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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. Rcbert 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, Cyelotrons - 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. Howz»d's most ambitious projects was the
collection and analysis of the accelerator data contained
in the National Academy of Science volume Perspectives in
Pnysiecs, headed by D. Alan Bromley and developed by a large
group of scientists in 1969.

Dr. tioward 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.AM,



TABLE OF CONTENTS

Czclotrons

. e First  Entry
Location Description Beam No.

Australia _

Canbexra, ANU 26 MeV H injector [CNI-22} Shut down 1d
Belgium

Ghent, INW 24 MeV p etc; 4-sec [CGR-MeV] 1972 2

Louvain-la-Neuve,UCL 95 MeV p etc; 4-sec; [CGR-MeV] 1972 3

Liege, UL 22 MeV p etc; 4-sec [CGR-MeV] 1975 4
Brazil

Rio de Janeiro, 24 MeV p etc; 3-sec; [Cv-28] 1974 54

Sao Paulo, IEA 24 MeV p etc; 3-sec; [CV-28] (1979) 6
Canada .

Chalk River Heavy ij; K=500; 4-sec supercond. (1981) 7

Vancouver, TRIUMF 520 MeV H™; 6-sec; Meson Factory 1974 8

Winnipeg, UM 50 MeV H%; 4-sec 1965 9
Czechoslovakia

Prague 41 MeV p etc; 3-sec; U-12C M 1976 10
Chile

Santiago, UC 10 MeV p etc; 3-sec; Davis Conv 1967 114
Finland

Avo, AR 10 MeV p etc; 3-sec [MGC] 1974 12

Jyviskyld, UJ 20 MeV p etc; 4-sec; MC-20 1974 13
France

Caen, GANIL Heavy i, 2xK=400; sep sec 4x51° (1982) 14

Grenoble, ISN 60 MeV p, etc; 4-sec [CGR-MeV] 1968 15

Grenoble, ISN Heavy i; K=240; sep sec 4x48° (1980) 16

Orleans, CNRS 33 MeV p etc; 4-sec [CGR-MeV] 1974 17

Orsay, AEC-Biol 24 MeV p etc; 4-sec [CGR-MeV) 1975 18

Orsay, IPN Heavy i; K=75; 3-sec; ALICE-CEVIL 1965 19

Saclay, CEN 20 MeV JHe**; 3-sec [Philips] Shut down - 1975 209

aListing from previous surveys; no new data sheet.
phisting from The Cyclotron Corporation, no data sheet.
dListing based on literature; no data sheet.

Shut down; no data sheet.



Cyclotrons (continued)

~ Entry

Location Description g;:;t No.

Germany, West .
Berlin, HMIKB Heavy i, etc.; K=128; VICKSI 1977 21
Bonn, UB 30 MeV d etc; 3-sec 1968 22
Braunschweig, PTB 24 MeV p etc; 3-sec [CV-28] 1974 23
Essen, KGE 24 MeV p etc; 3-sec [CV-28] 1975 24
Hamburg, UH 30 MeV p etc; 3-sec; HAIZY 1968 254
Hannover Medical

Hochschule 30 MeV p etc; 3-sec [MC-30] 1975 26¢
Heidelberg, INM 22 MeV p etc; 3-sec [AEG compact] 1972 27
Julich, IFK-KFA 90 MeV d etc; 3-sec; JULIC 1968 28
Julich, IFF-KFA 24 MeV p etc; 3-sec [CV-28) 1975 29
Karlsruhe, KFK 52 MeV d etc; 3-sec’ [AEG] 1962 30
Munich 22 MeV p etc; 3-sec [AEG compact] 1973 31

India
Calcutta, BARC , 60 MeV d etc; 3-sec 1977 32
Chandigahr, Panjab U 5 MeV p; classical 1971 33

Italy
Milan, UM 45 MeV HY; 3-sec 1965 34

Japan .

" Chiba, NIRS 70 MeV p etc; 4-sec; [CGR-MeV] 1973 35
Hyogo, Medi-Physics 26 MeV p etc; 3-sec [CS-30] 1974 36
Osaka, RCNP 75 MeV p etc; 3-sec 1974 37
Sendai, TU 40 MeV p etc; 4-sec; [CGR-MeV] 1977 38
Tokyo, IMS 26 MeV p etc; 3-sec; [CS-30] 1973 39
Tokyo, INS 70 MeV o etc; 3-sec : 1974 40

Netherlands
Amsterdam, VU 30 MeV p etc; 3-sec [Philips] 1965 41
Delft, TUD 12 MeV p; 4-sec (1st AVF) 1957 42
Eindhoven, EUT 30 MeV p etc; 3-sec [Philips] 1963 43
Groningen,’ UG 140 MeV o etc; 3-sec [Philips] 1970 44
Petten, Philips 30 MeV p etc; 3-sec; [Philips] 1964 45

Poland
Warsaw, IEP Heavy i, K = 180; 4 sec - 46¢

South Africa
Pretoria, CSIR 17 MeV d etc; 3-sec 1958 47
Stellenbosch, NAC (200) MeV p etc; sep sec 4x34° (1983) 48
Stellenbosch, NAC (8) MeV p etc; 4-sec; spec. inj. (1984) 49

Saudi Arabia
Riyadh, King Faisal

Research Center 26 MeV p etc.; 3-sec [CS-30] (1979) sob



Cyclotrons (continued

First

Location Description Beam Eﬁgfy
Sweden ,
Stockholm, RIP 30 MeV d etc; classical 1951 . 51
Uppsala, AB Scand. 40 MeV p etc; 4-sec [MC-40] 1976 52
Switzerland
Villigen, SIN 72 MeV p etc; inj; 4-sec 1973 53
Villigen, SIN 72 MeV p; sep sec 4x28°; injector II  (1982) 54
Villigen, SIN 590 MeV p; 8-sec; Meson Factory 1974 55
United Kingdom
Amersham, RCL 27 MeV p etc; 3-sec 1965 56
Birmingham, UB 24 MeV o etc; 3-sec 1961 57
Edinburgh, MRC-WGH 15 MeV d; 3-sec [CS-30] 1976 58
Harwell, AERE 50 MeV p etc; 3-sec 1965 59
United States
Argonne 22 MeV d etc; classical 1952 60
Brookhaven 36 MeV p etc; 3-sec 1968 61
Duke U, TuHL 15 MeV H~ inj; 3-sec [CNI-15] 1968 62
Indiana U, IUCF 200 MeV p etc; sep sec 4x36° 1975 63
Medi-Physics, CA 22 MeV p etc; 3-sec [CS-22] 1970 64
Medi-Physics, NJ 22 MeV p etc; 3-sec [CS-22] 1973 65
Michigan SU 56 MeV p etc; 3-sec 1965 66
Michigan SU Heavy i; K=500; 3-sec supercond. (1979) 67
Mt. Sinai Med. C. 27 MeV p etc; 3-sec [CS-30] 1972 68
NASA-Lewis 46 MeV p; 3-sec 1972 69
Naval Res Lab 50 MeV p etc; 3-sec 1967 70
New Eng Nuc 22 MeV p etc; 3-sec [CS-22] 1970 71
New Eng Nuc 26 MeV p etc; 3-sec [CS-30] 1976 72
New Eng Nuc 26 MeV p etc; 3-sec [CS-30] 1978 73
New Eng Nuc 26 MeV p etc; 3-sec [CS-30] (1980) 74
Oak Ridge, ORNL 67 MeV p etc; 3-sec; ORIC 1962 75
Princeton U 50 MeV p etc; 3-sec 1968 76
Sloan-Kettering 15 MeV p etc; [CS-15] 1967 77a
Texas AGM 50 MeV p etc; 3-sec; TAMVEC 1967 78
UC-Berkeley 60 MeV p etc; 3-sec 1961 79
UC-Davis 65 MeV p etc; 3-sec’ 1966 80
UC-Livermore 15 MeV H™ inj; 3-sec [CNI-15] 1969 81
UCLA-Med 22 MeV p etc; 3-sec [CS-22] 1971 82
U Chicago, Med 15 MeV p etc; 3-sec [CS-15] 1969 83a
U Colorado 28 MeV p etc; 4-sec 1962 84
U Maryland 100 MeV p etc; 4-sec 1970 85
U Michigan 30 MeV p etc; 3-sec Shut down 1977 864
U Washington 21 MeV d etc; classical 1951 87
Washington U 30 MeV a etc; 3-sec 1965 88
Washington U 15 MeV p etc; 3-sec [CS-15] 1978 89



Cyclotrons (continued)

. s ws First Entry
Location Desctlptlon Beam No.
USSR
" Alma Ata 30 MeV d etc; 3-sec 1971 90%
Dubna, LNP-JINR e-model 400 keV; 8-sec 1967 91
Dubna, LNR-JINR " Heavy i; U-200 1968 922
Dubna, LNR-JINR * Heavy i; U-300 1960 93d *
Moscow, Kurchatov I 30 MeV d etc; 3-sec - 94c
Kiev, INR 100 MeV p etc; 3-sec 1976 95
Frequency Modulated Cyclotrons
Argentina
Buenos Aires 28 MeV d; standard FM 1954 FM-1
Canada
Montreal, McGill 100 MeV p; standard FM 1949 FM-2
CERN
Geneva 600 MeV p etc.; modified 1973/1974 1957 ‘FM-3
France
Lyon, UCB 28 MeV d; standard FM 1963 FM-4
Orsay, IPN 200 MeV p etc; modified 1975/1977 1958(77) FM-5
Germany
Goettingen, UG 28 MeV d; standard FM 1962 FM-6
Sweden
Uppsala, GWI 200 MeV p; major modifications 1977 1951 FM-7
United Kingdom
Harwell, AERE 160 p etc; new RF 1969 1943 FM-8
usA |
Columbia U** 570 MeV p; 3-sec. FM Conv 1970/1975 1950(75) FM=-9**
Harvard U 160 MeV. p; standard FM 1949 FM-10
NASA-SREL#** 300/600 MeV p; -std FM; mods. 1972 1965 FM-11%*
UC-Berkeley 740 MeV p etc; std FM; mods. 1955/1957 1946/57 FM-12
USSR |
Dubna, JINR 700 MeV p; 4-sec FM Conv 1979/1980 1949/ (80) FM-13
Gatchina, PTI 1000 MeV p; standard FM 1967 FM-14¢

*Being‘converted to U-400, K = 625; operation expected 1979,

**Shut down 1978.
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ENTRY NO. 2
naME OF MacHiNE Ghent University isochronous cyclotron

pate 15.1.1979

INsTITUTION Institute for Nuclear Sciences, Rijksuniversiteit Gent

Proeftuinstraat 86, B-9000 Gent, Belgium

ADDRESS
INCHARGE J Hoste ; C. Vandecasteele
HISTORY AND STATUS
DESIGN, date 1974  MODEL tests
ENG. DESIGN, date 1975
CONSTRUCTION,date __ 1976-77

' FIRST BEAM date (orgoall_17 June 1977

MAJOR ALTERATIONS

OPERATION, 40 hr/wk; On Target 30 hriwk
TIME DIST., in house %, outside %
USERS’ SCHEDULING CYCLE weeks

COST, ACCELERATOR
COST, FACILITY, total

FUNDEDBY _ NFWO®?) and University

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS___1
TECHNICIANS _ 2 CRAFTS 1

GRAD STUDENTS involved during year

OPERATEDBY, Res staff or____ Ogerators
BUDGET, op & dev
FuNDED BY TIKWP?) and Unive rsity

RESEARCH STAFF, notincluded above

USERS, in house 10 outside

GRAD STUDENTS involved during year 2

RES. BUDGET, in house

FUNDED BY IIKW

FACILITIES FOR RESF.ARCH

SHIELDED AREA, fixed 85 m?
movable m2

TARGET STATIONS 3 in 3 rooms

STATIONS served at same time, max k|

MAG SPECTROGRAPH, type
COMPUTER, madel

OTHER FACILITIES Hot chemistry laborat. ,

o . , ,
T easuring room with 2 Ge(Li)detect. 4

PIXE set-up
REFERENCES/NDTES

a) Nationaal Fonds voor Wetenschappe-

lijk Onderzoek
b) Interuniversitair Instituut voor
Kernwetenschappen
c) max = 150 000 ampere turns
d) without gas supply : 1 p Torr

N-90 vy -spectrometer, pneumatic
transfer system for activation analvsis,

H

REPORTEDby C. Vandelasteele
MAGNET
POLE FACE diamater_120 _crl; R extraction - 52, 5 cm
; 1 kG
GAP,min_8.6 _com; F!eld 7.5 |5E x 106
max__14 em; Field |1 L,._O_.

- [
AVERAGE FIELD at Rext__14. 8 kg )*"Peretums )
CURRENT STABILITY_40 __parts/10%; Bmgx/®y_1. 18

NUMBER OF SECTORS __ 4 l_ ;SPIRAL, max_34  deg
POLE FACE COIL PAIRS: AVF? Isec;
Harmonic correction____ 4 ¢ (‘ 0il
Rad grad___________:lsec orCirccoits__ 7
WEIGHT: Fe 28 itons; Coils tons
CONDUCTOR, Material and typt Cu
STORED ENERGY. MJ
COOLING SYSTEM demug_q;alls ed water
POWER: Main coils :’ 65 max, kW
Trimming coils 1 40 max, kW
YOKE/POLE AREA ;’ %
SECTOR ANGLE (Sep Sec), deg

ION ENERGY (Bending I|mlt);\.-lA _29___:;2/;\ MeV

(Focusing limit, E/A = q/A MeV
ACCELERATION SYSTEM i
;
DEES, number 2 "_angle 50 deg
BEAM APERTURE 2 5 cm; DC BIAS kV
TUNED hy, coarse__ Pisto fine__panel
RF_20 1o 41_;m|-|z, stable:__1 10°

obF5. 1 1020.2 mHz; GAIN,max __100 _ kViturn
HARMONICS, RF/Orb F'used_2 = 3 - 4

DEE-Gnd, max__30 . 2

kV, min gap em

STABILITY, (pk-pk noised/(pk RF volt)___ 5 10~%
RF PHASE stableto =/ 0, 2 deg
RF POWER input, maic 30 kW
RF FROTECT clrcun;, speed usec

Type
FREQUENCY MOMULATION rate Isec

MODULATOR, type

BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Sizz_Balzers BP 800 011

BE 7310 DIF 32 D_lO__(LLés_—__
OPERATIN( PRESSURE uTord)
PUMPDOWN TIME 2 .8 hrs

ION SOUACES/INJECTION SYSTEM
Livingston-Jones ; axial

EXTRACTION SYSTEM

E’; s .
COITROL SYSTEM

4 conventional

max
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ENTRY NO. 2 (cont.)

CHARACTERIST'C BEAMS , BEAM PROPERTlES
o Goal Achieved ’ *Measured Conditions
Particle {MeVv) {MeV) Pulse Width RF deg uA of MeV
Phase Exc, max RF-deg uA of MeV
ENERGY D —6-21  2.5-24 ~
3-43.5 3-14.5 Extract Eff 60-70 % 25 _uAof _7__MeV d
3]—1’9 6-31 6-32 ‘Res, AE/E % HA of MeV
. Q 10-27 10-29 Emittance© '
CURRENT {uA) ' {uAl} ’ ] axial
Intarnal (mm-mrad){ radial } A of MeV.
OPERATING PROGRAMS, time dist
External p 50 100 Basic Nuelear Physics %
d 70 400 - Solid State Physics %
3He 30 A0 Bio-Medical Applications % -
a 50 60 lsotopa Production 25 %
(part/s) (parts) Development %
Secondary Activation analysis 50 %
PIXE 25 %

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
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ENTRY NO. 3

NAME OF MACHINE __ CYCLONE DATE_JaN 79
INSTITUTION _ Université Catholigue de_ Louvain

ADDRESS Chemin du Cyclotron, 2 — B - 1348 ILOUVATN=-LA=NEUVE, Belgium
INCHARGE Y. JONGE‘N, C. EIBARQ:, REPORTED by C. PIRART

G. RYCKEWAERT
HISTORY AND STATUS

DESIGN, date 1969 MODELtests __ 1949
ENG. DESIGN, date 1968-1969
CONSTRUCTION, date 1969~1971

FIRST BEAM date {or goal) 1972
MAJOR ALTERATIONS -

OPERATION, 168 hr/wk; On Target 140 hr/wk

TIME DIST., in house %, outside %
USERS’ SCHEDULING CYCLE 8 weeks
COST, ACCELERATOR 3 106 %

COST, FACILITY, totat 6.5 106 $

FUNDED BY University of Louvain, State

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS -
TECHNICIANS 9 CRAFTS 3

ENGINEERS 3

GRAD STUDENTS involved during year -

OPERATEDBY_ . Resstaffor____4  Operators
BUDGET.op &dev _ 900.000 $ with salaries
FUNDED BY r.r.s.n,, uU.Cc.L.

RESEARCH STAFF, not included above

USERS, in house 38 outside _ 45

GRAD STUDENTS involved during year 10

RES. BUDGET, in house 45

FUNDEDBY T.7.S.N U.C. 1L ries

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 390 m?
movable 1300 m2

TARGET STATIONS 14 in 8 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type -

COMPUTER, model PDP 8-9-11/20--11/34
OTHER FACILITIES remote target handling =
, _ ;  radi
therapy-biology) - neutron beam (po=-
larized— larized) neLi "
Separators (ELISOL)}—External FCRFon—

REFERENCES/NOTES Source (Atomic beam) (1979)

MAGNET

POLE FACE diameter 215, 6 cm: R extraction 9.3 c¢m
GAP, min 16.6__cm; Field 21 kG
max___40Q.5 cm;Field _171_5 kG
AVERAGE FIELD at R ext 16 kG
CURRENT STABILITY_+_20 parts/10%; Brax/B_1_ 25
NUMBER OF SECTORS ___ 4 ;SPIRAL, max__53 deg
POLE FACE COIL PAIRS: AVF -
Harmonic correction 2.x 4 pPairs
Radgrad______~ ~ /secorCirccoils__ 12
WEIGHT: Fe___ 200  tons;Coils_ & ___tons

CONDUCTO:R, Material and type iy (20x20 &4 13 mm)
STORED ENERGY.

COOLING SYSTEM_dE.S.LQ.L’Ll.ZEd__nE.teL_____—

at_.4 X 1()6
ampere turns

Isec;

POWER: Main coils 300 max, kW
Trimming coils 100 max, kW
YOKE/POLE AREA 115 %
SECTOR ANGLE (Sep Sec) dag

ION ENERGY (Bending limit) £/A = 110 __q%/a2mev
{Focusing limit} E/A = 93 a/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle 86 deg
BEAM APERTURE_ 38 c¢m; DC BIAS o kV
TUNED by, coarse_ Mp fine__Mp auto

RF_10 6 to__ 23 mHz, stable ¢ 0.1 no®

ObF 3 4 to__23_ mHz; GAIN, max 200 kV/turn
HARMONICS, RF/Orb F,used__ [ =2~3

DEE-Gnd, max__ 50  kV, mingap 0.4 cm
STABILITY, (pk-pk noise)/{pk RF volt) 10-4
RF PHASE stable to ¢ 0.1 deg
RF POWER input, max 240 kW
RF PROTECT circuit, speed 4 usec
Type _crowbar
FREQUENCY MODULATION, rate = Isec
MOQULATOR, type -
BEAM PULSE, width -
VACUUM SYSTEM

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

150K

OPERATING PRESSURE 2 uTorr,
PUMPDOWN TIME 4 hrs

ION SOURCES/INJECTION SYSTEM
Livi sl ;

EXTRACTIOM SYSTEM

LC electrostatic + Heak Magn.Chab—t
CONTROL SYSTEM  positive grad corr.
Manual




ENTRY NO. 3 (cont.)
CHARACTERISTIC BEAMS

BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV} (MeV) Pulse Width  1Q0/30 RFdeg_20 wuAof 33 MeV _d
ENERGY D 80 95 Phase Exc, max AT deg uA of MeV '
[ ‘ Extract Eff g5 % _gg_uA of _59___Mev ——
Heavy Tons _ _____ 110 22 /A Res, AE/E .3 % — 1 wAof 4o MeV g
Emittance
CURRENT (uA) (uA) 30 _ axial .
Internal el 100 > 2000 (mm-mrad){ _ZO_radiai} O  uAof_50 Mev__d
Q 20 > 200 '
OPERATING PROGRAMS, time dist
External p 40 Mev 20 50 Basic Nuclear Physics 51 %
d 50 MeV 20 66 Solid State Physics - %
o 60 MeV 20 45 Bio-Medical Applications 20 %
ar8+ (Pig) 100 enA Isotope Production 1N 9%
{part/s) (,'\artgs:} Do sioprment . 7.5 %
Secondary n 10 9
from d+Be %
50 Mev

PLAN VIEW OF ?ACII.ITV. NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

An éxternal Electron Cyclotron Resonance (ECR) Ion Source is under construc-
tion : it will provide heavy ions beams up to S%kr

to 160 and ions like 40al4+ could be accelerated.

Salle decom{  Salle %, _.a
yel , _—
d’exploitalion
b %

Salte d'exphritation Sulla decomm

; fully stripped ions up
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ENTRY NO. 4

NAME OF MACHINE AVFE chlotron - CGR- MeV 520

DATE_ 20,7.78

INSTITUTION nmggzs;j; de Liége - B3t B30 - Sart Tilman

ADDRESS 4000 LIEGE - Belgique

INCHARGE L, WINAND - D. LAMOTTE _REPORTED by D. LAMOTTE
HISTORY AND STATUS MAGNET
DESIGN, date _1972  MODEL tests 1973 POLE FACE diameter_ 120 _cm; R extraction 52.5  ¢m
ENG. DESIGN, date 1973 GAP,min__B,6 _ cm:Field__17.0 «G 6
CONSTRUCTION, date 1973-1975 max_ 1.0 cm; Field 10,6 kG at.136x10
FIRST BEAM date {or goal)_ 21 ,3,1975 AVERAGE FIELD at R ext _ 14,0 kg |2mPeretumne
MAJOR ALTERATIONS CURRENT STABILITY_4+_20 parts/10%; Brnax/(8__1.20
_ NUMBER OF SECTORS___4 __;SPIRAL, max_ 34 deg
OPERATION, _ 40 hr/wk; On Target 30 hr/lwk  POLE FACE COIL PAIRS: AVF Isec;
TIME RIST., in house %, outside________ % Farmonic correction 4 coils
USERS' SCHEDULING CYCLE weeks Rad grad /sec ar Circ coils 7
CQST, ACCELERATOR WEIGHT: Fe__ 29 1ons; Coils tons
COSY, FACILITY, total CONDUCTOR, Material and type Cu
FUNDED BY _ Government and University STORED ENERGY MJ
COOLING SYSTEM_ demineralized water
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils &80 max, kW
SCIENTISTS 1 ENGINEERS 1 Trimming coils 10 max, kW
—— YOKE/POLE AREA 4B %
TECHNICIANS 9 . CRAFTS 1
GRAD STUDENTS involved.during year 2 SECTOR ANGLE (Sep Sec) 2,.2 deg
{ON ENERGY (Bending limit) E/A =__26.7 q“/A° MeVv
OPERATED BY Res staffar Qperators {Focusing limit) E/A = a/A Mev
BUDGET, op & dev S
FUNDEDBY ____ [niversiiy ACCELERATION SYSTEM
RESEARCH STAFF, not included above DEES, number___2 angle 20 deg
BEAM APERTURE__ 2.5 cm; DC BIAS kv
USERS. in house 10 outside 10 TUNED by, coarse i fine

GRAD STUDENTS invalved during year 3
RES. BUDGET, in house

FUNDED 8Y __IISN~FNRS-FRSM-UNIVERSITY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 680 m?

movable - m2
TARGET STATIONS 8 in 5 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type
COMPUTER, model NORD 10S

OTHER FACILITIES _ hot chemistry, biologi-
nal_and_medlcal_la.bona.tom.es,___
workshops, animal house.

REFERENCES/NOTES

—panel

RF_19.5 to_ 40,5 mHzstablex_____ 1 ____/10°
OrbF§,9 10 20,2 mHz; GAIN,max _100 _ kV/turn
HARMONICS, RF/Orb F, used 2-3-4
DEE-Gnd, max__ 35 kV, mingap__.25
STABILITY, (pk-pk noise)/(pk RF volt)___ 00?2
RF PHASE stable to + 21
RF POWER input, max 25
RF PROTECT circuit, speed

Type
FREQUENCY MODULATION, rate

MODULATOR, type

BEAM PULSE, width

VACUUM SYSTEM

cm

deg
kW
Hsec

Isec

PUMPS, No., Type, Size_diffusion Balzers 32001
Isec, DA 60 m3/h

OPERATING PRESSURE 1

PUMPDOWN TIME 2.5

uTorr,

hrs

1ON SOURCES/INJECTION SYSTEM
Livingston-Jones; axial

EXTRACTION SYSTEM

CONTROL SYSTEM

—in progress

corrector




ENTRY NO. 4 (cont.)

CHARACTERISTIC BEAMS

Goal Achieved
Particle {(Mev) {MeV)
ENERGY _p —56=20 3=22_
4 _3-11.5 _3_.1.3.1.5
SHe =20  B=30
CURRENT (A) - (uA)
Internal P 300
4 —200
External P 70 100
d 70 100
Yy  _ 50 _s0
{part/s) (part/s)
Secondary

. BEAM PROPERTIES

Measured Conditions

Pulse Width RF deg uA of MeV
Phase Exc, max RF deg uA of MeV
Extract Eff 60=70 % _30 wAof _10 Mev g
Res, AE/E % #A of MaV )
Emittance’

(mm-mrad){ axl?l } uA of MeV,

—__radiat. .

OPERATING PROGRAMS, time dist

Basic Nuclear. Physics

Solid State Physics

Bio-Medica! Abplications

Isotope Production

Development

R *®

® R R

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

applied
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ENTRY NO. 5

NAME OF MACHINE

Ciclotron de Energia Variavel

insTiTuTion _INstituto de Engenharia Nuclear

Lacation_C.Universitaria - 1. do Fundao DATE_2+3:75
BRASIL . . .
IN CHARGE RepORTED by __ATthur Gerbasi da Silva
HISTORY AND STATUS MAGNET
DESIGN, date MODEL tests POLE FACE dia__ 90 em; Rext 42 cm

ENG. DESIGN, date_Cyclotron Corp. CV-28
CONSTRUCTION. date__' 71 = ‘74~

FIRST BEAM date (or goal} Dec. ' 74

MAJOR ALTERATIONs ___None .~
OPERATION, hr/wk; On Target

TIME DIST ., in house %, outside %
USERS’ SCHEDULING CYCLE weeks
cosT, acceLeraTor _US$ 500,000
COST, FACILITY, 1otal__USS 1 200,000
FUNDED 8Y - Brazil

hr/wk

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS ___ 2

TECHNICIANS 3 CRAFTS

ADMIN & CLER __ 1 TOTAL 7

GRAD. STUDENTS involved during year

QPERATED 8Y Re§ staff or Sp operators

BUDGET. op & dev .

FUNDED BY - Brazil

RESEARCH STAFF, not included abnve

USER GROUPS,  inhouse __2 __ outside

STAFF SCIENTISTS, in house outside

TOTAL RES STAFF, in house outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY CNEN - Brazil

#ACILITIES FOR RESEARCH PROGRAMS

SHIELDED AREA, fixed 50 m?
movabie 25 m2

TARGET STATIONS 1 i 1 ROOMS

STATIONS SERVED AT THE SAME TIME, max __ 1
MAG SPECTROGRAPH, type

" RF PROTECT curcuit, speed 5

ON-LINE COMPUTER, model
FACILITIES for:
isotope production
Irradiation, Solid State
Biological
Time-of-Flight Study

in preparation

On-Line Mass Separation

NOTATIONS

GAP, min cm; Field _ 21 kG
max — . cm; Field 14.5 kG }at x 108
AVE FIELD at R max 18.5 _ «Gf A-turms
CURRENT, sTABILITY + 10 parts/108
B max/<B: =
AVFSECTORS___ 9 SPIRAL, max SO0 deg
POLE FACE coil pairs, AVF Isec
Harmonic /sec; Rad Grad _ Isec, or
circular; HEAVY ION, 2 max = _ 28 q2/a
WEIGHT, Fe 23 ton ,Cu, or Al tons
POWER, main coils 60 , pote tips
total kW; cooled by __ Water
YOKE/POLE area %; 8 sec {Sect Mag) deg
TOTAL POWER, installed 0.9 MW
normat load Mmw
1on souRce, im ____PIG
ext
ACCELERATION SYSTEM
DEES, number 2 , width 90 deg
BEAM APERATURE ___ 2 _cm;DCBIAS ___ 2.5 v
TUNED by, coarse , fine V.C.
RF__6.0 0 _25.5 MHz stable't 40 /108
Orb F to Mc/s; GAINCr - 3 100 vt
HARMONICS, RF/QF, used __
DEE-Gnd, max kV. x/field, min cm,

STABILITY, (pk-pk nolse)l(pk RF volt)
RF PHASE stable to & ‘ deg
RF POWER input, max 75 kW

HS
type __Series Mod. Tube

EXTRACT System _Cl€Ctrostatic, mag.
channel

FREQUENCY MODULATION, raie
MODULATOR, type )
BEAM PULSE, width

/sec

nsec

SELECTED REFERENCES

FM only



ENTRY NO.5 (cont.)

CHARACTERISTIC BEAMS ) BEAM PROPERTIES
Measured Conditions
Goal Achieved
Particle (MeV) (MeV} Pulse Width RF deg uA of MeV
Phase Exc, max RF deg uA of MeV
ENERGY P 24 24 ExtractEff 82 % 6.6 yaot 19 wmev_P__
d 14 ___2_8_1 ! Res, AE/E % . uA of MeV :
o 28 —— Emittance axial
CURRENT A) lua) (mm'mrad){ _ radial} uA of Mev
internal D e VACUUM norm _ 90 _ torr; PUMPDOWN time 1 hr
d 145
& ———'87 OPERATI P i
Exteraal ) 70 8.4 RATING ROQHAMS, time dist
g 1(5)(5) ‘—'——lg[s) Basic Nuclear Physics/Chemistry some %
— Solid State Physics %
tpart/s) tpart/s) Bio-Medical Abplications %
Isotope Production some %
Secondary Materials Science %
Test 100 o

HEAVIEST ion

OTHER FEATURES and OPERATION SUMMARY

Typing limit
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ENTRY NO. 6

NAME OF MACHINE _JEA Isochronons, Varisble Energy Cyclotron  DATE 1/5/79

iNsTITUTION __Instituto de Energia Atomica

ooress __C,.P, ~ 11,049 - Pinheiros CEP-05508 - SAD PAULO - BRASTL

INCHARGE_ Prof. Dr. R.R. Pieroni REPORTEDby_ Dr. G. Lucki

HISTORY AND STATUS MAGNET

DESIGN,ﬂatebefOl'e 70100EL rests JUlY 1977 POLE FACE diameter 96 cm; R extraction 42 cm

ENG. DESIGN, date 1971 GAP, min_5,6 cm; Field 21 kG 6

at X 10

CONSTRUCTION, date 1976 = 1977 max cm; Field KG (o ere rurns

FIRST BEAM date (or goal)_Sept, 1979 (goal) AVERAGE FIELD atR exxj_a,s_____ kG

MAJOR ALTERATIONS ___ nane CURRENT STABILITY__10 _ parts/108; B,,../B)
NUMBER OF SECTORS ___3  :SPIRAL,max_50  deg

OPERATION,40(*)  hriwk; On Target 20=30(*)nr/wk  POLE FACE COIL PAIRS: AVF Isec:

TIMEDIST..inkouse__100 %, outside_______ % Harmonic correction ____3

USERS' SCHEDULING CYCLE 12 weeks Radgrad__1200 __ _ /secorCirccoils____

COST, ACCELERATOR & 1.1 x 106 WEIGHT: Fe__23 _  tons:Coits_1.14 ___ tons

COST, FACILITY, total __$ 2,0 x 10

FuNDeo 8y Sao Paulo State Government
Brasil

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 2
TECHNICIANS _ 4 CRAFTS -

GRAD STUDENTS involved during year
OPERATED 8y Res staff or Z Operators
BUDGET, op & dev

FUNDEDBY Sag Paulo State Government

Brasil
RESEARCH STAFF, not included above
USERS, in house 8 outside -
GRAD STUDENTS involved during year 2 -4
RES. BUDGET, in house
FUNDED BY Sao Paulo State Government
Brasil
FACILITIES FOR RESEARCH
SHIELDED AREA, fixed 84 m?
movahle 158 mz
TARGET STATIONS 3 in 3 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type
COMPUTER, madel

OTHER FACILITIES _1 Sample holder for
radioisotope production -
In project stage: 1 irradiation
device for Radiation Damage Studies
in Metals and Allgys,

HEFEHENCESINDTE._S
(=) - programmed operation time

CONDUCTOR, Material and type__Cl1

STORED ENERGY My

cooLING SYSTEM_Demineralized Water

POWER: Main coils_Q0 max, kW
Trimming coils max, kW

YOKE/POLE AREA %

SECTOR ANGLE {Sep Sec) deg
10N ENERGY (Bending limit} E/A = a%/a2 Mev
{Focusing limit} E/A = q/A MeV
ACCELERATION SYSTEM
DEES, number___ 2 angle 180 deg
BEAM APERTURE__ 2 cm; DCBIAS 2,5 kv
TUNED by, coarse  MSP fire_ VC

RF 6.0 1025.5 mHz, stable + 40 110°
Orb F to mHz; GAIN, max ____ ][m kV/turn
HARMONICS, RF/Orb F, used '

DEE-Gnd, max kV, min gap cm

STABILITY, {pk-pk noisel/{pk RF volit)

RF PHASE stable to + deg

RF POWER input, max 75 kW

RF PROTECT circuit, speed 5 usec
Tyee_Series Mod. Tube

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

VACUUM SYSTEM

PUMPS, No., Type, Size __2 Diff. Pumps

OPERATING PRESSURE 50 uTarr,

PUMPDOWN TIME 1

ION SOURCES/INJECTION SYSTEM
Electrostatic Injector

hrs

EXTRACTION SYSTEM

Electrostatic Deflector + electrostatic channel

CONTROL SYSTEM




ENTRY NO. 6 (con%.)

