDED BY CNRS a i fe I N2 P3

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 3 0 0

movable 5QQ_

01 D

TARGET STATIONS / i

STATIONS served at same time, max.
MAG SPECTROGRAPH, type

COMPUTER, model PDP9 a n d PDP 15
OTH ER FACILITIES ___

on line mass spectrometer (test)

REFERENCES/NOTES

Annales de R a d i o e l e c t r i c i t e XXI
n° 84

REPORTED by M LOISEAUX and
M. FRUNEAU

MAGNET

POLE FACE diameter 212

GAP, min 16

max 36

cm; R extraction
cm: Field 1 9 kG
cm: Field 12 kG

88

la^60_ X10°

AVERAGE FIELD at Rext_

CURRENT STABILITY 5_

NUMBER OF SECTORS 4

16 (ampere turns

parts/106; BmnH/(B) 1 .2

POLE FACE COIL PAIRS: AVF
Harmonic correction I / s e c t o r

Rad grad

; SPIRAL, max 4 0 deg

/sec;

WEIGHT: Fe 2 0 0
./see or Circ coils 11

tons; Coils 8 tons
CONDUCTOR, Material and type.

STORED ENERGY

COOLING SYSTEM.

POWER: Main coils

copper

Demineralized Water
_MJ

270
Trimming coils 100

YOKE/POLE AREA I n n

max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =,

(Focusing limit) E/A =

9 0
deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2_
BEAM APERTURE 4

80°_angle_

_cm; DC BIAS.

.deg

kV

TUNED by, coarse Mov.PanelSf ine ^
RF 1 0 . 7 to 2 1 ^ 5 mHz.stable± . 1
O r b F 3 . 6 t Q 21.5nHz:GAIN.max I 4 0

HARMONICS, RF/Orb F, used 1 - 2 - 3 -

DEE-Gnd, max 7<") kV. min gap nJ \

./106

kV/turn

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ± . 2

RF POWER input, max; ;

RF PROTECT circuit, speed_

Type Relay

DU

lo.ooo

_deg

_ k W

. Msec

2-4 ns

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS. No., Type, Size D i f f u s i o n pumps

(80 cm)

./sec

OPERATING PRESSURE.

PUMPDOWN TIME

1.5 .jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal PIG source.

typing limit

J.L. Belmont Rapport interne 75-06 External PIG source with axial
„„. ' „ , „ ..... EXTRACTION SYSTEM injection
Xleme Europ. Cycl. Prog. Meeting. „, •._• ^ -.... ., . n
L- • Electrostatic + magnetic channel
1 S U CONTROL SYSTEM

Conventional and computer for
checking and recording parameters.



ENTRY NO. 15 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

Heavy ions

External

Secondary

Goal

(MeV)

6O

(MA)

(part/s)

Achieved

(MeV)

60

80 q2 /A

. 1

. 1

.05

(part/s)

BEAM PROPERTIES
Measured

1O°
Pulse Width RF deg
Phase Exc, max RF deg_
Extract Eff 6Q %
Res, AE/E , d %

Emittance

Conditions

_/iA of MeV
.MA of MeV
_jiAof MeV
.MAof MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics ° °

Solid State Physics
Bio-Medical Applications
Isotope Production

Development 8-

MeV

Nuoloar Accelerator spectrometer—%

JLB g.%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

The Grenoble cyclotron in able to accelerate both light and heavy

ions. More than 60 % of the running time is now used with heavy ions

beams from Li to Ar.

The external source installed in July 1976 is now operating with a

rather good transmission. This cyclotron is planned to be the

injector of a postaccelerator (separated sector cyclotron with

K = 12O) see SARA Accelerator.

typing limit



ENTRY NO. 16
NAME OF MACHINE SARA Rhone-Alpes Accelerator System DATE July 78
INSTITUTIONInstitut des Sciences Nucleaires Grenoble and Inst.Phys.Nucl.tlyofd
ADDRESS 53 Avenue des Martyrs 38O26 GRENOBLE CEDEX

IN CHARGE J . M . LOISEAUX REPORTED by M. LIEUVIN, J .M. LOISEAUX

HiSTORY AND STATUS

DESIGN, date 1976 MODEL tests 1977
ENG, DESIGN, date 1976 - 1977
CONSTRUCTION, date b e g i n n i n g 1977
FIRST BEAM date (or goal)
MAJOR ALTERATIONS

19LO

OPERATION,
TIME DIST.. in house.

hr/wk; On Target_

.%. outside.

, hr/wk
%

1O6
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR 1 . 5
COST, FACIL ITY, total E x i s t i n g

FUNDED BY I N2 P3 - CNRS

(1976)
_weeks

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS . CRAFTS _
GBAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or
BUDGET, op & dav
FUNDED BY

..Operators

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS in
STATIONS served at same time, max
MAG SPECTROGRAPH. type

m 2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

REFERENCES/NOTES

MAGNET 4 X 4 8 °

POLE FACE diameter
GAP.min 6 cm; Field 1 4 . 5

max cm; Field kG

sectors
_cm; R extraction 2 1 0 8 cm

AVERAGE FIELD at R ext_
CURRENT STABILITY

I ampere turns

NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad grad

WEIGHT: Fe

_parts/10D;Bmax/<B>-
_ ; SPIRAL, max

. /sec;

1OO
./sec or Circ coils,
tons; Coils tons

CONDUCTOR, Material and type Cu 14 x 14
STORED ENERGY
COOLING SYSTEM Water
POWER: Main coils 4 6 / S e c t o r

MJ

Trimming coils 2 . 5 / S e c t o r
YOKE/POLE AREA

max, kW

max, kW

SECTOR ANGLE (Sep Sec) 4 8
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A
120

deg
_q2 /A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle_ 34
BEAM APERTURE 3 cm; DC BIAS

.deg
kV

TUNED by.coarse M o v . P a n , fine MOV. P a n
RF 15 to 2 5 mHz. stable ± /106

Orb F 3 . 5 to 6 . 1 mHz: GAIN, max
HARMONICS, RF/Orb F, used ? , 4 ,

100

4OO kV/turn

DEE-Gnd, max. _kV, min gap.
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type CROWBAR

_deg
_kW
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type. Size 4 D i f . Pumps

OPERATING PRESSURE.

PUMPDOWN TIME

1 _ jiTorr,

hrs

- Pro jet Post Accelerateur Grenoble ION SOURCES/INJECTION SYSTEM
int. Report. March 76 stripping in the f irs t orbit

- Rhone Alpes Acceleration System
Berlin Conference April 76 EXTRACTION SYSTEM

Elect. Deflec + Mag. channels
CONTROL SYSTEM

typing limit



ENTRY NO. 16 ( con t . )
CHARACTER 1ST

ENERGY

CURRENT
Internal

External

Secondary

IC BEAMS

Particle
1 2 C

2Ojle
4O a r

2Oĵ g 10+
4 OAr

Goal
(MeV)

360
600
600

(MA)

4 eyA
1.6eyA

.5eyA

(part/s)

Achieved
(MeV)

(»iA)

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF dea

Phase Exc, max RF deg
Extract Eff %
Res. AE/E %

Emittance

i i f a x i a l \
(mnvmrad) i V

1 radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications
Isotope Production

npvplnpmnnt

Conditions

uA of MeV

nAof
AiAof
MAof

uAof

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

t r u u u [

typing limit



ENTRY NO. 17
NAME OF MACHINE ORLEANS ISOCHRONOUS CYCLOTRON
INSTITUTION
ADDRESS

DATE ig/m/79
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE
ERVICE DU CYCLOTRON 3A, rue de Ta Feroiierie 45045 ORLEANS CEDEX

IN CHARGE G. GOIN REPORTED by

HISTORY AND STATUS

DESIGN, date 1 9 7 1 MODEL tests _
ENG. DESIGN, date 1 9 7 1
CONSTRUCTION, data 1 9 7 2 - 1 9 7 3
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

1971

OPERATION. *\i 4 5 hr/wk; On Target 2 0
TIME DIST.. in house %. outside
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST. FACILITY, total
FUNDED BY

hr/wk
%

weeks

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS 5 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or
BUDGET, op & dew
FUNDED BY C N R S

.Operators

RESEARCH STAFF, not inducted above

USERS, in house 6 outside,
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY C N R S

12

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 3 X 10

TARGET STATIONS 2 i
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES Isotope production

Irradiation, solid state

MAGNET

POLE FACE diameter 1 6 0 cm: R extraction 67
GAP. min 13 cm: Field 19 kG

.kG

cm

27 .cm; Field _
AVERAGE FIELD at R ext
CURRENT STABILITY 2
NUMBER OF SECTORS. 4
POLE FACE COIL PAIRS: AVF.

Harmonic correction ^
Radgrad_

WEIGHT: Fe_
CONDUCTOR, Material and type.

J,5._kGJ!

parts/106; Bma)</<B>.
; SPIRAL, max

ampere turns

_deg
./sec;

100
./sec or Circ coils,
tons; Coils tons

STORED ENERGY
COOLING SYSTEM
POWER: Main coils 100

Trimminq coils 26
YOKE/POLE AREA

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A =

MJ

max. kW
max. kW

%
deq

a2/A2 MeV
(Focusing limit) E/A = _q/A MeV

ACCELERATION SYSTEM

DEES, number
BEAM APERTURE

_angle_
cm; DC BIAS

60 .deg

kV

TUNED by,coarse M . PANEL fine Mov ing Panel
RF 20 to 4 0 mHz. stable ± 1 /106

OrbF to . "2TJ mHi; GAIN, max 100 _kV/turn
HARMONICS. RF/Orb F. used 2 , 3 . 4
DEE-Gnd, max 5 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ± 0 . 1

0.01

2 R F POWER input, max 11
RF PROTECT circuit, speed _

ms Tvoe Ignitron
0

_ d e g

_ k W

Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

REFERENCES/NOTES
OPERATING PRESSURE

PUMPDOWN TIME 1 . 5

_MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal axial Livingstone type

EXTRACTION SYSTEM
Deflector + focusing magnet

CONTROL SYSTEM

typing limit



ENTRY NO. 17 ( con t . )

External

Secondary

:HARACTERIS

CURRENT
Internal

TIC BEAMS

Particle

P

Ot

p

Goal

(MaV)

5 38
5 24

10 48

£06

Achieved
(MeV)

5 33
5 25

10 50

(«A)
200

BEAM PROPERTIES
Measured

Pulse Width RF deg

Phase Exc. max

Extract Eff

Res. AE/E

Emittance

(mrrwnrad)j ~~

RFdeg
%

%

axial 1
rarfial 1

Conditions

uA of MeV
nA of
jiAof
uA of

uAof

MeV

MeV

MeV

MeV

200
100
100

40

(part/sl

200
60
80
80

(part/s)

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical App ications_
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Machine being constructed by CGR-MeV FRANCE

n

an, r

1 - Cyclotron vault

2-3-4 Shielded
rooms

6- - Nuclear dia-
gnosis laborato

• "«y".

7 - Californium
- source .room

8-9 Chemical hot
laboratories

C Cyclotron

Q Quadrupole'
M Switching magnet
P Turbomoiecular

unit pumping
ci T Target

I 0 1 - 2 3 1 . s

shows the general
.[ lay out of the machine
rthe experimental are«,,
and 0°-27"30 bean tram-
port lines.

typing limit



ENTRY NO. 18
NAME OF MACHINE Cyclotron 520
INSTITUTION Atomic Energy Commission - Department of Biology
ADDRESS Hopitai d'Orsay. 91406 Orsay. France

DATE 1.3.1979

IN CHARGE Keiiershohn C. . REPORTED by CrOUZel C .

HISTORY AND STATUS

DESIGN, date 1973 _ MODEL tests

1973
1974

ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal) May 1 9 7 5
MAJOR ALTERATIONS

OPERATION.
TIME D1ST.. in house
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY

hr/wk; On Target_
_%, outside.

hr/wk
%

weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS,
CRAFTS

SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during year_
OPERATED BY ^_Res staff or_
BUDGET, op & dev
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 3 in
STATIONS served at same time, max
MAG SPECTROGRAPH. tvDe

2
1

m 2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

Isotope production

REFERENCES/NOTES

MAGNET

POLE FACE diameter
GAP, min 8 . 6

max 14

120 cm; R extraction
.cm; Field 17 kG'
.cm; Field 10.6 kG

52 cm

AVERAGE FIELD at Rext
CURRENT STABILITY 20

14 kG

at!36 X106

I ampere turns

28

NUMBER OF SECTORS 4
POLE FACE COIL PAIRS: AVF

Harmonic correction 4
Radgrad_

WEIGHT: Fe.
CONDUCTOR, Material and type.
STORED ENERGY_
COOLING SYSTEM.

POWER: Main coils
Trimming coils.

YOKE/POLE AREA

parts/106; Bmalt/<B> 1 . 2 1

; SPIRAL, max 3 4 deg

/sec;

./sec or Circ coils,
tons; Coils tons

MJ

Water
65
10

max, kW
max, kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A •

(Focusing limit) E/A=_

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number J2 angle 50

STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type_

TOOT
fli

20

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size D i f f u s i o n PUIUP

OPERATING PRESSURE.

PUMPDOWN TIME

ION SOURCES/INJECTION SYSTEM

Levinaston

.deg

kVBEAM APERTURE 2 cm: DC BIAS
TUNED by, coarse yeS fine V6S
RF 20 to 6 2 mHz. stable ± 1 /106

Orb F 6 to 20 mHz; GAIN, max 100 kV/turn
HARMONICS, RF/Orb F,used 2 , 3 . 6
DEE-Gnd, max 3 5 kV. min gap_

_deg

_ k W

. Msec

./sec

_ jiTorr,

hrs

EXTRACTION SYSTEM

electrostatic defiector
CONTROL SYSTEM

typing limit



ENTRY NO. 18 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

Achieved
(MeV)

(MA)

a - 3He 50

(part/sl (part/s)

BEAM PROPERTIES
Measured

Pulse Width _

Phase Exc. max _

Extract Eff _

Res. AE/E _

Emittance

Conditions

RFdeq

RFdeg
%
%

nAof
MAof
/iAof
uAof

(mm-mrad) \
_ axial 1
_ radial J"

of_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_
Solid State Physics
Bio-Medical Applications_

Isotope Production

Development

-tee-

_MeV
_MeV
_MeV
.MeV

.MeV_

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Machine constructed by CGR-MeV

rabbit

beam transport

cyclotron

Fast shutting
electric valve

^ T o Hot
Laboratory

Solid Target device
for vacuum irradiation

device for irradiation
of solid or liquid Target"-

beam for
neutrons production

gaseous targets

Plan of irradiation devices at the
SHFJ Cyclotron - fig 1

typing limit



ENTRY NO. 19
NAME OF MACHINE A L I C E CEVIL DATE05. 07. 78
INSTITUTION INSTITUT DE PHYSIQUE NUCLEAIRE
ADDRESS B . P . N° 1 91406 ORSAY FRANCE

IN CHARGE T.TTC C R. MARTTAT. REPORTED by T. MARTTAT,

HISTORY AND STATUS
DESIGN, date 1959 MODEL tests 1958 - 59
ENG. DESIGN.date 1 9 5 9 - 1 9 6 2
CONSTRUCTION,date I 9 6 0 - 64
FIRST BEAM date (or goal) 1 9 6 5 A P R I L

MAGNET

POLE FACE diameter 2 0 0 cm; R extraction
GAP, min 2 1 cm; Field 1 8

max 4 7 cm: Field 1 2 T 4 kG
AVERAGE FIELD at R ext 1 5 kG

85

ampere turns

MAJOR ALTERATIONS LINAC INJECTOR 1 9 6 8
Q7?

OPERATION." 1 2 0

XTIMEDIST. , in house.

_ hr/wk; On Target

59 %. outside
USERS' SCHEDULING CYCLE 1 2
COST. ACCELERATOR 5. 1 06 F

COST, FACILITY, total

100 hr/wk
%

weeks

CURRENT STABILITY_2XL__parts/106; Bmax/<B>

NUMBER OF SECTORS 3 ; SPIRAL, max

POLE. FACE CQ!L PAIRS: AVF 0

Harmonic correction • •

Rad grad

WEIGHT: Fe 2 6 0
_/sec or Circ coils

tons: Coils ?. 0 tons

12.106 F
FUNDED BY Ministere National dela

Recherche Scientifique
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

CONDUCTOR, Material and type.

STORED ENERGY .

Aluminium
MJ

0
24

ENGINEERS.
CRAFTS

SCIENTISTS

TECHNICIANS

GRAD STUDENTS involved during year

OPERATED BY . Res staff or_
BUDGET, op & dev 6

COOLING SYSTEM oil and demineral ized water
POWER: Main coils 4 9 0 max. kW

72 max, kW
100 %

Trimming coils.

YOKE/POLE AREA

1 p6
1 3 Operators

SECTOR ANGLE (SepSec). 50
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
75

dea

_q2 /A2 MeV

q/A MeV

FUNDED BYCentre National de la RechercheftccFLERftTiON SYSTEM
Scientifique

RESEARCH STAFF, not included above D E E S ' " U m b e r ] a"9 'e
8n

USERS, in house 44 outside 52
GRAD STUDENTS involved during year

RES. BUDGET, in house 0 . 9 1
FUNDED BY CNRS - IN2P3

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2 9 0
movable

TARGET STATIONS 9 in

STATIONS served at same time, max
MAG SPECTROGRAPH. type 1 2 0 °

.0° F

2
1

n = 1/2

m 2

m 2

rooms

BEAM APERTURE

TUNED by, coarse_

RF_5_ to i n . ? . mHz. stable ± _

Orb F 1 . 7 to 1 0 . 7. mHz; GAIN, max

HARMONICS, RF/Orb F, used 1 - *

DEE-Gnd, max 7 5 k v - min gap

STABILITY, (pk-pk noise)/(pk RF v o l t ) _

RF PHASE stable to ±

RF POWER input, max

RF PROTECT circuit, speed

Type

flcm; DC BIAS

fine Trim - Cap

deg
kV

kV/turn

o. m

i n n
l

_deg

_ k W

. Msec

COMPUTER, model I B M 3 6 0 - 70
OTHER FACILITIES P f > P 11 /()<=,

PDP H/34

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

/sec

PUMPS, No.,Type, Size A xsion pv
one 80 cm three 60 cm

REFERENCES/NOTES
OPERATING PRESSURE L I N A C 0 . 3 C E V V r b r r .

PUMPDOWN TIME 1 0 hrs

X - T ime is assigned by P r o g r a m ION
 SOURCES/INJECTION SYSTEM

Committee. Tntprn^i panning and T.TNT A P.pg
internal stripping in the cyclotron

EXTRACTION SYSTEM

CONTROL SYSTEM

PDP 1 1 /05
channels

typing limit



ENTRY
CHARAC

ENERGY

NO,
rERIS

19
iTICI

]

A

(cont.
BEAMS

Particle

)

Goal
(MeV)

Achieved
(MeV)

210
400

CURRENT
Internal

External

5 2 0

40Cal5

(part/s)

0.015

(part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width 1 1 RF deg 1 aA ofl 6( l£ MeV 1Q6
Phase Exc, max RF deg >iA of MeV
Extract Eff 4 0 % JIA of MeV
Res, AE/E L%
Emittance

.axial 1
^radial J "

_*iAof

(mm-mradH
\

of_

MeV

.MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics 8n

Secondary

Solid State Physics + a t o m i c p h y s i c s 10
Bio-Medical Applications
Isotope Production

Development \ Q

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES
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ENTRY NO. 21

NAME OF MACHINE VICKSI (Separated-Sector Cyclotron)
INSTITUTION Hahn-Mei tner-lnsti tut fur Kernforschung Berlin GmbH

DATE July 78

ADDRESS 1000 Berlin 39. Glienicker Strafie TOO

IN CHARGE K. Ziegler REPORTED by K. Ziegler

HISTORY AND STATUS

DESIGN, date ]973-7A MODEL tests 1973-74
ENG. DESIGN, date 1 9 7 3 T 7 5
CONSTRUCTION, date 1974-76
FIRST BEAM date (or goal) J u n e 7 7
MAJOR ALTERATIONS none

OPERATION. - - hr/wk; On Target_

TIME DIST.. in house _%, outside.

hr/wk

%

DM 40 Million

USERS- SCHEDULING CYCLE "Q reg • schedule y^L

COST. ACCELERATOR

COST. FACILITY, total

FUNDED BY Hahn-Meitner-lnsti tut

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 6 ENGINEERS 6

TECHNICIANS 7 CRAFTS 30
GRAD STUDENTS involved during year

OPERATED BY — Res staff or X Operators

BUDGET, op & dev DM 5 .5 million
FUNDED BY Hahn-Mei tner-lnsti tut

RESEARCH STAFF, not included above

USERS, in house ^ 4 0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY Hahn-Mei tner-lnsftut

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS 1 4 in

STATIONS served at same time, max

MAG SPECTROGRAPH. type Q 3 D

COMPUTER, model PD P 11 / 7 0

800

6
1

m 2

m 2

rooms

OTHER FACILITIES External pulsing system

typirt^fiWt

MAGNET ,

POLE FACE diameter
GAP, min 6

REFERENCES/NOTES
+7ne Cyclotron was designed and bui 11 under

contractwith Scanditronix, Uppsala, Sweden
Scanditronix notation for the Cyclotron is
SPC 12Q refering to the energy constant
E=120qz/A- The cyclotron was accepted in
March 78.

max open
AVERAGE FIELD at R ext

CURRENT STABILITY

NUMBER OF SECTORS

3 8 0 cm; R extraction

.cm; Field 1 5 . 7 kG

cm; Field " 1 kG

8.9 kG

171

_ parts/10°;Bn

; SPIRAL, max

cm

,6la t .98 X101

[ampere turns

POLE FACE COIL PAIRS: AVF
Harmonic correction 3 /sec to r

12 _/sec or Circ coils —

_tons; Coils O tons

CONDUCTOR, Material and tvoe H o l l o w Copper

Rad grad _

WEIGHT: Fe_ 360

Demineralized Water
STORED ENERGY ~ 0.5

COOLING SYSTEM.

POWER: Main coils 3 0 0

Trimming coils 50

YOKE/POLE AREA 108

MJ

_max. kW

.max, kW

SECTOR ANGLE (SepSec). 50
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
128

deg

_q2 /A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle_ 36
BEAM APERTURE 4 cm; DC BIAS.

TUNED by, coarse Piston fine
RF 10 to 2 0 mHz, stable * 0 , 0 5 .

_deg

kV

Flaps

Orb F i . 4 3 to 8 . 9 mHz;GAIN, max

HARMONICS, RF/Orb F, used 2 - 6

100

400
. /10D

kV/turn

DEE-Gnd, max. _kV, min gap. 3.7
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ± < 0 . 0 5

RF POWER input, max 90
RF PROTECT circuit, speed 5

Type RF-turn off

_deg

kW

. / i sec

FREQUENCY MODULATION, rate —

MODULATOR, type —

BEAM PULSE, width —

VACUUM SYSTEM

PUMPS, No., Type, Size 2 KryopumpS ( 4 . 2 ° K)
2 Turbopumps (1450 I/sec)

/sec

OPERATING PRESSURE.

PUMPDOWN TIME

0.1 - 0 . 5
8

/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Axiol Penning source in 6MV Von de Graaff r

Stripper between Injector and Cyclotron
EXTRACTION SYSTEM El .stat. deflector,
current septum, bending magnet

CONTROL SYSTEM

Computer Control System. PDP 11/40 2)



ENTRY NO. 21 ( c o n t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

O.lpuA

(part/s)

Achieved

(MeV)

205

O.OopuA

(LOlpuA

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width * 9 RF degOOSp HA of _lB0_MeV
Phase Exc. max j M _ RF degQQ8p_M of 1 8 0 MeV 2
Extract Eff 9 6 % Qfl2p.MA of 2 2 0 MeV 2

<1 Q-3 % Oiffi 180Res. AE/E

Emittance

(mm-mrad)

of 180 MeV 2 0 N e

( X
{ O .

""J*, JQ^B MA of
radialJ

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

40

Bio-Medical Applications^

Isotope Production

Development. 120
Noreg. schedule yet. Data are estimated*
from short test periods. 1) K

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

The accelerator facility consists of a 6 MV Van de Graaff as injector for a 4-fold
symmetric separated sector cyclotron. Mostly 2+ ions from an axial penning ion
source are accelerated to a maximum energy of 12 MeV and after stripping in-
jected into the cyclotron. Before injection the beam is bunched into a phase width
of "5 ° . The energy of the extracted beam is 17 times that of injection. Single turn
extraction with AE/E*»10~3and sharp time structure is the normal mode of operation.
The main target positions are reached via a double monochromator that allows for
very flexible beam preparation. Beam has been delivered to target stations TBl,
TCI and TD1, the other stations are under construction.

Ref: 1) Running in of VlCKSl and first operating experience, this conference
2) The computer aided Control-System of the VlCKSl Accelerators, this

conference

Van da Graatf
(acul«ata

vertical beam
TV11 *o r 1'O.iJ'd targets

Layout of VlCKSl Facility

typing limit



ENTRY NO. 22
NAME OF MACHINE Bonn I soch ronous Cyclot ron July 78
INSTITUTION Univers i ty or Bonn, I n s t i t u t t u r S t r a h l e n - u . K e r n p h y s i k
ADDRESS N u s s a l l e e 14-16 , D^5300 Bonn. G e r m a n y

IN CHARGE T.Mayer-Kuckuk REPORTED by_ H.Wahl

HISTORY AND STATUS
1965 MODEL tests 1 9 6 6 - 6 7DESIGN, date

ENG. DESIGN, date 1966-67
CONSTRUCTION, date 1 Q 6 7 - 6 Q
FIRST BEAM date (or goal) D e c . 1 9 6 8
MAJOR ALTERATIONS none
OPERATION. 160
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR " " 5
COST, FACILITY, total

hr/wk; On Target
9 8 %. outside

<"v< 1 4 0 hr/wk
9. %

10" DM
8 • 10° DM

weeks

FUNDED BYp.,,-,dogrniniqtf>rfMr B i l l i n g
und Wissenschaft

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 4 ENGINEERS J
TECHNICIANS, 5 CRAFTS 1
GRAD STUDENTS involved during year j_5
OPERATED BY Res staH or x_ _Operators
BUDGET, op&dev 1,8 • 10° D M
FUNDED BY L a n d NRW

RESEARCH STAFF, not included above
~ 80USERS, in house outside

GRAD STUDENTS involved during year "^
RES. BUDGET, in house 4 . 5 • 1 0 5 D M

20

FUNDED BY Land NRW lind RiinHssmini'-
ster fur Forschung und Technologie

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

415

1
TARGET STATIONS 1 ^ i
STATIONS served at same time, max.
MAG SPECTROGRAPH, type S p l i t p o l e f S c a r
COMPUTER, model P D P S t f o n .J i l
OTHER FACILITIES

Time -of-flight-study
Isotoi uction

off-lint*

REFERENCES/NOTES

Jahresberichte ISKP 1965-1977
IEE£ Trans. Nucl.Sci. , 18(1971)319
K.Euler et a l . , 7th Int.Conf. on

Cyclotrons and their applications
(1975)92

further references see 2n sheet

MAGNET

POLE FACE diargeti
RAP. min z.

200
net cm

A'
cm; Field

max. .cm; Field (
AVERAGE FIELD at R ext 1 9. f 7
CURRENT STABILITY
NUMBER OP SECTORS_
POLE FACE COIL PAIRS:

Harmonic correction
7

AVF

.parts/10D;BrT,ax/(B)_
; SPIRAL, max _deg

./sec;

Rad grad.

WEIGHT: Fe~ 9 .00
CONDUCTOR, Material and tvoe
STORED ENERGY,

/sec or Circ coils.
tons; Coils. _£

copper
tons

O MJ

COOLING SYSTEM demino ra t i z f i d watctr*
POWER: Main coils 40 max, kW

max, kWTrimming coils
YOKE/POLE AREA "TOO"

SECTOR ANGLE (Sep Sec) ^_
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A = -30

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 3 .angle. 40
BEAM APERTURE 2 , 4 cm; DC BIAS
TUNED by, coarseCapacity fine l o o p s
RF 2 0 4 to_2S_5_mHz, stable ±.

.deg
kV

OrbF6'. 4 to 9 . 5 mHz: GAIN, max
HARMONICS, RF/Orb F, used 3 ( 9 )
DEE-Gnd, max _̂

-10- ./106

200 kV/turn

_kV, min gap 2 . 3

STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ± _
RF POWER input, max
RF PROTECT circuit, speed.

175- 10-4
.cm

_deg

_ k W

.Msec

Type . tgnitron
FREQUENCY MODULATION, rate.

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

60 cm—

/sec

1 diffusion pump

OPERATING PRESSURE.

PUMPDOWN TIME
. /iTorr,

hrs

ION SOURCES/INJECTION SYSTEM : i n t . : P e n n i n g
avt . ;P<anmn *

I. S .for polarizod p, di-electrostat .inj .syst.
EXTRACTION SYSTEM

electrostat .deflector, 2 maqn .channels
CONTROL SYSTEM

conventional
typing limit



ENTRY NO. 22 (corrt\ )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

(part/s)

Achieved
(MeV I

(part/s)

RF deg
RF deg

BEAM PROPERTIES
Measured

Pulse Width
Phase Exc, max
Extract Eff
Res, AE/E
Emittance

_ axial
radial

Conditions

d
uAof MeV

25 M A Of 28
25 MeV

(mm-mrad)

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

Development . ,

archeometric applications

70
—4"

16

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

References: A.Scholzen et al. .Nucl.Instr. 123 (1975) 327
H.Hinterberger et a l . . Nucl.Instr. 130 (1975) 335

11 " " " " " " 130 (1975) 347
" " » " " " " 133 (1976) 1

M.Agena et a l . , these Proceedings

typing limit



ENTRY NO. 25
NAME OF MACHINE Isochronous Cyclotron CV 28 _
INSTITUTION Physikalisch-Technische Bundesanstalt

DATE 8 /30 /78

ADDRESS

IN CHARGE

Bundesallee 100f 3300 Braunschweig,
Hein JUrgen Brede

.REPORTED by H.J. Brede

HISTORY AND STATUS

DESIGN, date MODEL tests
ENG.DESIGN,date V The C y c l o t r o n Corp .
CONSTRUCTION, date)
FIRST BEAM date (or goal)
MAJOR ALTERATIONS New pumping s y s t e m

1977

1974

OPERATION.
TIME DIST.. in house.

hr/wk; On Target
.%, outside.

hr/wk
%

USERS' SCHEDULING CYCLE .
COST. ACCELERATOR S 1 .5
COST. FACILITY, total $ 1 . 4 X 1 0 7

weeks

FUNDED BY Bundeswirtschaf tsmini-
sterium

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

1
1

SCIENTISTS _ _ J ENGINEERS.
TECHNICIANS, 1 CRAFTS
GRAD STUDENTS involved during year P_
OPERATED BY Res staff or X Operators
BUDGET, op & dev
FUNDED BY Bundeswirtschaf tsmini-

sterium
RESEARCH STAFF, not included above

USERS, in house 9 outside 3.
GRAD STUDENTS involved during year 0
RES. BUDGET, in house $ 300 000/year
FUNDED BY Bundeswirtschaf t s m i n i -

sterium
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

24 x 30

TARGET STATIONS 5 in 2
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model P D P 1 5 " ; P D P 1 1
OTHER FACILITIES Time-of-Fliqht-

Spectrometer. 3.75 MV Van de
Graaff Generator with internal
pulsing system

REFERENCES/NOTES

H.J. Brede et al.,
Nucl. Instr. 4 Meth. to be
published

typing limit

cm
6X 10

ampere turns

MAGNET

POLE FACE d i a m e t e r _ _ _ c m ; R extraction 4 1
GAP, min 5 . 0 8 cm: Field _ _ _ _ _ kG]

max 1 1 . 6 4 cm: Field 1 4 . 2 kG '
AVERAGE FIELD at R ext 1 7 . 5 kG
CURRENT STABILITY 1l .parts/10D; BmaxHB>
NUMBER OF SECTORS 3 ; SPIRAL, max deg
POLE FACE COIL PAIRS: A V F ^ /sec;

Harmonic correction 1 p e r
Rad grad

sector

22WEIGHT: Fe.

CONDUCTOR, Material and type.

STORED ENERGY '

COOLING SYSTEM.

POWER: Main coils

./sec or Circ coils,

tons; Coils tons

MJ

Trimming coils

YOKE/POLE AREA

Demineralized water
60 max. kW

max, kW15

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A -
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 .angle. 82
BEAM APERTURE 2 . 0 4 cm: DC BIAS O . 7 kV
TUNED by, coarseShort . P I . fine T r i m C a p .
RF 6 . 5 to 2 6 mHz.stable± 30 /106

Orb F__5_ t o 2 6 m H z ; GAIN, max 1 1 0 kV/tjrn
HARMONICS, RF/Orb F, used_
DEE-Gnd, max 3 5 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

1
1 .5
0.001

4 0

Type. Ignitron crowbar

_ k W

.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS,No.,Type,size2 Turbomolecular
pumps, Refr igerator cryopump

OPERATING PRESSURE.

PUli/IPDOWN TIME

15
O.b

.AiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Internal Penning

EXTRACTION SYSTEM

Electrost. deflector + mag, channel
CONTROL SYSTEM

Manual control



ENTRY NO. 23 ( c o n t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

Goal

(MeV)

24

(part/s)

Achieved

(MeV)

24

36
28

(part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff

Res. AE/E

Emittance

(mm-mrad)

RF deg.

RFdeg.

fi axiala l l i o
radial J

jiAof

MAof

MA of

MAof

MAof 6

MeV

MeV

MeV

MeV

MeVd

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications_

Isotope Production

Development.
Production of monoenergetic
neutrons JLQ£L

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

The Van de Graaff generator and the energy variable

cyclotron are used to produce "monoenergetic" neutrons

with continuously variable energy between about 10 keV

and 31.5 MeV. Both accelerators can be operated in a

nanosecond pulsed beam mode, as needed for time-of-

flight spectroscopy. The building comprises a low

backscatter experimental hall and a set-up for a fast

neutron scattering experiment with five flight paths

in fixed positions and a cyclotron moving on a

swivel arm.

typing limit



ENTRY NO. 24
NAME OF MACHINE Isochronous variable energy cyclotron CV 28 MffiETCC. Berkeley
INSTITUTION!nstitute Med. Rad. Physics and Biology, Div. Rad. Physics (20.8.78)
ADDRESS Hufftlancisty. D A700 Essen 1. Western Germany

IN CHARGEProf. Dr. J. Rassow

HISTORY AND STATUS

DESIGN, date 1973 MODEL tests 1 9 7 4
ENG. DESIGN, date 1 9 7 2
CONSTRUCTION, date 1 9 7 4
FIRST BEAM date (or noal) S e p t . 1975 ( i n Essen)
MAJOR ALTERATIONS

OPERATION, 4 0 hr/wk; On Target 20 hr/wk
TIME DIST.. in house_* %. outsidn__* %
USERS" SCHEDULING CYCLE £
COST. ACCELERATOR S 0 . 9 X 1 0 /
COST. FACILITY, total $ 1 . 6 X 10

weeks

FUNDED BY Land Nordrhein-Westi
(University)

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS _ J ENGINEERS.
TECHNICIANS _ _ J CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^__Res staff or
BUDGET, op & dev

..Operators

FUNDED BY Land Norrirhain-Westf ai «»n
(University)

RESEARCH STAFF, not included above

USERS, in house 3 g r o u p s outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY University

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 7 in
STATIONS served at same time, max
MAG SPECTROGRAPH. type

138

4
1

m 2

m2

rooms

REPORTED by R a s s o w

MAGNET

POLE FACE diameter
GAP. min ' j . O

max 10.1
AVERAGE F.ELDatR
CURRENT STABILITY_3QQ_Parts/106; Bmax/<B>
NUMBER OF SECTORS_JJ
POLE FACE COIL PAIRS: AVF

Harmonic correction 2 S e t S
Rad grad ~~

; SPIRAL, max
none

WEIGHT: Fe. 21
./sec or Circ coils
tons; Coils 2_ tons

CONDUCTOR, Material and type Gu t u b e s
STORED ENERGY —
COOLING SYSTEM w a t e r
POWER: Main coils 7JJ

Trimming coils 2 0
YOKE/POLE AREA 110

MJ

.max, kW

.max, kW

SECTOR ANGLE (Sep Sec)_ 120
ION ENERGY (Bending limit) E/A 2 8 *

(Focusing limit) E/A =

ACCELERATION SYSTEM

DEES, number 2 angle

deg
_q2/A MeV

cj/A MeV

QO
BEAM APERTURE_ 2 - 0 cm; DC BIAS, 1

.deg

kV

TUNED by, coarseShort.PlaneiineTrim Capacitor
.to 25 ̂ 5_MHz, stable t 100 ./Iff,6

OrbF6 .5 to 9.6.5MHz: GAIN, max _ &0 kV/turn
HARMONICS, RF/Orb F, used f u n d a m e n t a l

DEE-Gnd, max 30 k v - m ' n tPP \ T 3 c m

STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± deg
RF POWER input, max £Q kW
RF PROTECT circuit, speed 0 .05 M5^

Type crowbar - series tube
FREQUENCY MODULATION, rate.

MODULATOR, type
/sec

BEAM PULSE, width —
COMPUTER, model ~
OTHER FACILITIES Jsocentric neutron facility

5 external and 1 internal target VACUUM SYSTEM Oil diffusion pump
stations, X neutron activation stationPUMPS No Tvpe SiZB NRC 1 x 25 cm

8 x-4-
OPERATING PRESSURE 10

0.3
_ (iTorr,

hrs
REFERENCES/NOTES Rassow, J.: Planning of a
Cyclotron Facility within a Radiological PUMPDOWNTIME
Centre. In: Kormano,M., Stieve, F.: Plan-iON SOURCES/INJECTION SYSTEM
ning of Radiological Departments. Thieme
Publisher, Stuttgart, 1974.
Rassow, J., HUdepohl, G., Maier, E., EXTRACTION SYSTEM Electrostatic deflector
Meissner, P.: CIRCE - Cyclotron Isocen- and magnetic channel
trie Neutron Therapy Facility, Radiation CONTROL SYSTEM
Physics Essen. In: Burger, G., Ebert, H.fl.i Proceedings Third Symposium on Neu-

typinglimit tron Doslinetry in Biology and Medicine.Neuherberg May 1977. EURATOM EUR 5848 DE/
EN/FR 1978



ENTRY NO. 24 ( c o n t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

protons
deuterons
Helium3++
Hel i uiiu<-H-

protons
deuterons
He-3
He-4
protons
deuterons
He-3
He-4

Goal

(MeV)

9. - 24

3 - U
C _ 18
6 - 2H

TOO
500
1TO
100

70
100

70

Achieved
(MeV)

6 28
(MA)

TOO
400

100

120
80
<J@rt/s>

BEAM PROPERTIES
Measured

Pulse Width RFdea

Phase Exc, max RF deq

Extract Eff 7 0 % 100
Res. AE/E %

Emittance

C ? f50 axial 1
(mm-mrad) \ > 1 OO

OPERATING PROGRAMS, time di$t

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

Conditions

uA of MeV
uA of MeV

MA of 14 MeV deuterons
uA of MeV

MA of IA MeVdgutcrons

M %
%

33 %
33 %

rwrnprnpn, included above %
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

• • • • • • • • • • • • • • B H i SCALE K 1

TOWER SUPPLY

typing limit

RADIOPIIYSICAL
AND -CHKHtCAL

RESEAKCII

1 - j 4 ;
METERS

© BEAM SCANNER

© X-Y-STEER1NG MAGNET

QUADRUP01.E

© MAIN PlIUTTKR/Ctll.l.lMAInR

© BEAM LINE VACl'UM SYSTEM

SAFETY IIEAH STOP

© EXTERNAL TARCF.T SYSTFV

INTERNAL TAIU.ET SYSTEM

NEUTRON
DOSIMETRY



ENTRY NQ. 25
NAME OF MACHINE Hamburger Isochron-Zyklotron - HAIZY
INSTITUTION T. TW*1* i t i i t f - pYneTJnwn tn inhvg i i r . i h r i v f t Ts i f r v n f
ADDRESS

DATE 1972

HamVniyo| Barmany

IN CHARGE Board o f t h e I n s t a n t * REPORTED by }Ji. Rnrmann [ R. T.npgVau

HISTORY AND STATUS

DESIGN, date 1965 MODEL tests.
1966

1966
ENG. DESIGN, date
CONSTRUCTION, date 1 9 6 6 - 1 9 6 8
FIRST BEAM date (or goal) 1968
MAJOR ALTERATIONS n o n e

OPERATION, 140 hr/wk; On Target 70 hr/wk
70 %. outside 30 %TIME DIST., in house.

USERS' SCHEDULING CYCLE
COST, ACCELERATOR $ 1 . 1 X 1 0 6

COST, FACILITY, total

.weeks

FUNDED BY State of Hamburg and BMBW of
Fed. Rep.

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS.
CRAFTS

SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during vear_
OPERATED BY Res staff or_
BUDGET, op & dev.
FUNDED BY

$200.000
..Operators

RESEARCH STAFF, not included above

USERS, in house 12 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

12

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 600

TARGET STATIONS D in_
STATIONS served at same time, max
MAG SPECTROGRAPH. type__
COMPUTER, model PDP 9
OTHER FACILITIES

rooms

Isotope production
Time-of-flieht

REFERENCES/NOTES

Nucl. Inst . and Meth. 18, 19 (1962)
pp. 88, 201, 327, 336~~ ~~

MAGNET

POLE FACE diameter.
GAP, min 1 fi

max.

cm; R extraction
cm; Field kG
cm; Field kG

57

Y X10°

AVERAGE FIELD at R ext.
CURRENT STABILITY.
NUMBER OF SECTORS.
POLE FACE COIL PAIRS: AVF_

Harmonic correction 3
Radgrad

[ampere turns

.parts/106; BmBKHB)JL32_
. ; SPIRAL, max 3 7 den

_ /sec;

WEIGHT: Fe SO
CONDUCTOR. Material and type.

- /sec or Circ coils |Q
tons; Coils 8. tons

STORED ENERGY
COOLING SYSTEM water
POWER: Main coils

Trimming coils
YOKE/POLE AREA

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A

100
40

30

MJ

max. kW
max. kW

%

deg

o2 /A2 MeV
(Focusing limit) E/A = _q/A MeV

ACCELERATION SYSTEM

DEES, number 1 .angle. 180
BEAM APERTURE 2 - 8 cm; DC BIAS
TUNED by. coarse MS fine V C . a u t o
RF.
OrbF

.deg
kV

_mHz, stable ±_ /106

. to 2 3 mHz; GAIN, max
HARMONICS, RF/Orb F, used ._
DEE-Gnd, max PiO kV. min gap
STABILITY, (pk-pk hoise)/(pk RF volt)
RF PHASE stable to ± -
RF POWER input, max 1 f)f)
RF PROTECT circuit, speed.

Type Capaci t i v e pickup

100 kV/turn

m-1*

kW

. Msec

FREQUENCY MODULATION, rate.

MODULATOR. t ype_

BEAM PULSE, w i d t h .

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

OPERATING PRESSURE.

PUMPDOWN T I M E _ < 2
_/uTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Livingston type

Nucl. Inst . and Meth. 6iB_ (1969), p . 135 — " — ••
Nucl. Inst . and Meth. 94 (1971) p . 391 EXTRACTION SYSTEM

MS - Movable short
VC - V a r i a b l e capacitor

DC-electrostatic def. + 2 compensating
CONTROL SYSTEM iron channels

typing limit



ENTRY NO. 25 Ccont.)

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

a

Goal

(MeV)

10-32
3-30
5-16

TS-44

> 100

50
100

Ipart/s)

Achieved
(MeV)

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width 30 RF dea 10 MAof 15 MeV
Phase Exc, max 5 RF deg 5 nA of 15 MeV
Extract Eff ...75- % 10 )iA of 24 MeV

Res, AE/E 0 . 3 % 5 uA of 15 MeV

Emittance

(mm-mrad)
16

j 20 radial f '
.axial 1

OPERATING PROGRAMS, time dist

Basic Nuclear physics 95

Solid State Physics _ _ i _
Bio-Medical Applications
Isotope Production

Development

MeV_

_%

.%
_%

% •

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

1) Beam pulsing system under construction

2) Beam transport system sec: Nucl. Inst. § Meth. 99, 557 (1972)

typing limit



ENTRY NO. 27

NAME OF MACHINE Heidelberg Compact Cyclotron DATE July 1978
INSTITUTION German Cancer Research Center-Inst.for Nuclear Medicine
ADDRESS Heidelberg-West Germany

IN CHARGE Prof .Dr.W.J. Lorenz/
Dr. G. Wolber

HISTORY AND STATUS

DESIGN, date 1967 MODEL tests 1 9 6 8 - 6 9
ENG. DESIGN, data ;
CONSTRUCTION, date Oct . 1971-May 1972
FIRST BEAM date (or float) J u n e 1 4 t h . 1972+)
MAJOR ALTERATIONS

OPERATION. M i * * - 3 5 hr/wk; On Target 20 hr/wk
TIME DIST.. in house 8 0 %. outside 20 %
USERS' SCHEDULING CYCLE 1 g weeks
COST, ACCELERATOR 1 , 5 x 1 0 EM
COST, FACILITY, total 1 0 ' EM
FUNDED BY Volkswagenwerk Foundation

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1_
TECHNICIANS 6

ENGINEERS.
CRAFTS

1

GRAD STUDENTS involved during year 1_
OPERATED BY Res staff or 2_
BUDGET, op & dev
FUNDED BY Federal Government 90%

Government of State 10%
RESEARCH STAFF, not included above

USERS, in house outside 3

GRAD STUDENTS involved during year 2
RES. BUDGET, in house

.Operators

FUNDED BY Federal Government > 90%

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 16 X 18
movable

TARGET STATIONS 6 i
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES

rooms

REPORTED by Dr. G. Wolber

DMAGNET

POLE FACE diameter 1 0 9 cm; R extraction
GAP, min 5 , 4 cm: Field 2 0

_kG

49

max. 17,5 cm; Field 8_
AVERAGE FIELD at R ext.
CURRENT STABILITY^ 5 0 parts/106: B
NUMBER OF SECTORS 4
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad —

; SPIRAL, max
4

I ampere turns

. /sec;

WEIGHT: Fe 24
/secor Circ coils,
tons: Coils ^ tons

CONDUCTOR, Material and type_
STORED ENERGY,
COOLING SYSTEM
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

Cu pipes
MJ

40
0,8

max, kW
max, kW

102
SECTOR ANGLE (Sep Sec). 45

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A :

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM D
DEES, number _ahgle_ 43
BEAM APERTURE 2 , 3 cm; DC BIAS -
TUNED by, coarse M a n u a l fine VC (Au to )
RF 2 8 , 6 to 43 mHz. stable t 50
Orb F 10

.deg
kV

./106

to mHz; GAIN, max 165
2/4

kV/turn

HARMONICS, RF/Orb F, used
DEE-Gnd, max 5 0 kV. min gap.
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± not
RF POWER input, max
RF PROTECT circuit, speed.

Type

5x1O.—3

6O
.deg

kW

. »isec

FREQUENCY MODULATION, rate
MODULATOR, type

/sec

BEAM PULSE, width

theranv
f o r radiat ion VACUUM SYSTEM

REFERENCES/NOTES
+)End of tests:April 30th, 1973.
Fixed schedule for experiments
since 1975

1 )Liesem,H. :Nucl.Instr.Meth.1O5,
1972, 329-332

2)WbIber,G.et a l . : 7th Int.Conf .on
Cyclotrons and their Applications
Zurich,Sw±tzerland, Aug. 19-22,

typing limit 1975

PUMPS, No., Type, Size 2 X 450 l t r s / s e c
VERTICAL TURBO PUMPS

OPERATING PRESSURE.

PUMPDOWN TIME

20
O,5

./iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Livingstone Type

EXTRACTION SYSTEM DC Electrostatic
Def elctor and Focusing Magnet Channel
CONTROL SYSTEM



ENTRY NO. 27 ( c o n t j
CHARACTERISTIC BEAMS 2 )

ENERGY

CURRENT
Internal

External

Goal

(MeV I

Achieved

(MeV)

21,5
10,6
28

BEAM PROPERTIES
Measured

Pulse Width RFdeg.

Conditions

of MeV

p , d

tie, tie

Phase Exc, max - 3 Q RF deg 4 5 n A o f i n , f i MeV _d
Extract Eff 5O=7Q_% nAo f | n f f i MeV ri
Res. AE/E Q^5_% MAof _MeV

Emittance n o t measured
(yAl

(part/s)

(mm-mrad) i " > »iA of
I radial I

2)
OPERATING PROGRAMS, time dist

_MeV_

100
16

Basic Nuclear Physics^

Solid State Physics

Secondary n
(part/s)

6x107 3 )

Bio-Medical Applications,
Isotope Production

Development

40

3) En=8,5 MeV, dose -ater-20 rad/min at FSD=120 cm and 50 yA d

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit

THE
HEIDELBERG

COMPACT CYCLOTRON
LABORATORY



ENTRY NO. 28

NAME OF MACHINE Jiilieh Isochronous Cyclotron (JULIC) DATEAug.1978
INSTITUTION Ins t i tut fvir Kernphysik der Kernforschungsanlage (KFA) Jiilich
ADDRESS D-5170 Jul ich , W. Germany

IN CHARGE C.U. Mayer-Boricke REPORTED by C.U.Mayer-Boricke, J.Reich

HISTORY AND STATUS

DESIGN, date 1963
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal)
MAJOR ALTERATIONS

MODEL tests 1963-1965

1964/1965
1966-1969
int.1968; ext.1969
none

OPERATION, 168 hr/wk; On Target

6 1 %. outsideTIME DIST., in house,
USERS' SCHEDULING CYCLE I
COST, ACCELERATOR 14x10** DM
COST, FACILITY, total
FUNDED BY

140 hr/wfc
39 %

weeks

typing limit

24xlO6 DM fcvcl.Abide.)
Kernforschungsanlage Jiilich

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS
TECHNICIANS 13

ENGINEERS.
CRAFTS

GRAD STUDENTS involved during year_
OPERATED BY Res staff or_
BUDGET, op & dev

_fi_Operators

FUNDED BY Ifprnfnrgrlinnttganiagp .Tiii i r.h

RESEARCH STAFF, not included above

USERS, in house 3 0 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

75

FUNDED BY Kernforschungsanlage Julich

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

210 (cycl.vault)
915 (exper.rooms)
11TARGET STATIONS

STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model

6
1

. rooms

QQDDQ
P D P 1 5 , PDP11

OTHER FACILITIES I n - B e a m Gamma Ray F a c i l i -
t i e s ; Bent Crystal Gamma Ray Spec-
trometer; Orange Type Beta Ray
Spectrometer; F a c i l i t i e s for I s o -
tope Production and Chemistry

REFERENCES/NOTES
H.Thimcel.Kerntechnik _T2(1968)663
W.Kuhlmann,J.Bojowald,C.Mayer-Bo-
ricke,J.Reich,Proc.Fifth Int.Cycl.
Conf..Oxford,1969,p.190
C.Mayer-BSricke,JtJL-665 KP (1970)

^Institut f. Kernphysik of KFA
Other institutes of KFA, foreign
and German universities

MAGNET

POLE FACE diameter
GAP,min 8 . 4

3 3 0 cm: R extraction
cm; Field _1

max 24 cm; Field 7 . 0 kG
AVERAGE FIELD at R ext 1 3 . 5 kG j '
CURRENT STABILITY_±
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad 12

154

l a tO . 18 X106

ampere turns

parts/10"; Bmax/(B>
..SPIRAL, max

13/sec

WEIGHT: Fe ^ 7 0 0
./sec or Circ coils
tons; Coils 1 2 tons

CONDUCTOR, Material and type C o p p e r , s q u a r e ho l low

STORED ENERGY. MJ
COOLING SYSTEM demineral ized

POWER: Main coils
Trimminq coils

YOKE/POLE AREA
SECTOR ANGLE (Sep Sec)

ION ENERGY (Bending limit) E/A =

water
50
12

100
—

180 a

max, kW
max, kW

%

deg
2 /A 2 MeV

(Focusing limit) E/A = _q/A MeV

ACCELERATION SYSTEM

DEES, number 3 _angle_ 40
BEAM APERTURE 2 . 4 cm; DC BIAS

_deg
_ k V

TUNED by, coarse p a n e l s fine r o t , l o o p s
RF 20 to 3 0 mHz. stable ± 13 /106

Orb F 6 . 3 to 10 mHz: GAIN, max 240 kV/turn
HARMONICS, RF/Orb F, used 3.
DEE-Gnd, max 45 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type

L
8-10~

60 kW

1
jgnifron

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 2 , o i l d i f f u s i o n

/sec

80 cm diameter, 30 000 1/sec
OPERATING PRESSURE 5

PUMPDOWN TIME between 2 and 4 nrs

ION SOURCES/INJECTION SYSTEM
Livingstone type

EXTRACTION SYSTEM
E l . d e f l . , screen chann..foc.chann.