CHARACTERISTIC BEAMS ’ BEAM PROPERTIES
Goal Achieved Measuresd - Conditions
Particle {MeV} {MeV) Puise Width RF deg uA of MeV
ENERGY protons 24 Phase Exc, max RF deg uA of MeV
deutems 14 - Extract Eff % uA of MeV
He,++ 36 T Res, AE/E % uA of MeV
J .
He ++ 28 Emittance
CURRENT (nAl) (uA) axial | )
Internal (mm-mrad){ radial } uA of MeV

OPERATING PROGRAMS, time dist

External protans 60 Basic Nuclear Physics 10
deuterons 100 Solid State Physics -
He ,++ 50 Bio-Medical Applications —
He>++ 40 Isotope Production 40
4 parv/s) tpart/s) Development 10 .
Secondary Materials Science 40

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

Scale 1:200
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ENTRY NO. 7
NAME OF MACHINE

Chalk River Superconducting Cyclotron

paTE 1978 Aug 15

insTiTUTION ___Atomic Energy of Canada Limited

ADDRESS CHALK RIVER, Ountario

wcHaRGe  J.H. Ormrod REPORTEDby _ J.H. Ormrod
HISTORY AND STATUS MAGNET
DESIGN,date 1973 MODEL tests 1974-78 POLE FACE diameter 1386 cm: R extraction 63 cm
ENG. DESIGN, date 1974-77 GAP, min cm; Field KG). 5 105
CONSTRUCTION, date __ 1978 (Magnet & RF structure)max__64 em; Field 43 g V' ——

FIRST BEAM date (or goal) __ 1981

MAJOR ALTERATIONS

OPERATION, hr/wk; On Target hr/wk
TIME DIST., in house %, outside_________ %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR $2.4 M
COST, FACILITY, total

FUNDED BY

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS and ENGINEERS Vi
TECHNICIANS 5 CRAFTS

GRAD STUDENTS involved during year
OPERATEDBY. . Res staff or.
BUDGET, op & dev

FUNDED BY

Operatars

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS involved during vear

S
AVERAGE FIELD atR ext 50 _ kg J*mPere

CURRENT STABILITY__10 _parts/10%; /@ 1221, 7
NUMBER OF SECTORS __ 4 ;SPIRAL, max__30 deg

POLE FACE COIL PAIRS: AVF Isec;
Harmonic correction
Rad grad /sec or Circ coils
WEIGHT: Fe 170 tons; Coils 10 tons
CONDUCTOR, Material andtype___ Nb Tdi
STORED ENERGY 25 MJ
COOLING SYSTEM Liquid helium
POWER: Main cails max, kW
Trimming coils max, kW

YOKE/POLE AREA %

SECTOR ANGLE (Sep Sec) deg
1ON ENERGY (Bending limit) E/A = 520 _q%aZMev
(Focusing fimit) E/A = 100 q/AMev
ACCELERATION SYSTEM
DEES, number___ 4 angle 40 deg
BEAM APERTURE__ 3.2 cm; DCBIAS kv
TUNED by, coarse fine
RF__31 10 62 mHz, stable +___1 1ot

RES. BUDGET, in house
FUNDED 8Y

FACILITIES FOR RESEARCH

[}

SHIELDED AREA, fixed m
movable 2

TARGET STATIONS in

STATIONS served at same time, max

MAG SPECTROGRAPH, type

COMPUTER, moadel

OTHER FACILITIES

rooms

REFERENCES/NOTES

J.H., Ormrod et al (these Proceedings)

typing limit

..........................................

ObF 5.9 023.4 mHz; GAIN,max _ 800 Q kv/turn
HARMONICS, RF/Orb F, used 2, 4, 6

DEE-Gnd, max__100 __ kV, min gap 3 cm
STABILITY, (pk-pk noise)/(pk RF voitl__ 1¢ 10"
RF PHASE stable to + deg
RF POWER input, max 100 kW
RF PROTECT circuit, speed usec
Type _
FREQUENCY MQDU LATION, rate /sec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 2 cryo panels
OPERATING PRESSURE 0.5 uTorr,

PUMPDOWN TIME

10N SOURCES/INJECTION SYSTEM
13 mV Tandem Van de Graaff

hrs

EXTRACTION SYSTEM
Orbit perturbation, electrostatic

conTROL sysTemdeflector, magnetic channel




ENTRY NO. 7 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeV) Pulse Width RF deg uA of MeV
ENERGY cl? . 600 Phase Exc, max RF deg uA of MeV
U2 I8 2380 Extract Eff % uA of MeV
Res, AE/E % RA of MeV
- Emittance
CURRENT (A) (A) . axial
tnternal (mm-mrad){ radial A of MeV.
OPERATING PROGRAMS, time dist
T )
External c 2200 Basic Nuclear Physics %
—2 88
U 004 Solid State Physics %
Bio-Medical Applications %
Isotope Production %
(part/s) (part/sj Development o
Secondary %
%

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

typing limit
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ENTRY NO. 8

NAME OF MACHINE TRIUMF

oaTe 8/28/78

INSTITUTION Universities of Alberta, British Columbia, Victoria, and Simon

ADDRESS UBC, Vancouver, B.C., Canada V6T 1W5 Fraser University
INCHARGE __J.T. Sample REPORTED by M.K. Craddock, G. Dutto
HISTORY AND STATUS MAGNET
DESIGN, date July 1966MODEL tests_Dec. 1966 POLE FACE diameter] 717 . 0cm; R extraction__ /80 cm
ENG, DESIGN, date October 1968 GAP,min__52.8 cm;Field_5.8 kG 20,72 x 18

CONSTRUCTION, date January 1970
FIRST BEAM date {or goal} _December 1974
MAJOR ALTERATIONS

OPERATION, 144  hr/wk;OnTarget 100 hriwk
TIME D!ST., in house %, outside %
USERS' SCHEDULING CYCLE nvi2 weeks
COST, ACCELERATOR _ Can$12,000,000
COST, FACILITY, totai  Can$36,000,000

FunpeDBY Atomic Energy Control Board

and TRIUMF universities
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 13 ENG!NEERS 15
TECHNICIANS 70 CRAFTS 50

GRAD STUDENTS involved during year 0
OPERATEDBY Res staff or___ X Operators
BUDGET, op & dev Can$8,700,000

FUNDED BY __ Nat ional Research Council
RESEARCH STAFF, not includod above

USERS, in hause 70% outside 60

GRAD STUDENTS involved during year 25%*

RES. BUDGET, inhouse __Can$1,800,000

runpepBy National Research Council

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2350 m2

movable (incl shielding within area) m?
TARGET STATIONS 10 in 2 racms
STATIONS served at same time, max 9

MAG SPECTROGRAPH, type_ MRS spectrometer

COMPUTER, madel

OTHER FACILITIES
Polarized fast neutron beam
Thermal neutron source
Biomedical irradiation

REFERENCES/NOTES

*includes users from the four founding
universities

max cm; Field _2,0 kG
AVERAGE FIELDatRext_____b.6 kg ™" ™™
CURRENT STABILITY 25 _ parts/10%; Brax/®_1. 25
NUMBER OF SECTORS 6 ; SPIRAL, max 20 deg
POLE FACE COIL PAIRS: AVF
Harmonic correction
Rad grad

Isec;

13/sec
/sec or Circ coils 55

WEIGHT: Fe____B000 tons; Coils 170 tons
CONDUCTOR, Material and type Al
STORED ENERGY Md
COOLING SYSTEM water
POWER: Main caits__1270 normal, 3160  max, kw
Trimming coils 63 max, N
YOKE/POLE AREA 18 %
SECTOR ANGLE (Sep Sec) - deg
ION ENERGY (Bending limit) E/A = a2/A2 Mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 180 deg
BEAM APERTURE__ 8  cm; DC BIAS 0 kV

TUNED by, coarse_panels fine__panels
RF 123,055 mHz, stable + 1 1no®
Orb F to B . ﬁ ] mHz; GAIN, max 359 kV/turn

HARMONICS, RF/Orb F, used fifth

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

STABILITY, {pk-pk noise)/{pk RF volt) 1/10%

RF PHASE stable ta + 0.5  _deg

RF POWER input, max 1650 kW

RF PROTECT circuit, speed 20 usec
Type i In_emergency, crowbar

FREQUENCY MODULATION, rate - /sec

MODULATQOR, type -
BEAM PULSE, width -

VACUUM SYSTEM
PUMPS, Na., Type, Size

__2 He-cooled 20 K cryopanels,1.2 m?
OPERATING PRESSURE 0.06
PUMPDOWN TIME 24

ION SOURCES/INJECTION SYSTEM
i " H

Arc (H~

t H 1] H -
EXTRACTION SYSTEM
Electron stripping in Al or C foil

CONTROL SYSTEM
3 minicomputers with CAMAC




ENTRY NO. 8 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
: Goal Achieved Measured Conditions
Particle  _ (MeV) (MeV) PutseWidth 45 RFdeg 100 ,Aof 500 Mev _p _
ENERGY p ! 165-590 180-520 Phase Exc, max 20 RF deg_100 uA of 500 Mev
- p . 65- 100 Extract Eff 99 .95% 100 uA of 500 mev
' Res, AE/E 0.3 = 100 ua of 500 mev
— Emittance
CURRENT : {uA) (uA) 31 axial
Interral _H™ 100 (ioonev) 120 tmmeead){ 3 radm} 100 uA of_500 Mev
£ 150 (450MeV) OPERATING PROGRAMS, tima dist
External p .:’_—_ 100 (500+ay, 120 Basic Nuclear Physics____ Simul t?neous 90
i+ boy i450MeV) Solid State Physics ) at various %
o Bio-Medical Applications ( target %
' MeV Isotope Production J stations %
=ty {part/s) Development 10
Secondary ‘rr":__ 20-120 >108 %
_w . 20-75_ 107 %
polarized n° 75% @ 200  ~6x107
Loz @ 500

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

Service Bridge

BLIB(m Meson Hall

Cyclotron Vault

MI3 ()
Milm

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).

Proton l

Arsa )

MRS
Speactromster

4 i
Service Annex ! M8m Bio- | Neufron
: medical | Facility

OO—

REFERENCES

J.J. Burgerjon, 0.K. Fredriksson, A.J. Otter, W.A. Grundman, B.C. Stonehill,
Const;uction details of the TRIUMF H™ cyclotron, IEEE Trans. NS-20(3), 243
(1973).

J.B. Warren, TRIUMF, March 1971, IEEE Trans. N5-18(3), 272 (1971).

J.R. Richardson, The Status of TRIUMF, Proc. 7th Int. Conf. on Cyclotrons

and their Applications (Birkhduser, 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).
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ENTRY NO. S

NAME OF MACHINE _University of DATE_7/14/78

INSTITUTION

ADDRESS Winnipeg, Manitoba,

R3T 2N2, Canada

INCHARGE__ J.S5.C. McKee

REPORTED by S.

HISTORY AND STATUS

DESIGN, date __] 959 MODEL tests __ 195981

ENG. DESIGN, date 1 960~R3
CONSTRUCTION, date 1 9RN-EL
FIRST BEAM date (or goal) 19R5

MAJOR ALTERATIONS100% e ini i
of beam (1975)

OPERATION, 168 hr/wk; On Target V150 hr/wk
TIME DIST,, in hause 95 %, autside o) %
USERS’ SCHEDULING CYCLE 5
COST, ACCELERATOR $600,000
COST, FACILITY, total 1,500,000
FUNDED BY University §

weeks

ACCELERATOR STAFF, QPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 3

TECHNICIANS 3 CRAFTS 8
GRAD STUDENTS involved during vear 1

OPERATEDBY____x . Resstaffor
BUDGET, op & dev $333.000
FUNDED BY NRC (Canada)

Operators

RESEARCH STAFF, not included above

USERS, in house 14 outside [
GRAD STUDENTS involved during year 10
RES. BUDGET, in hause $125,000
FUNDED BY NRC (Canada)

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m*

movable 30N m?
TARGET STATIONS B in 2
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model _PDP1S/u0 § 15/_29
OTHER FACILITIES

Fast neutron time igh
Polarized *He target -
REFERENCES/NOTES
1) Trans.Nu¢l.Sci.NS~13 No. 4
422 (1966)
2)Proc. 8th Int. Conf. cn Cycl. &
Appl. Bloamington (1978)

(46omxz,
OPERATING PRESSURE 2

Qh

MAGNET

POLE FACE diameter ] 17 cm; R extraction 25—53 cm

GAP,min__3,0 cm; F?eld 26 kG at 3.1 X 108
max_15  cm;Field_16 kG

AVERAGE FIELD at R ext19.1=19,7 kg |2mPere tums

CURRENT STABILITY_100 parts/10%; Byg/B)_Le 32

NUMBER OF SECTORS __ 4 :SPIRAL, max 47.5 deg

POLE FACE COIL PAIRS: AVF _B__inzar__blggks_*/sec;

Harmonic correctlon 8 per SeC’tOI’

Rad grad 8 lsecor Circcoils
WEIGHT: Fe 38 tans;Coils______ 4 tons
CONDUCTOR, Material and type_Water conled
STORED ENERGY copper

COOLING SYSTEM Demineralized water

POWER: Main coils 113 max, kW
Trimming coils % max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A=_______ q%/A2Mev

(Focusing limit) E/A=__A52 a/ A MeV
ACCELERATION SYSTEM

DEES, number 2 angle uk deg
BEAM APERTURE | .8 cm; DC BIAS 1.5 kV
TUNED by, coarse . M. S fine

RE14.24 E28.U4R mHz,stable + 10 1108
Orb F1H4. 248528 . U BmHz; GAIN, max 45 kV/turn
HARMONICS, RF/Orb F, used 1

DEE-Gnd, max__30 kV, min gap 0.3 cm
STABILITY, (pk-pk noise)/(pk RF volt) 0.00]1

RF PHASE stable to ¢ 2 deg
RF POWER input, max 15 kW
RF PROTECT circuit, speed 10 usec

Type H thratron crovwbar

FREQUENCY MODULATION, rate -
MOOULATOR, type -
BEAM PULSE, width -

Isec

VACUUM SYSTEM

PUMPS, No., Type, Size3 djiffusion pumps

. 15omx1)cryopunping of injec-
tion system utorr,
PUMPDOWN TIME 12 hrs

{ON SOURCES/INJECTION SYSTEM

—=shift nuclean
‘Sp1 in—-filter soimrce/axial 1n'1 ection

* Magnetic field shaped by 64 invar EeXTRACTIONSYSTEM

shims(8 under each hill) and a
pair of movable centre plugs.

typing limit
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CONTROL SYSTEM

of electrons from H. £ D
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ENTRY NO. 9 (cont.) . *

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle MeV) {MeV) Pulse Width 6 RFdes.0.1 wAof _BE Mev -
- Phase Exc, max RF deg 1A of MeV
ENERGY H 22=80 ’ —
D" oy 11-91 Extract Eff 100 % HA of MeV
o) 28.R Res, AE/E 1.0 % 0.1 #Aof _jE MeV _ P _
B ) Emittance : )
CURRENT (uA) (uA) axial
Internal D 10 5 ( 30_MESD_ (mm-mrad)_{ radial } KA of MeV.
2 3 1(48Me)  GoepaTiNG PROGRAWS, time dist ,
o} 310 >4 i ‘ .
External D 10 3(12-Ma) Basic Nuclear Physics _ _ 85 %
Solid State Physies/Atamic Physics 5 %
Bio-Medical Applications ' 3 %
Isotope Production 5 %
{part/s) (part{.:.) Development 2 %
Secondary n '\;l}xlDQSr* 1 %
%

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

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, GPERATION SUMMARY, ADDITIONAL REFERENCES

The cyclotron was converted entirely to operation using axially
injected H™ hezm in 1975. An ion source hall was built 3m above the
cyclotron vault in 1976 and accomrcdates a duoplasmatron and a Lamb-
shift source. Construction of the Lamb-shift source is expected to be
campleted in 1978. A polarized 3He target is under construction and is
also expected to came into operation in 1978.
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typing limit

...........

ENTRY NO. 10
NAME OF MACHINE Tsochronon= Cvelot on U=-120 M DATE
INSTITUTION __ Institute of Nuclen. Thysic:s
ADDRESS Prahn, Cz38R
IN CHARGE REPORTEDbyi’rof. V.I.DZHELEPQV
HISTORY AND STATUS MAGNET
DESIGN, date 1 069 -7 IMODEL tests 1071-75 POLE FACE diameter__1.2Q cm; R extraction __ 52 cm
ENG. DESIGN, date . GAP.min__Ye2  cmiFied_20 _ kG 0.4 x10°
CONSTRUCTION, date 1072-1075 max__ 2 em; Field _10 kG $t=—t X 10
FIRST BEAM date {or goall__ 1070 AVERAGE FIELDatRext_________ kg |2mPeretums
MAJOR ALTERATIONS CURRENT STABILITY______parts/10%; B /®_1. 12
NUMBER OF SECTORS __4 :SPIRAL, max_ 70 deg
OPERATION, hr/wk; On Target hriwk  POLE FACE COIL PAIRS: AVF fsec;
TIME DIST., in house %, outside % Harmonic correction
USERS' SCHEDULING CYCLE weeks Radgrad________________ /secorCirccails_______
COST, ACCELERATOR ___ WEIGHT: Fe_117.5  tonsiCoits__ 15 tams
COST, FACILITY, total CONDUCTOR, Material and type Cu,
FUNDED 8Y STORED ENERGY MJ
COOLING SYSTEM 1.0
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 150 max, kW
SCIENTISTS ENGINEERS Trimming coits____00 max, kW
: — YOKE/POLE AREA 9
TECHNICIANS CRAFTS '
GRAD STUDENTS involved during vear SECTOR ANGLE (Sep Sec) 2%
10N ENERGY (Bending limit) E/A = a%/A% Mev
QOPERATEDSBY Res staff or __Operators " (Focusing limit) E/A = /A MeV
BUDGET, op & dev
FUNDED BY ACCELERATION SYSTEM
RESEARCH STAFF, not included above DEES, number.__1 angle__180 deg
BEAM APERTURE__2 cm; DC BIAS 0 kV
USERS, in house outside TUNED by, coarse MP fine t
GRAD STUDENTS involved du. ing year RE__ 2.0 28,5 mHzstables_ Q.1 110°
RES. BUDGET, in house ObF 3, 3t 28, ImHz; GAIN, max _ 1060 kVitemn
FUNDED 8Y HARMONICS, RF/Orb F, used 1
DEE-Gnd, max_s_O___ kV, min gap 2 —a cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk naise)/(pk RF volt)__ 1. 10~
SHIELDED AREA, fixed m2 RF PHASEvstable to T deg
movable 2 RF POWER input, max 50 kW
TARGET STATIONS in rooms ¥ PROTECT circuit, speed usec
STATIONS served at same time, max Tvpe
MAG SPECTROGRAPH, type FREQUENCY MODULATION, rate Isec
COMPUTER, model MODULATOR, type
OTHER FACILITIES BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 3 © & ffusion pumps
OPERATING PRESSURE 10 uTarr,
REFERENCES/NOTES PUMPDOWN TIME G
hrs

1ON SOURCES/INJECTION SYSTEM
Oal: Ri lre tvpe

EXTRACTION SYSTEM
Electrostatic
CONTROL SYSTEM




ENTRY NO. 10 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeV) Pulse Width RF deg A of MeV
ENERGY I A0,0 Phase Exc, max RF deg uA of MeV
. 20 ) Extract Eff % A of MeV
. 1.6 Res, AE/E : % uA of MeV .
[1e= } rn Emittance
CURRENT WAl (uA) axial ’
internal 20-50 (mm-mrad){ radial} kA of MeV

OPERATING PROGRAMS, time dist

External 15-35 - Basic Nuclear Physics
Solid State Physics
Bio-Medical Applicatians
Isotope Production

‘ (part/s) (part/s) Development

Secondary

RRE REER

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

typing limit
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ENTRY_NO, 11

NAME OF MACHINE o Lishisa er s wi  Ldw fudSe ) O TChals

INSTITUTION Py ubcs i) D8 a i S = v v 0000 el i

LOCATION Snliianlni= nail DATE . P...[ 12374

INCHARGE __H, o=Guallme [ REPORTEDbY . J, . Moralos
HISTORY AND STATUS MAGNET
DESIGN, date 1, MODEL tests __ 1] .2 POLE FACEdia__ 30 cm; R ext 25 cm
ENG. DESIGN, date 1303-~19:4 GAP,min ________cm:Field _______ kG
CONSTRUCTION, date_1 200~ 1264 max _ 4o cm:Field 15 o7 kGhard a2 x 108
FIRST BEAM date (or goall] 9¢. 2 { DJays 7i_= L g@QYE FIELD at A max ____j_._[__ kG| A-turns

MAJOR ALTERATIONS (&2 g ga MS a3 (. CURRENT.STABILITY + 100 {Goal) parts/108
OPERATION, _4Q _ hriwk: On Target __ 4 hriwk B max/<B> =

TIME DIST., in house _1.J%) %, outside % AVF SECTORS 3 SPIRAL, max 45 deg
USERS’ SCHEDULINGCYCLE _________ weeks POLE FACE coil pairs, AVF /sec
COST. ACCELERATOR __& 502 )9 Harmonic _____1 __ /sec;RadGrad ____________ /sec, or
COST, FACILITY, total__, X)) 93D circular; HEAVY ION,Emax= _______ q%/A
FUNDEDBY L. oFf Untlic and v, of o= =1 WEIGHT, Fe .Cu, or Al tons
Le=u. Of OFl. LOUP. progri \ur’l"h\.’%f‘ maincoils _4J X'.! | poletips A K
ACCELERATOR STAFF, QPERATION and DEVELOPMENT totat 2 4 kW; cooled by e o er
YOKE/POLE area _1 30 _ %; 8 sec {Sect Mag) deg
SCIENTISTS 2 __ ENGINEERS 1 TOTAL POWER, installed : 2.3 mMw
TECHNICIANS __1 CRAFTS _ - normal load A.12 Mw
ADMIN & CLER =~ TOTAL _ ﬂ
GRAD. STUDENTS invalved during year IONSOQURCE, int __}.0L Caliinde
OPERATEDBY ___1 _ Resstaffor 1 Sp oparators ext

BUDGET.ap&dev __aRroax, & 2,23)
FUNDED By L, of _n‘le and convent o ACCELERATION SYSTEM
“. oo¥le = u, Laltforanta

RESEARCH STAFF, not included ahove DEES, number 5 , width 117 deg
BEAM APERTURE _1 .5 cm;DCBIAS ___ KV
USER GROUPS, in house ___1 outside TUNED by, coarse __11S fine MC
STAFF SCIENTISTS, in house 2 outside _ aF 15 to_ 39 MHz stable't 1 /108
TOTAL RES STAFF, in house 2 outside Orb F ta Mc/s; GA|NV 109 KVt
GRAD STUDENTS involved during year 2 HARMONICS, RF/OF, used
RES. BUDGET. inhouse _____11on ¥ xed DEE-Gnd, max ___ 02 kv, x/fietd, min em,
Funpepey __ U, Of C"hile STABILITY, (pk-pk noise)/(pk RF volt) ____ 0+ DD
RAF PHASE stable to * deg
FACILITIES FOR RESEARCH PROGRAMS AF POWER-input, max 15 kW
RF PROTECT curcuit, speed . 1300 ws
SHIELDED AREA, fixed ___122 m?2 type welay
movable m?  EXTRACT System __. EmlegCrogslacic
TARGET STATIONS 2 in 2 RAQOMS
STATIONS SERVED AT THE SAME TIME, max ___ ¢
MAG SPECTROGRAPH, type FREQUENCY MGDULATION, rate Isec | >
ON-LINE COMPUTER, model MODULATGR, type 5
FACILITIES far: BEAM PULSE, width nsec | &
Isotope production
trradiation, Solid State SELECTED REFERENCES
 Biological : — Wucl., Insi. Metn., 18,19, 120-124
Time-of-FlightStudy Up LS 10m Fligne pach | ——
On-Line Mass Separation and 1 25_1 28 ( 1 9b2)

UCD-NL 56 Report (19270)
NOTATIONS # ihis Cyclotron was iransfered from UC uLavis Lhrc cugh e U, of

ch
Chiie - u, of Cal‘forn‘a Cooperative Progra=m, finznced by Ford
raunde Lt on,

Tvping limit



Typing limit

ENTRY NO. 11 (cont.)

VACUUM norm 49

CHARACTERISTIC BEAMS
Goal Achieved
Particle {MeV) {(MeV)
ENERGY ) 2 10
d 2 5
o= 12 12
CURRENT A} (uA)
internal p 1
Iui 1)
18=4 )
External D .3
IS 3
(part/s) {part/s)
Secandary 29Mev n 1 05 :

HEAVIEST ion

OTHER FEATURES and OPERATION SUMMARY

1.-
througn tne RF sysiem
20_

the beam s pulsed with a variable duty cycle up

BEAM PROPERTIES
Measured Conditions

Pulse Width —_RFdeg uA of MeV
Phase Exc, max RF deg uA ot MaVv
Extract Eff A0 _% 2 _wAof _5H Mev_]
fes;, AE/E 1 % 2 __uAof 5. Mev_d
Emittance - axial

(mm-mrad){ rauial}' Ao Me -

utorr; PUMPDOWN time 1=2___hr

OPERATING PROGRAMS, time dist

Basic Nuclear Pthielehemi;trv 2%
Solid State Physics %
Bio-Medical Applications %
Isotope Produci_ion %
Materials Science %
Machine Research 204
Ma‘ntenance 60

to 50%

The facilities “nclude a spherical neutron pit with a radius

of aprox. 5 m and w'th a centered targeiL holder
3.- A new ‘on-source was developed and cested




ENTRY NO. 12

NAME OF MACHINE MGC

DATE 78-09-21

INSTITUTION ______ Acceleratorlaboratoriet wid Abo Akademi
Porthansgatan 3«5 20500 Aba 50  FINNLAND

ADDRESS

INCHARGE ___ Marten Brenner

HISTORY AND STATUS

DESIGN, date
ENG. DESIGN, date __
CONSTRUCTION, date _Dec.17173 to Oct, 1974
FIRST BEAM date (or goal) __July 1974 Int/Ext
MAJOR ALTERATIONS

MOBDEL tests

OPERATION, __30) hr/wk; On Targat

hr/wk
TIME DIST., in house %, outside %
USERS' SCHEDULING CYCLE c weeks
COST, ACCELERATOR 410" Fmk
COST, FACILITY, total
FUNDED BY Finnish Covernment

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS___ 1
TECHNICIANS 1 GRAFTS

GRAD STUDENTS involved during year 2
OPERATEDBY. . Resstaffor L operators
BUDGET, op & dev 40.000 Fmk

FUNDED BY Government 25%

~Privat funds 25%
RESEARCH STAFF, not included above
[2]
USERS, in house o outside 13
GRAD STUDENTS involved during year

REPORTED by__ Jan_Arhippainen

MAGNET

POLE FACE diameter_10 % cm; R extraction QE cm
GAP, min 2 ’ 2 _cm; Field _1 6 . 5 EG q X 105
max_12 _em; Fleld]_Z,_S_k a2
AVERAGE FIELD atR ext kG | mPere turms
CURRENT STABILITY_100 par!s/‘ID ; Bmaxl(B) ] ’ | 5
NUMBER OF SECTORS 3 ; SPIRAL, max 725 deg
POLE FACE COIL PAIRS: AVF Isec;
Harmonic correction___2per gector =~

Radgrad__________ /sacor Circcoils__ 4
WEIGHT: Fe g& tons; Coils ] ’ 2 _tons

CONDUCTOR, Material and type_Cu_tube
STORED ENERGY MJ

COOLING SYSTEM__ Demineralised water

POWER: Main coils 25 max, kW
Trimming coils 1 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A = a2/AZ Mev
{Focusing limit) E/A = o/A MeV
ACCELERATION SYSTEM
DEES, number__ & angle__- 140 deg
BEAM APERTURE__ 1,9 em; DCBIAS___== kv

TUNED by, coarse HP #* fine_ VCman TCa’uto
RF 8.5 toarz,i mHz, stable t__ 10 1108

RES. BUDGET, in house 54,000 Fmk

FUNDED BY Goverament 857%

Privat fundsi5%
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 50 2
movable 1o m?

TARGET STATIONS  _ }, in 2 rooms

STATIONS served at same time, max 1

MAG SPECTFIQGFIAPH. type

COMPUTER, model PDP 11/10

OTHER FACILITIES
Scattering Chamber

REFERENCES/NOTES
Basargin,Zogdanov,Finkelstein,
Galeev, Galchuk,Glukhikh Gusev,
Malishev,Popov,Stepanov, Stogov
-Proc. Gth Intern Cycl. Conf.
Vancouver (1972),

Am, Inst.Phys. (1972) 102
XMP -movable panels
YC -variable capacitors

Orb F ( to mHz; GAIN, max 1 20 kV/turn
HARMONICS, RF/Orb F, used 1,

DEE-Gnd, max__35 __kV, min gap J 4 cm
STABILITY, {pk-pk noise)/{pk RF voltl___ O 001
RF PHASE stable to + 5 deg
RF POWER input, max 180 kW
RF PROTECT circuit, speed 5 usec
Type ' Thyratron
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 5 s
35 cm
OPERATING PRESSURE 5 uTorr,
PUMPDOWN TIME /4 hrs

10N SOURCES/INJECTION SYSTEM
Hot=-Filament Livingston

EXTRACTION SYSTEM
Electrostatic defl ec tor+mas.chan,
CONTROL SYSTEM
conventional

typing limit TC =trim capacltors

..........................................




ENTRY NO. 12 (cont.)
CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Canditions
Particle {MeV} {MeV) Pulse Width RF deg uA of MeV
ENERGY n 18 19 Phase Exc, max RF deg uA of MeV
El 10 16 Extract Eff 50 % 20 uAof _& MeV 21
Lok 20 21 Res, AE/E 0,3% —D—TI-I-"A of _p MeV 18
B He 2[‘ — Emittance
CURRENT (6A) (uA) axial
tnternal p,d 300 150 (mm-mrad){ . } uA of MeV
radial
z ok S0 100 E—
“He 50 G0 OPERATING PROGRAMS, time dist
External D, d 50 60 Basic Nuclear Physics 20 %
- ok 25 L0 Solid State Physics %
“He 25 37 Bio-Medical Applicatians 30 %
Isotope Production 5O %
part/s) {part/s) Development 10 %
Secondary 9%
%

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

The layout of the compact cyclotron at ibo Akademi(Finland):

Q = quadropole lens, M
magnet, S = Scatterinc
OP = controlroom, CH =
isotop rroduction.

typing limit

= bending magnet, AM = analysing
Chanber, LB = low background area,
cyclotron vault, Rl = position for

o i e s 2 e 5 3 e o b



ENTRY NO. I3

NAME OF MACHINE Minicyclotron MC-20

pate 7/25/78

INSTITUTION

Department of Physics, University of Jyvdskyla

ADDRESS

Nisulankatu 78, SF-40720 Jyvaskyld 72, Finland

iINCHARGE Teuvo Poikolainen

HISTORY AND STATUS

DESIGN, date 1968~69 MODEL rests _1968-69
ENG. DESIGN, date _1969-71
CONSTRUCTION, date ~_1969=73

FIRST BEAM date (or goal)__1974

MAJOR ALTERATIONS

OPERATION, ~70  hr/wk; On Target 60 hr/wk
TIME DIST.. in house___ T %, outside____T %
USERS' SCHEDULING CYCLE n5 weeks
COST. ACCELERATOR __ 8 550 000
COST, FACILITY, total_ 51000 000

runnDepBy Government of Finland

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS 3
TECHNICIANS 1 CRAFTS L
GRAD STUDENTS involved during year 2
OPERATEDBY__ X . Resstaffor Operators

BUDGET,op & dev 8 250

FUNDED BY Government of Finland

RESEARCH STAFF, not included above

USERS, in house 20 outside 15
GRAD STUDENTS involved during year 10
RES. BUDGET, inhouse _$ 200 000

FfunDeDBY Government of Finland

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 100 m2
movable - rn2
TARGET STATIONS 5 in 2 rooms

STATIONS served at same time, max ___1
MAG SPECTROGRAPH, type
COMPUTER, model __ PDP  11/45

OTHER FACILITIES __In-beam Gamma Ray and
Electron spectrometers.
On=-Li ter
Helium-Jet Recoil Transport

REFERENCES/NOTES

+ e L. .
No distinction has been made between

"In-house' and '"'outside' users.

REPOATED by Teuvo Poikolainen

MAGNET

POLE FACE diameter_ 90 cm; R extraction 38' 39 m
GAP, min_6.5 cm; Field_20.5 kG ato-3 X 10°

max 16. 5 cm; Field 1 3. Z kG

AVERAGE FIELD at Rext_ 17.1 kG | A Pere turns
CURRENT STABILITY__20 _ parts/105; Brmax/(8)_1.2
NUMBER OF SECTORS 4 ;sPiRAL, max__ 48
POLE FACE COIL PAIRS: AVF__ 2

Harmonic correction __2/sector _

Radgrad____________/secor Circcoils_ 8
WEIGHT: Fe 9 5 tons; Coils 1 tons
CONDUCTOR, Materdal and type__Copper
STORED ENERGY wmJ
COOLING SYSTEM Demineralized water

90

deg
[sec;

POWER: Main coils max, kW
Trimming coils 6 max, kW
YOKE/POLE AREA 112 %
SECTOR ANGLE (Sep Sec)_ = deg
10N ENERGY (Bending limit) E/A =___ 20 a2/A% Mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number__ 2 angle 90 deg
BEAM APERTURE_1.8 cm;DCBIAS_ 0 kv
TUNED by, coarse  MS fine VC
RF_10.5 10 25,6 mHzstablesx_ /10°
OobF5.3 1025.6 mHz; GAIN. max _ 120 KV/turn

HARMONICS, RF/Orb F, used__1,2
DEE-Gnd, max__30  kV,mingap___1

cm

STABILITY, (pk-pk noise)/(pk RF valt)___ 0.001
RF PHASE stable to * 0.5 deg
RF POWER input, max_ 50" kW
RF PROTECT circuit, speed 1 usec

Type__Series tube
FREQUENCY MODULATION, rate 0 /sec

MODULATOR, type -

BEAM PULSE, width -
VACUUM SYSTEM
PUMPS, No., Type, Size 2 011 diffusion

pumps (2x2500 1/s; with baffles)

OPERATING PRESSURE 10 uTorr,
PUMPDOWN TIME 5-7 hrs

ION SOURCES/INJECTION SYSTEM
internal cold cathode penning,
biased
EXTRACTION SYSTEM
Electrostatic defl.+magn.channel
CONTROL SYSTEM
Conventional.