CONTROL SYSTEM
conventional



ENTRY NO. 28 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle
Goal

(MeVI
Achieved
IMeV)

22.5-45

(part/s)

45-90
67-185
90-180

(MA)
>100
>100
> 30

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width 1 5 / 7 RF deJOO/10 M A of 6 0 MeV d_

Phase Exc, max RF deg JJA of MeV

Extract Eff 50/75 % 10/4 ^A of

Res.AE/E 0.3/0.15 % 10/4 u A p f

Emittance

6 0 MeV
6 0 MeV

(mnvmrad) To I MeV

OPERATING PROGRAMS, time dist ( 1 9 7 7 )

Basic Nuclear Physics 79 .5
Solid State Physics M a t e r . S c i e n c e 3 .5
Bio-Medical Applications
Isotope Production 9.0

Development of Accelerator 3.8
of Experiments 2.9

Miscellaneous 1.3

second number refers to inserted axial phase slits

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

^ & = BEAM PLUG
OUADRUHXE

J = c u » R A n w OJP
= § = K/* SLIT

<1) 5PEDR00RAPH -BC KARL"

' @ MAGNET SPECTRWETER
: (T) BENT CRYSTAL SPECTRUM

' © ORANGE BETA SPECTRW

IRRIOIATCN TARGET

OPERATION SUMMARY 1977:

Beam Time for Exper. 6313h 85.0 %
Scheduled Mainten. 254h 3.4 %
System Fa i lu re s 858h 11.6 %
Scheduled Oper. Time 7425h 100.0 %

1)
OTHER FEATURES

Emittance Measuring Device

Double Monochromator^
Momentum resolution p/Ap(FWHM)>
20000, transmission ̂ 2 %

Beam Pulsing^)
Microscopic: 1 out of 3 beam pulses
Macroscopic: Beam-fall-off time

Mysec

Axial Phase ^)

JULIC 1978 — •

, 7°RF, t ransmission 10 %

12 Beam Phase Probes
Detection on f i r s t harmonic with
fixed intermediate frequency

REFERENCES:

1) J.Bojowald,H.Borsch,W.Kuhlmann,J.Reich,A.Retz, AIP Conference
Proceedings No.9(1972),p.399

2) J.Reich,C.Mayer-Boricke.S.Martin,K.L.Brown,F.E.Johnson
AIP Conference Proceedings No.9(1972),p.401

3) R.Brings,G.Liirken,P.Wucherer,Annual Report 1975,KFA-IKP 10/76,p.248
4) J.Reich,R.Brings.J.Linz,P.Wucherer, these proceedings

typing limit



ENTRY NO. 29
NAME OF MACHINE J u e l i c h
INSTITUTION _
ADDRESS

Compact Cyclotron (CV 28)
Kernforschungsanlage Juelich - IFF

DATE J u l y 78

Postfach 1913. D-517O Juel ich Germany

IN CHARGE J . L. Heromerich REPORTED by J . L. Hemmerich

HISTORY AND STATUS

DESIGN, date 1 9 6 9
ENG. DESIGN, date

MODEL tests

1 97O
1973

CONSTRUCTION, date 1 9 7 3 - 1 9 7 5
FIRST BEAM date (or goal)
MAJOR ALTERATIONS

Of?*"

OPERATION, 8 0 hr/wvk; On Target 7 2

TIME DIST., in house_4O_
USERS1 SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY

.%, outside.
5

6O
hr/wk

%
weeks

1 Mio.

2 Mio.
Gsrman

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS
TECHNICIANS _ 4

.ENGINEERS.
CRAFTS

GRAD STUDENTS involved during year_
OPERATED BY - Res staff or_ .Operators
BUDGET, op & dm $ 100.000 per year
FUNDED BY German Government-

RESEARCH STAFF, not included above

USERS, in house 6 outside_
GRAD STUDENTS involved during year
RES. BUDGET, in house

20

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed ^ ?
movable

TARGET STATIONS 8 in
STATIONS served at same time, max
MAG SPECTROGRAPH. type

no

4
1

none

m 2

m 2

rooms

MAGNET

POLE FACE diameter 9 6 cm; R extraction
GAP. m i n _ _ 5 _ _ _ c m ; Field kG

1 0 cm; Field kG

42

max _
10 [

_X10 D

AVERAGE FIELD at R ext_
CURRENT STABILITY 5

18.5 I ampere turns

NUMBER OF SECTORS 3
.parts/10D;Bmax/(B>

: SPIRAL, max 6 0
POLE FACE COIL PAIRS: AVF none

Harmonic correction 2 C O J l s / s e c t O r
Rad grad ~ /sec or Circ coils 4

WEIGHT: Pe t o t a l 2 3 tons: Coils
CONDUCTOR, Material and type C u - f o i l

STORED ENERGY

_deg
./sec;

tons

MJ

COOLINGSYSTEM De i t i jnera l ized water
POWER: Main coils 6 0 max, kW

Trimming coils 5 0 max. kW
YOKE/POLE AREA __%

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 2 8

(Focusing limit) E/A =

ACCELERATION SYSTEM

deg
_q 2 /A 2 MeV

q/A MeV

DEES, number_ .angle. 9 0
BEAM APERTURE 2 . 5 cm: DC BIAS . 5 - 2

.deg
_kV

TUNED by. coarsShO-rt, plangine V a r . c a p .
RF 6 to 26 mHz.stable± 1 /106

OrbF 6 to 2 6 mHz: GAIN, max
HARMONICS, RF/Orb F, used f r m H a n u a n t - a 1

3O

kV/turn

DEE-Gnd, max. _kV, min gap_ 1 9 7
STABILITY, (pk-pk noise)/(pk RF volt),
RF PHASE stable to ±

i n '

RF POWER input, m a x _ 7 5 _
_deg

kW

RF PROTECT circuit, speed _J
Type

. Msec
fiiho

PDP 11-40 M979)COMPUTER, model

OTHER FACILITIES Pneumatic transfer
for internal and 1
target

FREQUENCY MODULATION, rate.
MODULATOR, type_
BEAM PULSE, w i d t h _ _

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

1 Diff. p. 12"

REFERENCES/NOTES

J . Hemmerich, R. Holzle,
W. Kogler,

Kerntechnik JJJ (1977) p.67toX>

OPERATING PRESSURE 5 0

PUMPDOWN TIME 1 /?

_ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

thermionic mode
EXTRACTION SYSTEM

d c electrostatic + mag.
CONTROL SYSTEM

typing limit



ENTRY NO. 29 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

P

n

Goal
(MeVI

2-24
3-14
5-36

IfiA)
500
500
100
70
100

(part/s)
12

Achieved
(MeV)

2-24

(part/s)

BEAM PROPERTIES
Measured

Pulse Width

Phase Exc, max

Extract Eff

Res, AE/E

Emittance

(mm-mrad) \
15
15

RFdeg.
RFdeg.

axial
radial

Conditions

uA of
fiAof
uA of
uAof

MeV

MeV

MeV

MeV

of 24 MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_
Solid State Physics 4O
Bio-Medical Applications
Isotope Production

Development

2O
4n

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

Originally designed for manual control, all cyclotron and

peripheral power supplies are presently redesigned (partly

in cooperation with The Cyclotron Corp.) for computer con-

trol. System will be installed starting end of 78 parallel

to normal cyclotron operation and should be operational

(preset and monitor operating parameters, correct longterm

drifts etc.) by the end of 1979.

typing limit



EHTRY NO. 30 S

NAME OF MACHINE Karlsruhe Isochronous CycJrO*tron
iNSTITUTION Kernforschungszentrum, Zykl-titronlaboratorium
ADDRESS D-75OO Karlsruhe, PostfactK/3640, Germany

DATE 1.8.1978

IN CHARGE H. Schweickert REPORTED by H. Schweickert

HISTORY AND STATUS

DESIGN, date 1958
ENG. DESIGN, date

MODEL tests 1 958-60

CONSTRUCTION, date 1960-1962
FIRST BEAM date (or goal) i n t . 1962 , e x t . 1 964
MAJOR ALTERATIONS a x i a l i n j e c t i o n 1971

OPERATION, 168 hr/wk; On Target
X %, outside

USERS' SCHEDULING CYCLE 1

M35

TIME DIST., in houss X

hr/vuk

%

weeks

COST, ACCELERATOR 4 . 6 X \0b DM
COST. FACILITY, total 20 X IQb DM/tO d a t e

FUNDED BY Federal Government & Sta te of

Baden-Wiirttemberg

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

10

ENGINEERS.

CRAFTS 20

2 X \O°Tf:i
J 0 Operators

SCIENTISTS _
TECHNICIANS
GRAD STUDENTS involved during year_
OPERATED BY ^__Res staff or_
BUDGET, op & dev
FUNDED BY Federal Government & State of

Baden-Wiirttemberg
RESEARCH STAFF, not included above

USERS, in house 4 0 * outside 90

GRAD STUDENTS involved during year_

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA,fixed

movable

TARGET STATIONS ft i

STATIONS served at same time, max.

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

rooms

3-NOVA 2

MAGNET

POLE FACE diameter 225 cm; R extraction
GAP, min 8 cm; Field 1 9 . 5 kG

max 16 cm; Field 1 9 . 5 kG
AVERAGE FIELDatR ext 1 4 . 7 kG

105

CURRENT STABILITY
NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF.

Harmonic correction
5

.parts/106; B m a x

_ ; SPIRAL, max

Radgrad_

WEIGHT: Fe.

CONDUCTOR, Material and type.

280

,/sec or Circ coils

tons; Coils ftr5

Cn

STORED ENERGY

COOLING SYSTEM water
POWER: Main coils 32

Trimmina coils 1
YOKE/POLE AREA 100

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A =.

-

104

MJ

max. kW
max. kW

%

deg

a2/A2 MeV
(Focusing limit) E/A = q/A MeV

ACCELERATION SYSTEM

DEES, number 3
BEAM APERTURE_
TUNED bv, coarse

to 3 3
to

_angle_ 60
3.5 cm: DC BIAS 0

RF -

cleg

kV

fine rotating loop
_mHz, stable ± 5 /106

OrbF - 11 rr;Hz; GAIN, max 240
3 o n l y

kV/turn
HARMONICS. RF/Orb F, used
DEE-Gnd, max 4 0 kV. min gap 1
STABILITY, (pk-pk noisa)/(pk RF volt) O.QO1
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed.

Type

DU

—r
Ignitron

_kW

. usec

FREQUENCY MODULATION, rate
MODULATOR, type

/sec

BEAM PULSE, width

Time-of-Flight Spectrometer (190 m) VACUUM SYSTEM
Isotope production

Beam pulsing systems

REFERENCES/NOTES
Proc. Int. Conf. SF Cyclotrons

CERN 63-19, p. 24

Nucl. Inst. Meth. JJ3, 55 (1961)

KFK 754 (1968)

sec + 12000 1/sec)

OPERATING PRESSURE

PUMPDOWN TIME 1/2
_jiTorr,

hrs

x In house refers to users from KFK

ION SOURCES/INJECTION SYSTEM

Internal Penning. External: Penning.

Lambshift,Axial Injection (10 keV)

EXTRACTION SYSTEM

Two electrostatic deflectors+magn.iron channel

CONTROL SYSTEM

Two NOVA-2 computers plus conventional

typing limit



ENTRY NO. 30 ( c o n t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

_p_
d
a

pol

,a

. d .

Goal
(MeV)

Achieved

(MeV)

IMA)

(part/s)

26(52)
52
104
1 56

50 M A I

>1000
100
>10
0.1
0.1

(part/s)

BEAM PROPERTIES
Measured

10
Conditions

RF degPulse Width
Phase Exc. max ^ 0 RF deg

Extract Eff > 7 ° %

Res. AE/E

Emi nance

MeV

(mm-mradl
' &. axial I

6_radialJ-
5 ^A of

"52

52

52

MeV

MftV

MeV

d

d

d

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications
Isotope Production

Ppwalnnmnnt

42
24

1
3
5

Neutron Physics 10
Engineering 15

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

The Karlsruhe Cyclotron was originally designed for internal isotope pro-
duction for radiochemistry. After the implementation of the extraction
system im 1964 the machine was used by more than 90 % of all operation for
basic nuclear physics with light ions (protons, deuterons, alphas). More
recently, experimental program has shifted to applicatid oriented research
projects (wear studies of machine parts'', radiation damagel), routine pro-
duciton of iodine-1232), etc.)with about 50 % of all operation.At present
a large amount of the basic nuclear physics experimental program is per-
formed using the polarized deuteron- and the 6Li3+-beams injected by the
axial injection system-*).The actual beam currents available in the scatte-
ring chamber for both particles are in the range of 50-100 enA.
In 1978 it was decided to build up a MAFIOS-ion source at the axial injec-
tion system.With this type of ion source completely stripped "light heavy
ions" can be produced. Examples of beams to be available in late 1981:12C,
l 4 ! 6 2 O with a fixed energy of 26 MeV/A.

Neutron time-of-facility; 190 m flight path, neutron pulse length <1 nsec;
neutron flux at detector position >103 n/cm2 sec
Rev. Sci. Instr. 39 (1968) 1279; KFK 2298 (1976)

Beam analyzing magnet: double focussing (n=0.5),, deflection radius 130
cm, deflection angle 150°; resolution at 1 mm slits 5 x 10"1*.

Computer aided operation:
W.R. Kappel, W. Kneis, J. Mollenbeck, H. Schweickert,these Proceedings.

1) Applications of cyclotrons in technical and analytical studies:
A. Gerve, G. Schatz; Proc. 7th Int. Conf. on Cyclotrons and their
Applications (Birkhauser, Basel, 1975) p. 496-502.

2) Routine production of iodine-123:
K'.H. Assmus, K. Jager, R. Schiitz, F. Schulz.H.Schweickert,these Proc.

3) Axial injection system:
G. Haushahn, J. Mollenbeck, G. Schatz,F.Schulz, H. Schweickert;
Proc. 7th Int. Conf. on Cyclotrons and their Applications (Birkhauser
Basel, 1975). p. 376-380.

typing limit



ENTRY NO. 31
NAME OF MACHINE

INSTITUTION

ADDRESS

Jonpaei;. . /yc lo t ron i.i.minii DATE ,"./-!
h y s i k •L-pp.hni na i Tinj v -:-p.--;i t y ', . IJI I I ILLI

i J
y

U 804G C-archin^ James L ranrskr-.tr.

IN CHARGE H. H o r i n a y . a REPORTED by_ .uenges

HISTORY AND STATUS

DESIGN, date -\Ufir, MODEL tests

ENG. (DESIGN, date I'-iJC;

CONSTRUCTION.date 1 9 7 ?

FIRST BEAM date (or goal).

MAJOR ALTERATIONS Tritium ion
source system

OPERATION. 1 0 0

TIME DIST.. in house.

_ hr/wk; On Target

8 0 %. outside.
80 hr/wk

20 %
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY

weeks

'.Bavarian Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS j _
TECHNICIANS, 2_

.ENGINEERS.

CRAFTS
_L

GRAD STUDENTS involved during year_

OPERATED BY : _ R e s staff or.
BUDGET, op & dev

FUNDED BY Hn

..Operators

RESEARCH STAFF, not included above

USERS, in house ^ outside

GRAD STUDENTS involved during year

RES. BUDGET, in house 1 f > 0 . 0 0 0 :)h
FUNDED BY B n v a T i . a n G o v e r n m e n t

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

100

TARGET STATIONS 1 i

STATIONS served at same time, max.

MAG SPECTROGRAPH, type.

COMPUTER, model

OTHER FACILITIES Rotating in ternal
target fr>T bfiarn intensi t i e
up tn 1inA fn r PPMPV

REFERENCES/NOTES

typing limit

MAGNET

POLE FACE diameter 1 O Q cm; R extraction

GAP,min [j, l\. cm: Fiald ~]Q k G l
max *1 7 _ c; cm: Field 8 kG J. 8 t~

I ampere turns

J
AVERAGE FIELD at R ext

CURRENT STABILITY.. r-

NUMBER OF SECTORS 4

X10"

POLE FACE COIL PAIRS: AVF.

Harmonic correction 4

Rad orad

WEIGHT: Fe 25

CONDUCTOR, Material and type.

STORED ENERGY

COOLING SYSTEM.

POWER: Main coils

Trimming coils.

YOKE/POLE AREA

parts/106; BmaH/<B> 1 . ^ 5

_ ; SPIRAL, max — deq

J /sec;

sector
./sec or Circ coils

tons; Coils 5 _tons

Popper

Demineralized

2

MJ

water
max, kW

max, kW

100
SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =.

(Focusing limit) E/A =
25-
22

_deg

_q2/A2MeV

.q/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle.

BEAM APERTURE 2 . ? cm; DC BIAS
TUNED by, coarseShort s t . f ine i 0

RF 2 8 to 4 2 - S mHz. stable ±
OrbF 7 t o 2 1 .>Hz : GAIN, max
HARMONICS, RF/Orb F, used ? 1

DEE-Gnd, max 5 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ±

RF POWER input, max
RF PROTECT circuit, speed

Type

_deg

_kV

rim- cap.
0

/106

kV/turn

O.OOO7
deg

kW

Msec

40

FREQUENCY MODULATION, rate

MODULATOR, t v p e _ _
o /sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 2 d i f f u s i o n n i l
•pumps o r 1 ion .gat-haT' p . P

OPERATI NG PR ESSUR E

PUMPDOWN TIME 10
_juTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal Livingstone type

EXTRACTION SYSTEM

•ijlectrost. deflector + mag.eh.
CONTROL SYSTEM

Conventional system



ENTRY NO. 31 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal P . -.1

External

Goal

(MeV)

IMA)

1t;CG

(pcrt/s)

Secondary

(part/s)

BEAM PROPERTIES

Measured

Pulse Width

Phase Exc, max

Extract Eff

Res, AE/E

Emi nance

.RFdeg.

.RFdeg.

(mm-mrad)
axial I

radial J

Conditions

MeV

MeV

_nAof MeV

.MAof .

/iA of_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications_

Isotope Production

Development

_Q5_

.MeV

MeV

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

'tie Ai.Ci isochronous compact cyclotron is an energy fixed
machine for li.jUt particles with rataor hi;jii beam intensi-
ties. It is used nearly exclusively for isotope production.
•he nain curpuse is the production of strong 57'Jo - sources
• o.- . oiibauer experiments aiid bae production of various shox-t-
livo'.l i otopes uGefull in oiolo,;ical research 'oj raea.ns of Uhe
U'̂ -J ti'ltiu:.! beam.

typing limit



ENTRY NO. 32

NAME OF MACHINE \ fa r iah l f i Energy Cyclotron
INSTITUTION. TVha"Kha Atomic Research Centre
ADDRESS

DATE

I-AF Bidhan Nagar, Calcutta 700064, India,

IN CHARGE C. Ambasarikaran REPORTED by A.S. Divatia and

HISTORY AND STATUS

DESIGN, date 1 9 6 7 MODEL tests

Santimay Chatter]ee
MAGNET

POLE FACE diameter 2 2 4 cm: R extraction 9 9
ENG. DESIGN, date 1 9 6 Q - 6 9 GAP. min 1 9

.cm; R extraction
cm; Field 2 1 kG'

CONSTRUCTION, date 1 9 6 9 - 7 7 max. 3 0 X10°

FIRST BEAM date (or g o a H j u n

MAJOR ALTERATIONS _
-'77(Int);Jul'78

( )

AVERAGE FIELD at Rext
CURRENT STABILITY_+
NUMBER OF SECTORS ~~

cm; Field 1 4 . 1 kG
J J Z j J L k G j a m p e r e turns

OPERATION. - hr/wk; On Target_

TIME DIST., in house =_ _%. outside_=_

hr/wk

%
USERS' SCHEDULING CYCLE - .
COST. ACCELERATOR $ 3 . 0 3 X 1 0

_ weeks

J O !COST. FACILITY, total $ 1 0 ̂ ^ 7
FUNDED BY Deot. of Atomic Energy

POLE FACE COIL PAIRS: AVF
Harmonic correction 5
Rad grad —

WEIGHT: Fe 275
CONDUCTOR, Material and type.

_parts/10B; Bmax/<
; SPIRAL, max g g deq

— /sec;

./sec or Circ coils 1 7
tons; Coils 1 0

Cu
tons

ACCELERATOR STAFF, OPERATION end DEVELOPMENT

SCIENTISTS 1 1
TECHNICIANS 5 8

ENGINEERS.
CRAFTS

37

122

— Operators
GRAD STUDENTS ir.voluad during year_
OPERATED BY - . Res staff or
BUDGET, op & dev $ 1.05 X 1 0 ^ ( 1 9 7 8 - 7 9 )
FUNDED BY n ~

STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils
YOKE/POLE AREA

—

LCW
5 25
460
100

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 140

MJ

max. kW
max. kW

%

deg

q2 /A2 MeV

of At-Omi*"* Enprcry

(Focusing limit) E/A=_

ACCELERATION SYSTEM

70 q/A MeV

RESEARCH STAFF, not included above

USERS, in house 1 7 outside *~
GRAD STUDENTS involved during year —
RES. BUDGET, in house $ 0 . 7 0 X 10 G ( 1 9 7 8 ^ 9 )

DEES, number. .angle _ 1 8 0
cm; DC BIAS -

fine
_mHz, stable ±.

FUNDED BY Diap-h. n f Enorgy

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2 2 6
movable

TARGET STATIONS Q in
STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model

BEAM APERTURE
TUNED by, coarse
RF 5 .5 to 16 . 5
Orb F - to ^_ mHz; GAIN, max
HARMONICS, RF/Orb F. used ;
DEE-Gnd, max 7 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ± -
RF POWER input, max
RF PROTECT circuit, speed.

-deg
kV

vc
1 no6

< 140 kV/turn

6.19

400 (DC)
_deg

kW

. Msec
Type ignit-.ron crowbar

QSD

OTHER FACILITIES T a r g e t . D e t e c t o r ,
Electronics, Radio-chemistry,

REFERENCES/NOTES

1. C. Ambasankaran and D.Y.
Phadke, Proc.Particle Accl.
Conf., San Fransisco: IEEE
Trans. Nucl. Sc., NS-20,
No.3(June 1973) p.236.

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size TWO 8 9 Cm. d i a

and one 30 era dia

/sec

OPERATING PRESSURE

PUMPDOWN TIME

1Q MTorr,

hrs

ION SOURCES/INJECTION SYSTEM
PIG

EXTRACTION SYSTEM

DC Electrostatic Deflector
CONTROL SYSTEM

Manual
typing limit



ENTRY NO. 32
CHARACTERISTIC

ENERGY

CURRENT

Internal

External

Secondary

(cont.)
BEAMS

Particle

d

a

a

Goal

(MeV)

6-60
12-65
-25-130

(MA)

1000

100

(part/s)

Achieved

(MeVI

50

(*iA)

Nominal

(part/s)

BEAM PROPERTIES

Measured

Pulse Width RFdeq

Phase Exc, max RF deg

Extract Eff %

Res. <1E/E %

Emi nance

i f a x i a l 1
(mm-mradM \

1 radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

Develnpmnnt

Conditions

MA of MeV

MA of

MAof

MAO!

uAof

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Fabrication of a l l components of the Variable Energy
Cyclotron was completed and internal beam obtained on June
16, 1977. Studies on beam diagnostics were conducted t i l l
August, 1977. The deflector was assembled, tested, insta-
l led and commissioned. External beam was obtained on July
8, 1978.

One switching magnet and two quadrupole magnets have been
installed. 160° analysing magnet i s under construction.
915 rap diameter scattering chamber is ready. Unichannel-15
computer for on-line data acquisition has been commissioned
and is under operation. One IRIS-80 computer system is
also planned to be installed within the next year. Other
fac i l i t ies for research like target, detector and electro-
nics have been started. Fabrication of magnetic spectro-
meter has started. The Variable Energy Cyclotron will
operate as a national fac i l i ty available to a l l scientists
a l l over India.

REFEREwCES/NOTES (Contd...)

2. C. Ambasankaran, et a l . , Proc. 7th Int.Conf. on Cyclo-
trons and their Applications (Birkhauser, Easel, 1975),
p.84-87.

3. A.S. Divatia, Proc. VTI Int.Conf. on Few Body Problems
in Nucl. and Part.Phys, Delhi,1976(North-Holland)p.1-13.

4. VEC Staff (Presented by A.S- Divatia): In t . Conf. on
Nucl. Phys. a t Cyclotron Energies, Calcutta 197 7
Proc. to be published.

typing limit



ENTRY NO. 35

NAME OF MACHINE Ghn.iyi iftarh Variable 2n<rr.' Q?, c l o t r m DATE 8/31/78
iNSTITUTION Phys ics "D?'--'rt-p-r?ritt Panjnb Univers i ty , Ohm, rii .'T.-rrV. „
ADDRESS Phyracn Deportment, Fan;? no' Uyiiv°rnj,-t:y(Ghpnriir!:^y>'-1fi0014(In<Ua)

IN CHARGE P r o f . REPORTED by D r . I . ' T . q o v i l / D r . T . S .

HISTORY AND STATUS

DESIGN, date 1 9 5 ? MODEL testj

ENG. DESIGN, date 1 9 5 5
CONSTRUCTION, date 1 9 6 5 ~ ? 0
FIRST BEAM date (or goal)

MAJOR ALTERATIONS
1971

MAGNET

POLE FACE diameter 6 6 cm; R extraction

GAP. min 1 6 cm; Field 1 A kG~|

max 1 6 cm; Field 1 4 kG *-3t

AVERAGE FIELD at R ext AJ> kG

_%, outside

2
100.000

hr/wk

%

_ weeks

OPERATION, 4 0 hr/wk; On Target 2 0
TIME DIST., in house

USERS' SCHEDULING CYCLF.

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY UGCf :iew ̂ D e l h i - I n d i a find

CURRENT STABILITY
NUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF.

Harmonic correction

Radgrad

28

X10D

; / •
ampere turns

parts/106; Bm8x/<B>_
.SPIRAL, max.

__ /sec;

WEIGHT: Fe PO

./sec or Circ coi ls,
tons; Coils tons

200.000 CONDUCTOR, Material and type.

STORED ENERGY
Coryrgr

MJ

Pantiab Univei• sity,Chandir:a*B°LiNGSYSTEM Qhillinrr P l a n t .
ACCELERATOR STAFF. OPERATION and DEVELOPMENT POWER. Main coils 4 0

SCIENTISTS

TECHNICIANS A

ENGINEERS.

CRAFTS

Trimming coils.

YOKE/POLE AREA

max, kW

max, kW

GRAD STUDENTS involved during year_
OPERATED BY Res staff or_

SECTOR ANGLE (Sep Sec)_

BUDGET, op & d
FUNDED BY

».000 annum
.Operators

ION ENERGY (Bending limit) E/A = _

(Focusing limit) E/A=_

deg
_q2 /A2 MeV

q/A MeV

riev: Oelhi and Paniah

RESEARCH STAFF, not included above

USERS, in house 6 outside_

GRAD STUDENTS involved during year

RES. BUDGET, in house £ 1 5 , 0 0 0
FUNDED BY U" - f l , , > • • *7y>1 {yj g

ACCELERATION SYSTEM

vidi.">?2-'.i-India C

8

3EES, number.

BEAM APERTURE

TUNED by, coarse

RF 1 0 to PO
Orb F to

180.angle.

.cm; DC BIAS,

fine

.deg

kV

mHz, stable ±
mHz; GAIN, max

10 _/io6

kV/turn

Unive
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 230
movable A nr)

j HARMONICS, RF/Orb F, used

i-ty, Chandir-arh-IndiaDEE-Gnd.max kv,
STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ±

TARGET STATIONS _ _ P i

STATIONS served at same time, max.
MAG SPECTROGRAPH. t y p e _

COMPUTER, model
OTHER FACILITIES

RF POWER input, max 2 5

RF PROTECT circuit, speed

Type -

_deg

kW

. Msec

FREQUENCY MODULATION, rate

MODULATOR, type

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS,No.,Type,size 4

/sec

1 "Diff.Pnmp
Diffusion purrpn(15.3 o:r.)

P3 cm, P K

REFERENCES/NOTES

* This is

OPERATING PRESSURE

PUMPDOWN TIME 1 2

? . f n " " 5 TtlTTI Of

ono of the ear l ie r
cyclotron buil t around 19 53- 9QN SOURCES/INJECTION SYSTEM
54 at Univ.of Rochester, Hooded Arc Type
Rochester,U.S.A.This has been
shifted to,modified and
re ins ta l l ed at Chandigarh
1971. ^ef.Sector focuosed
Cyclotron 0-reference 1959,

TTcTorr.

hrs

EXTRACTION SYSTEM

in 51ftnt.-ro;=itntic? T),gf 1
CONTROL SYSTEM

-nnnnnai
typing limit



ENTRY NO. 33 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

Secondary

Particle

""-,+-!•

External X"i'?Z*%l

(part/s)

Achieved

(MeV)

«=;-'">

(part/s)

BEAM PROPERTIES

Measured

Pulse Width

Phase Exc, max

Extract Eff

Res. AE/E

Emittance

(mm-mrad)j '

_RFdeg_

RF deg.

0,

.axial 1

_radial J "

Conditions

_MAof .

_MA of

.MeV

_MeV

MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics A Q

Solid State Physics 20

Bio-Medical Applications 5

Isotope Production •] Q

Development 23-

Fr • t -m

1 MeV_

_%

.%
_%

_%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

LAY OUT PLAN
ENTRANCE

tvoing l imit



ENTRY NO. 34

NAME OF MACHINE
INSTITUTION
ADDRESS

AVF CYCLOTRON - MILAN DATESupt. 78
UNIVERSITY OF MILAN - PHYSICS DEPARTMENT
VIA CELORIA, 16

IN CHARGE F. Resmini REPORTED byM. Castiglioni & F. Resmini

HISTORY AND STATUS

DESIGN, date 1961 MODEL tests 1961-62
ENG. DESIGN, date 1 9 6 1 - 6 2
CONSTRUCTION, date 1 9 6 1 - 6 2
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

i n t . 1965/ext. 1965
new dee 1967

OPERATION, 120
TIME DIST.. in house_
USERS1 SCHEDULING CYCLE 2_

hr/wk; On Target 100
50 %. outside_50

hr/wk

$7.ioT
weeks

COST, ACCELERATOR _
COST. FACILITY, total ^
FUNDED BY Ministry of Education -

$1x10°

1st. Nazionale di Fisica Nucl.
ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 3 ENGINEERS,
TECHNICIANS 5 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY : Res staff or ^

$10 D
..Operators

BUDGET, op & dev
FUNDED BY Ministry of Education and

Istitu"*"o Nazionale de Fisica Nucl.
RESEARCH STAFF, not included above

USERS, in house outside

TARGET STATIONS 7 in rooms
STATIONS served at st.ne time, max
MAG SPECTROGRAPH, type
COMPUTER, model LABEN 70 - PDP 11/45
OTHER FACILITIES

Isotope protincM on—nnp
vault

Biological—1 shared beam line

REFERENCES/NOTES

1) Nucl. Instr . and Meth. 18.19

MAGNET

POLE FACE diameter
GAP. min 11

1 6 6 cm; R extraction 72
cm; Field _ J

max .31 cm; Field J
AVERAGE FIELD at Rext 1 3 . 9
CURRENT STABILITY.
NUMBER OF SECTORS.
POLE FACE COIL PAIRS:

Harmonic correction
Rad orad m m p

GRAD STUDENTS involved during year °
RES. BUDGET, in house 2 . 0 X 1 0 5

FUNDED BY Is t i tu to Nazionale de Fisica
Nucl. and Cons Naz. Ricerche

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m 2

movable 600° m2

AVF

.parts/106; Bma;

; SPIRAL, max

WEIGHT: Fe 1 R1
CONDUCTOR, Material and type
STORED ENERGY
COOLING SYSTEM w a t e r
POWER: Main coils 80

Trimming coils
YOKE/POLE AREA 127

_/sec or Circ coils 8-
_tons; Coils. _tons

MJ

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

max, kW
max, kW

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number
BEAM APERTURE
TUNED by, coarse_

15 to
19 to

_angle. 170

MP
cm; DC BIAS (

a u t o fine VC

_deg

kV

auto
RF 22 mHz, stable t 1
OrbF 19 to 2 1 mHz: GAIN, max
HARMONICS, RF/Orb F, used f i r s t
DEE-Gnd, max 6 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± 12

100
/10D

kV/turn

003

RF POWER input, max 30
RF PROTECT circuit, speed 5

Tvpe rectif ier cut off

_kVV
.Msec

FREQUENCY MODULATION, rate
MODULATOR, t y p e _
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 3 - 10.000 l i t e r / s e c

/sec

diffusion pumps
OPERATING PRESSURE j x 10- 6

12

Torr,

hrs

2) IEEE T rans . N u c l . S c i . NS-13 (1966I9NSOURCES/'NJECTIONSYSTEM
H internal ion source

These are really undergraduates; no

graduates (U.S. - like) are provided EXTRACTION SYSTEM ~
in Italy's university system. stripping foil for H~

CONTROL SYSTEM

typing limit



ENTRY NO. 34 (cont.)
CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

H-
p

H~
p

p

_

Goal
(MeV)

18-45
40-45

(fiA)
40-30
100

40-30
60

(part/s)

Achieved
(MeV)

18-45
45

<MAj

20-15
100

20-15
oo

(part/s)

BEAM PROPERTIES
Measured

Pulse Width 7 ' 2 5 R F d e q
Phase Exc, max ' " RF deg
Extract Eff 100 %

Res. AE/E 8 %

Emittance
, 4 0 ax .a | ,

(min-rnracl) < 3 S 1

Conditions

10 MAofl8-45vleV
10~bMAof 30 MeV

1 «Aofl8-45vleV
1 MA of 30 MeV

1 MAof 3 0 MeV
1 r^dis! I

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

Bio-Medical Applications
Isotope Production

pm/elripmpnt .

70
5

20

machine development Fi

H~
H~
H
H

H~

%
%
%
%
%
<m
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

- Beam pulsing device (external) for on-line spectroscopy being built

(selection of 1 out of 2, 3, 4, 5 pulses allowed) - Installation

anticipated by early 1979.

- New operating console built - installed

- Accelerator research concentrated on design of a K600 superconducting

cyclotron, construction and operation of a 1:6 superconducting model

magnet, 1:1 R.F. cavity model.

typing limit



ENTRY NO. 35
NIRS Isochronous Cyclotron^NAME OF MACHINE

INSTITUTION N a t i o n a l I n s t i t u t e o f R a d i o l o g i c a l Sni
ADDRESS 4 - 9 - 1 . Anaqawa. Chiba^ JAPAN

DATE 7 / 9 1 / 7 «

IN CHARGE T.Hiramoto REPORTED by H . Ogawa

HISTORY AND STATUS

DESIGN, date MODEL tests

ENG. DESIGN, date
CONSTRUCTION, data
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

Dec. 1973

OPERATION. 44 hr/wk; On Target_ hr/wk

TIME DIST., in house
USERS' SCHEDULING CYCLE.
COST, ACCELERATOR
COST. FACILITY, total
FUNDED BY

_%, outside.
_ weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS.
TECHNICIANS 6 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY . Res"staff or
BUDGET, op & dev
FUNDED BY

..Operators

RESEARCH STAFF, not includad above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed T.-]^
movable

TARGET STATIONS 7 in
STATIONS served at same time, max
MAG SPECTROGRAPH. tVDe

A

m 2

m 2

rooms

COMPUTER, model

OTHER FACILITIES TSOtOPe prn r l i i r : t - i r>n

Nem-hron Tliora«>¥•

REFERENCES/NOTES

Commercial: CGR-MEV
Model-930

typing limit

MAGNET

POLE FACE diameter 215 cm; R extraction
GAP, min ] fi. 6

max 4 0 . 5 cm: Field _
AVERAGE FIELD at R e x t _ _ i l

XU2BX 10°

CURRENT STABILITY.:
NUMBER OF SECTORS

cm; Field | f i . d kG 1
kG

I ampere turns
11-

.parts/10°; Bmax/<B>.
; SPIRAL, max.

POLE FACE COIL PAIRS: AVF
Harmonic correction 2 p p r s p n t - n r
Rad grad_^

WEIGHT: Fe_2QQ_
CONDUCTOR, Maternal and type_

STORED ENERGY

COOLING SYSTEM n p t n i n w ;
POWER: Main coils 225

Trimming coils 75
YOKE/POLE AREA 115

./sec or Circ coils,
tons; Coils tons

irO 1 r\T.

MJ

max, kW
max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = ~

(Focusing limit) E/A =
_q2/A2MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle
BEAM APERTURE 3 . £
TUNED by, coarse MP

RF,

n_cm; DC BIAS

fine M P

. deg
kV

RF 1 0 . f i to 2 2 . 0 mHz. stable ± <
Orb F 5 . 3 to 22.nmHz:GAIN.max
HARMONICS. RF/Orb F. used 1 1 2
DEE-Gnd, max 50 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed ~

Type Ign i t ron hrnwViar

/10°
kV/turn

0.0Q]

0 . 5
160

.deg

kW

.Msec

FREQUENCY MODULATION, rate
MODULATOR, type_
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

2 X 22 .Diffusion pumps

/sec

OPERATING PRESSURE.

PUMPDOWN TIME
~ 2

hrs

ION SOURCES/INJECTION SYSTEM

filamfltit fnT l jn
Penning for Vie»air̂ r inns

EXTRACTION SYSTEM
Electrostatic rtef lenfary f

CONTROL SYSTEM c h a n n e l



ENTRY NO. 35 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

Goal
(MeV)

(MA)

(part/s)

Achieved

(MeV)

3-70
16-43

66-inn
(MAI

20
(part/s)

BEAM PROPERTIES
Measured Conditions

.RF deg.

.RFdeg.

Pulse Width

Phase Exc, max

Extract Eff 8 0 %

Res, AE/E %

Emittance

, f _ axial 1
M

-MA of.

. jiA of.

_MeV

_MeV

•jtj uA of 3 £ MeV

MeV

(mm-mrad) \
. radial J "

. M of_ .MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics

Bio-Medical Applications^

Isotope Production

Development

67
33

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

cron section (A-A)

typing limit



ENTRY NO, 36
CS-30 (TCC)NAME OF MACHINE

INSTITUTION N i h n n Mtedi -PhycH n s Co., T.t-rl

ADDRESS 4 f 2 - l r T a k a t s u k a s a

DATE 8 /20 /78

IN CHARGE M. Hazue

Hyngn, .Tapan

REPORTED bv B . W a k a m n t o

HISTORY AND STATUS

DESIGN, date

ENG. DESIGN, date

MODEL tests

CONSTRUCTION,date 1 9 7 4 A u q . - N O V .

FIRST BEAM date (or goal) N O V . . 1 9 7 4

MAJOR ALTERATIONS Addi t ion of yoke
i r o n . Dec., 1976

OPERATION, hr/vwk;

TIME DIST., in house 1 0 0

USERS' SCHEDULING CYCLE

COST. ACCELERATOR

COST. FACILITY, total

FUNDED BY

On Target

%. outside 0

0
-
-

in house

hr/wk

%

weeks

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCI ENTISTS ENGINEERS

TECHNICIANS 2 CRAFTS

GRAD STUDENTS involved during year

OPERATED BY Res staff or

BUDGET, op & dev

FUNDED BY in

.Operators

RESEARCH STAFF, not included above

USERS, in house outside_

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 8 7

movable

TARGET STATIONS 3 in

STATIONS served at same time, max

MAG SPECTBOGRAPH. type

1
0

m2

m2

rooms

COMPUTER.model _

OTHER FACILITIES

REFERENCES/NOTES

MAGNET

POLE FACE diameter.

GAP. min

max.

9 6 cm; R extraction

cm; Field kG

cm; Field kG

42 cm

;!••-
X10°

AVERAGE FIELD at R ext.

CURRENT STABILITY

NUMBER OF SECTORS 3

POLE FACE COIL PAIRS: AVF.

Harmonic correction

Rad grad

WEIGHT: Fa ~ 2 Q ;

CONDUCTOR, Maternal and type.

STORED ENERGY

17.5
I ampere turns

_parts/10o; Bmax/<B>.

_ ; SPIRAL, max _deg

. /sec;

./sec or Circ coils,

tons; Coils .tons

Alminum.
MJ

COOLING SYSTEM Circulated demineralized water
POWER: Main coils ~ 4 0 max, kW

Trimming coils 2 l l max, kW

YOKE/POLE AREA %

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =

(Focusinglimit) E/A =_

_q2/Aa MeV

q/AMeV

ACCELERATION SYSTEM

DEES, number \

BEAM APERTURE.

TUNED by, coarse_

RF to

Orb F. t o .

_angle [

_cm; DC BIAS,

fine

kV

_mHz, stable ± .

mHz; GAIN, max kV/turn

HARMONICS, RF/Orb F, used

DEE-Gnd, m a x _ 2 5 _ _ k V , min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

RF POWER input, max ~25

RF PROTECT circuit, speed

Type gap tube shortening

_deg

_ k W

.Msec

FREQUENCY MODULATION,rate.

MODU LATOR, type_

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS,No.,Type,size one 25cm, one 10cm
d i f f u s i o n pump

10
pump

OPERATING PRESSURE

PUMPDOWN TIME

ION SOURCES/INJECTION SYSTEM

PIG type

0.5
./iTorr,

hrs

EXTRACTION SYSTEM

Electrostatic deflector + mag, channel
CONTROL SYSTEM

manual
typing limit



ENTRY NO. 36 (con t . )

ENERGY

CHARACTERISTIC BEAMS

CURRENT

Internal

External

Secondary

Goal

(MeV)

200
200

~~5T
50

(part/s)

(wA)

200
200

50

ipart/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff

Res. AE/E

Emittance

(mm-mrad) \

RFdeg

RFdeg

_MeV

MeV- >iAof MeV

60 % 60 ^Apf 26 MeV E_

% jiAof .MeV

.axial I
_ radial } •

.MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications_

Isotope Production

Development

95

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

Control,
Room

tvptng limit



ENTRY NO. 37
NAME OF MACHINE Osaka University RCNP Isochronous Cyclotron DATE

INSTITUTION Research Center for Nuclear Physics, Osaka University
ADDRESS Suita, Osaka 565, Japan

7/22/78

IN CHARGE M. Kondo REPORTED by_ M. Kondo

HISTORY AND STATUS

DESIGN, date 1 9 6 5 MODEL tests 1 9 6 6 - 69
ENG. DESIGN, date 1 9 7 0 - 1972
CONSTRUCTION, date 1 9 7 1 - 1973
FIRST BEAM date (or goal) 1974
MAJOR ALTERATIONS None

OPERATION. 120 hr/wk; On Target

_ * %, outside

USERS" SCHEDULING CYCLE ^ 1 2

1 0 0
TIME DIST.. in house.

hr/wk

%

weeks

$ 3 . 5 XCOST. ACCELERATOR

COST, FACILITY, total $ 9 X 1 Q 6

FUNDED BY Ministry of Education, Japan

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 8
TECHNICIANS ft

ENGINEERS,
CRAFTS

GRAD STUDENTS involved during year
OPERATED BY X Res staff or X Operators
BUDGET, op & dev % $ l x 1Q6

FUNDED BY M i n i s t r y o f E d u c a t i o n

RESEARCH STAFF, not included above

USERS, in house ^ 8 outside

GRAD STUDENTS involved during year
RES. BUDGET, in house ^ $ 1 X 1 0 °

200

FUNDED BY Ministry

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS 1 1

of Education

1130
-

in 5
STATIONS served at same time, max 1

MAG SPECTROGRAPH. tvoe 0DD0

m 2

m 2

rooms

MAGNET

POLE FACE diameter 2 3 0 cm; R extraction 1 0 0

GAP. min 20 .7 cm: Field 1 9 . 5 kG
max 34 .7 cm; Field 12 .0 kG

16.0

COMPUTER, model TOSBAC 5 6 0 0 , PDP 1 1 / 4 0 S 70
OTHER FACILITIES Scat te r ing Chamber

cm

\atO.4 X106

AVERAGE FIELD at R ext.
CURRENT STABILITY,
NUMBER OF SECTORS,
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad grad

WEIGHT: Fe 400
CONDUCTOR, Material and type.
STORED ENERGY ;
COOLING SYSTEM.
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

.parts/106; Bmax

; SPIRAL, max

I ampere turns

5/sec
./sec or Circ coils_

tons; Coils __13_

16

tons
Copper. Hollow

,3 MJ
Demineralized water

450
265

max, kW

max, kW

100
SECTOR ANGLE (Sep Sec)

ION ENERGY (Bending limit) E/A = 120
(Focusing limit) E/A = ^ 8 0

deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number

BEAM APERTURE

TUNED by. coarse

RF.

1 8 0_angle

_cm; DC BIAS

fine V C .

.deg

kV

auto
18 mHz. stable t 0 . 0 0 5 _/10°

Orb F 1 . 2 to 18 mHr; GAIN, max 1 60 kV/turn
HARMONICS, RF/Orb F, used 1 , 3
DEE-Gnd, max 80 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type T g n i t r n n Crnwhar

1 x 1 0,-••

430
1_

_deg

_ k W

ysec

typing limit

Scattering Chember with Polarization
Monitor
In~Beam Gamma Rav Facility

REFERENCES/NOTES
M. Kondo, et al., Seventh Internat.

Conf. on Cyclotrons and their Applica-
tions, Zurich(1975), pp 95-98.

M. Kondo, these Proceedings

* Time is assigned by Programme
Committee. No distinction is made
between "In-house" and "Outside"
proposal.

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No.. Type, Size

/sec

3 Diffusion Pumps
(one 55 cm, two 90 cm)

OPERATING PRESSURE.

PUMPDOWN TIME

.MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Oak Ridge Type & Penning
Polarized p and d

EXTRACTION SYSTEM
DC Electrostatic with Magnetic Channel

CONTROL SYSTEM
Digital Control System Plus PDP 11/40



ENTRY NO. 37 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

Goal

(MeV)

< 75
< 120

(part/s) (part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width 12__RFdeg O. iuAof 40 MeV p
Phase Exc, max 5 RF deg_1^2_jiA of 90 MeV JX_

90 % 1^2 <iA of 65 MeV p
0 . 2 % 1^2 UA of 90 MeV a

Extract Eff

Res. AE/E

Emi ttance

(mm-mradk „ _

\ 20 radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics__
Solid State Physics

of 9Q MeV_

Bio-Medical Applications

Isotope Production

Development VL8

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

All research facilities in the Research Center for Nuclear Physics

(RCNP) are open to all nuclear scientists in Japan. Beams of p, d, 3He,
1*"1-'5*, 1 6O 5 + and 20Ne4 + ' 5 + have been used for many"He, pf d,

 1 2C" +,

kinds of experiments. The B-beam line is mainly used for polarization

experiments. The E-line is equipped with a large scattering chamber.

The F-line is for an in-beam spectroscopy. A reaction particle analyzer

(230t, p = 1500 mm) of QDDQ-type , whose momentum resolution is 20,000 is

located in room W.

1) H. Ikegami et al, RCNP Annual Report (1976)

typing limit



ENTRY NO, 38
NAME OF MACHINE Tohoku University Cyclotron DATE July, 1978
INSTITUTION Cyclotron and Radioisotope Center. Tohoku University
ADDRESS Aramaki-Aoha. 980 Sendai. Japan

IN CHARGE Morita REPORTED by S. M o r i t a

HISTORY AND STATUS

DESIGN, date

CGR-MeV Model 680

MODEL tests
ENG. DESIGN, date
CONSTRUCTION, date 1Q75 — 1977
FIRST BEAM date (or goal).
MAJOR ALTERATIONS

1977

OPERATION,
TIME DIST., in house.

hr/vuk; On Target
.%, outside.

hr/wk
%

USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST. FACILITY, total
FUNDED BY Japan M i n i s t r y n f

_weeks

_$ 14 X 106

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 4
TECHNICIANS 3
GRAO STUDENTS involved during year.
OPERATED BY 3 - • Ras staff or_

.ENGINEERS.
CRAFTS

-6

1.0X10°
.Operators

BUDGET, op & dev _ _ _
FUNDED BY Japan Ministry of Education

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house $ 0 . 3 X
FUNDED BY

~20

.Tanan rjt n-F FHnpfltinn

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

800

TARGET STATIONS 8 in rooms
STATIONS served at same time, max L
MAG SPECTROGRAPH, type
COMPUTER, model MEI.fOM fOSMO5{
OTHER FACILITIES * 3LCOM70/35

pTnrhifMnn Trraiiiatinii inf

solid, Time-nf--Flight st.nriy ( 4 0
flight" path) j
h

SpparatrtT^ Rpam

REFERENCES/NOTES

MAGNET

POLE FACE diameter.
GAP. min 13

max __28_
AVERAGE FIELD at R ext
CURRENT STABILITY.
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad qrad

WEIGHT: Fe 1 00
CONDUCTOR, Material and type.
STORED ENERGY_
COOLING SYSTEM
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

68160 cm; R extraction
cm: Field 19 .0 kG~1
c m : Field ](\,7 Itfl

1 ^ f i _ k G j a m P 8 r e turns
rfi..parts/IO"; Bmax/<B>_L_22_

. ; SPIRAL, max_ 50 deg
/sec;

./sec or Circ coils,
tons; Coils tons

Deionized water
MJ

100
26

max, kW
max, kW

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A :

50
deg

_qZ/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle. 60
0_cm; DC BIAS.

fine M . P .
kVBEAM APERTURE 3

TUNED by, coarse M .P .
RF 20 to 40 mHz. stable ± < 1 X /106

OrbF 5 to 20 mHz: GAIN, max 200 kV/turn
HARMONICS, RF/Orb F, used ? , '
DEE-Gnd, max__5jQ___kV, min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to t 0.5
RF POWER input, max
RF PROTECT circuit, speed

Type

aTiri

10 -3

120 kW

10 . ftsac

FREQUENCY MODULATION, rate.
MODULATOR, type_
BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No.,Type, Size.

/sec

2x8000 1/s

OPERATI NG PR ESSUR E .

PUMPDOWN TIME__ hrs

ION SOURCES/INJECTION SYSTEM

Internal axial Livingstone-type

EXTRACTION SYSTEM
Def-1 e'p."t:or •+ two magnetic channels

CONTROL SYSTEM

typing limit



ENTRY NO. 38 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRt-NT

Internal

External

Secondary

Particle

7~65
1P-50

(MA)

(part/s)

Achieved
(MeV)

same

(MA)

100
60
40

(part/s)

BEAM PROPERTIES

Measured

Pulse Width
Phase Exc, max
Extract Eff
Res, AE/E
Emittance

(mm-mrad)

R F deg .

RF deg

Conditions

_jiA of MeV

72 %

Q . 5 %

50
_»iAof
nAaf

MeV

40 MeV J>

_radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

2Q uA of 35 MeV

4Q MA of 4Q MeV_

Bio-Medical Applications_
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Cyclotron

Futurt Medical Facility

Cyclotron-Radioisotope Center Shielded Area

10 m

typing limit



ENTRY NO. 39

NAME OF MACHINE
INSTITUTION T h e
ADDRESS

IMS (IKAKEN) Cyclotron
Institute of Medical Science, The

Minat6-ku. Tokyo 108, JAPAN

DATE 7/31/78
Univ. of Tokyo

IN CHARGE A k i r a ITO REPORTED by A k i r a ITO

HISTORY AND STATUS

DESIGN, date MODEL tests

ENG. DESIGN,date TCC m o d e l CS-30
CONSTRUCTION, date 1 9 7 1 - 1 9 7 3

MAGNET

POLE FACE diameter 9 6 em; R extraction
GAP, min 5 cm; Field 2 0 kG

JL2_kG
JL£_

42

max 1 0 cm: Field.

cm

2xio6

AVERAGE FIELD at R ext.FIRST BEAM date (or goal) A u g . 1 9 7 ?
MAJOR ALTERATIONS T ^ p i a CPTien t o f magnetCURRENT STABILITY 1QQ parts/IO6: Bma)(/<B>

;}•<•
(ampere turns

J
noils (19761

50OPERATION,.
TIMEDIST.. in house.

hr/wk; On Target
9 0 %. outside.

10 hr/wk
10 %
J. weeks

iklM
USERS1 SCHEDULING CYCLE
COST, ACCELERATOR a b o u t
COST, FACILITY, total a b o u t $1M ( 1 9 7 ? ' l
FUNDED BY Japanese Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

1SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during year.

ENGINEERS.
CRAFTS

; SPIRAL, maxNUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF.

Harmonic correction ? ( 1 n n s i - t n i ] t s T ' ) / R P i 1 ' .
Rad grad /sec or Circ coils

WEIGHT: Fe 2 3 tons: Coils 1 tons
CONDUCTOR, Material and tvoe f !n h o i 1 n w
STORED ENERGY MJ
COOLING SYSTEM
POWER: Main coils

Trimming coils
YOKE/POLE AREA 1 DP

riprm' nf*r>f* 1 i
•_ _ £ n max. kW

max, kW

SECTOR ANGLE (Sep Sec).

OPERATED BY
BUDGET, op & dev
FUNDED BY

_Res staff or
$0.4M (1978)

.Operators
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A=_

ACCELERATION SYSTEM

•30

deg
_q2/A2 MeV

q/A MeV

RESEARCH STAFF, not included above

USERS, in house 6 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

DEES, number. _2 angle. 90

10
BEAM APERTURE 4. .cm; DC BIAS - 1 . 5

deg

kV

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS fi in

STATIONS served at same time, max

MAG SPECTROGRAPH. type

33n

n
u
I

m 2

m 2

rooms

TUNED by, coarse S h o r t bar f ine V . C .
RF 1 4 to 2 6 mHz. stable ±
Orb F to

10 /io6

mHz; GAIN, max 4 0 kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max j 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type

1
0 . 1 %

JL5_
_deg

_ k W

.Msec

COMPUTER, model P D P - 8 L , PDP-11 /40
OTHER FACILITIES

Isotopes production
Neutron therapy
Neutron TQF
In beam X & gamma spec t ro scopy

REFERENCES/NOTES

Y.Yoshida et al., Nucl. Instr.
& Meth., Vol.138,pp.579-788(19
76).

FREQUENCY MODULATION, rate /sec

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS,No.,Type,size one d i f f u s i o n pump
(30cm d i a . )

OPERATING PRESSURE,

PUli/IPDOWN TIME

less than 10 _jiTorr,

hrs

PIG type (internal

EXTRACTION SYSTEM

DC deflector + mag.
CONTROL SYSTEM

manual

only)

channel

typing limit



ENTRY NQ. 39 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Particle

Goal

(MeV)

(part/s)

Secondarv B e

Achieved

(MeV)

BEAM PROPERTIES
Measured

Pulse Width IQRFdeg

Phase Exc, max RF deg

Extract Eff 6 0 %

Res, AE/E 1 %

Emittance
10 axial 1

(mm-mrad)j " ,. , t.
[ 1 U radial J

Conditions

1 uAof 2 8 MeV O_
nA of MeV _

1 0 0 nA of 1 ̂  MeV d_

_1_/IA of 14 MeV d_

MA of Ik MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics ?n
Bio-Medical Applications_
Isotope Production

Development

6n
i n
10

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

1) Plan view of IMS cyclotron

ea

neutron
colllmat

2) External beam pulsing system Using horizontal and vert-
ical RF def lector .-system, beam period can be selected from
160 ns(p), 2OOns(:3He) and 280 ns(d&a) to infinite.

3) Past neutron irradiation facility For medical and biolo-
gical study, the neutron target and collimator system is
facilitated, which yields the neutron dose of about HO rad/
min./lOOyAd at 125 cm SSD.

typing limit



ENTRY NO. 40
NAME OF MACHINE INS Sector Focusing Cyclotron(INS-SF) DATE 7/1^/78
INSTITUTION Institute for Nuclear Studyt University of Tokyo
ADDRESS 3-2-1. TanashiT Tokyo, Japan

IN CHARGE Y. Hirao REPORTED by M. Sek icmohi

HISTORY AND STATUS

DESIGN, date 19-68 MODEL tests 1 9 6 8 - 1 9 7 0
ENG. DESIGN, date 1969-1970
CONSTRUCTION, date 1 9 6 9 - 1 9 7 3
FIRST BEAM date tor goal) E x t r a c t e d ,

MAJOR ALTERATIONS flew deflerrhnr s y s t e m
2nd on-line computer

OPERATION. 132
TIME DIST., in house,
USERS" SCHEDULING CYCLE_
COST, ACCELERATOR 3
COST, FACILITY, total

_ hr/wK; On Target

( * ) %. outside. L t l
hr/wk

%
_ weeks

X 10*

7 x 1QH yen^
FUNDED BY Japan Ministry of Education

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 4 ENGINEERS.
TECHNICIANS 2 CRAFTS _
GRAD STUDENTS involved during year.
OPERATED BY 1 / 2 Res staff .or.
BUDGET, op & dev

0

k x io7 yen(t)
l / 2 Operators

FUNDED BY Japan Ministry of Education

RESEARCH STAFF, not included above

USERS, in house 9 outside
GRAD STUDENTS involved during year^ *V» 5
RES. BUDGET, in house 5 x 1 0 ' yen(TJ

FUNDED BY Japan Ministry of Education

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

530

1 1 roomsTARGET STATIONS
STATIONS served at same time, max 1
MAGSPECTROGRAPH.tvoe QDD(original design)
COMPUTER, model TOSBAC itOC and FACOM tAOO
OTHER FACILITIES 80cm d ia . s c a t t . chamber,

Semi-circular s c a t t . chamber for PY
correl*,, Jr.- 3sam Y ray f a c i l i t y ,
Water-coclfcC t a r g e t s t a t ion for T?T
production t On-line mass

MAGNET

POLE FACE diameter 168 cm; R extraction
GAP, min l U . 6 cm: Field TQT5 kG

max ?PtR cm: Field 13.9 kG

73

latO.38x 10°

AVERAGE Fl ELD at R e x t _
CURRENT STABILITY 10

Ifi.lt

NUMBER OF SECTORS__3
POLE FACE COIL PAIRS: AVF.

Harmonic correction

Rad grad
WEIGHT: Fe.

.parts/10°; B
; SPIRAL, max

I ampere turns

130
./sec or Circ coils

tons; Coils. 5. .tons
CONDUCTOR. Material and type Copper and MI c a b l e

STORED ENERGY ^ MJ
COOLING SYSTEM 0*1 and demineralized water
POWER: Main coils 260

Trimming coils 60
YOKE/POLE AREA 10()

SECTOR ANGLE (SepSec) = _
ION ENERGY (Bending limit) E/A =_

(Focusinglimit) E/A=_

ACCELERATION SYSTEM

68

max, kW
max, kW

%

deg

_q2/A2 MeV
q/AMeV

DEES, number
BEAM APERTURE

180_angle.
cm; DC BIAS 0 kV

TUNED by. coarse S h o r t . P I . fine
RF 7»5 to 2 2 . 5 mHz.stable±

Orb F 2 . 5 to 22.5rtHz:GAIN.max _
HARMONICS, RF/Orb F, used 1 . 3
DEE-Gnd, max 80 kV. min gap
STABILITY, (pk-pknoise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max. 360
RF PROTECT circuit, speed [

Type Ignitron crowbar

2 Trim. Cap.
< 10 /106

l 6 0 kV/turn

0.7
0.001

_deg

kW

. /i sec

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No., Type, Size 36 inch and 10 inch

/sec

oi l diffusion pumps
OPERATING PRESSURE.

PUMPDOWN TIME 8
»iTorr,

hrs
REFERENCES/NOTES

II* ? ^ o ? a l R ? P ° r t S > IWS-J-13l(l97l)ONSoURCES/.NjeCTlONSYSTEM
INS-J-133 1972 , INS-J-138(1972)S Hot cathode (A*k) and cold cathode
INS-J-139(1972), INS-J-I5M1975),
Proceedings of the 7th Cyclotron
Conf., p.103 and p.312(1975)

PIG. Vert. In.1. for ^ and

typing limit

EXTRACTION SYSTEM
2 channel dc deflector

*Time is assigned by Program Committ.CoNTROL SYSTEM
No distinction is made between Conventional
inhouse and outside proposals.

. iSalari.es. .are. .not. included.



ENTRY NO. 40 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

2 0 Ne 6 +

Goal

(MeV)

It8
68

(part/s!

VLO

- U . 3

(part/s)

BEAM PROPERTIES
Measured

Pulse Width 15 RF deg
Phase Exc, max RF deg
Extract Eff _£0_ %
Res, AE/E 0 . 3 %

Emittance

Conditions

1 HA of 60 MeV

nA of MeV
_ 8 KA of ftp MeV

1 uA of 67 MBV

(mm-mrad)(-f|~a)<ial 1 5 MA of 1*+ MeV_I l o radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_
Solid State Physics

Q0

Bio-Medical Applications
Isotope Production ;_

Development 10

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

. storage ring of heavy ion beams will be installed in a room adjacent
to the SF cyclotron facility by the end of 1978. The ring is used to
solve technical problems encountered in constructing a big synchrotron
for heavy ions, the NUMATRON (cf."NUMTRON" published by The Study
Group of Numatron, INS, 1977). Some kinds of heavy ions are planned
to be injected into the test ring from the SF cyclotron through the beam
line 2B-3.

to Test Ring

typing limit



ENTRY NO. 41 dam
NAME OF MACHINE Isochronous Cyclotron Free University AmsterpATE Jan.
INSTITUTION Natuurkundig Laboratorium van de Vri.ie Universiteit
ADDRESS De Boqlelaan 1081, Amsterdam-Buitenveldert, The Netherlands

1979

IN CHARGE J . B l o k REPORTED by J . Rethmeier

HISTORY AND STATUS

DESIGN, date
UNG. DESIGN, data
CONSTRUCTION, date
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

MODEL tests

April 1965

OPERATION, 100 hr/wk; On Target

90 %. outside.

4 0 h r / w k

TIME DIST., in house.
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY Free University

10
weeks

Dfl. 6 1 0 " (1965)

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

ENGINEERS,
CRAFTS

SCIENTISTS 2
TECHNICIANS 3
GRAD STUDENTg involved during year_
OPERATED BY n i g h t ; Res staff or_
BUDGET, op & dev D f l . 100.000,-
FUNDED BY Free Uns ive rs i t v

1

1
day Operators

RESEARCH STAFF, not included above

USERS, in house 15 outside_

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

15

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

235

1
TARGET STATIONS 7 in_
STATIONS served at same time, max
MAG SPECTROGRAPH, type ENGE-SPLIT POLE

COMPUTER, model H P - 3 0 0 0

rooms

MAGNET

POLE FACE diameter 140 cm; R extraction 57
G A P , m i n 1 6 c m ; F i e l d 2 0 k G i n o

, I a t 0 , 2 x

OTHER FACILITIES Rabbit-system for on-line
Mass-separation

PIXE-facilitv
Momentum analyzing system AE/E
Burst-suppression 3 10"**"

REFERENCES/NOTES
Los Angelos Cycl. Conf. '62 p.
CERN Cycl. Conf. '63 p 43, 214
Nucl.Instr.Meth. '68 (1969)135

88

32 .cm; Field. 10
AVERAGE FIELD at Rext
CURRENT STABILITY. 10
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Radgrad_

WEIGHT: Fe. 100
./sec or Circ coils 1 0
tons; Coils 20 tons

CONDUCTOR, Material and type A l u m i n i u m

STORED ENERGY MJ

C O O L I N G S Y S T E M D e m i n e r a l i z e d w a t e r

P O W E R : M a i n c o i l s 1 ^ 2 m a x . k W
max, kW

%
Trimming coils,

YOKE/POLE AREA

1̂ 2
32.5

106
SECTOR ANGLE (Sep Secl_

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A =

deg
_q2/A2MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1 angle. 180 .deg
BEAM APERTURE 2 , 8 c m ; DC BIAS Q > 3 VAR. k v

TUNED by.coarse s h o r t . P I . fine VAR. CAP.
5RF to_ 22 _mHz, stable ±.

Orb F5_ to 2 2 mHz: GAIN, max
HARMONICS, RF/Orb F, used 1 . 3
DEE-Gnd, max 5 0 kV, min gap
STABILITY,.(pk-pk noise)/(pk RF volt)
RF PHASE stable to ± 1 , 5
RF POWER input, max
RF PROTECT circuit, speed_

Type

100
/10D

kV/turn

10

85 kW

Msec

/secFREQUENCY M O D U L A T I O N , rate -

MODULATOR, type

BEAM PULSE, w id th

VACUUM SYSTEM

PUMPS,No.,Type,Size 3 H.V. Oi l D i f f . lO.OOOL/sec.
roots 400 m-Vhr. M.V. Pump 170 m^/Hr.
OPERATING PRESSURE j_j_5_

PUMPDOWN TIME K5
MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal Livingston

EXTRACTION SYSTEM
E1ectrostatic + magnetic channe1
CONTROL SYSTEM HARDWARE

typing limit



ENTRY NO. 41 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

Coal
(MeV)

16
33

(part/s)

>300
300

8_
50
30

(part/s)

BEAM PROPERTIES
Measured

Pulse Width 3 0 - 2 RF deg.
Phase Exc, max RF deg.
Extract Eff 70 %
Res. AE/E 0 . 3 %

Emittance

• f ! 5 axial 1
(mnvmradW , r 1.

[ '-> radial J

OPERATING PROGRAMS, time dist

Conditions

5 »Aof 12 MeV

.MeV

.MeV10 »Aot 12
_nAof 20 MeV

uA of 12 MeV

Basic Nuclear Physics_

Solid State Physics

80

Bio-Medical Applications_
Isotope Production

Development 10

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

VALVE
SLIT
COHBECTION MAGNET
OUADRUPOLE MAGNET

BEAMSTOP
PUMPING SET
TARGET

typing limit



ENTRY NO. 42
NAME OF MACHINE

INSTITUTION J J e l
ADDRESS

IN CHARGE_tf«A. v a n „ REPORTED by JL.Iied.QTp

HISTORY AND STATUS

DESIGN, daw MODEL tetti

ENG. OESIGN. date 1 9 ^ 5 ^ 3 7 1 9 6 6 - 6 8
CONSTRUCTION, date 1 9 ^ . 3 7
FIRST BEAM date (or goal),

MAJOR ALTERATIONS

OPERATION, hr/wk; On Tergal

TIME DIST.. in home ^QQ %. outside..

USERS' SCHEDULING CYCLE

COST. ACCELERATOR

COST, FACILITY, total

FUNDED BY

hr/wk

weekj

-government-

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS,

CRAFTS

SCI ENTISTS 1

TECHNICIANS 2

GRAD STUDENTS involved during year_

OPERATED BY _ _ R e s staff or_
BUDGET, op & dev

FUNDED BY

.Operators

RESEARCH STAFF, not includad above

USERS, in house outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS in

STATIONS served at same time, max

MAG SPECTROGRAPH. tvoe

m 2

m 2

rooms

COMPUTER, model _

OTHER FACILITIES

REFERENCES/NOTES. * - , - . „

w.A.van Kampen and J.iiiedorp,
Experientia Suppl.(Zurich)24
(1975)254.
W.A.van Kampen and J.Liedorp,
Nucl.Instr.and Meth.140(1977)
219.

MAGNET

POLE FACE diameter

GAP, min

max

AVERAGE FIELD at Rext

CURRENT

NUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF

Harmonic correction

Rad grad

WEIGHT: Fe 0(.

part»/106

/iec or Circ coilf

tons; Coils <
1 »

.tons

CONDUCTOR, Material and type •

STORED ENERGY

COOLING SYSTEM water
POWER: Main coils 2 4

Trimming coils 1

YOKE/POLE AREA

MJ

.max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A <

(Focusing limit) E/A =

deg

_q2 /A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number

BEAM APERTURE

1 180_angle.

cm; DC BIAS 0 - . 5
.deg

kV

TUNED by. coarse Bhor t finemoving pane l
RF 2 0 . 2 to 2 0 . 9 rnHz. stable t 10 /106

OrbF 2 0 . 6 t o mHz;GAIN.max 6 0 kV/turn
HARMONICS, RF/Orb F, used

DEE-Gnd, max 5 0 kV. min gap cm
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max 50
RF PROTECT circuit, speed

Type_

.deg

kW

. / i sec

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

oil diffusionpump

OPERATING PRESSURE.

PUMPDOWN TIME

fiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

duoplaBmatron,precession injection

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO, 42 ( con t . )

CHARACTERISTIC BEAMS

Panicle

ENERGY p

.-1 ... ..

CURRENT

Internal p

External

Secondary

Goal

(MeV)

100

(partis)

Achieved

(MeV)

12.7

- ' • * — -

(uAt

.110

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RFdeg

Phase Exc, max RF deo

Exuact Eff %

Res. AE/E %

Emittance

, f , axial )
(mm-mradM )

| radial I

OPERATING PROGRAMS, time din

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

Pm/ftlnpmnnt 100 .

Conditions

liA o< MeV

nAof
uA of
uAof

uA of

MeV

MeV

MeV

MeV

%

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

1966: the magnet field and the r.f. system redesigned to incorporate
spiral ridge magnet poles and externally excited r.f. system

1974: cyclotron magnet central region and dee at the central region
modified for precession injection,
a 200 keV proton injector giving 10mA protons in operation.

July 1975s 110 HA protons accelerated up to 12MeV with external
ion source and precession injection.

1976-78: beam line between preaccelerator and cyclotron equipped
with slits and a chopping system to inject beampulses,small
in time and space,at various places and times into the
cyclotron. Measuring the resultant betatronmotions in the
main mode of the cyclotron,

notes:
1 from the original cyclotron,which was the first AVP proton

cyclotron to operate,the magnet yoke,magnet excitation and
windings and the vacuum chamber are still the same.

2 data given refer to the cyclotron with precession injection

typing limit



ENTRY NO. 43
NAME OF MACHINE philips Variable Energy AVF cyclotron
INSTITUTION Eindhoven University of Technology (EOT)

DATE iulv 1987

ADDRESS Eindhoven, The Netherlands

IN CHARGE H.L. Hagedoorn REPORTED by J . I . M . Botman

HISTORY AND STATUS

DESIGN, date I 9 6 0 MODEL iwn I 9 6 0
ENG. DESIGN, data 1961 -1962
CONSTRUCTION, date 1962 -1963
FIRST BEAM date (or goal) ftpril 1963
MAJOR ALTERATIONS "loved t o Eut 1968

OPERATION, 7D hr/wk; On Target

TIME DIST.. in house_10JL
USERS' SCHEDULING CYCLE_
COST. ACCELERATOR g i f t
COST, FACILITY, total
FUNDED BY

.%, outside.
2

. hr/wk

%

from Philips
_ weeks

M$3 (1968)
EUT

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS I ENGINEERS.
TECHNICIANS 2 CRAFTS _
GRAD STUDENTS involved during year 1
OPERATED BY L__Res staff or 1
BUDGET, op & dev k $ 5 Q
FUNDED BY Et lT

..Operators

RESEARCH STAFF, not included above

USERS, in house 10 outside.
GRAD STUDENTS involved during year
RES. BUDGET, in house k $ 8 0
FUNDED BY

20

EUT

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 120
movable 230

TARGET STATIONS 4 in_
STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model ppp H
OTHER FACILITIES

himp of f i

PTXR

i s o t o p e prndnr;-l-i nn
ight*. g-t-nrly

mi crobeam (under developpment)

REFERENCES/NOTES

typing limit

MAGNET

POLE FACE diameter 1 30 cm; R extraction

GAP, min 1 5 «*>: Field p.Ci kG^
max _ 3 D cm; Field 1,0 kG )

kG J

51 _cm

AVERAGE FIELD at R ext
CURRENT STABILITY 20
NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF.

Harmonic correction

ampere turns

parts/106; B™X/<B>_ L 3
15

Bm a x /
: SPIRAL, max 35

./see;

Radgrad.
WEIGHT: Fe RD

_/secor Circ coils,
.tons; Coils.

i n
i n tons

CONDUCTOR. Material and type.
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

MJ

115

_max, kW
.max, kW

SECTOR ANGLE (Sap Sec).
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A *
_q2/A2 MeV
__q/A MeV

ACCELERATION SYSTEM

DEES, number_ _angle_ 180
cm; DC BIAS.

fine
BEAM APERTURE
TUNED by, coarse_
RF !
Orb F.5 to 2 3 . 3 mHz; GAIN, max

0.7
. deg

kV
VC

to 23 . 3 mHz. stable ±. 20 /106

100 kV/turn
HARMONICS, Rf/Orb F, used.
DEE-Gnd, max 5 0 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to t 1
RF POWER input, max.
RF PROTECT circuit, speed.

Type

1

10
•=T

100 _ k W

. /i sec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size o i l d i f f u s i o n , 1 ,8000
1/sec

OPERATING PRESSURE.

PUMPDOWN TIME

10
2

.jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
tntprnai ; T.i v i ngs-hon type?

EXTRACTION SYSTEM
electrostatic,80deg,60kV/4mm, followed

CONTROL SYSTEM by magnetic channel
conventional, plus computer control



ENTRY NO, 43 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

• V

CURRENT
Internal

External

Secondary

Particle

Goal
I Me VI

(MAI

(part/f)

Achieved
(Me VI

6-30

BEAM PROPERTIES
Measured

Pulse Width 36. R F d»9
Phase Exc, max _5 RF deg
Extract Eff 8 0 %
Res. AE/E 0 ._3_ %

Emittance

rio^cu,, ;
(mm-mrad){.n 0 / \ . > J uA oi

)lQ-2t^adial J
OPERATING PROGRAMS, time ditt

Conditions

MaV

Botic Nuclear Phvsici_

Solid State Physics
50

Bio-Medical Applications__ •

liotope Production f o r me.fli.cal app l 1 r>
Development and machine research 20
Pixe 20

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Automatic control project (with CAMAC and PDP 11)
1. Internal beam ,

Computer control of HF phase, measured with capacitive phase probes,
using 3 concentric correction coils. Maximum phase deviation from the
desired phase is 2 degrees; control action every 6 sec.

2. Extraction efficiency
Measured by applying small disturbances of the currents through 4 harmonic
coils and the outermost circular coil; optimisation by computer control.

3. External beam
Control of both analysing magnets hy a NMR measuring and control unit.
Control of beam position, measured by beam scanners, by computer setting
of steering magnets.
Determination of emittances at several places.

Ref. Van Heusden, EOT thesis 1976.

typing limit



ENTRY NO. 44

NAME OF MACHINE J _ I ! ! ] i ^ £ f ! L l ^ ^ —
INSTITUTION Kcrinfy8i8ch"Vfersnc'ilcr Ina t i tuu t
ADOR ESS _Z e rnikclaan 25 t Groningcn, The He Cher lands.

DATE A u g . ' 7 8

IN CHARGE
R.H. Siemssen

REPORTED by
H.W. Schreuder

HISTORY ANO STATUS

DESIGN. datt Jj>6_3___ MODEL tiu 1964 -1966
ENG. DESIGN. dtM 1 9 6 6 - 1.968 „

CONSTRUCTION, date JSQQzi3JJ) _____
FIRST BEAM date lor 8oal) 1970

MAJOR <

MAGNET

POLE FACE diameter_28_G___cm; R extraction 1 2 I

OPERATION, 126 hr/wk; On Target 64%

TIME DIST., in hqu*__§fi. %. outii*___j2P_

hr/wk
%

USERS1 SCHEDULING CYCLE
COST. ACCELERATOR ?____*_
COST, FACILITY, total

weald

[at XtO"

fampere tufnt
max 4 5 . cm; Field LQ.

AVERAGE FIELD »t R *xt U___._ j
CURRENT STABILITY_j:__5u_p4rt*/1O6; Bm,,/<B>_U2S_...
NUMBER OF SECTORS ~ j , SPIRAL. mex_.56 o*fl
POLE FACE COIL PAIRS; AVF = /sec,

Harmonic correction ^ / surfnr ,
Rad gr«d =__

10r
- /lac or Circ coils } 2

WEIGHT: Fe 6.5D ions; Coils 29 ' o r l t

CONDUCTOR, Material and tvoe n i urni r y ^

FUNDED BY _Gronijigen_Univer_ii.tX

ACCELERATOR STAFF. OPERATION md DEVELOPMENT

SCIENTISTS 2_^ ENGINEERS 1
TECHNICIANS _ 1 0 CRAFTS 2
GRAD STUDENTS involved during year 1
OPERATED6Y V R « «aH or 8 Operators
BUDGET, op & dev
FUNDED BY Groningen University and

Foundation F.O.M.
RESEARCH STAFF, not included above

STORED ENERGY_
COOLING SYSTEM.
POWER: Main coill

Trimming coil»_
YOKE/POLE AREA

MJ

demin. water
360
JLM-

max, kW

max, kW

SECTOR ANGLE (Sep Sec).

4) ION ENERGY (Bending limit) E/A 160

(Focusing limit! E/A = , 8 0

deg

_qa/AzMeV

a/AMeV

ACCELERATION SYSTEM

DEES, number 1 .angle. IRQ

USERS, in house 20 outside 8

GRAD STUDENTS involved during year
RES. BUDGET, in home
FUNDED BY

LL

Groningen University and
Foundation F.O.M.

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
moveble 450

TARGET STATIONS 8 in 6

BEAM APERTURE 2 . 5 cm; DC BIAS 0 . 5
TUNED by.coarsemov. s h o r t t i n e t r i m . c a p .
RF 4 . 7 to 1 3 . 9 mHz,stable t _ _ 5
Orb F__^ to .. mHi; GAIN, max 1 Afl
HARMONICS, RK/Orb F. used 1 , "\
DEE-Gnd. max 7 0 kV. min gap 1
STABILITY, Ipk-pk noise)/(pk RF volt)
RF PHASE stable to t
RF POWER input, max

.deg
kV

/10D

kV/turn

3.1Q~4

150
_deg

kW

STATIONS served at same time, max

MAG SPECTROGRAPH, tVPe__3D___
COMPUTER, model 3 PDP 15
OTHER FACILITIES

RF PROTECT circuit, speed _

Type series
. i;sec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

In-beam gamma ray facility
Gamma multiplicity set-up
Scattering chambers
Beam pulser

REFERENCES/NOTES
1) 3 more target stations and one

more room in 1979.
2) axial injection in design stage.
3) computer control: start in 1979.
4) 8 half-time operators.

VACUUM SYSTEM

PUMPS, No., Type, SizeJ- d i f f u s i o n pumps
0 50 cm, one 3000a/s cryopump

OPERATING PRESSURE 2 _ _ _ MTorr,

PUMPDOWN TIME. ? hrs

ION SOURCES/INJECTION SYSTEM
Livingston (2 types)
PIG (in development)

EXTRACTION SYSTEM
electrostatic 55

CONTROL SYSTEM
manual '

typing limit



ENTRY NO. 44 ( con t . )
CHARACTERISTIC BEAMS

Ps.t.cl*

ENERGY tt

CURRENT x
Y W V V * ^

SKOndtry

ft'
(McVl

50

-,7A~

(per!/i)

Ach,sw*d

- »40

160

(patt/sl

BEAM PROPERTIES

Mortdiied Condition!

Pulse W»cllh ^ rA9_ R F * 0 _*'A Of .

Ph»M! E*c, max RF tSafl_ MA ot

Emraci £M JU ^, ^A ol

Ret. AE/E P J _ ? _ A . uA cl

EmiiMncr
30

(mnvmrocJli TA I uAol
1 ~ U radial J

OPERATING PROGRAMS, tint* dlit

Bane Nuclear Phytict

Solid Siaie Physic*

Bic-Medical Application!

liotope Production

n.u. inpm»nl

radiat ion damage studies

MeV

MeV

MeV

M.V

80 %

%
%

) 7 %

10 %

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

plan view and status report: Dermois et al., these Proceedings.

beam currents for light ions limited by septum dissipation.
300 nA analysed beam on target typical
beam currents for C and 0 beams limited by Livingston source:
5-400 en A external.

typing limit



ENTRY NO. 45

NAME OF MACHINE

iNSTITUTlQN C \

ADDRESS
" 1 1 1 "' " I f > » V. l i t ! / ' - .

?7-,-» I T : P T r r r n v , - p . -

DATE ' .?,'7, , '
i 1 • < - Duph.-i: H . V .

IN CHARGE T . F . \ a n fU<n n o 1 - . REPORTED by JOJ-

HISTORY AND STATUS

DESIGN, date MODEL tutu.

ENG. DESIGN, date

CONSTRUCTION, date l O Q T - ]n

FIRST BEAM date (or ooaDpiO t o n s

MAJOR ALTERATIONS ]'?6't

juni: ' C>';

Mul I i -;i;iyJ;Lic l e nmuhi nc
OPERATION, hr/wk; On Target

TIME DIST.. in home I O O %. outiide

USERS' SCHEDULING CYCLE

COST, ACCELERATOR

COST, FACILITY, total

1 1Q f '
weeks

FUNDED BY ! • f i v •*> I O I V f PI 1 i. 1 j p * -
Duplinr P-.V.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ! ENGINEERS.

TECHNICIANS ^ CRAFTS _

GRAD STUDENTS involved during year

OPERATED BY Ret naff or

BUDGET, op & dev ~-

\

.Operators

FUNDED BY j j r i v a L u l y , P h i 1 i - . r - -

RESEARCH STAFF, not included aboxs

USERS, in house — outside

GRAD STUDENTS involved during yeai

RES. BUDGET, in house

FUNDEDBY ; l i \. .1 t •-•! v p

FACILITIES JfflHiaafifiSfflfiC

SHIELDED AREA, fixed

movable

TARGET STATIONS y

STATIONS served at same time, max

MAG SPECTROGRAPH. tvoe

Ph • 1 i p -.. -
nt.phni

130
- -

jn t o . PD 1
_ _

_ _

R.V.

m2

m2

_XO0MK

COMPUTER, model P l i i l d ; > f f
30irKBft(FACIUTIES

~ *3M

Lie ui-Q'lucti on

REFERENCES/NOTES

H . T . . a n d V - ; r s t ( - r ,
M . F . C . , r e p o r t ^ 3 - 1 9 ( 1 ? ^
p . H

MAGNET

POLE FACE diameter 1 'l 0 cm; R extraction

GAP, min 1 f> cm; Field k G l

) cm; Field

5?

max _i<)

AVERAGE FIELD at R exi 1*5.

CURRENT STABILITY.

NUMBER OF SECTORS.

POLE FACE COIL PAIRS: AVF

Harmonic correction

Radgrad

I ampere turns

.parts/10o; B r r ) . , / (B)_

; SPIRAL, max 'l •' _deg

./sec;

WEIGHT: Fe JiD
/sec or Circ coils.

tons; Coils

CONDUCTOR, Material and Wpe A l

STORED ENERGY

COOLING SYSTEM

POWER: Main coi l*

V.'i L<?r

Trimming coils _

max, kW

max, kW

YOKE/POLE AREA.

SECTOR ANGLE iSep Sec)

ION ENERGY (Bending limit) E/A •>

(Focusing limit) E/A •

deg

_q2 /A2 MeV

q/AMeV

ACCELERATION SYSTEM

DEES, number 1

BEAM APERTURE

TUNED by, coarse_

RF 1 " to ̂

to

.angle

cm; DC BIAS. o kV

fine t r im
_mHz, stable 1 .

OrbF_ 2 I
5^> /io°

1 0 0 kV/turnmHz; GAIN, max

HARMONICS. RF/Orb F, used 1 5 1 OX' 3 r 1

DEEGnc, max 10 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt) 0 . OQ I

RF PHASE stable to ±

RF POWER input, max 2i2

RF PROTECT circuit, speedy

Type Scrif.'f Triudo

_deg

_ k W

. jisec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No.,Type, Size I O i l P i f f . " 0 0 0 l /
a P C , 1 T?uoL:s p . , I-. lOOm-^/b

OPERATING PRESSURE.
PUMPDOWN TIME

3-10
hrs

ION SOURCES/INJECTION SYSTEM

I n t e r n a l . Vtcoded ru
-,q A

EXTRACTION SYSTEM

e l e c t r o s t n t i c
CONTROL SYSTEM

typing limit



ENTRY NO, 45 ( con t . )

CHARACTERISTSC BEAMS

Particle

!? !

CURRENT

Internal

External

Secondary

H >

Goal

(MeV)

''no

lpart/«) (part/il

BEAM PROPERTIES
Measured Condition;

Pulte Width

Phaw Exc, max

Extract Elf

Res, .lE/E

Emittance

(mrn-mttd)J

RFdeg tiA of MeV

. RF deg «A of MeV

)_jiAof _2£L.MeV
»iA of MeV

.axial 1

radial I ~

OPERATING PROGRAMS, time dirt

Basic Nuclear Phytics_
Solid State Phyiici

Bio-Medical Applicationt

Isotope Production

Development

-MeV..

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY MO. 47

INSTITUTION

CSIR Pretoria Cyclotron _ . . J u l y 24,78
OF MACHINE _, „.__ OATI , _ . ._

CouncTT FcTr BcIfcn"tTnc™"ari3 Tndustrial Research (CSIR)

INCMAHCE

p ifOox'J95V''TrTtbTra""fffiOTV"lt«pu>»iie of South Africa

S J Mi l l * A A Cowley

HISTORY AND STATUS

DESIGN, d*«« _I5J5,Q

ENG. DESIGN. cUt» . _

CONSTRUCTION, rJ»l«

MODEL t«t»

f IRST BEAM <!*!• lor goall__J.9.5fl

MAJOR ALTEHATlONS„( S C O . j

OPERATION, | 3ft

TIME DIST. m houi»_

USERS' SCHEDULING CYCLE

COST. ACCELERATOR

COST. FACILITY, total _

FUNDED BY CSIK

/*"1*. On T.rgut LLQ_

1QQ_ %. o u u i * _

ACCELERATOR STAFF. OPERATION md DEVELOPMENT

}_ ENGINEERS '

5 CRAFTS " 2

SCIENTISTS _

TECHNICIANS

GRAD STUOENTS involved during year..

OPERATED BY Rei «tafl or
BUDGET, op & dov ~

FUNDED BY

0
Operator*

CSIR

RESEARCH STAFF, not included ibov.

USERS, in houje '_ outiide

GRAD STUDENTS involved during year

RES. BUDGET, in house
FUNDED BY C S I R

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed * - * U

movable N o n e

TARGET STATIONS 4 in

STATIONS served at same time, max

MAG SPECTROGRAPH. tvDe

2
1
-

m 2

m 2

rooms

COMPUTER, model _

OTHER FACILITIES

Varian V 73
Facility for Isotope
Production

REFERENCES/NOTES
Nucl. Inst. & Meth., 3,323 (1958)
Nucl. Inst. & Meth., 8,261 (1960)

s typing limit

MAGNET

POLE f ACE

GAP. mm

49.3

15,9 cm. F..w Af^L kG P '
' IAVERAGE

I «mp»'I «
« *»i .U.,7^ "G j

CURRENT STABILITY J£QILr»M</ '0 6 . Bm.,/iB»

NUM8ER Of SECTORS....JJ_ . SPIRAL, m«x Q <**

POLE FACE COIL PAIRS AVF , ._ /»«.

Harmonic eor'oetion

R»d a'»<1..__,..

WEIGHT F« 7_3..,,8__ tool; Coil*. S . 4 .ton*

CONDUCTOR. Ma«r4al and ivpt..

STORED ENERGY Q MJ

COOLING SYSTEM___Water_

POWER M»in coil* 70

Trimming coili __J-

YOKE/POLE AREA JJJL

SECTOR ANGLE (Sep Seel -

ION ENERGY (Bending limit) E/A »

(Focusing limit) E/A • q/A MeV

ACCELERATION SYSTEM

DEES, number *•

BEAM APERTURE 5

angle

cm, DC BIAS

140 .dog

TUNED by. coarse MS
RF 10.8 to 17.4

fine V C . A U T O

.mHi, stable t 10 /10D

Orb F 1 0 . 8 t p 1 7 . 4 mHz; GAIN, max

HARMONICS, RF/Orb F, used

DEE-Gnd, max 7 2 kV. min gap

STABILITY, (pk-pk noise)/(pk RF vo l t )_

RF PHASE stable to i
RF POWER input, max

280 kV/turn
1

40
.deg

kW

RF PROTECT circuit, speed

Type Rectifier Cut-off
1000

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

2 Diffusion HV,
2 Roughing

OPERATING PRESSURE,

PUMPDOWN TIME

50 jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal hot cathode ion source.

EXTRACTION SYSTEM

D C Eles tros ta t i c with 1st harmonic
CONTROL SYSTEM

Manual



ENTRY NO. 47 ( c o n * . >
CHARACTERISTIC BEAMS

P

JHt-
"He

Uwni!

S»cond«'v

,JL_

IMeVi

s
ITS

32

Ipart'l)

5.8-15.3

18-38
23-14.6

UA)

ZPQ
150

HF * 3 .

60
H«. At I

Cimltsncr

wA ol . M«V

1 , iKJml j " "

OPERATING PROGRAMS, tim* dtn

Bane Nodes! Phytici^

Solid State Phvtici __

Bio-Medical A^iplicatic

Itolop* Ptoduclion_

Developm*"'

20

i

70

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

During 1960 Thomas 'shims were installed in order to improve the vertical
focussing.

The cyclotron has been modified for variable-energy operation and for
acceleration of 3He-ions during 1969. A 3He-recovering system has been
installed.

typing limit



ENTRY HO..46

t OF

INSTITUTION

IM CHARGt

Kationai A«t lcr . i tor Ctntr«
f 0'_Jk>x~i2QK SEcllenbogch,

24 July 19 78

), South Africa.

A H Botha

HISTORY AND STATUt

DESIGN. rt*i» J 975 „ MODSL t«t« _ _

ENO, DESIGN, del* „ J5J8,, . ...

CONSTRUCTION, rl.l. ._„._j,2.2?.^_,,,.__

HHST BEAM <tete lo» 8«*ll D e c . 1983

MAJOR ALTERATIONS

MAONET

1975

OPERATION. hf / *k . On T*rg*t

TIME DIST .. in houw _ %, o u l u *

USERS" SCHEDULINO CYCLE _

COST. ACCELERATOR _ _

COST. FACILITY, toul

FUNOEDBY

ACCELERATOR STAFF, OPERATION *nd DEVELOPMENT

SCIENTISTS jf_~ ENGINEERS JjQ

TECHNICIANS _8 CRAFTS

CHAD STUDENTS involvnd during year

OPERATED BY R n unit or Operator*

BUDGET, op & dev ___

FUNDED BY _

RESEARCH STAFF, not included above

USERS, in ho-.uo outi.de

: yearGRAD STUDENTS involved (.'

RES. BUDGET, in home

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

700

900
~25TARGET STATIONS

STATIONS served at same time, max ,

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

10
One

REFERENCES/NOTES

I. ML Rautenbach, A H Botha,

9 0 9 cm. M «.i«*c!.onPOLK FACE «i<*m*!«<

GAP, mm .y..^. .„ cm. Ft*Ul ^J.̂ T.,

fnjm ..... ~ . . . cm. FjeW

AVERAGE FIELD at R •* ! . 5 , 2

CURRENT STABILITY 10

*G > _

NUMBER OF SECTORS

POLE FACE COIL PAIRS

U
AVF

. SPIRAL. m» 0 .

RaS grad 1.21~-. ... ' •« "' Ci'c coils . -

WEIGHT Fe 1AQQ to"«. Coili ..^.5^8 '<">'

CONDUCTOR. Manual and iyp«, CoppfiZ UC

STORED ENERGY L_._ M J

COOLING SYSTEM d p i n i p e r a l i zed w a t e r

POWER M»in coilj 7J10> ""•«• kW

Trimming coili J L5,Q_ m«>, kW

YOKE/POLE AREA _ 7.4 *

SECTOR ANGLE (S«p Sec) J A !.„ * «
ION ENERGY (Bending limn) E/A - 2QQ q2/A2 MeV

I limn) E/A - 200 Ql

ACCELERATION SYSTEM
2

DEES, number _ angle. 51"

BEAM APERTURE__3 cm. DC BIAS Q. kV

TUNED by. coarmMS, VC ''"« ][£
mHi. itable i . 1 part /iob

Orb F 0 , S to 6 , 5 mHz. GAIN, max

HARMONICS. RF/Orb F, used 4 , 1 2

DEE-Gnd, max 2 5 0 kV. mm gap LP_

STABILITY, (pk-pk noise)/(pfc RF volt)

RF PHASE stable to t

RF POWER input, max 2

RF PROTECT circuit, speed

Type

1Q0Q kV/turn

15Q
_deg

kW

/secFREQUENCY MODULATION, rate 0

MODULATOR. t y p e _ I

BEAM PULSE, width Z

VACUUM SYSTEM

PUMPS. No., Type, Size4 Rotary vane (200 m3/hr),
4 Turbo molecular (4000 l / s ) . 8 crvopumps.

OPERATING PRESSURE _ 0 , 1 MTorr.

hrsSeventh PUMPDOWN TIME.
20

I n t . Conf. on Cyclotrons and their ION SOURCES/INJECTION SYSTEM

Applications, Zurich(1975)pp.117- Two bending magnets in central region and
122 a magnetic inf lect ion channel in one po le - t ip

2. A H Botha et a l . , IEEE Trans.Nucl. EXTRACTION SYSTEM E lec tros tat ic channel and

typing limit

Sci. NS-24.No.3(1977),pp 1118 -

1120.T.

3. National Accelerator Project,

Technical Report of the Accelera-

tor -Task- Group.,. (1976)

two septum magnets.

CONTROL SYSTEM

Multi-minicomputer system with CAMAC
interfacing. The system has a hierarchial
structure: 2 senior-level and 3 junior-
level computers.



ENTRY NO, 46 l e o n t , )

CHAftACTCRISTIC MAMS

Ps-t.ftr
»„» •

internal

E»|pn»l

IM*V1

20-2JX)
358
660

WAI

10_
Too

(CUIIl/t)

Secondary

U A ,

—

-

Mnturod

M»Wid» , . »f * a ! ,
Chaw fc« "W" „,.._ «* * 8 -

Hct. Atf.'E '*

1 _.fsrti»i !

OPERATING PROGRAMS, uma dm

BMiC Nucl*»f Phytict

Solid Sta!# Pfiv»>Ci

Itoiop* PiodiiClion

Conitit

H f* C'

(iA Cl'

.Ao.

K.A o» „

• — — - — -

, ,

HW< S

M t V

MoV __

Mf,V

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit Layout of Facility



ENTRY NO. 49

NAC Light-ion Injector
NAME OF MACHINE

INSTITUTION National Accelerator Centre
ADDR ESS

DATE
24/7/78

P 0 Box 320. Stellenbosch 7600. South Africa

IN CHARGE
G Heymann

REPORTED by_
A H Botha

HISTORY AND STATUS

DESIGN, date J97R MODEL tests.

ENG. DESIGN, date

CONSTRUCTION, date 1980 - 1983

FIRST BEAM date tor goal).

MAJOR ALTERATIONS

- Jan. 1984

OPERATION,

TIME DIST.. in house

USERS" SCHEDULING CYCLE.

COST, ACCELERATOR

COST. FACILITY, total

FUNDED BY

hr/wk; On Target. hr/wk

_%, outside.

.weeks

CSIR

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS.

TECHNICIANS CRAFTS _

GRAD STUDENTS involved during year

OPERATED BY __Res staff or

BUDGET, op & dev

FUNDED BY

.Operators

RESEARCH STAFF, not includad above

USERS, in house outside,

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS

STATIONS served at same time, max

in

m 2

m 2

rooms

MAG SPE^TROGRAPH, type.

COMPUTER, model

OTHER FACILITIES

REFERENCES/NOTES

MAGNET

POLE FACE diameter

GAP, min 15

112

max.
la1Q,128xi06

Tampere turns

lOOparts/106; Bmar/(B> 1.21

_4 ; SPIRAL, max 0 dea

/sec;

cm; R extraction

cm; Field 1 0 . 4 kG"]

25 c m ; field 6 , 2 4 |<G \

AVERAGE FIELD at R ext 8 , 6 KG |

CURRENT STABILITY_

NUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF.

Harmonic correction

Rad grad

WEIGHT: Fa 32

CONDUCTOR, Material and type C o p p e r

STORED ENERGY 0,06

COOLING SYSTEM

POWER: Main coils 17 ,4

Trimming coils

YOKE/POLE AREA 90

47,6

./sec or Circ coils 1

tons; Coils 1 . 9 7 tons

MJ

Demineralized water
max, kW

max, kW

SECTOR ANGLE (Sep Sec) -

ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A =

deg

_q2 /A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number

BEAM APERTURE

_angle_

_cm; DC BIAS.

90
0 kV

T U N E D by. -^oarseShort.Pl. fjne T r i m . C a p .

RF 7 . 5 t o 26 mHz. stable± 1° /1Q6

Orb F 1 . 25 to 13 mHz; GAIN, max

HARMONICS, RF/Orb F, used

DEE-Gnd, max 7 0 fry, min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

RF POWER input. max.

RF PROTECT circuit, speed.

Typa

280
2 ,6

kV/turn

40
_deg

_kW

.Msec

FREQUENCY MODULATION, rats.

MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size

OPERATING PRESSURE.

PUMPDOWNTIME

_ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO. 49 f jon t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

P

01

P
d

aHe,4He

Goal
'MeV)

0,8-8
0 L L
0,8-8

(MA)

100
100
50

(part/s)

Achieved
(MeV)

(MA)

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deo
Phase Exc, max RF deq
Extract Eff %
Res. AE/E %

Emittance

, , f axial 1
(mm-mrad) I \

1 radial I

OPERATING PROGRAMS, time dist
Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

DBiiBlnpmRnt

Conditions

wA of MeV

xA of
liAof

uAof

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Will be used as an injector for 200 MeV separated-sector cyclotron of
the South African National Accelerator Centre.

IVPing limit



ENTRY NO. 51

NAME OF MACHINE Stockholm 225-em Cyclotron
INSTITUTION. Research I n s t i t u t e of Physics
ADDRESS S-104 05 Stockholm 50, Sweden

DATE__0ct. 1978

IN CHARGE C.J. Herrlander REPORTED by H. Atterling

HISTORY AND STATUS

DESIGN, date 1 9 4 6 MODEL tests 1946 (RF)

1946 (starts

1346 (starts

ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or anal) ah f u l l r a d i u s
MAJOR ALTERATIONS Nsa «F system i n

operation since 1973
OPERATION.
TIME DIST.. in house
USERS" SCHEDULING CYCLE.
COST, ACCELERATOR
COST. FACILITY, total

hr/wvk; On Target ft) 40 (a) hr/wk
%. outside %

weeks

FUNDED BY Sy .Gov t . , Sw. A tnin. Cnrrmj

Wallenberg Foundation and other funds
ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 3
TECHNICIANS ] 2 - 1 4

ENGINEERS.
CRAFTS

and

GRAD STUDENTS involved during year_

OPERATED BY Res staff or_
BUDGET, op & dew

.Operators

FUNDED BY Sw. Govt., Sw. Nat. Sci. Res.

Council, and Wallenberg Foundation

RESEARCH STAFF, not included above

USERS, in house a "d outside w 5 0

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY Sw. Govt., Sw.. Nat. Sci. Res.
Council, and private funds

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 5 caves (see Fig.)

m

175 m2

TARGET STATIONS

STATIONS served at same time, max

MAG SPECTROGRAPH, type

1 (cf. Fjg.)

COMPUTER, model PDP 11/70 + PDP 11/55
OTHER FACILITIES Ref. to the I n s t i t u t e ' s

Annual Reports

MAGNET

POLE FACE dia 225 ( b ) cm; R extraction_
GAP.«*» 33 cm; Field 16 (&) kG"!

cm; Field kG >
I ampere turns

90 cm

_X10 6

AVERAGE FIELD at R ext _

CURRENT STABILITY 1 0

NUMBER OF SECTORS —

POLE FACE COIL PAIRS: AVF

Harmonic correction

Radgrad_

WEIGHT: Fe.

.parts/106; Bmax/<B>_

_ ; SPIRAL, max _deg

. /sec;

370
/sec or Circ coils

tons: Coils 2 7 _tons

CONDUCTOR. Material and type Cu b a r s , h o l l o w

STORED ENERGY ,, MJ
COOLING SYSTEM,
POWER: Main coils

deijcmized water

at 16 kG 125 -w**., kW

.max, kW

YOKE/POLE AREA

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A =

_q 2 /A 2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number. _angle_ 180 .deg

kVBEAM APERTURE 12~5 cm; DC BIAS
TUNED by, coarse s h o r t , p i . fine t r i m , c a p .
RF 7 . 8 to 10 mHz. stable ± 0 . 0 1 /106

Orb F to mHz; GAIN, max
HARMONICS, RF/Orb F, u s e d _ l

kV/turn

DEE-Gnd, max 1 2 0 kV. min gap_

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ±

RF POWER input, max

RF PROTECT circuit, speed

Type ignitron crowbar

8
g 0.2

deg

250
.Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 3 o i l d i f f u s i o n pumps
(one 50 cm, two 40 cm)

REFERENCES/NOTES

[a.) Operation recently resumed after a

long-lasting shutdown, necessitated by

construction and installation work. The

beam-on-target time given was recorded

prior to mid-March 1977.

(fa) The poles are extended by steel

discs tapered to a diam. of 211 cm.

(c) Max. field used; max. attainable
typing limit f i e l ( j a b o u f c 2 Q ^

OPERATING PRESSURE

PUMPDOWN TIME 8-10

yTorr,

hrs

ION SOURCES/INJECTION SYSTEM

internal PIG source; for heavy ions

indirectly heated cathode

EXTRACTION SYSTEM
electrostatic deflector

CONTROL SYSTEM



ENTRY NO. 51 Ccont.)

CHARACTERISTIC BEAMS

Particle
Goal

(MeV)

(MA)

Ipart/s)

Achieved
(MaV)

10-15
20-30
40-60

120

O.lnA-w5p/

0.1-10n/

Ipart/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width RF deg jiA of
Phase Exc. max RF den >iA of _

Extract Eff % *iA of
Res, AE/E % iiA of

Emittance

(mm-mrad) j j nA of
1 radial 1

OPERATING PROGRAMS, time dist

i Basic Nuclear ^hvsics m a i n l y

Solid State Phvsics
i Bio-Medical Applications y e s

Isotope Production y e s

Development

MeV

MeV

MeV

M B V

MeV

%

%

%

%

%

%

ENERGY

CURRENT
Internal

External

at target
in exp. area

Secondary

(d) External beams of other heavy ions to be developed.
PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

REFERENCE: H. Atterling and G. Lindstrom, Arkiv for Fysik _1_5 (1959) 483.
Major modifications are described in the Annual Reports.

TO COMPUTER ROOMS SEAM-PULSING DEVICE BD AREA RESERVED FOR A FUTURE
BEAM-DIVISION OEVICE

B FUTURE BEAM (INCASE OF
BEAM-SHARING)

0 5
1 . I . I i I . I . I

[i-ixl ORDINARY CONCRETE |

H H MOVABLE BLOCKS OF IRON-ORE CONCRETE

METRES

MOVABLE B'.OCKS OF ORDINARY

typing l imit

The Fig. shows the lower floor of the recently built 2-story experimental
hall. The first beam line to the new area (to C1 ) was tested in June 1978.
Two more beam lines are scheduled for completion before mid-1979. Cave C5
is being equipped for processing of bombarded target material. On the upper
floor a shielded area is being arranged for bio-medical synthesis work. On
this floor is also the counting laboratory. For details, reference is made
. JtQ. .the. .19.77. Annual. .Report.