ENTRY NO. 13 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeV) Pulse Width RF deg KA of MeV
ENERGY P 2. 5-20 L . 8-29 .2 Phase Exc, max RF deg kA of MeV
d 1.5-10 6~10 Extract Eff 35 % b uAof 13 Mev 5]
_3—|..|e 2.5-27 12-27.5 Res, AE/E 0-5 % 2 uA of 20 Mev _o
o 2.5-20 6-20.5 Emittance
CURRENT € (uA) € (uA) axial
Internal p 200 100 (mm-mrad){ cadial } uA of MeV
d 200 300 -
OPERATING PROGRAMS, time dist
o 100 10
External D 100 L Basic Nuclear Physics 90 %
d 100 10 Solid State Physics %
o g0 1.5 Bio-Medical Applications 5 %
: Isotope Production %
{part/s) {part/s) t Development 5 %
Secondary %
%

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

1S0TOPE
SEPARATOR
HALL

8 OQUADRUPOLE MAGNET
E FARADAY CuP
' osuT
M ANALYZING MAGHET (90%)
SWM SWITCHING MAGNET
1 IN-BEAM GAMMA-RAY CHAMBER
2 SCATTERING CHAMBER
3 IN-BEAM ELECTRON SPECTROMETER
4 HELWUM-JET CHAMBER
5 ACTIVATION TARGET
& JHe RECOVERY SYSTEM

The control room of the cyclotron and the measuring room are placed
above the target hall.

typing limit
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ENTRY NO. 14

NAME OF MACHINE GANIL

DATE_1978

INSTITUTION _Grand Accélérateur National d'Jons Lourds (GANIL)
ADDRESS _R_P SWMW‘

INCHARGE_ M. GOUTTEFANGEAS

HISTORY AND STATUS

DESIGN, date 1973 MODELtests 1976
ENG. DESIGN, date 1975 - 1976
CONSTRUCTION, date _ 1977 -~ 1982
FIRST BEAM date {or goal) 1982

MAJOR ALTERATIONS

QPERATION, hr/wk; On Target hr/wk
TIME DIST., in house %, outside %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY _French AEC and

ACCELERATOR STAFF, OPERATION and DEVELDOPMENT

SCIENTISTS and ENGINEERS 44
TECHNICIANS 50 CRAFTS 10

GRAD STUUENTS involved during year
OPERATED BY
BUDGET, op & dev
FunDED BY French AEC and I N2 P3

Res staff or, Qperators

RESEARCH STAFF, not inciuded above

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

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m?
movable 4 000 m?
TARGET STATIONS 8 in 8 rooms

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

OTHER FACILITIES

REFERENCES/NOTES

- GANIL Group : these proceedings
- BIETH, Journées GANIL, Internal
report, nov 1977,

REPORTEDby__ GANIL STAFF

MAGNET (SSC 2)

POLE FACE diameter_690_ _cm; R extraction ___300
GAP,min__10 cm; Field_16,4 kG at. 205 x 10°
max__ 10 cm; Field _16.4 kG
AVERAGE FIELD atRext___9.85 kg |2 mre o tum
CURRENT STABILITY__ 10 parts/10%; B /(8 _1. 7
NUMBER OF SECTORS__ 4 ;SPIRAL, max_ 0 _ deg

POLE FACE COIL PAIRS: XIEX 15 : Isec;
Harmonic correction
Radgrad______ ___ /sec or Circ coils

WE{IGHT: Fe 17 QQ tons; Coils 14 tons

CONDUCTOR, Materdal and type Copper
STORED ENERGY 2 My
COOLING SYSTEM_Demineralized water
POWER: Main coils 950 max, kW
Trimming coils 140 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) 51 deg

ION ENERGY (Bending limit) E/A =___400 a%/A% Mev
(Focusing limit) E/A = > 200 a/A MeV

ACCELERATION SYSTEM (SSC 2)

DEES, number 2 angle 34 deg
BEAM APERTURE__§ cm; DC BIAS kV
TUNED by, coarse___pane] fine__plunger

RF 6.5 to__14 mHz, stable + 0.1 lIl'.!6
ObF1l,6 to_ 7 mHz:GAIN,max 4 X 250 «kV/turn

HARMONICS, RF/Orb F, used, 2 -4

DEE-Gnd, max__250 __kV, min gap 5 cm
STABILITY, (pk-pk noise)/(pk RF volt) 5 10~4

RF PHASE stable to + 5 deg
RF POWER input, max 100 / ca yij;y kW
RF PROTECT circuit, speed usec

Type
FREQUENCY MODULATION, rate 0 Isec

MODULATOR, type,
BEAM PULSE, width

VACUUM SYSTEM  (SSC 1)

PUMPS, No., Type, Size_8 ¢ryo pumps 20 000 1/s

OPERATING PRESSURE 05 uTorr,
PUMPDOWN TIME 24 hrs

ION SOURCES/INJECTION SYSTEM
PIG at the center of the C0 injector

EXTRACTION SYSTEM (SSC 2)

CONTROL SYSTEM
Computer MITRA 125




typing timit

ENTRY NO. i4 (cont.)
CHARACTERISTIC BEAMS
Goal Achieved
Particle {Mavi/ A {MeV)
ENERGY —C 2100
Kxr 50
0] 8
CURRENT XXX
Internal (part/ s)
13—
External C 1 Q_.m
_Kr__ 310 -
u 3 109
{part/s) {part/s)
Secondary

BEAM PROPERTIES

Measured Conditions

Pulse Width

_6 RFdeg0.2puAof 100 MeV/A C

Phase Exc, max RF deg uA of MeV
Extract Eff 90 % " uAof "M Mev _M
Res, AE/E 0.2 % " uwAof ' Mev _" __
Emittance
(mm-mrad){ 25 axu::l } " uAof__ " Mev___ "
_15 radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

Development

RRRIFERR

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

The heart of the GANIL accelerator consists of two identical separated-

sector cyclotrons (SSC1, SSC2). The injector is a compact cyclotron (€01 or
C02). Ions extracted from SSC1 are stripped by a factor of 3.5 before being

injected in SSC2.

L B
meter
Experimental Area
[ ] N P e ] Counting rooms
1 T
P i ///
\\
N
\ )//
| ] ™ Control
/z/ T room
\\ L~
aZg r=s
Monochromator ( o ér \ k—]‘ Co-
N O€ QY
| séc3 ¥sc1 || ="




ENTRY NO.. 15

NAME OF MACHINE Grenoble Isochronous cyclotron

DATE July 78B

insTiITuTiON Institut des Sciences Nucléaires

ADDRESS 53 avenue des Martyrs

38026 Grenoble Cedex

INCHARGE 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)__July 1968

MAJOR ALTERATIONS None

QPERAYION, 120  hr/wk; OnTarget_ 100 hr/wk
TIME DIST,,inhouse__70Q ____ %, outside 30 %
USERS' SCHEDULING CYCLE 4
COST, ACCELERATOR 5~ 2.0

weeks

10°

COST, FACILITY, total .} 6 10°

Funpeoey I N2 P3 - CNRS

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 7
TECHNICIANS _ 20 CRAFTS 5
WrlAD STUDENTS involved during year_ et

OPERATED BY . Res staff or.

Operatars
—_ 0 . "
BUDGET,op&dev_ X . 3 Millions

FUNDED BY

RESEARCH STAFF, nat included above
USERS, in house 40 outside 20

GRAD STUDENTS involved dufing year
RES. BUDGET, in house i . 5 Millions

FUNDEDBY _ CNRS ard I N2 P3

FACILITIES FOR RESEARCH
300

L8]

SHIELDED AREA, fixed
maovable-

TARGET STATIONS 7 in

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type 01 D

rooms

500 m? v

COMPUTER, model __ PDP9 and PDP 15
OTHER FACILITIES ‘
on line mass spectrometer (test)

REFERENCES/NOTES

Annales de Radioélectricité XX1
n® B4

J.L. Belmont Rapport interne 75-06

XIéme Europ. Cycl. Prog. Meeting.
Lieuvin

REPORTEDby J M LOISEAUX and
M. FRUNEAU
MAGNET
POLE FACE diameter_212 cm;R extraction 88 cm
GAP,min_ 16~ cmField 19 kG c
- max_36 - cm;Fietd_12 kG 3!3_60_txn10
AVERAGE FIELDatRext__ 16 kG | ampere turns

CURRENT STABILITY__S :
NUMBER OF SECTORS_ 4

parts/10%; Bm“/(B)LZ_
;SPIRAL, max___ 40 deg

POLE FACE COIL PAIRS; AVF Isec;
Harmanic correction 1/ Sector
Rad grad /sec ar Circ coils ___]_-_1_-_
WEIGHT: Fe___ 200 tons: Coils_______ 8 tons
CONDUCTOR, Material and type___COPPEYX
STORED ENERGY M
COOLING SYSTEM_Demineralized Water
POWER: Main coils___270 max, kW
Trimming coits_100 max, kW
YOKE/POLEAREA ___100 % %
" SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A=___ 90 q%/A%Mev
{Focusing limit} E/A =_" 70 q/A MeV
ACCELERATION SYSTEM ‘
DEES, number 2 angle 80° deg
BEAM APERTURE 4 cm; DC BIAS - kV
TUNED by, coarse_ Mov . Panel Sfine P
RF10.7 to__ 2135 mHz, stable+ .1 1ne®
Orb F 3‘- 6 1o -A SnHz; GAIN, max 140 kV/turn
HARMONICS, RF/Orb F, used_1—2-3-
DEE-Gnd, max___70 kV, mingap__aZ__1 cm
STABILITY, {pk-pk noise)/(pk RF volt)___10=3
RF PHASE stable to + .2 deg
AF POWER input, max " __ kW
RF PROTECT circuit, speed __10_000 usec
Type Relay
FREQUENCY MODULATION, rate _____ Isec
MODULATOR, type ~
BEAM PULSE, width___2-4 ns
VACUUM SYSTEM
PUMPS, No., Type, Size Diffusion pumps
(80 cm)
OPERATING PRESSURE _ 1.5 uTorr,

PUMPDOWN TIME 5 hrs

ION SOURCES/INJECTION SYSTEM
Internal PIG source.
External PIG source with axial
EXTRACTION SYSTEM ' injection
_Electrostatic + magnetic channel

CONTROL SYSTEM _
Conventional and computer for

checking and recording paraméters. -




ENTRY NO. 15 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
o
Particle {MeV) {MeV) Pulse Width 10 RF deg uA of MevV
ENERGY P 60 60 Phase Exc, max RF deg uA of MeaV
3 3He a 2 Extract Eff 60 % uA of MeV
86-a% Res, AE/E 4 % uA of MeV
Heavy ions 20 gz /A Emittance
CURRENT (uA) (uA) ) 15 axiat A of MeV
Internal — eyl {mm-mrad 50 radial uA o e
N 2
166+ 1 OPERATING PROGRAMS, time dist
n -
External 20Neft .1 Basic Nuclear Physics 86 %
_8tar .Q5 Solid State Physics %
Bio-Medical Applications %
tsotope Production 4 %
(part/s) {part/s) Development g s 9%
Secondary Nuclear—Acee) : | ' %
( 1OB! \ a-%

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 = 120) see SARA Accelerator.

typing limit




ENTRY_NO. |6

NAME OF MACHINE _SARA Rhone-Alpes Accelerator System

DATE July 78

INSTITUTION Institut des Sciences Nucléaires Grenoble and Inst Phys.Nucl.

ADDRESs 23 Avenue des Martyrs 3B8026° GRENOBLE CEDEX

{Lyon)

IN CHARGE __J .M.

LOISEAUX

HISTORY AND STATUS,

DESIGN,date 1976 MODEL tests __ 1977

ENG. DESIGN, date ___1976 — 1977

CONSTRUCTION, date __beginning 1977

FIRST BEAM date (or goal) 19050

MAJOR ALTERATIONS

OPERATION, _

TIME DIST., in house
USERS" SCHEDULING CYCLE
COST, ACCELERATOR _ 1.5 . 10°

hr/wk; On Targat hr/wk
%, outside %

3
T(976)

COST, FACILITY, toal __Existing 7

FUNDEDBY __I N2 P3 - CNRS

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEEFRS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during vear

OPERATEDBY. Res staff or Operatars

BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, not included above

USERS, ir) house outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED &Y

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m?2
movable - mz

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

OTHER FACILITIES

REFERENCES/NOTES

- Projet Post Accelerateur Grenoble

Int. Report. March 76

- Rhone Alpes Acceleration System
Berlin Conference April 76

..........................................

REPORTEDby_M. LIEUVIN, J.M. LOISEAUX

MAGNET 4 x 48° sectors

POLE FACE diameter cm; R extraction 2108 em
P ; Fiel kG
GAP, min ﬁ cm; led_lA_._S_ 28O axu?

max cm; Field ampere turns
AVERAGE FIELD at R ext kG | 2MPe

CURRENT STABILITY parts/108; Bmax/(B)
NUMBER OF SECTORS__ ; SPIRAL, max deg
POLE FACE COIL PAIRS: AVF Isac;
Harmonic correction
Radgrad_________ /[secorCirceoils____
WEIGHT: Fe 100 tons; Coils 1 tons

CONDUCTOR, Material and type Cu 14 x 14 mm
STORED ENERGY MJ

COOLING SYSTEM Water
POWER: Main coils 46/Sector max, kW
Trimming coils_2.5/Sector max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec)__48 deg

10N ENERGY (Bending limit) E/A =_120 q2/AZ Mev

(Focusinglimit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number_ 2 angle 34 deg
BEAM APERTURE 3 cm;DCBIAS o] kV

TUNED by, coarse Mov. Pan. fine Mov. Pan
RF_15 to__ 25 mHz, stable £ I1O6

ObF3.5 to 6.1 mHz;GAIN, max __400 kV/turn
HARMONICS, RF/Orb F,used__3, 4, 5, &
DEE-Gnd, max_100 kv, min gap cm
STABILITY, (pk-pk noise)/(pk RF volt)
RF PHASE stable to * deg
RF POWER input, max kW
RF PROTECT circuit, speed psec
Type _CROWBAR
FREQUENCY MODULATION, rate Jsec
MODULATOR, type
BEAM PULSE, width
- VACUUM SYSTEM
PUMPS, No., Type, Size 4 Dif. Pumps
OPERATING PRESSURE ___ 1 uTorr,

PUMPDOWN TIME hrs

10N SOURCES/INJECTION SYSTEM
St:ipping in the first orbit

EXTRACTION SYSTEM
Elect. Deflec + Mag. channels

CONTROL SYSTEM




ENTRY NO. 16 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle (MeV) {(MaV) Pulse Width RF deg uA of MeV
ENERGY 124 360 Phase Exc, max RF deg uA of MeV
ZONE 600 Extract Eff % uA of MeV
4()E 600| Res, AE/E : % uA of MeV
Emittance
CURRENT (uA) (uA) axial
tnternal (mm-mrad) { radial} uA of MeV

OPERATING PROGRAMS, time dist

External 120 oF o+ 4 epya Basic Nuclear Physics
20ne 1 1l.6eua Solid State Physics
40pr .Sepa Bio-Medical Applications

Isotope Production

(part/s) tpart/s) Development

Secondary

ERRRERER

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

[3 btocs de béton

[ beton coute

typing limit




. typing limit

ENTRY NO. 17

"NAME oF macHiNE_ORLEANS ISOCHRONQUS CYC DATE_19/01/79

wsTituTion CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE
aopress _SERVICE DU CYCLOTRON 3A, rue de 1a Ferollerie 45045 ORLEANS CEDEX

V_INCHAI?GE G. GOIN

HISTORY AND STATUS

DESIGN, date __197]1  MODEL tests 1971

ENG. DESIGN, date _ 1971 :

CONSTRUCTION, data__1972-1973

FIRST BEAM date (or goat) - 1974

MAJOR ALTERATIONS

OPERATION, v 45 hr/wk; On Target 20 hr/wk
TIME DIST., in house %,outside__________ %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS 2
TECHNICIANS ‘5 CRAFTS

GRAD STUDENTS invoived during year,

QPERATED BY Res staff or Operators

BUDGET, op & dev

runpepBY C N R S

RESEARCH STAFF, not included ahave
USERS, inhouse ___ 6 outside

12

GRAD STUDENTS involved during year

RES. BUDGET, in hause

runpepBy C N R S

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2
movable- 3 X 10 m2

TARGET STATIONS 2 in 2

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES _ ISotope production

Irradiation, solid state

REFERENCES/NOTES

................................

REPORTED by

MAGNET

PQLE FACE diameter 1§Q cm; F'!‘extraction (Vi cm
13

GAP, min 9 Cm; F!eld kG at_O_._Z_SX 105
max_ cm; Field. G ]
AVERAGE FIELDatR ext_____15__ kg |*™Peretums
CURRENT STABILITY__20 _ parts/10%; Bay /(B
NUMBER OF SECTORS . 4 ;SPIRAL, max deg
POLE FACE COIL PAIRS: AVF Isec;
Harmonic correction
Rad grad /sec or Circ coils 8
WEIGHT: Fe 100 tons; Coils tons
CONDUCTOR, Matarial and type
STORED ENERGY M
COOLING SYSTEM
POWER: Main coils 100 max, kW
Trimming coils 26 max, kW

YOKE/POLE AREA %

SECTOR ANGLE (Sep Sec) deg
ION ENERGY {Bending timit} E/A = a2/a? Mev
{Focusing limit} E/A = q/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 60 deg
BEAM APERTURE__3 __ cm; DC BIAS
TUNED by, coarse M. PANEL  fine Moving pj_[l_ﬁj_
Re_ 20 1o mHz, stable + 1 1e®
Qrb F -~ to mHz; GAIN, max 100 __4UU_ " kV/wrn
HARMONICS, RF/Orb F,used_ 25 33 &
DEEfGrid, max__ 50 kV, min gap cm
STABILITY, {pk-pk naise}/{pk RF volt) 0.01
RF PHASE stable to+__ 0.1 deg
RF POWER input, max _ 110 kW
RF PROTECT circuit, speed . 10 psec
Type Ign tron .
FREQUENCY MODULATION, rate Isec
MODULATOR, type,
'BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size
OPERATING PRESSURE ___ 2 uTorr,

PUMPDOWN TIME__ 1.5

10N SOUHCES]INJECTION SYSTEM
Internal axial Livingstone type

hrs

EXTRACTION SYSTEM
Deflector + focusing magnet
CONTROL SYSTEM




ENTRY NO. 17 (cont.)
CHARACTERISTIC BEAMS
Goal Achieved
Particle (MaV) (MeV)
ENERGY P 538 533
d 5 24 5 25
a 1048 1050
CURRENT {uA) (uA)
Interna! P é‘OO v 560
d 200 200
o 100 60
External P 100 80 .
d 80
) a 40
{part/s) ({part/s)
Secondary

BEAM PROPERTIES
' Measured Conditions ~
Pulse Wirdth RF deg HA of MaV
Phase Exc, max RF deg uA of MeV
Extract Eff % HA of MeV
Res, AE/E % __uA of MeV
Emittance
xial
{mm-mrad) 2 Yo .. mnAof MeV.
: radial —

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Apy ications
Isotope Production

Development

R X R R KRR

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

Machine being constructed by CGR-MeV FRANCE

T

b

-

qEmas

t

typing limit
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ENTRY NO. 18

oate 1.3.1979

NAME OF MACHINE  Cyclotron 520
INSTITUTION ic

Hopital d'Orsay, 91406 Orsay, France

ADDRESS

incHARGE __ Kellershohn C. REPORTEDby___Crouzel C.
HISTORY AND STATUS MAGNET
DESIGN, date 1973 MODEL tests POLE FACE diamater 120 cm; R extraction 52 cm
ENG. DESIGN, date ___1973 ap,min__8.6 cm:Fie 17 _«G) 136 . 6
CONSTRUCTION, date 1974 max_lﬂ-_____cm: Field IQ . 6 kG -

FIRST BEAM date (or goat)_May 1975

MAJOR ALTERATIONS

OPERATION, hr/wk; On Target hr/wk
TIME DIST., in house %, outside %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY. . Res staff or Operators

BUDGET, op & dev

FUNDED 8Y

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 m?
movable m2

TARGET STATIONS 3 in yd rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type
COMPUTER, model

OTHER FACILITIES

—_Isotope production

REFERENCES/NOTES

AVERAGE FIELD at R ext
CURRENT sTABILITY__ 20

14 <G ampere turns

parts/1 0" Brnax /(B 1.21

NUMBER OF SECTORS ;SPIRAL, max__ 34 _deg
POLE FACE COIL PAIRS: AVF [sec;
Harmonic correction 4
Rad grad {sec or Circ coils

WEIGHT: Fe____28
CONDUCTOR, Material and type

tons;Coils____ __tons

STORED ENERGY M
CoOLING SysTEm__Water
POWER: Main coils 65 max, kW
Trimming coils 10 max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
fON ENERGY (Bending limit) E/A = a2/A% Mev
(Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 4 angle___ 50 deg
BEAMAPERTURE__ 2  cm; DCBIAS__] kV
TUNED by, coarse  yes fine vVes
RF__20 to_ 62  mHz stables___ 1 1108
Orb F__6___ to_ 20 mHz; GAIN, max 100 kV/turn
HARMONICS, RF/Orb F,used__ 2, 3. 6
DEE-Gnd, max 35 kV, min gap 2 cm
STABILITY, (pk-pk noise)/{pk RF voit) 0.001
RF PHASE stable to * 0.1 deg
RF POWER input, max 20 kW
RF PROTECT circuit, speed usec
Type ‘
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size_Diffusion pump
OPERATING PRESSURE uTorr,
PUMPDOWN TIME hrs
ION SOURCES/INSECTION SYSTEM
Levingston

EXTRACTION SYSTEM

—electrostatic deflector

CONTROL SYSTEM




typing limit

ENTRY NO. 18 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV} {(MeV) Pulse Width RF deg uA of MeV
ENERGY p 24 Phase Exc, max RF deg uA of MeV
d 13 Extract Eff % uA of MeV
o 26 Res, AE/E % nA of MeV
EHE 33 Emittance
CURRENT {uA) (nA) ____ axial
Internal p 00 (mm-mrad){ T radial } HA of MeV,
’_‘9'3_1 e _AQQ_] 00 OPERATING PROGRAMS, time dist
External p 70 Basic Nuclear Physics %
d 10 Solid State Physics %
a - 3He 50 Bio-Medica! Applications ) P %
Isotope Praduction g %
{part/s) {part/s) Development 9%
Secondary %
%

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

Machine constructed by CGR-Mev

rabbit

|

To Hot
/taboratOry

beam transport

l ) electric valve device far irradiation
cyclotron bending ot solid or liquid Target«
magnet 4
Lenses *
beam for .
! i /neutrons production
i |

Fast shulting
electric valve

) aseous targets
Solid Target device g 9

for vacuum irradiation

Plan of irradiation devices at the
SHFJ Cyclotron -fig1



ENTRY NO. 19
NAME OF MACHINE _ ALICE - CEVIL DATEQ5, 07. 78
INSTITUTION INSTITUT DE PHYSIQUE NUCLEAIRE
ADDRESS_B,. P, N° 1 91406 ORSAY FRANCE

INCHARGE LIIC C. B MARTIAL REPORTED by L. MARTIAL

HISTORY AND STATUS MAGNET
DESIGN date _L9_59 MODEL tests 1 958 - 59 POLE FACE diameter_200Q__cm; R extraction __85 cm
_ENG. DESIGN,date _1959 - 1962 GAP, min__ 21 em; Field_18 kG 6
CONSTRUCTION, dare: 1960 - 64 max__47 cm; Field _12, 4 kG at.0. 73 10
FIRST BEAM date lor goal)___ 1965 APRIL ' AVERAGE FIELDatRext___15 kg ) MPre ™™
MAJOR ALTERATIONS LINAC INJECTOR 1968  CURRENT STABILITY_20 __ pars/10% Brax /(B 1,2
— new beams area 1972 NUMBER OF SECTORS __3 ;SPIRAL, max___[) __ deg
OPERATION,” 120 _ hr/wk: On Target__100  hr/wk . POLE FACE COIL PAIRS: AVF 0 Isec;
X TIMEDIST, inhouse____59 %, outside__49 % Harmonic correction i
S USERS’ SCHEDULING CYCLE 12 weeks Rad grad Isecor Circcoils __________ .
COSY, ACCELERATOR’ 5.106 F WEIGHT: Fe__260  tons;Coils_20 ____tons
COST, FACILITY, total 12,106 F CONDUCTOR, Material and tvpe__Ammmmm_
FUNDED BY Ministére National dela STORED ENERGY My
Recherche Scientifique COOLING SYSTEM.0il and demineralized water
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 490 : max, kW
SCIENTISTS ENGINEERS Trimming coils 12 max, ki
TECHNICIANS 24 CRAFTS 7 YOKE/POLE AREA 100 %
GRAD STUDENTS involved during yéar SECTOR'ANG‘,'E (Sep Sec) 50 2,2 deg
- tON ENERGY {(Bending limit) E/A=____ 75 q“/A“MeV
OPERATEDBY. . Res staff or. 13 Operators : .
BUDGET, op & dev 1 06 F (Focusinglimit) EFA=__~ q/AMeVv
FUNDED 8YCentre National de la RechercheaccelerATION SYSTEM
Scientifique
RESEARCH STAFF, not included above DEES, number 1 angle 180 deg
BEAM APERTURE_§ em; DCBIAS____Q KV
USERS, in house _4‘.1'___0“‘5“9____52—_ TUNED by, coarse fine_ Trim - Cap
GRAD STUDENTS involved during year 5 RF 5 t0_10. 2 mHz, stable + 7 1108
RES. BUDGET, in‘house 0,910 F ObF_]_ 71010, 2mHz:GAIN,max _ 150  kV/turn
FUNDEDBY _CNRS - IN2P3 HARMONICS, RF/Orb F,used___ 1 - 3
DEE.Gnd, max__75 kV, min gap cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noise}/(pk RF volt} 0.01
S SHIELDED AREA, fixed 290 m2  RFPHASE stable to &, : deg
S movable m2 RF POWER input, max lronv N kW
i TARGET STATIONS 9 n 2 rooms RF PROTECT circuit, speed a | usec
STATIONS served at same time, max 1 . Tvpe_"[‘_hmfron crowhar
MAG SPECTROGRAPH, type_120° _n = 1/2 - FREQUENCY MODULATION; rate Isec
COMPUTER, model IBM 360 ~ 70 MODULATOR, type
OTHER FACILITIES__PDP 11 /05 BEAM PULSE, width
PDP 11/34 VACUUM SYSTEM
PUMPS, No., Type, Size
one 80 cm thrée 60 cm
OPERATING PRESSURE_LINAC 0.3 CEVlTor,
REFERENCES/NOTES - ,
PUMPDOWN TIME 10 . hrs
X - Time is assigned by Program 'ON SOURCES/INJECTION SYSTEM
Committee, Internal penning and T.INAC with
EXTRACTION SYSTEM
CONTROL SYSTEM channels

PDP 11/05




typing limit

ENTRY NO. 19 (cont.)

CHARACTERISTIC BEAMS
Goal Achieves
Particle {MeV} (MeV)
14..7
ENERGY N _ 210
40,15
Kr
CURRENT (uA) (uA)
Internal
14 1
External N 0 .08
40Cal5b 0.15
843,25 0,015
{part/s) {part/s)
Secondary

BEAM PROPERTIES
Measured Conditions

PulseWidth _11 AFdeg_1 pAofl 60° Mev 106
Phase Exc, max RF deg nA of MeV
Extract Eff 40 % uA of MeV
Res, AE/E 1% A of MeV
Emittance

(mm-mrad){ am_" } uA of MeV,

radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics 80 %

Solid State Physics ++_atomic physics 10 %

Bio-Medical Applications
Isotope Production

Developmaeant

Mot
(=]

RERRR

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
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ENTRY NO. 2|

NAME OF MACHINE VICKSI (Separated-Sector Cyclotron)+

pate July 78

INSTITUTION

Hahn-Meitner-Institut fur Kernforschung Berlin GmbH

appress __1000 Berlin 39, Glienicker Strae 100

incHarce K. Ziegler

HISTORY AND STATUS

ENG. DESIGN, date __1973= 75
CONSTRUCTION, datz  1974-74
FIRST BEAM date {or goat)___June 77
MAJOR ALTERATIONS ____none

OPERATION, hr/wk; On Target
TIME DIST., in house - %, outside -

 -- - %
USERS' SCHEDULING cvcLe No reg . schedule Y5 .

COST, ACCELERATOR
COST, FACILITY. totat DM 40 Million

FrunDeED BY _ Hahn-Mei tner=1nsti tut

hr/wk

ACCELERATOR STAFF, OPERATION and DEVELOPMENT
SCIENTISTS 4 ENGINEERS 6

TECHNICIANS 7 crarts 30

GRAD STUDENTS involived during year

OPERATEDBY. - Res staff or x Operators
BUDGET,op&dev DM 5.5 million

runpeb 8y Hohn-Mei tner-1nsti tut

RESEARCH STAFF, not included ahove

USERS, in house ~ 40 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

FUNDED BY _Hahn-Meitner-Insftut

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable 2

m
TARGETSTATIONS 14 in é rooms
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type Q3D
COMPUTER, model PDP 11/70

OTHER FACILITIES _ Externa p'ulsing system

REFERENCES/NOTES
e Cyclotron was designed and built under
contract with Scanditronix, Uppsala, Sweden .
Scanditronix notation for the Cyclotron is
12Q refering to the energy ‘constant
E=1204%/A. The cyclotronwas acceptedin
March 78.

rerorTEDby K. Ziegler

MAGNET 4

POLE FACE diamater 380 cm; R extraction ]7] cm
AP, mi 6 ;Field_15.7 «

GAP, min cm; Fiel G at 98 x 106

max cm; Field _ ™ 1 kG
ampere turns
AVERAGE FIELD at R ext 8.2 «c
CURRENT STABILITY___ 5  parts/10%; Bax/®__1.,74

NUMBER OF SECTORS __ 4 ; SPIRAL, max 0 deg
POLE FACE COIL PAIRS: AVF___ {sec;
Harmonic correction 3/sec tor
Rad grad 12 Isec or Circ coils -
WEIGHT: Fe___ 280 tans; Coils tans

CONDUCTOR, Material and type__H_Q_um_CQp_p_e_r___

STORED ENERGY ~ 0.5 M
cooLING SYSTEM_Demineraljzed Water
POWER: Main coils 300 max, kW
Trimming cails 50 max, kW
YOKE/POLE AREA 108 %
SECTOR ANGLE (Sep Sec) 50 deg
ION ENERGY (Bending limit) E/A=____ 128  q2/a2mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 36 deg
BEAM APERTURE__ 4 cm:DC BIAS 0 KV
TUNED by, coarse  Pisten fine F |gps
RF to__20 mHz. stable :__O; 05 l10‘5

Orb F] .43 to 8 -9 mHz; GAIN, max 400 kV/turn
HARMONICS, RF/Orb F,used___ 2-6
DEE-Gnd, max__100 kv, min gap
STABILITY, {pk-pk noise}/{pk RF valt)
RF PHASE stable to + < 0,05
RF POWER input, max 90
RF PROTECT circuit, speed
Type RE-furn off
FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

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

OPERATING PRESSURE 0.1 = 0.5

PUMPDOWN TIME 8

3.7
<10-3

cm

deg
kW
usec

5

Isec

uTorr,
hrs

1ON SOURCES/INJECTION SYSTEM

xial Penning source in éMV Van de Graaff,
Stripper between Injector and Cyclotron
EXTRACTIONSYSTEM El .stat. deflector,
current septum, bending magnet
CONTROL SYSTEM
Computer Control System, PDP 11/40 2)




ENTRY NO. 21 (cont.)
CHARACTERISTIC BEAMS
Goal Achieved
Particle {MeVv} {MeV)
ENERGY ﬁ S0 ==
. %oo R
20Ne 00 280
to 40Ar 200 205
’ CURRENT (zA) (A}
Internal
External O He WA
Ne 0.1ppA  0.01ppA
Ar 0.01ppA
{part/s) {part/s)

Secondary

BEAM PROPERTIES
Measured Conditions

Pulse Width 29 RF deg008p ua of 180 Mev 20Ne

Phase Exc, max T 1 RF degQ&p_uA of 180 mev 20

Extract Eff 96 % (mZp pAof 220 mev £UNe
Res, AE/E ‘.I 0"3 % QMP_#A of IBQ MeV Z_QN_E
Emittance

(mm-mrad){ 6 3 f:;?; }ODBE uA of iBOMeV zolﬂe

OPERATING PROGRAMS, time dist

Basic Nuctlear Physics

~40 %

Solid State Physics v40 &
Bio-Medical Applications %
Isotope Production %
Development ~20 %
oreg. schedule yet. D?ta are estimated x
from short test periods. 1) x

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
The accelerator facility consists of a & MV Van de Graaff as injector for a 4-fold
symmetric separated sector cyclotron. Mostly 2¥ jons from an axial penning ion
source are accelerated to @ maximum energy of 12 MeV and dfter stripping in-
jected into the cyclotron. Before injection the beam is bunched into a phase width
of ¥53°. The energy of the extracted beam is 17 times that of injection. Single turn
extraction with AE/E*10™°and sharp time structure is the normal mode of operation.
The main target positions are reached via a double monochromator that aliows for

very flexible beam preparation., Beam has been delivered to target stations TB1,
TC1 and TD1, the other stations are under construction.

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

conference

Van de Graat!
taceslarator is at
higher tlooe )
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ENTRY NO. 22
NAME OF MACHINE

Bonn Isochronous Cyclotron

pare July 78

INSTITUTION

University of Bonn, Institut fur Strahlen-u.Kemphysik

ADDRESS

Nussallee 14-16, D—5300 Bonn, Germany

IN CHARGE T. MaYer-Kuc kuk

REPORTED by

HISTORY AND STATUS
pesiGN, dae 1965 mopEL tests 1966-67
ENG. DESIGN, date 1966-67
CONSTRUCTION,date  1967=69
FIRST BEAM date lor goal) Dec.. 1968
MAJOR ALTERATIONS

none

operaTION, 100 hriwk; on Targer_ ~ 140 ne/wk
TIME DIST,, in house 9 %, outslde %
USERS' SCHEDULING CYCLE ~1 weeks
COST., ACCELERATOR ™ 5~ IUE,. DM
COST, FACILITY. total ~ 8 + 10° DM

FUNDED BYB_un_de 1ini il
und Wissenschaft
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

scienTisTs 4 ENGINeeRs___ 3
TECHNICIANS __ § CRAFTS 1

GRAD STUDENTS involved during year 18
OPERATEDBY . Res sta#f or X ___Operators
BUDGET,op&dev 1,8 * % DM

FUNDED BY Land NRW

RESEARCH STAFF, not included above

USERS, in house ~ 80 outside ~ 2
GRAD STUDENTS involved during year .  ~~ 20

RES. BUDGET, inhouse_ 4.5 - 10° DM

FUNDEDBY L.and NRW und Bundesmini=-_

sterfiirForschung und Technologie
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 415 m?
movable = m

TARGET STATIONS 12 i 4 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type Split pole(Scanditro~
COMPUTER, model% i
OTHER FACILITIES ’

r

on

o
Time -of-flight-study
off-line mass separation

REFERENCES/NOTES
Jahresberichte ISKP 1965-1977
IEEE Trans.Nucl.Sci.,18(1971)319

H.Wahl

MAGNET

91

POLE FACE dvarga\ed_ cm
GAP, min cm; Fieid
max cm; Field _ 7 3 OcG

AVERAGE FIELD at R ext | 2 Z kG
CURRENT STABILITY parts/108; Bpax/(B)
NUMBER OF SECTORS ___ 3 __: SPIRAL, max
POLE FACE COIL PAIRS: AVF

Harmonic correction

Rad grad ____'Z_____/sec or Circ coils

WEIGHT: Fe?

cm; R gﬂr tion

at Q;H‘x 1 06
ampere turns

1,46

deg
Isec;

CONDUCTOR, Material and type copper

STORED ENERGY ~ 0.3 MJ
COOLING SYSTEM i i

POWER: Main coils 4% max, kW

Trimming coils max, kW
YOKE/PQLE AREA 100 %

SECTOR ANGLE {Sep Sec) = deg
ION ENERGY (Bending timit) E/A =___ 00 a2/A2 Mev
(Focusing timit} /A = ~30 alA ReV
ACCELERATION SYSTEM
DEES, number 3 angle 40 deg

BEAM APERTURE 2 _4 cm; DC BIAS 0 kv
TUNED by,coarsecapaClty fine_loops

RF mHz, stable ¢ 10 /106
orb F%, 4,9, 5 mHz; GAIN, max 200  kv/wmn
HARMONICS, RF/Orb F, used 349)
DEE-Gnd, max___45 kV, min gap _,

STABILITY, (pk-pk noise)/(pk RF volt) ,..5 10-4

RF PHASE stable to * <3 deg

RF POWER input, max 30 kW

RF PROTECT circuit, speed 1 usec
Type ignitron

FREQUENCY MODULATION, rate Isec

MODULATOR, type,
BEAM PULSE, width

tons;Coils____ "™~ §  toms

VACUUM SYSTEM .