ENTRY NO. 52

NAME OF MACHINE Minicyclotron MC-40
INSTITUTION Instrument AB Scanditronix
ADDRESS Husbyborg, S-755 90 Uppsala, Sweden

DATE 1978-08-08

IN CHARGE Stig Lindback .REPORTEDbv Stig Lindback

HISTORY AND STATUS

DESIGN, date 1 9 7 4 MODEL tests
ENG. DESIGN, date 1 9 7 4 - 1 9 7 5

1974

CONSTRUCTION, date 1 9 7 4 - 1 9 7 5
FIRST BEAM date (or goal) 1 9 7 6
MAJOR ALTERATIONS_

hr/wk; On TargetOPERATION.
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY

.%. outside.

hr/wk
%

_ weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS. CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^__Res staff or
BUDGET, op & dev
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house outside_
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

m"
m2

TARGET STATIONS i
STATIONS served at same time, max.
MAG SPECTROGRAPH. type
COMPUTER, model
OTHER FACILITIES

rooms

REFERENCES/NOTES

x) Data refer to original model
MC-35, which has now been
boosted to the MC-40 version.

typing limit

MAGNET

POLE FACE diameter.
GAP, min 10

max. 18

130 cm; R extraction
cm: Field 21 .3 kG l̂
cm; Field 1 3 . 2 kG ^

50

X10°

AVERAGE FIELD at Rext
CURRENT STABILITY.
NUMBER OF SECTORS 3

17.9 I ampere turns

parts/106; Bmn^/<B)1 . 1 9
_ ; SPIRAL, max 45 deg

/sec;POLE FACE COIL PAIRS: AVF
Harmonic correction 4 p e r V a l l e y
Rad grad /sec or Circ coils_1Q

WEIGHT: Fa 57 tons; Coils ? , R tons
CONDUCTOR. Material and tvoe CM
STORED ENERGY MJ
COOLING SYSTEM.
POWER: Main coils 1 2 0

Dgninera1i?ed wat.pr

Trimming coils
YOKE/POLE AREA

10
max, kW
max. kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A = 4 0

(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number_2
BEAM APERTURE 2
TUNED by, coarse MOV. S h o r t fine V a r . COnri .
RF 1? to ?7
OrbF

angle 90
cm; DC BIAS 0

.deg
kV

mHz. stable *
t o ? f i ft mHz.GAIN.max , 1 7 6 _

HARMONICS, RF/Orb F. used 1 ,?
DEE-Gnd, max 4 4 kV, min gap.
STABILITY, (pk-pk noise)Z(ptRF volt).
RF PHASE stable to t
RF POWER input, max ™*
RF PROTECT circuit, speed b

/106

kV/turn

< 1/1000

Type. Crowbar

_deg

_ k W

. jisec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

2 Diffusion pumps,

each 40 cm, 1 rough pump
OPERATING PRESSURE !

PUMPDOWN TIME 0 - 5 - 1
. jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal, cold cathode

EXTRACTION SYSTEM
Electrostatic deflector + mag, foe, channel

CONTROL SYSTEM
Conventional



ENTRY NO. 52 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

a

a

Goal

(MeV)

9-40
4.5-20
7-53

50

(part/s)

Achieved

(MeV)

(uAI

(pan/s)

BEAM PROPERTIES

Measured

Pulse Width

Phase Exc, max

Extract Eff

Res. AE/E

Emittance

RFdeg

.RFdeg

(mm-mrad)
f axial

[ radiradial J

Conditions

uAof
fiAof

wAof

uAof

uAof

MeV

MeV

MeV

MeV

. MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medica! Applications

Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Changing of operation mode ( f i rs t or second harmonic) is done
completely from control desk without mechanical movements of the
ion source. The ion source cathodes are exchangeable without
breaking the main vacuum.

Highly automated and stable RF-system with an extensive interlock
system providing detailed indications on system status.

Remotely adjustable deflector with temperature monitored septum
to avoid overheating.

The f i r s t MC-40 cyclotron wil l be shipped late fa l l 1978 from
the factory in Uppsala and installed at the Medi-Physics Inc.
plant close to Chicago in the U.S.A.

A second MC-40 wi l l be installed at the EURATOM research laboratory
in Ispra, Italy in the beginning of 1980.

typing limit



ENTRY NO. 53

NAME OF MACHINE

INSTITUTION
ADDRESS

S. I. N. Injector Cyclotron
Swiss Institute for Nuclear Research (S. I. N.)
CH - 5234 Villigen, Switzerland

DATE Aug. 78

IN CHARGE J . - P . Blaser REPORTED by H. A . W i l l a x

HISTORY AND STATUS

DESIGN, date 6 7 / 6 9 MODEL tests 1 9 6 8 / 7 1
ENG. DESIGN.date 1 9 6 9 / 7 3
CONSTRUCTION, date 1 9 7 0 / 7 3
FIRST BEAM date (or goal)

Aug. 1, 1973 int.
Jan. 1, 1974 ext.

MAGNET

POLE FACE diameter 2 5 0 cm; R extraction
GAP, min 2 4 cm; Field

max 4 5 cm: Field

105 cm

AVERAGE FIELD at R ext_
CURRENT STABILITY 10

16. 5

NUMBER OF SECTORS 4

OPERATION, 1 5 0 hr/wk; On Target 1 2 0
TIME DIST. a s I n j e c t . 7 5 %. outside
USERS' SCHEDULING CYCLE 2 t o 3 weeks

_ hr/wk
25 %

POLE FACE COIL PAIRS: AVF
Harmonic correction 4
Rad grad

14 MSw.Fr. (1975) WEIGHT: F» 470COST. ACCELERATOR

COST, FACILITY, total 134 MSw. F r . ( 1 9 7 5 )
FUNDED BY Swiss Federa l Government

ACCELERATOR STAFF. OPERATION and DEVELOPMENT
Design and construction:
Philips Company, Eindhoven,
Netherlands

OPERATED BY S . I . . N . Operators

BUDGET, op & dev see S. I. N. Isochronous
Ring Cyclotron

RESEARCH STAFF, not included above

USERS, in house " outside 1 4 g r o u p s
GRAD STUDENTS involved during yea rapp rOX.
RES. BUDGET, in house -

15

FUNDED BY Swiss National Science
Foundation

FACILITIES FOR RESEARCH

SHI ELDED AREA, fixed
movable

- m 2

approx. 400
5 in 3 roomsTARGET STATIONS

STATIONS served at same time, max 1 ____
MAG SPECTROGRAPH, type 1 1 0 ° a n a l y z . m a g n e t
COMPUTER, model P D P 1 1 / 4 0
OTHER FACILITIES

Isotope production
Irradiation

REFERENCES/NOTES
-A. B a a n e t a l . , IEEE Trans. Nucl.

Sci. NS 20., No. 3 (1973) 257
-N. Hazewindus et al . , Nucl. Instr.

+ Meth. 118 (1974) 125
- J. M. v. Nieuwland, N. Hazewindus,

Philips Res. Rep. 29.(1974) 528

typing limit

/sec or Circ coils.
tons; Coils

CONDUCTOR, Maternal and tvoe A l
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils
YOKE/POLE AREA

12
20 tons

MJ

400
100

SECTOR ANGLE (SepSec)_
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A •

_max, kW
max, kW

105 %
deg

_q2/A2 MeV
q/A MeV

135

ACCELERATION SYSTEM

DEES, number. _angle
cm; DC BIAS.

180 d e o

fine V C . autO
BEAM APERTURE
TUNED by, coarse M S
RF 4 . 7 to 1 7 . 5 mHz. stable ±_
O r b F 4 . 7 to 1 7 mHz: GAIN, max
HARMONICS, RF/orb F.used 3 ( i n j e c t o r mode)

140
1 / 1 0 6

_kV/turn

DEE-Gnd, max. 80 .kV, min gap. 25
STABILITY, (pk-pk noise)/(pk RF volt) l / l O O O
RF PHASE stable to ± . 5
RF POWER input, max 8 0
RF PROTECT circuit, speed 1 0 0 t o 1 0 0 0

_deg

kW

.Msec

Type low level amplifier clamp +
series tube mod.

(1 ns (injector mode)
BEAM PULSE, width ( Ca. 2 0 ° ( V . C. m o d e )

VACUUM SYSTEM O n dtf f u s i o n p u m p s

PUMPS, No., Type, Size ( B a l z e r s )20 000 + 12 000 l/s + Philips Cryo-pump
OPERATING PRESSURE L___MTorr,

PUMPDOWN TIME _§ hrs

ION SOURCES/INJECTION SYSTEM Livingstone -
t.ypp + axial injection. Ortec Duo-
nlasmatron +polarized p. d

EXTRACTION SYSTEM electrostat ic + electro-
magnetic + magnetic channel

CONTROL SYSTEM

with computer access



ENTRY NO. 53 (con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

heavy ions

CURRENT

Internal

heavy ions
External

polarized p+d

Secondary

Goal

(MeV)

10-75
10-6 5

< 10 MeV/
nucl.

50-100
3-5

120

(part/s)

Achieved

(MeV)

14-72-
10-65

70

-120
25

(part/s)

( typical for
BEAM PROPERTIES ( injector mode

Measured Conditions

Pulse Width 8 ° * RFdeg 8 0 uA of 72 MeV p
Phase Exc, max RF deg /iA of MeV
Extract E11 9 0 % 8 0 / I A of 72 MeV J3
Res, AE/E ;_2 * 80 UA of 72 MeV
Eminence fwhm

(mm-mrad) j 7J a*'a t 80 ^A of 72 MeV p

OPERATING PROGRAMS, time dist

Basic Nuclear Physics S 6 6 b e l O W

Solid State Physics
Bio-Medical Applications
Isotope Production

Development

PLAN VIEW OF FACtLITY, NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

S. I. N. Injector Cyclotron - Operational time distribution 1977
(shutdown of 105 shifts not included)

Total operation time of 990 shifts (7920 hours) = ioo %
Cyclotron in operation with beam 81 %
Standby 5.6 %
Regular service 6.7 %
Component failures 6 . 7 % = 100 %

Distribution of effective beam time (6415 hours

A. 1 Experimental beams from Injector cyclotron only:
variable energy,a, p, d 12.5 %
polarized d, p 5 . 5 %
72 MeV p for isotope production 2.6 % = 20.6 %

A. 2 Injection beams for high-energy beam production
high-intensity c. w. 72 MeV p 30.6 % (150 000
pulsed, 400 kHz, 40% d. f. 19.6 % ( ,<Ah
polarized p 1.4 % - 51.6 ?

B. Beam development (both operational modes)

C. Overhead (setup, tuning, etc.)

12.4

15.4

= 100 %)

= 100 %

Injector Cyclotron: Philips design. Mainly used as injector for the S. I. N.
Fling Cyclotron (72 MeV p at 50. 7 Mc/s, 3rd harmonic mode), variable
energy operation 1/4 of scheduled time.

Axial injection system and source .'or polarized p and d operational.

typing limit



ENTRY NO. 54

NAME OF MACHINE S. I. N. Injector Cyclotron II '
INSTITUTION Swiss Institute for Nuclear Research (S.I. N.)
ADDRESS CH - 52 34 Villigen, Switzerland

DATE Aug, 78

IN CHARGE J. -P. Blaser

HISTORY AND STATUS

DESIGN, date 1 9 7 2
ENG. DESIGN, date

MODEL tests 1 9 7 3 / 7 8

REPORTED by U. Schryber/W. Joho

MAGNET 4 separated sector magnets

1973 - 1978
POLE FACE diameter.
GAP, min 3 . 5

CONSTRUCTION,date 1 9 7 8 -

1982FIRST BEAM date (or goal)
MAJOR ALTERATIONS C y c l o t r o n u n d e r

max 3 . 5 cm: Field 1 0 . 4
AVERAGE FIELD at R ext 3 . 5

' ° u cm; R extraction
cm: Field 1 0 . 0 kG

kG
kG

tlffl
X1CT

CURRENT STABILITY %
NUMBER OF SECTORS 4

lat.03
[ampere turns

K J per magn.
.parts/10 ; BmnK/(B> 3 . CT

hr/wk; On TargetOPERATION.
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR a p p r O X .
COST. FACILITY, total

hr/vvk

.%, outside.
weeks

POLE FACE COIL PAIRS: AVF
Harmonic correction 4)
Rad grad

: SPIRAL, max
1

0 dea
/sec;

./sec or Circ coils.

18 MSw. Fr .

FUNDED BY Swiss Federal Government

WEIGHT: Fe 4 x 1 8 0 = 7 2 0 tons: Coils4X. 96 tons
CONDUCTOR, Maternal and tvoe O F H C - P . O p p e r
STORED ENERGY 4 X . 12 MJ
COOLING S Y S T E M d e m i n . w a t e r

ACCELERATOR STAFF. OPERATION and DEVELOPMENT POWER: Main coils 4 x 3 5

ENGINEERS.
CRAFTS

SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during vear_
OPERATED BY ^ _ R e s staff or .
BUDGET, op & dev
FUNDED BY

max, kW
Trimming coils apprOX. 2 k W / m a g a a x . kW

YOKE/POLE AREA 80 %
SECTOR ANGLE (Sep Sec) a p p r O X .

.Operators
ION ENERGY (Bending limit) E/A = 72

28 deg

(Focusing limit) E/A=_
_q2/A2 MeV

q/A MeV

RESEARCH STAFF, not included above 2 )

FACILITIES FOR RESEARCH 2 )

REFERENCES/NOTES

1) Isochronous ring cyclotron for
fixed frequency, under
construction.
(See Proc. 7th Int. Conf. on
Cycl. and their Applications,
Birkhauser, Basel, p. 123)

2) See S. I. N. Isochronous Ring
Cyclotron (this compilation)

3) Design values

4) Special coils outside vacuum
chamber for correction of iso-
chronism and vertical steering

ACCELERATION SYSTEM 3 )

A/2 Resonator 2 ar,ate • 18° (RF)
BEAM APERTURE 4 cm; DC BIAS
TUNED by, coarse fine Trim, (lap.

deg

kV

RF 5 0 . 6 mHz. stable ±_
OrbF to 5,^06 mHz; GAIN 4 0 0 + lOOOkV/turn
HARMONICS, RF/Orb F, used 1 0
DEE-Gnd, max 2 5 0 kV. min gap ~ 3 . 0
STABILITY, (pk-pk noise)/(pk RF volt) 3
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed_

Type

10-4

9. v 1 70
.deg

kW

. usec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 6 X 2000 l / s t u r b o -

molecular pumps
OPERATING PRESSURE.

PUMPDOWN TIME
10- _ tiXorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

2 septum magnets 5° and 40°
CONTROL SYSTEM

existing, access to two computers
(PDP 11/40 and PDP 11/60)



ENTRY NO. 54 (con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT

Internal

External

Secondary

Goal

(MeV)

>5foAoo

(part/s)

Achieved

(MeVI

(MA)

(part/s)

BEAM PROPERTIES

Goal Conditions

MAof
yAof

*xAof

MA of

MeV

MeV

MeV

MeV

PulseWidth x o RFdea

Phase Exc, max RF deg

Extract Eff % _

Res, AE/E % _

Emittance

( 2 11
_ _axia I I O O O ^ A of_72_ MeV
TT' Z radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

i Applications u n d e r inves t igat ion
Isotope Production p a r a s i t i c ~ 50 %
Development Injection in to 600 MeV -

r ing 100 %

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

The S. I. N. Injector Cyclotron II has two stages. The first stage
is a 800 keV DC accelerator with a Cockcroft-Walton type high voltage
generator. The 40 keV beam from the ion source is analyzed in a beam
transport-system prior to injection into the accelerating column.

typing limit



ENTRY NO. 55

NAME OF MACHINE S. I . N. Isochronous Ring Cyclotron DATE Aug. 78
INSTITUTION Swiss Institute for NIIP1PIII« RpB P a^h (S. T. N. )
ADDRESS CH - 5234 V i l l i gen . Switzerland

IN CHARGE J . P. Blaser REPORTED by H . A . Wi l l aX

HISTORY AND STATUS

DESIGN, date 1 9 6 2
ENG. DESIGN, date

MODEL tests 1962/68

1967/71
CONSTRUCTION, date 1969/74
FIRST BEAM date (or goal)
MAJOR ALTERATIONS

Jan. 18, 1974
energy from

MAGNET(8 separate magnets)
36O-930

POLE FACE diameter cm; R extraction
GAP. min 5 c m : Field 2 0 . 9

max cm; Field
AVERAGE FIELD at Rext 8 . 7

520 to 590 MeV
OPERATION, 120
TIME DIST., in house.

hr/wk; On Target 9 0 tolOOhr/wk

%, outside %
2 tO 3 weeksUSERS' SCHEDULING CYCLE

COST, ACCELERATOR 35 MSw. F r . (19741

COST. FACILITY, total 134 MSw. F r . (1975)

FUNDED BY Swiss Federa l Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 4 ENGINEERS 1 2
TECHNICIANS and CRAFTS 20

GRAD STUDENTS involved during year_
OPERATED BY 6 Re5 staff or 15 .Operators
BUDGET, op & dev 6 MSw. F r , (w. o. salar ies)
FUNDED BY Swiss Federa l Government

RESEARCH STAFF, not included above

USERS, in house outside a p p r O X . 5 0
GRAD STUDENTS involved during year apprOX. 50
RES. BUDGET, in house 50 M S w . F r . ( w . O. s a l . )

FUNDED BY Swiss Federa l Government

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable total 2700

10
TARGET STATIONS 3 » ir
STATIONS served at same time, max
MAG SPECTROGRAPH,typePJon spectrometer
COMPUTER, model several PDP 11 /QDD
OTHER FACILITIES

445

15 6
X106

(ampere turns

CURRENT STABILlTY^_5_parts/10; Bn

NUMBER OF SECTORS__8 ; SPIRAL, max 35 den
POLE FACE COIL PAIRS: AVF l 8 ( 9 ) c O r r e c t J O n / s e c :

Harmonic correction
Rad grad /sec or Circ coils

WEIGHT: Fe 1960 t o t a l tons:Coils 28 tons
CONDUCTOR, Material and type
STORED ENERGY MJ
COOLING SYSTEM demin. water
POWER: Main coils ~ 650 max, kW

Trimming coils max, kW

YOKE/POLE AREA 120
SECTOR ANGL*; (SepSec)_ 20

ION ENERGY (Bending limit) E/A =_
(Focusing limit) E/A =

ACCELERATION SYSTEM

Cavities: 4
BEAM APERTURE
TUNED by, coarse_

RF 50.6 3to

deg
_q2/A2 MeV

q/A MeV

cm; DC BIAS
fine

kV

jdimen.
~ mHz, stable ±. 1 h?

Orb F 8 . 4 1 t o - mHz; GAIN, max 2 0 0 0 kV/turn
HARMONICS, RF/Orb F, used 6_ih
DEE-Gnd, max 6 0 0 kV. min gap 15 cm
STABILITY, (pk-pk noise)/(pk RF volt). 3 X 1C£^
RF PHASE stable to ± < 1
RF POWER input, max 4 X 200
RF PROTECT circuit, speed 100

Type low level amplifier clamp
FREQUENCY MODULATION, rate /sec

MODULATOR, type

.deg

kW

. Msec

BEAM PULSE, w id th .

2 superconducting mnon ohannpig, VACUUM SYSTEM

m°dtcal pion
nstruction

ojuyfcjTig mdtca l pi
nel under construction

REFERENCES/NOTES
*two meson production targets in one
beam line, one p-target
(scattered polarized p parasitic)

PUMPS. No., Type, size 4 t i t a n i u m - s u b l i m a t o r s ,

12000 1/s

OPERATING PRESSURE

PUMPDOWN TIME

_ ItTorr,

hrs

ION SOURCES/INJECTION SYSTEM 72 Me\" p beam
at 9f)f) nmIUJJJ . _ _ . . _ _ ,

pulse rate ~B0. 6 3 or 16 .88Mc/s
EXTRACTION SYSTEM electrostat . deflector,

magn. focusing channel, extr . magnet
CONTROL SYSTEM

computer-aided
typing limit



ENTRY NO. 55 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle
Goal

(MeV)

590

Achieved
(MeV)

588+1

OiA)

>1OO

("routine" 60-80)

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width ^ 6 ° * RF deq 8 0 ufl> of 5 8 8 MeV

Phase Exc, max RF deg uA of MeV

Extract Eff > 9 9 . 5 %

Res. AE/E ~

Emittance

80 nAof 588 MeV _P
_Bil_MAof 5tfl8_MeV

*fwhm

(mm-mrad) f £ f ~ ̂  j . 80_ MA of 5 ^ ^y,^

see belowOPERATING PROGRAMS, time dist

Basic Nuclesr Physics
Solid State Physics
Bio-Medicp! Aociicsriop.r

Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

S. I. N. Isochronous Ring Cyclotron - Operational time distribution 1977
(shutdown of 105 shifts and separate
Injector operation of 270 shifts not
included)

Total operation time of 720 shifts (5760 hours)
Ring in operation with beam 78 %
Standby 10.6 %
Regular service 7.6 %
Component failures 3. 8 %

= 100 %

= 100 %

Distribution of effective beam time
A. Experimental beams

High intensity c. w. 590 MeVp
Pulsed 400 kHz, 40 % d. f.
Polarized p

B. Beam development

C. Overhead (setup, tuning, etc. )

(4490 hours

43.5 % ) 137000
28.0
2.0

)
= 73.5 %

= 12.0 %

= 14.5 %

= 100 %)

= 100 %

Isochronous ring cyclotron with eight separated small gap magnets, four
high voltage TE-cavities. Large AE/turn, extraction near i>r a 1.5 -*•
Large AR/turn-*-Extraction efficiency over 99 %.

Design of components for easy access and repair. Power consumption total
4. 5 MW (including injector and beam lines up to 2 n-production targets).

Transmission through ring cyclotron of 99 % (at 80 ̂ A level) achieved.
Essential use of beam: ^-production.

typing limit



ENTRY NO. 56

NAME OF MACHINE

INSTITUTiON

ADDRESS

The Amer.sham Cyclotron DATE roth July
The Radiochemical Centre Ltd
Amersham, Bucks, England•

IN CHARGE II.F. Finlan REPORTED by_ t'.t'. Finlan

HISTORY AND STATUS

DESIGN, date 19n2

ENG. DESIGN, date

MODEL tests

CONSTRUCTION, date 1963 -19P .5

FIRST BEAM date (or goal)

MAJOR ALTERATIONS Computer c o n t r o l 1975
1965

hr/vuk; On Target
100

OPERATION.

TIME DIST.. in house.

USERS' SCHEDULING CYCLE

COST. ACCELERATOR a p p r o x

COST. FACILITY, total

FUNDED BY

>150
%, outside.

hr/wk

%

£3.5 x 1CP
weeks

approx. £5 x 1QD

United Kingdom Atomic Energy
Authority

ACCELERATOR STAFF. OPERATION and DEVELOPMENT
3

ENGINEERS.

CRAFTS

SCIENTISTS

TECHNICIANS

GRAD STUDENTS involved during year_

OPERATED BY ~ • Res staff or_

BUDGET, op & dev

FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house ^ . outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS

STATIONS served at same time.

MAG SPECTROGRAPH. type

—

in

max

m 2

m 2

~ rooms
—

—

COMPUTER, model

OTHER FACILITIES

MAGNET

POLE FACE diameter

GAP, min 1 6

140

max. 30
cm; Field

cm; Field

AVERAGE Fl ELD at R oxt

CURRENT STABILITY 50

NUMBER OF SECTORS,

POLE FACE COIL PAIRS: AVF

Harmonic correction

Radgrad_

WEIGHT: Fe.

CONDUCTOR, Material and type_

STORED ENERGY

COOLING SYSTEM

POWER: Main coils

Trimming coils

YOKE/POLE AREA

cm; R extraction

18

73.b
./sec or Circ coils

tons; Coils. *

Aluminium
MJ

1 4 U .max, kW

.max, kW

106
SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg

_q2/A2 MeV

q/A MeV

DEES, number.

ACCELERATION SYSTEM
1

BEAM APERTURE *

TUNED by,coarse M . S .

R r to

OrbF

angle

.cm; DC BIAS,

fine

180

0.5 kV
M.P.

to "21"
mHz, stable ±_ 10

mHz; GAIN, max TOO
/10D

kV/turn

HARMONICS, RF/Orb F, used

DEE-Gnd, max 5 0 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

RF POWER input, m a x _ _

RF PROTECT circuit, speed

Type Thyra t ron crowbar

0.01

100

6000
_kW

.Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, width.

Isotope production - Quick change watervACUUM SYSTEM
Irradiation, Solid State - Yes cooled
Biological

t
-No- T v p e'S i z e -

Time-of-Flight Study

RE

NOTATIONS

Separation

M.S.- movable s tar t
M.P.- movable panel

OPERATING PRESSURE,

PUMPDOWN TIME

. juTorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM
None

CONTROL SYSTEM

typing limit

SELECTED REFERENCES
CERN - Repor t 63-19 , (1963) 286



ENTRY NO. 56 (cont.)

CHARACTERIST

ENERGY

CURRENT
Internal

External

Secondary

IC BEAMS

Particle
P

~a

p
d

Goal
(MeV)

27

1 6 "

1W0
1000

(part/s)

Achieved
(MeV)

27

1 5 "

> (!$o
> 400

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RFdeg
Phase Exc, max RF deq
Extract Eff %
Res. AE/E %

Emittance

. f axial ]
(mm-mraa) \ \

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications
Isotope Production

Dfiuplnpment

Conditions

uA of MeV
jiAof
»»Aof
yAof

uAof

100

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

Isotope production machine, mini-computer controlled since 1974 to operate

for periods of up to 100 hours with no operator in attendance. Mini-computer

controlled automatic target change with no operator in attendance since 1977.

typing limit



ENTRY NQ. 57

NAME OF MACHINE

INSTITUTION

ADDRESS

l m RADIAL RIDGE CYCLOTRON

UNIVERSITY OF BIRMINGHAM

DATE JULY 1976

BIRMINGHAM B15 2TT ENGLAND

IN CHARGE G . C . MORRISON . REPORTED by W . C . HARDY

HISTORY AND STATUS

DESIGN, date 1 9 5 7 MODEL tests NONE
ENG. DESIGN, date 1 9 5 7 - 6 3

CONSTRUCTION, date 1 9 5 8 - 6 3
FIRST BEAM date (or goal) TNT 1 961 KXT

MAJOR ALTERATIONS, _ _

OPERATION, 100 hr/wk; On Target 90
1 0 0TIME DIST., in house.

USERS' SCHEDULING CYCLE

COST. ACCELERATOR £ 3 0 , 0 0 0

COST. FACILITY, total

FUNDED BY

_%, outside P_

hr/wk

%
12 weeks

O.S.I.R. (NOW S.R.C.)

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

0 .ENGINEERS.

CRAFTS

.Operators

SCIENTISTS
TECHNICIANS

GRAD STUDENTS involved during year_
OPERATED BY 0 Res staff or_
BUDGET, op & dev £ 1 5 . 0 0 0

FUNDED BY UNIVERSITY OF BIRMINGHAM ANTi

SCIENCE RESEARCH COUNCIL
RESEARCH STAFF, not included above

USERS, in house 1 6 outside °

GRAD STUDENTS involved during year 8

RES. BUDGET, in house £ 4 0 , 0 0 0
FUNDED BY UNIVERSITY OF BIRMINGHAM

AND SCIENCE RESEARCH COUNCIL
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable
90

TARGET STATIONS 6 in 1_

STATIONS served at same time, max ]__

MAG SPECTROGRAPH. type NONE

COMPUTER, model IBM 1 1 3 0 0 + GEC 4 0 8 0
OTHER FACILITIES

1 0 MASS TDENTIFTCATTON SVSTFM
COTINTF.R TET.F.SrOPKS

REFERENCES/NOTES

NUCL.INST.METH. 18 /19 , 25 , 1962

NUCL.INST.METH. 32, 325 , 1965

typing limit

MAGNET

POLE FACE diameter 102 cm; R extraction

GAP.min 7 - 6 cm; Field ]Q kG

.kGmax 1 4 , *> c m : Field
AVERAGE FIELD at R s x t _
CURRENT STABILITY 10

) • • -
X10°

ampere turns

6 ; B / ( B > * • 2

NUMBER OF SECTORS_JJ

POLE FACE COIL PAIRS: AVF.

Harmonic correction

.parts/10o; Bmax/(B).
_ ; SPIRAL, max.

0

Radgrad.
WEIGHT: Fe SO

CONDUCTOR, Material and type

STORED ENERGY

COOLING SYSTEM WATER

POWER: Main coils 40

Trimming coils

YOKE/POLE AREA 115

,/sec or Circ coils_.

tons; Coils

Cti. STRIP
.tons

MJ

max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A =

deg
_q"/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number ]_
SEAM APERTURE,

TUNED by, coarse

RF 12

OrbF 12

_angle_ IRQ

n2 .3 cm: DC BIAS.
M . S . fine M . S .

kV

_to_
to

1 6 mHz. stable ± _

16 mHz; GAIN, max

HARMONICS, RF/Orb F, used L_

DEE-Gnd, max 2 7 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt)_

RF PHASE stable to t 3

RF POWER input, max 45

RF PROTECT circuit/speed 1 0 0 0

Type r.TRCTTIT BRF.AKF.R

50 kV/turn

0 . 3
0.001

_kW
.Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 3 DIFFUSION PUMPS
1 x 4 0 cm. 2 x 22 cm.

OPERATING PRESSURE.

PUMPDOWN TIME

_ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
INTERNAL (OAK RIDGE TYPE)

EXTERNAL POLARISED D * AND

EXTRACTION SYSTEM SOURCE

MAG/ELECTRO REGENERATOR & ELECT. DEF.

CONTROL SYSTEM

CONVENTIONAL



ENTRY NO. 57 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

POLARISED.
POLARISED 3He

Secondary POLARISED.n

Goal
(MeVI

12

1OOO

(part/s)

Achieved

(MeV)

12.5
25.1
34.0

(,uA)

0.001
(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width 30 RF deq 1 0 nA of 34 MeV 3 He

Fhase Exc, max 15 RF deg " MA of " MeV

Extract Eff

Res. AE/E

Emittance

(rr.m-mrad)

_6O_%
0 . 4 % "

[_40_ axial ) „
I 40 radial I

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics

80

Bio-Medical Applications,
Isotope Production

Development 20

.MeV

II

II

II

.MeV_

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. 58

NAME OF MACHINE The Edinburgh Cyclotron
INSTITUTION Medical Research Council,
ADDRESS Cyclotron Unit, Western General Hospi ta l , Edinburgh

DATE 7th July , 1978.

IN CHARGE T.E. Saxton REPORTED by T.E. Saxton

HISTORY AND STATUS

DESIGN, date
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal).
MA JOR ALTER ATI ONS

Commercial Design -
The Cyclotron Corporation modei CS3O to standard specification

MAGNET

MODEL tests

Middle 1976

hr/wk; On Target
100 %. outside.

OPERATION, ^ 0
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR P 8 5 0 | 0 0 0
COST. FACILITY, total

11. hr/wk
%

_ weeks

2,400,000
FUNDED BY Medical Research Council
Cancer Research Council

SCIENTISTS *" ENGINEERS,
TECHNICIANS 3 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY - _ R e s staff or .Operators
BUDGET, op & dev
FUNDED BY Medical Research Council

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year 1
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

80

TARGET STATIONS 2 i n

STATIONS served at same time, max
MAG SPECTROGRAPH. type .
COMPUTER, model

rooms

OTHER FACILITIES Shor t - l ived gas isotope
production proposed.

2 Neutron Therapy Rooms

REFERENCES/NOTES

POLE FACE diameter cm; R extraction cm
GAP, min cm; Field kG l̂

.cm; Field
X10°

AVERAGE Fl ELD at Rext
CURRENT STABILITY.
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad

WEIGHT: Fe

CONDUCTOR, Material and type.
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils
YOKE/POLE AREA

. /sec;

./sec or Circ coils,
tons; Coils tons

MJ

.max, kW

.max, kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number angle
BEAM APERTURE cm; DC BIAS.
TUNED by, coarse fine
RF to mHz, stable ±
Orb F to mHz; GAIN, max _
HARMONICS, RF/Orb F.used
DEE-Gnd, max kV, min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to i
RF POWER input, max
RF PROTECT circuit, speed

Type ;

.deg
kV

/I Of
kV/turn

_deg
_kW
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

OPERATING PRESSURE.

PUMPDOWN TIME
_/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO. 58 ( con t . )

CHARACTERISTIC BEAMS

Parttrtp

ENERGY

CURRENT
Internal

External

Secondary

d

d

Goal
(MeV)

100
routii

(part/s)

6.3 MeV

Achieved
(MeV)

15

(,A)

100
ie 70

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RFdeg

Phase Exc, max RF deg
Extract Ef f %
Res, AE/E %

Emittance

_,. f axial 1
(mm-mradW \

\ radial 1

Conditions

uA cf MeV
jiAof
#iAof
nAof

uA of

OPERATING PROGRAMS, time dirt

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

Dftvftlnpmnr"

100

MeV

MeV

MnV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

Used for Fast Neutron Therapy

Two beams into separate treatment rooms

One beam fixed horizontal, with fixed beryllium target

One beam Isocentric, with beryllium target in rotating gantry

Target - Patient distance 125cm,

Patient dose rate 25 rads/min.

0 5 10 15 20m *f

Labi rator)

- _ T o wain
Hospilol Beamo

*" -t~^ l console

Clinica

offices

^2m thick
concrete wall

typing limit



ENTRY NO. 59

NAME OF MACHINE Harwell Variable Energy Cyclotron - VEC
INSTITUTION Atomic Energy Research Establishment
ADDRESS Harwell. Nr. Didcot, Oxon, 0X11 CRAT England

DATEJuly 78

IN CHARGE R. W. Mcllrov REPORTED by E. J . Jones

HISTORY AND STATUS

DESIGN, date 1961-62MODEL tests
ENG. DESIGN, date 1962-6^

1961-63

CONSTRUCTION, date 1 9 6 2 - 6 5
FIRST BEAM date (or g o a l ) i n t . 1965 :
MAJOR ALTERATIONS None

ext.1966

OPERATION. 1 2 0 hr/wk; On Target

TIME DIST.. in house 29_%, outside.
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR .
COST, FACILITY, total
FUNDED BY

77 hr/wk
21 %

£1.2 x 10
weeks

£1.6 x 10v

D.K.A.E.A.

10

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 3 ENGINEERS
TECHNICIANS 9 CRAFTS
GRAD STUDENTS involved during year
OPERATED BY __Res staff or J
BUDGET, op & dev £600K
FUNDED BY U.K.A.E.A.

.Operators

RESEARCH STAFF, not included above

USERS, in house T5 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

20
10

FUNDED BY D.K-A- i

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 7 in
STATIONS served at same time, max
MAG SPECTROGRAPH. type

i.A.

360
0
3
1
-

m 2

m 2

rooms

PDP8COMPUTER, model
OTHER FACILITIESI. Isotope Production
with variable target assemblies.
2. Irradiation facility for damage
studies — prograipni?d beam scanning
and target rocking.

REFERENCES/NOTES
BHEL report NIRL/R/85.
Harwell Report - R57W (pp 5-9).
Proc. Fifth Int.Cycl.Conf., 200,

318 (15569).
IEEE Trans. Nucl. Sci. NS-19, no. 2,

101 (1972).

MAGNET

POLE FACE diameter 17o cm; R extraction
GAP, min 19 cm; Field 2 1 . 6 kG

80

max. *»3 cm: Field 1 3 . 1 kG
lat 0.55< 10°

AVERAGE FIELD at Rext
CURRENT STABILITY 100

ampere turns

parts/10°; Bmax/<B>
; SPIRAL, maxNUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF N i l /sec;
Harmonic correction 3 p e r S e c t o r
Rad grad Nil

170WEIGHT: Fe
CONDUCTOR. Maternal and type.
STORED ENERGY

/sec or Circ coils,
tons; Coils

Copper

12
10 tons

MJ

COOLING SYSTEM Demineralised water
POWER: Main coils 3 0 0 max. kW

650 max. kW
120 %

Trimming coils.
YOKE/POLE AREA

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
86

deg
q2/A2MeV

«* 6 5 q/A MeV

ACCELERATION SYSTEM

DEES, number J angle
.cm; DC BIAS.

180
BEAM APERTURE {
TUNED by, coarse S h o r t P I . fine T r i l l
Rr 7*5. to 2 3 inHz. stable*
Orb F 1 . 1 to mHz; GAIN, max
HARMONICS. RF/Orb F, used 1 , 3 ,
DEE-Gnd, max 8 0 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type Reflectometer

.deg
kV

Cap.
0.01 /io6

16O kV/turn

7. 9
0 . 7
0.001

200
_deg
_ kW
Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS. No.,Type, size 3 D i f f u s i o n pumps (one
60 cm. two 76 cm): Liq. N_ cryopanels

OPERATING PRESSURE

PUMPDOWN TIME hrs

ION SOURCES/INJECTION SYSTEM
Internal Penning

EXTRACTION SYSTEM
Electrostatic deflector + mag.channel

CONTROL SYSTEM

Conventional
typing limit



ENTRY NO. 59 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Achieved
IMeV)

22.
80

6A

,iOf
(part/s)

BEAM PROPERTIES
Measured

Pulse Width 2 0 - 4 0 RF deg _
Phase Exc, max RF deg_
Extract Ef f 7 5 %
Res. AE/E 0.35%
Emittance

(mm-mrad.f-22--3'!

Conditions

»JA of
HA of

MeV

MeV
10 nAof 48 MeV
20 uAof 27 MeV

--}_JO,Aof_J59_MeV_

OPERATING PROGRAMS, time dist

27Basic Nuclear Physics
Solid State Physics M e t a l l u r g y 37
Bio-Medical Applications
Isotope Production

Development

)
20

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

Despite a reduction over the past two years in the machine time
required by users, beam requirements are still very varied, ranging
from light ions for isotope production, medium heavy ions such as Li,
B, C, 0, N and Ne for nuclear physics and the heavier metal ions Co,
Cr, Fe and Ni for radiation damage work.

Diversification into the nuclear medicine field has been increasing
has now reached the stage where (a) production of the medical isotope
I is now on a routine basis and (b) plans are being prepared for the

establishment of a limited neutron therapy facility.



ENTRY NO. 60

NAME OF MACHINE Argonne National Laboratory 60-inch Cyclotron DATE 1/17/79
INSTITUTION Chemistry Division, Argonne National Laboratory
ADDRESS 9700 S. Cass Avenue, Argonne, ILL. 60439 U.S.A.

IN CHARGE J» Aron REPORTED by C.

HISTORY AND STATUS
1949DESIGN, date l y t ?

ENG. DESIGN, date '

1951-1952

CONSTRUCTION, date 1 9 4 9 - 1 952
FIRST BEAM date (or goal) 1952 ~
MAJOR ALTERATIONS fagnet Trim Coi ls added

1964. New Dees - 1 9 7 4 .
OPERATION. " 3 5

TIME DIST.. in house.

hr/wk; On Target ""30

9 5 + %. outside t
- 4

hr/wk

USERS' SCHEDULING CYCLE
COST, ACCELERATOR $ 9 5 0 , 0 0 0
COST. FACILITY, total * 2 . 2 X 1

_ weeks

COST. FACILITY, total
FUNDED BY AEC. ERDA

T0s

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 1
TECHNICIANS 1 CRAFTS
GRAD STUDENTS involved during year
OPERATED BY Res staff or X Operators
BUDGET, op & dev
FUNDED BY US DOE

RESEARCH STAFF, not included above

USERS, in house 6 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house -
FUNDED BY DOE

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

350

TARGET STATIONS 11
m

rooms

MAGNET

POLE FACE diameter.
GAP, min 3 0 . 5

152
' u cm; R extraction

cm; Field. kG~
cm; Field kG

68

.X1CT

15AVERAGE FIELD at R e x t _
CURRENT STABILITY 16
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Radgrad_

WEIGHT: Fe.
CONDUCTOR, Material and type.
STORED ENERGY.

kQJ ampere turns

.parts/106; BmaH/(B> 1 . 3
; SPIRAL, max. _deg

. /sec;

265
,/sec or Ore coils_
tons; Coils 2 6 tons

Aluminum
MJ

COOLING SYSTEM Demi neral i zed Water
POWER: Main coils

Trimming coils
YOKE/POLE AREA

STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model -
OTHER FACILITIES Hot Lab, vn'th Caves

REFERENCES/NOTES
W.J.Ramler & G.W.Parker, The Argonne
60-tnch Cyclotron ANL-5907.
W.J.Ramler et.al.,Argonne Cyclotron-
Helium 3 Conversion ANL-7171.
W.J.Ramler et.al.,Energy-Analyzing
System for the Argonne 60-inch
Cyclotron ANL-7251.

typing limit

max, kW
max, kW

1 53
SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 180_angle_
cm; DC BIASBEAM APERTURE

TUNED by, coarse
R F I I .2 to 1 1 . 5
Orb F 11 . 2tol 1 . 5 mHz; GAIN, max
HARMONICS, RF/Orb F, used _]_

120

.deg

kV

tine Tr im Cap
_mHz, stable * 5 Parts . /106

240 _kV/turn

DEE-Gnd, max. _kV, min gap.
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed.

Type: '.

150
_deg
_kW
.Msec

FREQUENCY MODULATION, rate 0
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No.. Type, Size 2 .D i f fus ion Pumps
16 inch :

./sec

OPERATING PRESSURE.

PUMPDOWN TIME
./uTorr,

hrs

ION SOURCES/INJECTION SYSTEM
DC-type hooded arc

EXTRACTION SYSTEM
Electrostatic Deflector

CONTROL SYSTEM
Manual



11

ENTRY NO. 60 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

E-.-SIMl

Secondary

3He**~

-^—
3^e++
a + +

Goal
(MeV)

(MAI

(part/s)

Achieved
(MeV)

10.7
TTX
"3170"

43.0
(MA)

"T50~~
100

90

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF den
Phase Exc, max RF deq
Extract Eff %
Res. AE/E %

Emi nance
, , f axial 1
(mm-mraa) i \

OPERATING PROGRAMS, time ditt

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

DAvnlnpfnnnt

Materials Science

Conditions

nA of MeV

MAof
.MAof
.wAof

uAof

MeV
MeV

' MfiV

MeV

%
10 %

10 %
10 «

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

0

CYCLOTRON
VAULT

CYCLOTRON
INSTRUMENT

ROOM

50
(

reet

typing limit



ENTRY NO. 61

NAME OF MACHINE
INSTITUTION
ADDRESS ______

Brookhaven Cyclotron DATE
8/15/78

IN CHARGE

Brookhaven National Laboratory
Upton, New York 11973 ~

W. B. Jones REPORTED by_
W. B. Jones

HISTORY AND STATUS

DESIGN, date 1 9 6 3

ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

MODEL tests
1964

1963

1965-1967
1968
none

OPERATION, 50

TIME DIST., in house_

hr/wk; On Target V a r i e s

"_90 %. outside 1 0 .
1

hr/wk
%

USERS" SCHEDULING CYCLE •»• _vweeks
COST, ACCELERATOR 400,000 (conversion)
COST, FACILITY, total

FUNDED BY US-DOE

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
TECHNICIANS 3 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or .Operators
BUDGET, op & dev
FUNDED BY

103.000
US-DOE

RESEARCH STAFF, not included above

USERS, in house 4 outside
GRAD STUDENTS involved during year_
RES. BUDGET, in house
FUNDED BY

varies

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

100

TARGET STATIONS 3 i

STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACI LITItS

. m
rooms

REFERENCES/NOTES

MS Movable Short
MP Movable Panels

MAGNET

POLE FACE diameter
GAP. min_

max.

19
34.5

152
cm; R extraction

cm: Field 1 8 kG~

65

.cm; Field. 12
AVERAGE FIELD at R ext.
CURRENT STABILITY

15.4
.kG
. kG

X10°

NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF

. .Harmonic correction
Rad grad

WEIGHT: Fe
CONDUCTOR, Material and type_

STORED ENERGY
COOLING SYSTEM
POWER: Main coils 200

Trimming coils
YOKE/POLE AREA

Jampere turns

.parts/10°; Bma)</<B>
_ ; SPIRAL, max 50 deo

/sec;

./sec or Circ coils °
tons; Coils tons

MJ

max, kW
max, kW

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A = _

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1
BEAM APERTURE
TUNED by, coarse_
RF 9

3

180
3.5
MS

_angle_
.cm; DC BIAS 0

fine panels

.deg
kV

OrbF
-to_

to

2 1 mHz. stable ±_
22 mHz: GAIN, max

HARMONICS. RF/Orb F, used. 3

120
./106

kV/turn

DEE-Gnd, max 70 kV. min gap * '
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max 1 0 0
RF PROTECT circuit, speed
Type Constant current supply"

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type. Size

_deg

_ k W

. ixsec

./sec

OPERATING PRESSURE.

PUMPDOWN TIME

,/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Hooded hot filament

EXTRACTION SYSTEM

electrostatic deflector
CONTROL SYSTEM

typing limit



ENTRY NO. 61 ( c o n t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

*4
He3
He

over

10

MAX.

Goal

(MeVI

40
40
53

!foAo

to 50

POWER

(part/i)

Achieved

(MeV)

36
48
66.5

1 KW

(part/s)

BEAM PROPERTIES

Measured

Pulse Width 5 RFdeg
Phase Exc. max RF deg
Extract Eff 20 %

Res. AE/E • 6 %

Emittance
, . f axial 1
(mm-mrad) { \

[ radial J

OPERATING PROGRAMS, time dist

Conditions

uA of MeV

jiAof

MAof

MAof

fiAof

Basic Nuclear Physics v a r i a b l e
Solid State Physics

Bio-Medical Applications

Isotope Production

Dnuntopmpnt

I I

I I

it

MeV

MeV

MeV

MeV

%
%
%
%

%
V.

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

ivping limit



E'NTRY NO. 62
Nuclear Laboratory. (TUNL)

NAME OF MACHINE Cyclo-Graaff Injector, Triangle Universities PATE 1/8/79
INSTITUTION Duke University, UNC-CH. NCSU
ADDRESS Durham, N. C.

IN CHARGE E. G. Bi touch REPORTED by F. O. Purser

HISTORY AND STATUS

DESIGN, date 1964* MODEL tests —

ENG. DESIGN, date 1965
CONSTRUCTION, date '

FIRST BEAM date (or qoaOFqctory 1966. Site 1968
MAJOR ALTERATIONS Hnrmonic Cftil Sets

MAGNET

POLE FACE diameter_
GAP, min 5

max 10

OPERATION, 50
TIME DIST., in house.

hr/wk; On Target

1 0 0 %. outside.

USERS' SCHEDULING CYCLE 4

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY A

50 . hr/wk

%

_weeks

8 0 cm; R extraction

. cm; Field 2 0 kG

.cm; Field 12 kG

AVERAGE FIELD at Rext 16.4 kG
CURRENT STABILITY

NUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF

Harmonic correction 2

0

33.5 cm

[at X106

i. >

Jampere turns
parts/106; Bmax/<B> J

3. ; SPIRAL, max

Radgrad_

WEIGHT: Fe.

CONDUCTOR. Material and type.

STORED ENERGY

./sec or Circ coils,
tons; Coils

Ai>A k ir* f* iif«iAf h. i ^ * ••* i i t • aiuncu civcnuT

AEC, NO!", IICW, N . C , Duke Un.vfcoouNG S Y S r E M Hollow core copper H,O
MJ

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS Part time ENGINEERS Q

TECHNICIANS 4 CRAFTS 1-4

POWER: Main coils

Trimming coils.

YOKE/POLE AREA

30 KW max, kW

max, kW

GRAD STUDENTS involved during year Part T ime
OPERATED BY X . Res staff or Operators
BUDGET, op & dev _
FUNDED BY US DOE and Universities ~

RESEARCH STAFF, not included above

USERS, in hour; — outside

GRAD STUDENTS involved during year

RES. BUDGET, in house $800.000.00

SECTOR ANGLE (SepSec)_

ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2
BEAM APERTURE 2

angle
cm; DC BIAS.

120
1.0 kV

26
TUNED by, coarse R.F. S t rap fine m o v a b l e s t rop
RF 12 t o . 25.5 mHsr. stable ± . 50

FUNDED BY US D O E

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 11
STATIONS served at same time, max

MAG SPECTROGRAPH. tvne

1000

in 3
2

—

m 2

m 2

rooms

Orb F 12 to 25 .5 mHz: GAIN, max
1

100
/10D

kV/turn

HARMONICS, RF/Orb F, used.
DEE-Gnd, max 3 5 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ± 5

0.002

RF POWER input, max 40

RF PROTECT circuit, speed 1.0
Type Ignition Crowbar

_deg

_kW

.Msec

COMPUTER, model _

OTHER FACILITIES
nnp-774

FREQUENCY MODULATION, rate.

MODULATOR, type
/sec

REFERENCES/NOTES

* Invention of Cyclo-Graaff by H. W.
Newson

BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No., Type, Size 3 Diffusion Pumps,

2 12", 1 4".
OPERATING PRESSURE,

PUMPDOWN TIME

j (iTorr,

'hrs

ION SOURCES/INJECTION SYSTEM

The Cyclo-Graaff, Concept and Practice, PIG, Ax?ql Injection
F.O. Purser, H.W. Newson, N.R. Rober- _ _ •, ; rr^r~
<«« P r* R:U, .^U J P I u/ I* D EXTRACTION SYSTEM D.C. Electrostatic with 1st
son, E.G. BiIpuch and K.L. Walter, Pro- harmonic bump and magnetic channel.
ceedmgs of the Fifth International Cy- C O N T R O L SYSTEM

 P

clotron Conference, Oxford, Eng., 1969
typing limit



ENTRY NO. 62 (cont.)
CHARACTERISTIC BEAMS

Particle

ENERGY H "

CURRENT
Internal

External

Secondary

D"

H"
D~

H"
D~

Goal
(MeV)

15
8

(pA)
50
20

10
2

(part/s)

Achieved
(MeV)

8

(foo
50

25
10

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width 18 RF den 2 0 UA of 15 MeV H~
Phase Exc, max RF deg uA of MeV

Extract Eff 30,50% 15 M of 15 MeV H"
Res, AE/E 0.3% 15 uA of 15 MeV H"
Emittance

, f 20 axial "I 1 A 1 C .._
(mm-mrad)I „ _ \ ID MA of 15 MeV H

OPERATING PROGRAMS, time dist

Basic Nuclear Physics 100 %

Solid State Physics %
Bio-Medical Applications %
Isotope Production %

riRVPlnpmpnt %

%

%

J- 3
1 '

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Beam Properties with Internal Phase Limiting Slits

Pulse Width 3.2 RF Deg. 1.5 HA of 15 MeV H"

Extract Eff. 60 % 2.0 " 15 " H"

Res. AE/E 0.1 % 2.0 " 15 " H"

Burst Length < 0.5 ns

SELECTED REFERENCES (Cont)

An Operational Review of the TUNL Cyclo-Graaff, H.W. Newson, E.G. Bilpuch,
F.O. Purser, J.R. Boyce, Duke University and TUNL and T.B. Clegg, University
of North Carolina at Chapel Hill and TUNL, Nuc!. Instr. and Meth. 122 (1974) 99.