PUMPS, No., Type, size 1 diffusion pump
60.cm

OPERATING PRESSURE 2 Torr,

PUMPDOWN TIME 1

hrs
10N SOURCES/INJECTION SYSTEM :int . .Penmng

. t.:Penning for ions %m 2 %1 :

K.Euler et al., 7th Int.Conf. on ex . . .. ¢
Cyclotrons and their applications EXTRACTION SYSTEM yst.
(1275)92 ele i 1 magn .channels

further references see an sheet CONTROL SYSTEM

conventional

typing limit




ENTRY NO. 22 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) (Mev) Pulse Width AL RFdeg ~1 uAof21-20mev _d
ENERGY d 14'28 14-30 Phase Exc, max RF deg uA of

MeV
. 98-5 28-60 Extract Eff 90 % 25 aof 28 mev _d
2T+ 35 85 Res, aE/E 0,1 % 5 _uaot _25mev _d

"fMif_f 100 100 Emittance <10

) CURRENT (uA) (uA) axial
: ntermal i £ £ «mm.mrad;{glo il } 10 4 od4=30y,y d
X 10 20 _
: Wﬂ’. 4 O D) OPERATING PROGRAMS, time dist 70
¢ External d 40 50 Basic Nuclear Physics . %
L OC % S 15 Solid State Physics * %
; I"'N 5 2 0,1 Bio-Medical Applications = %
Isatope Production 3] %
(part/s) {part/s) Develapment . . _ 16 %
Secondary archeometric applications 2 g
%

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

T

e TR iy e Pt et 3 e 4 TR

References: A.Scholzenetal.,Nucl.Instr. 123 (1975) 327
H.Hinterberger et al.,Nuc!.Instr. 130 (1975) 335
TR noononn " 130 (1975) 347
nooon oo n n 133 (1976) 1

M.Agena et al., these Proceedings

typing limit
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ENTRY. NO. 23
NAME OF MACHINE Isochronous Cyclotron CV 28

paTe_ 8/30/78

INSTITUTION Physikalisch-Technische Bundesanstalt

ADDRESS Bundesallee 100, 3300 Braungghme;g, W.Germany

IN CHARGE Hein JUrgen Brede neroRTEDY, Hede Brede
HISTORY AND STATUS , MAGNET _
DESIGN,date - ) ~ MODEL tests POLE FACE diameter_20+5 ¢m;Rextraction_ 41 em
ENG. DESIGN,date _} The Cyclotron Corp. GAP,min 5.08 _cm:Field22.1 &G 2023 X 10°
CONSTRUCTION, damj .. max 11.64 cm:Fieid14.2 kG

FIRST BEAM date {or goal} 19 7? _
MAJOR ALTERATIONS ?g‘;?pumplng system

QPERATION, tr/wk;: On Target b/ wk
TIME DIST., in housa %, outside %
USERS' SCHEDULING CYGLE __ weeks

COST, ACCELERATOR .5 x 10°

COST, FACILITY,toal_$ 1.4 x 107

Funpep 8y Bulideswirtschaftsmini-
sterium
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

ELE t
AVERAGE FIELD at R ext 1 'Z 5 kG ampere turns

CURRENT STABILITY_10Q __ parts/10%; Bau /(B
NUMBER OF SECTORS __ 3 ; SPIRAL, max deg
POLE FACE COIL PAIRS: AVF Isec:
Harmonic correction__1_Per sector
Rad grad Jsec or Circcoils__3
WEIGHT: Fe___ 22 _ tons; Coils tons
CONDUCTOR, Material and type
STORED ENERGY - MJ
coouinGg system Demineralized water
60

POWER: Main coils max, kW
1 ENGINEERS 1 Trimming coils 15 max, kW
:if:h:.zr:N; -1 CRAFTS 1 YOKE/POLE AREA *
! ——— - o} SECTOR ANGLE (Sep Sec) ‘deg
g:::ATELLD:\?TS involved d;’""gt:f:‘“ p— 10N ENERGY (Bending Timit) E/A = a2/A% Mev
1 es s or perators . P
_ . F limit) E/A = /A MeV
BUDGET, op & dev {Focusing limit} E/ q &
runDED By Bundeswirtschaftsmini- ACCELERATION SYSTEM
sterium DEES, number__ 2 i 82 d
- , Numhber angle eg
RESEARCH F, not included
\RCH STAFF, not included shove BEAM APERTURE 2.04 cm;DCBIAS__ Q,7 &V
USERS,inhouse __ 9 outside 3 TUNED bv, coarseShort. Pl. fine_Trim Cap,
GRAD STUDENTS involved during year 0 RE. 6.5 to_ 26 mHz stablet 30 1108
RES. BUDGET, inhowse $ 300 000/year obF6.5 6 Stw_26 mHzGAIN,max ___ 110  kViturn
FUNDED 8y Bundeswirtschaftsmini- HARMONICS RF/Orb F, used_ R
sterium DEE-Gnd, max kV, min gap 1.5 em
FACILITIES FOR RESEARCH STABILITY; (pk-pk noise}/{pk RF volt) 0.001
SHIELDED AREA, fixed 24 x 30 m2  AF PHASE suable o = dea
Lo 2 RF POWER input, max 40 kW
movable ™ RF PROTECT circuit, speed '
TARGET STATIONS __ 5 in 2 rooms e Clreut, pee see
) Igni wbar
STATIONS served at same time, max 1 Type g tron Cro

MAG SPECTROGRAPH, type

COMPUTER, model ~_ PDP 15-, PDP 11—

OTHER FACILITIES Time—of-FlJ.qht-' :
Spectrometer, 3.75 MV ‘Van de
Graaff Generator with 1nterna1
pulsing system

REFERENCES/NQTES

H.J. Brede ef al.,
Nucl. Instr. % Meth.
published

to be

FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 2 Turbomolecular
pumps, Refrigerator cryopump

OPERATING PRESSURE 15

PUMPDOWN TIME 0.5

ION SOURCES/INJECTION SYSTEM
Internal Penning

_lsec

uTorr,

hrs

EXTRACTION SYSTEM
Electrost. deflector +mag. channel
CONTROL SYSTEM .
Manual control
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ENTRY NO. 23 (cont.)

CHARACTERISTIC BEAMS

BEAM PROPERTIES

Goat Achieved Measured Conditions
Particle (MeV) {(MeV) Pulse Width RF deg uA of MaV
ENERGY P 24 24 Phase Exc, max RF deg uA of MeV
at 14 14 Extract Eff _ % uA of MeV
3Hett 36 36 Res, AE/E % uA of MeV
LHe‘”‘ 28 — 28 Emittance
Ioternai P ‘360 (mm-mrad) { adial }1 O uaof mev 4
d —450_
OPERATING PROGRAMS, time dist
_He — —300
External 0 100 Basic Nuclear Physics %
4 100 Solid State Physics %
He 60 Bio-Medical Applications %
isotope Production %
(part/s) {part/s) Development _ : %
Secondary Production of monoenergetic o
neutrons 100 %

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 keVv

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.




ENTRY NO. 24

INSTITUTION

NAME OF MACHINE Jsochronous variable energy cyclotron CV 25  mas TCC, Berkeley
Institute Med. Rad. Physics and Biology, Div. Rad. Physics (20.%.

78)

ADDRESS __ Hufelandstr. 55, D 4300 Essen 1, Western Germany

INCHARGEProf. Dr. J. Rassow REPORTED by___Rassow

HISTORY AND STATUS
DESIGN, date _1973 MODEL tests 1974

ENG. DESIGN, date _1972
CONSTRUCTION, date 1924

FIRST BEAM date (or goal)_Sept.1975 (in Essen)

MAJOR ALTERATIONS

OPERATION, __ 40 hr/wk; On Target__ 20 hr/wk
TIME DIST., in house__¥ %, outside__ ¥ %
USERS’ SCHEDULING CYCGLE_ weeks

COST, ACCELERATOR _§ 0.9 x 10

COST, FACILITY, total _ $ 1.6 x 10"

FfUNDED BY Land Nordrhein-Westfalen
(University)

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS _7 ENGINEERS S
TECHNICIANS 3 CRAFTS |

GRAD STUDENTS involved during year

OPERATEDBY, Res staff or

BUDGET, op & dev

FUNDED BY Land Nordrhein-Westfalen
(University)

RESEARCH STAFF, not included above

USERS, in house 3 ErOoups outside

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

Operators

MAGNET

POLE FACE diameter__ 90 _cm; R extraction __ 42 cm
GAP, min__5.,0 cm; Field_14 kG) 0 x 10°
max__ 10,1 cm;Field_20 &G Q.25

AVERAGE FIELD at R ext 17 kGJ ampere turns
CURRENT STABILITY .ZQQ parts/'los; Bmax/(B).
NUMBER OF SECTORS __ 3 : SPIRAL, max 42 deg

POLE FACE COIL PAIRS: AVF nomne Isec;
Harmonic correction 2 sets
Radgrad__—= __ /secor Circcoils__~—

WEIGHT: Fe 21 tons; Coils 2 tons
CONDUCTOR, Materia! and type_(Cu_tubes

STORED ENERGY___ =~ MJ
COOLING SYSTEM__water
POWER: Main coils___ 70 max, kW
Trimming coils___ 20 max, kW
YOKE/POLE AREA 110 %
SECTOR ANGLE (Sep Sec} 120 _deg

ION ENERGY (Bending limit} E/A =___28%# aZ/A MeV

{Focusing limit) E/A = G/A MeV
% 24 (H')
ACCELERATION SYSTEM
DEES, number 2 angle 90 deg

BEAM APERTURE_ 2,0 _cm; DC BIAS_ 1 kv
TUNED by, coarseShort . Planefin

RF_6.5 to__25.5 MHz, stable t__l_OO /10‘5
ObFO.§ to_26,5MHz: GAIN,max _ 80 kV/wrmn
HARMONICS, RF/Orb F, used__fundamental

DEE-Gnd, max 30 kv, mingap 1.3 cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noise)/(pk RF volt)
SHIELDED AREA, fixed 138 g2 RFPHASEstablerox deg
movable m2 RF POWER input, max 40 KW
TARGET STATIONS 7 in 4 rooms RF:ROTECT circuit, speed . 0,05 usec
: —crovbar - series tube ==
STATIQNS served at same time, max 1 FREZ::JBENCY —— 5
MAG SPECTROGRAPH, type - ULATION, rate Isec
COMPUTER, model - MODULATOR, type__—
OTHER FACILITIES isocentric neutron facility BEAMPULSE width ==
§ external and 1 internal target vacuum sysTEm Oil diffusion pump
stations neutron activation stationpmps, no., Type, size NRC 1 X 25 cm
OPERATING PRESSURE
REFERENCES/NOTES Rassow, J.: Planning of a on 10 KTorr,
Cyclotron Facility within a Radiological PFUMPDOWN TIME 0.3 hrs

Centre. In: Kormano,M., Stieve, F.: Plan—IONSOURCES/INJECTION SYSTEM
ning of Radiological Departments. Thieme
Publisher, Stuttgart, 1974.
Rassow, J., Hiidepohl, G., Maier, E., EXTRACTIONSYSTEM Electrostatic deflector
Meissner, P.: CIRCE — Cyclotron Isocen-  and magnetic channel
tric Neutron Therapy Facility, Radlatlon CONTROL SYSTEM
Physics Essen. In: Burger, G., Ebert, H.G.2: Proceedings Third Symposium on Neu-
typing limit tron Dosimetry in Biology and Medicine.Neuherberg May 1977. EURATOM EUR %8:%8 Iq)Eé
.......................................... EN 1 7




ENTRY NO. 24 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle (MeV) {(MeV) . Pulse Width RF deg uA of MeV
ENERGY protons 2= 24 =24 Phase Exg, max RF deg uA of MeV
e deuterons 3 - 14 §_: 14 ExactEft 70 % 100 wAof _14 Mevdeuterons
}LQQL““_}H‘ 5438_ 5 - 3{ Res, AE/E % uh of MeV
Heliwmd++ 6= 28 o ' Emittance
CURRENT ' (uA) (HA) 250 axial :
Internal protons 500 300 {mm-mrad) { 250 _radial } 100 wAof__14 MeVdeuterons
deuterons 500 400
He-3 150 150 OPERATING PROGRAMS, time dist
External He-4 100 100 Basic Nuclear Physics 33 %
protons 70 85 Solid State Physics %
deuterons 100 120 Bio-Medical Applications 13 % ‘
He-3 70 80 Isotope Production kki %
He-4 §orvs) Gorts) Development __inicluded above %
Secondary %
%

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

T
9 1

ol

T
- 3 4
METERS

BEAM SCANNER
X=Y=-STEERING MAGKET
QUADRUPOLE

MATH SHUTTER/COLLIMATOR

-

FOWER SUPPLY

BEAM LINE VACUUM SYSTEM
SAFETY BEAM STOP

NELTRON : EXTERNAL TARGET SYSTEW
TUERAPY KT .ol INTERNAL TARGET SYSTEM

SWITCHING

MACNET NEUTRON

DOS IMETRY

PATIENT

pressInG )

N

NUCLIDE : ¢ CONTROL
PROMUCTION fir2: o RADIOPHYSICAL R o K ROCHM
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ENTRY NO. 25

NAME OF MACHINE Hamburger Isochron-Zyklotron - HAIZY

DATE__ 1972

INSTITUTION _L_lns.tmm.L.Experjmenmm;mlk,_llnuLe:sit;Lnﬁ_Hamhuxg———

ADDRESS __Hamburg, Germany

INCHARGE_Board of the Institute REPORTEDby_ M. Rorymann, R, Langkau

HISTORY AND STATUS

DESIGN, data _ 1965  mMODEL tests 1966
ENG. DESIGN, date 1966
CONSTRUCTION, date __~1966~1968

FIRST BEAM data (or goal) 1968
MAJOR ALTERATIONS _none

OPERATION, _140 hr/wk; On Target ZQ he/wk
TIME DIST.,inhouse____ 70 ___ 9%, outside 30 %

USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR ___$ 1.1 x 10°

COST, FACILITY, total

runpepay _State of Hamburg and BMBW of
Fed. Rep.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 2
TECHNICIANS 6 CRAFTS 4

GRAD STUDENTS involvad during year 4
OPERATEDBY, .- __Res statf or QOperators
BUDGET, ap & dev $200,000

FUNDED BY ’

RESEARCH STAFF, not included abova

USERS, in house 12 outside 6
GRAD STUDENTS involved duringyear 12
RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

N

SHIELDED AREA, fixed -
movable 600 m2
TARGET STATIONS ___ 6 in’ 4
STATIQONS served at same time, max 1
MAG SPECTROGRAPH, type_.—_ -
COMPUTER, madel - PDP 9
OTHER FACILITIES
-1sotope production
Time-of-flight

raoms

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

Nucl. Inst. and Meth. 68 (1969), p. 135

Nucl. Inst. and Meth 94 (1971) p. 391

MS - Movable short
VC - Variable capacitor

........................................

MAGNET

POLE FACE diamater 140 cm; R extraction 57  em
GAP,min__ 16 com; Field kG 6
max 32 cm; Field kG ::npere tu)r(n:o
AVERAGE FIELD at R ext 15 kG
CURRENT.STABILITY__20 _ parts/10%; Byrpx/®_1.33
NUMBER OF SECTORS 3 ; SPIRAL, max __37 deg
POLE FACE COIL PAIRS: AVF
Harmonic correction 3
Rad grad ~ /secorCirccoils 10}
WEIGHT: Fe____ 80 tons; Coils 8 tons
CONDUCTOR, Materdal and type
STORED ENERGY M

/sec;

COOLING SYSTEM____water
POWER: Main coils 100 max, kW
Trimming coils 40 max, kW
YOKE/POLE AREA - %
SECTOR ANGLE (Sep Sec) - . deg
ION ENERGY (Bending limit) E/A =____30 a2/a2 Mev
{Focusing limit) E/A = /A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE_ 2,8 cm;DCBIAS___ 1 KV
TUNED by, coarse MS tine_ VC, auto

RF__S to__23 mHz, stable £ 20 110°
ObF_ 5 - to_23 mHz; GAIN, max _100 kV/turn
HARMONICS, RF/Orb F, used -

DEE-Gnd, max__50. ___kV, min gap cm
STABILITY, (pk-pk noisel/{pk RF volt)__2 x_10~Y%
RF PHASE stable to ¢ - deg
RF-POWER input, max 140 kW
RF PROTECT circuit, speed usec
Type ’ iti pickup
FREQUENCY MODULATION, rate fsec
MODULATOR tvpe
BEAM PU LSE width
VACUUM SYSTEM
PUMPS, No., Type, Size
OPERATING PRESSURE 3 uTorr,
PUMPDOWN TIME <2 hrs

ION SOURCES/INJECTION SYSTEM
Livingston type

EXTRAGTION SYSTEM |
DC-electrostatic def. + 2 compensat:.ng

CONTROL SYSTEM. iron channels




ENTRY NO. 25 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle (MeV) {MeV)
ENERGY e 10-32_ 10-34_
p 3-30 6-30
d 5-16 5-17
T 13-44  15-40.
CURRENT (uA) (uA)
Internal P > 100 _300
T - 10
Q 50 20
External p 100 100
T ~ 6
a 30 10
{part/s) (part/s)
Secondary = v

BEAM PROPERTIES
Measured

Pulse Width 30 RFdeg 10 uAof 15 Mev p.

Conditions

Phase Exc, max _ 5 RFdeq -5 uAof 15 MeV p‘
Extract Eff 75 o 10 uAof 24 Mev _p

Res, AE/E 0.3 % S wAof 1S Mev _p
Emittance ’ = . V ' ’ :
- (16 axiai - T
. — 5 uAof 15 mev P
{mm r‘nrad){ 20 »ra‘dvial} - B2 O Me i ‘p
OPERATING PROGRAMS, time dist ~ - -
Basic Nucleér Physics . 95 = %
Solid State Physics _ = %
Bio-Medical Applications__~ .~ = . "~ %
Isotope Production -5 _ %
Devefopment : %
. % ’

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

1) Beam pulsing system under construction

2) Beam trensport system sec: Nucl. Inst. § Mefh. 99, 557 (1972)

typing limit
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ENTRY NO. 27

NAME OF macHine Heidelberg Campact Cyclotron

oaTedJuiy 1978

wsTiTuTion - German Cancer Research Center—~Inst.for Nuclear Medicine

ADDRESS

Heidelberg-West Germany

IN CHARGE Prof .Dr.W.J. ILorenz/

Dr. G. Wolber
HISTORY AND STATUS
DESIGN, date __ 1967 MODEL tests 1968—69
ENG. DESIGN, date
CONSTRUCTION, date 0ct.1971—Mav 1972
FIRST BEAM dase (or goall June 14th, 19724
MAJOR ALTERATIONS

OPERATION, TiN.33 te/wk; On Target___ 20 hr/wk
TIME DIST., in hause %, outside %
USERS' SCHEDULING CYCLE - waeks
COST, ACCELERATOR 1,5x107 DM
COST, FACILITY, total 10/ M

runpep ey Volkswagenwerk Foundation

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

scienTIsTs 1 ENGINEERS 1
TECHNICIANS 6 CRAFTS
GRAD STUDENTS involved during year 1

OPERATEDBY._ Res staff or 2 »
BUDGET.»OD. & dev

Operators

FUNDEDBY Federal Govermpmepnt 90%
- Government of State 10%
RESEARCH STAFF, not included above

USERS, in house 4 outside 3
GRAD STUDENTS involved during year 2
RES. BUDGET, in house

runDep By Federal Goverrnment > 90%

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 16 x 18 m2
movable 2

TARGET STATIONS 6 . in
STATIONS served at same time, max
MAG SPECTROGRAPH, typa -
COMPUTER, model -
OTHER FACILITIES

fast neu £

therapy

rooms

Lnd L5

REFERENCES/NOTES
+)End of tests:April 30th,1973.
Fixed schedule for experiments
since 1975
1)Liesem,H. :Nucl.Instr .Meth. 105,
1972, 329-332
2)Wolber,G.et al.: 7th Int.Conf.on

REPORTED by Dr. G. Wolber

MAGNET 1)

POLE FACE diameter 109 cm; R extraction 49 cm
GAP,min__2s4 cm;Field_20 «G 0 175)”05
max 17;5 cm:FieId___a_____kG m re tur
AVERAGE FIELD at R ext kG | 2mere turns

CURRENT STABILITYE 50 _parts/10°; Bax/® 1,43

NUMBER OF SECTORS___ 4 :sPIRAL, max_O deg
POLE FACE COIL PAIRS: AVF 4 Isec;

Harmonic correction -

Rad grad /sec or Circ coils —
WEIGHT: Fe_ 24 tons; Coils_ tons
CONDUCTOR, Materdal and type Cu pipes
STORED ENERGY_ ~0,1 Ml
COOLING SYSTEM Water
POWER: Main coils 40 max, kW

Trimming coils 0,8 max, kW
YOKE/POLE AREA 102 %

SECTOR ANGLE {Sep Sec) 45 deg

ION ENERGY (Bending limit) E/A = a2/A2 MeV
{Focusing limit) E/A = q/A MeV

ACCELERATION SYSTEM 1)

DEES, number 2 angle 43 deg

BEAM APERTURE_2,3  cm;DCBIAS_— KV

TUNED by, coarse Manual fine _VC (Auto)

RF 28,6 w__ 43  mHz stable+_ 50 110°

Orb F_lo__ to____ mHz; GAIN, max ]_6_5_thurn
HARMONICS, RF/Orb F, used 2/4

DEE-Gnd, max & kV, min gap
STABILITY, (pk-pk noise)/(pk RF volt)___5x10 >

RF PHASE stable to + not measured deg

cm

RF POWER input, max 60 KW

RF PROTECT circuit, speed usec
Type

FREQUENCY MODULATION, rate /sec
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size__2 X 450 ltrs/sec

VERTICAL TURBO PUMPS
OPERATING PRESSURE 20 uTorr,
" PUMPDOWN TIME 0,3

hrs

10N SOURCES/INJECTION SYSTEM
Livingstone Type

exTRacTiON sYsTem DC Electrostatic
Defelctor and Focusmg Magnet Channel

Cyclotrons and their Applications, CONTROL SYSTEM

Zurich,

_.tzerland, Aug . 19-22,
1975 _




ENTRY NO. 27 (cont.)
CHARACTERISTIC BEAMS 2)

Goal Achieved
Part&cle {MeV} {MeV}
ENERGY p/“He 21,5
da_ 10,6
___“He 28
CURRENT {uA) Aj
Internal pld 1d5
*re e 50
External P 53 ’ 5
d 100
3He, %He 16
{part/s) (part/s)
Secondary n 6x1 07 3)

BEAM PROPERTIES
Measured Conditions

Pulse Width RF deg KA of MeV
Phase Exc, max —=3() RFdeg 45 uA of‘[Q_'_ﬁ_MeV d

Extract Eff 50=70 % A o0, 6 MeV d
Res, AE/E 0,5 % KA of MeV
Emittance not measured
__axial
(mm-mrad){ R } uA of MeV
- radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics -
Bio-Medical Applications___ 40
Isotope Production 60

Development

RRE KRR

3) En=8,5 MeV, dose -ate~20 rad/min at FSD=120 cm and 50 wA 4

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, AGDITIONAL REFERENCES
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ENTRY NO. 28

NAME OF MACHINE Jiilich Isochronous Cyclotron (JULIC)

pateAug. 1978

INsTITUTION Institut fir Kernphysik der Kernforschungsanlage (KFA) Jiilich

ADDRESS __ D=5170 Jiilich, W. Germany

INCHARGE _ C.U. Mayer-Bdricke

HISTORY AND STATUS

DESIGN,date 1963 MODEL tests  1963-1965
ENG. DESIGN, date 1964/1965
CONSTRUCTION, date 1966-1969

FIRST BEAM date (orgoal) _int.1968: ext.196
MAJOR ALTERATIONS __ none

OPERATION, 168 hrlwk On Target 140 hr/wk
TIME DIST.. in house____6____% autside 32 %
USERS' SCHEDULING CYCLE ) weeks
COST, ACCELERATOR __ 14x100 DM

COST, FACILITY, totat __24x10% DM (eycl.&bldg.)
FUNDED BY __ Kernforschungsanlage Jiilich

ACCELERATOR STAFF, OPERATION and DEVELOPMENT
SCIENTISTS 4 ENGINEERS 2

TECHNICIANS 13 CRAFTS 5

GRAD STUDENTS involved during year —
OPERATEDBY___ =« . Res staff or 8 Operators
BUDGET, op & dev

FUNDED 8Y ___Kernforschungsanlage Jillich

RESEARCH STAFF, not included above

»* W
USERS, in house __30 outside 75
GRAD STUDENTS invoived during year 5
RES. BUDGET, in house

runpep 8y __Kernforschungsanlage Jiilich

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 210 (cycl.vault) 2

mavable 915 (exper.rooms) 2
TARGETSTATIONS = 11 n 6 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type_ QQDDQ
COMPUTER, mode! PDP15, PDP11
OTHER FACILITIES In-Beam Gamma Ray Facili-
ties; Bent Crystal Gamma Ray Spec-—
trometer; Orange Type Beta Ray
Spectrometer; Facilities for Iso—~
__tope Production and Chemistry
REFERENCES/NOTES
H.Thimrel,Kerntechnik 12(1968)663
W.Kuhlmann,J.Bojowald,C.Mayer-Bo~
ricke,J.Reich,Proc.Fifth Int.Cycl.
Couf.,0xford, 1969,p.190
C. Mayer-Biiricke JUL-665 KP (1970)

- Instltut f. Kernphysik of KFA
Other institutes of KFA, foreign
and German universities

REPORTED by C.U.Mayer-Béricke, J.Reich

MAGNET

POLE FACE diameter_ 330 cm;Rextraction 154  cm
GAP,min__ 8.4  cm;Field_19.2 &G
at0. 18 x 10°
max_24  cm:Fied__ 7.0 kG
AVERAGE FIELD at R ext 13.5 kG
CURRENT STABILITY_*10Q parts/10°%; Brax/®_L . 47

NUMBER OF SECTORS 3 ;SPIRAL, max__ 20 deg
POLE FACE COIL PAIRS: AVF

Harmonic correction

ampere turns

13/sec

Rad grad 12 /secor Circcoils_____ |
WEIGHT: Fe_ v 700 tons; Coils 12 tons
CONDUCTOR, Material and type COpper, square hollow

/sec;

STORED ENERGY Ml
COOLING sYsTEm demineralized water
POWER: Main coils - 50 max, kW
Trimming cails 12 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) - deq
ION ENERGY (Bending limi) E/A=____ 180 q%/a2 Mev
{Focusing limit) E/A = q/A MeV
ACCELERATION SYSTEM
DEES, number 3 angle 40 deg
BEAM APERTURE__ 2.4 cm;DCBIAS 0 kV
TUNED by, coarse_panels fine rot. loops
RF__20 1o 30 mHz, stabte + 13 110°
Ob F_6.31t0__ 10 mHz; GAIN, max 240 kViturn
HARMONICS, RF/Orb F, used 3
DEE-Gnd, max 45 kV, min gap 1 cm
STABILITY, {pk-pk naise}/ (pk RF volt) 8- 10‘1*
RF PHASE stable to + deg
RF POWER input, max 60 kW
RF PROTECT circuit, speed 1 usec
Type igpitron
FREQUENCY MODULATION, rate [sec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 2, 01l diffusion
80 cm diameter, 30 000 1/sec
OPERATING PRESSURE 5 uTarr,

PUMPDOWN TIME between 2 and 4

(ON SOURCES/INJECTION SYSTEM
Livingstone type

hrs

EXTRACTION SYSTEM

El.defl., screen chann.,foc.chann.
CONTROL SYSTEM

conventional




ENTRY NO. 28 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeV) Putse Width 15/ 7 RF ded00/10 ua of _60 mev
ENERGY P 22.54%5 Phase Exc, max RF deg uA of MeV
d %45-90 Exvact Ef 9015 %  10/4 aof 60 mev
3He 67-185 Res, aB/E 0.3/0.5 & 10/4 uaof 60 mev
o 90-180 Emittance
CURRENT (uA) (nA) 20 _ axial
Internal p > 1 00 (mm mrad) {20 10 radiial }l0/4 u,A of 60 MeV
d >100
JHe, a >~ 30 OPERATING PROGRAMS, time dist (1977)
External p > 30 Basic Nuclear Physics 79.5 %
d > 15 Solid State Physics Mater. Science 3.5 9%
JHe,a > 8 Bio-Medical Applications %
Isotope Production 9.0 %
{part/s) (part/s) Development of Accelerator 3.8 %
Secondary of Experiments 2.9 %
Miscellaneous 1.3 %
i“second number refers to inserted axial phase slits
PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
- e M G " OPERATION SUMMARY 1977:
= QUADRUPOLE i .
. ,,z)iggzggﬁgng' Beam Time foF Exper. 6313h 85.0 %
‘ CTEWSS | Scheduled Mainten. 254h 3.4 7
@ wemawneamas.  SyStem Failures 858h 11.6 7%
T T LG e .| Scheduled Oper. Time 7425h 100.0 Z
‘: T ? (@) ORANGE BETA SPECTROM
( OTHER FEATURES
1)

Emittance Measuring Device

Double Monochromatorz)
Momentum resolution p/Ap(FWHM)>
20000, transmission v2 %

Beam Pulsing3)

Microscopic: 1 out of 3 beam pulses
Macroscopic: Beam-fall-off time
v]lusec

Axial Phase Slits%)
70RF, transmission 10 %

; L, ped TG LC BT i ' 12 Beam Phase Probes
T Detection on first 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



typing limit

ENTRY NO. 29

NAME OF MACHINE Juelich Compact Cyclotron (Cv 28) DATE_July 78

INSTITUTION Kernforschungsanlage Juelich -~ IFF

ADDRESS Postfach 1913, D-51 ny

INCHARGE_J. L. Hemmerich REPORTEDby___J. L. Hemmerich
HISTORY AND STATUS MAGNET
DESIGN, date 1969 MODEL tests __ 1973 POLE FACE diametar__ 90 cm;Rextraction 42  cm
ENG. DESIGN, date 1970 . GAP, min cm; Field kG e 2 x1cf
CONSTRUCTION, date . 1973 =~ 1975 max 1O emiField kG A
FIRST BEAM date lorgaal)l___ Qct. 1975 AVERAGE FIELD at R ex:_._ﬁL kG
MAJOR ALTERATIONS none CURRENT STABILITY_S parts/10%; Brngx/(®

' NUMBER OF SECTORS_3 ;SPIRAL, max_60  deg

OPERATION, ‘80 hriwk:On Target___72  hriwk  POLE FACE COIL PAIRS: AVF none fsec;

TIMEDIST.,inhouse__4Q _ %, autside__G0 %
USERS' SCHEDULING CYCLE 8 weeks

COST, ACCELERATOR S 1 Mio.

COST, FACILITY, total 2 2 Mio,
FUNDEDBY ___ German Government

ACCELEHAfOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 2

TECHNICIANS _ 4 CRAFTS
GRAD ST UDENTS invoived during year

OPERATED BY Res staff or. 4 Operators

BUDGET;op&dev _$ 100,000 per year

FUNDED BY German Government §

RESEARCH STAFF, not included above

USERS, inhouse  © outside 20

GRAD STUDENTS involved during year -

RES. BUDGET, in hause

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed N 200 m®

movable . - m2 '

TARGET STATIONS 8 in 4 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type none

COMPUTER, miodel PDP _11-40 (1979)

OTHER FACILITIES __Pneumatic transfer
for internal and 1 external
target

REFERENCES/NOTES

J. Hemmerich, R. H6lzle,
W. Kogler,

Kerntechnik 19 (1977) p.67to®

Harmonic correction___ 2 _coils/sector
Rad grad -

- = __Isecorcirc coils-_4____
WEIGHT: Re £Otal 23 . qns; Coils tons
CONDUCTOR, Matarial and type Cu- foil
STORED ENERGY. MJ
cooLinG sYSTEM_Demineralized water

POWER: Main coils___ 00 _ max, KW
Tri gcoils_50 max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A=__ 28 a2/a% Mev
{Focusing limit) E/A = o/A MeV
ACCELERATION SYSTEM
DEES, number___ 2 angle 90 deg

BEAMAPERTURE_2.5 cm:DCBIAS_, 5=2 KV
TUNED by, caarsPhOXt ,- plangine_ V

_Var. cap. _
RF__6 1026 __ mHaz, stablet 1 110°
ObF_ 6 t0_26 mHz; GAIN, max kV/turn

HARMONICS, RF/Orb F,used__fundamental
DEE-Gnd, max__30 kV, min gap 1.27
STABILITY, {pk-pk noise)/(pk RFvolty_1 % 10~

cm

RF PHASE stable to ¢ deg
RF POWER input, max 758 kW
RF PROTECT circuit; speed 1 usec
Type ' ss fube
FREQUENCY MODULATION, rate = Jsec
MODULATOR, type_. -
BEAM PULSE, width -
VACUUM SYSTEM
PUMPS, No., Type, Size 1 Diff. p. 12"
OPERATING PRESSURE 50 uTorr,
PUMPDOWN TIME 1/2 tirs
ION SOURCES/INJECTION SYSTEM
"0old cathoda® P‘ enni ng-—oxr
thermion ic_mode
EXTRACTION SYSTEM
d ¢ electrostatic + mag. channel
CONTROL SYSTEM




ENTRY NO. 29 (cont.)

CHARACTERISTIC BEAMS BEAM PHOPERTlES
Goal Achieved Measured Conditions
Particle (MeV) {MeV) Pulse Width RF deg uA of MeV
ENERGY P 2-24 2=24 Phase Exc, max RF deg uA of MeV
d 3-14 3-14 Extract Eff % uA of MeV
3 He++ 5-36 5-36 Pes, AE/E % o ___uAof MeV
o) E;_z_a_— 6=28 Emittance
CURRENT uA) (A 15 avia
Internal P 500 250 (mm-mrad){ 15 radia!} 5 uA of 24 mev D
d 500 250 . '
a 100 - 00 OPERATING PROGRAMS, time dist
External P 70 90 Basic Nuclear Physics %
d _ 100 110 Solid State Physics 40 % %
o 50 10 Bio-Medical Applications__ 200 % %
Isotope Production 40 2 %
(part/s) 12 {part/s} 12 Development %
Secondary n 3x10 3x10 %
%

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

Originally designed for manual control, all cyclotron and
peripheral pdwer 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
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ENTRY NO. 30

NAME OF MAcHINE Karlsruhe Isochronous Cy%'on

P
-

./‘

paTe 1.8.1978

insTiTuTion Kernforschungszentrum, Zyklotronlaboratorium

ADDRESS D-7500 Karlsruhe, Postfach-3640, Germany

INCHARGE H. Schweickert

HISTORY AND STATUS

DESIGN, date ___ 1958 MODEL tests
ENG. DESIGN, date

CONSTRUCTION, date ___1960-1962

FIRST BEAM date {or goal) int. 1962, ext. 1964
MAJOR ALTERATIONS axial injection 1971

1958-60

OPERATION, 168  hrjwk:On Target V135 hr/wk
TIME DIST., in houss X %, outside X %
USERS' SCHEDULING CYCLE 1 weeks

COST. ACCELERATOR 4.6 x 10° DM

COST, FACILITY, toral 20 x 106 DM/to date

runpep gy Federal Government & State of

Baden-Wiirttemberg
ACCELERATOR STAFF, CPERATION and DEVELOPMENT

SCIENTISTS 3 ENGINEERS 5
TECHNICIANS 10 CRAFTS 20

GRAD STUDENTS involved during year

OPERATEDBY Res staff or 10 Operators
BUDGET, op & dev 2 x 10

FUNDED BY Federal Government & State of

Baden-Wiirt temberg
RESEARCH STAFF, not included above
USERS, in house ___ 40% outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

90

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 225 2
movable 2
TARGET STATIONS g8 in 2
STATUIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, madel 3-NOVA 2
OTHER FACILITIES
Time-of-F1ight Spectrcmeter (190 m)
Isotope production
Beam pulsing systems

REFERENCES/NOTES
Proc. Int. Conf. SF Cyclotrons
CERN 63-19, p. 24

Nucl. Inst. Meth.

13, 55 (1961)
KFK 754 (1968)

x In house refers to users from KFK

REPORTED by H. Schweickert
MAGNET
POLE FACE diameter_ 225 cm; R extraction _103 cm
i 8 19.5
GAP, min cm; Field kG at 0. 16x 106
max___ 16 _cm;Field 19,5 kG

AVERAGE FIELD atRext 14,7 kG | 2meere turms
CURRENT STABILITY 5 parts/10 : Bmax /(B 1.3
NUMBER OF SECTORS __ 3 ;SPIRAL, max___—
POLE FACE COIL PAIRS: AVF -
Harmonic correction
Rad grad 5 /sac or Circ coils
WEIGHT: Fe 280 tons; Cails 8.5 ons

deg
Isec;

CONDUCTOR, Materdal and type Cu
STORED ENERGY MJ
COOLING SYSTEM water
POWER: Main coils 32 max, kW
Trimming coils 1 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) - deg
1ON ENERGY (Bending limit) E/A =___104 a2/a2 mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 3 angle 60 deg
BEAM APERTURE__ 3.5 cm;DCBIAS__ O Y
TUNED by, coarse = finerotating loop
RF__ = t0_33 mHz, stable + 5 1108
ObF = tw_1l11 mHz; GAIN, max 240 kV/turn

HARMONICS, RF/Orb F, used 3 only
DEE-Gnd, max 4Q_ . kV, mingap__1
STABILITY, (pk-pk noise}/(pk RF volt}_0,001
RF PHASE stable to %

cm

deg
RF POWER input, max N kW
RF PROTECT circuit, speed - usec
"rype Ignitron
FREQUENCY MODULATION, rate o fsec
MODULATOR, type -
BEAM PULSE, width -
VACUUM SYSTEM
Puma %o T’pe' size % D1ffus1on‘ pumps
0 + 12000 /sec)
OPERATING PRESSURE . 4 uTorr,

PUMPDOWN TIME 1/2 hrs

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
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ENTRY NO. 30 (cont.)

CHARACTERISTIC BEAMS

ENERGY

CURRENT
Internal

External

Secondary

BEAM PROPERTIES

Goal Achieved Measured Conditions
Particle (MeV) {MeV) Pusewidth 10 RFdeg | uAot 53 mev _d
p(Hi) 26(52) Phase Exc, max RF deg uA of MeV
d 52 Extract Eff > % uA of 52 MeV d
T - 104 Res, AE/E 0.3 & KA of Mev
bLi3+ 156 Emittance
{uA) {uA) 9 axial
. f 2 d
P 0 (mm mrad){ 6 radial } 5_ uAof___52 Mev
d >1000
o 100 OPERATING FROGRAMS, time dist
p,d,a >10 Basic Nuclear Physics 42 %
bLid+ 0.1 Solid State Physics 24 %
pol.d. 0.1 Bio-Medical Applications 1 .
Isotope Production 3 b
{part/s) (part/s) 5 %
valapmant
eutron 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 applicatic. oriented research

projects (wear studies of machine parts

, radiation damagel), routine pro-

duciton of iodine-1232), etc.)with about 50 % of all operatiom.At present
a large amount of the basic nuclear physics experimental program is per-

formed using the polarized deuteron~ and the

6Li3+-peams injected by the

axial injection system3).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 1981:12cC,
14N,160,20Ne(?) with a fixed energy of 26 MeV/A.

Neutron time-of-facility: 190 m flight path, neutron pulse length <l nsec;
neutron flux at detector position >10° n/cm?® sec

Rev. Sci. Instr. 39 (1968) 1279; KFK 2298 (1976)

Beam analyzing magnet:

cm, deflection angle 150°; resolution at ! mm glits 5 x 10—,

Computer aided operation:

double focussing (n=0.5), deflection radius 130

W.R. Kappel, W. Kneis, J. M6llenbeck, 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 (Birkhduser, Basel, 1975) p. 496-502.

2) Routine production of iodine-123:

K.H. Assmus, K. Jiger, R. Schiitz, F. Schulz,H.Schweickert,these Proc.

3) Axial injection system:

G. Haushahn, J. Méllenbeck, G. Schatz,F.Schulz, H. Schweickert;

Proc. 7th Int. Conf. on Cyclotrons and their Applications (Birkhiuser
Basel, 1975). p. 376-380.



ENTRY. NO. 31

" NAME QF MACHINE _ A ., Jompact ~;vcl. otiron j.wniciy DATE_ ./ 15/ /"
INSTITUTION Pachbereich ihysik vechnical lniversity sunich 2l
- ADDRESS ) 8040 cGarchings James (ranclkotr,
INCHARGE__ H, ltorinara REPORTEDLy ... luences
HISTORY AND STATUS MAGNET
DESIGN, date "] “175:  MODEL tests 1470 POLE FACE diameter 1 (00) __cm; R extraction 48 om
ENG. DESIGN, data 122¢ GAP, min___'3 z_L cm; Ffeld 19 kG at % 165
CONSTRUCTION, date 1{G72 max 13 __cm; Field » kG
FIRST BEAM date lor goal) _ 11 977 AVERAGE FIELD at Rext_ A4 kg |¥mPereturm
MAJOR ALTERATIONS Tri L‘J un ion CURRENT STABILITY__5Q  parts/10%; B /B)__1a55
source system NUMBER OF SECTORS 4 : SPIRAL, max = dag
OPERATION, 10C  nhriwk:OnTarget_ 80 hr/wk  POLE FACE COIL PAIRS: AVF 1 fsec;
TIME DIST., in house___C’LQ_% outside____. ide___ 20 Harmonic correction 4 ner sector
USERS’ SCHSDULING CYCLE v weeks Rad grad /sec or Circ coils
COST, ACCELERATOR 5x40°_Dhi WEIGHT: Fe____ 25 tons;Coils___ 5 tons
COST, FACILITY, total %10 DM CONDUCTOR, Material and type Copper
FUNDED BY Savarian Gov STORED ENERGY My
COOLING SYSTEM__Demineralized water
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 40 wmax, kW
i 1 ' . Trimming coils 2 max, kW
::f:h; |;T:N_s_——’>—__ EN?:;N:FE:SS————,}_— YOKE/POLE AREA 100 %
GRAD S;TUDEN;S_mg year SECTOR ANGLE ( Sep Sec) Y 3, 2 deg
OPERATED ay Res staff or Operators ION ENERGY,(Bendir.lg lil:nit) E/A= 5512 q“/A" MeV
BUDGET, op & dev {Focusing limit) E/A = 22 “q/A MeV
FUNDED BY Pavarian Government ACCELERATION SYSTEM
. . ‘ DEES, number___ 2 angle 63 deg
RESEARCH STAFF, notincluded ahave BEAM APERTURE 2 5 cm: DG BIAS C iy
USERS, in house 2 outside o TUNED by, coarse ShoT't_st.fine . ‘Irim, cap.
GRAD STUDENTS involved during year % RF_28 w0 42,5 mHzsuble: 1 _part /10°
RES. BUDGET, in house A5G G0 O F_7_ 10 271 4 nHz:GAIN, max __ 130 kV/tun
FUNDEDBY _Javarian Government — HARMONICS, RF/Orb F, used 2, 4
) DEE-Gnd, max 5Q kV, min gap 295 cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noisel/(pk RF voitl__Q ¢ 0007
SHIELDED AREA, fixed 100 m2  F PHASEstable to + deg
movabla mz ARF POWEB mpt.n, n‘rax 4.0 kW
TARGET STATIONS 1 __in 1 rooms RF:ROTECT. cireut. speed = Heee
STATIONS served at same time, max - vpe _. -
MAG SPECTROGRAPH, type ~ FREQUENCY MODULATION, rate o Isec
COMPUTER, model MODULATOR, tvpe =
OTHER FACILTIES __Rotating in he]:n al BEAM PULSE, width =
VACUUM SYSTEM

REFERENCES/NQTES

PUMPS, No., Type, Size _ 2 diffusion oil
. pumps or 1 ion gzetter p. 2000
OPERATING PRESSURE 7 KTorr,
PUMPDOWN TIME 10
ION SOURCES/INJECTION SYSTEM

internal Livingstone type

hrs

EXTRACTION SYSTEM
slectroste. deflector + mag.ch.

cm.j'rnol. SYSTEM
vonventional systen




ENTRY NO. 31 (cont.)
CHARACTERISTIC BEAMS

BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle (MeV) {MeV) Pulse Width RF deg uA of MeV
ENERGY . b e e Phase Exc, max RF deg uA of MeV
~ - ff
. 1L Extract E % uA of MeV
e o Res, AE/E % A of MeV
+ ':} _ Emittance
CURRENT . {uA) (nA) axial
Internal Pyt e 430 (mm-mrad){ radial } HA of MeVv
+ TR ——
" 4 < OPERATING PROGRAMS, time dist
e a0 Qi , time dis!
External Basic Nuclear Physics %
Solid State Physics ) %
Bio-Medical Applications %
Isotope Production i35 %
{pert/s) {part/s) Development 10 9
Secondary %
%

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

“he r Lsocaronous compact cyclotron is an energy fixed
nachine for li;sht particlies with ratuer hi;sh beam intensi-
ties, It 1s used nearly evclusively for isotope production.
:he main vurnuse is tne production of strong 57J0 - sources
fo. . ofbauesr exverim.nte ond Lue production of various short-
liven 1 otopes usefull in oiologsical research by means of the
e triltium Dewnms

typing limit



typing limit

ENTRY NO. 32

NAME OF MACHINE

Cyclotron

paTe_Aug.78

INSTITUTION Bhabha Atomic Research Centre

ADDRESS I-AF Bidhan Nagar,

Calcutta 700064, India.

INCHARGE C. Ambasankaran

REPORTED by

HISTORY AND STATUS
DESIGN, date 1967 MODEL tests -

ENG. DESIGN, date 1968-69

CONSTRUCTION, date 1969-=77
FIRST BEAM date lor goaI]Iun ' - [}

MAJOR ALTERATIONS____ = (Bxt)

OPERATION, - hr/wk; On Target - hr/wk
TIME DIST,, in house %, outside__= %
USERS' SCHEDULING CYCLE = weeks

COST, ACCELERATOR _$3.03 x lO°
COST, FACILITY, total §10.67 x 10°
FunpeDBY _Dept. of Atomic Energy

ACCELERATOR STAFF, OPERATION 2nd DEVELOPMENT

scienTisTs 11 ENGINEERS___ 37
TECHNICIANS _58 CRAFTS __ 122

GRAD STUDENTS irvatvad during year -
OPERATED 8Y Res staff or Operators

BUDGET, op & dev 5 1.05 x 106(19 78-79)
FUNDEDBY _Dgpt . of Atomic-Energy

RESEARCH STAFF, not included above

USERS, in house 17 outside -
GRAD STUDENTS involved during year
RES. BUDGET, inhouse _$0. 70

FUNDED BY DEpt of AtQmJC Energgz

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 226 m?
movable 537 m2

TARGET STATIONS O in 4 roams

STATIONS served at same time, max 1

MAG SPECTROGRAPH, typa QSD

COMPUTER, model __Unichannel~15
OTHER FACILITIES _Target, Detector
Electronics, Radio~-chemistry,

Irradiation

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

106( 1978-79)

A.S. Divatia and
Santimay Chatterjee

MAGNET

POLE FACE diameter 224 cm; R extraction 929 cm
GAP, min 19 cm; Field 21 kG at X 105
max BQ cm; Field égl kG W SE

AVERAGE FIELDatRext ___17.1 kG )>mroretvm
CURRENT STABILITY_+10 parts/10%; Bax/B)_ 14 22
NUMBER OF SECTORS __ 3 ; SPIRAL, max 55 deg
POLE FACE COIL PAIRS: AVF - Isec;

Harmonic correction 5

Radgrad_____ = /secorCirccoils_ 17
WEIGHT: Fe___ 275  tons;Coits______ 10  tons
CONDUCTOR, Material and type Cu

STORED ENERGY - My
COOLING SYSTEM LCW
POWER: Main coils 525 max, kW
Trimming cails 460 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE {Sep Sec) - deg

ION ENERGY (Bending limit) E/A=___140 _ q%/A% Mev

{Focusing fimitt E/a=___ 70 a/A MeV

ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAMAPERTURE3 .5  cm:;DCBIAS_ — kv
TUNED by, coarse MP fine VC
RF 5.5 1016.5 mHz, stable + 1 /106
ObF_— to = mHz; GAIN,max _%€ 140 kviturn
HARMONICS, RF/Orb F, used -
DEE-Gnd, max_L kV, min gap .19 cm
STABILITY, (pk-pk noise)/{pk RF volt) =
RF PHASE stable to ¢ - deg
RF POWER input, max 400 (DC) kW
RF PROTECT circuit, speed 2 usec

Tyee_Ignitron crowbar
FREQUENCY MODULATION, rate - /sec

MODULATOR, type

BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size Two 89 cm. dia

and one 30 cm dia

OPERATING PRESSURE 10 uTorr,
PUMPDOWN TIME =il hrs
ION SOURCES/INJECTION SYSTEM

PIG

EXTRACTION SYSTEM .
DC Electrostatic Deflector

CONTROL SYSTEM

Manual




ENTRY NO. 32 (cont.)

typing limit

CHARACTERISTIC BEAMS BEAM PROPERTIES

Goat Achieved Measured Conditions
Particle {MeV) (MeV) Puise Width __ __RFdeg uA of MeV
ENERGY p 6=-60 Phase Exc,max ___ RF deg uA ot MeV
d T12-65 Extract Eff % uA ot MeV
; a ‘25_;130 __"5"0“'“ Res, AE/E % uA of MeV

Emittance

CURRENT (uA) {uA) axial :

Internal a 1000 _2 ‘mmmmm{____mmm} uh of MeV

OPERATING PROGRAMS, time dist
External a 100 Nominal Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

{part/s) {part/s) Development

Secondary

®® R EERR

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

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

One switching magnet and two gquadrupole magnets have been
inatalled. 160° analysing magaet is under camstruction.

915 mia 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
facilities 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 facility available to all scientists
all over India.

REFERELCES/NOTES (Contd...)

2. C. Ambasankaran, et al., Proc. 7th Int.Conf. on Cyclo-
trons and their Applications (Birkhauser, Basel, 1975),
©.84-87.

3. A.S. Divatia, Proc. VII Int.Conf. on Few Body Problems
in Nucl. and Part.rhys, Delhi,1975(North-Holland)p.1l-13.

4. VEC Staff (Presented by A.S. Divatia): Int. Conf. on
Nucl. Phys. at Cyclotron Energies, Calcutta 1977
Proc. to be published.



ENTRY NO. 33

. - N v *
NAME OF MACHINE Chiniidigarh Varianle Zne s Srelatrn

paTe_3/21/18

INSTITUTION _Physicg Do~-~rtaent,

Panjab Inivergity, Cha,di ~arh.,

ADDRESS

INCHARGE _DPraf 1.5 ’lans

HISTORY AND STATUS

DESIGN, date 1955  MODEL tens
ENG. DESIGN, date - 17353
CONSTRUCTION, date __1365=70
FIRST BEAM date {or goal)_1 271
MAJOR ALTERATIONS

opPerATION, 40 hriwk; On Target_ 20 nhriwk
TIME DIST., in house %, outside %
USERS' SCHEDULING CYCLE 2 weeks
COST, ACCELERATOR 100, 000
COST, FACILITY, total 200, 000

FUNDED BY UGCL gev Delhi-India and

Panjat niversity,Chandia®ROLING SYSTEM

ACCELERATOR STAFF, OPERATION and DEVELOPMENT
SCIENTISTS 3 ENGINEERS__2

TECHNICIANS 4 CRAFTS _ fl-
GRAD STUDENTS involved during year
OPERATEDRBY______ . __ Resstaffor
BUDGET, op & de§ 20, 000 por
runDenBY UGC fiew “jekhi
Univerastr,
RESEARCH STAFF, not included ahovo
USERS, in house 6 outside
GRAD STUDENTS involved during year
RES. BUDGET, in nouse___f 15 OOO
FUNDED aY U". i

Univezri-

Operators
annum

Chandirorh=Indi

8

4

ry Climanidin arh—Indl

FACILITIES FOR RESEARCH
SHIELDED AREA, fixed 230 . m2
mavable AN m2
TARGET STATIONS 2 in 1 rooms
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model
OTHER FACILITIES
REFERENCES/NOTES
This iz one of the ezrlier

51 at Univ.of T?ochﬂ:s'fer,
R )Cheuter U.S.A.Thise has
shifted +ﬁ s 0dified and
rein.,‘nllnﬁ gt Chandirarh in
1971. Ref .Sector focussed
Crelotron = wnferenecs 1959,

..........................................

Phynies Dervortment, Panjab Univergity,Chendicarh=160014(TIndia)

crelotron built around 195%5-50N SOURCES/INJECTION SYSTEM

neen

REPORTEDLY__ Dr.I. 1. Gwil/Dr,T.S5.Cheenn,
MAGNET

POLE FACE diamater 66 cm; R extraction 23 cm

GAP, min 16 cmFied_14 kG

6
X 10
max___l_ﬁ_..cm, Fietd 14 ___ kG e
AVERAGE FIELD at R ext 13 &G amper
CURRENT STABILITY__10 parts/108; ' Bmax/ (B 14 .

NUMBER OF SECTORS __ ; SPIRAL, max deg
POLE FACE COIL PAIRS: AVF Isec;
Harmenic correction
Rad grad /sec or Circ coils
WEIGHT: Fe__20 tons; Coils tons
CONDUCTOR, Materdal and type___CODT T
STORED ENERGY MJ
Chilling Plant,
POWER: Main coils 40 max, kW
Trimming coils max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg

1ON ENERGY {Banding limit) E/A=____] a2/A2 Mav

{Focusinglimit) ElA=___T __a/lAMev

ACCELERATION SYSTEM
q‘)EES number 1 angle 150 deg
BEAM APERTURQ ° !_-)_‘I; cm; DC BIAS kV
TUNED by, coarse fine
RF_10 10 20 _ mHzstables_ 10 o®
QrbF___ to mHz; GAIN, max kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max kV, min gup cm
STABILITY, {pk-pk noise}/{pk RF valt}
RF PHASE stable to + deg
RF POWER input, max___25 kW
RF PROTECT circuit, speed usec
Type
FREQUENCY MODULATION rate [sec
MODULATOR, type
BEAM PULSE, width_
VACUUM SYSTEM
PUMPS, No., Tvpe, Size 4_Diffusion punna(15.7% em
1 Dirf, Punp 2% em, 2 Winn ey Rotary nunns,
OPERATING PRESSURE__2_, $0~5 mm of HeTorr,

PUMPDOWN TIME 12 hrs

Mooded Are Tyne

EXTRACTION SYSTEM
“le

CONTROL SYSTEM
Semi=riannual

ic Daf




:

ENTRY NO. 33 (cont.)

CHARACTERISTIC BEAMS BEAM PBOPERTIES
Goal Achieved Measured Conditians
Particle (MeV} {MeV} Pulse Width RF deg uA of MeV
o
ENERGY ) o 7 A=F, Phase Exc, max RF deg uA of Mev
. T+ A A Extract Eff AQ % uAof - Mev '
i EE 11 Bty Res, AE/E 0aly N paot A4 _mev Ex -t
A— = ~ :
AT P 1=3 1= Emittance )
. CURRENT (nA) {nA) axial
Internat 15 : (mm-mrad){ | radial} uA of MeV,
- OPERATING PROGRAMS, time dist
External b LT 1.5=2 Basic Nuclear Physics 4.0 9%
Solid State Physics 20 %
Bio-Medical Applicatians _5 %
isotope Praduction 10 %
{part/s) {pary/s) - Development 25 %
Secondary %
%

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

T ———
E AIR CONDITIONING DUCY
: - Ermdeman|| 1%V
CONC. COUNTIMG nOOM SuBrion || Assemsix
SHIELDING : AND
DEVELOPMENY
4t moOM
[+ o]
9 SCATTERING w/sHor ||TRANsFoR-
CHAMBER / MERS
‘omecy )
- - LINE - ’ ")
H . — sirrinG [
i DENSNG ' “ ' [ Bl ©
* MAGHEY . ‘
-y . OPEN COURTYARD
4—Aawaysing 2 .
1/ luaeuer . Ve
: H o
QUAIRY POLE O [ ] x
CHILLED i
:E‘:":’ E [l watER vaNk %33,u
3 weuwm & ”;g ENTRANCE
' ?gg HALL
PUNP D D %;KE i g,“ ‘ e ———
-4 PUMPS feooLmes E g )
rs TOWER v
TOILET ¢

*

ENTRANCE
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ENTRY NO. 34

NAME OF MACHINE AVE CYCLOTRON - MILAN DATEScpt. 78
INSTITUTION UNIVERSITY OF MILAN - PHYSICS DEPARTMENT

ADDRESS VIA CELORIA, 16 '

IN CHARGE F. Resmini REPORTED by M. Castiglioni & I'. Resmini

HISTORY AND STATUS

DESIGN, date 1961 MODEL tests  1961-62
ENG. DESIGN,date  1961-62
CONSTRUCTION, date 1461-62

FIRST BEAM date (or goatl)
MAJOR ALTERATIONS

int. 1965/ext.
new dee 1967

1965

OPERATION, _ 120 . hr/wk; On Targer__ 100 hr/wk
TIME DIST., in house S0 %, outside_ 50 %
USERS' SCHEDULING CYCLE __2 waeks
COST, ACCELERATOR $7.10°
COST, FACILITY, total 51x10°

FUNDED BY Ministry of Education -

Ist. Nazionale di Fisica Nucl.
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 5  ENGINEERS_ _2
TECHNICIANS 5 CRAFTS 7
GRAD STUDENTS involved during year 3
OPERATED BY Res gtaff or 4
BUDGET, op & dev 310
FUNDED BY _Ministry of Education and
Istituto Nazionale de Fisica Nucl.
RESEARCH STAFF, notincluded above

USERS, in house S5 outside

GRAD STUDENTS involved during year
RES. BUDGET, inhouse __2.0_x 10°

Operators

7
—_—

FUNDED BY __ Istituto Nazionale de Fisica
Nucl. and Cons Naz. Ricerche

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m?
movable 600° m2

TARGET STATIONS 7 in 6 rooms

STATIONS served at s=.ne time, max 1

MAG SPECTROGRAPH, type
COMPUTER, model LABEN 70 - PDP 11/u45
OTHER FACILITIES
vault
Biological--1 shared beam line

REFERENCES/NOTES

1) Nucl. Instr. and Meth. 18.19 (196

MAGNET

POLE FACE diameter_166 cm; R extraction 72 cm
AP, mi “Fi
G min__11 cm F!ald_j 9.5 kG at x 105
max _31 cm; Field 8__ kG 36
ampere turns
AVERAGE FIELDatRext__ 13,9 kG
CURRENT STABILITY__20  parts/10%; Brae/®_1.47
NUMBER OF SECTORS 3 ;SPIRAL, max Q deg
POLE FACE COIL PAIRS: AVF_ Isec;
Harmonic correction

none

none

Radgred__nune ... /secorCirccoils__ g8
WEIGHT: Fe____181 _tons; Coils —_tons
CONDUCTOR, Materia! and type

STORED ENERGY MJ
COQLING SYSTEM water
POWER: Main coils 80 max, kW
Trimming coils max, kW
YOKE/POLE AREA 127 J—
SECTOR ANGLE {Sep Sec) 1 deg
ION ENERGY (Bending limit) E/A = q%/A% Mev
{Focusing limit) E/A = q/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 170 deg
BEAMAPERTURE _ 4  cm;DCBIAS__ O kV
TUNED by, coarse  MP auto fine VC auto
RF__ 15 two_ 22 mHz, stable + __1 no®
ObF__19 to__21 mHz;GAIN,max _ 100 kV/turn
HARMONICS, RF/QOrb F,used____first
DEE-Gnd, max 60 kV, min gap cm
STABILITY, (pk-pk noise}/{pk RF volt) 003
RF PHASE stable to + 12 dog
RF POWER input, max 30 kWY
RF PROTECT circuit, speed 5 psec
Twpe__rectifier cut off
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
"PUMFS, No., Type, Size 3 — 10.000 liter/sec
diffusion pumps
OPERATING PRESSURE__ 1 x 10 0 Torr,

PUMPDOWN TIME

2) 12

hrs

2) IEEE Trans. Nucl. Sci. NS-13 (1966/9N SOURCES/INJECTION SYSTEM

These are really undergraduates; no

internal ion source

graduates (U.S. - like) are provided gxrpaction system

in Italy's university system.

stripping foil for H_
CONTROL SYSTEM




ENTRY NO. 34 (cont.)
CHARACTERISTIC BEAMS

Goal Achieved
Particle (MeV1 {MeV)
ENERGY H- 18-45 1B-45
P 40-45 L5 _
CURRENT - (nA) (uA)
Internal H 40-30 20-~15
P 100 100
External H™ 40-30 20-15
P 80 GO
(part/s) (part/s)

Secondary

BEAM PROPERTIES
Measured Conditions

~3
PutseWidth  7:25RF deg 10 uA or18-45vev

Phase Exc, max /0 RF deg 10" %A of 30 Mev

Extract Etf 100 o 1 A of1B8-45uev

Res, AE/E 8 o 1 paoi 30 Mev
Emittance

40

-
=
=

H

-

(mm-mrad){ 35 f:;?;} 1 A of 30 _mev

OPERATING PROGRAMS, time dist

Basic Nuclear Physies_ 70
Solid State Physics -5
Bio-Medica! Applications
Isotope Production 20
Development

machine development 5

R R XXX

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 conscle 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
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ENTRY NO. 35

NAME OF MACHINE NIRS Isochronous Cyclotron DATEZ/21/78

INSTITUTION __ National Institute of Radiological Sciences

ADDRESS 4-9-1, Anagawa, Chiba, JAPAN

IN CHARGE T.Hiramoto REPORTED by__H. Ogawa
HISTORY AND STATUS MAGNET
DESIGN, date MODEL tests POLE FACE diameter_ 215 cm; R extraction_92 __cm
ENG. DESIGN, date GAP,min 16,6 _om;Field 16,5 kG) « 105
CONSTRUCTION, date max40.5  cm;Field_8 5 kG amwre turns
FIAST BEAM date {or goal)__Dec. 1973 A'JERAGE FIELD atR ext__14. pe

MAJOR ALTERATIONS

QPERATION, __ 44 hr/wk; Qn Targat hriwk
TIME DIST., in house %, outside__ _ %
USERS' SCHEDULING CYCLE waeks

COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY _ Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 3
TECHNICIANS 6 CRAFTS

GRAD STUDENTS involved during year
Res staff or,

OPERATEDBY. Operators

BUDGET, cp & dev

FUNDED BY

RESEARCH STAEF, not includad above

USERS, in house outside

GRAD STUDENTS involved during year___

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 376 m?
movable m2

TARGET STATIONS 7 in a
STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model

OTHER FACILITIES __rsotope production :
—_— Neutron Therapy. ...

rooms

REFERENCES/NOTES
Commercial: :CGR-MEV
Model-930

kG

' CURRENT STABILITY £ 20  parts/10%; B, /(B

NUMBER OF SECTORS___ 4 :SPIRAL, max _ g3 deg

_POLE FACE COIL PAIRS: AVF /sec;
Harmonic correction _2_per sector
Rad grad__- /secor Circeoils_12

WEIGHT: Fe_200 ____tons;Cails__ tons

CONDUCTQR, Materdal and type__Ci3,. _hollow
'STORED ENERGY. MJ

COOLING SYSTEM_Demineralized water
POWER: Main coils___

225 max, kW
Trimming coils 75 max, kW
YOKE/POLE AREA 115 %
SECTOR ANGLE (Sep Sec)_- deg
ION ENERGY (Bending limit) E/A=_~90 - q%a%Mev
(Facusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number____2 angle 86 deg

BEAM APERTURE _3,8 cm;DCBIAS__ () kV

TUNED by, coarse MP fine MP
RF_10.6 t0_22.0 mHzstables__ < ] 1108
ObF5,3 t0 22,0 mHz; GAIN,max 140 kV/turn

HARMONICS, RF/Orb F, used 1,2
DEE-Gnd, max___50 __ kV, min gap cm
STABILITY, {pk-pk noise}/(pk RF volt)__ 0. 001
RF PHASE stable to + 0.5 deg
RF POWER input, max 160 kW
RF PROTECT circuit, speed ~ ] usec
Type__Ignitron crowbar
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size
2x 22" Dpiffusion pumps
OPERATING PRESSURE 1~2 uTorr,

PUMPDOWN TIME
ION SOURCES/INJECTION SYSTEM

E . E ] ° .
EXTRACTION SYSTEM

COMTROL SYSTEM  channel

hrs




ENTRY NO. 35 (cont.)

CHARACTERISTIC BEAMS
Goat Achieved
Particle {MeV) {MaV)
ENERGY P 3=70
d 16-43
L -~
_litﬂ_ —_——— 32=86
B _ _66-100
CURRENT (A) (uA)
Internal
External o) 20
d 40
L ++
—He 20
3gett 20
(part/s) {part/s)
Secondary

BEAM PROPERTIES

Measured Conditions
Pulse Width RF deg uA of MeV
Phase Exc, max RF deg A of MeV .
Extract Eff 80 % 35 unAof3n MeV _d
Res, AE/E % uA of MeV
Emittance )
axial
(mm-mrad){ ¥ R } KA of MeV
-\ ______radial :

OPERATING PROGRAMS, time dist

Basic Nuclegr Physics

Solid State thsi_cs
Bio-Medical Applications 67
Isotope Production 33

Development

RERRRER

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

ol
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ENTRY NO. 36

NAME OF machine  ©5=30  (TCC)

oaTte_8/20/78

INSTITUTION ___Nihon Medi-Physics Co., Ltd.

ADDRESS 4, 2—1, TakatswwL—————_

INCHARGE___ M, Hazuye

HISTORY AND STATUS

DESIGN; date

ENG. DESIGN, date

CONSTRUCTION,date _ 1974 Aug.-Nov.

FIRST BEAM date{or goat)__ Nov., 1974

MAJOR ALTERATIONS_Addition of yoke
iron, Dec., 1976

MODEL tests

OPERATION, hr/wk; On Target hr/wk
TIME DIST., inhouse__L00 9%, outside 0 %
USERS' SCHEDULING CYCLE 0 weeks
COST, ACCELERATOR - :
COST, FACILITY, total -

FUNDED BY in house

ACCELERATO"-I STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS 3
TECHNICIANS 2 CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY Res staff or, X Operatars
BUDGET, op & dev

FUNDED BY in_house

RESEARCH STAFF, not included above

USERS, in house outside
GRAD STUDENTS invoived during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 87 m2
movable m?

TARGET STATIONS 3 in 1 rooms

STATIONS served at same time, max 0

MAG SPECTROGRAPH, type

COMPUTER; madel
OTHER FACILITIES

REFERENCES/NOTES

.......................................

REPORTEDby__ S, Nakamoto
MAGNET
POLE FACE diamater_ 96 .Cm; R extraction 42 cm
GAP, min cm; Field kG

G
max cm; Field kG ::n . tu):nlo
AVERAGE FIELDatRext_17.5 kG| "o
CURRENT STABILITY_______ parts/10°%; By gy /(B

NUMBER OF SECTORS___ 3 ;SPIRAL, max deg
POLE FACE COIL PAIRS: AVF {sec;
Harmonic correction
Radgrad________________ /secorCirccoils___6
WEIGHT: Fe___ ~20  tons;Cails_____________tons
CONDUCTOR, Material and type__ AlIninum
STORED ENERGY MJ
COOLING SYSTEM_Circulated demineralized water.
POWER: Main coils ~40 max, kW
Trimming coils ~1 max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A =_______q2/l\2 MeV
{Focusing limit) E/A = o/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 90 deg
BEAM APERTURE cm; DC BIAS kv
TUNED by, coarse fine
RF 10 mHz, stable ¢ 1108
Orb F to mHz; GAIN, max kV/turn
HARMONICS, RF/Orb F, used
DEE:Gnd, max__25 __kV, min gap cm
STABILITY, {pk-pk noise)/ (pk RF volt)
RF PHASE stable to + deg
RF POWER input, max ~25 kw
RF PROTECT circuit, speed usec
Tvpa gap ~tube shortening
FREQUENCY MODULATION rate Isec

MODULATOR; t}y‘pe i
‘BEAM PULSE, width _

VACUUM SYSTEM -

PUMPS, No., Type, Size ONe 25cm, one 1l0cm
diffusion pump

OPERATING PRESSURE 10 uTorr,
PUMPDOWN TIME 0.5 hrs
ION souncesnmecﬂou SYSTEM

. type

 EXTRACTION SYSTEM
‘Electrostatic deflector + mag. channel

CONTROL SYSTEM
- manual




ENTRY NO. 36 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle {MeV} {MeV}
ENERGY o] 26
a 15
He-3 38
He=-4 30
CURRENT (uA) (uA)
Internal P 200 200
‘ d 200 200
i External B 50 50
! d 50 50
; {part/s) {part/s)
Secondary

17.4m

BEAM PROPERTIES

Measured Conditions

Puise Width  ____ RF deg uA of MaV
Phase Exc, max RF deg uA of MeV
Extract Eff oV % _EP_MA of _ls_MeV P
Res, AE/E % uA of MeV
Emittance

(mm-mrad){ ax@ } uA ot MeV,

—radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production 95

Development
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typing limit

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




ENTRY NO. 37

NAME OF MACHINE Osaka University RCNP Isochronous Cyclotron

DATE__7/22/78

INSTITUTION Research Center for Nuclear Physics,

Osaka University

ADDRESS Suita, Osaka 565, Japan
INCHARGE M. Kondo REPORTED by M. Kondo
HISTORY AND STATUS MAGNET

DESIGN, date 1965 MODEL tests _1966 = 69
ENG. DESIGN, date 1970 - 1972

CONSTRUCTION, date _1971 - 1973

FIRST BEAM date {or goal) 1974

MAJOR ALTERATIONS Nope

OPERATION, 120 hr/wk; On Targest v 100 hr/wk
TIME DIST., inhouse___* _____ %, outside * %
USERS' SCHEDULING CYCLE___ Vv 12 weeks
COST, ACGELERATOR $ 3,5x108

COST, ¢ACILITY, total ¢ 9x10°

FUNDEDBY _Ministry of Education, Japan

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS __ v 8 ENGINEERS -

TECHNICIANS _ g CRAFTS -
GRAD STUDENTS involved during year -

OPERATEDBY___X .  Resstaffor X
BUDGET, op & dev A g 1x10°

FUNDEDBY __ Ministry of Education .