Cyclo-Graaff Laboratory



ENTRY NO. 63
NAME OF MACHINE Indiana University Cyclotron Facility
INSTITUTION Indiana University
ADDRESS Milo B. Sampson Lane, Bloomlngton IN 47401

D A T E August 1978

IN CHARGE R. E. Pollock _REPORTED by R. E. Pol lock

MODEL tests 1967-1972

1968-1973

HISTORY AND STATUS

DESIGN, date 1966

ENG. DESIGN, date

CONSTRUCTION, date

FIRST BEAM date for goal) A u g u s t 1975

MAJOR ALTERATIONS New DC ion source

MAGNET

692POLE FACE diameter
GAP, min 7 . 6 c m ; Field

cm; R extraction 330

1968-1974 max. .cm; Field > U . 4 >

_pm

AVERAGE FIELD at R ext 6.4 . kG

terminal 1977, polarized source
OPERATION. 1 2 0 hr/wk; On Target 8 0 hr/wk

%, outside 5 0 %

10

7)CURRENTSTABILITY ± 1 0 parts/10S: B,
NUMBER OF SECTORS 4

TIME DiST.. in house. 50
USERS' SCHEDULING CYCLE

COST. ACCELERATOR $5 - 6

COST. FACILITY, total

FUNDED BY

_weeks

DUMBER OF SECTORS

POLE FACE COIL PAIRS: AVF.

Harmonic correction 0

21

max"
; SPIRAL, max

0

[ampere turns

2.50
dea

/sec;

Radgrad.
WEIGHT: Fa 2000

$12.5

_/sec or Circ coils
.tons; Coils 1 0 tons

National Science Foundation
and IU

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

Deionized water

SCIENTISTS *_
TECHNICIANS 14

ENGINEERS,

CRAFTS 14

CONDUCTOR. Material and type.

STORED ENERGY

COOLING SYSTEM.

POWER: Main coils 400

Trimming coils 120

YOKE/POLE AREA 125

Hollow Copper
' MJ

max, kW

max, kW

X
GRAD STUDENTS involved during year_

OPERATED BY ^ _ R e s staff or_
BUDGET, op & dev & use r s e r v i c e s

FUNDED BY NSF

SECTOR ANGLE (Sep Sec) 36

Operators.

$2.4 106

ION ENERGY (Bending limit) E/A • 215
deg

_q2/A2MeV

(Focusing limit) E/A = f l 2 0 0 q/A MeV

RESEARCH STAFF, not included above

USERS, in house 2 0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house $0 .6 ^~
FUNDED BY NSF

ACCELERATION SYSTEM

DEES, number 2

>100
10

BEAM APERTURE^
TUNED by, coarse_
RF 25 t o

_angle 38. deg

, cm; DC BIAS 0 kV

35"
Panels fine X

_mHz, stable ±.
O r b F l . 5 to 9 . 0 mHz; GAIN, max

HARMONICS. RF/Orb F, used 3 - 8
25O

_J_ /10 6

1000 kV/turn
12 - 17

FACILITIES FOR RESEARCH
DEE-Gnd, max. _kV. min gap.

SHIELDED AREA, fixed

movable

300
^ 0 0

TARGET STATIONS °

STATIONS served at same time, max

MAG SPECTROGRAPH, type QDDM

COMPUTER, model

1 (later"2)
250 MeV

3 Harris Slash 4

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ± _

RF POWER input, max.

RF PROTECT circuit, speed.

Type Crowbar

0.03%

200
-deg

kW

Msec

OTHER FACILITIES I n Beam Gamma Ray

160 cm Scatter Chamber

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

X /sec

100 m
Isotope Production Station puMps N _ . Diffusion plus cryopanel
Neutron Time-of-Flight ' " '
(Pion Spectrograph)

REFERENCES/NOTES

IEEE Trans Nucl Sci NS-22

OPERATING PRESSURE,

PUMPDOWN TIME 8
/iTorr,

hrs

1975
(9 papers)

ION SOURCES/INJECTION SYSTEMDC terminal/lnjector
Cyclotron. External Duoplasmatron. Lithium
Self-ionizing plus polarized source and arc

EXTRACTION SYSTEM source in development
non-resonant electric-magnetic

CONTROL SYSTEM
Sigma 2 computer control exclusively

typing limit



ENTRY NO. 63 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

P d

Achieved
(MeV)

199

0.5

(part/s)

2 106
(parti i)

BEAM PROPERTIES
Measured

Pulse Width 6 R F deg _

Phase Exc, max 7 RF deg.

Extract Eff 8 5 %

Res. AE/E 0 . 0 5 %

Emittance
.axial 1
.radial]"

(mnvmradM *

Conditions (Vary)

jiAof MeV
jiAof MeV

_^Aof MeV
MeV

of.

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics
_fi5_

.MeV

Bio-Medical Applications

Isotope Production

Development 10

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Noteworthy Features
- beam klystrom-bunched and chopped before injection
- low orbit frequency exploited for clean (>2000:l) pulse suppression for time-of-

flight
- main stage can function with one dee shut off
- extensive user program
- spectrograph resolution 30 keV fwhm at 100 MeV has been achieved

INDIANA UNIVERSITY CYCLOTRON FACIUTY

1. Control Console and Computar 9- High-energy Beam Lines
2. Data Acquisition Computers 1 0 - High-intensity Beam Area
3. 800 kv Ion Source Terminal 1 1 - Neutron Experimental Station
4. 450 kV Ion Source Terminal 12. Magnetic Speetragrapri(OOOM)
5. Injector Beam Line* 13> I 6 2 cm Scattering Chamber Ste
6. Injector Cyclotron " • Low-intensity Station
7. Inter-machine Beam Una 1 S- Equipment Assembly Area
B. Main Cyclotron 18. Radiation Shielding

typing limit



ENTRY NO. 64

NAME OF MACHINE Medi-Physics Cyclotron
INSTITUTION Medi-Physics , I nc .

DATE 8/30/78

ADDRESS 5855 C h r i s t i e Ave • , Emeryv i l le , CA 94608

IN CHARGE D . K . W e l l S REPORTED by D . K . Wf>1 1 S

HISTORY AND STATUS

ENG. DESIGN, date

CONSTRUCTION, date •
FIRST BEAM date (or goal) A c c e p t e d 1 2 / 7 0
MAJOR ALTERATIONS None

OPERATION. 1 6 8
TIME DIST.. in house

hr/wk; On Target ] ;
9 9 %. outside.

USERS' SCHEDULING CYCLE 1

hr/wk
%

_ weeks
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY Medi-Physics , Tna.

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS
CRAFTS

SCI ENTISTS 1
TECHNICIANS 5
GRAD STUDENTS involved during year_
OPERATED BY ^__Res staff or_
BUDGET, op & dev
FUNDED BY Medi-Phys I ra f

V .Operators

RESEARCH STAFF, not included above

USERS, in house outside_

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed ^ ^ l O O
movable

TARGET STATIONS 8 j n

STATIONS served at same time, max
MAG SPECTROGRAPH. tvoe N o n e

1
1

m2

m 2

rooms

COMPUTER, model N o n e
OTHER FACILITIES

REFERENCES/NOTES

(1) IEEE Trans. Nucl. Sci. NS-14
70-71 (1967)

MAGNET

POLE FACE diameter.
GAP, min.

max. 10

9 7 cm; R extraction
cm; Field
cm: Field 1 3 . 5kG

A 7 . 4 crn

at £_X10°
ampere turns

AVERAGE FIELD at R ext 1 6 . 5

CURRENT STABILITY__iQ_parts/106; Bmax/<B)_L^22.
NUMBER OF SECTORS ; SPIRAL, max 4 5 den
POLE FACE COIL PAIRS: AVF N o n e /sec;

Harmonic correction 1
RadgradJNOne_

WEIGHT: Fe 1 9 . 5
./see or Circ coils,
.tons: Coils

None
tons

CONDUCTOR. Material and type.

STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils
YOKE/POLE AREA

MJ

max, kW
max, kW

SECTOR ANGLE (SepSec)_
ION ENERGY (Bending limit) E/A =

deg
_q2/A2 MeV

(Focusing limit) E/A =

ACCELERATION SYSTEM

DEES, number 2 anale
BEAM APERTURE 2 cm: DC BIAS
TUNED by. coarse S t r a p s fine
RF 1 2 to 2 5 mHz. stable*
Orb F to mHz: GAIN, max
HARMONICS. RF/Orb F. used N o n e
DEE-Gnd, max 3 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt!
RF PHASE stable to i
RF POWER input, max 7 0
RF PROTECT circuit, speed

TvDe Ser ies t-nhp
FREQUENCY MODULATION, rate

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

OPERATING PRESSURE

PUMPDOWN TIME

q/A MeV

9 0 ° dea
1 . 5 kv

panel
/106

1 0 ( 1 kV/turn

cm

dea

kW

usec

/sec

uTorr.

hrs

ION SOURCES/INJECTION SYSTEM
Internal - "Cold Cathode" (1)

, ~ , T-,™ m * EXTRACTION SYSTEM
(2) IEEE Trans. Nucl. Sci. NS-16 Electrostatic and magnetic channel

500-503 (1969) CONTROL SYSTEM

typing limit



ENTRY NO. 64 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle
P

He3

Goal

(MeV)

(part/s)

Achieved

(MeV)

22

_ l f l f l L

(part/s)

BEAM PROPERTIES

Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff

Res, AE/E

Emittance

(mm-mrad) | "

.RFdeg.
RFdeg.

. K A of .

. axial
radial

. MA of.

.MeV

.MeV

.MeV

.MeV

.MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications
Isotope Production <~ 1Q Q

Development

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 6 5 CS-22
NAME OF MACHINE Medl-Physics Cyclotron (The Cyclotron Corp.) DATE 7-10-78
iNSTITUTION Medi-Physics, Inc.
ADDRESS 900 Durham Avenue, South Plainf ie ld, New Jersey

IN CHARGE R.E. Hubbard REPORTED by R.E. Hubbard

MODEL tests

HISTORY AND STATUS

DESIGN, date
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date lor goal) Accepted Feb.
MAJOR ALTERATIONS None

1973

hr/wk: On Target 120 hr/wkOPERATION,
TIME DIST.. in house 1 0 0 %. outside _ .
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR
COST. FACILITY, total

weeks

FUNDED BY Medi-Physics, Inc.

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS
TECHNICIANS 5 CRAFTS
GRAD STUDENTS involved during year
OPERATED BY Res staff or X Operators
BUDGET, op & dev
FUNDED BY Medi-Phvslcs. Inc.

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed __*-_
movable

TARGET STATIONS 8
V

rooms
STATIONS served at same time, max
MAG SPECTROGRAPH, type Nonp
COMPUTER, model N o n e
OTHER FACILITIES No_e_

REFERENCES/NOTES
(1) IEEE Trans.Nucl.Scl. NS-14

70-71 (1967)
(2) IEEE Trans.Nucl.Sci. NS-16

500-503 (1969)

MAGNET

POLE FACE diameter.
GAP. min 5

max 10

9 7 c m ; R extraction
cm: Field _ _ _ _ _ k G
cm; Field _ i _ _ _ k G

42.4

AVERAGE FIELD at R ext 1 6 . 5

lat 2 X106

J ampere turns

CURRENT STABILITYJ_-_Lparts/106; BmaK/(B> 1 . 2 2
NUMBER OF SECTORS__3 ; SPIRAL, max 45 dei
POLE FACE COIL PAIRS: A V F _ _ _ _ _

Harmonic correction 3 S e t s
Rad grad

./sec:

WEIGHT: Fe 1 9 . 5
CONDUCTOR, Material and type
STORED ENERGY
COOLING SYSTEM
POWER: Main coils.

Trimming coils.
YOKE/POLE AREA

./sec or Circ coils__
tons; Coils 2 . 5

Cu
tons

Strap

De-ionized water
_MJ

40 _max,
.max,

SECTOR ANGLE (Sep Sec)_
ION ENERGY {Bending limit) E/A =_

(Focusing limit) E/A =
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2
BEAM APERTURE 2

_angle. 90
1.5cm; DC BIAS.

TUNED by, coarse S t r a p s fine p a n e l
RF__12
OrbF

.deg
kV

.to .
to

25 _mHz, stable ±. ./106

_ mHz;GAIN, max
HARMONICS, RF/Orb F, used None

100 kV/turn

DEE-Gnd, max 30 kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max_
RF PROTECT circuit, speed

Type Series tube

70
_deg

kW

.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No., Type, Size 1 D i f f u s i o n Pump
10"

OPERATING PRESSURE,

PUMPDOWN TIME

10 jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
"Cold Cathode" (_)

EXTRACTION SYSTEM
Electrostatic and Magnetic Channel (2)

CONTROL SYSTEM

typing limit



ENTRY NO. 65 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

p
d
He ̂

P

He3

P
d

Goal
(MeV)

(liA)

(part/s)

Achieved

(MeV)

22
12
32

(MA)
400
400
100

60
100
50

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF dea
Phase Exc. max RF den
Extract Eff %
Res. AE/E %

Emittance
f axial 1

(mm-mrad)< t

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Phvsics
Bio-Medical Applications
Isotope Production

ripunlnpmRnl

Conditions

uA of MeV
uAof
uA of

.MA of

uAof

MeV

MeV
MeV

MeV

%

%

%

%

%

%

-

i
I

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. 66

NAME OF MACHINE
INSTITUTION
ADDRESS

MSU 50 MeV Cyc lo t ron DATE 8/11/78
Michigan State University
East Lansing, Michigan 48823

IN CHARGE H. G. Blosser REPORTED by P. S. M i l l e r

HISTORY AND STATUS

DESIGN, date 1958-63 MODEL tests 1959-64
ENG. DESIGN, date 1 9 6 1 - 6 3
CONSTRUCTION, date 1 9 6 3 - 6 5
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

Feb. 1965

OPERATION, 168 _ hr/wk; On Target
9 0 %. outside

140
TIME DIST.. in house,
USERS' SCHEDULING CYCLE 4 _ _ _
COST. ACCELERATOR $940 .000
COST. FACILITY, total $ 3 . 9 0 0 . 0 0 0
FUNDED BY NSF & MSU

JLQ.
hr/wk

%
weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS.
CRAFTS

SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during year_
OPERATED BY X Res staff or_
BUDGET, op & dev
FUNDED BY

Operators

RESEARCH STAFF, not included above

USERS, in house 2 2 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY NSF

10
15

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 900

TARGET STATIONS
STATIONS served at same time, max. T

U X10°

MAGNET

POLE FACE diameter 1 7 0 cm; R extraction 73
GAP, min 1 6 . 8 cm. Field 1 9 . 3 kG

max cm; Field 8 . 5 kG
AVERAGE FIELD at R ex, _ J L 5 ^ k G J a m p e r e tUrnS

CURRENT STABILITY
NUMBER OF SECTORS
POLE FACE COIL PAIRS: A V F _

Harmonic correction 2.
Rad grad Q

parts/10D; Bmax/<B>_
; SPIRAL, max StTial 1 dag

(1 /sec;

WEIGHT: Fe 1(1? I K
./sec or Circ coils
tons; Coils __13

CONDUCTOR, Material and type Hi I
STORED ENERGY
COOLING SYSTEM \ilntf>r
POWER: Main coils 1 4 0

Trimming coils 1 Fi
YOKE/POLE AREA 70

MJ

max, kW
max, kW

%
SECTOR ANGLE (Sep Sec),

ION ENERGY (Bending limit) E/A =_
(Focusing limit) E/A =

-58-
45

_q2/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number_ _angle_
BEAM APERTURE 2 . 5 cm; DC BIAS 0
TUNED by. coarse pane l S fine C a p a c i t o r

.deg
kV

RF 1 4 . 3 to 21 . 5 mHz. stable ± 0 . 5
O rb F 3 . 53 t o 2 1 . 5 mHz: GAIN, max
HARMONICS. RF/Orb F, used 1 . 2 . 4

70

250_
/10 D

kV/turn

_kV, min gap. 0.9

VACUUM SYSTEM

MAG SPECTROGRAPH, type Enge S p l i t - p o l e

COMPUTER.model XDS-Sigma 7; PPP 11/457n720 MODULATOR.tVPe_

OTHER FACILITIES pneumatic r a b b i t , BEAM PULSE-width-
He j e t recoil thermaiizer with recoi l
mass analyzer (Siegfr ied). 0.3 nsec
TOF with selectable rep, rate.
G-factors nf excited states (?1 kg).

REFERENCES/MOTES Y-Y coincidence in beam.

DEE-Gnd, max.
STABILITY, (pk-pk noise)/(pk RF volt) 6 / 1 0 . 0 0 0
RF PHASE stable to ±_
RF POWER input, max_
RF PROTECT circuit, speed

Type grid rlamp
FREQUENCY MODULATION, rate

250
few

_kW
.Msec

/sec

PUMPS, No., Type, Size

pump, freon baffle
One 36" oil diffusion

OPERATING PRESSURE

PUMPDOWN TIME hrs

ION SOURCES/INJECTION SYSTEM
Hooded filament arc for H, He.
PIG fo r heavy ions

EXTRACTION SYSTEM Precessional into 60°
elect. defT. into 45° Jron-free channel

CONTROL SYSTEM

direct and computer control
typing limit



ENTRY NO. 66 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Particle

12r4+

Goal
(MeV)

76

(MA)

Achieved
(MeV I

56_
26

(MA)

3000*

BEAM PROPERTIES
Measured Conditions

Pulse Width 1 >5 RF deg 14 M A of 40 MeV

Phase Exc. max RF deg #iA of MeV
Extract Eff 100 % 15 MA of 40 MeV
Res, AE/E . 0 6 % uAof 4 0 MeV

Emi nance

) ( - f r a * X i a l 1 1 - 0 u A of ^ MeV P
{ v • H radial J

•incoherent
OPERATING PROGRAMS, time dist

Basic Nuclear Physics & C h e m i s t r y 80 %
Solid State Physics __%
Bio-Medical Applications
Isotope Production

10 %

Ipart/s) Ipart/s) Development of acce lera tors
Secondary

10 %
%
%

* to 1/3 radius only (probe power l i m i t )
PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Proc. 7tli Int. Cyc. Conf. Zurich (1975) 249; Nucl. Inst. & Meth. 143 (1977) 63

'//////////A



ENTRY NO. 67
NAME OF MACHINE K500 DATE 8/78

INSTITUTION Michigan State Universi ty
ADDRESS Cyclotron Laboratory, East Lansing, MI 48821

IN CHARGE H. Blosser REPORTED by H. Blosser

HISTORY AND STATUS

DESIGN, date 75 MODEL tests 6 / 7 5 - 6 / 7 7

ENG. DESIGN, date
CONSTRUCTION, date 8 / 7 7 ( m a g n e t 6 / 7 5 )

FIRST BEAM date (or goal).
MAJOR ALTERATIONS

xu/ /a

hr/wk; On Target.
.%. outside.

OPERATION.
TIME DIST., in house,
USERS' SCHEDULING CYCLE
COST, ACCELERATOR $ l » 7 t 0 , 0 0 0

hr/wk
%

weeks

COST. FACILITY, total
FUNDED BY National Science Foundation

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS ENGI NEERS_
TECHNICIANS CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or
BUDGET, op & dev
FUNDED BY

Operators

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS i
STATIONS served at same time, max
MAG SPECTROGRAPH. type
COMPUTER, model
OTHER FACILITIES

rooms

typing limit

MAGNET
Base

POLE PWOt diameter.
GAP,min_ 6 . 3 5

REFERENCES/NOTES
Blosser, et al., Proc. VII Int. Conf.

on Cyclotrons and their Applications
MSU Cyc. Lab. annual report 1974-76
MSU Cyc. Lab. annual report 1976-77
MSU Cyc. Lab. annual report 1977-78

max 9 1 . 4 c m : Field

AVERAGE FIELD at R ext
CURRENT STABILITY
NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad orad 1 3

1 4 2 c f n ; p extraction

cm: Field 58
43 kG
49 kG

67 cm

_X10D

rfi
Jampere turns

parts/1OD; Bma)(/<B)
_ ; SPIRAL, max 1 1 3 . 5 deg

/sec;

WEIGHT: Fe 1 0 0
./sec or Circ coils
tons; Coils 8_ tons

He bath

CONDUCTOR, Material and type N b T i i n Cu
STORED ENERGY 1 8
COOLING SYSTEM.
POWER: Main coils

Trimming coils.

YOKE/POLE AREA

MJ

50
max, kW
max, kW

200

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A = 5 0 °

(Focusing limit) E/A = 1 6 0

deg
_q2 /A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number
BEAM APERTURE 2 .5

_angle_
cm; DC BIAS.

53
0 kV

TUNED by,coarseSliding shogafe va r i ab le cap.
RF 9 to 32 m H z . stable * 0 - 1 /106

Orb F 1»3 to 32 m H z ;GAIN, max 6 0 0 kV/turn
HARMONICS, RF/Orb F, used ! » 2 » 3 , 4 , 5 , 7

DEE-Gnd, max. 1 0 0 _kV, min gap. 1 . 0

STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type

_deg
_kW
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

OPERATING PRESSURE,

PUMPDOWN TIME

_ uTarr,

hrs

ION SOURCES/INJECTION SYSTEM
Penning

EXTRACTION SYSTEM
3 electrostatic deflectors @90kv/cm

CONTROL SYSTEM
computerized with conventional console



ENTRY NO. 67 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

^ a r g i c . e

8+

Goal
(MeV)

800
900
800

(ixA)

(part/s)

Achieved
(MeV)

(fiAl

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deg
Phase Exc, max RF deg
Extract EH %
Res. AE/E %

Emittance

j V f axial \
(mm-mrad) { }

| radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production
n B V f l K _ m o n t

Conditions

uA of MeV
MAof
MAof

.nAof

uA of

MeV

MeV

MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

The K500 will be used as a standalone research cyclotron for
several years, and beam line configuration for this phase
is sketched below. The K500 is also intended to be the
injector cyclotron in a planned two cyclotron system (K500+
K800). Additional experimental rooms approximately doubling
the overall facility will also be provided for the double
cyclotron system.

jntn« iiatf mnitriu

CjrcieirM

typing limit



ENTRY NO. 68
NAME OF MACHINE Anna and Louis Hand Cyclotron Complex
INSTITUTION Mount Sinai Medical Center
ADDRESS 4300 Alton Road, Miami Beach, Florida

DATEJuly 1978

IN CHARGE J. E. Beaver REPORTED by J. E. Beaver

HISTORY AND STATUS

DESIGN, date MODEL tests 1971
ENG. DESIGN,date C y c l o t r o n Corp. CS-30
CONSTRUCTION, date '
FIRST BEAM date (or goal) 1972 _ _
MAJOR ALTERATIONS None

80
60

OPERATION,
TIME DIST.. in house.
USERS' SCHEDULING CYCLE.
COST, ACCELERATOh
COST, FACILITY, total

hr/wk; On Target 75
.%, outside,

one
40

hr/wk
%

weeks

FUNDED BY Mount Sinai Medical Center

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

.ENGINEERS.
CRAFTS

.Operators

SCIENTISTS Z
TECHNICIANS 2
GRAD STUDENTS involved during year_
OPERATED B Y _ _ _ _ _ R e s staff or_
BUDGET. op& dev
FUNDED BY Mount Sinai Medloal Hpnter

RESEARCH STAFF, not included above

USERS, in house 3 outside 1
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY Mount Sinai

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 8

Medical

90

in

STATIONS served at same time, max
MAG SPECTROGRAPH. type

Center

m 2

m 2

2 rooms
1-

COMPUTER, model _
OTHER FACILITIES

Target facility
Hot cells

Chemistry faci l i ty

REFERENCES/NOTES

MAGNET

POLE FACE diameter 9 1 cm; R extraction
GAP, min 7 cm; Field

max 1 2 cm; Field

42 cm

_X106

AVERAGE FIELD at Rext.
CURRENT STABILITY — k S > '

parts/106; Bmax/<B>
NUMBER OF SECTORS 3 ; SPIRAL, max
POLE FACE COIL PAIRS: AVF

Harmonic correction
Radgrad

at_
ampere turns

_deg
. /sec;

WEIGHT: Fe 2 4
CONDUCTOR, Maternal and type.
STORED ENERGY
COOLING SYSTEM.
POWER: Main coils 6 0

Trimming coils
YOKE/POLE AREA

./sec or Circ coils_
tons; Coils 1_

Copper
tons

MJ

Distilled water
max, kW
max.kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number £_
BEAM APERTURE.
TUNED by, coarse
RF to
Orb F to

90

-Mag.

_angle_
_cm;DCBIAS

fine M a g

.deg
kV

_mHz, stable ±_
mHz; GAIN, max

. /10 6

kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max kV, min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±_
RF POWER input, max _ _ _ _ _ _ _ _ _
RF PROTECT circuit, speed

Type

_deg
_kW
_tisec

FREQUENCY MODULATION, rate.
MODULATOR, t ype_

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS,No.,Type,Size one 25 cm d i f f u s i o n pump

OPERATING PRESSURE.

PUMPDOWNTIME hrs

ION SOURCES/INJECTION SYSTEM
Internal Pennine

EXTRACTION SYSTEM
Electrostatic deflector + mag channel

CONTROL SYSTEM

Conventional
typing limit



ENTRY NO. 68 (cont. )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

P
d

He-3

P
d

P
d

Goal

(MeV)

(MA)

(part/5)

Achieved
(MeV)

26.5
15
39

(MA)
300
250

50

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deq
Phase Exc. max RF den
Extract Eff 70 %
Res. AE/E %

Emittance

, . f axial]
(mm-mradW \

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

povplnpmont

Conditions

uA of MeV
uAof
uAof
uAof

uAof

10
80
10

MeV
MeV
MeV

MeV

%
%
%
%

%
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 69

NASA-Lewis Research Center 1/79NAME OF MACHINE HMaft-uewis nesearcn uenier DATE
INSTITUTION National Aeronautics & Space Admin., Lewis Research Center
ADDRESS 21000 Brookpark Road, Cleveland, Ohio ¥»135

IN CHARGE James W. Blue REPORTED by James W. Blue

1967

HISTORY AND STATUS

DESIGN, date ( 1) MODEL tests M a g n e t ( 1 9 6 8 )
ENG. DESIGN, date _ _

CONSTRUCTION, date
FIRST BEAM date (or goal) J u l y 1972
MAJOR ALTERATIONS Fast neutron cancer

1970

therapy facility 1976
OPERATION. 8 0
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY

hr/wk; On Target.
_tP____%. outside.

2

hr/wk
%

weeks
1.5M

NACA-NASA

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

1
none

SCIENTISTS none ENGINEERS.
TECHNICIANS 1 CRAFTS
GRAD STUDENTS involved during year n o n e
OPERATED BY Res staff or •* Operators
BUDGET, op & dev
FUNDED BY NASA & N IH

RESEARCH STAFF, not included above

USERS, in house 3 outside 3
GRAD STUDENTS involved during year 2
RES. BUDGET, in house 40K + s a l a r i e s
FUNDED BY NASA-NIH

FACILITIES FOR RESEARCH
a

SHIELDED AREA, fixed 180 V a u l t / 1 5 0 beam/
movable none

TARGET STATIONS 2 i n _
STATIONS served at same time, max
MAG SPECTROGRAPH, type no
COMPUTER, model two PDP-15

rooms

OTHER FACILITIES^ fast neutron ver t ica l
beam and fast neutron horizontal
beam.

REFERENCES/NOTES

MAGNET

POLE FACE diameter,
GAP. min_

area

17
max_

175
cm; Field _
cm; Field _J_

AVERAGE FIELD at Rext 1 5 . 2
CURRENT STABILITY 10
NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF.

Harmonic correction 3
none

cm; R extraction _ 73.5

kGJampere turns

parts/106; BmnH/(B> K 2 6
; SPIRAL, max 10 den

n o n e /sec;

./sec or
tons; Coils

Rad g r a d _ J j o n e _ _
WEIGHT: Fe 2 0 6
CONDUCTOR. Material and type c o p p e r
STORED ENERGY
COOLING S Y S T E M w a t e r

POWER: Main coils 250
Trimming coils

YOKE/POLE AREA B l

L tons

MJ

_max, kW
_max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = _q2/A2 MeV

(Focusing limit) E/A =

ACCELERATION SYSTEM

DEES, number 2 anq|e

BEAM APERTURE 3 . 8 Cm: DC BIAS
TUNED by, coarse 4 p a n e l s fine !
RF l.5.t> t 0 2_$ mHz. stable ±

O r b F 6 . 7 t o 23 mHz:GAIN, max
HARMONICS. RF/Orb F. used 1 and
DEE-Gnd. max 7 0 kV. min qap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± 2 0
RF POWER input, max 200
RF PROTECT circuit, speed 10

Tvoe Iqnitron
FREQUENCY MODULATION, rate

MODULATOR, type
BEAM PULSE, width

<

134
5 none

q/A MeV

dea

kV

2 panels
.01
220

2

10 3

VACUUM SYSTEM

PUMPS, No., Type. Size 2 , o i l d i f f u s i o n ,

OPERATING PRESSURE 8 x 1 0 " ° wi

PUli/IPDOWNTIME 2

th gas

/106

kV/turn

cm

dea

kW

usec

/sec

16"

MTorr,

hrs

ION SOURCES/INJECTION SYSTEM
internal, hooded, hot filament

EXTRACTION SYSTEM
D.C. electrostat ic and 50 kW magnetic channel

CONTROL SYSTEM

semi-automatic turn on
typing limit



ENTRY NO. 69 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

P

(uA)luA

200
200

50

(part/s)

88

200
30
30

_3Q_
10

(part/s)

BEAM PROPERTIES
Measured

Pulse Width * '

Phase Exc, max

Extract Ef<

Res, AF.IE

Emittance

Conditions

(mm-mrad) f
1

axial 1
radial J "

. MA of. .MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical A; jlications
Isotope Production

Development

10
20
50
20

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

(1) This cyclotron has the dee design and magnetic field configu-
ration of the MSU cyclotron and a modification of the
Princeton RF system. The adaptation of these designs to
the NASA 60", fixed frequency cyclotron was done in 1967
and 1968. The RF modification is described in NASA

typing limit



ENTRY NO. 70

NAME OF MACHINE Naval Research Laboratory Cyclotron DATE 7/24/78
INSTITUTION Naval Research Laboratory, Radiation Technology Division
ADDRESS Washington, D. C. USA 20375

IN CHARGE Rollon 0 . Bondelid REPORTED by Rol lon 0 . Bondelid

HISTORY AND STATUS

DESIGN, date Notej- MODEL tests Notel
ENG. DESIGN, date 1 9 6 3 - 1964
CONSTRUCTION, date 1965 - 1967
FIRST BEAM date (or goal) i n t
MAJOR ALTERATIONS

1967; ext. 1968

52 _ hr/wk; On Target
60 %. outside.

50OPERATION.
TIME DIST.. in house.
USERS' SCHEDULING CYCLE
COST. ACCELERATOR $ 1 . 8 X
COST. FACILITY, total
FUNDED BY U.S. Naw Department

40
hr/wk

%
weeks

10 6

$6 x 106

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

0 ENGINEERS.
CRAFTS

_X__Operators

SCIENTISTS
TECHNICIANS
GRAD STUDENTS involved during year_
OPERATED BY ^ _ R e s staff or_
BUDGET, op & dev
FUNDED BY Office of Naval Research

& Users
RESEARCH STAFF, not included above

USERS, in house H outside 3
GRAD STUDENTS involved during year 3
RES. BUDGET, in house 725k
FUNDED BY O f f i c e of

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 4
STATIONS served at same time.
MAG SPECTROGRAPH, type

Naval

in

max
-

Research

868

3
1

m 2

m 2

rooms

COMPUTER, model SEL 3 2 / 5 5

OTHER FAClLITlES Double-focusing 2.75
meter beam analyzing magnet; Provision
for 11 beam paths, 8 with
beam: Beam Pir.koff TTm'f fnr-
•F1ip;hf~ mpMHuyoiri^nf S
REFERENCES/NOTES

Horizontal median plane version of
ORIC.
2
Conversion to RCA 4648 power tet-
rode from RCA 6949 in late 1976.
New computer installed July 1976.

typing limit

MAGNET

POLE FACE diameter
GAP.min 19

193 cm; R extraction
cm; Field 2 2 . 7 kG

max 7 1 cm: Field 1 2 . 7 kG

80 cm

X10°

AVERAGE FIELD at R ext
CURRENT STABILITY 5 0
NUMBER OF SECTORS. 3

17 I ampere turns

parts/10"; Bmax/(
_ ; SPIRAL, max

1POLE FACE COIL PAIRS: AVF
Harmonic correction 3/Sector
Rad grad

1.3
30 dea

/sec;

WEIGHT: Fe. 250
./sec or Circ coils
tons; Coils 4 5

10
_tons

CONDUCTOR, Material and tvne CU, s q u a r e h o l l o w
STORED ENERGY ~ 6 . 5 MJ
COOLING SYSTEM demineralized water
POWER: Main coils 8 0 0

Trimming coils
YOKE/POLE AREA

350

SECTOR ANGLE (Sep Sec)_
ION ENERGY (Bending limit) E/A •

(Focusing limit) E/A = ~ 75

max, kW

max, kW

100 %
deg

_q2/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number •*•

BEAM APERTURE 4 . f

TUNED by, coarse *

RF 7.5 to 22.5

angle 180

.cm; DC BIAS 0
fine VC, auto

deg
kV

.mHz, stable ±.
OrbFl.5 to 2 2 . 5 mHz: GAIN, max
HARMONICS, RF/Orb F, used 1 . 3

70

100_kV/turn

kV. min gapDEE-Gnd, max.
STABILITY, (pk-pk noise)/(pk RF volt) . 0 0 5
RF PHASE stable to ± ~ 3
RF POWER input, m a x ^ 300.
RF PROTECT circuit, speed 1

Type Ignitron crowbar

_deg
_kW
.usec

FREQUENCY MODULATION, rate.
MODULATOR, type

NA /sec
NA

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size _

NA

2 diffusion

30". 32" (32k & 50 k -t/sec
OPERATING PRESSURE

PUMPDOWN TIME 3 . 0 - 3 . 5

10 .MTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Hot filament

EXTRACTION SYSTEM
Electrostatic with magnetic channel

CONTROL SYSTEM
Conventional



ENTRY NO. 70 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

BEAM PROPERTIES
Measured

5
Conditions

_RF deg. _iiA of.

78

_MeV
.MeV
.MeV
MeV

30
30

Pulse Width
Phase Exc, max 30 RF deg_
Extract Eff 4 0 % HA of
Res. AE/E % nAof

Emittance
f 10 axial )

(mm-mrad) I in } fiA of_
I J U radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics «_
Solid State Physics 40_

MeV

(part/s) (part/s)

Bio-Medical Applications
Isotope Production

Development

_60
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO, 71

NAME OF MACHINE
INSTITUTION
ADDRESS

NEN Cyclotron 1
New England Nuclear Corporation

bl C Rd N B i l l i MA
g p

601 Treble CoVe Rd. , N. B i l l e r i c a . MA

DATE3Q

IN CHARGE J . L. Need REPORTEDbv_ _Need_

HISTORY AND STATUS Built by the Cyclotron
DESIGN, date ' MODEL tests C o r p t

ENG. DESIGN, date
CONSTRUCTION, date March 70
FIRST BEAM date (or goal) July 70
MAJOR ALTERATIONS None

OPERATION. 90 hr/wk; On Target_ 87
TIME DIST.. in house_10IL _%. outside.

1

hr/wk
%

USERS1 SCHEDULING CYCLE_
COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY New England Nnr"|pgr

.weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1_
TECHNICIANS 2

ENGINEERS.
CRAFTS

GRAD STUDENTS involved during year_
OPERATED BY __Res staff or_
BUDGET, op & dev
FUNDED BY

None
None Operators

RESEARCH STAFF, not included above None

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

None

TARGET STATIONS in_
STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES

REFERENCES/NOTES

typing limit

MAGNFT

POLE FACE diameter 9f i . f i cm; R extract ion.^
GAP, min 5 t 1 cm: Field

1Q.2max. em: Field JUL£_kG
AVERAGE FIELD at Rext.
CURRENT STABILITY 30 parts/106: Brn8x/<B>JLt_Z_
NUMBER OF SECTORS 3 ; SPIRAL, max__5 deg
POLE FACE COIL PAIRS: AVF Nftnp _ /sec:

Harmonic correction 11
NnnpRadgrad.

WEIGHT: Fe 1Q.R
CONDUCTOR, Material and type.
STORED ENERGY T ^
COOLING SYSTEM
POWER: Main coils 45

Trimming coils Q , 5
YOKE/POLE AREA 100

/sec or Circ coils
tons:rniu ? 5 tons

r f?Pper_
.MJ

Qpinnized y/ater
.max, kw
max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = _q2/A2 MeV

(Focusing limit) E/A = ̂ .^ q/A MeV

ACCELERATION SYSTEIVi

DEES, number ? 9Q_
BEAM APERTURE

TUNED by, coarse JflP

2 7

.angle.
_cm; DC B!AS_

fine
2^5 kV

to 12 . 7 m H z - s t a b l e * /10D

kV/turn

ls±HARMONICS, RF/Orb F, used.
DEE-Gnd, max 30 kV. min gap
STABILITY, (pk-pk nqise)/(pk RF
RF PHASE stable to * _ _ _ _ _ _ _
RF POWER input, max 5ft _
RF PROTECT circuit, speed___£

,4f)

_deg

_ k W

.Msec

Tvoe Clamps pass tube gp 'd
FREQUENCY MODULATION, rate.

MODULATOR, type.
None. ./sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No.. Type. Size 1 . 1 0 " O i l

OPERATING PRESSURE.

PUMPDOWN TIME

_ jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Gold cat.hnrip. radial

EXTRACTION SYSTEM
Elertrnst.atir

CONTROL SYSTEM
Manual

channel



ENTRY NO. 71 c o n t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT

Internal

External

Secondary

d
3HE
a

P
d
3HE
D
d
3HE

Goal

(MeV)

22
12.5
30

5 $
500
200
200
200
100

(part/s)

Achieved

(MeV)

22
12.5
33
25

m
200
200

60
inn
90

(part/s)

BEAM PROPERTIES

Measured

Pulse Width RF deq

Phase Exc, max RF deq

Extract Eff 75 % 50

Res. AE/E 10 % 3

Emittance

f axial 1
(mm-mradt I \

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production 9 5

Pm/oPnpmont 3

Conditions

uA of MeV

/lAof MeV

uAof 22 MeV P

uAof CC MeV P

uA of MeV

%

%

%

%

%

%

V.

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit
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ENTRY NO. 72

NAME OF MACHINE
INSTITUTION
ADDRESS

NEN Cyclotron 2
New England Nuclear Corporation
601 Treble Cove Rd,, N. Bilierica. MA

.PATE 30 Jan 1979

IN CHARGE J . L. Need

HISTORY AND STATUS Designed & b u i l t by The

DES.GN.date__ M O D E L t e s t s ^ 0 * ™ " C ° r P
ENG. DESIGN, date
CONSTRUCTION,date A u g . 76
PIRST BEAM date (orgoal) NOV. 76
MAJOR ALTERATIONS None

OPERATION. 9 0 hr/wk: On Target 8 5
TIME DIST,, in house 1 0 0 %. outside
USERS' SCHEDULING CYCLE__1 weeks

hr/wk

%

COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY New England Nuclear Corp.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

1 .ENGINEERS.
CRAFTS

SCIENTISTS
TECHNICIANS.
GRAD STUDENTS involved during year
OPERATED BY ^_Res staff or_
BUDGET, op & dev
FUNDED BY

1

None
Operators

RESEARCH STAFF, not included above None

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS
STATIONS served at same time.
MAG SPECTROGRAPH, type

in

max

None

m 2

m2

rooms

COMPUTER, model _
OTHER FACILITIES

REFERENCES/NOTES

.• ' i . typing limit

. REPORTED by J . L. Need

MAGNET

POLE FACE diameter 96.52:m; R extraction 4 1 . 9
GAP.min 5 . Q 8 cm: Field 2 2 , 5 kG Î _g

cm; Field 1 4 , 4 kG I " * * 1 1

1 7 _ t 5 _ _ kGJampere turns

X10D

AVERAGE FIELD at Rext
CURRENT STABILITY__lQ parts/10°;Brnax/<B)
NUMBER OF SECTORS 3 ; SPIRAL, max
POLE FACE COIL PAIRS: AVF None

Hoi 1ow rnpppr

Harmonic correction 2 / s e c t o r - - i n n e r & o u t e r
Rad orad None /sec or Circ coils None

WEIGHT: Fe 2 2 . 5 tons;Coils__2 tons
CONDUCTOR. Maternal and type.
STORED ENERGY
COOLING SYSTEM.
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

MJ

water

1.?
_max, kW
_max, kW

I l l
SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =
(Focusing limit) E/A = 26

_q2/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle fti
BEAM APERTURE 1 , Q cm; DC BIAS ? 5

TUNED by. coarseshortina baytine rapqr j t r t r

.deg
kV

R-26.943to " . stable ±. /10 6

Orb F to - - rnHz; GAIN, max

HARMONICS, RF/Orb F, used 1 s t

DEE-Gnd, max 3 4 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ± «»»

_25_ kV/turn

RF POWER input, max 55
_deg

kW

RF PROTECT circuit, speed 5 .Msec

Type Clamps pass tube grid
FREQUENCY MODULATION, rate.

MODULATOR, type_
None /sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 1-10" OJ 1 d i f f u s i o n

OPERATING PRESSURE

PUMPDOWN TIME

10-20
1

jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Pig, cold cathoder radial

EXTRACTION SYSTEM
None

CONTROL SYSTEM
Manual



ENTRY NO. 72 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

Goal
(MeV)

inn

(part/s!

Achieved
(MeV)

26.1

IMA)

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF dea
Phase Exc, max RF deg
Extract Eff %
Res. AE/E %

Emittance

, . f axial I
(mm-mrad) { \

\ radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production 9 0

Development ^

Conditions

^A of MeV
nAof

jiAof

MAof

nAof

MeV

MeV

MeV

MeV

%

%

%

%

%

Vn

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO, 73

NAME OF MACHINE NEN Cyclotron 3
INSTITUTION

ADDRESS
New England Nuclear Corporation

DATE 30 Jan 1979

601 Treble Cove Rd., N. Billerica. MA

IN CHARGE L. Need

HISTORY AND STATUS

DESIGN, date

Designed,&. built by
The Cyclotron C c —-yclotron

MODEL tests
-orp.

ENG. DESIGN, date .
CONSTRUCTION, date May 78

FIRST BEAM date (or goal) Aug 7ft

MAJOR ALTERATIONS None

OPERATION, 9 0

TIME DIST., in house.

_ hr/wk; On Target

1 0 0 %. outside

USERS' SCHEDULING CYCLE _1

COST. ACCELERATOR

COST, FACILITY, total

FUNDED BY

85 hr/wk

%

weeks

New England Nuclear Corp.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

1 ENGINEERS.

CRAFTS

SCIENTISTS
TECHNICIANS

GRAD STUDENTS involved during year_
OPERATED BY L__Res staff or_
BUDGET, op & dev
FUNDED BY

1

None
..Operators

RESEARCH STAFF, not included above None

USERS, in house outside

GRAD STUDENTS involved during year
RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH None

SHIELDED AREA, fixed

movable
n2

_2
TARGET STATIONS i

STATIONS served at same time, max

MAG SPECTROGRAPH. type

COMPUTER, model _____

OTHER FACILITIES

rooms

REFERENCES/NOTES

typing limit

REPORTED by J . L. Need

MAGNET

POLE FACE diameter96.52 cm; R extraction 4 1 . 9
GAP, min _ 5 . 0 8 cm; Field 2

cm; Field 1 4 . 4 kG
t f

. k G

max 10,16
AVERAGE FIELD at R e x t _
CURRENT STABILITY 10
NUMBER OF SECTORS 3

17.5 ampere turns

parts/106; Bmax/<B>1_28

_ ; SPIRAL, max deg

None /sec;POLE FACE COIL PAIRS: AVF.
Harmonic correction 2 / s e c t o r - i n n e r & o u t e r
Rad orad None /sec or Circ coils None

WEIGHT: Fe. 22.5 _tons; Coils. tons
CONDUCTOR, Material and type H o l l O W Copper

STORED ENERGY MJ

COOLING SYSTEM.

POWER: Main coils

Deionized water
51

Trimming coils 1 • 2

YOKE/POLE AREA HI

max, kW

max. kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =_
(Focusing limit) E/A = 26

deg

_qZ/A2 MeV

q/A MeV

ACCELERATION SYSTEM

angle 8 1DEES, number c.

BEAM APERTURE 1 .9 cm; DC BIAS 2 . 5
.deg

kV
TUNED by, coarseShorting barfine capaci tor
RF26.943to
Orb F to

rnHz. stable ±_

— mHz; GAIN, max

HARMONICS, RF/Orb F, used 1 s t

DEE-Gnd, max 34 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

25
/10D

kV/turn

RF POWER input, man 5 5

RF PROTECT circuit, speed 5

.deg

kW

Type Clamps pass tube grid
FREQUENCY MODULATION, rate.

MODULATOR, type
None /sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 1-10" OJ 1 d i f f u s i o n

OPERATING PRESSURE.

PUMPDOWN TIME
10-20
1

_ juTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Pig, cold cathode, radial

EXTRACTION SYSTEM
None

CONTROL SYSTEM
Manual



w/K::;;^r*i;-»^^'-^^^^

ENTRY NO. 73 (con t . )
CHARACTERISTIC BEAMS

Particle

ENERGY p

CURRENT
Internal P

External

Secondary

Goat
(MeV)

26.1

(MAI

100

(part/s)

Achieved

(MeV)

26.1

(MA)

4S0

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RFdea
Phase Exc, max RF den
Extract Eff %
Res. AE/E %

Emittance
f axial 1

(mm-mrad) { }
1 radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications
Isotope Production

npuplnpmpnt

Conditions

MA of MeV
MAof

./ iAof
uA of

MAof

90
10

MeV
MeV
ftfleV

MeV

%
%
%
%

%
%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 74

NAME OF MACHINE NEN Cyclotron 4"
INSTITUTION New England Nuclear Corporation
ADDRESS

DATE 30 Jan 1979

601 Treble Cove Rri . . N. R i T W - i r a . MA

IN CHARGE J . L. Need _ REPORTED by .1 I

HISTORY AND STATUS Designed & b u i l t by The MAGNET
DESIGN, date MODEL tests C y c l o t r o n Corp .
ENG. DESIGN, date.

CONSTRUCTION, date D9C . 7 9

FIRST BEAM date tor goal) F e b . 8 0

MAJOR ALTERATIONS N o n e

OPERATION, 9 0

TIME DIST., in house.

USERS' SCHEDULING CYCLE

COST. ACCELERATOR

COST. FACILITY, total

FUNDED BY

hr/wk; On Target 8 5 hr/wk

TOO %. outside %

1 wee ks

New England Nuclear Corp.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS L
TECHNICIANS 2

.ENGINEERS.
CRAFTS

1

GRAD STUDENTS involved during year
OPERATED BY u _ R e s staff or_
BUDGET, op & dev
FUNDED BY

None
Operators

RESEARCH STAFF, not included above None

USERS, in house outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH None

SHIELDED AREA, fixed
movable

m

TARGET STATIONS _ _ _ ^ _
STATIONS served at same time, max.

MAG SPECTROGRAPH. type
COMPUTER, model
OTHER F A C I L I T I E S _

in rooms

REFERENCES/NOTES

typing limit

POLE FACEdiamater96,52 cm;R extraction 41 , 9
GAP,min 5 . 0 8 cm; Field 2 2 , 5 kG l̂ n,

max 10.16 cm: Field J4^J_kG U " - ^ 5

17 c . „ [ampere turnsAVERAGE FIELD at Rext
CURRENT STABILITY.
NUMBER OF SECTORS

. kG
parts/106; B m a , « / < B > . L 2 8 _

; SPIRAL, max dag

POLE FACE COIL PAIRS: AVF N o n e /sec-

Harmonic correction

Rad grad

e
2/ser.tnr «• inner fl./sec or Circ coils_

.tons; Coils 2 -WEIGHT: Fe 7 P . f i

CONDUCTOR, Material and tvDeH»1lQW C n P P p r
STORED ENERGY

tons

MJ

COOLING SYSTEM Deiom'zed water
POWER: Main coils 51

Trimming coils 1 , 7
YOKE/POLE AREA 111

max, kW
max, kW

SECTOR ANGLE (SepSec).
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A = ? f i

deg
_q2 /A2 MeV

q/AMeV

ACCELERATION SYSTEM

DEES, number 2 .angle. 81
2.5BEAM APERTURE 1 . 9 cm; DC BIAS

TUNED by, coarseShort inq bafTine C a p a c i t o r
R F 2 6 . 9 4 3 t o -*• mHz. stable ± * - _ _ _ / 1

deg
kV

Orb F to — mHz; GAIN, max
HARMONICS, RF/Orb F, used 1st .

34

_25_ kV/turn

. kV, min gap.DEE-Gnd, max.
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±

2 RF POWER input, max 55
RF PROTECT circuit, speed 5

_kW
.Msec

Type Clamps pass t.uhp g r i d
FREQUENCY MODULATION, rate.

MODULATOR, type.
None /sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 1-10" 011 di f fUSJOH

OPERATING PRESSURE 1 0 ^ 2 0

PUMPDOWN TIME 1

jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Pig, cold cathode, radial

EXTRACTION SYSTEM

None
CONTROL SYSTEM

Manual



ENTRY NO. 74 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY p

CURRENT

Internal P

External

Secondary

Goal

(MeV)

26.1

(ioo

(part/s)

Achieved

(MeV)

26.1

(MA)
450

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deq
Phase Exc. max RF deq
Extract Eff %
Res. AE/E %

Emittance

, .. f axial 1
(mm-mrad) < >

I _raaiai j

OPERATING PROGRAMS, time dist
Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

npuRlnpment

Conditions

uA of MeV
uAof
uAof
KAof

uA of

90
10

MeV

_MeV _
MeV .

MeV

%
%
%
%

%
%
*

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. 75

NAME OF MACHINE Oak Ridge Isochronous Cyclotron (ORIC) DATE 6/i9./7fl
INSTITUTION H o l i f i e i d Heavy Ion Research Far-M-ity, Oak Ridge National I.ah.
ADDRESS P.O. Box X, Bldg. 6000, Oak Ridge, Tentiftssee 37B30, USA

IN CHARGE James B. Ba l l REPORTED by S. W. Mosko

HISTORY AND STATUS

DESIGN, date 1 9 5 8
ENG. DESIGN, dale

MODEL tests 1958-59
1959-1961

CONSTRUCTION, date 1959-1962
1963FIRST BEAM date (or goal)_

MAJOR ALTERATIONS New d e e . 1 9 7 7
25 MV tandem injector , 1979

OPERATION,.
TIME DIST., in house JL^_
USERS' SCHEDULING CYCLE
COST, ACCELERATOR $ 2 . 2 7 X
COST, FACILITY, total

hr/wk; On Target ^65 hr/wk
_J*. %, outside . 1 %

weeks

$6 x 106

FUNDED BY U.S. Department of Energy

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS. ENGINEERS 3
TECHNICIANS 7 ^ CRAFTS 9
GRAD STUDENTS involved during year Q
OPERATED BY L__Res staff or X Operators
BUDGET, op & dev $ 1 . 1 x 1 0 6

FUNDED BY | ) . S . Depar tment n f F.nergy

RESEARCH STAFF, not included above

USERS, in house 2 5 outside_
GRAD STUDENTS involved during year
RES. BUDGET, in house $2.4 X

200

FUNDED BY U.S. Department of Energy

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 255
movable 33Q

TARGET STATIONS 14 in
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model 2 - SF.L 8 4 0 A
OTHER FACILITIES "

typing limit

On-Line Mass Spectrometer
Time-of-Flight Spectrometer
Tn-Ream fiamroa Ray Faeii i t y

REFERENCES/NOTES
R.J. Jones, et al., Nucl. Instr. §

Meth., Vol. 18,19 (1962) pp. 46-61.
R.S. Lord* et al., Seventh Internat.

Conf. on Cyclotrons and their Appli-
cations, Zurich (1975), pp. 622-625.
*Time is assigned by Program Committee.
No distinction is made between "In-
house" and "Outside" proposals.

MAGNET

POLE FACE diameter 1 9 3
GAP, min 1 9 cm; Field 23

max 7 1

cm; R extraction
kG"

75

cm. Field 1 4 . 0 kG
AVERAGE FIELD at Rext 1 9 - 2 kC
CURRENT STABILITY__2jQ_parts/106; B,
NUMBER OF SECTORS__3
POLE FACE COIL PAIRS: AVF

Harmonic correction ^ pgr
Rad grad

10°

; SPIRAL, max
1

WEIGHT: Fe. 200
,/sec or Circ coils
tons: Coils 9.L tons

10
CONDUCTOR, Material and type
STORED ENERGY__ OP.
COOLING SYSTEM.
POWER: Main coils 1 8 0 0

Trimming coils 5 0 0
YOKE/POLE AREA IQO

Aluminum
MJ

Demineralized water
max, kW
max, kW

SECTOR ANGLE (Sup Sec)
ION ENERGY (Bending limitl E/A =_

(Focusing limit) E/A =
100

deg
_qZ/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number _angle 180 deg
kVBEAM APERTURE 2 . 5 c m ; DC BIAS

TUNED by, coarse S h o r t . P I . fine T r i m . Cap.
RF 6 . 8 to 2 0 . 4 mHz.stable± 1 p a r t /10(

Orb F 2 . 3 to 2 0 . 4 mHz; GAIN, max
HARMONICS, RF/Orb F, used 1 , 3

80

160 kV/turn

DEE-Gnd, max. _kV, min gap_
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed. ]

Type IpTfitron crowbar

0.0005

200
_deg
_kW
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, NO., Type, size 3 Di f fus ion pumps (one
50 cm, two 8u cm); He cryopanels

OPERATING PRESSUR E_

PUMPDOWN TIME 8
.uTorr,

hrs

ION SOURCES/INJECTION SYSTEM

TTIto-trial Pawning; 25MV tandem e l e c t r o -
d-a 'H^ • in jgr . tnT-gtr ipppr (1979)
EXTRACTION SYSTEM
F . I p r t r o i i t a t i r r l f t f lector + mag, channel
CONTROL SYSTEM
MnH. Tomp- TTT computer p l u s some
conventional



ENTRY NO. 75 ( con t . )

CHARACTERISTIC BEAMS

Particle

CURRENT

Internal

External

Secondary

16Q6+

16O6+
20Ne6+

Goal

(MeV)

(MA)

(part/s)

Achieved

(MeV)

1 ftf»

- 225
IRQ
160

e iuA)

2
3
3

1.2
(part/s)

BEAM PROPERTIES

Measured

Pulse Width RF deg

Phase Exc. max RF deg

Extract Eff %

Res. AE/E %

Emittance

f 10 axial 1 r
(mm-mrad){ i n 'f **

| »'«• radial ]

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

Dpvplnpmenl , ,
Materials Science

Conditions

uA of MeV

i;Aof
wAof
uAof

MAof 4 0

80

5
10

5

MeV

MeV

MeV

MeV P

%

%

%

%

%

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

0RIC was originally designed for both light and heavy ion acceleration.
Most early experiments used beams of protons, deuterons, and alphas.
More recently, experimental program emphasis has shifted to heavy ions
with 90% of all operation using beams of C, N, 0, Ne, and Ar.

During 1977-78, ORIC underwent several modifications to permit operation
as a medium-energy booster for the new Holifield 25 MV tandem electro-
static accelerator. First beams from the booster configuration are
expected in late-1979. Examples of beams to be available: 1 60 - 25 MeV/A;
79Br - 12 MeV/A; 127I - 8 MeV/A; 165Ho - -\>6 MeV/A.

CONTROL R00H-.

O Kl 20 30

FEET I I COUNTING r-j XI "1

[SPECTHOMttER, |y<^

«i.-a«« » - .»» [LIViTOR SHIFT UD T IM
PORTS '0I»I£D 90° FKDN

SPECTflOUETCR

^-CMEU!5TPV VBECOI1. MASS
SPECTROMETER

SPLIT POLE SPECTROWETER

— a ti t i m -

typing limit



ENTRY NO. 76
NAMEOFMACHINE Princeton AVF Cyclotron DATE Aug. 21, 1978
INSTITUTION Pr1neeton_University, The Joseph Henry Laboratory of Physics
ADDRESS Princeton, New Jersey 08540 ~

IN CHARGE Rubby Sherr REPORTED bv Richard Kouzes

HISTORY AND STATUS

DESIGN, data 1 9 6 5 MODEL tests
tNQ. DESiGN. date 1 9 6 6 - 1 9 6 7
CONSTRUCTION, date 1 9 6 7 - 1 9 6 8
FIRST BEAM date (or goal) December 1968
MAJOR ALTERATIONS N

OPERATION,. 80 hr/wk; On Target
75

70
%. outsideTIME DIST., in house

USERS1 SCHEDULING CYCLE.
COST, ACCELERATOR $ 1 . 4 5 X 10

25

hr/wk
%

weeks

COST. FACILITY, total $ 3 . 0 X 10 6

FUNDED BY Accel, and 70% of Lab bv Univ.
Beam Transport System by US-AEC

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

0 ENGINEERS 1
CRAFTS 0

SCIENTISTS
TECHNICIANS _ 3
GRAD STUDENTS involved during year.
OPERATED BY Res staff or_
BUDGET, op & dev $1.7 X 10
FUNDED BY

..Operators

NSF

RESEARCH STAFF, not included above

USERS, in house 9 outside

GRAD STUDENTS involved during year
RES. BUDGET, in house $ 2 . 5 X 10 a

FUNDED BY NSF

13

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 325

TARGET STATIONS 8 4 rooms
STATIONS served at same time, max.
MAG SPECTROGRAPH. type 1 4 ItlSr Q3D
COMPUTER,model Data General Eclipse
OTHER FAciLiTiEs~~Scattering Chambers 150";

50, 30 cm.; On-Line Red r a i l at lng
Gas Target; Orange Spectrometer;
Pair Spectrometer; On-Line Atomic
Beams Machine: See "Other Features"

REFERENCES/NOTES

Pollock, R. E., Proceedings of the
Fifth International Cyclotron Confer-
ence (1969), p. 120.

MAGNET

POLE FACE diameter 1 7 5 cm; R extraction.
GAP, min 17 cm; Field 1 9 . 5 kGl

max 50 cm; Field.
AVERAGE FIELD at R e x t _
CURRENT STABILITY * 5
NUMBER OF SECTORS 3

75

X1O°

./sec or Circ coils
tons; Coils ir

POLE FACE COIL PAIRS: AVF
Harmonic correction ^
Rad grad 0

WEIGHT: Fe 100
CONDUCTOR, Material and type.
STORED ENERGY
COOLING SYSTEM_
POWER: Main coils 175 kW

Trimming coils 20
YOKE/POLE AREA 9 0

Jampere turns

_parts/10°; Bmal</(B> l l J

_ ; SPIRAL, max ̂  0 deq
_0 /sec;

_tons

Water
MJ

max, kW
max, kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg
_q 2 /A 2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number. 2 _angle. 138
BEAM APERTURE 4 . 5 cm; DC BIAS 0_
TUNED by, coarseiMOVable Partftl
RF 11 ' 2 to Z 4 . fa mHz. stable ±

.deg
kV

None
• '•*•

Orb F 5 . 6 to j jQi6_ mHz;GAIN, max 250 kV/turn
HARMONICS, RF/Orb F, used 1 , 2 , 4
DEE-Gnd, max ' " kV. min gap ± cm
STABILITY, (pk-pk noise)/(pk RF volt) • 0 0 0 5
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed ~ Msec

Type Ignition crowbar

300

—r

.deg
kW

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size.

/sec

1-D1ffus1on

OPERATING PRESSURE.

PUMPDOWN TIME

./uTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Hooded Arc; Cold Cathode

EXTRACTION SYSTEM DC Electrostat ic followed
by laminated, compensated magnetic deflector
CONTROL SYSTEM

typing l imit



ENTRY NO. 76 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

P
d/a
He-3

Y
d/a
He-3
P

He-3

Goal

(MeV)

50
30/60
80

(fiA)

(part/s)

Achieved
(MeV)

50
30/58
85

(iiAl
>1000
200/30
>100
25

18/10
10

(part/s)

BEAM PROPERTIES
Measured

Pulse Width 1-6. RFdeg 1
Phase Exc. max RF deg
Extract Eft >95 % 1
Res, AE/E T0TT% 1 ^

Emittance

i f a x i a l 1
imm-rruaui< >

Conditions

nA of 28 MeV
MA of
/JA of 42
»iAof /4f ,

uAof "

OPERATING PROGRAMS, time dist

Basic Nuclear Physics & Chemi S t r y
Solid State Physics
Bio-Medical Applications
Isotope Production

Ovelnpmpnt

MeV

MeV
.MeV

Me1.'

P

H
P

96 %
%

l
n •

2
%
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

1. Accelerator design based on Michigan State University cyclotron.

2. Obtains single turn extraction by means of Internal phase selection.

3. Q3D spectrograph: p/. = lxlO1*

4. On-line Isotope separator: 90° sector magnet, 150 cm radius, M/.M > 3xl03

1 ? ? i f y »*••

typing limit



ENTRY NO. 77
NAME OF MACHINE _
INSTITUTION
LOCATION New

Sloan-Kettering Institute Cyclotron
Sloan-Kettering Institute for Cantor
York. New York . DATE

IN CHARGE. T . Y . T . Run REPORTED by.

1Q75_

T . Y . T , Kl lQ

Typing limit

HISTORY AND STATUS

DESIGN, datej_______
ENG. DESIGN.date.

MAGNET

, ;
CONSTRUCTION, date N o v . 1 9 6 7

C o r p o r a t i oipO L E F A C E d i a

GAP, min. 5.
max

80 cm; R ext 3 6

10
FIRST BEAM date (or goal).
MAJOR ALTERATIONS see features
OPERATION. 6 0 hr/wk; On Target ___,
TIME DIST., in house Q<j ', outside _2
USERS' SCHEDULING CYCLE _ I weeks
COST, ACCELERATOR
COST. FACILITY, total.
FUNDED BY ERDA

hr/wk

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

1.2SCIENTISTS
TECHNICIANS
ADMIN & CLER

1 / 2
0
0

ENGINEERS
CRAFTS

TOTAL
0 . 2
1 .9

GRAO. STUDENTS involved during year _
OPERATED BY X Res staff or _
BUDGET, op & dev
FUNDED BY __

_Sp operators

NCI .ERDA

RESEARCH STAFF, not included above

USER GROUPS. in house _ _ _ _ _ _
STAFF SCIENTISTS, in house
TOTAL RES STAFF, in house 1 5
GRAD STUDENTS involved during year_
RES. BUDGET, in house
FUNDED BY N C I . E R D A

Outside.
outside
outside

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed.
movable

6 0
0

TARGET STATIONS.
STATIONS SERVED AT THE SAME TIME. max_
MAG SPECTROGRAPH. type '
ON-LINE COMPUTER, model T RM I R Q "
FACILITIES for:

I ROOMS
1

isotope production I n t e r n a l 5 E x t e r n a l
I rradiation. Solid State ^ e s

Biological Yes
Time-of-Flight Study B e i n g d f i v e i n p e H
On-Line Mass Separation

NOTATIONS

cm: Field 2 0 kĜ l
cm, Field _ _ _ _ _ kG l a t _ _ _ x 106

AVE FIELD at R max 16 kGj Aturns
CURRENT. STABILITY ± 1 0 0 parts/106

Bmax/<B>= ,
AVF SECTORS 5 SPIRAL, max 0 deg

/secPOLE FACE coil pairs, AVF
Harmonic /sec; Rad Grad /sec. or

q2/A

tons

circular; HEAVY ION. E max =
WEIGHT, Fe 1 4 Cu, or Al
POWER, main coils.

total
40 . , pole tips .

. kW; cooled by w a t e r
YOKE/POLE area.
TOTAL POWER, installed.

normal load

_%; 6 sec (Sect Mag) deg

0 .06 MW
0 .04 MW

ION SOURCE, int .
ext

PIG

ACCELERATION SYSTEM

DEES, number ;

BEAM APERTURE.
TUNED by, coarse _
RF 12 . 16 , 24

. , width 120

MP
.cm; DC BIAS

fine V C .
1.5

.deg
kV

Trimmer
MH2, stable'*
Mc/s;GAIN__2_0

1

10 . /10 6

kV/t

cm,

OrbF l2 .16 r 24
HARMONICS. RF/OF, used
DEE-Gnd, max 3 0 kV. x/field, min
STABILITY, (pk-pk noise)/(pk RF volt) 0 . 0 0 0 5
RF PHASE stable to ± deg
RF POWER input, max 30 kW
RF PROTECT cu-.uit, speed us

tvoe T g n i | y n n r y nwh a r
EXTRACT System .

see feat li-res

FREQUENCY MODULATION, rate.
MODULATOR, type

./sec

BEAM PULSE, width

SELECTED REFERENCES

1. Radiology 93 ,331-337 ,1969 .
2. IEEE Tran . Nucl. S c i . NS-14(3j

1967.
3 . P r o c . of the 5th I n t . Cyc. Conf.

1969.
4. P roc . of the 6th I n t . Cyc. Conf.

1972.
5 . P roc . of the 1975 Nat . Ace. Conf,



ENTRY NO. 77 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Goal
(MeV>

15
7.5

Achieved
(MeV)

BEAM PROPERTIES
Measured

Pulse Width

Phase Exc. max
Extract Eff 7 0

Res. AE/E
Emittance f ' 50 axial I g n f e

Conditions

(mmmrad) {

VACUUM norm

5 0_ radial] "

1 wtorr;PUMPDOWN time. .hr

OPERATING PROGRAMS, time diit

uiisic Nuclear Physics/Chemistry.

Solid State Physics

Secondary 2x1013

Bio-Medical Applications.

Isotope Production
Materials Science

1 OH

HEAViSST ion a l p h a ** 300yiA ext ."
* 400}iA i n t .

OTHER FEATURES and OPERATION SUMMARY

This is the first proto-type cyclotron built by the Cyclotron
Corporation, Berkeley, California. Major modifications included:
Dees and RF system, ion source and extraction system.

* There are four independent coordinate controls for the ion source
The high beam currents are resulted from high operating power
density in the order of 140 kW/cm.

* * The extraction system:
Harmonic coils: azimuthal angle and current
Deflector: fine adjust of extraction radius

taper angle adjust
channal gap adjust
dc voltage adjust

Magnetic channel: compensated-iron type
entrance position control
exit position control
channel curvature control

controls
(change of energy also)

* * * Neutron programs Dosimetry
Neutron Physics
Activation
Therapy

Typing limit



ENTRY NO, 78
Texas ASM Variable Energy CyclotronNAME OF MACHINE _ _

INSTITUTION Texas ASM University
ADDRESS College Station. Texas 77843

IN CHARGE D. H. Youngblood _ REPORTED by R. C. Rogers

HISTORY AND STATUS

DESIGN, date 1964 MODEL tests None
ENG. DESIGN, date 1 9 6 4 - 1 9 6 6
CONSTRUCTION, date 1 9 6 5 - 1 9 6 7
FIRST BEAM date tor goal) A u g u s t 8 ,
MAJOR ALTERATIONS none

1967

OPERATION, 1 6 0 hr/wk; On Target_
TIME DIST.. in house__75_
USERS1 SCHEDULING CYCLE_
COST, ACCELERATOR $ 3 X
COST, FACILITY, total $ 6 X 1 0

%, outside.
4

25
hr/wk

%

10?
..weeks

FUNDED BY S t a t e o f T e x a s . AEr?r

Foundation
ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCI ENTISTS 1
TECHNICIANS 1 1

ENGINEERS.
CRAFTS

4

GRAD STUDENTS involved during year_
OPERATED BY Res staff or,
BUDGET, op & dev $ 5 0 5 . 0 0 0
FUNDED BY S t a t e o f Texas

.Operators

RESEARCH STAFF, not included above

USERS, in house 27 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house $ 5 1 5 , 0 0 0
FUNDED BY

20

NSF, DOE, Welch Foundation

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 0

447

TARGET STATIONS 1 2 in rooms
STATIONS served at same time, max 1
M A G SPECTROGRAPH. tvae Enge s p l i t p o l e
COMPUTER, model I B M 7 0 9 4 , P D P - 1 5 / 4 0
OTHER FACILITIES

REFERENCES/NOTES

typing limit

MAGNET

POLE FACE diameter.
GAP, min 1 9

224 cm: R extraction
cm; Field 2 1 . 8 kG

99

max. 30
1 at 56 X 10.6

_cm; Field 1 4 . 2 kG '
AVERAGE FIELD at R « t _ U L J r _ k G J ^ ^ t u m s

CURRENT STABILITY_10__parts/106; Bmax/<B>__1^2_
NUMBER OF SECTORS 3 ; SPIRAL, max 55 deq
POLE FACE COIL PAIRS: AVF /sec;

Harmonic correction

Rad arad
_5

WEIGHT: Fe 2 9 0

MJ

/sec or Circ coils_JL2

tons; Coils 1 2 tons

CONDUCTOR, Maternal and type C u

STORED ENERGY

COOLING S Y S T E M _ H 2 < 2

POWER: Main coils 4 9 0

Trimming coils 4 6 0

YOKE/POLE AREA 1 0 0

max, kW
max, kW

SECTOR ANGLE (SepSec).
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A
147

70

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number
BEAM APERTURE
TUNED by, coarse_
RF

.angle

.cm; DC BIAS
180

kV

MP fine VC
1 5 . 5 mHz.stable± 1 0 _/106

Orb F 1 .87to 15.5mHz;GAIN, max
HARMONICS, RF/Orb F, used 1 . 3
DEE-Gnd, max RO kV. min gap
STABILITY, (pk-pk noiseMpk RF volt)
RF PHASE stable to t T.I

160__kV/turn

J2Q2_

RF POWER input, max ?nf)
RF PROTECT cjreuit, speed 1 v

Type thyratron crowbar

_ d e g

_ k W

. jusec

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

/sec

PUMPS, No., Type, Size
1-35", 1-10", 2-6"

4, oil diffusion,

OPERATING PRESSURE

PUMPDOWN TIME 4

1-2 _liTarr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal filament, Internal cold
cathode, Axial injector for polar-

EXTRACTION SYSTEM ized p, d, JHe
electrostatic

CONTROL SYSTEM
manual



ENTRY NO. 78 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

H I *

Goal

(MeV)

50

(MA)
1000

(part/s)

Achieved

50
60

100
130

(MA)
300
150
200

80
1.05

(part/s)

BEAM PROPERTIES

Measured Conditions

PulseWidth 4 . 5 RF deg 0 . 2 u A o f l 2 0 MeV H€
Phase Exc, max 30 RF deg v a r ^ A of 20 Mey d +

Extract Eff 75 % _1^6»iA of _20_MeV <3+

Res. dE/E

Emittance
NM . a x i a l )

radial I

0 - 5 % 10 uA of 40 MeV' . 4He+2

(mm-mrad)
f N M axia
1 NM radi

//A of_

OPERATING PROGRAMS, time dist

Basic Nuclear Phys ics /Chemis t ry

Solid State Physics
Bio-Medical Applications
Isotope Production

Development

MeV

81

13

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

*Heavy-ion beams account for 36% of all operational beams. Heavy-ion
energies range from 0.5 MeV/amu for 1 3 6Xe 8 + to 25 MeV/amu for 1 2 C 5 +

Intensities vary from a low of .15 eyA for 14N6+ t o a s m u c h a s 1 0 ^
for 1 1B 3 +

typing limit



ENTRY NO. 7 9
NAME OF MACHINE Lawrence Berkeley Laboratory 88-Inch Cyclotron DATE 7/28/78
INSTITUTION Lawrence Berkeley Laboratory
ADDRESS 1 Cyclotron Road, Berkeley. Cal i fornia 94720, U.S.A.

IN CHARGE D a v i d K. S c o t t REPORTED by R i c h a r d A. Gough

tVP in9

HISTORY AND STATUS

DESIGN, date 1958 MODEL tests 1958-59
ENG. DESIGN, date 1 9 5 9 - 1 9 6 1 .-
CONSTRUCTION, date 1959 -1962
FIRST BEAM date (or goa l l i n t . 1 9 6 1 ; e x t . 1962
MAJOR ALTERATIONS None

OPERATION, 160 hr/wk; On Target 122

TIME DIST.. in house 5 0
USERS' SCHEDULING CYCLE
COST. ACCELERATOR $ 2 . 9
COST, FACILITY, total

%, outside.
one

5 0 *
hr/wk

%

weeks
10"

$8.0 x 106

FUNDED BY U.S. Department of Energy

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 2_

TECHNICIANS 1 3
ENGINEERS.

CRAFTS
GRAD STUDENTS involved during year
OPERATED BY ^__Res staff o r _
BUDGET, op & dev S I . 4 7 x 1 0 s

Operators

FUNDED BY u. s.•Department of Energy

RESEARCH STAFF, r.ot included above

USERS, in house 1 2 outside 61/vear
15GRAD STUDENTS involved during year_

RES. BUDGET, in house $805.000
FUNDED BY U.S. Department of Energy

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 700

TARGET STATIONS 14 in 8
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type_LBl i QSD

rooms

COMPUTER, model SCC-660 . ModComp 4 . PDP-15
OTHER FACILITIES I s o t o p e P r o d u c t i o n ,

Bio—Mftdioal Tirirafl'i afrion Pani 1 i fry f

MAGNET

POLE FACE diameter 2 2 4 cm; R extraction
GAP, min 1 9 cm; Field 20 kG"

max 30 , cm; Field 14 kG

99

10°

AVERAGE FIELD at R ext.
CURRENT STABILITY,
NUMBER OF SECTORS.
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad grad =

WEIGHT: Fe

] 7 kG ampere turns

_parts/10D;BmaK/<B>_
.; SPIR A L, max 55 deg

- /sec;

./sec or Circ coils
tons; Coils 1Q

1 2 -
tons

CONDUCTOR, Material and type
STORED ENERGY % 1 . 4

Copper
MJ

COOLING SYSTEM Demineralized water
POWER: Main coils 450

Trimming coils 580
YOKE/POLE AREA 102

max, kW
max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 145

(Focusing limitl E/A = 70

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

1 8 0_anglp_
_cm; DC BIAS Q_

_deg
kV

DEES, number L
BEAM APERTURE 3.
TUNED by, coarse mov.panels fine v a r . cap , au to

to 1 6 . 5 mHz. stable t D.O1 /Itf
.6

i n - 3

Orb F 1 . 1 to I f i . 5 mHz; GAIN, max < I S O
HARMONICS, RF/Orb F, used 1 f T , 5
DEE-Gnd, max 7R kV. min gap_
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ± = _
RF POWER input, max
RF PROTECT circuit, speed %

Tvoe Thyratron
FREQUENCY MODULATION, rate.

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

kV/turn

kW

15 Msec

/sec

On—T.inf» (Hf> M a s s PUMPS,No.,Type,Size 4 Diffusion pumps (two
76cm,two25cm)& 20°K He cryopanel

OPERATING PRESSURE 1 - 2 MTorr,

N u c l T 7 n s t r 7 ~ s Meth . 1 8 - 1 9 , 33&59 ( 1 9 6 2 ) . pUMpD0WNTIME 1 - 4 h r s t o o p e r a t e ? 24 hrs
CERN 6 ' to b

PnTayimpt'(3T*|. T r a n a f o r m i i n n Chomi c-fryy
Fac i l i t y r In-Rpam Gamma Bay T^anii i t*y

REFERENCES/NOTES

CERN Report 63-19, 8 (1963)
IEEE Trans.Nucl.Sci .
Nucl. Instr . & Meth.
Proc. 5th I n t ' l Cycl
IEEE Trans.Nucl .Sci .

I O N SOURCES/INJECTION SYSTEM to base

Proc.
Nucl.

NS-13, 4 , 364 (1966). I n t . f i l A < 4 . Int. Penning A > 4 .
72, 61 (1969). Ext .polar ized p.d.Ext. Penning(1979)

610 (1971) . EXTRACTION SYSTEM

I' 1 1 4 H^2)- D. C. E l e c t r o s t a t i c Def lector
6ob (X972)•

Conf.
NS-19,

6th In t ' l Cycl. Conf. )
Instr.SMeth. (in press) LBL-6502.

(*21% by Users Outside LBL, 29% by LBL and

V^B^}?^f N id

CONTROL SYSTEM
Manual

Non Resident at Cyclotron)



ENTRY NO. 79 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Particle

Secondary

a

pol. p,d

Goal
(MeV)

Achieved
(MeV I

(MAI (MA)

3OOO@15cm
500@15cm

Ipart/s)

30-200
10-100

5
95

Tpart/sl

BEAM PROPERTIES
Measured Conditions

Pulse Width 6 - 2 0 RF deg 10 tiAof 65 MeV

Phase Exc, max 20 RF deg 10 nAof 65 MeV

Extract Eff 50 % 10 nA of 65 MeV

Res. AE/E 0 . 3 % 10 uA of fiS

Emittance

<mm-mrad)(-[ ^

a
a
a

3 X i a l 1 1 0 uA of 6 5 MeV 01
radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_
Solid State Physics

90

Bio-Medical Applications
Isotope Production

Development

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Noteworthy features are the high intensity polarized proton and deuteron
beams, and high energy heavy-ion beams, such as 160 -20 MeV/nucleon.
Fully stripped beams of llfN - 32 MeV/nucleon have also been accelerated
(< 103 particle/second). These energies approach the anticipated lowest
energies of the Bevalac after the planned upgrading, permitting complemen-
tary studies of heavy ion reactions.

88-INCH CYCLOTRON FACILITY

HI0H LEVEL CAVE
•WUCTI0N

typing limit



ENTRY NO. 80

NAME OF MACHINE Davis 76" Isochronous Cyclotron DATE J U * y 31 , '978
INSTITUTION Crocker Nuclear Laboratory, Un ive rs i t y of Ca l i f o rn ia
ADDRESS Davis . Ca l i f o rn i a 9561C

IN CHARGE J . A. Jungerman REPORTED by J . A. Jungerman

HISTORY AND STATUS

DESIGN, date . MODEL tests

ENG. DESIGN, date QRIC COpy

MAGNET

POLE FACE diameter.
GAP, min 19

CONSTRUCTION, date 1964-1966 max 71

193 cm; R extraction

cm: Field 2 2 . 7 kG

cm: Field 1 2 . 7 kG

80

FIRST BEAM date (or goal).

MAJOR ALTERATIONS

In t . . ext. 1966
none

AVERAGE FIELD at R ext _

CURRENT STABILITY 10

NUMBER OF SECTORS 3

17.5
.parts/106; Bmax/<B>
_ ; SPIRAL, max

lat 0.8 X106

i >
I ampere turns

OPERATION. 128 hr/wk; On Target 65

TIME DIST.. in house. 75 _%, outside.
4

hr/wk
25 %

USERS' SCHEDULING CYCLE
COST, ACCELERATOR I . 4 x
COST, FACILITY, total 4 . 5 X
FUNDED BY A . E . C . , U .D . . N.S.F.

.weeks

POLE FACE COIL PAIRS: AVF.

Harmonic correction 3

Rad grad -

WEIGHT: Fe 2 6 8

./sec or Circ coils [ 0
tons; Coils 42

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

CONDUCTOR. Material and type Copper

STORED ENERGY,

tons
" square

L9 MJ

COOLING SYSTEM.

POWER: Main coils

.ENGINEERS.

CRAFTS

SCI ENTISTS I

TECHNICIANS 4

GRAD STUDENTS involved during year 5
OPERATED BY I / 5 • Res staff or 2 / 5
BUDGET, op & dev $350 r 0 0 0
FUNDED BY beam r e c h a r g e s

Trimming coils

YOKE/POLE AREA 100.

Deminera11 zed H?0

800 max, kW
max, kW500

SECTOR ANGLE (Sep Sec)_

..Operators
ION ENERGY (Bending limit) E/A =.

(Focusing limit) E/A =

deg

_q2/A2 MeV

q/A MeV

RESEARCH STAFF, not included above

USERS, in house ' I outside

GRAD STUDENTS involved during year

RES. BUDGET, in house $ l , ,065,000

FUNDED BY

.angle. I fiO

12

ACCELERATION SYSTEM

DEES, number I

BEAM APERTURE.

TUNED by, coarse_

RF 7 . 3 to 2

Orb F I . 5 to 2 2 mHz; GAIN, max I 80

4 . 5 cm; DC BIAS. kV

MS fine VC, auto
.mHz, stable ±___J

NCI, DOE, EPA, CA Air R e s o u r c e ^ — s > R — F > u s e d , 3

no0

kV/turn

Board
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 360
movable 0

TARGET STATIONS 7 i

STATIONS served at same time, max.

MAG SPECTROGRAPH. type

COMPUTER, model PDP I 5 / 4 0 f PDP I I

OTHER FACILITIES

rooms

DEE-Gnd, max 9 0 kV, min gap.

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to t LQ_

RF POWER input, max I 50

RF PROTECT circuit, speed 2_
Type Ignitron Crowbar

I _cm
0.005

deg

. msec

none

_ Isotope product!onP

Irradiation.- Solid State
Rinlnnira I. rh. part and n
Fl i g h t c;ti]riy I f l m

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 2 d i f f u s i o n pumps

/sec

81 cm and 89 cm

REFERENCES/NOTES
OPERATING PRESSURE.

PUMPDOWN TIME

10 . jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Hot f i l . mod. LBL 88"

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO. 80 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

30-100

IjiA)

1000

(part/s)

Achieved

(MeV)

20-65
25-90
35-86

(HA)
300+
100

30

(part/s)

5xl06

BEAM PROPERTIES

Measured

Pulse Width 4°B C ^ 5.RFdeg. fiAof

MAof

MAof

Conditions

32 MeV

Phase Exc. max 40°RF deg_7_
Extract Eff 90 % 20
Res. AE/E 0 . 2 % 0 . 1 UAOT

Emittance

axial 1
_radial J "

OPERATING PROGRAMS, time dist

(mm-mrad) t *»A of .MeV_

Basic Nuclear Physics_
Solid State Physics
Bio-Medical Applications_
Isotope Production

Development.

23

Elemental Analysis 20
Space Simulation
Hot Atom.Chemistry. 3Machine Improvement 5

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY^ADDITION^L REFERENCES

The fol lowing are special featuresof the of the Davis 76" Isochronous
Cyclotron program:

1. A large and active program in nuetro scattering and reactions in
the energy region between 25 MeV and 60 MeV. Both unpolarized and
polarized neutron beams of reasonable intensity are avai lable, as is
a polarized proton target .

2. The neutron program, when added to programs in charged part ic le
reactions, particle-gamma techniques, and hot atom chemistry, form the
research bse of the f a c i l i t y which comprises about half of the scheduled
operating time. Considerable work is done in a variety of programs
based upon applications of accelerator beams to environmental, medical,
and industr ial problems, part icular ly a i r pol lut ion monitoring, product-
ion of ' I and 2QITI for nuclear medicine, and neutron cancer therapy.

3. The accelerator is almost ent irely supported by beam recharges from
pr ivate, state and federal programs.

typing limit

- ; •. j.

• • «• •. ..'

CROCKER NUCLEAR LABORATORr



ENTRY NO. 81

NAME OF MACHINE
INSTITUTION

In jector Cyclotron DATEJu1y '78
Lawrence uverttiore Laboratory

ADDRESS"PT 0. Box 808, Livermore California 94530"

IN CHARGE Carl H. Poppe REPORTED by Ivan D. Proctor

HISTORY AND STATUS

DESIGN, date *
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal>_
MAJOR ALTERATIONS

MODEL tests

1968
1969
None

OPERATION, 80 hr/wk; On Target ^ 7 0
TIME DIST., in housn 9 0 %. outside 1 0

hr/wk
%

USERS' SCHEDULING CYCLE ^ 8
COST. ACCELERATOR $430 f 000
COST. FACILITY, total $580 .000
FUNDED BY IISnflF

weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS u ' 5 ENGINEERS '
TECHNICIANS ^ 6 CRAFTS
GRAO STUDENTS involved during year 0
OPERATED BY _ _ R e s staff or 4
BUDGET, op & dev
FUNDED BY USDOE

.Operators

RESEARCH STAFF, not included above

USERS, in house ° » 5 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY USDOE

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS rooms
1STATIONS served at same time, max

MAG SPECTROGRAPH. type S p l i t p o l e
COMPUTER, model PDP 8 , PDP 15
OTHER FACILITIES

16 Detector* 10.7 m TOF Array

REFERENCES/NOTES

•Cyclotron Corporation
Model CNI-15

MAGNET

POLE FACE diameter
GAP, min 5

82 _cm; R extraction
cm; Field 2 0 _ _ k G
cm; Field _H___kG

1

35

AVERAGE FIELD at R e x t .
CURRENT STABILITY 4 0
NUMBER OF SECTORS 3

_H
16.5

parts/106

lat0.16xiO6

ampere turns

.016
; SPIRAL, max 3 0 deg

0 /sec;POLE FACE COIL PAIRS: AVF.
Harmonic correction
Rad orad 1 /sec or Circ coils

WEIGHT: F e _ _ 4 tons: Coils 1 . 1 6
CONDUCTOR, Maternal and type A l
STORED ENERGY
COOLING SYSTEM LCW
POWER: Main coils 58

tons

_MJ

Trimming coils 0
YOKE/POLE AREA 1 0 0

max, kW
max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 1 5

(Focusing limit) E/A =15

deg
_q2 /A2 MeV

q/AMeV

ACCELERATION SYSTEM

DEES, number 2 _angle_
BEAM APERTURE 1 .9 cm: DC BIAS - 1 . 0
TUNED by,coarse St rap fine C a p a c i t o r
RF 12 .5 to 2 5 . 0 mHz stable ± 5
Orb F_2__to___mHz; GAIN, max 100
HARMONICS, RF/Orb F, used

DEE-Gnd, max_3Q_ kV, min gap 1

kV

no6

kV/turn

STABILITY, (pk-pk noise)/(pk RF volt) 0 . 1 %

RF PHASE stable to ±

RF POWER input, max 3 6

RF PROTECT circuit, speed __Q

_deg

_ k W

./isec

/sec

Type Crowbar series regulator
FREQUENCY MODULATION, rate

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size

and 4" DP
1500 Z/s turbo

OPERATING PRESSURE

PUMPDOWN T I M E .
_ uTorr,

hrs

ION SOURCES/INJECTION SYSTEM

P.I.G. Internal and External

typing limit

EXTRACTION SYSTEM

Electrostatic Channel
CONTROL SYSTEM

Manual



ENTRY NO. 81 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Goal
(MeV)

15
8

5Q

(part/s)

25

(part/s)

BEAM PROPERTIES
Measured

Pulse Width T5 RFdea
Phase Exc, max RF deg
Extract Eff 5 0 %
Res. AE/E 0 -2 %

Emittance

Conditions

uAof
,Aof MeV

£3 uAof ' a MeV _n_
uAof 15 MBV H'

(mm-mrad) f " f f - ax ia l, ) _ J 0 . MA of 15 MeV
I 3 0 radial J

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

75

Bio-Medical Applications_
Isotope Production

Development

Applied Physics

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 82
Biomedical Cyclotron 7-10-78

NAME OF MACHINE * " ' " " 7 DATE
INSTITUTION , ̂ University pf California - Center for the Health Sr.ienr.es

LOS MnBClCS • t f t 7UUJ£H
ADDRESS S ' '

IN CHARGE
N.S. MacDonald, Ph.D.

REPORTED by
N.S. MacDonald, Ph.D.

HISTORY AND STATUS

ENG. DESIGN, date —
CONSTRUCTION, date
FIRST BEAM date (or goal)
MAJOR ALTERATIONS

3-15-71
None

OPERATION. 50

TIME DIST., in house.
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY

hr/wk; On Target 24
100 %. outside JL .

hr/wk

.weeks

6700.000
AEC. University

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

1 2
* PMRIMPPRSSCtENTISTS

TECHNICIANS
ENGINEERS.

CRAFTS

URAD STUDENTS involved during year

OPERATED BY X Res staff or Operators

BUDGET, op & dev

FUNDED BY nnF

RESEARCH STAFF, not included above

USERS, in house 3 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house _

FUNDED BY DOE

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable none
TARGET STATIONS _ _ 1 i

STATIONS served at same time, max.

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

rooms

isotope production yes
irradiaton.solid state
Biological
tim e-of-flight

ves
no
no

REFERENCES/NOTES

MAGNET

1970 POLE FACE djameter
GAP. min_

AVERAGE FIELD at R ext
CURRENT STABILITY 1

24

NUMBER OF SECTORS 3
POLE FACE COIL PAIRS: AVF

Harmonic correction "
Radgrad.

WEIGHT: Fe.
CONDUCTOR, Material and type.
STORED ENERGY
COOLING SYSTEM.
POWER: Main coils_

Trimming coils _
YOKE/POLE AREA

; SPIRAL, max.
. /sec;

./sec or Circ coils,

tons; Coils tons

MJ

30KW

100

.max, kW

.max, kW

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

Penning Cold Cathode
ACCELERATION SYSTEM

2

_qz /A2 MeV

q/A MeV

_angle. 180DEES, number.
BEAM APERTURE_4_ cm; DC BIAS 2 . 5
TUNED by, coarse S t r a p s f i n e VC a u t o

12 tn 2 5 inH7 ctuhlo + 1 0 /

.deg

kV

RF Li- to ^ ° mHz. stable ± _

Orb F ~~ to ~ " mHz; GAIN, max

HARMONICS, RF/Orb F. used ;

DEE-Gnd, max 2 5 wi m ; n gap^_

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to t

kV/turn

17./12kv

150RF POWER input, max

RF PROTECT circuit, speed

Type ign. crowbar

kW

.Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No., Type. Size

/sec

OPERATING PRESSURE.

PUMPDOWN TIME

_/uTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Penning Cold Cathode

EXTRACTION SYSTEM
dc electrostatic, mag. channel
CONTROL SYSTEM

typing limit



ENTRY NO. 82 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

31.6 31.6

24 - s r 24-6i<r
750

(part/s)

52
75
50

(gaxt/s)

BEAM PROPERTIES
Measured

_RF deg.
_RFdeg_

Pulse Width
Phase Exc, max

Extract Eff fSO-70 %
Res. AE/E %

Emittance

axial "I
radial J

OPERATING PROGRAMS, time dist

Conditions

_MAof MeV

_«Aof M»V

IQO uA of 22 M e V

MeV

(mm-mrad) J . AiAof MeV_

Basic Nuclear Physics_
Solid State Physics
Bio-Medical Applications
Isotope Production 100

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Principal Use: Preparing radionuclides for the nuclear medicine clinic
of the hospital, and for research in biology and medicine

Quantitative analyses of Oxygen-18 in small water samples of biologi-
cal origin by proton activation to Fluorine-18 are routine.

typing limit



ENTRY NO. 83

NAME OF MACHINE .
INSTITUTION Franklin McLean Memorial Research Inst i tute
LOCATION a : > u E - 5 9 t t l S treet , Chicago, 111 DATE December"!", 1975

FMI Cyclotron

5O5T7
IN CHARGE P«V« Harper REPORTED by L . S . SkaggS

HISTORY AND STATUS

DESIGN, date 1965 MODEL tests 1967
ENG. DESIGN, date 1 9 6 5 - 1 9 6 7
CONSTRUCTION, data 1 9 6 9
FIRST BEAM date (or goal) J u l y 1969
MAJOR ALTERATIONS Deflector
OPERATION, 4 5 hr/wk: On Taroet 2 0
TIME DIST.. in house

hr/wk; On Target
J L %. outside

USERS' SCHEDULING CYCLE weeks
COST. ACCELERATOR
COST. FACILITY, total $ 6 0 0 , 0 0 0 . 0 0
FUNDED BY US - (AEC) - ERDA

hr/wk

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS _M
TECHNICIANS
ADMIN &CLER

i.

3
ENGINEERS

CRAFTS
TOTAL

GRAD. STUDENTS involved during year
OPERATED BY X Res staff or and So operators
BUDGET, op & dev
FUNDED BY USERDA

RESEARCH STAFF, not included above

USER GROUPS, in house 4 outside.
STAFF SCIENTISTS, in house 8 outside .
TOTAL RES STAFF, in house 15 outside
GRAD STUDENTS involved during year.
RES. BUDGET, in house
FUNDED BY USERDA

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed',
movable

62

TARGET STATIONS 2 in 2.
STATIONS SERVED AT THE SAME TIME, max.
MAG SPECTROGRAPH, type
ON-LINE COMPUTER, model
FACILITIES for:

isotope production w a t e r c o o l e d
Irradiation, Solid State

.ROOMS
T

Biological Neutron irradiation &
Time-of-Flight Study
On-Line Mass Separation

NOTATIONS

MAGNET

POLE FACE d i a _
GAP. min 5_

max 1 0

81 cm; R ext 3 5
.cm; Field _ 2 D _ _ k G |
.cm; Field _ 1 2 _ _ kG lalCL2_X 106

AVE FIELD at R max

CURRENT, STABILITY ± .
B max/<B> = 1 . 2 5
AVF SECTORS 3

16 . kGl

100
A-turns

parts/106

SPIRAL, max . 0
POLE FACE coil pairs, AVF

Harmonic 1 /sec; Rad Grad
circular; HEAVY ION. E max =

WEIGHT, Fe 1 4 , Cu, or Al

deg
/sec

. /sec, or
_ q 2 / A

tons
POWER, main coils 5 8 KW , pole tips

total kW; cooled by w a t e r
YOKE/POLE area
TOTAL POWER, installed.

normal load

_%;fl sec (Sect Mag) _deg
MW
MW

ION SOURCE, int
ext

Ion-heated Cath.

ACCELERATION SYSTEM

DEES, number £•

BEAM APERTURE 2

TUNED by, coarse. MS

, width _ 120
1.5

.deg
kV

l?
OrbF 12

25
"to 25

.cm; DC BIAS
finB VC-Trimmer

.MHz, stable'± 1 0 0 / I Q 6
Mc/s. GAIN Max 60 k v / t

HARMONICS. RF/OF. used
DEE-Gnd. max 3 0 |<v x/field. min .
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± .
RF POWER input, max

. cm,

29
RF PROTECT curcuit, speed.

type.

. deg
_ kW
_ MS

EXTRACT System DC Electrostatic with
compensated - iron channel

FREQUENCY MODULATION, rate .
MODULATOR, type

./sec

BEAM PULSE, width

SELECTED REFERENCES

In AIP Conference Proceedings #9, 1972
1. Compact cyclotron engineering for

application - G.O. Hendry p. 616-626
2. The ACRH Cyclotron - P.V. Harper et.al.

p. 627-637.
3. Design of a Neutron Therapy Facility

for a 30-inch cyclotron - F.T. Kuchnir



ENTRY NO. 83 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Particle

P

Goal
(MeV)

15

Achieved

(MeV)

14.8
8.3

(part/s)

Secondary

BEAM PROPERTIES
Measured

Pulse Width
Phase Exc. max
Extract Eff
Res. AE/E

.RFdeg

.RFdeg

Conditions

#iA of MeV .

MA of MeV.
27Q (iA of Q MeV.

,/uAof. . MeV.

Emittance f 5 0 axial I nn"/
(mm-mrad)l_5Q_ radial]

VACUUM norm 1 utorr; PUMPQOWN time 2 hr

OPERATING PROGRAMS, timedist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications.
Isotope Production

100

HEAVIEST ion ATrPHA

OTHER FEATURES and OPERATION SUMMARY

3 3 t 1

1. He recovery system for economical He operation

2. Particle changes are made in 30 minutes

3. Targets may be irradiated internally or externally.
4. Two external target stations ; one for isotope, the other for

neutron production.
5. External beams transport system includes two quadrupole doublets,

one steering magnet, one switching magnet, and four collimators.

Typing limit



ENTRY NO. 84
NAME OF MACHINE Universi ty of Colorado Isochronous Cyclotron DATE July 1978
INSTITUTION University of Colorado. Nuclear Physics Laboratory
ADDRESS Boulder, Colorado 80309 USA _ _

IN CHARGE J . J . Kraushaar, D.A. Lind REPORTED by A.B. P h i l l i p s

HISTORY AND STATUS

DESIGN, date 1956-57 MODEL tests
ENG. DESIGN, date 1958 -61

1957-59

CONSTRUCTION, date 1 9 6 0 - 6 2

MAGNET

POLE FACE diameter 1 3 2 c r f l; R extraction
GAP, min

FIRST BEAM date (or goal) 1962; f u l l use 1963
MAJOR ALTERATioNsAdded beam transport

system
OPERATION. 105 _ hr/wk; On Target

99.5 %, outside.
82

TIME DIST.. in house.
USERS' SCHEDULING CYCLE 2 - ^
COST. ACCELERATOR $ 1 • 55 X 10^
COST. FACILITY, total

hr/wk
0.5 %

weeks

$2.95 x 10
FUNDED BYDOE and State of Colorado

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS _ _ J J ENGINEERS.
TECHNICIANS^ 3 CRAFTS_
GRAD STUDENTS involved during year
OPERATED BY X Res staff or

0
.Operators

BUDGET, op & dev Included in research budgt.
FUNDED BY DOE and State of Colorado

RESEARCH STAFF, not included above

USERS, in house 12 outside 5

GRAD STUDENTS involved during year
RES. BUDGET, in house $ 1 , 1 5 1 , 0 0 0

15

FUNDED BY DOE. NIH. and State of Colo.

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 44 m:

movable 12 m

TARGET STATIONS

1STATIONS served at same time, max_

MAG SPECTROGRAPH, type Energy-loSS

COMPUTER, model PDP-9 , P D P - 1 1
OTHER FACILITIES Isotope production;

Irradiation, solid state; Biologi-
cal; Neutron time—of-flight; Fast
rabbit; Beam—swinger

REFERENCES/NOTES

1. J.J. Kraushaar, D.A. Lind, M.E.
Rickey, and W.R. Smythe, European
Organization for Nuclear Research
(CERN) Report 63-19, p.31-38 (1963)

2. D.A. Lind, J.J. Kraushaar, W.R.
Smythe, and M.E. Rick&y, Nuclear
Inst. & Meth. _18_, 62-65 (1962).

typing limit

X 1 0

AVERAGE F . E L D a t R e x t _ _ _ 1 2 i 6 k G j a m P e r e t U r n S

CURRENT STABILITY ± 10 parts/106: BmaB/(B) 1.25
NUMBER OF SECTORS 4 ; SPIRAL, max 45 deq

. /sec;

./sec or Circ coils.

POLE FACE COIL PAIRS: AVF
Harmon ; correction 1 P a i r
Radgrad

WEIGHT: Fe 85 U . S . tons:Coils 14 U.S.tons

CONDUCTOR, Material and type Cu

STORED ENERGY_

COOLING SYSTEM.

POWER: Main coils

Trimming coils

YOKE/POLE AREA 130

MJ
Internal distilled water

100. max, kW
max, kW48

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A"
36
28

deg
g 2 /A 2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1 .angle. 180 deg
kVBEAM APERTURE 3 . 2 cm; DC BIAS 0

TUNED by, coarse move s h o r t fine a u t o VC
RF 6 to 2 1 mHz.stablet 0 . 5 p a r t s n o 6

Orb F 1 . 2 to 2 1 mHz; GAIN, max
HARMONICS, RF/Orb F, used 1 & 3
DEE-Gnd, max 8 5 kV. min gap
STABILITY, (pk-pk noise)/(pk RF vo l t )_
RF PHASE stable to t 0.72
RF POWER input, max 75

RF PROTECT circuit, speed 5

Type dee spark sensor

150 kV/turn

2.5
4 x 10

_deg

kW

Msec

FREQUENCY MODULATION, rate.

MODULATOR, type

/sec

BEAM PULSE, w i d t h .

VACUUM SYSTEM

PUMPS, No., Type, Size one 20-inch o i l diffu-
sion, one 10-inch o i l diffusion

OPERATING PRESSURE 2 uTorr.

PUMPDOWN TIME 3 hrs

ION SOURCES/INJECTION SYSTEM

Hooded arc , Hg0 cooled Cu chimney,
pulsing option

EXTRACTION SYSTEM
Electrostatic deflector, mag, chan-

CONTROL SYSTEM
Manual



ENTRY NO. 84 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

Goal

IMeV)

in-in
18

(MA)

(part/s)

Achieved

(MeV)

Q- 3,-18.
0.3-18

(part/s)

BEAM PROPERTIES
Measured

Pulse Width 2 RF dea

Phase Exc. max 2 RF deg_

Extract Eff 1 0 - 4 0 %

Res. AE/E

Emittance

(mm-mrad) I

Conditions

jjAof

0.05%

f5if i8 axial V
1 1.83rarJiair-

23 MeV

23 MeV
MeV

*iA of 23 MeV

5%'5iiA of 23 MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics

95 %

Bio-Msdical Applications_
Isotope Production .%

_%

Applied Nuc. Science (Envi- 2 %
ronment) %

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

Other features and Operation summary:
Hydrogen ion source can be pulsed by control electrode to eliminate

beam bursts for time-of-flight measurements. This source has also been
used to identify true single-turn extractions.

A beam-swinger capable of delivering beam from -90° to +135 on a
fixed target supplies input for a fixed 90 energy-loss spectrometer. The
spectrometer has a resolution AE/E = 5 x 10~ and uses a multi-wire pro-
portional chamber. The beam-swinger also varies the scattering angle in
experiments using long fixed flight paths of 9 and 30 meters for neutron
time-of-flight.

Selected references (continued)
3. D.A. Lind, M.E. Rickey, and B.M. Bardin, Nucl. Instr. & Meth. 18, 19,
129-134 (1962).

4. Rodman Smythe, Nucl.
Instr. & Meth. Jj3, ̂9,
582 (1962).

••y. :.:••} ::f:: :\..v

5. Jon W. Osterlund and Rod-
man Smythe, IEEE Transaction!
on Nuclear Science NS-12,
No. 3, 174 (1965).

6. R.F. Bentley, L.A. Erb,
D.A. Lind, C D . Zafiratos,
and C.S. Zaidins, Nucl.
Instr. & Meth. 83, 245
(1970). ~

ON

BEAM TRANSPORT SYSTEM
C D & O C*CLOIIIOi)

typing limit



ENTRY NO. 85 Cyclotron
NAME OF MACHINE University of Maryland Sectored Isochronous DATE 1/3/79
INSTITUTION University of Maryland, Department of Physics
ADDRESS College Park, Maryland 20742

I N CHARGE L. Hendrie REPORTED by D. A . Goldberg

HISTORY AND STATUS

DESIGN, date 1965 MODEL tests
ENG. DESIGN, date 1 9 6 7

1966/67

CONSTRUCTION, date 1 9 6 7 / 8
FIRST BEAM date (or goal) F e b . 1970
MAJOR ALTERATIONS R e b u i l t T r i m C o i l s 1975

R e b u i l t R-F Ground Re tu rns 1978
OPERATION', 130 hr/wk; On Target 104 hr/wk

TIME DIST.. in house 8 8
USERS' SCHEDULING CYCLE
COST. ACCELERATOR $ 3 . 3
COST, FACILITY, total

%. outaida 12 %
^ 4 w k 3 . weeks

10**
$8.5 X 10b

FUNDED BY U.S.A.E.C. & Sta te of Maryland

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 2 . 5
TECHNICIANS

.ENGINEERS.
CRAFTS_

0GRAD STUDENTS involved during year_
OPERATED BY__3_%__Res staff o _____ .Operators
BUDGET, op & dev See N o t f t f a )
FUNDED BY M . S . F . an r i T l n i v . n f MD.

RESEARCH STAFF, not included above

USERS, in house 15 outside 16
GRAD STUDENTS involved during year 9
RES. BUDGET, in house S e e N o t e (a )

FUNDED BY M a V i r m a l Q. ^ o Foundation

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 1 0 0 Q

movable
TARGET STATIONS 7 rooms
STATIONS served at same time, max j _
MAG SPECTROGRAPH. type n = \/7,
COMPUTER, model I B M 3 6 0 / 4 4
OTHER FACILITIES Two 5 meter s c a t t e r i n g

chambers r one 2.5 meter snafc'fcp.yi rig.
c h a m b e r f n a i v h r n n i T - ra r i - ia -Hnn, Vis»1-iiiTn

lj. ne»n+*rr»n -hiTnci—rtf—-FT i rfVfr<- ,

REFERENCES/NOTES

(a) Total Operating & Research
Budget 1979 = $980K

(b) Inner and Outer sets; 2 prs .
each.