Operators

RESEARCH STAFF, not included above

USERS, inhouse Vv 8 outside v 200
GRAD STUDENTS involved during year 2
RES. BUDGET, in house g 1x10°

FUNDED BY Ministry of Education

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 1130 m2
maovable = m2

TARGET STATIONS 11 in 5 rooms

STATIQNS served at same time, max 1

MAG SPECTROGRAPH, type __0oDDO

COMPUTER, modet ‘TOSBAC 5600, PDP 11/40 & 70
OTHER FACILITIES _Scattering Chamber
Scattering Chember with Polarization
Monitor
In-Beam Gamma Ray Facility
Irradiation Facility with Rabbit System
REFERENCES/NOTES

M. Kondo, et al,, Seventh Internat.
Conf. on Cyclotrons and their Applica-
tions, z.urlch(l975), pPp 95 ~98,

M. Kondo, these Proceedings

* Time is assigned by Programme
Committee. No distinction is made
between "In~house" and "Qutside"

POLE FACE diameter__230_cm: R extraction __100 cm
GAP, min__20,7 cm;Field 19,5 kG 6
- 0.4 x10
max__34,7 cm; Field _12.0 &G at

ampere turns
AVERAZE FIELDatRext_ 16.0 kG
CURRENT STABILITY 10 parts/106; Bmax/(B)_1.2
NUMBER OF SECTORS ___ 3 ; SPIRAL, max 52 deg
POLE FACE COIL PAIRS: AVF -
5/sec

Isec;

Harmonic correction

Rad grad /sec or Circ coils__ 16
WEIGHT: Fe 400 tons; Coils __13 tons
-~ CONDUCTOR, Material and type___Copper, Hollow
STORED ENERGY 3 MJ

COOLING SYSTEM_Demineralized water

POWER: Main cails 450 max, kW
Trimming coils 265 max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) deg

{ON ENERGY (Bending limit} E/A=___ 120 a2/A2 Mev

{Focusing limit) E/A=__ " 80 q/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg

BEAM APERTURE_ 4,4 cm; DC BIAS Q kV

TUNED by, coarse MS fine_ VC. auto
RF__6 to___18__ mHz, stable +_Q_._Q_Q_,‘5__/106
ObF_1,2 to__18 mHz;GAIN,max __160  kV/turn
HARMONICS, RF/Orb F, used 1, 3
DEE-Gnd, max __ 80 kV, min gap cm
STABILITY, (pk-pk naisel/(pk RF volt)__1 x 10="
RF PHASE stable to + 1 deg
RF POWER input, max 430 kw
RF PROTECT circuit, speed 1 usec
Type Ign itron Crowbar
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 3 Diffusion Pumps
(one 55 cm, two 90 cm)
OPERATING PRESSURE uTorr,

PUMPDOWN TIME

ION SOURCES/INJECTION SYSTEM
Ozk Ridge Type & Penning
Polarized p and 4
EXTRACTION SYSTEM

hrs

DC Electrostatic with Magnetic Channel

CONTROL SYSTEM

proposal Digital Control System Plus PDP 11/40




ENTRY NO. 37 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goat Achieved Measured Conditions
Particle (MeV) (MeV) Pulse Width 12 RFdeg__Q,luAof 40 Mev p
ENERGY p < 75 < 75 Phase Exc, max _5 RF deg_1V2 pAof __90 Mev _Qu
o < 120 < 120 Extract Eff 90 ¢ 12 yAof __65 Mev _p
o5+ 215  Res AE/E 0.2 % 12 uAof _90 Mev _Q
— Emittance
CURRENT (uA) (uA) 10 axial
internal D 500 50 (mm-mrad)[ 20 radial } 12 uA of 90Q MeV__ 0
> —_—
I u§5+ 2 i OPERATING PROGRAMS, time dist
External D 50 20 Basic Nuclear Physics VRO %
B 0,1 Solid State Physics %
1505+ 0.8 Bio-Medical Applications 3 %
Isotope Production J N %
{part/s) {part/s) Development nlg 9
Secondary %
%

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,
“He, E, 3, 12C"+, ll'Nl‘-'-'s-'-, 16O5+ and 20Ne"+'5+ have been used for many
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-typel), whose momentum resolution is 20,000 is
located in room W.

1) H. Ikegami et al, RCNP Annual Report (1976)




ENTRY NO, 38
NAME OF MACHINE

Tohoku Univérsity Cyclotron

pATE July, 1978

INSTITUTION _Cyclotron and Radioisotope Center, Tohoku University

ADDRESS _Aramaki-Acba, 980 Sendai, Japan

INCHARGE__S. Morita

REPORTED by

HISTORY AanrAfus CGR-MeV Model 680

DESIGN, date MODEL tests
ENG. DESIGN, date .

_CONSTRUCTION, date __1975 — 1977
FIRST BEAM date {or goal) _December, 1977
MAJOR ALTERATIONS___pone .
OPERATION, hr/wk; On Target hr/wk
TIME DIST,, in house_ %, outside %
USERS' SCHEDULING CYCLE waeks
COST, ACCELERATOR
COST, FACILITY, total __§ 14 X 10°

FUNDEDBY __Japan Ministry of Education

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS _ 4 ENGINEERS
TECHNICIANS ___ 3 CRAFTS 1
GRAD STUDENTS invalved during year ~6
OPERATEDBY____3 Res staff or
BUDGET, op & dev § 1.0x10

FUNDED BY _Japan_Mzmmx_Qf_Ednname

RESEARCH STAFF, not included abave
USERS, in house. outside ~20

GRAD STUDENTS involved during year ~10
RES. BUDGET, inhouse _§ (.3 % 100

FUNDEDBY _Japan Ministry of Education-

FACILITICS FOR RESEARCH

Qperators

SHIELDED AREA, fixed 800 m2
movable m?

TARGET STATIONS 8 in S __ rooms

STATIONS served at same time, max 1 )

MAG SPECTROGRAPH, type. :

COMPUTER, model Mmﬁgmmm

OTHER FACILITIES __ -
_ﬂlghi_pa.th)_,_Mas_Sepa.ta.tn.t,_Beam

chonn ers

REFERENCES/NOTES

..........................................

S. Morita

MAGNET

POLE FACE diameter_160 cm; R extraction_68  ¢cm

GAP.q\In~ 13 cm; Ffeld._]_Q___O_kG 210,26 X 105
max__ 28  cm;Field _10.7 &G } .

AVERAGE FIELDatRext__15 6 kG | AmPere turms

CURRENT STABILITY__20 parts/10%; Bax/®_1.22

NUMBER OF SECTORS __4 :SPIRAL, max_ 50 __ deg

POLE FACE COIL PAIRS: AVF Isec;
Hai'monic correction 4
Radgrad___. ____ /sec or Circ coils 8
WEIGHT: Fe_____100 - tons; Coils tons
CONDUCTOB. Material and type
STORED ENERGY M
COOLING SYSTEM___ Deionized water
POWER: Main coils 100 max, kW
Trimming coils 26 max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bendinglimitt E/A=______ 50 _q%/A2 Mev
{Focusing limit) E/A = o/ A MeV
ACCELERATION SYSTEM
DEES, number ___ 2 angle 60 —__deg
BEAM APERTURE___3 cm; DCBIAS_ O kV

TUNED by, coarse_ M, P fine__M.P .

RFE_20 to_40  mHzswabler_ <1 X /108
ObF_5 ta_ 20 mHz;GAIN,max __ 2000  kV/turn
HAHMO_NICS RFIOrb F, usad 2,3 and 4
DEE-Gnd, max__50__ _ kV, min gap cm
STABILITY, {pk-pk noise) /{pk RF volt) 10-3
RF PHASE stable to & 0.5 deg
RF POWER input, max 120 kW
RF PROTECT circuit, speed 10 usec
Tvpe Ignitron '
FREQUENCY MODULATION, rate Isec
'MODULATOR, type_-
BEAM PULSE, width '
VAcuum SVSTEM , ,
* PUMPS, No., Tvpa, size___ 2% 8000 1/ S
OPERATING_PR ESSURE ' 2 xTorr,
PUMPDOWN TIME hrs

1ON SOURCES/INJECTION SYSTEM
Internal axigl Liy;ngstone-tnze

EXTRACTION SYSTEM ‘
lector + 1etic channels
CONTROL SYSTEM




ENTRY NO. 38 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle (MeV} {MeV}
ENERGY P 3~39.5 same
d 5~25 "
SHe 7~65 "
CURRENT Al WAl
Internal
External P 50(max) 100
d 50 (max) 60
“He 40 (max) 40
(part/s) {part/s)

Secondary

BEAM PROPERTIES

Measured Conditions
Pulse Width RF deg uA of MeV
Phase Exc, max RF deg uA of MeV
Extract Eff 79 % S0 uAof _40 mMev p
Res, AE/E 0. 5% 20 uAof _35 Mev Q.
Emittance
_21 axial
-mrad) A 40 P .
{mm-mra { radial 40 uA of_4f : MeV,

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics

Bio-Medical Applications

Isotope Production

Development

RN R RERR

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

I

Cyclotron

RI Production

1S0L

Material Irad.

¥

Future Medical Facility

Cyc!otron-RadiOisorope Center Shielded Area

typing limit

om




ENTRY NO. 39
NAME OF MACHINE

IMS (IKAKEN) Cyclotron

paTeE 7/31/78

nsTiTuTion The Institute of Medical Science, The Univ. of Tokyo
ADDRESS Minatd-ku, Tokyo 108, JAPAN
INCHARGE_ Akira ITO REPORTEDby __Akira ITO
HISTORY AND STATUS MAGNET
DESIGN, date MODEL tests POLE FACE diameter 96 cm; R extraction 142 cm
ENG. DESIGN, date _TCC mode]l CS-30 GAP, min 5 cmField__ 20 kG 0.2x16
CONSTRUCTION,date __1971-1973 max__ 10  cm;Field__12 kG S —=

FIRST BEAM date lorgoall_Aug, 1973
MAJOR ALTERATIONS
coils (1976)
OPERATION, 50 hriwk; On Target 40O heiwk
TIME DIST..inhouse_____90 %, outside____10 %
USERS' SCHEDULING CYCLE 1l weeks
COST, ACCELERATOR _about $1M (1973)
COST. FACILITY, otal _about $1M (1973)
FUNDEDBY Japanese Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ! ENGINEERS
TECHNICIANS 3 CRAFTS

GRAD STUDENTS involved during year
OPERATED BY X Resstuffor X
BUDGET,op&dev  $0.4M (1978)

FUNDEDBY Japanese Government

RESEARCH STAFF, not included above

USERS, in house 6 outside 19
GRAD STUDENTS involved during year 2
RES. BUDGET, in house

FUNDED BY

Operators

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 330 m?
movable 0 m2

TARGET STATIONS 6 in L
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model PDP-8L, PDP-11/40
OTHER FACILITIES

Isotopes production

Neutron therapy

Neutron T&Y

rooms

In beam X & gamma spectroscopy

REFERENCES/NOTES
Y.Yoshida et al., Nucl.

Instr.

AVERAGE FIELD atRext______16 kG |2mreretums

ment of magnetCURRENT STABILITY_100 parts/10%; Brax/@®1. 25

NUMBER OF SECTORS 3 ; SPIRAL, max 6 Q __deg
POLE FACE COIL PAIRS: AVF 1 /sec;

Harmonic correction___ 2 (Inner&outer)/sec.
Rad grad Isec or Circ coils

WEIGHT: Fe 2 3 tons; Coils ] tons
CONDUCTOR, Material and type__C11_ hollow

STORED ENERGY. M)
COOLING SYSTEM__demineralized water

POWER’ Main coils __£0 max, kw
Trimming coils max, kW
YOKE/POLE AREA 100 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A = 9212 Mev

{Focusing limit) E/A = 30 o/A MeV
ACCELERATION SYSTEM

DEES, number 2 angle 90 deg
BEAM APERTURE___ 4 cm;bDcBIAS___ =1.5 kv
TUNED by, coarse Short barfine V.C.

RF_1Y  1w__ 26 mHzstables 10 16
Orb F 10 mHz; GAIN, max 40 kviwum
HARMONICS, RF/Orb F, used

DEE-Gnd, max 3“ kV, min gap 1 cm
STABILITY, (pk-pk noise)/(pk RF volt) 0.1%

RF PHASE stable to + 5 deg
RF POWER input, max 75 kW
RF PROTECT cirzuit, speed 50 usec

Type_driver tube crowhar
FREQUENCY MODULATION, rate
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

Isec

PUMPS, No., Type, Size
(30cm dia.)
OPERATING PRESSURE

one diffusion pump

less than 10

& Meth. , Vol. 138 ,PP.579-7 B8 (19 ION SOURCES/INJECTION SYSTEM

76).

uTorr,
PUMPDOWN TIME 1 hrs
PIG type (internal only)
EXTRACTION SYSTEM
DC deflector + mag. channel

CONTROL SYSTEM
manual




typing limit

ENTRY NO. 39 (cont.)
CHARACTERISTIC BEAMS

Goai Achigved

Particle (MeV) (MeV)
ENERGY P 26
d 14
3He 38
_ 28
CURRENT q (uA) (;6/\)
Internal U 500
_gzze 150
o 100
External &) 70
~d 150

He 70
Q. 50

{part/s) {part/s)

Secondary Be (d,n) En=6MeV  5x1012

BEAM PROPERTIES

Measured Conditions
Pulse Width __JQRFdea_1 wAof 28 Mev g
Phase Exc, max RF deg uA of MeV
Extract Eff 6 0 % 100 uA of 1” mev d
Res, AE/E 1 1uaor 14 mev d
Emittance
l 0 _ axiat
-mrad ! Aof_1l .
{mm-mra ){ radial} A 0 Mev_d

OPERATING PROGRAMS, time dist

Basic Nuclear Physics %
Solid State Physics 20 %
Bio-Medical Applications 60 %
Isotope Production 10 %
Development 10 %

%

%

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

1) Plan view of IMS cyclotron
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2) External beam pulsing system Using horizcntal and vert-
ical RF deflector, system beam period can be selected from

160 ns(p),

200ns(°He) and 280 ns(d&o) to infinite.

3) Fast neutron irradiation facility For medical and biolo-
gical study, the neutron target and collimator system is
facilitated, which yields the neutron dose of about 40 rad/

min./100pAd at 125 cm SSD.
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ENTRY NO. 40

NAME OF MACHINE INS Sector Focusing Cyclotron( INS-SF)

paTE 7/14/78

INSTITUTION Institute for Nuclear Study, University of Tokyo

ADDRESS 3=2-]l, Tanashi, Tokyo, Japan

IN CHARGE Y, Hirao REPORTEDby_ M, Sekiguchi
HISTORY AND STATUS MAGNET

DESIGN, date 1968  MODEL tests 1968-1970

~ ENG. DESIGN, date ___1969=1970

CONSTRUCTION, date  1969=1973

FIRST BEAM date lor goal) _Extracted, 19Th

MAJOR ALTERATIONS New deflector system,
2nd on-line computer

OPERATION, __ 132 _ hr/wx:On Target___"\,100Q _ hr/wk

TIME DIST., in house, * %, qutside (*) %

USERS' SCHEDULING CYCLE uly weeks

COST, ACCELERATOR 3 x 10° yen!T)

COST, FACILITY, total 7 x 10% ven\'/

FUNDEDRY Japan Ministry of Education

ACCELERATQR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 4 ENGINEERS 3
TECHNICIANS 2 CRAFTS 2
GRAD STUDENTS involved during year 0]
OPERATEDBY___1/2

Res staff o 1/2  operators
BUDGET, op & dev 4 x 10 yeni'”

FUNDED BY Japan Ministry of Education

RESEARCH STAFF, not included above

USERS, in house 9 _outside 20
GRAD STUDENTS involved during year Y

RES. BUDGET, in house 5 % 10" yeniT)
FUNDED BY Japan Ministry of Education

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 530 m?

movable 0 m2
TARGET STATIONS 11 in 5 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type. QDD(original design)
COMPUTER, model TOSBAC L4OC and FACOM ULOO
OTHER FACILITIES 80cm: dia. scatt, chamber,
Semi=-circular scatt. chamber for py
correl., ¥ Zeem Y ray facility.
Water—-cocler target station for RI
preoduction, On-line mass separator
REFERENCES/NOTES

INS Internel Reports, INS
INS-J-133(1972), INS-J-138(1972).
INS-J-139(1972), INS-J-154(1975),
Proceedings of the Tth Cyclotron
Conf., p.103 and p.312(1975)

POLE FACE diameter_168 cm; R extraction T3 cm
GAP, min_1L 6 cm; F!eld 19,5 kG a0 38)(106
. max_ 22,8 . cm;Field_13,2 kG pere turns

AVERAGE FIELD atR ext 16.!& kG pe
CURRENT STABILITY__10 _ parts/10%; 8,50/ _1419

NUMBER OF SECTORS __3 ;SPIRAL, max__55_  deg
POLE FACE COIL PAIRS: AVF
Harmonic correction

Isec;

2

Radgrad_______  _ /secorCirccoils___1]1 . .
WEIGHT: Fe 130 tons; Coils 5 tons
CONDUCTOR, Material and type COpper and MI cable
STORED ENERGY vl MJ
cooLinG sysTem Oil and demineralized water
POWER: Main coils 260 max, kW

Trimming coils 60 max, kW
YOKE/POLE AREA 100 %

SECTOR ANGLE (Sep Sec)___ = deg

ION ENERG'Y (Bending limit) E/A =____ 08 a2/a2 Mev
{Focusing limit) E/A = /A MeV

ACCELERATION SYSTEM

DEES, number 1  ange 180 deg

BEAM APERTURE )4 cm; DC BIAS Q kv
TUNED by, coarse_Short. Pl,fine_2 Trim. Cap.

RF_ Te5 to__22e2 mHz, stable ¢ < 10 1108
Orb F245 to__224 mHz; GAIN, max 160 _kViturn
HARMONICS, RF/Orb F, used 1.3

DEE-Gnd, max 80 kV, min gap 0,7 cm
STABILITY, {pk-pk noise)/{pk RF volt) 0,001

RF PHASE stable to + deg
RF POWER input, max 360 kW
RF PROTECT circuit, speed vl usec

Type___ Ignitron crowbar
FREQUENCY MODULATION, rate Isec

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 36 inch and 10 inch
oil diffusion pumps

OPERATING PRESSURE 1
PHJMPDOWN TIME 8

uTorr,
hrs

~J=131(1971 }yn SQURCES/INJECTION SYSTEM

Hot. cathode (AS4) and cold cathode
(A>4) PIG, Vert., Inj, for p and d

EXTRACTION SYSTEM
2 chaennel dc deflector

#¥Time is assigned by Program CommitteeonTROL SYSTEM

No distinetion is made between
inhouse and outside proposals.

i

Conventional




ENTRY NO. 40 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle (MeV) (MeV) Puise Width 15 RFdeg_l uAof 60 Mev _ O
Phase Exc, max RF deg uA of MeV
ENERGY D 48 .35 cmax
o 68 68 Extract Eff 60 % 8 uAof 82 Mev 3Ho
TS 118 115 Res, AE/E 0.3 % 1 pAof 6T mev _Q
“"Ne®F 119 115 Emittance
CURRENT {nA) Ty 25 _ axial 5 14
. \ Mev
Internal D >5QQ {mm m‘rad){ 18 tadial pA o eV__D
> . .
Q& 200 OPERATING PROGRAMS, time dist
External P : - . 10 Basic Nuclear Physics o 90 %
14y S+ b3 Solid State Physics %
2 ONEG+ 1.5 Bio-Medica! Applications %
Isotope Production . : %
{part/s) {part/s) Development v 10 %
Secondary . %

%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
- storage ring of heavy ion beams will be installed in & 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 (of."NUMATRON" 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.

jj : to Test Ring P

] N .
r—::D:—.; WAL

\ LY CavEl

o -2
Yi’ ] HS 7 A~

typing limit



typing limit

ENTRY NQ. 41

dam
NAME OF MACHINE 1sochronous Cyclotron Free University Amsterpate Jan. 1979
INSTITUTION _Natuurkundig Laboratorium van de Vrije Universiteit
ADDRESS De Boelelaan 108}, Amsterdam—Buitenveldert, The Netherlands
INCHARGE __J. Blok REPORTEDhy __ J. Rethmeier
HISTORY AND STATUS MAGNET
DESIGN, date MODEL tests POLE FACE diameter__140 _cm; R extraction __57 cm

UNG. DESIGN., da’e

CONSTRUCTION, date
FIRST BEAM date (or goal}
MAJOR ALTERATIONS

April 1965

OPERATION, __ 100  nr/wk;On Target____ 40 hr/wk
TIME DIST., in house 90 %, uutslde 10 %

USERS' SCHEDULING CYCLE weeks
COST, ACGELERATOR
COST, FACILITY, total Df1l. 6 (1965)

FUNDEDBY _ Free University

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 1
TECHNICIANS 13 CRAFTS 5
GRAD STUDENTS involved during vear 1

OPERATEDBY_night. Resstaffor__day Operators
BUDGET, op & dev Df1l. 100.000,-

FUNDEDBY __ Free Unsiversity

RESEARCH STAFF, not included above

USERS, in house 15 outside 2
GRAD STUDENTS involved during year 15
RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 235 ) m?
movahble m2
TARGET STATIONS 7 in 3
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type_ENGE-SPLIT POLE
COMPUTER, model HP-3000
OTHER FACILITIES it— f -13
Mass~separation
_PIXE~-facility '
Momentum analyzing system AE/E

rooms

Burst—suppression 1074
REFERENCES/NOTES
Los Angelos Cycl. Conf. '62 p. 88

CERN Cycl. Conf.
Nucl.Instr.Meth.

'63 p 43, 214
'68 (1969)135

GAP, min 16 cm; Field 20 kG
max 32 cm; Field 10 kG

AVERAGE FIELD at R ext 15 g |2mperetums

CURRENT STABILITY_10 1.33

at_0,2x10°

parts/1';‘6: B, na. (B

NUMBER OF SECTORS __ 3 (SPIRAL, max___ 37  _deg
POLE FACE COIL PAIRS: AVF 3 Isee;
Harmonic correction _
Rad grad /sec or Girc coils__l_o,____
WEIGHT: Fe___l.m_____tons; Coils 20 tons
CONDUCTOR, Material and type Aluminium
STORED ENERGY MJ
COOLING SYSTEM Demineralized water
POWER: Main coils 140 max, kW
Trimming coils 32.5 max, kW
YOKE/POLE AREA 106 %
SECTOR ANGLE (Sep Sec} deq
10N ENERGY (Bending limit) E/A = a2/A% Mev
(Focusing limit) E/A=__ a/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE__ 258 cm;oceias_0,3 VAR. v
TUNED by, coarse Short.Pl. +sine VAR.CAP.
RE_ 5 to 22 mHz, stable 1 /106

Orb F5 to__ 22 mHz; GAIN, max _100 kV/turn
HARMONICS, RF/Orb F, used 1,3
DEE-Gnd, max___ 30 _ kV, min gap
STABILITY, (pk-pk noise}/(pk RF volt)
RF PHASE stable to0 + 1 ’ 5
RF POWER input, max 85
RF PROTECT circuit, speed
Type
FREQUENCY MODULATION, rate -
MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

cm

deg
kW
1sec

/sec

PUMPS, No., Type, Size 3 H.V. 01l Diff.
roots 400 m3/hr. M.V. Pump 170 m3/Hr.

OPERATING PRESSURE 1,5
PUMPDOWN TIME 1,5

10N SOURCES/iNJECTION SYSTEM
Internal Livingston

uTorr,
hrs

EXTARACTION SYSTEM ]
Electrostatic + magnetic channel

CONTROL SYSTEM HARDWARE

10.000L/sec.



typing limit

ENTRY NO. 41 (cont.)
CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeVv) Puise Width 30-2 RFdeg__ 5 uAof _12 Mev _d
ENERGY p 33 30 Phase Exc, max RF deg uA of MeV
d 16 16,7 Exract Ef 70 % 10 waot 12 mev _p
o 33 33 Res, AE/E 0.3 % uAof 20 Mev _p
Emittance
CURRENT (A WA : 15 axiat Y
Internal p 300 (mm'm'ad'{ 15 ,ad,a,} KAol_12 WMev__p
d 300
Hej HeH 8 OPERATING PROGHAMS time dist
2 . N )
External D 50 Basic Nuclear Physics_: 80 %
d 30 Solid State Physics ____ 0 %
He3 ,Hel’ 5 Bio-Medical Applications 5 %
Isotope Production 5 %
{part/s) {part/s) Development 10 %
Secondary %
%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
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ENTRY NO. 42

NAME OF MACHINE __Delft Isochronous Cyclotron

cATE _7/31/78

INSTITUTION Delft Unjveraity of Technology,idept. of rklectrical Eng.

ADDRESS __ Kananlweg 2B, Delft

IN CHARGE _ W, A, ' yan Kampen

HISTORY AND STATUS
DESIGN, date

ENG. DESIGN, date
CONSTRUCTION, date § 3

95557 _ 1967m69
FIRST BEAMdatelorgoal) 1957 1969

MAJOR ALTERATIONS 4 95& 1974~

MODEL tests none

366mb68.

OPERATION, ___ hr/wik; On Targat hr/wk
TIME OIST,, in house,_10QQ ... %, outside %
USERS' SCHEQDULING CYCLE
COST, ACCELERATOR
COST, FACILITY, rotal

weeks

FUNSEDBY __ _government.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS
TECHNICIANS 2 CRAFTS
GRAD STUDENTS involved during year
OPERATEDBY
BUDGET, ap & dev
FUNDED BY

Res staff or Qperatars

RESEARCH STAFF, not included ahove

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

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2
movable 2

TARGET STATIONS in

STATIONS served at same time, max

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

E £S/NOT
REF Rﬁ':'i.vegx l:‘iampen and J.Liedorp,

Experientia Suppl.(2iirich)24
(1975)254. 4

W.A.van Kampen and J.Liedorp,
Nuel.Instr.and Meth.140(1977)
219,

REPORTED by__ _ ] .Liggorp

MAGNET

POLE FACE diamater 55 em; R exteaction ;B cm

GAP, min g ._cm; Ffeld 10 kG at 56"‘ 106
max ..cm; Field __14 kG -
ampere turas
AVERAGE FIELD at R ext _ 13- 5 kG
CURRENT STABILITY 400 5ar18/10%; Brgx /B _q, 12
NUMBER OF S5ECTORS __ 4 : SPIRAL, max 37 deg
POLE FACE COIL PAIRS: AVF Isec;

ec;
Harmonic correction z
Rad grad /sec or Circ coils _____ 5
WEIGHT: Fe tons; Coilx___1 . 65 tons
CONDUCTOR, Material and type A—
STORED ENERGY M
COOLING SYSTEM water
POWER: Main coils 24 max, kW
Trimming coils 1 max, kW
YOKE/POLE AREA %
SECTOR ANGLE {Sep Sec) deg
ION ENERGY (Bending limit) E/A = q2/A? Mev
(Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE _ 2 cm;DCBIAS_ O=43 kv
TUNED by, coarse Short finemoving panel
AF 2042 to_20.9 mHz, stable + 10 1ne®
orbF 20, 6(0 mHz; GAIN, max 60 kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max 50 kV, min gap cm
STABILITY, {pk-pk noise)/{pk RF volit)
RF PHASE stable to + deg
RF POWER input, max 50 kW
RF PROTECT circuit, speed usec
Type
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM

PUMPS, No., Type, Size 011 diffusionpump

OPERATING PRESSURE o uTorr,
PUMPDOWN TIME 2 hrs

1OM SOURCES/INJECTION SYSTEM
i J l . = . I : n

EXTRACTION SYSTEM

CONTROL SYSTEM




typing timit

ENTRY NO. 42 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES v
Goal Achieved Mensured Conditions
Parucle (MeV) {MeV} Pulse Width ~ __ RF deg uA of MeV
Phase Exc, max RF deg HA of MsV
NERGY p 12 :z 12 ; ——
¢ ¢ Exttact Eft % HA of MeV
R SRR o Res, AE/E SR e HA of MeV
o ) ' T Emittance )
CURRENT (uA) {nA) ) axial )
- 1 MeV
Interna! R 100 410 (mm mrad){ rndial} uh o

OPERATING PROGRAMS, time dist

External i Basic Nuctear Physics

Solid State Physics

Bin-Medical Applications

Isotope Production

{part/s) {part/s) Development 100 .

Secondary

PLAN VIEW QF 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 1975: 110 uA 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 AVF 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

...........................

® R R e
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. ENG. DESIGN, date

ENTRY NO, 43
NAME OF MACHINE philips Variable Energy AVF cyclotron

DATE july 1987

INSTITUTION: Eindhoven University of Technology (EUT).

ADDRESS Eindhoven, The Netherlands

INCHARGE H.L. Hagedoorn
HISTORY AND STATUS
DESIGN, date __ 1960  MODEL tests __1960

1961-1962

19¢2- 1963
FIRST BEAM date {or goall _Apr 3 1 1963
MAJOR ALTERATIONS _MOved to Eut 1968

CONSTRUCTION, date

OPERATION, _ 70 hr/wk; On Targst__ 5 hr/wk
TIME DIST.,inhouse_100 %, outside %
USERS' SCHEDULING CYCLE 2 wetks
COST. ACCELERATOR gift from Philips

COST, FACILITY, total M$3 (1968)

FUNDED BY EUT

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 2
TECHNICIANS 2 CRAFTS

GRAD STUDENTS invoived during year 1

OPERATEDBY_______. __Resstaffor 1 Operators
BUDGET, op & dev k380
FUNDED BY EUT

RESEARCH STAFF, not included above

USERS, inhouse 10 outside
GRAD STUDENTS involvad during year
RES. BUDGET, in house k$80
FUNDED BY EUT

20

FACILITIES FOR RESEARCH

SHIELDED AREA, tixed 120 m2

movable 230 m?
TARGET STATIONS 4 in 4
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type
COMPUTER, model PDP 11

OTHER FACILITIES __jsotope: production
Ltime of flight study

cilityy

microbeam (under developpment)

REFERENCES/NOTES

REPORTEDDby J.I.M. Botman
MAGNET
POLE FACE diameter _] 3Q _ cm; R extraction __ 5] cm
GAP, mir : Fi k
min__15 cm; Field __20 G at X 10

max __30 cm; Field 10 kG

AVERAGE FIELD at R ext 15 kg |amPere
CURRENT STABILITY_ 20 parts/10%; Brgx/®1__1.:3
NUMBER OF SECTORS __ 3 :SPIRAL, max__3D
POLE FACE COIL PAIRS: AVF Isec;

Harmonic correction

Radgrad_____ 3 /wec ar Circcoils 10
WEIGHT: Fe__80  tons; Coils ___ 10 tons

deg

CONDUCTOR, Material and type Al
STORED ENERGY MJ
COOLING SYSTEM water
POWER: Main coils 130 max, kW
Trimming coils ___ 2() max, kW
YOKE/POLE AREA ____ 115 %
SECTOR ANGLE (Sep Sec) deg

ION ENERGY (Bending limit) E/A =___30) a2/A2 Mev

{Focusing limit) E/A = q/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE __2.0_cm:DCBIAS____ 0.7 kv
TUNED by, coarse MS fine vC
RF__5 t0_ 23,3 mHz stable 20 1o®
obF5S to 23 . 3 mHz; GAIN, max 100 _kv/wumn
HARMONICS, RF/Orb-F, used 1
DEE-Gnd, max__ 50 kV, min gap cm
STABILITY, (pk-k noisel/(pk RF voltl_10
RF PHASE stable to 1 deg
RF POWER input, max 100 kW
RE PROTECT circuit, speed HUSEC
Type
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 011 diffusion,1,8000
1/sec
OPERATING PRESSURE 10 uTorr,
PUMPDOWN TIME 2 hrs

ION SOURCES/INJECTION SYSTEM
internal: Livingston type

EXTRACTION SYSTEM

ion

electrostatic,80deg,60kvg4mm, followed

CONTROL SYSTEM by magnetic channel
conventional, plus computer control




ENTRY NO. 43 (cont.)

CHARACTERIS™IC BEAMS BEAM PROPERTIES
Goal Achieved Measurad Corditions
Particle (MeV) Mev) Pulse Width 36 ___RF deg uA of MeV
- ENERGY D 2.5-29 .5 PhaweExc,max 5  RFdag nA St MeV
4a 3-15 Extract E B0 % BA of Me\/
T, - —
' He 6-30 Res, a8/E 0.3 % uA of MaV
_ He o - 5-40 Emittance
CURRENT {uAl {sA) 10-20sxial Aof20  Mev D
Internal p dS'_ 1000 {(mm-mrad}{y'a” -?Qad:al uA ol £l e
He, He 50 )
e, H
OPERATING PRDGRAMS, time dist
pel. p —_— 0.0% :

External Ip,d 100 Basic Nuclear Physics 50 %
~He, He —30 Solid State Physics 9%
pol. p Q.03 Bio-Medica! Applications %

isotope Production £or medds a] app} 1 Q %
fpart/s) (part/s) Devatopment and maChin;e_ri%&ﬁI&h_ZQ._%

Secondary Pixe 20 %

%

PLAN VIEW OF FACILITY, NOTEWCRTHY 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; contrecl action every 6 sec.
2. Extraction efficiency :
Measured by applying small disturbances of the currents through 4 harmonic
coils and the sutermost circular coil; optimisation by computer control,
3. External beam
Contzol 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, EUT thesis 1976.

Ze3T siacmer
orpcIng magnet
2ending magnet
140 iENe ers

{ O
T T esr ven siator

e

tvpmg timit
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ENTRY NO. 44

NAME OF MACHINE

Groningen Isochronous Cyclotren

”DMEAug. '78

INSTITUTION vernfysisch Versneller Instituut T
ADDRESS Zernikelaan 25, Groningen, The Mctherlands.
R.H, Siemssen H.¥W. Schreuder
INCHARGE __ e, REPORTED LY e,
HISTORY AND STATUS MAGNET

DESIGN, date 1963  MODEL rens 19641966

ENG. DESIGN, date 1966-1968

CONSTRUCTION, date _1968-1970

FIAST BEAM dmelorgoaid _ 1970
MAJOR ALTERATIONScentral region (1972)

OPERATION, _126 hefwk; On Targee__ 847 nr/wk
TIME DIST., in house __80___ %, outside____20) %
USERS' SCHEDULING CYCLE - weaka

COST, ACCELERATOR
COST, FACILITY, total _
FUNDED BY _Groningen University

$ 4 2 10°

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS |
TECHNICIANS ___ 10 CRAFTS ___ 2

GRAD STUDENTS in‘v;lved during year )

OPERATEDS8Y  _Resstatfar___ 8 Operators

BUDGET, op & dav

FUNDED BY _Groningen University and
Foundation F.0.M.

RESEARCH STAFF, nat included abova

USERS, in house 20 outside 8

GRAD STUDENTS invoived during year 1l

RES. BUDGET, in house

fUNDED BY Groningen University and
Foundation F.0.M.

FAC!LITIES FOR RESEARCH

SHIELDED AREA, fixed 2
movable 450
TARGET STATIONS ___ 8 in
STATIONS served at same time, max
MAG SPECTROGRAPH, type Q3D
COMPUTER, modet 3 PDP 15
OTHER FACILITIES
In-beam gamma ray facility
Gamma multiplicity set-up
Scattering chambers
—Beam pulser
REFEAENCES/NOTES
more target stations and one
more room in 1979.
2) axial injection in design stage.
3) computer control: start in 1979.
4) & half-time operators.

POLE FACE diameter 280) _cm: R exwracuon __} 21 em
GAP,min 22.4 _em; Fisla__20 kGl ' 6
max&5__ __con Field _ L0 __ kG 5 = x10
" AVERAGE FIELD stRaxt____1fh.. kG| oo om
CURRENT STABILITY _4_5._parts/10% B, 0n/80 1,25
NUMBER OF SECTORS 3 ;SPIRAL, max_5h ___ deg
POLE FACE COIL PAIRS; AYF -
Harmanic correction__ 5 [ sprtor
Radgrad - /secorCirccoils _}2 .
WEIGHT: Fe____A50 __tonv,Coils ____ 20 ‘tors
CONDUCTOR, Material and type _alumiagum ..o

[sec;

STORED ENERGY M3
COOLING SYSTEM ___demin., water
POWER: Main coily 360 max, kW
Trimming cols 100 max, kW
YOKE/POLE AREA 113 %
SECTOR ANGLE (Sep Sec) - deg

4) 10N ENERGY (Bending limit) E/A=____160 _q¥/A% Mev

(Focusing limiti E/& » 80 /A MeV
ACCELERATION SYSTEM

DEES, number 1 angle 180 deg
BEAM APERTURE 2,5 cm; DC BIAS_(.,5 kV

TUNED by, coarsemov. short  finetrim,cap.,
RF_4,7 to_}3.9 mHz stablest__5 1o°
ObF___  to___ _ . mH2;GAIN, max 14() kV/turn
HARMONICS, RFjGrb F, used 1.3

DEE-Gnd, max_ /0 ___kV, mingap__ I

cm
STABILITY, (pk-pk noise)/(pk RF volt) 3,104
RF PHASE stable 1o ¢ deg
RF POWER input, max 150 kW
) RF PROTECT circuit, speed 1sec
Type series tuhe
FREQUENCY MODULATION, rate 0 Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
i PUMPS, No., Type, Size 2 diffusion pumps
# 50 cm, one 3000%/s cryopump
OPERATING PRESSURE 2 uTaorr,
PUMPDOWN TIME 2 hrs
10N SOURCES/INJECTION SYSTEM
Livingston (2 types) L an
PIG (in development) re7
EXTRACTION SYSTEM
electrostatic 55
CONTROL SYSTEM

manual 3)




typing limit

ENTRY ND. 44 (cont,)

......................................