115

MAGNET

POLE FACE diameter 2 6 7 cm: R extraction
GAP.min 1 8 . 4 cm: Field ______ kG^

max _ _ _ _ _ _ cm; Field _______ kG J
AVERAGE FIELD at R ext__L_ kGj*
CURRENT STABILITY 20 parts/106: Bmax/(B>
NUMBER OF SECTORS 4 ; SPIRAL, max
POLE FACE COIL PAIRS: AVF 1

Harmonic correction
Radorad N/A

^ X 106

ampere turns

WEIGHT: Fe 4 0 0
_/sec or Circ coils,
.tons; Coils 5_

I f i

tons
CONDUCTOR, Material and type.
STORED ENERGY ^ 2 MJ

COOLING SYSTEM Rf»-c i rc - wa tp r
POWER: Main coilsAnn (ma in ) 4-400 ( f inf-froT-foax. kW

Trimming coils 900 max, kW

YOKE/POLE AREA %
SECTOR ANG LE (Sep Sec) N/A

ION ENERGY IBendjng limit) E/A 180
(Focusing limit) E/A = . 140

_q2/A2 MeV
q/A MeV

ACCELERATION SYSTEM

DEES, number ? angle

BEAM APERTURE 3 cm; DC BIAS Q
TUNED by, coarse m o v . p a n e l fine same
RF_

_deg
kV

2 1 . 6 rnHz. stable ±___4_ /106

Orb F 3 , 8 t o 2 1 . 6 mHz;GAIN,max P.40
HARMONICS, RF/Orb F, used 1 , 0.
DEE-Gnd, max.

kV/turn

fin .kV, min gap 4
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to t 0 . 1
RF POWER input, max__7_jQ_
RF PROTECT circuit, speed ?

Type Tgp i t'ycn rrowbar

_deg

_ k W

. Msec

FREQUENCY MODULATION, rate.
MODULATOR, type_
BEAM PULSE, width,

VACUUM SYSTEM

PUMPS. No., Type, Size

/stc

Two NRC HS32-32000

OPERATING PRESSURE,

PUMPDOWN TIME

_MTorr,

hrs

ION SOURCES/INJECTION SYSTEM
hot filament hooded arc

EXTRACTION SYSTEM p r e C e s s i o n a l ;

elect ros ta t ic defl. + mag. channel.
CONTROL SYSTEM

conventional
typing limit



ENTRY NO. 85 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

4

Goal

(MeV)

100
140
185

(wAI

(part/s)

Achieved
(MeV)

100
165
200

(part/s)

BEAM PROPERTIES
Measured

Pulse Width i? RFdea

Phase Exc, max +5 RF deg_
Extract Eff 90 %
Res. AE/E . 2 %

Emittance
. ,f 25 axial |
(mm-mradlL 1 n \.

r- 10 radial J

OPERATING PROGRAMS, time dirt

Basic Nuclear Physics 8"7.5

Conditions

]_QQ MeV
uAof 100 MeV

_#*Aof
_*iAof

^A of 100 MeVJ

Solid State Physics
Bio-Medical Applications
Isotope Production

6
Developmentlevelopment

Atomic Physics 1.5

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. 87

NAME OF MACHINE
INSTITUTION
ADDRESS

IN CHARGE

University of Washington 60 inch Cyclotron
University of Washington

DATE 8/14/78

Seattle. Washington 98195

William G. Weitkamp REPORTED by William G. Weitkamp

HISTORY AND STATUS

DESIGN, date 1 9 4 7 * MODEL tests

ENG. DESIGN, date
CONSTRUCTION, date 1 9 4 8
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

July 1951

OPERATION, 40
TIME DIST., in house.

hr/wk; On Target 20 hr/wk
2 %, outside 9 8 %

1 weeksUSERS' SCHEDULING CYCLE
COST. ACCELERATOR $500 .000 (1950)
COST. FACILITY, total $900 ,000 (1950)
FUNDED BY State of Washington, Office of
Naval Research, u . s . Atomic fcnergy
Commission
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCI ENTISTS 1 ENGINEERS.
TECHNICIANS 1 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY L _ R e s staff or

1/2

$50,000
..Operators

BUDGET, op & dev
FUNDED BY Income from user charges

20

RESEARCH STAFF, not included above

USERS, in house 2 outside
GRAD STUDENTS involved during year 1
RES. BUDGET, in house Variable
FUNDED BY U.S. Department of Energy

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

300

TARGET STATIONS 1 i
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES

rooms

REFERENCES/NOTES
*F.H. Schmidt, G.W. Farwell, J.E.
J.E. Henderson, T.J. Morgan and J.F.
Streib, Rev. Sci. Instrum. 25_, 499
(1954)

typing limit

MAGNET

POLE FACE diameter 1 5 2 cm; R extraction
GAP, min 25 cm: Field

cm; Field

63 cm

max

.kG

.kG
1at{L-3£X106

AVERAGE FIELD at R ext. 15 I ampere turns

CURRENT STABILITY__JlQ_Q_parts/106; Bmax/<B>
NUMBER OF SECTORS ; SPIRAL, max deg
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad grad

WEIGHT: Fe 200
CONDUCTOR, Material and type.
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils_
YOKE/POLE AREA

. /sec;

./sec or Circ coils
tons; Coils 18 tons

copper bar
MJ

oil/watfiT
160 max, kW

max, kW

SECTOR ANGLE (SepSec)_
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =

deg
_q*/A* MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 2 _angle_ 180
BEAM APERTURE 3,-10 .cm; DC BIAS . . . . . •>.

shorting (.^ yariaple_vac.

deg
kV

_mHz, stable ±_
TUNED by, coarse
RF — to 1 1 . 5
Orb F t o l l . 5 mHz;GAIN, max
HARMONICS, RF/Orb F.used
DEE-Gnd, max 110 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)_
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed,

tvoe

fine p a n a f i 1 - n r

250 kV/turn

.cm

125
-deg

kW

.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS,No,Type,Size 1 DPI MC-7000 20 i n .
MCF 1400 MCF 700

OPERATING PRESSURE.

PUMPDOWN T I M E _

50
1 1/2

_ tiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Internal PIG source

EXTRACTION SYSTEM R F C o m "

Electrostatic dnflector- bination
CONTROL SYSTEM

Conventional



ENTRY NO. 87 ( con t . )

CHARACTERISTIC BEAMS

Particle

ENFBSY

CURRENT

Internal

target

External

scattering
chamber

Secondary

p

d
a

a
p

a

Goal

(MeV)

(MA)

(part/s)

Achieved

(MeV)

11.5
21
42

<*iA)

10Q

1
1
1

(part/s)

BEAM PROPERTIES

Measured.

Pulse Width RFdeq

Phase Exc. max RF deg

Extract Eff %

Res. AE/E %

Emittance

, . f axial 1
(mm-mrad) { }

1 radial 1

OPERATING PROGRAMS, time din

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications
Isotope Production

Development .

Conditions

uA of MeV
wAof

nAof
MAof

uAof

2
__

98

MeV
MeV
MeV

MeV

%

%

%

%

%

%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. 88

NAME OF MACHINE Wash, Unlv. Sector Focused Cyclotron DATE 7/19/78
INSTITUTION Washington Universi ty
ADDRESS S t . LOUIS, MO.

IN CHARGE J . T . Hood, D i r e c t o r
E .

HISTORY AND STATUS

DESIGN, date I 9 6 0

S. Macias, Director

MODEL tests 1 9 6 1 - 6 2
ENG. DESIGN, date 1Q61-63
CONSTRUCTION, date 1 9 6 * 2 - 6 5
FIRST BEAM date (or goal) I Q 6 5
MAJOR ALTERATIONS none

OPERATION. 2 5 hr/wk; On Target 2 5
TIME DIST., in house 1 0 0
USERS' SCHEDULING CYCLE
COST, ACCELERATOR _
COST. FACILITY, total
FUNDED BY

%. outside
__]

hr/wk

%
weeks

AFOSR, NRF

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
CRAFTSTECHNICIANS 1

GRAD STUDENTS involved during year.
OPERATED BY ^_Res staff or
BUDGET, op & dev •
FUNDED BY Washington University

RESEARCH STAFF, not included above

USERS, in house f, outside

GRAD STUDENTS involved during year &

RES. BUDGET, in house

FUNDED BY NIH, EPA, NSF, ERDA

.Operators

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

100

6TARGET STATIONS

STATIONS served at same time, max.

MAG SPECTROGRAPH. type

COMPUTER, model

OTHER FACILITIES

rooms

REPORTED by J . T . H o o d

MAGNET

POLE FACE diameter 1 3 7 c m ; R extraction
GAP. min 14 • 8 cm; Field 1 7 . 8 kĜ j

max 3 3 . 8 ^ cm; Field 1 0 . 3 kG J

typing limit

X106

AVERAGE FIELD at R ext_^tft kC
CURRENT STABILITY 2 0 parts/106: Bmax

NUMBER OF SECTORS 3 ; SPIRAL, max
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad

a m P e r e t u r n s

/<B>

lOW dec

4/ Sec,
./sec;

WEIGHT: Fe . 82
/sec or Circ coils
tons; Coils 1 2

CONDUCTOR, Material and type C u . S t r a p
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

.tons

MJ

O i l
120

60
max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A-

deg

_qa /A2 MaV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1

BEAM APERTURE 3 . 2

TUNED by, coarse M S

RF.

OrbF.

.angle. 180
0.cm; DC BIAS

fine V C .

.deg

kV

Auto
_mHz, stable ± .

to 7 6 mHz; GAIN, max
HARMONICS, RF/Orb F, used
DEE-Gnd. max f\O kV. min gap ]_

IPO
/10°

_kV/turn

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

RF POWER input, max 100

RF PROTECT circuit, speed

Type Pla te Overload

_deg

kW

./Jsec

REFERENCES/NOTES
1. J. T. Hood, R. A. Goldworm,

E. S. Macias and D.G. Sar-
entites, Nuclear Inst. and
Meth. JL19, 213-215 (1974).

2. E. S. Macias, R. E. Head*.
H.-C. Hseuh and M. R. Zal-
utsky, Nuc. Inst. and Meth.
122, 365-368 (1974).

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS,No.,Type.Size 2 -Oi l D i f f u s i o n

/sec

Twenty and Seven Inch
OPERATING PRESSURE.

PUMPDOWN TIME

20 _/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

Electrostatic & Magnetic Channel
CONTROL SYSTEM



ENTRY NO. 88 (cont . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
internal

External

Secondary

Particle
Goal

(MeV)

(MA)

(part/s)

BEAM PROPERTIES
Measured

Pulse Width
Phase Exc, max
Extract Eff
Res. AE/E
Emittance

(mm-mrad)| '

.RFdeg.

.RFdeg.

.axial 1
_radial J •

Conditions

MAof
«Aof

«Aof
uAof

uAof

MeV

MeV

MeV

MeV

MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics 2
Solid State Physics
Bio-Medical Applications^
Isotope Production

Development.
Sample Analysis

_%
.%

.%
_%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Conversion of 45 inch PF machine.
Provision for reciprocating water cooled target vertically
through beam.
Heavy ion source.
Eeam pulses 2 0 . 5 ^ with adjustable "off interval"
available.
Helium-jet recoils transfer system.

typing limit



ENTRY NO. 89

NAME OF MACHINE W. U, Medical School Cyc lo t ron I I
INSTITUTION Wash. Un.lv. Medina! School, Barnard Hospi ta l
ADDRESS S t . Lou i s f Mo. USA 6 m CV

DATE7/1Q/78

IN CHARGE J .T . Hood. Director REPORTED by .T ,T T H o o d
M.M.

HISTORY AND STATUS

DESIGN, date MODEL tests
ENG. DESIGN,date C y C . C o r p .
CONSTRUCTION, date
FIRST BEAM date lor goal)_
MAJOR ALTERATIONS

Ter-Pogossian, Prof, of Radiation Sciences
MAGNET

CS-15

June 1978

OPERATION.
TIME DIST., in house.

hr/wk; On Target

_%, outside.

. hr/wk
%

USERS' SCHEDULING CYCLE
COST. ACCELERATOR $ 6 5 0 * 0 0 0 . 0 0
COST, FACILITY,total.
FUNDED BY

.weeks

>9oo,ooo.oo
NIH (Heart and Luna)

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS.
TECHNICIANS 2 CRAFTS _

GRAD STUDENTS involved during year
OPERATED BY Res staff or
BUDGET, op & dev
FUNDED BY WTW

1

.Operators

RESEARCH STAFF, not included above

USERS, in house 6 outside_

GRAD STUDENTS involved during year
RES. BUDGET, in house

2

FUNDED BY N I H

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 3 in

STATIONS served at same time, max
MAG SPECTROGRAPH. tVDB

1

m 2

m 2

rooms

COMPUTER, model _
OTHER FACILITIES

REFERENCES/NOTES

POLE FACE diameter 8 1 cm; R extraction g Ej cm
GAP, min cm; F i e l d " ]

max_ cm; Field kG ,
AVERAGE FIELD at Rext 1 6 . 5

xio6

CURRENT STABILITY
NUMBER OF SECTORS 3

.parts/106; Bmflx/<B>_
; SPIRAL, max

POLE FACE COIL PAIRS: AVF.
Harmonic correction
Rad grad

WEIGHT: Fe
CONDUCTOR. Material and type.
STORED ENERGY
COOLING SYSTEM Water
POWER: Main coi ls_ 60

Trimming coils

YOKE/POLE AREA

_deg
./sec;

./sec or Circ coils,
tons; Coils. tons

Al . Ribbon
_MJ

_max, kW
.max, kW

SECTOR ANGLE (Sep Sec). deg

ION ENERGY (Bendina limit) E/A =
(Focusing limit) E/A =

ACCELERATION SYSTEM

DEES, number 2 anale 1 2 0
BEAM APERTURE cm; DC BIAS
TUNED by.coarse S h o r t fine
RF 1 2 to 2S mHz. stable!
Orb F to mHz: GAIN, max
HARMONICS. RF/Orb F. used
DEE-Gnd. max kV. min qao
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed 4 <">

Type Crowbar
FREQUENCY MODULATION, rate

MODULATOR, tvoe
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 1 _ f l 11 f ) 1 F f i

-10 Tnch
OPERATI NG PR ESSUR E 1 0

PUMPDOWN TIME 1 / 2

q 2 / A 2 MeV

q/A MeV

dec.

kV

/10 6

kV/turn

cm

dec

kW

usec

/sec

uTorr.

hrs

ION SOURCES/INJECTION SYSTEM

Penning

EXTRACTION SYSTEM
K1 sp.hrnFita.t1 r.

CONTROL SYSTEM
St. Magnetic Channel

typing limit



ENTRY NO. 89 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle
Goal

(MeV)

(part/s) (part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deg _
Phase Exc, max RF deg_
Extract Eff %
Res, AE/E 1 %

Emittance

Conditions

_nAof MeV

_t*A of .
.MeV _ .
.MeV _
_MeV __

, f 2 U axial 1
(mm-mrad) I , - , . } _____ *iA of

1 5 0 radial J MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications.
Isotope Production

Development

100

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO, 90
Kazachstan

NAME OF MACHINE Variable Energy Isochronous Cyclotron
INSTITUTION Institute of Nuclear Phvsics
ADDRESS

DATEtypy. 1973

Alma-Ata f Kazach SRf USSR

IN CHARGE
A. A. Arzumanov
L. M. Nemenov REPORTED by_ A. A. Argumanov

HISTORY AND STATUS

DESIGN, date 1 9 6 6
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

MODEL tests 1966-1968

1967-69
1970-71
September 1971
See below

OPERATION, 1 6 0 hr/wk; On Target,
TIME DIST.. in house
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY

,%, outside.
hr/wk

%
weeks

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY . Res staff or
BUDGET, op & dew
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house outside a

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable m

TARGET STATIONS __________
STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES

in rooms

REFERENCES/NOTES

L.M. Nemenov, A.A. Arzumanov, and
P.A. Bersenev, IEEE Trans. Nucl. Sci.,
NS-13, 4 (1966) 411.

A. A. Arzumanov, L.M. Nemenov, Nucl.
lust, and Meth. 106 (1973) 201.
* MS - moving short circuit;
VC - variable capacitor

typing limit

MAGNET

POLE FACE diameter 1 5 0 cm; R extraction 6 6 . 5
GAP, min 2 1 cm; Field ___2jQ__

max ___35____ cm; Field __JL2
l f i . 7 k G J ampere turns

X10°

AVERAGE Fl ELD at R ext _
CURRENT STABILITY.
NUMBER OF SECTORS.
POLE FACE COIL PAIRS: AVF.

Harmonic correction
Rad grad

WEIGHT: Fe
CONDUCTOR, Material and type.

.parts/106; Bmax/(B)
; SPIRAL, max deg

/sec;

./sec or Circ coils,
tons; Coils tons

STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimmina coils

YOKE/POLE AREA
SECTOR ANGLE (Sep Sec)

ION ENERGY (Bending limit) E/A =

•?nn

MJ

max. kW
max, kW

%
deg

q 2 /A 2 MeV
(Focusing limit) E/A = q/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle,
BEAMAPERTURE_
TUNED by, coarse MS*

180
_7 cm; DC BIAS.

.deg
kV

RF 8.5 to 19.0
fine VC auto *

mHz. stable ± /106

OrbF 8.5to 1 9 . 0 mHz: GAIN, max 22SL
HARMONICS, RF/Orb F, used
DEE-Gnd, max SO kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type

kV/turn

_ k W
.Msec

FREQUENCY MODULATION, rate.
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

/sec

PUMPS, No., Type, Size

OPERATING PRESSURE.

PUMPDOWN TIME
MTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Hot filament, hooded

EXTRACTION SYSTEM
Radially focusing dc def lector .
CONTROL SYSTEM magnetic channel



ENTRY NO. 90 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Goal
(MeV)

(MA)

(part/s) (part/s)

BEAM PROPERTIES
Measured

.RFdeg.
RF deg_

0.6 *

Conditions

_MA of .
_dA of .
_MA of

.MeV

.MeV
_MeV
.MeV

Pulse Width

Phase Exc, max

Extract Eff

Res, AEIE

Emittance

(mm-mrad) I , , a*'a \ 15 /*A o< 30 MeV
I 1D radial J ~

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

Features:

Conversion of 150 cm FF machine.
Two puller slits with moveable slit in central region for phase defining.
Circular coils in separate vacuum box.
3He recovery system.

typing limit



ENTRY NO. 91

NAME OF MACHINE E l e c t on Mo'iel , R e l n t i v i s t i c Rinp:C.yclot .DATE A u g u s t f 107 '
INSTITUTION j m n t . Tn^1-.i t i i t f t f o r Nucl e a r R e s e a r c h f L a b . N u c l . P r o h l .
ADDRESS .TTWRjHftarl I ' n s t Of i c e , P O B 701Moscow.USSR

INCHARGE P ro f .V.F.QZHELErOV REP0RTEDbv Prof.V.P.DZHELEPOV

HISTORY AND STATUS

DESIGN, date 1Q64 MODEL tests 1 0 6 4 - 6 6

ENG. DESIGN.date 1 0 6 6 - 6 7
CONSTRUCTION, data 1 0 6 7
FIRST BEAM date (or goal) 1 0 o 7
MAJOR ALTERATIONS 1 9 7 4 t l 9 7 7

OPERATION, 2 5 hr/wk; On Target
TIME DIST., in house 1 0 0 %. outside,
USERS1 SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY

hr/wk
%

weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

.ENGINEERS.
CRAFTS

SCIENTISTS 1
TECHNICIANS 2
GRAD STUDENTS involved during year_
OPERATED BY Res staff or_
BUDGET, op & dav
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house 1 4 outside.
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY J I N R

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS i

STATIONS served at same time, max.
MAG SPECTROGRAPH, type
COMPUTER, model

rooms

FACILITIES

REFERENCES/NOTES

MAGNET

POLE FACE diameter.
GAP, min 8

2 4 0 cm; R extraction
cm; Field kG ĵ
cm; Field kG >

j

1 0 1

a t . X1CT

AVERAGE FIELD at R ext 2 4
CURRENT STABILITY 1 0 0 oarts/106: Bma^/<B)? . 0 6

NUMBER OF SECTORS__S ; SPIRAL, max 6 0 deg
POLE FACE COIL PAIRS: AVF /sec;

Harmonic correction
Rad grad

WEIGHT: Fe
CONDUCTOR, Material and type.

_/sec or Circ coils,
.tons; Coils.

Cu
tons

STORED ENERGY
COOLING SYSTEM 11,, (
POWER: Main coils

Trimming coils
VOKE/POLE AREA

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit)

)

80
20

E/A =

MJ

max. kW
max. kW

%

den

aa /A2 MeV
(Focusing limit) E/A- q/A MeV

.angle i
.cm; DC BIAS.

_mHz, stable t_

ACCELERATION SYSTEM

DEES, number 2
BEAM APERTURE.
TUNED by, coarse.
RF 3 0 . K to
Orb F 3 0 . 5to mHz; GAIN, max
HARMONICS, RF/Orb F, used 1
DEE-Gnd, max kV, min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± 5
RF POWER input, max
RF PROTECT circuit, speed.

Type

.deg
kV

fine VC , a u t o

.kV'turn

40 kW

FREQUENCY MODULATION, rate.
MODULATOR, type

/sec

BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size 0 d i f f u s i o n pumps

OPERATING PRESSURE.

PUMPDOWN TIME
_/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Electron injector ( 6 keV)

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO. 91 (con t . :

CHARACTERISTIC BEAMS

Particle

ENERGY e

CURRENT

Internal

External

Secondary

)

Goal

(MeV)

M A
> ' » H

(MA)

1000

(part/s)

Achieved

(MeV)

(»iA)

(part/s)

BEAM PROPERTIES

Measured

Pulse Width 2 0 RFdeq 1 0

Phase Exc. max RF deg

Extract Eff 1 0 0 %

Res. AE/E %

Emittance

, f • axial 1
(mm-mradN „ \

[ radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

i;?torw- Production

npuolnpmpnt

Ivi.'ichlno ri}se-iiT;!i

Conditions

2
uA of 0 . 4 MeV
uA of MeV

M A of MeV

uA of MeV

uA of IvleV

%

%

%

%

%

%

loo ^

i

i

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. 92
NAME OF MACHINE TJ—200 ;

INSTITUTION Jo int Ins t i tu te for Nuclear Research
LOCATION Dubna. USSR DATE 1972, same for 1975

IN CHARGE. G. N. Flerov . REpOHTEDby. same

HISTORY AND STATUS

DESIGN, d a t e _ 1 9 f i f i _ _ MODEL tests •
ENG. DESIGN, date _ _
CONSTRUCTION, date.
FIRST BEAM date (or noallrt w-h T t g f i f t j fMTfc . 1 9 6 8
MAJOR ALTERATIONS jKHfte
OPERATION, 1 2 Q hr/wk:On Target _ _ S 4 _ _ "r/wk
TIME DIST.. in house 1 0 0 %, outside %
USERS' SCHEDULING CYCLE weeks
COST. ACCELERATOR
COST, FACILITY, total
FUNDED BY :

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

. ENGINEERS.
CRAFTS.

TOTAL

SCIENTISTS _:
TECHNICIANS
ADMIN & CLER '_
GRAD. STUDENTS involved during year.
OPERATED BY Res staff or _
BUDGET, op & dev
FUNDED BY

_Sp operators

MAGNET

POLE FACE dia
GAP. min

max

200 cm; R ext. 90 cm
cm: Field 2 6 kG

1 5 cm; Field 1 4 kG
AVE FIELD at R max .
CURRENT STABILITY ± .

20
100

atQ59.X 106

A-turns
parts/106

AVF SECTORS 4 dee
POLE FACE coil pairs, AVF /sec

Harmonic 4 /sec: Rad Grad ——— /sec, or

" — -*~S -q2/A

WEIGHT. Fe " ~

r; HEAVY ION. E max = 1 7
220 , Cu, or Al 1 1 . 5

POWER, main coils

wo'
•350 . , pole tips. 20

.kW; cooled by . H.O
YOKE/POLE art a 1 3 0 %: B sec (Sect Mag)
TOTAL POWER, in'/.aiiea 1 »9

normal load, Q « £

ION SOURCE, int .
ext

arc type with
heated cathode

ACCELERATION SYSTEM

. tons

deg
MW

RESEARCH STAFF, not included above

USER GROUPS. in house
STAFF SCIENTISTS, in house
TOTAL RSS STAFF, in house
GRAD STUDENTS involved during year.
RES. BUDGET, in house
FUNDED BY

outside .
outside
outside

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed.
movable

225

TARGET STATIONS__!+ in £ _
STATIONS SERVED AT THE SAME TIME, max.
MAG SPECTROGRAPH, type
ON-LINE COMPUTER, model
FACILITIES for:

Isotope production

.ROOMS

Irradiation, Solid State.
Biological

Time-of-FMgh! study
On-Line Mass Separation.

NOTATIONS

1 0

DEES, number 2 width
BEAM A P E B T U R F 2 . 8 cm: DC BIAS .
TUNED by. coarse M S , fine _ _
RF 1 2 to 2 1 . 5 MHz. stabie;±
Orb F 3 to 1 0 . 7 Mc/s; GAIN 2 7 5
HARMONICS, RF/OF, used 2 , 3
DEE-Gnd, max 7 5 kv- x/field, min
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max AC\Ci
RF PROTECT curcuit, speed

type '
EXTRACT SysterHBtriT.

trogtatic
SELECTED REFERENCES

.deg
kV

_/106

kV/t

.cm,

. k W

IEEE Tran8.Nucl.Sci. NS-16,
N0.3, 802, C1969).

as per cablegram 5/14/75

Typing limit



ENTRY NO. 92 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

HEAVIEST ion

Particle

Goal

(MeV)

Achieved

(MeV)

. 36*5.
208 198
9 5 0 - 9QQ_

(jiA) (jiA)

^600
60

Ipan/s) (part/s)

BEAM PROPERTIES
Measured

Pulse Width R F deg .

Phase Exc, max RF deg.

Extract E f O " " ^ vJvJ%

Res, AE/E _ J _ %
Emittance f 2 8 axial I

lmm-mrari)l_/O radial/
VACUUM norrrffMj

Conditions

. MA of. .MeV

.MeV
60_ MA of 1Q9. MeV
6 0 3 6 S

MeV <*•

; PUMPDOWN timel_jto6hr

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics
Bio-Medical Applications.

Isotope Production

OTHER FEATURES and OPERATION SUMMARY

Typing limit



ENTRY NO. 93

NAME OF MACHINE P-300
INSTITUTION J o i n t I n s t i t u t e f o r Nuclear
LOCATION Dubna. USSR

IN CHARGE G. N. Flerov

DATE 1972. same for 1975

REPORTED by same ,

* *

HISTORY AND STATUS

DESIGN, date 1 9 5 5 MODEL twtt
ENG. DESIGN, data 1 9 5 6 - 1 9 5 8
CONSTRUCTION, dale 1 9 5 6 - » 1 9 5 9

FIRST BEAM date (or fl"»"lll1? 1 1 9 6 f t I
MAJOR ALTERATIONS

?«1965

OPERATION. 1 5 O hr/wk: On Target 1 2 0
TIME DIST.. in house 9 5 %. ou'side 5 %
USERS' SCHEDULING CYCLE weeks
COST, ACCELERATOR
COST. FACILITY, total

FUNDED BY

hr/wk

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

. ENGINEERS .
CRAFTS.
TOTAL

SCIENTISTS
TECHNICANS
ADMIN &CLER
GRAD. STUDENTS involved during year.
OPERATED BY Res staff or _
BUDGET, op & dev
FUNDED BY

_Sp operators

RESEARCH STAFF, not included above

USER GROUPS, in house
STAFF SCIENTISTS, in house
TOTAL RES STAFF, in house

GRAD STUDENTS involved during year.
RES. BUDGET, in house
FUNDED BY

outside .
outside
outside

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed.
movable

1500

TARGET STATIONS.
STATIONS SERVED AT THE SAME TIME, max.
MAG SPECTROGRAPH. type
ON-LINE COMPUTER, model
FACILITIES for:

Isotope production

ROOMS
1

Irradiation,Solid State.
Biological

Time-of-Fiight Study
On-Line Mass Separation.

NOTATIONS

310 cm; R ext
. cm; Field — —

MAGNET

POLE FACE dia
GAP, min ———

max _ 5 4 _ _ _ c m ; Field — —
AVE FIELD at R max 1 6 . 7
CURRENT, STABILITY ±.
B max/<B> = 1 »Q

138

.kG

. kG

100

106

A-turns
parts/106

AVF SECTORS SPIRAL, max r ^ T _
POLE FACE coil pairs. AVF —-—

Harmonic T" /sec; Rad Grad ~ « —

circular: HEAVY ION. E max =
WEIGHT. Fe 2 0 9 0 . Cu. or Al 1
POWER, main coils 5 0 0 , pole ti

total 5 1 Q WN; cooled by.

250
101

. deg
/sec

/sec, or

q2/A

tons

10
HoO

YOKE/POLE area 2 1 0 %; 9 sec (Sect Mag> deg

TOTAL POWER, installed 2 , 2 MW
normal load 1 ̂ 0 MW

ION SOURCE, int .
ext

1.0
arc type with
heated cathode

ACCELERATION SYSTEM

., widthDEES, number

BEAM A P E R T U R A — 1 * t - cm: DC BIAS

TUNED by, coarse M S , fine

3

180 .deg
kV

RF MHz,st8ble'± 1 0 0 /106

Orb F 1 , 5 to 5 - 6 Mc/s; GAIN 6 0 0 kV/t
HARMONICS. RF/OF. used 1 ̂ 3
DEE-Gnd. max 1 5 Q kV. x/field. min . cm,
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max . kW
RF PROTECT curcuit. speed

tVDB

EXTRACT Svstem Al* $l©<jtr<"»#t

magnetic channel

us

:airlfi with

SELECTED REFERENCES

Nucl. Instr.Meth.
(1971)

9JL, 3 , 557

as per cablegram 5/14/75
**Being converted to U-400, K = 625
First operation expected 1979.

Typing limit



ENTRY NO. 93 Ccont.)
CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Particle

Secondary

HEAVIEST ion
rnA*

Goal

(UeV)

(MA)

(part/s)

Achieved
(MeVI

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width

Phase Exc. max .

.RFdefl.

.RFdeg.

of
of .

. MeV.

Extract Eff25-=35-% 5 - 0 _ "A of 1 8 2 MeV ]
Res, AE.'E Ofl—Qfji % /iA of MeV.

Eminence Q Q ax<a'
(mm-mrad|\8D_^ radialJ"

VACUUM norm 2 »itorr; PUMPDOWN time 1 0 hr

OPERATING PROGRAMS, time dirt

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications.

Isotope Production

OTHER FEATURES and OPERATION SUMMARY

Typing limit



ENTRY NO. 95

NAME OF MACHINE Kiev Iaochronoua Cyclotron DATEAprii ,1978
INSTITUTIONInatitute Huolear Research, Academy of Science UkSSR
ADDRESS USSR Kiev 2520281 Prospect BaukyT 119.

IN CHARGE O.F.lfemeta REPORTED by A«ff«Linev

HISTORY AND STATUS

DESIGN, datel 9 6 5 - 7 Q M O D E L ta«tt 1 9 6 3 - 6 6
ENG. DESIGN, date 1966-1972
CONSTRUCTION, dale
FIRST BEAM date (or goal)_
MAJOR ALTERATIONS

1966-1973
March 1976

OPERATION, 1 2 0 hr/wk; On Target 1 0 0 hr/wk

TIME DIST.. in house
USERS' SCHEDULING CYCLE.
COST. ACCELERATOR
COST, FACILITY, total
FUNDED BY

_%, outside.
weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS,
TECHNICIANS , CRAFTS _

GRAD STUDENTS involved during year
OPERATED BY _ R e s staff or
BUDGET, op & dev
FUNDED BY

..Operators

RESEARCH STAFF, not included above

USERS, in house outside,

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

TARGET STATIONS 1 6
STATIONS served at same time.
MAG SPECTROGRAPH, type
COMPUTER, model

1000
1200
in 6

max

m 2

rr.2

rooms

OTHER FACILITIES

MAGNET

POLE FACE diameter 2 4 0 cm; R extraction 1 0 3 cm

AVERAGE FIELD at Rext

CURRENT STABILITY_30__parts/106; BmaH/(B) 1 » 3 5
NUMBER OF SECTORS 3 •' SPIRAL, max 4 5 deo
POLE FACE COIL PAIRS: AVF ] /sec;

Harmonic correction 3 P e r S O C t O r
Rad grad /sec or Circ coils

WEIGHT: Fe 6 5 0
15

tons; Coils 8 3 » 5 0\X tons

CONDUCTOR, Material and type C u p T U O U B
STORED ENERGY_
COOLING SYSTEM,

POWER: Main coils
Trimming coils

YOKE/POLE AREA

MJ
Demineralized water

200 max, kW
max. kW800

SECTOR ANGLE (Sep Sec>_
ION ENERGY (Bending limit) E/A = 140

(Focusing limit) E/A 1 0 0

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number,
BEAM APERTURE
TUNED by, coarse

1 _angle_
cm; DC BIAS.

180 .deg
kV

fine VC
RF 7 . 5 to P2 + 5 mHz. stable ± Q,Q1
Orb F 2 . 5 t o 2 2 « 5 rr.Hz; GAIN, max
HARMONICS, RF/Orb F. used 1 ,
DEE-Gnd, max 1 ? 5 k v - m i n gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed.

Type

25O k"/turn

n.nnm
_ k W
.Msec

FREQUENCY MODULATION, rate.

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 3

/sec

OPERATING PRESSURE.

PUMPDOWN TIME

./iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Heat ad Cat/hod e

REFERENCES/NOTES

Proceedings of Internetion
Cyclotron Conference, Vacouver.
Canada, 87(1972).

Proceedings 5th All-Union Conf • EXTRACTION SYSTEM dc electrostatic with
Charged—Particle ACCeleratorS , compennft-hftfi mftgni>-hi r. rClnavrnftl a-rifi
"Nauka", Moscow, v . 1 1 , 3 3 8 ( 1 9 7 7 ) . CONTROL SYSTEM i r o n channel

typing limit



ENTRY NO. 95 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

External

Secondary

Particle

CURRENT
Internal P

(MA)
100

(part/s)

10

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width 1 g RF dea f> " A o f 5 0 M e V

Phase Exc. max RF deg /iA of MoV

Extract Eff _f iO-% 5 " A 0< 5 0 MeV

Res. AE/E Q , 3 %
Emittance

.,. f _1D_ axial 1
I 1 2 radial J

OPERATING PROGRAMS, time dirt

Basic Nuclear Physics 100

uA of J50 MeV

Solid State Physics

Bio-Medical Applications

Isotope Production

Development.

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

1, The valley coil will operate at E > 80 MeV.

2. The cyclotron is intended to be as a pulsed neutron
generator.

3» It is supposed to accelerate heavy ions (up to Ze) after
the pre-acceleration in the tandem-generator*

4» The source of polarized and deutrons will be
desingned and installed.

typing limit



ENTRY NO. FM-1

NAME OF MACHINE Tho Buenos Aires 180 cm Synchrocyclotron DATE
ii i i m i . m i n ail 111 Miimii i n L ii tf i |> nm HIT ul in i ^ i | * muni fli •• • i p in I f I PI I H H I II I I I I I I J H I II I \T.««m«rt" —i»' >»ii»«in»ip-* i™1^ **-—**r—î  , * * - • . , - —m r-~ *> •

INSTITUTION _ ^ j 5 ! y . ^ p . g ? ? ^ l . l
ADDRESS AvrXibertadbr,'"825"6 Buien'os Aires", Argentina

IN CHARGE A. Ccval los f-azzini

HISTORY AND STATUS

DESIGN, d»»

ENG. DESIGN, data _„„

CONSTRUCTION, daw ___

FIRST BEAM date (or goal)

MAJOR ALTERATIONS

MODEL inu

1952

1968

OPERATION. 9 0 hp/vwk; On Targ»l___80_

TIME OIST.. in hout« 90. %. outsid»_

USERS' SCHEDULING CYCLE -

COST. ACCELERATOR 1 0 6 d o l l a r s

COST. FACILITY, total

FUNDED BY

10
nr/wk

%

week i

2 xTcFdollars

Atomica (C.N.E.A.)
ACCELERATOR STAFF. OPERATION ind DEVELOPMENT

SCIENTISTS i

TECHNICIANS J j

ENGINEERS.

CRAFTS

GRAD STUDENTS invnivad during voar_

OPERATED BY__CHM^__-1e$ itaff or_

BUDGET, op & dev $ 5 0 , 0 0 0

FUNDED BY CNEA

_ Operators

RESEARCH STAFF, not included abova

USERS, in house 1 0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house $ 6 0 , 0 0 0

FUNDED BY CNEA

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed O n e

movable ~

TARGET STATIONS 2 i n

STATIONS served at same time, max

one
one

17 m*
m 2

rooms

MAG SPECTROGRAPH. type.

COMPUTER, model

OTHER FACILITIES

Internal beam

REFERENCES/NOTES

MAGNET

POLE FACE diamater

GAP, m » ;

em, R *xifaction

cm. Fteld _,.„_•; kG
J~

' X'
re lurnt

cm

6°
AVERAGE FIELOat R ext ........

CURRENT STABILITY__IQ__pafi»/10 6 . Bm»«/<Bi - . .

NUMBER OF SECTORS , SPIRAL, max ;_

POLE FACE COIL PAIRS: AVF

Harmonic correction

Rad grad -_.

WEIGHT; Fe 1 gQ

ttog

/iec.

/tec or Ore coili _-

tom;Coilj_ 9 l o n t

CONDUCTOR. Matewal and WDB A l

STOREDENERGY_

COOLING SYSTEM..

POWER: Main coils

Trimming coils.

YOKE/POLE AREA

MJ

Water
220 man, kW

max. kW

SECTOR ANGLE (Sep Sec)

ION ENEfiCY (Bending limit) E/A -

(Focusinglimit) E/A :

___

_q 2 /A 2MeV

q/A h/leV

ACCELERATION SYSTEM

DEES, number O n e

BEAM APERTURE.

TUNED by, coarse

180
10

angle.

_cm;DCBIAS.

fine

- 0.5
deg

kV

10 no"

JJL

RF 1 0 . 1 to 1 0 . 5 mHi . stable •_

Orb F - to - mHz: GAIN, max 1 9 kV/turn

HARMONICS. RF/Orb F, used :

DEE-Gnd. max 1 2 kV. min gap_

STABILITY, (pk-pk noise)/(pk RF volt)_

RF PHASE stable to ± ^ _

RF POWER input, max

RF PROTECT circuit, speed.

Type -

29
_deg

kW

2000FREQUENCY MODULATION, rate..

MODULATOR, type rotating capacitor
BEAM PULSE, width 30 USec

VACUUM SYSTEM

PUMPS, No.. Type, Size 2 , OJ l d i f f u s i o n

5000 £/sec and 12,000 l / s e c
OPERATING PRESSURE

PUMPDOWN TIME

C/sec

19 juTorr,

hrs

ION SOURCES/INJECTION SYSTEM

arc and filament

EXTRACTION SYSTEM

Regenerative with magnetic channels
CONTROL SYSTEM

Conventional
typing limit



ENTRY NO. FM-I t con t . )

Secondary

CHARACTERISTIC BEAMS

f'smcl*

f;NERGv

CURRENT

Exiwnsl

d

d

a

Go*i
(M«VI

28
56

luAl
20
4

'oToW
0.002

Achieved
(Mevi

27.2
S5

(uAi

;>

"oTblo"
0.0013

BEAM PROPERTIES
Manured

Pulse Width RF doa
Phaia £«c. max RF deg
Ektract EM %

i
Ra$. AE/E _ _ i _ ft
Emitiance

(mm-mfadlj ~^7Z~ " 1 3

OPERATING PROGRAMS, tima diit

Batic Nuclear Phyiiei

Condi noni

wA nl MeV

nA of MoV
»JA O) MBV

MA oi „ MeV

/iA ol 27 MeV

80

(part/*) (part/il

Bio-Medical Applicationt
liotope Production

Development.

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL' REFERENCES

typing limit



ENTRY NO. FM-2

NAMEOFMACH.NE M c G i l l S y n c h r o c y c 1 o t r o n DATE Ju ly 5, 1978
INSTITUTION Foster RadiatidtT labpratory,"MeGi TV j j n l y e r s i t y
ADDRESS '3610 Un ive rs i t y St . , Montreal , Quebec, Canada H3A 2B2

IN CHARGE D r . S . K . Mark REPORTED by. A i " 1 \ B : !!?? ̂

MODEL tern
1945

HISTORY AND STATUS

OESIGN. date ' 9 4 5

ENG. DESIGN, date

CONSTRUCTION, date

FIRST BEAM date ior goal) 1 9 4 9

MAJOR ALTERATIONS

( C o i l s ,

None

1947^49

197 2 , 1977
hamb6r-^rr

OPERATION, 120

TIME DIST.. in house

hr/wk; On Target_
80

TOO hr/wk

! i . %. outside
2 "USERS" SCHEDULING CYCLE

COST. ACCELERATOR 200,000

COST. FACILITY, total

FUNDED BY

weeks

T.OTJO.OOTT
Various

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS

TECHNICIANS

GRAD STUDENTS ii

OPERATED BY

1 ENGINEERS,
CRAFTS

1

yolved during year N 0 n e

BUDGET, op & dev

FUNDED BY NRC

Res staff or

250.000
.Operators

(Canada)

RESEARCH STAFF, not included above
12USERS, in house outside

15GRAD STUDENTS involved during year__

RES. BUDGET, in house ̂  4 0 0 , 0 0 0
FUNDED BY NRC (Canada), FCAC(Quebec)

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

200

TARGET STATIONSF 1 e X l' b 1 I

1

229
MAGNET

POLE FACE diameter
GAP, min. 1 9

max

AVERAGE FIELD at R ext
CURRENT STABILITY

cm; Field

cm; R extraction
91

JLQL. cm; Field _ J J L kG
1 6 I ampere turns

kG} 0.6 xiou

j> 0iL_parts/10°, Bmax/<
NUMBER OF SECTORSJN_J\^_ , SPIRAL, max
POLE FACE COIL PAIRS: AVF N . A .

N "A
Harmonic correction ii • n .
Rad grad

>_N_*_A:..
N . A.deq

NTA.

WEIGHT: Fe. 200
/tec or Circ coils

.tons; Coils

0.1 T/m
IT

C O N D U C T O R , Material and type A l u m i n u m

S T O R E D E N E R G Y . v 0 . 6

tons

MJ

COOLING SYSTEM,

POWER: Main coils

Trimming coils_

YOKE/POLE AREA _

Deionized Water
T8TT

N.AT
100

max, kW

max, kW

SECTOR ANGLE (Sep Sec)_ N.A.
ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A •

100
100

deg

_q2 /A2MeV

q/A MeV

ACCELERATION SYSTEM

1DEES, number,
BEAM APERTURE_3

TUNED bv, coarse ~
RF - to
Orb F ~ to

180angle ^__

.cm; DC BIAsl • 0

fine ""

_deg

kV

- mHz, stable ±_

mHz;GAIN,rr>ix
no"

kV/turn

None
STATIONS served at same time, max
MAG SPECTROGRAPH. type
COMPUTER, model P D P - 8 , PDP-15 , A D P - 1 1 / 34
OTHERFACILITIES~TWO P n e u m a t i c K a p i a "

HARMONICS. RF/Orb F. used

DEE-Gnd, max 2 0 kV. min gap_

STABILITY, (pk-pk noise>/lpk RF i/olt>_

RF PHASE stable to ±

RF POWER input, max

RF PROTECT circuit, speed.

Type C i r c u i t Breaker

Avg.
deg

kW

0»000 Msec

400 /secFREQUENCY MODULATION, rate _ w__

MODULATOR,type Rotat ing Capacitor
BEAM PULSE, width ^ MSeC

E x t r a c t o r s , Superconducting Beta VACUUM SYSTEM

MPS, No.. Type. Size 2 D i f f . P u m p S

txtractors, Superconducting Beta VA<
Spectrometer, Chemistry LaBoratorv
I SOT "*"* 10,000 s,/sec

REFERENCES/NOTES
OPERATING PRESSURE.

PUMPDOWN TIME

10 _»jTorr,

hrs

ION SOURCES/INJECTION SYSTEM
PIG

typing limit

EXTRACTION SYST
M G .

CONTROL SYSTEM .
MANUAL



ENTRY NO. FM-2 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

GOBI

IMeV)

100

T33
(MA)

2
3

0.
0.

5
1

J1J_

(part/sl

Q J .

0.0-5

Ipart/sl

BEAM PROPERTIES
Measured Conditions

6 0 RF deg 1 _ M A of 1 0 0 MeV _P_

" MeV Z

Extract Et1 • y % u • ' >iA of ^ 0 0 MeV JP _.

Res. iE»E Q._-_]L> 0 . ItiA ol 1 0 0 MeV _P_

Emittance

Pulse Width

Phase Exc, max " RF dea " nA of

(mm-mrad)
radial

OPERATING PROGRAMS, time did

Basic Nuclear Physicl
Solid Stale Physics

100

84

MeV_

Secondary

Bio-Medical Applications_
Isotope Production

Development

10

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

f f i i ~~

SCALE 1 «O

•' / / / / / ,

' / , • • •

/ / . • /

/y •'/

y

MCGILL SYNCHROCYCLOTRON FACILITY

typing limit



ENTRY NO. FM-3

NAME OF MACHINE
 a ; ! W 6 0 ° ? f c v Synchrc-Cyclot ron 0 A H

INSTITUTION . ^ . r ? ! ^ ? ^ " ^ ^ ' ' ^ 1 1 * ' 0 " for Nuclear Research fCIillM
ADDRESS (il' 1211 Geneve 23, Sw i t ze r 1 and

INCHARGE P, 11, ..Stand ley P.11. Stand 1 ey

August 197K

HISTORY AND STATUS

DESTGN. cm tit _

ENG. DESIGN.

CONSTRUCTION, datn

FIRST BEAM tiiitn (or

MAJOR ALTERATIONS

OPERATION. 150

MODEL te»ti 1953/4

-.tO,.JuIy -SI

19ZS/M

TIME DIST., in home

USERS' SCHEDULING CYCLE

hf/wk. On Target 144 rv/wk

5 %. ou!tid» 9 5 %

— — — weeks

COST, ACCELERATOR JLQ .MJSwiss.JErancs. -
COST, FACILITY, total jiQJLSwis^J:rancs-.._
FUNDED BY _CHLNT Member S t a t e s -

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

13
10

SCIENTISTS -S ENGINEERS.

TECHNICIANS _47 CRAFTS _

GRAD STUDENTS involved during year

OPERATED BY___._ = = = _ Re* itafI or

BUDGET, op fit dev 1 1 M S)** i s

FUNDED BY CGRN Member States
•cgnrs

Operators

200
RESEARCH STAFF, not included above

USERS, in house 1 0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house 3 M SwJSS FranCS

FUNDED BY TERN Mpmhftr S t a t e s

FACILITIES FOR RESEARCH

110SHIELDED AREA, fixed

TARGET STATIONS 1 2

STATIONS served at same time, max.

MAG SPECTROGRAPH. t y p e _ rVni rrnn
COMPUTER, model p r o v i d e d b y

OTHER FACILITIES T-^OI.PF t'fiCi 1 Aty

e«irMHior«

MAGNET

POLE FACE <lisrn»to' J;-^^ cm.
GAP, mm 36 c r n F1(s|<j 1 8 . 1 .

rria, 45 crt,. Field 19.,4 . -u ,

AVERAGE FIELD .it R.-*t _ 1 8 , J kGj'"711"

CURRENT STABILITY 5 0 paru/10C. Bm,,/-B

NUMBfci. OF SECTORS - - SPIRAL, m u

POLE FACE COIL PAIRS AVF -_-_

Harmonic corrfcCtiGiT _ L..^...Z-^.

Rod grad . „ . " „ ./»c or Circcoili.

WEIGHT Fo_ 25OD tonvCoili (£i

CONDUCTOR, MnteM.il and typo AlUninJUTO

STORED ENERGY

1
- .T.. 0*9

/iec,

MJ

COOLING SYSTEM Demineralized Water
POWER Main coili 80Q ma«, kW

Trimming coils Z.Z— max, kW

YOKE/POLE AREA ]£)Q . __., %

SECTOR ANGLE (Sep Sec)

ION ENERGY (Bending hmul E/A -__800__

(Focuung limit) E/A -•

deg

_q2 /A2 MeV

q/A MBV

ACCELERATION SYSTEM

DEES, number 1 angle 18Q-95

BEAM APERTURE 6 - 1 2 cm; DC BIAS 1 . 1

. deg

kV

TUNED by.naBQt Rotat ing tes capac i tor
t o i f i . f i mHz. stable t —

Orb r30.1 to !6 .8 mHz. GAIN, max

HARMONICS. RF/Orb F. used 1

DEE-Gnd, max ?.O kV. min gap

STABILITY, (pk-pk noiselApk RF volt)

RF PHASE stable to ±

kV/turn

RF POWER input, max 1 2 0

RF PROTECT circuit, speed 10 ^sec

Type Series mndiiiatnr rut off

FREQUENCY MODULATION, rate 3 6 0 /sec

MODULATOR, type Rotary capaci tor
BEAM PULSE, width 30 US

7 s tat ions ' -with .separated hfiams V/-CUUM SYSTEM
nuclei -1

PUMPS,No.,Type,size Two 38 k£ s (baffled)
oil diffusion pumps

OPERATING PRESSURE 0 . 2 - 0 . 3 ,iTorr.

PUMPDOWN TIME 3 hrs
REFERENCES/NOTES

1. W. Gentner et al. Philips Tech Rev.22^
p . 1 4 1 , 1 9 6 1 ION SOURCES/INJECTION SYSTEM

2. MSC Staff, Proc. 5 Int. Cyclotron Conf. md P l a n e calutron
p. 719,1969

3. ECMichaelis, Proc.6 Int. Cycl.Conf. EXTRACTION SYSTEM electrical septum magnet
D 141 1972 followeo- by passive magnetic channel

. „ _ 4. i n i T *. n ' •, n * ' CONTROL SYSTEM

4. H.Beger et al.Proc.7 Int.Cycl. Conf mnvimtinna!. .Siemen. 301 co^uter for
typing limit _ _ „ . . , , . . . , P ' n l ' j . s t a t u s b i t a c q u i s i t i o n .

5.. B .W..Allardy.ce. .et. al.. these Proceedings. H



ENTRY NO. FM-3 ( c o n t . )

CHARACTERISTIC

CURRENT

E«t«rM\lii

Secondary

BEAMS

PjM.Cic

- . £ . . ,
.,'Hc

P

-
slic* *

Goat

(MeV)

1(1 sO

IMA)

" _Q 1
( f a l l ' 7 9 )

Ipart/tl

(ME VI

(>00
. „___

3

(pat i 11

BEAM PROPERTIES

Pull* Width HF dog »

E.t.«lEft 70 % . . . ; 1 . , ,

Ret. AEE % . n

, ( t l l L . a«i'i! 1
imm-mtadN ? i i ^

1 ULll.. 'ud la l 1 "

OPERATING PROGRAMS, time diM

Bane Nucleai Phy.ic« '"''•' j ' j

Solid state Phv«ict c o n t a i n e d
fiio-MediCJl Appliciiliont

Isotope Pioduction

Dovclopmcn) _

isni.ni; facility ^

A of MeV

A oi MeV

A of 6 0 0 MeV

A ot _ MeV

1

in JJSR
f

10
25

P

p

_ _

PLAN VIEV./ OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

1. Mle:'+ ions were accelerated to full energy and extracted in May 1978.

2. Beams in the "Neutron" Room are derived from internal targets.
Beams in the "Proton" Room are derived irom an external target in the
SC Hall. Alternatively the external primary beam is taken underground
to the ISOLDE target.'

I S O L D E T A R G E T E X T E R N A L T A R G E T

typ ing l i m i t



ENTRY HO. PM-4

NAME Of MACHINE
INSTITUTION ,
ADDRESS 43

IN CHARGE Pro*- B l : -

N -. LXQN . "*T* Jaaua ty 79

. 1.9.JL& - i/*621 Viiieurbiuiac - rx i i

9 - HA DING KK

HISTORY ANO STATUS MAGNET

DESIGN.'Jal» _ MODEL 1M<» f'Ql-E FACE diamtttir 180 cm. R s u r a c t i p n . _ _ _ _ c r n

ENG. DESIGN, dm* 1956 _ GAP. m m . 3 5 cm. Field \<it 7 W.G1 A , 6
,.,-..~,-.._._=p».-. -..~ l a i U . D 1 X 10

CONSTRUCTION, data I T O C ma* i t > cm. Field ' 4 . f kG >
™.™~~£., -.-.- ~~ - ~— Umptffi! tu'"i

FIRST REAM dalt (or ao»l)_I_/o3,, AVERAGE FIELD H R <!«! kGj
MAJOR ALTERATIONS^ 1 9 6 5 CURRENT STABILITY 5_.,_Q .._part»/10°. Bm.,/'-B..

__ __ „ NUMBER OF SECTORS .SPIRAL, ma, d«g
OPERATION, 1 10 hr/mk; On TarflU 20 hr/wk POLE FACE COIL PAIRS AVF /««..
TIME DIST . in houie 30. %. ouil.cj* LQ._... - * Harmonic correction .
USERS'SCHEDULING CYCLE 2 w M k t Rad yiad /we or Ci'c coil»..._
COST, ACCELERATOR A ' Z~_Mli l - - WEIGHT Fe l&Q torn. Coilt 1_(1 torn
COST. FACILITY, total 7 . 5 M F CONDUCTOR. MatBHOl and iype_Al .Umi .n iurn
FUNDED BY J«lin.U.Lrfi.jit JJXdMCAtion STORED ENERGY * J__ MJ

National*; COOLING svsTEMD£X^ilExaj>ii££l_jALaLe.x.
ACCELERATOR STAFF, OPERATION »nd DEVELOPMENT POWER Mam coila 176 ma«, kW

SC.ENT.STS ENG.NEERS ! _ . _ YOKE /POLH AREA " 1 %
TECHN.C.ANS_^ C R A F T S . . . _ _ s E c T o R A N G L E ^ - " ^ ~_~ __ ^
GRAD STUDENTS invo.ved durin, year ^ E N E R Q Y ( B e n d . ^ . ^ — — " _ _ q 2 / A 2 M e V

OPERATED BY ^ r R « « a f < ° ' - ^ ' a ' ° " (Foeu.ing.imit. E/A. " " c/A MeV
BUDGET, op & dev 30 Kl* •
FUNDED BY t ACCELERATION SYSTEM

DEES, number c, angle 1 oO dea
RESEARCH STAFF, not includad abovt ~—-— r~T —

BEAM APERTURE 1 8 . 5 cm: DC BIAS 0 . 2 kV
USERS, in house _ _ _ 8 °"«ide 7 TUNED by, cos-rse line
GRAD STUDENTS involved during year^ RF 1 0 . 4 to 1 1 . 0 mHz. stable t MO6

RES. BUDGET, in house , O r b F t 0 mHr G A | N m a x kV/tum

FUNDED BY HARMONICS, RF/Orb F. used :

DEE-Gnd, max 2 2 kV. min gap cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noise)/(pk RF volt)

cuini r.cn, A D C A •• i £ n 2 RF PHASE stable to ± deg
SHIELDED AREA, fixed 1 6 0 m To

2 RF POWER input, max Z3 kW
movabls . m

TARGET STATIONS 6 in 2 ~ m 5
 R F P R 0 T E C T Ci'CuK Speed " " *

~~~~~~——~ Type
STATIONS served at same time, max ~
MAG SPECTROGRAPH-tv-e FREQUENCY MODULATtON. rate _ > D _ _ L _ /sec

COMPUTER.mode.______________________"" MO^LATOR, type ro ta t ing capac i t o r
OTHER FACILITIES B E A M P U | -S E 'w i d t h 40 ^ spr. mar rn r . y r l p .

pneumatic system for irradiations VACUUM SYSTEM

PUMPS, No., Type, Size 1 d i f fus ion p u m p
50 cm

OPERATING PRESSURE 8 yTorr
REFERENCES/NOTES ~~.

r* rr _ r. . r . , , . „ , . PUMPDOWNTIME 4 hrsG. T. de Kruift and N. F. Verster
CERN report 63-19 (1963) p 80-84'ONSOURCES/.NJECT.ONSYSTEM

r \ / f Open ion source

EXTRACTION SYSTEM

magnetic regenerative
CONTROL SYSTEM

typing limit



ENTRY NO. f-'M-4 ( c o n t . )

CHARACTERISTIC

tNEM&Y

CURRENT

Internal

E.twfui

Secondary

BEAMS

Pa'lide

0.

. d .
a

d

u

Go-*

tMeVi

iport'll

Achieved

(Mr VI

28

1. 5

ToVo

BEAM PROPERTIES
Mtt.-jVu'l-rt

Pui» Width HP cteg .

Phate E M . ma. RFdes ;

t m s c t Eft 1 0 \

R«. AF f. Z-2.5*-
Emit'encc

(mm^fnisdW i T A (

OPERATING PROGRAMS, timt dUt

Bo»ic Nuclear Phyiicj __̂

Solid State Phync*

Bio-Medical Applications u

liotop* Production 1

Dovolopmenl

Condition!

i,A ol _. MfV

H A oi MeV

».A ot 2 ^ MnV

uAot 2B. M.V

MA ot 2 8 Mev_

5
,0
5

- — -

d

d

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

Since January 1978 the Synchro-cyc lo t ron is ma in ly used for m e d i -

cal and biological r e s e a r c h . Radionucl ides have been p r e p a r e d for

clinical u se .

The iollowing isotopes w e r e produced :

.123

O
15

References :

La capacite de diffusion de 1'oxygene

P,. C. Munsch, B. Phiiipon, T. V/̂ ie send anger, A. Brune,

G. Hadinger

17eme colloque de Medecine Nucieaire de Langue Frangaise

Ed. Keilershohn - Raynaud, C.E.A., p. Z02-204

typing limit



ENTRY NO. FM-5

NAME OF MACHINE OR SAY 200 M e V Synchrocyclotron
INSTITUTION Institut de Physique Nucleaire
ADDRESS 91400 Orsay B . P . n" 1

DATE 1978

IN CHARGE H . Langevin - A . Laisne 'REPORTED by P . Debray

HISTORY AND STATUS

DESIGN, date 1 9 7 2
ENG. DESIGN, date
CONSTRUCTION, date S e p t . 1 9 7 5

MODEL tests
1973

72-73

FIRST BEAM date ior goal) 2 O - A - 1 9 7 7
MAJOR ALTERATIONS

OPERATION, 4 8 hr/wk; On Target_
TIMEDIST.. inhouse_
USERS' SCHEDULING CYCLE
COST. ACCELERATOR e n v .
COST, FACILITY, total

_%, outside.

hr/vuk
100 %

weeks

10 MF
env. 20 MF

FUNDED BY Institut National de Physique
Nucleaireet.de Physique des Parti-

ACcii?ErtIroflfefAFF, i

SCIENTISTS
TECHNICIANS 6
GRAD STUDENTS involved during year_
OPERATED BY _ _ R e s staff or_
BUDGET, op & dev
FUNDED BY IN2P3

, OPERATION and DEVELOPMENT

. ENGINEERS 2
CRAFTS 5

..Operators

RESEARCH STAFF, not included above

USERS, in house outside

GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

500

TARGET STATIONS i in 3
STATIONS served at same time, max
MAG SPECTROGRAPH. tvoe 1 2 0 deg n =

m2

m 2

rooms

1/2
COMPUTER, model I B M 360-50
OTHER FACILITIES

Taoc.fele TT

MAGNET

POLE FACE diameter 3 2 0 cm; R extraction
GAP, min 3 0 cm; Field kG

140

max_ 4.0
latO.63x
>cm; Field _ L £ l 5 k G

AVERAGE FIELD a, R e x , ^ i ! a _ k G j a m p e r e tUmS

CURRENT STABILITY_+_.2C_parts/106; Bmax/(B>

10°

NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad

WEIGHT: Fe
CONDUCTOR. Material and type.
STORED ENERGY

; SPIRAL, max
1

_deg
. /sec;

./sec or Circ coils,
tons: Coils

Cu
MJ

COOLING SYSTEM De-ionized water
POWER: Main coils 3 5 0 .

Trimming coils
YOKE/POLE AREA 1 0 0 .

max, kW
max, kW

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 2 2 3 .

(Focusinglimit) E/A = 2 2 3 .

deg
_q2 /A2 MeV

q/AMeV

ACCELERATION SYSTEM

DEES, number 1
BEAM APERTURE 6
TUNED by, coarse

•5

_angle_
.cm; DC BIAS,

fine

180. deg
kV

_mHz, stable ±
Orb F 2 5 to 1 O.mHz: GAIN, max
HARMONICS, RF/Orb F, used 3 .
DEE-Gnd, max 2 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF v o l t ) _
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed_

kV/turn

0 .4

100
_deg
_ k W
.Msec

On-line Mass Spectrometer
VACUUM SYSTEM

Type B l o c k i n g of the A m p l i t u d e M o d u l a t o r
FREQUENCY MODULATION, rate 4 3 0 : 700-110ftec

MODULATOR, type_
BEAM PULSE, w id th .

Rotating condenser

PUMPS, No., Type, Size 1 d i f f . p u m p fi6<t>0t>l-S)

REFERENCES/NOTES
OPERATING PRESSURE

PUMPDOWN TIME 4 0
_ juTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Pulsed Livingtone cathode

EXTRACTION SYSTEM Regenerative Extract ion
E. M. and M. S. channels.

CONTROL SYSTEM

typing limit



ENTRY NO. FM-5 (con t - )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

(part/s)

Achieved

(MeV)

2QO_aixLL70

BEAM PROPERTIES

Measured

Pulse Width

Phase Exc, max

Extract Eff 7 Q %

Res, AE/E %

RF deg.

RF deg_

?2Q a n d 182 Emittance

(mm-mrad)

Conditions

of _

_jiA of

_*iA of

MeV

MoV

MeV

MeV

(part/s)

"^ j 0.5 200 MeV E_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

Development i n

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. FM-6

Goettingen Synchrocyclotron
NAME OF MACHINE
INSTITUTION Universifcagfc of Goetfcingfinf TT. Physikal i
ADDRESS B u n s e n s t r . 7 -9 , .3400 floettingfin/BRn

DATE
8/1/78

Tnsfcifcnt

IN CHARGE W.-D. Schmidt-Ott
REPORTED by

MODEL tests

HISTORY AND STATUS

DESIGN, date 1 9 5 8

ENG. DESIGN, date

CONSTRUCTION, date 1 Q f i f t - 1 Q f i 9
FIRST BEAM date (or g o a l ) _ i ;
MAJOR ALTERATIONS e : SMM
OPERATION, 5 0 hr/wk; On Target

9 0 %. outside
40

TIMEDIST.. inhouse_
USERS1 SCHEDULING CYCLE
COST, ACCELERATORDM 4 . 2

hr/wk
"10 %

1 0 b
.weeks

5.9 x 106COST, FACILITY, total DM ,

FUNDED BY Fed. Rep, of Germany
Building: Land of Niedersachsen

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ' ENGINEERS.

TECHNICIANS 2 CRAFTS _

GRAD STUDENTS involved during year

OPERATED BY _ _ R e s staff or Operators

BUDGET, op & dev

FUNDED BY Land of Niedersachsen

RESEARCH STAFF, not included above

USERS, in house 20 outside 5_

GRAD STUDENTS involved during year 1_Q

RES. BUDGET, in house

FUNDED BY Land of Niedersachsen
Fed. Rep. of Germany

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

160

TARGET STATIONS 5 in

STATIONS served at same time, max

MAG SPECTROGRAPH, type

COMPUTER, model L S I 1 1 / 0 3
OTHER FACILITIES a* g -

Facilities for Short-Lived
SpQCjtirosnnpy anrl

tions

MAGNET

POLE FACE diameter
GAP, min -*5

max.

1 8 0 cm
.cm; Field
.cm; Field

; R extraction 75
• 3 .

cm

AVERAGE FIELD at Rext 1 4 . 2

k G i i5_xio6

[ampere turns- k G .
k G J a

CURRENT STABILITY__10jO_parts/106; BmBY/(3>. 9 9
NUMBER OF SECTORS ; SPIRAL, max deg

,/sec or Circ coils,

tons; Coils

POLE FACE COIL PAIRS: AVF

Harmonic correction

Rad grad _ —

WEIGHT: Fe 2 5 C
CONDUCTOR, Maternal and type.
STORED ENERGY .

COOLING SYSTEM.

POWER: Main coils 2 5 0
Trimming coils

YOKE/POLE AREA 1 1 3

. /sec;

Aluminium
_tons

MJ

Demineralized water
max, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A = 13.9
(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1 angle

BEAM APERTURE ;Jj

TUNED by, coarse f j ;

180
.cm; DC BIAS

_deg

kV

Hr\eyay\
RF 1 0 . f i to 1 1 . 1 mHz. stable ± _
Orb j= s a m q o m H z . G A | N m a x 13 kV/turn

-deg
kW

HARMONICS, RF/Orb F, used

DEE-Gnd, max kV. min gap_

STABILITY,~pk-pk noise)/(pk RF volt).

RF PHASE stable to t

RF POWER input, max '

RF PROTECT circuit, speed ^ >jsec

Type DC and grid current monitors
FREQUENCY MODULATION, rate 2 0 0 0 /5ec

MODULATOR, type_
BEAM PULSE, width.

VACUUM SYSTEM

rotating capacitor
25 )j.sec

Separa-PUMPs,NO..Type,sizeDiff* pumps 6000 1 / sec ,
modu la to r : 1000 1/sec
OPERATING PRESSURE.

PUMPDOWN TIME
W. de Groot: Philips Techn. Rev.
Vol 12, No 3 (1950)
G.T. de Kruiff, N.F. Vester: CERN-
Report 63-19,80 (1963)

. MTorr,

hrs

ION SOURCES/INJECTION SYSTEM
internal gas discharge (arc)

EXTRACTION SYSTEM
Other Facilities; N. Instr. Meth. modified regenerative extr. with magn.
130 177 ne>\ - 141 ^ST f77^ channel

_ L ± « ' l / / \ ' 5 > ' l ± ± t « J \ l l ) CONTROL SYSTEMCONTROL SYSTEM
conventional

typing limit



ENTRY NO. FM-6 ( con t . )

CHARACTERISTIC

ENERGY

CURRENT

Internal

External

Secondary

BEAMS

Particle

d
rx

d

2 cm 2 :d
r*.

Goal

(MeV)

27
54

To
0 . 2

(part/s)

Achieved

(MeV)

27.7
55.4

\f
1.3

0 .1
0.01

(part/sl

BEAM PROPERTIES
Measured

Pulse Width RFdea
Phase Exc, max RF deq
Extract Eff 5 %
Res, AE/E 1 %

Emittance

(mm-mrad) I , _ -,aX' I
1 I UUradiai j

OPERATING PROGRAMS, time dist
Basic Nuclear Physic;
Solid State Physics
Bio-Medical Applications
Isotope Production

rvuplnprnnnt

Conditions

uA of MeV
uA of
MAof
uA of

uA of

MeV

MeV

MeV

MeV

70 %

%
%

?S %

5 %

%
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO. FM-7

NAME OF MACHINE Uppsala Synchrocyclotron DATE August 1978
INSTITUTION The Gustaf Werner Ins t i t u te , university or uppsaTa
ADDRESS Box M l , S-/bl 2\ Uppsala, Sweden

IN CHARGE Prof. Helge Tyreri REPORTED by S t i g Holm

HISTORY AND STATUS

DESIGN, date 1946 MODEL tests 1947
ENG. DESIGN.date 1 9 4 6 - 1 9 5 1
CONSTRUCTION.date 1 9 4 7 - . 1951

MAGNET

POLE FACE diameter,
GAP, min

max.

cm; R extraction
cm; Field kG
cm; Field

. kG]
kG K X10°

FIRST BEAM date (or goal) i n I , DeC,-51 ext .~56
MAJOR ALTERATIONS Complete reconstruction

OPERATION,
TIME DIST.. in house
USERS' SCHEDULING CYCLE
COST. ACCELERATOR
COST. FACILITY, total
FUNDED BY

hf/wk; On Target
_%, outside.

hr/wk
%

weeks

Gustaf Werner

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS 15 .ENGINEERS.
CRAFTS

.Operators

TECHNICIANS _ _ 4
GRAD STUDENTS involved during year_
OPERATED BY L__Res staff or_
BUDGET, op & dev $ 500.000
FUNDED BY Govt. and Govt.Research Counsi

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during year ' *> ~
RES. BUDGET, in house $ 40U.UUU
FUNDED BY Govt. and tilovt.Res.Couns

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m 2

movable m2

AVERAGE FIELD at R e x t .
CURRENT STABILITY
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad_

WEIGHT: Fe
CONDUCTOR, Material and type.
STORED ENERGY
COOLING SYSTEM
POWER: Main coils

Trimming coil's

YOKE/POLE AREA

I ampere turns

.parts/106; Bm a x /<B1.
_ ; SPIRAL, max _deg

./sec;

./sec or Circ coils,
tons; Coils tons

MJ

max, kW

max, kW

SECTOR ANGLE (Sep Sec).
ION ENERGY (Bending limit) E/A =.

(Focusing limit) E/A-

1 ACCELERATION SYSTEM

deg
_q 2 /A 2 MeV

q/AMeV

_angle
. c m ; DC BIAS,

fine
mHz, stable ±

mHz;GAIN, max

TARGET STATIONS i
STATIONS served at same time, max.
MAG SPECTROGRAPH. type
COMPUTER, model
OTHER FACILITIES

rooms

DEES, number
BEAM APERTURE.
TUNED by, coarse_
RF to
Orb F to
HARMONICS, RF/Orb F, used
DEE-Gnd, max kV, min gap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±
RF POWER input, max
RF PROTECT circuit, speed

Type

.deg
kV

/1OD

kV/turn

_ k W

.Msec

FREQUENCY MODULATION, rate.
MODULATOP, type

/sec

BEAM PULSE, w id th .

VACUUM SYSTEM

PUMPS, No., Type, Size _

REFERENCES/NOTES
OPERATING PRESSURE

PUMPDOWN TIME
(iTorr,

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit



ENTRY NO. FM-7 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

3He,4He

Secondary

Goal
(MeV)

15-200
ifb-IUU

2b-200

40
20

(part/s)

Achieved
(MeV)

(MA)

(part/s!

BEAM PROPERTIES
Measured Conditions

Pulse Width
Phase Exc, max
Extract Eff
Res, AE/E
Emittance

(mm-mrad) \

_RF deg
.RFdeg

.axial "I

.radial]

uAof
MAof
MAof
uAof

MeV

MeV

MeV

MeV

OPERATING: PROGRAMS, time dist

Basic Nuclear Physics 5 0
Solid State Physics
Bio-Medical Applications
Isotope Production

Development

30
20

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

The cyclotron is under reconstruction to a sectorfocussed machine.
High energy protons and 3He particles will be accelerated with
frequency modulation while isochronous operation will be possible
for lower energies and for other particles. A new building for
an enlarged experimental area is being projected.

typing limit



ENTRY NO. FM-8

NAME OF MACHINE Harwel l Synehroc-vyri nrrnn
INSTITUTION AERE. H a r w e l l (IlKAEA)

ADDRESS Didcot. Oxon. England

DATE J u l y 1 Q7R

IN CHARGE C. Whitehead REPORTED by C. White.he.ad

HISTORY AND STATUS

DESIGN, date 1946 MODEL tests 1 9 4 7 - 4 8

ENG. DESIGN, date 1 9 4 7 - 4 9

CONSTRUCTION, date 1 9 4 8 - 4 9

FIRST BEAM date (or goal) December 6 , 1 9 4 9

MAJOR ALTERATIONS New RF System & Dee

1969
OPERATION, 60 hr/wk; On Target 5 0

TIME DIST., in house 8 O

USERS1 SCHEDULING CYCLE

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY

%, outside_2O_

11

hr/wk

%

weeks

UKAEA

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 1

TECHNICIANS _ 4 CRAFTS A

GRAD STUDENTS involved during year N o n e

OPERATED BY :__Res staff or
BUDGET, op & dev

FUNDED BY UKAEA

Operators

RESEARCH STAFF, not included above

USERS, in house outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY UKAEA

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS 9

STATIONS served at same time, max

MAG SPECTROGRAPH. tvDe

in 5
2

m 2

m 2

rooms

COMPUTER, model _

OTHER FACILITIES

DDP516, p lus CAMAC

REFERENCES/NOTES

122

X106

MAGNET

POLE FACE diameter 2 8 0 cm; R extraction

GAP. min 20 cm: Field kG"

max 3O cm; Field kG

AVERAGE FIELD at R ext 16 kG

CURRENT STABILITYil5Q__parts/106; BmB̂ /<B> 1 . 0 3

NUMBER OF SECTORS_^ ; SPIRAL, max / dea

POLE FACE COIL PAIRS: AVF L /sec;

Harmonic correction [_

Rad grad

r
I ampere turns

WEIGHT: Fe 6 O O

_/sec or Circ coils

.tons; Coils fiO tons

CONDUCTOR, Material and type.

STORED ENERGY

COOLING SYSTEM

POWER: Main coils

Trimming coils

YOKE/POLE AREA

Copper
MJ

O i l
350 ma*, kW

max, kW

SECTOR ANGLE (Sep Sec)_

ION ENERGY (Bending limit) E/A = 16O
(Focusing limit) E/A=_

deg

_q 2 /A 2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number "±

BEAM APERTURE_

TUNED by. coarse

RF 2 5 to 2O

Orb F to

angle S h a p e d

.cm; DC BIAS 1 . 5

fine

.deg

kV

_mHz, stable ± .

mHz; GAIN, max

/10 6

kV/turn

HARMONICS, RF/Orb F, used F i r s t

DEE-Gnd, max 3 5 kV. min gap

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ±

RF POWER input, max 20_

RF PROTECT circuit, speed

Type

kW

ysec

FREQUENCY MODULATION, rate.

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

PUMPS. No., TypB, Size

/sec

3 Oil Diffusion
60cm

OPERATING PRESSURE

PUMPDOWN TIME

1Q juTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Calutron

EXTRACTION SYSTEM

Magnpt-.i r; rp t jpno f a-f-nr

CONTROL SYSTEM

typing limit



ENTRY NO. FM-8 ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle
Goal

(MeV)

Ipart/s)

Achieved
(MeV)

-16Q—

-222-

(part/s)

BEAM PROPERTIES
Measured Conditions

Pulse Width

Phase Exc, max

Extract Eff
Res, AE/E
Emittance

(mm-mrad) I

R F deg .

RF deg_

%

axial |

radial J"

_/iA of .
uA of .

.MeV
MeV

_*iAof _l£Q_MeV
./uAof MeV

. MA of_ .MeV

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications
Isotope Production

Development
Reactor 7 n

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit



ENTRY NO, FM-9

NAME OF MACHINE Nevis Synchrocyc lo t ron DATE 8 /14 /78
INSTITUTION Columbia U n i v e r s i t y Phys ics Department
ADDRESS Nevis L a b o r a t o r i e s , I r v i n g t o n , N.Y. 10533

IN CHARGE Prof« Derek W. Storm REPORTED t>v same

m

HISTORY AND STATUS

DESIGN, date 1 9 6 5 - 7 1 MODEL tests
ENG. DESIGN. da teS ta r t 1 9 6 6

same

CONSTRUCTION, date 9 / 7 0 - 6 / 7 5
FIRST BEAM date (or goal) 1 9 7 5
MAJOR ALTERATIONS M a n y

OPERATION, 1 0 0 hr/wk; On Target
TIME DIST.. in house 7 0 %. outside.
USERS' SCHEDULING CYCLE s e v e r a l
COST, ACCELERATOR $ 6 . 5 0 0 , 0 0 0
COST, FACILITY, total
FUNDED BY

8 0 hr/mk

3 0 %

weeks

NSF

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 4_

TECHNICIANS 8

ENGINEERS.

CRAFTS

GRAD STUDENTS involved during year.

OPERATED BY ^ _ R e s staff or_

BUDGET, op & dev 1 . 2 X
FUNDED BY NSF

0

106
X Operators

RESEARCH STAFF, not included above

USERS, in house 1 0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house $ 5 0 0 , 0 0 0
FUNDED BY NSF

8

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS 2 in 1 root

STATIONS served at same time, max 2

MAG SPECTROGRAPH, type n o n e

COMPUTER, model P D P - 1 1 , EMR 6 1 3 0

OTHER FACILITIES i s o t o p e p r o d u c t i o n

REFERENCES/NOTES

typing limit

MAGNET

POLE FACE diameter 4 3 2
GAP. min. 1 • 9

cm; R extraction 195

max. 95
cm; FielcJ-9-26
cm; Field. 1 3 . 6 _X10°

20

none

k Q J6
ampere turnsAVERAGE FIELD at Rex, k Q J

CURRENT STABILITY_10°_parts/106; BmaK/(B> 1 - 0 - 1 • 4
NUMBER OF SECTORS__3 ; SPIRAL, max 3 5 dea
POLE FACE COIL PAIRS: AVF n o n e /sec;

Harmonic correction.
Rad grad. none

2300WEIGHT: Fe_
CONDUCTOR, Material and type
STORED ENERGY

,/sec or "MC coils
tons; C tils 1 8 7

CO
tons

2 5 MJ

COOLING SYSTEMoil, d e m i n ^ r a l i z e d w a t e r
POWER: Main coils 9 1 0 kW max, kW

max, kWTrimming coils
YOKE/POLE AREA

0
100

SECTOR ANGLE (Sep Sec)
ION ENERGY (Bending limit) E/A = 5 5 0

(Focusinglimit) E/A

ACCELERATION SYSTEM

DEES, number.

550
(protons only)

deg

_qZ/A2 MeV

q/A MeV

annie 180-130
.cm; DC BIAS. 2 - 5BEAM APERTURE 2 . 5

TUNED by, coarserotating fine capac i tor
RF 2 8 . to 1 9 . 1 mHz. stable ±

to

.deg

kV

OrbF. mHz.GAIN.max 2 0 - 2 5
HARMONICS, RF/Orb F. used 1

kV/turn

DEE-Grrd, max. 35 ,kV, min gap.

STABILITY, (pk-pk noise)/(pk RF volt)

RF PHASE stable to ± (FM c y c l o t r o n )
RF POWER input, m a x _ 150

TOORF PROTECT circuit, speed

Type bias current detector
FREQUENCY MODULATION, rate 3 0 0

MODULATOR, type, s e r i e s tube

_deg

_kW

.Msec

/sec

BEAM PULSE, width 2 0 | I S

VACUUM SYSTEM

PUMPS, No., -ype. Size 2 OJl d i f f u s i o n pumps
90 cm

OPERATING PRESSURE

PUMPDOWN TIME

10 .jiTorr,

hrs

ION SOURCES/INJECTION SYSTEM

in te rna l , pulsed, hollow
cathode

EXTRACTION SYSTEM magnetic septum
peeler regenerator; time

CONTROL SYSTEM

conventional
varying.
mag bump



ENTRY NO. FM-9 ( con t . )
CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Particle

P

TT

Goal

IMeV)

570

(MA)

Achieved

(MeV)

570

(part/s) (part/s)

10x10V
18xlObU+

BEAM PROPERTIES
Measured

Pulse Width R F deg.
Phase Exc, max RF deg.
Extract Eff 7 0 %
Res. AE/E 1 %

Emittance

(mm-mrad)

Conditions

_MA of.
MAof.

.MeV
MeV

_3 uAof 570 MeV J2
jiAof MeV

radial
uAof

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications
Isotope Production

Development 10

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

The modification has resulted in an increase from 380 MeV
to 570 MeV for protons, with the repetition rate increased

from 60/sec to 300/sec. Operation to date has been at

150/sec This energy increase was achieved by adding

sector focusing and changing the field shape. This beam

has no micro structure and about 7 5% macro duty factor.

It is used with three secondary charged particle beam

lines for simultaneous experiments with w~, |i.- and

scattered protons. Typical beam intensities have been

1.5 to 2.0 \LA on target. The accelerator was closed

July 1978.

typing limit



ENTRY NO. FM-IO

NAME OF MACHINE 160 MeV Synchrocyclotron DATE 2 Jan. 1979
INSTITUTION Harvard Cyclotron Laboratory. Harvard Universi ty
ADDRESS 44 Oxford S t . . CambridgeT MA 02138

IN CHARGE A.M. K o e h l e r REPORTED by A . M . Koehler

HISTORY AND STATUS

DESIGN, date

ENG. DESIGN, date

MODEL tests

CONSTRUCTION, date 1 9 4 6

1949FIRST BEAM date (or goal)^
MAJOR ALTERATIONS increased energy

external beam, 1957
OPERATION. ^5

TIME DIST.. in house

hr/wk; On Target

5 %. outside
iisFRS'snHEDULiNRCYCLE ad l i b .

COST, ACCELERATOR

COST, FACILITY, total
FUNDED BY ONR

$1 million
$1.7 million
1946-1967

hr/wk
95 %

weeks

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

SCIENTISTS £_
TECHNICIANS 3

.ENGINEERS,
CRAFTS

GRAD STUDENTS involved during year_
OPERATED BY X . Res staff or .Operators
BUDGET, op & dev $250 K direct costs
FUNDED BY users fees & subcontracts

RESEARCH STAFF, not included above

USERS, in house »^ 1 outside.

GRAD STUDENTS involved during yaar

RES. BUDGET, in house l^, $5 K

FUNDED BY

15

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed

movable

TARGET STATIONS 3 in,

STATIONS served at same time, max

MAG SPECTROGRAPH, type
COMPUTER, model P D P 1 1 / 3 4
OTHER FACILITIES

REFERENCES/NOTES

MAGNET

POLE FACE diameter 2 4 1 cm; R extraction 105
GAP,min 2 9 . 6 cm; Field 1 9 . 0 kG

_cm; Field 1 8 . 3max. 30.5 . kG
1 at 0.6 X106

AVERAGE FIELD at R e x t l S . l k Q J ampere turns

CURRENT STABILITY/5l2OO_parts/1Oe;Bmax/<B)

NUMBER OF SECTORS ; SPIRAL, max de

POLE FACE COIL PAIRS: AVF

Harmonic correction

Rad grad

. /sec;

WEIGHT: Fe 6 4 1
,/sec or Ore coils
tons: Coils 74 tons

CONDUCTOR, Material ,ind type.

STORED ENERGY

COOLING SYSTEM.

POWER: Main coils

Trimming coils.

YOKE/POLE AREA

copper strip
MJ

Deionized water
160

none

max, kW

_max, kW

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A =

(Focusing limit) E/A=_

deg

_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number _1

BEAM APERTURE 6

TUNED by, coarse

RF to.

Orb F to .

anale 180
_cm; DC BIAS,

fine
- 2

.deg

kV

_mHz, stable ±_

mHz; GAIN, max kV/turn

HARMONICS, RF/Orb F. used

DEE-Gnd, max 10 kV. min gap_

STABILITY, (pk-pk noise)/(pk RF volt).

RF fHASE stable to ±

RF POWER input, max

RF PROTECT circuit, speed

Type

_deg

_ k W

.Msec

FREQUENCY MODULATION, rate 0 to 250
MODULATOR, type Rotating capac i tor
BEAM PULSE, width.

VACUUM SYSTEM

PUMPS, No., Type, Size

/sec

250 microsec. tvp.

4 NBC 6" o i l

=1
OPERATING PRESSURE

PUMPDOWN TIME 4 t o 10

6 X 10 (3 X 10 base,)
_(uTorr,

hrs
ION SOURCES/INJECTION SYSTEM

hot filament, pulsed arc volcano"

typing limit

EXTRACTION SYSTEM
Passive regenerator & channel

CONTROL SYSTEM

Belays



ENTRY NO. FM-IO (cont.)
CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT

Internal

External

Secondary

Proton

Goal
(MeV)

(nA)

(part/s)

Achieved
(MeV)

160

(juA)

~

0.Q5

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deq
Phase Exc, max RF deg
Extract Eff 5 %
Res.AE/E 1 %

Emittance
• f 1 0 0 axial -I

(mnvmraaN o r >

Conditions

ftA of MeV
«Aof

t»Aof
uAof

uAof
1 " - ' radial 1

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics & Bad .

Bio-Msdical Applications
Isotope Production

Development

damage

MeV

MeV

MeV

MeV

%
2 %

30 ^
n

6 %

%
%

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Since 1967 this machine has been operated as required by the needs
of several users. The entire operating expense is derived from a fee,
currently $1820 per 24-hour day, collected from each user. Principal use is
for the treatment of patients, more than 1200 so far. Treatment of pit-
uitary gland disorders has been most important, but clinical applications
have been expanding rapidly, now making full use of two separate treat-
ment rooms with beam switching between treatments. Patient load is now
150 to 200 per year.

The equipment and techniques developed for medical work are also
convenient for radiation damage studies and for development of particle
detection systems. Other applications being developed are proton activation
analysis and proton radiography.

References :

A.M. Koehler and K. Johnson, in these Proceedings
A.M. Koehler, in Cyclotrons 1972, AIP Conf. Proc. No. 9

typing limit



ENTRY NO. F M - I I

NAME OF MACHINE Space Radiation Effects Laboratory fSREL)
•NSTITUTION Jkllfige of William and Mary .
ADDRESS Newport News, Virginia

IN CHARGE Robert T. Siegel REPORTED by Robert T. Siegel

1978

HISTORY AHO STATUS

DESIGN. *.>» 1960-62 MODEL teiw.
ENG. DESIGN, date 1962-63
CONSTRUCTION, date J u l y , 1963

FIRST BEAM date (o.- Boai) J a n u a r y .
MAJOR ALTERATIONS

1965

MAGNET

POLE FACE diameter 5 0 0 cm; R extraction
GAP. min 36 c m ; Field 1 9 . 5 kG l̂

max 45 cm: Field 18 .2kG \
AVERAGE FIELD at R ext 1 8 . 2 ^G j

cm

ampere turns

1972 CURRENT STABILITY 50 parts/106: Bmax/<BL

OPERATION. 136
TIME DIST.. in house_

hr/wk; On Target 128

USERS' SCHEDULING CYCLE.
_%. outside.

16
100

hr/wk
%

COST, ACCELERATOR $5,963,000 f i n d , or ig .
COST.FACILITY.total $16,900,000 beam
FUNDED BY NASA

NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad

WEIGHT: Fe 7700
CONDUCTOR. Material and type.

transport) STORED ENERGY

; SPIRAL, max _de 8

. /sec;

week* /sec or Circ coils
tons; Coils tons

MJ

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

12
ENGINEERS.

CRAFTS
SCIENTISTS
TECHNICIANS.
GRAD STUDENTS involved during year_
OPERATED BY ^__Res staff or_

COOLING SYSTEM
POWER: Main coils

Trimming coils.
YOKE/POLE AREA

950 max, kW
max, kW

60
SECTOR ANGLE (Sep Sec).

..Operators

60

BUDGET, op & dev $750,000
FUNDED BY NSF and State o f Virg in ia

RESEARCH STAFF, not included above

USERS, in house Outside 45
GRAD STUDENTS involved during year_
RES. BUDGET, in house
FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 350
movable 6 0 0

TARGET STATIONS 7 i n _
STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model IBM 360/44
OTHER FACILITIES

ION ENERGY (Bending limit) E/A ~
(Focusing limit) E/A =

deg
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1
BEAM APERTURE
TUNED by, coarse_

29.6

12
_angle_
.cm: DC BIAS,

fine

180
-1 .4

.deg
kV

RF 2 9 . 6 to 1 7 . 0 mHi. stable * _
Orb F to mHz; GAIN, max _kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max 35 kV. mingap_
STABILITY, (pk-pk noise)/(pk RF volt).
RF PHASE stable to ±_
R F POWER input, max.
RF PROTECT circuit, speed.

Type:

2-3$

60
_deg

kW

. *isec

FREQUENCY MODULATION, rate 55
MODULATOR,type T u n i n g F n r k

/sec

REFERENCES/NOTES

Proceedings of Conference on Cyclotron
Improvement, College of William and Mary
1964. Papers by W. M. Brobeck, R. M.
Nissen, J. R. Mulady.

BEAM PULSE, width 50,000 '

VACUUM SYSTEM
 1 0 m S e c ' e x t e r n a l > in ternal meso

PUMPS, No., Type, Size

OPERATING PRESSURE.

PUMPDOWNTIME

uTorr,

hrs

ION SOURCES/INJECTION SYSTEM

Cold cathode

EXTRACTION SYSTEM
Regenerator-Magnetic Channel

CONTROL SYSTEM

typing limit



ENTRY NO. FM-II ( con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

Panicle

a.

(MAI

1 2.5
0.5

4 x l O n

> 101°

(part/si

10?
6xlO5

BEAM PROPERTIES
Measured Conditions

Pulse Width RFdeg_ nA of
Phase Exc, max RF deg pA of

Extract EU _ JJL. * Q . Jl * A o l

Res, AE/E % uA ol

Emittance
axial
radial

WleV

MeV

5flQ_

(mm-mradl J It A of.

OPERATING PROGRAMS, time din

Basic Nuclear Physics 85

Solid State Physics
Bio-Medical Applications
Isotope Production

Development

10

MeV

.MeV,.

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

1. Two extraction systems for use at 600 MeV and 300 MeV
Entire extraction systems with internal targets are removable
on "platters," with turnover time of ^ 8 hours.

2.

3.

4 .

5.

The full external proton beam can be delivered to either of two
alternate target areas.

Muon Channel (Quadrupole type) used to deliver stopping n* and JJ*
beams. Other movable bending and quadrupole magnets available
for specialized transport.

Electronic equipment pool available for users.

IBM 360-44 Data Acquisition System available for users.

SREL operations will be terminated July 31, 1978. Complete phaseout
is scheduled for December 31, 1978.

typing limit



ENTRY NO. FM-12

NAME OF MACHINE
INSTITUTION
ADDRESS

184" Synchrocyclotron DATE Jan. 10, 1979
T.RT,

IN CHARGE H. A. Grunder R6PORTFD by L. Kansteln

MODEL tests

HISTORY AND STATUS

DESIGN, date
ENG. DESIGN, date
CONSTRUCTION, date
FIRST BEAM date (or goal) NOV. 1946
MAJOR ALTERATIONS 1 9 4 9 , 1955 t o 1957

OPERATION, 25 • hr/wk;
TIME DIST.. in house 9 9
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY N I H

On Target 24
%. outside

hr/wk

1 %
weeks

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS.
TECHNICIANS 1 CRAFTS _
GRAD STUDENTS involved during year
OPERATED BY ^ _ R e s staff or
BUDGET, op & dev 3 1 5 K
FUNDED BY NTH

1/2

.Operators

RESEARCH STAFF, not included above

USERS, in house 3 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house §1 ft? , 0 7 0
FUNDED BY NTH

FACILITIES FOR RESEARCH

200SHIELDED AREA, fixed
movable

TARGET STATIONS ^ i
STATIONS served at same time, max.
MAG SPECTROGRAPH. type
COMPUTER, model
OTHER FACILITIES

REFERENCES/NOTES

*Used for clinical radiotherapy
trials, and some radiobiology

MAGNET

POLE FACE diameter 4 7 0 cm; R extraction 2 0 8
GAP, min 28 cm: Field 17 (

max
X 1 0 "

cm; Field 2 3 . 4 kG
AVERAGE FIELD at R ext 2 2 . 3 kcj™*""1 t U r n l

parts/106; BmaxHB)

; SPIRAL, max

CURRENT STABILITY,
NUMBER OF SECTORS
POLE FACE COIL PAIRS: AVF

Harmonic correction
Rad grad

_deg

. /sec;

WEIGHT: Fe 4 ,000
CONDUCTOR, Material and type
STORED ENERGY 30
COOLING SYSTEM ni 1
POWER: Main coils

Trimming coils
YOKE/POLE AREA 85_

./sec or Circ coils
tons: Coils

r .npppr
_tons

MJ

_max, kW
_max, kW

SECTOR ANGLE (SapSec).
ION ENERGY (Bending limit) E/A =_

(Focusing limit) E/A =
_q2/A2 MeV

q/A MeV

ACCELERATION SYSTEM

DEES, number 1 anoie 1 ftp
BEAM APERTURE 1J_T"\ cm; DC BIAS.
TUNED by, coarse fine
RF 36 to 1 8 mHz. stable ±
Orb F to

1 . 5
_deg

kV

/10 6

mHz; GAIN, max 1 0 kV/turn

HARMONICS, RF/Orb F, used

DEE-Gnd, max 1 1 kV. min gap_

STABILITY, (pk-pk noise)/(pk RF volt).

RF PHASE stable to ±

RF POWER input, max _

RF PROTECT circuit, speed.

Type

72 kW

. Msec

64

13

FREQUENCY MODULATION, rate.

MODULATOR, type V i b r a t i n g B l a d e s
BEAM PULSE, width_

VACUUM SYSTEM

PUMPS, No., Type, Size I
Pumps

/sec

20 inch oil Diffusion

OPERATING PRESSURE.

PUMPDOWN TIME

10 _ AiTorr,

hrs

ION SOURCES/INJECTION SYSTEM
Open ARC, Hot Filament

EXTRACTION SYSTEM
Le Couteur Regenerator & Mag. Channel
CONTROL SYSTEM

typing limit



ENTRY NO. FM-12 (con t . )

CHARACTERISTIC BEAMS

Particle

ENERGY

CURRENT
Internal

External

Secondary

proton
deut.
alpha

P
D
a

Goal

(MeV)

740
460
910

(MA)

.5
.12
.12
.06

(part/s)

Achieved
(MeV)

(MA)

(part/s)

BEAM PROPERTIES
Measured

Pulse Width RF deq

Phase Exc, max RF dea

Extract Eff 15 % JL12-
Res, AE/E %

Emittance

f axial 1
(rnrrwnrad) I >

I radial J

OPERATING PROGRAMS, time dirt
Basic Nuclear Physics
Solid State Physics
Bio-Medical Applications
Isotope Production

nmfRlnpmcint

Conditions

MA of MeV
fiAof

(iAof

.(iAof

/iA of.

100

MeV

740L MeV _P
MeV

MeV

%

%

%

%

%

%

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES. OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. FM-13

NAME OF MACHINE P;i't>in 7 0 0 MoV I n t e n s i t y I'hnsolrntpATE August, 1 ̂ 7 ">
INSTITUTION .Joint. I n s t i t u t e for Nucle-ir Re --se--« iT.h. , 1 ' b . of
ADDRESS J I N I l , Post Offi»-e. POT 70-.Mosr-ow.U5SR,

IN CHARGE P r o T . V . i . 07HTSLEP0V REPORTEDbv 1 ' r o f . V . P . QZIIELEPOV

HISTORY AND STATUS

DESIGN, date 1 0 6 7" MODEL tests 1 0 6 3 - 1 0 7 - 1

ENG. DESIGN.date l r t 6 : ? - 1 0 7 - t
CONSTRUCTION, date 1 ° 7 1 - 1 0 7 •

FIRST BEAM date (or goal).
MAJOR ALTERATIONS

OPERATION. 1 56 hr/wk; On Target,

TIME DIST., in house ^O
USERS' SCHEDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, total
FUNDED BY

_%. outside. ?0
hr/wk

%

.weeks

1 ?-<l0

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

.ENGINEERS.

CRAFTS
SCIENTISTS
TECHNICIANS

GRAD STUDENTS involved during year_
OPERATED BY Res staff or_
BUDGET, op & dev
FUNDED BY

.Operators

RESEARCH STAFF, not included above

USERS, in house ?<>0 outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH
0

SHIELDED AREA, fixed 1 5 0 0 m"

movable

TARGET STATIONS i - 7 in

STATIONS served at same time, max
MAG SPECTROGRAPH. tvoe

m2

m2

rooms

COMPUTER, model 5C-1.Q40 , EC-1 QlO , 11. V •

t j u r i M-5»M-0,MU
OTHER FACILITIES

isotope pr(»
Me-'ico-rJ.to lo^icn ! Complex,

YA5NA1T.

REFERENCES/NOTES

MAGNET

POLE FACE diameter 0 . 0 0 Cm ; R extraction
GAP, min 1 5 - 3 0 cm; Field 1 'S kG

max 1 2 0 cm; Field 1 2 kG

AVERAGE FIELD at R ext 1 6 . 3

!70 cm
,6lat 1 . 7X10'

_ I ampere turns

CURRENT STABILITY 5jQ_Parts/106; B r T ,a x / (B)_lJ_l_

NUMBER OF SECTORS 4
POLE FACE COIL PAIRS: AVF.

Harmonic correction 3.

Rad grad

; SPIRAL, max.
Q

77

,3er sector

_deg

./sec;

WEIGHT: Fe 7 n P 0

/sec or Circ coils

tons: Coils ^ " .tons

CONDUCTOR. Material and type [
STORED ENERGY, about 10 _MJ
COOLING SYSTEM Deminenl ize- ' water

POWER: Main coils 11O_£ max, kW

max, kW

"58. * %
Trimming coils

YOKE/POLE AREA

SECTOR ANGLE (Sep Sec).

ION ENERGY (Bending limit) E/A = _

deg
_q2/A2 MeV

(Focusing limit) E/A = _ _q /A MeV

ACCELERATION SYSTEM

DEES, number. _angle_

BEAM APERTURE 7 - 1 0 cm; DC BIAS.

TUNED by, coarse V C fine .
RF 1 3 . A to l.<1.. AmHz. stable ±
O r b F l ' ' to 1 4 mHz: GAIN, max _
HARMONICS, RF/Orb F, used

DEE-Gnd, max 5 0 kV. min gap
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ±
RF POWER input, max

RF PROTECT circuit, speed
Type

.deg

kV

. /106

kV/turn

.deg
kW

. Msec

FREQUENCY MODULATION, rate.

MODULATOR, type.,,

6 0 0 /sec

BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 3 D i f f u s i o n

OPERATING PRESSURE.

PUMPDOWN TIME

•3-10

about S
_/iTorr,

hrs

ION SOURCES/INJECTION SYSTEM
f.J.G. type

&Axj ml- injacto
EXTRACTION SYSTEM

Iron-Curi'ent Channel,

Polirlze;!
teoui! ion

CONTROL SYSTEM

typing limit



ENTRY NO. FM-13 (con t . )

CHARACTERISTIC BEAMS

ENERGY

CURRENT

Internal

External

Secondary

Particle

<MA)
50

(*iA)

(part/s)

7x30

Goal
(MeV)

700

Achieved
(MeV)

BEAM PROPERTIES
Measured

Pulse Width RF dea
Phase Exc, max
Extract Eff

Res. AE/E

Emittance

RFdeg
%
%

Conditions

uA of MeV
tiAof
nAof
uAof

MeV
MeV
MeV

JiA of_ .MeV_

OPERATING PROGRAMS, time dist

Basic Nuclear Physics_

Solid State Physics
Bio-Medical Applications_
Isotope Production

Development

PLAN VIEW OF FACILITY. NOTEWORTHY FEATURES, OPERATION SUMMARY. ADDITIONAL REFERENCES

typing limit



ENTRY NO. FM-14

NAME OF MACHINE T.gningT'ad Synchrocyclotron
l T T i P h i T t

g
iNSTITUTION T.AiririgT«nrl TTiifti

LOCATION i L i

y
Phyffi p.fl Tnfitn tute fAcad.Of SC»USSR
i t i t II /\Qf?2 ***188550 USSH

1

y
District

f

5
IN CHARGE N_ TC. A"hT>na1 rnnv

REPORTED by N.K. Abrosimov

HISTORY AND STATUS

DESIGN, date.

ENG. DESIGN, date

CONSTRUCTION, date

FIRST BEAM date (or goal)

MAJOR ALTERATIONS

OPERATION.

TIME DIST.. in house

MODEL tests.

1967

hr/wk; On Target

%. outside

USERS1 SCHEDULING CYCLE

COST. ACCELERATOR

COST. FACILITY, total

FUNDED BY

hr/wk

ACCELERATOR STAFF. OPERATION and DEVELOPMENT

ENGINEERS.

CRAFTS.

TOTAL

SCIENTISTS

TECHNICIANS

ADMIN &CLER

GRAD. STUDENTS involved during year.

OPERATED BY Res staff or _

BUDGET, op & dev

FUNDED BY

_Sp operators

RESEARCH STAFF, not included above

USER GROUPS. in house

STAFF SCIENTISTS, in house

TOTAL RES STAFF, in house

GRAD STUDENTS involved during year .

RES. BUDGET, in house

FUNDED BY

outside .

outside

outside

FACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed

movable

2500

TARGET STATIONS _ _ _ _ _ _ _ _ in ROOMS
STATIONS SERVED AT THE SAME TIME, max _ 2

MAG SPECTROGRAPH. type

ON-LINE COMPUTER, model

FACILITIES for

Isotope production
I rradiation, Sol id State.

Biological

Time-of-Flight Study

On-Line Mass Separation

NOTATIONS

MAGNET

POLE FACE dia
GAP. min " -

max

685 cm; R ext. 316,5

AVE FIELD at R max

CURRENT, STABILITY ± T O O

B max/<B> = _ _

AVF SECTORS SPIRAL, max . . dag
/secPOLE FACE coil pairs. AVF

Harmonic /sec; Rad Grad /sec. or

circular; HEAVY ION, E max = q2/A

WEIGHT. Fe 7 8 0 0 JQQQBkl AT T 7 4 tons
POWER, main coils IOOU

total 1 0 0 0
YOKE/POLE area 1 2 8
TOTAL POWER, installed.

normal load JL

, , pole tips .

kW; cooled by
%; ft sec (Sect Mag)
2

_deg

MW

MW

ION SOURCE, int open wi th coId cathode
ext

ACCELERATION SYSTEM

DEES, number J

BEAM APERTURE
TUNED bUjCoarse

Orb

180

jiggbg_»_I3_2
to

. , width

.cm; DC BIAS 3
, fine

MHz, stable' ±

Mc/s;GAIN_

. deg

kV

ixr
. /10 6

kV/t

cm,

HARMONICS. RF/OF. used _ _
DEE-Gnd. max 1 0 kV, x/field, min

STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to ± deg
RF POWER input, max 2 4 0 ( p e J P U l S e ) kW
RF PROTECT curcuit. speed jis

type.

EXTRACT system Non-linear reaenerat .
systeme

FREQUENCY MODULATION, rate. 50 ./sec
MODULATOR.type T?nT;at;ing c .npas i to r
BEAM PULSE, width m i c r o 30 nsec

macro O«3 msec
SELECTED REFERENCES

1. Proc.of the Intern. Conf. on
High Sner. Ace Yerevan 1969 V.1 ,
P. 317,349.
2. SoVeJour.of _ech.Phys.V.40
P-2593, V.41 p . 1222, V.4-1
p.1769 (1971)



ENTRY NO. FM-14 (con t . )

CHARACTERISTIC BEAMS BEAM PROPERTIES
Measured Conditions

Particle

Goal

(MeV)

Achieved

(MeV)

ENERGY

CURRENT

Internal

External

1000 1000

(part/si (part/s)

Pulse Width

Phase Exc, max
Extract Eff
Res, AE/E
Emittance f

(mm-mrad) [
VACUUM norm

OPERATING PROGRAMS, time dist

Basic Nuclear Physics
Solid State Physics

Secondary

HEAVIEST ion

Bio-Medical Applications.
Isotope Production

OTHER FEATURES and OPERATION SUMMARY

1. The proton beam is extracted by means of a wide aperture

non-linear regenerative systeme. When the extraction systeme

was disigaed,the spectrum of betatron oscillation present in

machine was taken into account*

2. The proton beam may be stretched by means of cee-electrod

systeme with the macro duty cycle 50-80% and efficiency 80-

50 %. Cee -60° azimuth, freq. range 13.4 to 13«2 MHz, 2.5 W

peak,one long wave type resonance systeme with a ferrite mo-

dulation ,D«C. power - 2 kW.

Typing limit