CHARACTERISTIC BEAMS BEAM PROPERTIES
“, Arheved Maasuted Conditions
Paciscte IMeV) (Mev) Pusewinth 0=40 RFgeq  uaor MeV
ENERGY 25 = 140 Phote Exc,max _ RFaeg__ uwAof MeV
i .’C ;'Q" L+ 1) - 20@ Extracy Ei1 59._‘ % uA of MeV
1601‘»—"F T 160 T Res, AE/E 9;_}__3& sA ot . MeV ___
:::,__ e *:,....,__ Emittance .
CURRENT ’) LAl {uA) {mm-mrod) 30 axisl | A of MeV
Y -mradl s 57)
XRERR - 20 e } Koo ¢
- OPERATING PROGRAMS, tima dist
External B ‘ Batic Muclear Physics » 80 %
- Solid State Physics %
Bic:Medical Applications N %
isotope Production L %
{part/s} {part/y) Deveiopment 10 9
Secondary radiation damage studies 3 %
%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
plan view and status report: Dermois et al., these Proceed,ings.
®) . . . . s .
beam currents for light ions limited by septum dissipation.
300 nA analysed beam on target typical

beam currents for C and O beams limited by Livingston source:
5-400 en A external.




ENTRY NQ. 45

NAME OF MACHINE

DATE ! 7 '™ *~s*

INSTITUTION _ Ty Jassion pqpd toale, . Tabe,, Thilis -Duphbigr NV,
ADDRESS 12095 1B PETTEN, Theee Motbhog-loypds
INCHARGE. T F. van don Ros. 4 REPORTEDDby T _ €1, .4t «leg Thoeam
MISTORY AND STATUS MAGNET
DESIGN, date MODEL s POLE FACE diameter_1'i7> cm;R extraction 57 cm
" ENG. DESIGN, date _ - GAP, min l‘ ) cm; Ffold ka aum.i.x 108
CONSTRUCTION, date PG~ 100y max ___ () cm; Field _. kG
FIRST BEAM data for goal) 'r-G L o=, dunc '('t AVERAGE FIELDatRext___ 15,73 kg |omoretm
MAJOR ALTERATIONS__ 1067 CURRENT STABILITY_5Q___parts/105; Byau/® -
Multi-pariicle machine NUMBER OF SECTORS ___} ; SPIRAL, max_'I1%__ deg
OPERATION, 0 he/wk; On Targat 75 triwk  POLE FACE COIL PAIRS: AVF - Isec;
TIME DIST.,inhouss___ 1701 % outside___~ % Harmonic carrection
USERS' SCHEDULING CYCLE iond weeks Rad grad Isec or Circcails___2
COST, ACCELERATOR _ “ 1 v 1n© WEIGHT: Fe__ D0 ___ tons;Coils____ 5 toms
COST, FACILITY, total CONDUCTOR, Matarial and type Al
FUNDEDBY i:tivately, Philips- STORED ENERGY M
Duphior BV, COOLING SYSTEM wvaler
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 160 max, kW
. ENGINEERS 1 Trimming cails max, kW
:ELE:J":::N;* — CRAFTS D YOKE/POLE AREA 1070 %
GRAD sruosnmmg yeer -- SECTOR ANGLE (Sep Sec) - i
OPERATED BY —-  Ressuffor - Operatars {ON ENERGY (Bendir.vg Iit:nif) E/lA = ﬁiO q“/A“ Mev
BUDGET. op & dev . A — {Focusing limit) E/A = HAl a/A MeV
FUNDEDBY privale!ly, Phijips- ACCELERATION SYSTEM
Tiphiar MYV, ; 190
RESEARCH STAFF, not included shows DEES, number ————angle e
BEAMAPERTURE_J .5 cm;DCBIAS_D .75 kv
USZ RS, in house ___;___ouuide note TUNED by, coarse M3 fine L rim ¢ ST
GRAD STUDENTS involved during yaar - AF_1" o 21 mHz, stable ¢ '20 “06
RES. BUDGET, in house - Orb F "[ to _:_3__|_ mHz: GAIN, max 1N0  wWitum
FUNDEDBY | rxivately, DPhilije- HARMONICS, RF/Orb Fused_1 Sl or 73 rd
Duphnr RV, DEE-Gn¢, max __ kV, min gap cm
FACILITIES KOFKBEMROGNIX STABILITY, (pk-pk noisel/ipk RF voith___C o DO |
SHIELDED AREA, fixed 130 m2 RF PHASE stable to & deg
- 2  RF POWER input, max nn kW
movable m N
TARGET STATIONS intCono !l yooms T OVECT circuit, speed usee
STATIONS served at same time, max -= FH;‘;’:’ENCY MODL;: : .:l (;'; :m Crivde —
MAG SPECTROGRAPH, type ‘
COMPUTER, model _ Phiilips DPR5SM MODULATOR, tvpe
JORMBBFACILITIES BEAM PULSE, width
Radivnuelide produetion VACUUM SYSTEM

REFERENCES/NOTES

Hagedoorn, H.I.. and Vorstior,
M,T.C., report (3-10 (1967),
e ??R"?js

PUMPS, No., Type, Size_1_ 041 Diff., 5000 1/
sec, T Muouts py, ! Racking 1.

"
100 m~

OPERATING PRESSURE 5-10 uTorr,
-

PUMPDOWN TIME - hrs

10N SOURCES/INJECTION SYSTEM
Tnternal, hoaded
200 v, ] 3y
EXTRACTION SYSTEM
electrustatlic
CONTROL SYSTEM

A4C,

v

h




ENTRY NO. 45 (cont.)
CHARACTERISTIC BEAMS

Goal Achieved
Parucle {MeaV) {(MeV]
ENERGY ' ~Q e
e 1" 1 £,
YRS e Y “;’ -
e e is
3 (L L S R
CURRENT Al , (A
tniernal 1 S0 100
|2 00 '
e D ~= - =
External TEN 00 -
{part/s) (part/s)
Secondary

BEAM PROPERTIES
Measured Conditions
Puise Width .. RFdey uA of MeV
Phase Exc, max RF deg uA of MeV
Extract Eff 8N % 75 wAof 30 Mev _p
Res, aE/E % uA of MeV
Emittance
{mm-mrad) axial A of MoV
radial uAo ©
OPERATING PROGRAMS, time dist
Basic Nuclear. Physics - %
Solid State Physics - - %
Bin-Medica! Applications __ - %
Isotope Praduction 5 %
Development b %
%
%

PLAN VIEWOF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typinglimit




ENTRY NO. 47

CSIR Pretoria Cyclotron July '2& 18

FAME OF MACIWINE OATE s

wantution  Council For Beiéntific and Tndugln al He ch (rsu{)"

sooness = F O‘E*‘?%ﬁ}q_‘?w?ﬁﬁ‘?f.‘.“ ooat, kepublic of South Africa

5 J Miile A A& Cowley

1N CHARGE e CAEPORTED by
HISTORY AND STATUS MAGNET "2 49,5
DESION, axte 19500 MODELwets =~ - = POLEFACEdwmster  ~ om Resatraction o i» _em
EMNG. DESIGN, dlll »“__lgrﬁlm_a\___lﬁizw e GAP, mmmmﬂng_“Zwﬂ_ cm_ Fralr) l] 1 1("\ o0, 32 x 1o®
CONSTRUCTION, use 1953 = 1958 - . maa 15,9 em b 16,4 G e tuiny
FIRST BEAM dateforgoatl _ 1998 . " AVERAGE FIELO st Flanr 2.7 «G )

MAJOR ALTERATIONS (See be },ﬁj_m, T

OPERATION, _ | ! _ hiwik, On Targut 11O hriw
TIME DIST . inhouse ____ LOQ %, cutsice m__Q

USERS' SCHEDULING CYCLE — _‘L”Mﬂu
COST, ACCELERATOR ___

COST, FACILITY, total RZQQ QQ_Q_”(:LQ iﬂ)n___ﬂ_, _

FUNDEDBY _ CGSIR

ACCELERATOR STAFF, OPERATION and DEVELOPMENT
1 - 1

SCIENTISTS __ ~  ENGINEERS _____

TECHNICIANS _ 3 CRAFTS __ ~ 2

GRAD STUDENTS involved during year 0

OPERATEDBY______ Resstaftor____ O __ Operatons

BUDGET, op & deov

FUNDED BY CSIR 3 _

RESEARCH STAFF, nat includad abave

USERS, in house 7 outside 0

GRAD STUDENTS involved during vear 1

RES. BUDGET, in house -

FUNDED BY CSIR

FACILITIES FOR RESEAACH

SHIELDED AREA, fixed 150 m?
miovable None m2

TARGET STATIONS 4 in 2 rcoms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type . -

COMPUTER, modal Varian V 73

OTHER FACILITIES _ Faclility for Isotope
Production

REFERENCES/NOTES
Nucl. Inst. & Meth., 3,323 (1958)
Nucl., Inst. & Meth., 8,261 (1960)

..........................................

CURAENT STABIITY _200 perts/10°%, Boruen /82

NUMSER OF SECTORS 3 SPIRAL, max
POLE FACE COIL PAIRS AVF
Harmonwe corrmcion 3
Racdgrad . o Iwcor Circeasts 2
WEIGHT Fe___ 73,8 twenCons_ 3,4 1om
CONDUCTOR, Msteréat and type___ Aluminium
STORED ENERGY 0,2 My
COOLING SYSTEM ___Water _
POWER" Main coils 70 max, kW
Trimming coils 2 max, kW
YOKE/POLE AREA __ 115 ) %,
SECTOR ANGLE (Sep Secl = deg
ION ENERGY (Banding limt) €/« 32 q?/a2 Mev
{(Focusingfimit) ETA >~ 15 qQlA MeV
ACCELERATION SYSTEM
DEES, number 2 angle 140 deg
BEAMAPERTURE_J _ cm;DCBIAS____ — kv
TUNED by, coarse_MS fine_ VC,AUTO
RF_10.8 10 17.4  mHz sabte:_ 10 no®
Orb F_l_QL@to 17.4 mHz:GAIN, max 280 kV/wrn
HARMONICS, RF/Orb F, used 1
DEE-Gnd, max 12 kV, min gap 1 cm
STABILITY, (pk-pk noisel/(pk RF volt) -
RF PHASE stable to ¢ - deg

ARF POWER input, max 40 kW

RF PROTECT circuit, speed 1000 usec
Type_ Rectifier Cut-off

FREQUENCY MODULATION, rate - /sec
MODULATOR, type -
BEAM PULSE, width -

VACUUM SYSTEM
PUMPS, Mo., Typa, Size

2 Diffusion HV,
2 Roughing
OPERATING PRESSURE 50

PUMPDOWN TIME 5

uTorr,

hrs

10N SOURCES/INJECTION SYSTEM
Internal hot cathode ion source.

EXTRACTIGN SYSTEM
B &qustrostatlc with lst harmonic

CONTROL SYSTEM
Manual




ENTRY KRG, 47 (cont.)

CHARACYERISTIC BEAMS BEAM PROPEATIES
Gusi . A tueved Weamsreq Cangitians
Parvicie (Ma V1 T imtevi Bytae Wit T BFdeg T wAat T Mev T
) ) B 5.8-15,3 Phaw Eug, mas By geg ~ sA0!l T MeV T
ENEMGY o e — L e G -
a i6 11735773 fawscen 30« 60 uaw lbmey d
He 18- 38 Rn, At € S _wA ot CoWev
ﬁ“‘j(.‘ ) 3: ?3" 3_’0 . 6 Eml ttance
CURAENT lud) {uh} J - -
Initerngl M?.,Q.Q_ Uty adi wAO MeV_
- L1000 .
150 OPERATING PROGRAMS, tima dist
K ST 20
Enterng! 60 Bavic Muciear Phytcs %
R _.60 Sohid State Phyticr 0 %
i 80 Bio-Medical Applications, . %
hwotape Production y 70 %
- (pari"l) (D-'i'l-:’ﬂ Development ___ ... ... 10 .
Secondery e e %
o o et <o %

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 ‘He-ions during 1969. A ’He-recovering system has been
installed.

typing limit




ENTRY 0. 48

HAME OF MACHINE

HAL Separated-scctor Cyclotron

Garg 24 July 1978

Soweh Africa.

NG TITUTION .,,A_,“‘mtmnul Accclcr.nur Ccmn-
AODIESS PO Box 320 Su-llcnbost.h, 7600,
I CHARGE G Meymann

HISTORY AMD STATUR

REFQRTED bty

A H Botha

MAGNET

DESIGN, cate 1975 MODELwan 1975 FOLE FAGE dameter 509 om Mearescron 443 cm
EMG. DESIGH, dare l978 GAP, min .,.‘QW..N....M o Figle) ‘ 2.] G \ ,0 10% 1 Ut'
CONSTALICTION, ante I979 _ B man ™ em Fid = xG
FIAST BEAM data for goatl_ Dec, 1983 AVERAGE FIELD st Rext 5,2 oG | ™ore o
MAJOR ALTERATIONS CURRERT STABILITY 10 porti0® B, 08 2,4
R e, NUMBER OF SECTORS A SPIRAL mes () oeg
OPEHATIQN L htiwk OnTargee  Wiwk POLEFACECOILPAIRS AVF .= . .. fm
TIME DIST ., n;;;:n . %outume. % Harmorag coreection T e
USERS SCHEDULING CYCLE . weekt Racgrad =27 . . JwcorCrccomy . =
COST, ACCELERATOR __ WEIGHT Fe 1400 1oy, Com.  ~5 8. tum
COST, FACILITY, total i} __ CDNDUCTOR. Mataratsndtype __Copper MNC. . . .
FUNDEDRY _ STORED ENERGY L M
COOLING 5YSTEM ____ demineralized water ...
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 700 max, kW
e S SR
TECHNICIANS _ 18 = CRAFTS e SECTOR ANGLE (SepSec) 34 , ~~ deg
GHAD STUDENTS involved duringyear ____ S ION ENERGY (Banaing hmit) E/A - 200 q"'/A? MeV
OPERATEDBY_ ____ Resswaftor____  _ _ Operators ,
(Focusinglimn) E/A - 200 q/ A MeV
BUODGET, op & dev
FUNDEDBY e ACCELERATION SYSTEM o
. DEES, number 2 angle >} deg
RESEARCH STAFF, not includad shove
BEAMAPERTURE 3 cm DCBIAS ____ () _ kv
USERS. in house outside TUNED by, coarse MG, VC fine ve
GRAD STUDENTS involved ¢ ... 7 vaar RF 5 o 26 mHz, sable ¢ 1_part ”0
RES. BUDGET, in house orbF_(j, 5 to 6,5 mHz, GAIN, max 1000  «Vituen
FUNDED BY HARMONICS, RF/Orb F, used 4,12
DEE-Gnd, max 250 kV, min gap 10 cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noise)/ipk RF vol1)
SHIELDED AREA, fixed 700 m2 RF PHASE s.mble ot deg
movable 900 2 RF POWER lnpl..lt, n"aax 2 x 150 kW
TARGET STATIONS ___~25__ in 10 rooms RF:ZZTECT circuit, speed usec
STATIONS served at same time, max One
MAG SPECTROGRAPH, typa FREQUENCY MODULATION, rate 0 Isec

MODULATOR, type__ -
BEAM PULSE, width bt

VACUUM SYSTEM

PUMPS, No., Type, Size4 Rotary vane (”OO m3/hr),

4 Turbo molecular (4000 1/s),8 cryopumps.

REFEMENCESINGTES OPERATING PRESSURE 0,1

1. W L Rautenbach, A H Botha, Seventh PUMPDOWN TIME 20
Int. Conf. on Cyclotrons and their 10N SOURCES/INJECTION SYSTEM
Applications, Zurich(1975)pp.117- Two bending magnets in central region and

122 a magnetic_infiection channel in one pole-tip

A H Botha et al., IEEE Trans.Nucl. eXTRACTION SYSTEM Electrostatic channel and
Sci. NS-24,No.3(1977),pp 1118 - two septum magnets.

1120+ CONTROL SYSTEM

3. Natiomal Accelerator Project, Multi-minicomputer system with CAMAC
typing limit Technical Report of the Accelera- interfacing. The system has a hierarchial

R to-t‘Task Group, (1976) structure: 2 senior-level and 3 junior-
. . _ 1eve1 computers. :

COMPUTER, mode!
OTHER FACILITIES

8 J

uTorr,
hrs

2.




EXNTRY NO. 48 (cont

CHARACTERISTIC BEAMS BEAM PROPEFTIES -
it A gt hheasurad Longitindy
Pastitie thARN Y e Putie Witth L (h-g: CLoomkot o MV
ERERGY . ‘}jf ‘.., ZQ:;QQ e fhase Ex maw O RPgeg " Act _ _ Mev
‘-‘!!\“:E* 358 Eaveact 11 % uA ot CNMev
“bAplYY 660 Hes At E L L wA ot [AIAY
N o ) Emittance
CURHENT 1Al [ _ e 30081
intet hal o s R !mmmmﬂi e . e BAOY___ MaV
e s OFERATING PRUAGRAMS, tima dint
External 1“1:&;0@*“\5’2 _Mlo . e Batic Nuthear Physics kS
Lﬂl:_g.g.ﬁmev)mlggm et Solid State Pryaict o
Heavy ions _ 1 _puf Hio-Medical Applicatomy N
isorope Production %
parvis) lpartcad Developi=ent R -
Sacondsry - - - e . %
— — bt w,

PLAN VIEW OF FACILITY, NOTEWORTRY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing timit




ENTRY NO. 49

NAME QF MACHINE

NAC Light-ion Injector

DATE 2417778

INSTITUTION National Accelerator Centre

ADDRESS

IN CHARGE G Heymann

P O Box 320, Stellenbosch 7600, South Africa

HISTORY AND STATUS
DESIGN, date _j978 ___MODEL tests

ENG. DESIGN, date _ 1978 ~ ]8R2

CONSTRUCTION, date 1980 ~ 1983

FIRST BEAM date lor goal)_Goal = Jan. 1984

MAJOR ALTERATIONS

OPERATION, hr/wk; On Target hr/wk.
TIME DIST., in house_ %, outside____ %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY CSIR

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 2 ENGINEERS 2
TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY Res staff or Operators
BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, not included abova
USERS, in house autside

GRAD STUDENTS invoived during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m?
movable m?2
TARGET STATIONS in rooms

STATIONS served at same time, max
MAG SPE. TROGRAPH, typa
COMPUTER, madel

OTHER FACILITIES

REFERENCES/NOTES

A H Botha
REPORTED by
MAGNET
POLE FACE diameter 112 cm; R extraction 47 s6 cm
GAP, min__15 cm; Field_10,4 «G 128 108
max__2 cm; Field ___05 244G af,:):n:o
AVERAGE FIELD at R ext___ 8,6 kG | 2meere

CURRENT STABILITY___100parts/10%; Bgx/®_1,21
NUMBER OF SECTORS 4  ;spiRAL max__ 0  deg

POLE FACE COIL PAIRS: AVF 0 Isec;
Harmonic correction 4 .
Rad grad /sec or Circ coils 1

WEIGHT: Fe 32 tons; Coils 1,97  tons
CONDUCTOR, Material and type___Copper

STORED ENERGY 0,06 M
COOLING SYSTEM__Demineralized water

17,4

POWER: Main coils max, kW
Trimming coils mox, kW
YOKE/POLE AREA 90 %
SECTOR ANGLE (Sep Sec) = _deg
ION ENERGY (Bending limit) E/A = 8 a2/A% Mev
{Focusing limit} E/A = 8 a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 90 deg
BEAM APERTURE cm; DC BIAS_V kv
TUNED by, ~carseShoTt .Pl. fine Trim. Cap.
RF 7.5 to__ 20 mHz, stable + 10 l10s
ObF1,5t_13 mHz GAIN,max _280  kV/turn
HARMONICS, RF/Orb F, used 2,6
DEE-Gnd, max kV, min gap cm
STABILITY, (pk-pk naise)/(pk RF volt)
RF PHASE stable to + deg
RF POWER input, max 40 kW
R¥ PROTECT circuit, speed USEC
Type ‘
FREQUENCY MODULATION, rate 9 Isec
MODULATOR, type -
BEAM PULSE, width -
VACUUM SYSTEM
PUMPS, No., Type, Size
OPERATING PRESSURE uTorr,
PUMPDOWN TIME hrs

1ON SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

CONTROL SYSTEM

typing limit




e rayen SR AR A DR L

ENTRY NO. 49 (_.ont.)

CHARACTERISTIC BE.*MS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle ‘MeV) {(MeV) Pulse Width RF deg uA of MeV
ENERGY P 0,8-8 Phase Exc, max RF deg sA of MeV
d _ L Extract Eff % uA of MeV
a 0,8-8 Res, AE/E % uA of MeV
N3 ' —Lr: Emittance
J CURRENT (uA) (uA}) axial

Internal (mm-mrad){ ___radial} uA of MeV

OPERATING PROGRAMS, time dist

External P 100 Basic Nuclear Physics %
d 100 Solid State Physics %

‘He, ‘He 50 Bio-Medical Applications %

isotope Production %

_ {part/s) (part/s) Development %

Secondary - - %

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.

typing limit

..........................................



ENTRY NC. 5|

NAME OF MACHINE

Stockholm 225~cm Cyclotron

1978

INSTITUTION Research Institute of Physics
ADDRESS §-104 05 Stockholm 50, Sweden
N CHARGE C.J. Herrlander REPORTEDby_ _ H. Atterling

HISTORY AND STATUS

DESIGN, date __ 1946 MODEL tests __1946 (RF)
ENG. DESIGN, date 1946 (start)
CONSTRUCTION, date 1946 (start)
FIRST BEAM date lorgoal) _at full radius 1951

MAJOR ALTERATIGNS___ New  RF system in
operation since 1973

OPERATION, hr/wk; On Target &9 o) hriwk

TIME DIST., in house %, outside %

USERS’ SCHEDULING CYCLE weeks

COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY Sy,Govt., Sw.Atom. Committee
Wallenberg Foundation and other funds
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 3 ENGINEERS and
TECHNICIANS _12-14 CRAFTS 1

GRAD STUDENTS involved during year
CPERATED BY Res staff or X
BUDGET, op & dev
FUNDED BY _Sw. Govt., Sw. Nak. Sci. Res.
Council, and Wallenberg Foundation
RESEARCH STAFF, not included abova
USERS, in house and outside
GRAD STUDENTS involved during year
RES. BUDGET, in house
FUNDED BY Sw. Govt. » Sw. Mat. Sci. Res.
Council, and private funds
FACILITIES FOR RESEARCH

Operators

~ 50

SHIELDED AREA, fixed m?
movable 5 caves (see Fig.) 175 m?
TARGET STATIONS in rooms

STATIONS served at same time, max
MAG SPECTROGRAPH, type
COMPUTER, model _PDP 11/70 + PDP 11/55

OTHER FACILITIES Ref. to the Institute's
Annual Reports

1 (cf. Fig.)

REFERENCES/NOTES

(a) Operation recently resumed after a
long-lasting shutdown, necessitated by
construction and installation work.
beam-on—target time given was recorded
prior to mid-March 1977.

(b) The poles are extended by steel
discs tapered to a diam. of 211 cm.

(c) Max. field used; max. attainable

tvpinglimit £4a1d about 20 kG.

The

MAGNET

POLE FACEdia 225 (b) cm;R extraction 90 cm
GAP,smin___ 33 cm; Field 16 [c) xG at x 10°
S cm; Field kG T

ampere turns
AVERAGE FIELD at R ext kG
CURRENT STABILITY__10_ parts/10%; Brax/(®

NUMBER QF SECTORS _"— : SPIRAL, max deg
POLE FACE COIL PAIRS: AVF - Isec;
Harmonic correction
Rad grad /sec or Circ coils ___ .
WEIGHT: Fe 370 tons; Coils____ 27 tons
CONDUCTOR, Material and type_ CU_bars, hollow
STORED ENERGY . MJ
COOLING SYSTEM deipnized water
POWER: Main coils at 16 kG 125 s kW
FROONRNG-OOHE max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
10N ENERGY (Bending limit) E/A = a2/a% Mev
{Focusing limit) E/A = aq/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 180 deq

BEAM APERTURE 12=5 cm:DCBIAS 0 kv
TUNED by, coarse Short. pl. fine trim. cap.

RF__ 7.8 0 10  mHz, stables 0.01  nof
ObF____ to___ mHz; GAIN, max kV/turn
HARMONICS, RF/Orb F,used___1

DEE-Gnd, max____ﬁQ_ kV, min gap 8 cm
STABILITY, {pk-pk noise}/(pk RF valtl__ < 0.2 Z

RF PHASE stable 1o + deg
RF POWER input, max 250 kW
RF PROTECT circuit, speed usec

Type ignitron crowbar
FREQUENCY MODULATION, rate Isec

MODULATOCR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size 3 011 diffusion pumps
(one 50 cm, two &40 cm)
OPERATING PRESSURE &5 uTorr,
PUMPDOWN TIME 8-10 hrs
ION SOURCES/INJECTION SYSTEM
internal PIG source; for heavy ions
indirectly heated cathode

EXTRACTION SYSTEM
electrostatic deflector

CONTROL SYSTEM




typing limit

..kq. the 1977 Anunal. Report.

ENTRY NO. 51 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MaV) Puise Width RF deg uA of MeV
ENERGY p 10-15 Phase Exc, max RF deg nA of MeV
d 20-30 Extract Eff % uA of MeV
o 40~60 Res, AE/E % uA of MeV
TZo%+  (d) _ 120 Emittance
CURRENT {uA) {rA} axial
Internal (mm-mrad){ radial } uA of MeV

OPERATING PROGRAMS, time dist
External o 0.1pA-m45pA Basic Nuclear “hysics mainly

at target Solid State Physics
in exp. area : 2C"+ Q.1-10nA Bio-Medical Applications __yes
Isotope Praduction ves
(part/s) {part/s)

Development

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. Lindstrim, Arkiv £5r Fysik 15 (1959) 483.
Major modifications are described in the Annual Reports.

T0 COMPUTER ROOMS SEAM-PULSING DEVICE [BD AREA RESERVED FOR A FUTURE
- N A\

BEAM-DIVISION DEVICE
FUTURE BEAM (INCASE OF
BEAM - SHARING)

225-cm CYCLOTRON HALL

IRON-ORE CONCRETE

ORDINARY cONCRETE K] MOWABLE ©'.0CKS OF GRONARY CONCRETE

MOVABLE BLOCKS OF IRON-ORE CONCRETE

TRANSPORT
CORRIBOR

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 synthegis work. On
this floor is also the counting laboratory. For details, reference is made




typing limit

ENTRY NO. 52

naMme of mactine  Minicyclotron MC-40

paTe 1978-08-08

INSTITUTION Instrument AB Scanditronix
ADDRESS Husbyborg, 5-755 90 Uppsala, Sweden
IN CHARGE Stig Lindback REPORTED by Stig Lindback

HISTORY AND STATUS

DESIGN, date 1374 MODEL tests
ENG. DESIGN, date_1974-1975

1974

CONSTRUCTION, date 1974=1975
FIRST BEAM date (or goat) 1976

MAJOR ALTERATIONS

OPERATION, hr/wk; On Target hr/wx
TiME DIST., in house %, outside %
USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY. . Res staff or Operators

BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, not included abhove

USERS, in house outside

GRAD STUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m>2
movable m?

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

OTHER FACILITIES

REFERENCES/NOTES

x) Data refer to original model
MC-35, which has now been
boosted to the MC-40 version.

MAGNET
POLE FACE diameter 130 cm; R extraction 50 cm
GAP, min ]0 cm; Field 21.3 kG X 105

max 1& cm; Field |3 . 2 kG at
ampere turns

AVERAGE FIELDatRext__17.9 kG
CURRENT STABILITY_10 parts/10%; Brmax/(®1. 19
NUMBER OF SECTORS___3 ;SPIRAL, max__ 45  deg
POLE FACE COIL PAIRS: AVF

Harmonic correction 4 per vall ey

Radgrad fsecor Crecois _Y0)
WEIGHT: Fe___ B7  tons;Coils_ 2.6 tons
CONDUCTOR, Material and type___(CUl
STORED ENERGY MJ

coouinGg sYsTeM_ Demineralized water

Isec;

POWER: Main coils__120 max, kW
Trimming coils_10 max, kW
YOKE/POLE AREA 106 %
SECTOR ANGLE (Sep Sec) deg

1ON ENERGY (Bending limit) E/A =__40 q2/A2 Mev

{Focusing limit) E/A = /A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 90 deg

BEAM APERTURE 2 cm; DC BIAS __ () kV
TUNED by, coarse Moy, short fire Yar. cond
RFE_12 :0_27  mHzstablet ] /1108
ObF_f to26 8 mHz: GAIN, max _l76 kV/turn
HARMONICS, RF/Orb F, used 1 2

DEE-Gnd, max_44 kV, min gap cm
STABILITY, (pk-pk noise)é(plgRF voiy_<_1/ 1000

RF PHASE stable to deg

RF POWER input, max 60 kW

RF PROTECT circuit, speed 2 usec
Type__Crowbar

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

VACUUM SYSTEM

PUMPS, No., Type, size__ 2 D1ffusion pumps,

each 40 cm, 1 rough pump
OPERATING PRESSURE 5 uTorr,

PUMPDOWN TIME 0.5-1

1ON SOURCES/INJECTION SYSTEM
Internal, cold cathode

hrs

EXTRACTION SYSTEM

Electrostatic deflector + mag. foc. channel

CONTROL SYSTEM
Conventional




ENTRY NO. 52 (cont.)

CHARACTERISTIC BEAMS

Goal Achieved
Particle (MeV) (MeV)
ENERGY P 9-40
d 4.5-20
He-3 7-53
o 9-40
CURRENT ) {zA}
Internal P >élb% .
d >500
[} > "i“
External p 1 00
d 100
o 50
{part/s) {part/s}
Secondary

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

BEAM PROPERTIES

wisasured

Pulse Width _ BRFdeg
Phase Exc, max RF deg
Extract Eff %
Res, AE/E %
Emittance
axial
{(mm-mrad) X
. radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Conditions
uA of MeV
uA of MeV
uA of MeV
nA of MeV
uA of MeV

Solid State Physics

Bio-Medica! Applications

Isotope Production

Development

Changing of operation mode (first 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 first MC-40 cyclotron will be shipped late fall 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 will be installed at the EURATOM rese
in Ispra, Italy in the beginning of 1980.

typing limit

arch laboratory




ENTRY NO. 53

NAME OF MacHINE _S. L. N. Injector Cyclotron

DATE Aug. 78

INSTITUTION

Swiss Institute for Nuclear Research (S.I.N.

ADDRESS CH - 5234 Villi gen Switzerland

INCHARGE J.-P. Blaser

HISTORY AND STATUS

DESIGN, date_67/69  moDEL tests_1968/71
ENG. DESIGN, date ___1969/173
CONSTRUCTION, date_1970/73

FIRST BEAM date (or goal)

Aug. 1, 1973 int.

Jan. 1, 1974 ext.
opeAATION, 150  hrwk;OnTarget 120 nriwk
Time pisT. @S Inject. 75 9, outside 25 %
USERS' SCHEDULING cycLe___2 to 3 weeks
COST. ACCELERATOR __ 14 MSw.Fr. (1975)
COST, FACILITY, otal 134 MSw.F 75

funDEDBY Swiss Federal Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT
Design and construction:

Philips Company, Eindhoven,
Netherlands
oreRATED BY_ S« L. N, Operators

BUDGET,op& dev See S.I. N. Isochronous
Ring Cyclotron

RESEARCH STAFF, not included ahave

USERS, in house - autside_14 groups

GRAD STUDENTS involved during year appProx. 15

RES. BUDGET, in house -

FUNDED BY Swiss National Science

Foundation

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed - m?
movable approx. 400 m?

TARGET STATIONS 5 in 3 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type 1100 analyz. magnet

COMPUTER, model  PDP 11/40
OTHER FACILITIES
Isotope production 1
_Irradiation 1
REFERENCES/NOTES

~-A. Baan et al., 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

- POLE FACE COIL PAIRS: AVF -

H. A, Willax

REPORTED by

MAGNET

POLE FACE diameter_ 250 cm; R extraction __105 cm

GAP, min 24  cm;Field K6) . 6 x1cf
max 45 cm; Field kG =

t
AVERAGE FIELDatRext_ 16,5 __ g )omPeretvm®

CURRENT STABILITY_10 _ parts/10%; Bgu/®_1. 25
NUMBER OF SECTORS _ 4 ;SPIRAL, max___ 55 dag
Isec;

Harmonic carrection 4
Rad grad /sec or Circ coils 12 —

WEIGHT: Fe___%7_0____tons: Coils 20 tons
CONDUCTOR, Material and type Al
STORED ENERGY. MJ
COOLING SYSTEM
POWER: Main coils 400 max, kW
Trimming coils 100 max, kW
YOKE/POLE AREA 105 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A = 135 q%a%mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE ___ 3 ¢m; DC BIAS <5 kv
TUNED by, coarse____ MS fine_VC, auto

RF_4. 1 to 17, 5 mHz, stable + 1 /106
Orb F4 i to 17 mHz; GAIN, max kV/turn
HARMONIGS, RF/Orb F, usea 3 (inje ctor mode)

DEE-Gnd, max kV, min gap 25 cm
STABILITY, (pk-pk noisel/(pk RF volt)__1 /1000

RF PHASE stable to + «5 deg
RF POWER input, max 80 kW
RF PROTECT circuit, speed 100 to 1000 usec

Type_low level amplifier clamp +
series tube mod.
(1 ns (injector mode)

BEAM PULSE, width ( ca, 200 (V, C. mode}

VACUUM SYSTEM 0il diffusion pumps
PUMPS, No., Type, Size {Balzers)

20 000 +12 000 1/s + Philips Cryo-pump
OPERATING PRESSURE 1 uTorr,
PUMPDOWN TIME 8 hrs

1ON SOURCES/INJECTION SYSTEM Livingstone-
+ ial inj O Duo-
plagsmatron+polarized p, d
EXTRACTION SYsTEMm €lectrostatic + electro-
magnetic + magnetic channel
CONTROL SYSTEM
with computer access




ENTRY NO. 93 (cont.)

( typical for
CHARACTERISTIC BEAMS

BEAM PROPERTIES ( injector mode

Goal Achieved Measured Conditions
Particle (MeV) {MeV) Putse Width 8°* RFdes 80 uAof 72 Mev 8]
ENERGY p 10-75 14-72- Ph'ase Exc, max RF deg uA of eV
d 10-65 10-65 Extract Et} 90 % 30 uA of T2 Mev 9]
heavy ions <10 MeV/ - Res, AE/E 22 %, 80 paot T2 mev p
nucl. Emittance fwhm
CURRENT (uA) uA) 2 ial
\nternal P 306 léO (mm-mrad){ 2: ?:cli?al } 80 pAaof 12 wmev_p
d 50-100 70 T
heavy ions 3-5 - OPERATING PROGRAMS. time dist
External 8] 120 ~120 Basic Nuclear Physics __See below %
d 30 25 Solid State Physics %
polarized p+d Bio-Medical Applications %
Isotope Production %
(part/s) (part/s) Devalopment
Secondary = - -

® R R

PLAN VIEW OF FACILITY, 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)

= 100 %

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 = 100 %)
A.1 Experimental beams from Injector cyclotron only:

variable energy,q 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 ¢, w. 72 MeV p 30.6 % (150000
pulsed, 400 kHz, 40 % d.f. 19.6 % ( nAh
polarized p 1.4 % = 51.6 %
B. Beam development (both operational modes) 12.4 %
C. Overhead (setup, tuning, etc.) 15.4 % = 100 %

In.jector Cyclotron: Philips design. Mainly used as injector for the S.I. N.
Ring 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 mAacHINE S, I, N, Injector Cyclotron II 1)

pATE_Aug, 78

INSTITUTION _ Swiss Ingtitute for Nuclear Research (S.I, N,)
ADDRESS CH - 5234 Villigen, Switzerland

INCHARGE___J, -P, Blaser

HISTORY AND STATUS

DESIGN,date 1972  MODELtests  1973/78
ENG. DESIGN, date 1973 - 1978
CONSTRUCTION,date 1978 -

FIRST BEAM date (or goal) 1982

MAJOR ALTERATIONS__ Cyclotron under
caonstruction

QPERATION, hr/wk; On Target hr/wk

TIME DIST., in house %, outside %

USERS' SCHEDULING CYCLE weeks

COST. ACCELERATOR approx. 18 MSw. F'r.

COST, FACILITY, total

runpep 8Y Swiss Federal Government

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY . Res staff or Operators
BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, notincluded above  2)
FACILITIES FOR RESEARCH 2)
REFERENCES/NOTES

1) Isochronous ring cyclotron for
fixed frequency, under
construction.

(See Proc. Tth Int. Conf. on
Cycl. and their Applications,
Birkh&duser, Basel, p.123)

2) See S.I.N, Isochronous Ring
Cyclotron (this compilation)

3) Design values

4) Special coils outside vaciaum
chamber for correction of iso-
chronism and vertical steering

REPORTEDby__U, Schrvber/W, Joho

mAGNET 4 separated sector magnets

POLE FACE diamater 760 cm; R extraction 370

GAP,min__ 3.5 _ cm:Field 10.0 va) g5 5
max 3. 5 cm; Field 10. 4 kG ate 22 X 10

AVERAGE FIELD at R ext 3.5 g jampere turms

er ma
CURRENT STABILITY_ 2 parts/10%; Brax/(B_ 3. (f
NUMBER OF SECTORS 4

; SPIRAL, max deg
POLE FACE COIL PAIRS: AVF 1 fsec;
Harmonic carrection 4)
Radgrad ___ /secorCirccails ____ =

WEIGHT: Fe 4xX180=720 tons; Coulsé_gg._&&_____tons
CONDUCTOR, Material and type_QF'HC ~ =copper

STORED ENERGY_4 x , 12 M
COOLING SYSTEM_ demin. water
POWER: Main coils_4 X 35 max, kW
Trimming cails a' DPI'oOX, 2 sz mag'nax, kW
YOKE/POLE AREA 80 _ %
SECTOR ANGLE (Sep Sec) deg

1ON ENERGY (Bending limit) E/A = 12 q%a%mev
(Focusing limit) E/A = o/A MeV

ACCELERATION SYSTEM  3)
A[2 Resonator 2 ange__. 180 (RF) 4

BEAMAPERTURE___ 4 cm;DCBIAS____=  kV
TUNED by, coarse___ . fine
RF 50.6 mHz, stable ¢_ 1108
Orb £ toD. 06 mHz; GAIN 400_1_:I-_Mkvlturn
HARMONICS, RF/Orb F, used 10
DEE-Gnd, max_2_5_kv min gap__~ 3.0 cm
STABILITY, {pk-pk noise)/(pk RF volt)_3 s 10-4
RF PHASE stable to + 1 deg
RF POWER input, max 2 v 170 kW
RF PROTECT circuit, speed usec
Type
FREQUENCY MODULATION, rate - Isec
MODULATOR, type -
BEAM PULSE, width -
VACUUM SYSTEM

- PUMPS, No., Type, Size 6 x 2000 1/s turbo-

" molecular pumps
OPERATING PRESSURE 5 * 10-0 uTorr,
PUMPDOWN TIME hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM
2 septum magnets 59 and 400
CONTROL SYSTEM

existing, access to two computers
(PDP 11/40 and PDP 11/60)




ENTRY NO. 54 (con'.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Goal Conditions
Particle (MeV) (MeV) Pulse Width 15 RF deg uA of MeV
ENERGY p 72 Phase Exc, max RF deg uMA of MeV
Extract Eff % uA of MeV
T Res, AE/E % uA of MeV
Emittance
CURRENT {uA {uA) 7 * 2 axial
Internal P E_fo 0 {mm-mrad) { ;.'E radial } 1000.a of_T72 mev P
OPERATING PROGRAMS, time dist
External p 21000 Basic Nuclear Physics %
Solid State Physics %
Bio-Medical Applications inder investigation
Isotope Praduction  parasitic ~50 %
(part/s) (part/s) Development Injection into 600 MeV -
Secondary x: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.
o

N Philips
Injector

w A ;4" / >
Cockcroft-Walton -
Pre-Accelerator

- s

lll[lIlI’_[lllvll

|

I Injactor Ring I' - S e oo — 46 Yoy

| R i i A

i' i Main Ring

— G 0 10 20m

typing limit




ENTRY NO. 55

NaME oF MACHINE _S. L. N. Isochronous Ring Cyclotron DATE_Aug. 78
INSTITUTION Swi i

ADDRESS CH = 5234 Villigen, Switzerland

incHARGE_J. P, Blaser REPORTED by H. A. Willax

HISTORY AND STATUS

DESIGN, date 1962 MODEL tesis 1962 /68
ENG. DESIGN, date 1967/71
CONSTRUCTION, date 1969 /74
FIRST BEAM date lorgoal) __Jan, 18, 1974
MAJOR ALTERATIONS____energy from

520 to 590 MeV
OPERATION, 120  tr/wk; On Target 90 £0100nr/wk
TIME DIST., in house %, outside %
USERS' SCHEDULING cycLE_2 to 3 weeks
COST, ACCELERATOR _35 MSw, Fr, (1974)
COST, FACILITY, total
runoeDBY Swiss Federal Government

ACCELERATOR STAFF, OPERATION and DEVE LOPMlEg;Iz'

SCIENTISTS 14 ENGINEERS__ 12 5)
TECHNICIANS and crarFTs & 20

GRAD STUDENTS involved during year -

OPERATEDBY, . Res staff or 15 Operators

BUDGET,op & dev 8 MSw. Fr, (w.0.salaries)
FunDeD BY Swiss IPederal Government

RESEARCH STAFF, not included above

USERS, in house outside_approx, 50
GRAD STUDENTS involved during year approx. 50
RES. BUDGET, in house _ 50 MSw,.Fr.{w. o0, sal.)
Funpep gy Swiss Federal Government

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 2

- m

movable total 2700 m?
TARGET STATIONS __ 3% in 2 rooms
STATIONS served at same time, max 10

MAG SPECTROGRAPH, type P1O11 spectrometer
COMPUTER, modeiseveral PDP 11 /QDD
OTHER FACILITIES

2 superconducting muon channels

channef under cgonstructio!n

REFERENCES/NOTES . .
#*two meson production targets in one

beam line, one p-target
(scattered polarized p parasitic)

maGNeT (8 separate magnets
360‘1930 &t )

POLE FACE diameter cm; R extraction 445 cm
GAP, min 5 em; Field 20,9 k@) .15 4
at X 10
max cm; Field ________ kG mpere turns
AVERAGE FIELD at R ext_ 8. T kG |?™P¢

CURRENT STABILITY___ 5 parts/10%; Bax/® 24 4
NUMBER OF SECTORS_ 8  :SPIRAL,max_35 deg
POLE FACE COIL PAIRS: AVF18(9)correction sec;
Harmonic correction
Rad grad /sec or Circ coils
WEIGHT: Fe__1960 total tons;Coils__ 28  tons

CONDUCTOR, Material and type

STORED ENERGY MJ
COOLING SYSTEM__demin, watep
POWER: Main coils ~ 650 max, kW
Trimming coils max, kW
YOKE/POLE AREA 120 %
SECTOR ANGLE (Sep Sec) 20 deg
ION ENERGY (Bending limit} E/A = q°/a? Mev
{Focusing limit) E/A = = ao/A MeV
ACCELERATION SYSTEM
Cavities: 4
BEAM APERTURE _ 4 cm; DC BIAS KV
TUNED by, coarse - fine i I,
rr_90. 63!0 = mHz, stable ¢ 1 a8

Orb F8- 41to - mHz; GAIN, max 2000 kV/turn
HARMONICS, RF/Orb F, used 6th

DEE-Gnd, max 600 kV, min gap 15_ cm
STABILITY, (pk-pk noise)/(pk RF volt)_ 3. X. 10'__—"'

RF PHASE stable to ¢ <1 deg
RF POWER input, max 4 x 200 kW
RF PROTECT circuit, speed 100 usec

Tyee low level amplifier clamp
FREQUENCY MODULATION, rate Jsec

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM

PUMPS, No., Type, Size' 4 titanium -sublimators,
12000 1/s

OPERATING PRESSURE

PUMPDOWN TIME

2 uTorr,

5 hrs

fON SOURCES/INJECTION SYSTEM 72 Me\ pbeam
pulse rate 50.63 or 16

EXTRACTION sysTEmelectrostat. deflector,

t
CONTROL SYSTEM

computer-aided




ENTRY NO. 55 (cont.)

CHARACTERISTIC BEAMS

BEAM PROPERTIES

Goal Achieved Measured Conditions
, Particle (MeV) (MeV) PulseWidth v 6°* RFdeg 80 uAof 588 Mev p
ENERGY P 590 5881' 1 Phase Exc, max RFdeg____ uAof MeV i
Extract Eff > 99 5% 80 .Aof 588 mMev p
Res, AE/E 1% % . 80 _wAof D88 mMev p
Emittance fWhm
CURRENT {uA) {(uA) 2 o axial
internal p >100 110 {mm-mrad) { 2 7 radial } _8Q. uA of, 5_8__8.. MeV_pD__
OPERATING PROGRAMS, time dist ~ 5€€ below
External p ~100 110 Basic Nuclear Physics %
— ("routine'' 60-80) Solid State Physics %
R Bio-Medicr! Anclicaticn: %
Isotope Production %
+ (part/s} (part/s) Development %
Secondary at(=) 109 10_(.3_Qms r) %
ata) 108 107(30 cm?2) %

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

S.I.N. Isochronous ngCyclotron 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) = 100 %

Ring in operation with beam To

Standby 10.6 %

Regular service 7.6 %

Component failures 3.8 % = 100 %
Distribution of effective beam time (4490 hours = 100 %)
A. Experimental beams

High intensity c.w. 590 MeVp 43.5 % ) 137000

Pulsed 400 kHz, 40 % d.f 28.0 % ) uAh

Polarized p 2.0 % = 73.5 %

B. Beam development = 12.0 %
C. Overhead (setup, tuning, etc.) = 14.5 % = 100 %

Isochronous ring cyclotron with eight separated small gap magnets, four
high voltage TE-cavities. Large AE/turn, extraction near 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 =-production targets).

Transmission through ring cyclotron of 99 % (at 80 uA level) achieved.

Essential use of beam:

tvuing limit

r=production,



ENTRY NO. 56

NAME OF MACHINE The Emersham Cyclotron DATE 2Gth
INSTITUTION The Radiochemical Centre Ltd
ADDRESS amersham, Bucks, unjland.
IN CHARGE [leFe Finlan REPORTED by I.t's Finlan
HISTORY AND STATUS MAGNET
DESIGN, date 1962 MODEL tests POLE FACE diameter 140 cm; R extraction - cm
ENG. DESIGN, date GAP, min cm; Field 18 kG t X 165
CONSTRUCTION, date 1963-1965 max 30 cm; Field 12« at—

FIRST BEAM date {or goal) 1965

MAJOR ALTERATIONS Computer control 1975

OPERATION, hriwk; On Target 2120 hr/wk
TIME DIST., in hause 1630 &, ourside %
USERS' SCHEDULING CYCLE weeks

COST. ACCELERATOR _approx. £3.5 x 10°

COST, FACILITY, total  @PProx. £5 x 10°

funpep ey United Kingdom Atomic Energy

Authority
ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ENGINEERS
TECHNICIANS _ 4 CRAFTS =

GRAD STUDRENTS iiwolved during year

OPERATEDBY
BUDGET, ap & dev

Res staff or Operators

FUNDED BY

RESEARCH STAFF, notincluded zbove

USERS, in house - outside
GRAD STUDENTS involved during year -

RES. BUDGET, in house

FUNDED B8Y -

FACILITIES FOR RESEARCH

N

SHIELDED AREA, fixed -

movable - 2
TARGET STATIONS - in -
STATIONS served at same time. max -
MAG SPECTROGRAPH, type -
COMPUTER, model -
OTHER FACILITIES

rooms

AVERAGE FIELDatRaxt_____ 15 g |2mPeretums

CURRENT STABILITY__ 50 parts/105; Brax/(® 1.5
NUMBER OF SECTORS _ : SPIRAL, max 8  deg

POLE FACE COIL PAIRS: AVF None Isec;
Harmonic correction i
Rad grad - /sac or Circ coils -
WEIGHT: Fe___ ‘-~ :°tons; Coils_ﬁ____ltons
CONDUCTOR, Material and type____Aluminium
STORED ENERGY, MJ
COOLING SYSTEM___ Water
POWER: Main coils 140 max, kW
Trimming coils max, kW
YOKE/POLE AREA 106 %
SECTOR ANGLE (Sep Sec) i deg
ION ENERGY (Bending limit} E/A = a2/A% Mev
{Focusing limit) E/A = o/A MeV
AGCCELERATION SYSTEM
DEES, nﬁmlger angle 180 deg
BEAM APERTURE Se2 cm; DC BIAS 0.5 kv
TUNED by, coarse M+ Se fine M.P.
RF___"l,'p_to mHz, stable + 10 /106
ObF___ to 21 mHz; GAIN, max 10 kV/turn
HARNIOMICS, RF/Orb F, used
DEE-Gnd, max kV, min gap cm
STABILITY, (pk-pk noisel/(pk RF volt) 0.01
RF PHASE stable to + - deg
RF POWER input, max 100 kW
RF PROTECT circuit, speed 5000 e

Type Thyratron crowbar

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

Isotope production - Quick change wateryacyum SYSTEM
Irradiation, Solid State - Yes cooled tiafl"wﬁﬁtmo Type, Size

Biological -
Time-of-Flight Study -

nefTREBAGEE SoParation -

NOTATIONS M.S.—- movable start
M.P+.~ movable panel

OPERATING PRESSURE uTorr,
PUMPDOWN TIME hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM
Nene

CONTROL SYSTEM

SELECTED REFERENCES

CERN - Report 63-19, (1963) 286

July 1977



ENTRY NO. 56 (cont.)

CHARACTERISTIC BEAMS

BEAM PROPERTIES

Goal Achieved Measured _Conditions
Particle (MeV) (MeV) Pulse Width RF deg uA of MeV
ENERGY P 27 27 Phase Exc, max RF deg uA of MeV
d 16 15 Extract Eff % uA of MeV .
Res, AE/E % uA of MeV
- Emittance '
CURRENT (1A) (4A) ial
tnternal p eLejolo > 68 (mm-mrad){ ::t;?al} BA of MeV,
d 1000 > 400 — -
OPERATING PROGRAMS, timo dist
External Basic Ndéléar Physics % -
— e Solid State Physics %
Bio-Medical Applications %
isotope Production 100 %
part/s) tpart/s) Development %
Secondary 9,
%
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.

wyping limit

............................................




ENTRY NO, 57

NAME OF MACHINE 1m RADIAL RIDGE :CYCLOTRON
INSTITUTION UNIVERSITY OF BIRMINGHAM

DATE_JULY 1978

typing limit

ADDRESS BIRMINGHAM B15 2TT

INCHARGE G.C. MORRISON

ENGLAND

HISTORY AND STATUS

DESlGN date 1957  MODEL tests
ENG. DESIGN, date 1957-63
CONSTRUCTION, date _1958-63

FIRST BEAM date (or goal)_INT ]95] EXT 1963
MAJOR ALTERATIONS

__NONE

OPERATION, 100 hr/wk; On Target 90 hr/wk

TIME DIST..inhouse__100 % outside__O %
USERS’ SCHEDULING CYCLE 12 waeks
COST, ACCELERATOR £30,000

COST, FACILITY, total

FUNDED BY 0.5.I.R. (NOW S.R.C.)

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 0 ENGINEERS___1 -
TECHNICIANS 6 CRAFTS O

GRAD STUDENTS involved during year G
OPERATEDBY. O Resstaffor, 4 Operators
BUDGET, op & dev £15,000

FUNDED B8Y _ UNTVERSITY OF BIRMINGHAM AND
SCIENCE RESEARCH COUNCIL

RESEARCH STAFF, not included ahove

USERS, in house 16 outside

GRAD STUDENTS invalved during year

RES. BUDGET, in house £40,

0
8

000
runDep By UNIVERSITY OF BIRMINGHAM

AND SCIENCE RESEARCH COUNCIL
FACILITIES FOR RESEARCH

SHIELDED AREA, fixed
movable

90
0

TARGET STATIONS 6 in 1 rooms
STATIONS served at same time, max 1
MAG SPECTROGRAPH, type NONE

COMPUTER, model IBM 11300 + GEC 4080
OTHER FACILITIES

10 MASS IDENTIFICATTON SYSTEM USTNG

—COUNTER TELESCOPES
REFERENCES/NOTES
NUCL.INST.METH. 18/19, 25, 1962
NUCL.INST.METH. 32, 325, 1965

Y

REPORTED by W.C. HARDY

MAGNET

POLE FACE diamater _102 cm; R extraction 46 cm
GAP, mm__?__ﬁ__cm Fleldl_]_g__ kG :
ax_ 14 .5 _cm;Field 13

AVERAGE FIELD atR ext___l_é____
CURRENT STABILITY_10  parts/105; By /(®__ L+ 2
NUMBER OF SECTORS __ 3 ;SPIRAL, max___( deg
POLE FACE COIL PAIRS: AVF 0
Harmonic correction 2
Radgrad________________ /secorCirccoils___ 8
WEIGHT: Fe_80Q ______ tons; Coils A tons
CONDUCTOR, Material and type__Cu . STRIP

x 10°
ampere turns

at

Isec;

STORED ENERGY. MJ
COOLING SYSTEM WATER
POWER: Main coils 40 max, kW
Trimming coils max, kW
YOKE/POLE AREA 115 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending timit) E/A = q 1A% Mev
(Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg

SEAM APERTURE _2.3 cm:DCBIAS__Q kV

TUNED by, coarse  M.,S. fine M.,S.,

RF__12 to__ 164 __mHz,stable + 5 1108
ObF 12 to_ 16 mHz; GAIN, max _50 kV/turn
HARMONICS, RF/Orb F, used

DEE-Gnd, max _ 27 kV, min gap 0.3 cm
STABILITY, (pk-pk noise}/(pk RF voit)__0Q,00]

RF PHASE stable to + 3 deg
RF POWER..input, max 45 kW
RF PROTECT circuit, speed_1000 usec

Type___ CTRCUIT BREAKER

FREQUENCY MODULATION, rate Isec
MODULATOR,; type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size_3 DIFFUSION PUMPS
1 x40 cm. 7 x 22 cm.,
OPERATING PRESSURE 3 uTorr,
PUMPDOWN TIME 4 hrs

ION SOURCES/INJECTION SYSTEM
INTERNAL (OAK RIDGE TYPE)
 EXTERNAL- POLARISED DY AND 3He
EXTRACTION SYSTEM SOURCE
MAG/ELECTRO REGENERATOR & ELECT, DEF.
CONTROL SYSTEM T
CONVENTIONAL




typing limit

ENTRY NO, 57 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle (MeV) {MeV)
ENERGY d 12 12.5
“He 24 25.1
34e 32 34.0
* CURRENT (A tuA)
Internal —_— 1000 1000
“He looo
3He SO0
External l“[-le 200
_§Be_ _ 50
POLARISED qd 0.2
POLARISED JHe 0.001
. {part/s) (part/s)
Secondary POLARISED, n 6 x_107/uA

BEAM PROPERTIES
Measured Conditions
Pulse Width 30 RFdeg 10 uaof_34 mev SHe
Phase Exc, max 15 mr deg uh of " MeV __','_
Extract Eff 0. %  _ - uAof_ " Mev _"
Res, AE/E 0.4 % " pAaot " _mMev _"
Emittance
. 40 axial
(mm-mrad){ 40 :':;m} " Aot " mev_ "
OPERATING PROGRAMS, time dist
Basic Nuclear Physics 80 %
Solid Siate Physics 0 9%
Bio-Medical Applications 0 %
Isotope Production 0 %
Development 20 %
%
%

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES
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ENTRY NO. 58

NAME OF MACHINE The Edinburgh CyCIotron DATE 7th Ju1y| 1978-

INSTITUTION Medlcal Research Council,
ADDRESS Cyclotreon Unit, Western General Hospital, Edinburgh.
INcHARGE T .B. Saxton REPORTED by T.E. Saxton

HISTORY AnD sTatus Commercial Deslgn -

o lot
- DESIGN, date TBI%DCE{?G:g :on Corpora.tion mOdgl:-l\'CEchaBNOm;Eo Stangnagdéxts;;)%gnl ficatlon

typing limit

ENG. DESIGN, date GAP, min cm; Field kG 6
CONSTRUCTION, date max_________cm;Field kg W——X10
FIRST BEAM date lor goat) __Middle 1976 AVERAGE FIELD at R ext kG | AmPere tums
MAJOR ALTERATIONS CURRENTSTABILITY______parts/10%; Brrax/(B
NUMBER OF SECTORS __ ; SPIRAL, max deg
OPERATION, 40 hr/wk; On Target___ 15 hr/wk  POLE FACE COIL PAIRS: AVF fsec;
TIME DIST., in hdusg—]_-o_o___% outside Harmonic correction
USERS' SCHEDULING CYCL| weeks Rad grad /sac or Circ coils
COST, ACCELERATOR 850,000 WEIGHT: Fe tons; Coils tons
COST, FACILITY, total ﬂ 2 ,400 ’ 000 CONDUCTOR, Material and type
FCUNDED a\% Medical Re sea.i‘ch Council STORED ENERGY MJ
ancer Research (cuncl COOLING SYSTEM
Ag&itéﬁsr}oﬁ%‘l‘ip?’b%e“i?’?oﬂ’angﬂ%ft‘ﬂ%T POWER: Main coils max, kW
SCIENTISTS 2 ENGINEERS____ & Trimening coils max, kW
TECHNICIANS :3_ CRAFTS 2 YOKE/POLE AREA. *
GRAD STUDENTS involved during year - SECTOR ANGLE {Sep Secl 2,2 deg
ION ENERGY {Bending limit) E/A = a%/A® Mev
CPERATEDAY. Res staff or, Operators {Focusing limit) E/A = /A MeV
BUDGET, op & dev
FUnDEDBY Medical Research Council ACCELERATION SYSTEM
RESEARCH STAFF, not included abovs DEES, numb.er angle deg
BEAM APERTURE cm; DC BIAS kV
USERS, in house outside TUNED by, coarse fine
GRAD STUDENTS involved during year 1 RF to mHz, stable + 110°
RES. BUDGET, in house ObF__ - to mHz; GAIN, max kV/turn
FUNDED BY HARMONICS, RF/Orb F, used
. DEE-Gnd, max kV, min gap cm
FACILITIES FOR RESEARCH STABILITY, {pk-pk noise}/{pk RF volt)
SHIELDED AREA, fixed 80 m2 R PHASE stable to deg
movable : m2 RF POWER iqput, max kW
T ARGET STATIONS 2 in 2 rooms RF PBOTECT circuit, speed usec
STATIONS served at same time, max Tvee
MAG SPECTROGRAPH, type FREQUENCY MGTULATION, rate Isec
COMPUTER, model MODULATOR, type
OTHER FACILITIES Short-lived gas isotope BEAM PULSE, width
production proposed. VACUUM SYSTEM
2 Neutron Therapy Rooms PUMPS, No., Type, Size
OPERATING PRESSURE uTorr,
REFERENCES/NOTES

PUMPDOWN TIME

hrs

ION SOURCES/INJECTION SYSTEM

EXTRACTION SYSTEM

CONTROL SYSTEM




ENTRY NO. 58 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES .
Goal Achieved "Measured Conditions
Particle {MeV) (MeV) Pulse Width RF deg kA of MeV
a 15 Phase Exc, max RF deg uA of MeV
RGY -
ENERG Extract Ett % uA of MeV
Res; AE/E % KA of MeV
. Emittance
CURRENT (uA) (uA) . ial
tnternal “ (mm-mrad){ :: daiai } uA of MeV
OPERATING PROGRAMS, time dist
External d 100 - _ 100 Basic-Nuclear Physics %
routine 70 Solid State Physics %
Bio-Medical Applications 100 % .
Isatope Productian %
(pa’rt/s) (part/s) Development %
Secondary 6.3 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 ra.ds/ min.
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ENTRY NO. 59

NAME OF MACHINE

Harwell Variable Energy Cyclotron - VEC

pATEJuly _78

INSTITUTION _______Atomic Energy Research Establishment

ADDRESS Harwell, Nr. Didcot, Oxon, OX11 ORA, Englard

IN CHARGE R. W, Mg]l:gx REPORTED by E. J. Jones "

HISTORY AND STATUS

DESIGN, date _1961=62MODEL tests
ENG. DESIGN, date 1962-64
CONSTRUCTION, date ___ 1962=65

FIRST BEAM date (or goal) int . 1965 : ext.1966

MAJOR ALTERATIONS None

1961-63

OPERATION,

120 hr/wk; On Target '22 hr/wk

TIME DIST., in house 79 %, outside 21 %
USERS' SCHEDULING CYCLE 2 weeks
COST, ACCELERATOR £1.2 x 10,
COST, FACILITY, total £1.6 x 10°
FUNDED BY UKalsEAs -

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 5 _ENGINEERS 1

TECHNICIANS 9 CRAFTS 10
GRAD STUDENTS involved during year -
OPERATEDBY Res staff or X Operators

BUDGET. op & dev £600K

FUNDED BY UeKeAoEeAs

RESEARCH STAFF, not included above

USERS, in house 13  outside 20
GRAD STUDENTS involved during year 10
RES. BUDGET, in house -

FUNDED BY UuKedeEoAe

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 360 m2
movable 0 m2

TARGET STATIONS v 2 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type -

COMPUTER, model PDP8

OTHER FACILITIES1+_lsotope Production Rig
with variable target assemblies.

2. Irradiation facility for damage

8 - a am gc
and target rocking.

REFERENCES/NOTES

RHEL report NIRL/R/85.

Harwell Report - R5744 (pp 5-9).

Proc. Fifth Int.Cycl.Conf., 200,
318 (1969).

IEEE Trans. Nucl. Sci. NS=-19, no. 2,
101 (1972).

MAGNETY
POLE FACE diameter 178 cm; R extraction 80 cm
GAP, min 19 _cm; Field 216 kG at_ 0455 165

max 105 _cm; Field 151 kG
AVERAGE FIELD at R ext 17 kG
CURRENT STABILITY__100 parts/10%; Bax/B_1e3
NUMBER OF SECTORS_ _ 3 ;SPIRAL, max 8 deg
POLE FACE COIL PAIRS: AVF Nil  /sec;
Harmonic correction 3 per sector

ampere turns

Radgrad______ Nil /sec or Circcoils___ 12
WEIGHT: Fe 170 _ tons; Coils 10 tons
CONDUCTOR, Material and type Copper
STORED ENERGY 2 w
COOLING SYSTEM_Demineralised water
POWER: Main coils 3200 max, kW

Trimming coils 650 max, kW
YOKE/POLE AREA 120 %

SECTOR ANGLE (Sep Sec) - deg

ION ENERGY (Bendinglimit) /A= 86 q2/A2 Mev

(Focusing limit) E/A = ~ 62 o/A MeV

ACCELERATION SYSTEM

DEES, number 1__angle 180 deg
BEAM APERTURE ‘f.i cm; DC BIAS 0 kV
TUNED by, coarse_Short Pl. fine Trim. Cap.

R¢ 7.5 to Zi mHz, stable * 0.01 /106

Orb F_leq to mHz; GAIN, max 160 kv/turn
HARMONICS, RF/Orb F,used_143, 5S¢ 7, 9

DEE-Gnd, max §0 kV, min gap 0.7 cm
STABILITY, {pk-pk noise}/(pk RF voit} 0,001
RF PHASE stable to * - deg
RF POWER input, max 200 kw
RF PROTECT circuit, speed - usec
Type Reflectometer
FREQUENCY MODULATION, rate - Isec
MODULATOR, type ~
BEAM PULSE, width -

VACUUM SYSTEM

PUMPS, No., Type, Size_3 Diffusion pumps (one
60 cm, two 76 cm): ligq. N.. cryopanels

OPERATING PRESSURE “ 1.2

PUMPDOWN TIME €

1ON SOURCES/INJECTION SYSTEM
_Int.em_l_Egm;ms____

uTorr,

hrs

EXTRACTION SYSTEM

Electrostatic deflector + mag.channel
CONTROL SYSTEM .
Conventional




typing timit

ENTRY NO. 59 (cont.)

CHARACTERISTIC BEAMS

BEAM PROPERTIES

Goal Achieved Measured Canditians
Particle {Mev) {MeV) Pulse Width  20=l0 RF deg pA of MeV
ENERGY 9 Phase Exc, max RF deg uA of MeV
6Li3F go Extract Eff 75 % 10 waof 48 mev __p
|7+ 1w Res, AE/E 0-25 % 20 uA of 27 MeV P
3 110* Emittance
CURRENT {uA) (uA) 20 axial
Internal (mm-mrad){ 20 radial} 10 wAof 59 Mev__ P
OPERATING PROGRAMS, time dist
External sp 25 Basic Nuctear Physics 27 %
i 1 Solid State Physics Metallurgy 27 %
20y o5F 7+ 2y 23 Bio-Medical Applications ) . %
16+110+ 30, .04 isotope Production ) ™ %
{part/s) {part/s} Development 20 %

Secondary

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, O, N and Ne for nuclear physics and the heavier metal ioms Co,

Cr, Fe and Ni for radiation

damage work.

Diversification into the nuclear medicine field has beer increasing
and has now reached the stage where (a) production of the medical isotope
1 is now on a routine basis and (b) plans are being prepared for the

establishment of a limited neutron therapy facility.
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ENTRY NO. 60

NAME oF macHine _Argonne Hational Laboratory 60-inch Cyclotron pate_1/17/79

insTiTuTion Chemistry Division, Argonne National Laboratory

appress 9700 S. Cass Avenue, Argonne,

ILL. 60439 U,S.A.

ncHARGE J. Aron

HISTORY AND STATUS

1951-1952

1949
DESIGN, date DEL tasts
ENG. DESIaGN d To40-1 951

ate
1949-1952

CONSTRUCTION, date ,
FIRST BEAM date (or goal) 1992

maJor ALTERATIONS Magnet Trim Coils added

1964, New Dees - 1974,

OPERATION, ~39  hr/wk; On Target ~ 30
TIME DIST.. in house___99F %, outside_ <
USERS' SCHEDULING CYCLE__~

hr/wk
%
weeks

cosT, AcceLeraTor _$950,000

COST, FACILITY, totat ¥2.2 X 10°

Funpepsy _ AEC, ERDA

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS |

ENGINEERS___|

TECHNICIANS CRAFTS.

GRAD STUDENTS involved during year

OPERATEDBY Res staff or X Operators

BUDGET, op & dev

FUNDED BY UsS DOE

RESEARCH STAFF, not included abova

USERS, in house 6 outside 3

GRAD STUDENTS involved during year 0

RES. BUDGET, in house -

FUNDED 8Y DOE

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 350 m2
movable rn2

TARGET STATIONS 1] in 3 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type =

COMPUTER, model -

oTHER FaciLITiIEs Hot Lab, with Caves

REFERENCES/NOTES

60-inch Cyclotron ANL-5907,

Cyclotron ANL-7251,

W.J.Ramler & G.W. Parker. The Argonne

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

REPORTEDLy M. C. Nselka
MAGNET
POLE FACE3diamater 152 cm; R extraction 68 cm
AP, min_30.5 : Field _ K
GAP, min cm F!ald G at 44 %106
max cm; Field kG Ampere turns
AVERAGE FIELDatR ext__ 15 )

CURRENT STABILITY__ 16 parts/10%; Brax/®_1.3

NUMBER OF SECTORS __ s SPIRAL, max dep
POLE FACE CCIL PAIRS: AVF Isec;
Harmaonic correction
Rad grad /sec or Circ coils
WEIGHT: Fe__265  tons; Coils__ 26 tons
CONDUCTOR, Material and type___ATuminum
STORED ENERGY Ml
COOLING SYSTEM Demi nera] jzed Water
POWER: Main coils B 200 max, kW
Trimming coils max, kW
YOKE/POLE AREA 153 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A = a2/AZ Mev
{Focusing limit) E/A = a/A MeVv
ACCELERATION SVSTEM
DEES, number__ 2 angle 180 deg
BEAM APERTURE em;ocBlas___ 0O KV
TUNED by, coarse fine Trim Cap
RF” .2 to 1T1.5 mHz, stable 5 garts 110°
Orb F 11 . 2tc:;l 1 .5 mHz; GAIN, max 240 kV/turn
HARMONICS, RF/Orb F, used
DZE-Gnd, max kV, min gap cm
STABILITY, (pk-pk naise)/(pk RF volt)
RF PHASE stable to + deg
RF POWER input, max ] 50 kW
RF PROTECT cireuit, speed usec
Type
FREQUENCY MODULATION, rate 0 Jsec

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM
PUMPS, No., TVPB, Size 2 Di foSi on pumpS
6 inch .
OPERATING PRESSURE 5 uTorr,
PUMPDOWN TIME 6 hrs

ION SOURCES/INJECTION SYSTEM
DC-type . hooded arc

EXTRACTION SYSTEM
Electrostatic Deflector
CONTROL SYSTEM
Manual




ENTRY NO. 60 (cont.)
CHARACTERISTIC BEAMS REAM PROPERTIES
Goal Achieved Measured Conditions
Pﬁrti‘f_le {(MeV) (MeV) Pulse \_I’lidth RF deg uA of MgV
ENERGY 2 10.7 Phase Exc, max RF deg uA of Mev
Akd 2T Extract Eff % uA of MeV
3He¥ 13.0 Res, AE/E % sAof ____ Mev
il 43.0 Emittance )
CURRENT (uA) (uA) ( gl axial |
Internal mm-mra { radial } HA O MeV
NPERATING PROGRAMS, time dist
Ex:zinzd Y J 50 Basic Nuclear Physics %
3He ¥ 100 Salid State Physics %
o+t 90 Bio-Medical Applications 10 %
Isotops Production 70 %
{part/s) {part/s) Developmient _ 10 %
Secondary Materials Science 10 %
%

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

CYCLOTRON
YAULT

y |
CYCLOTRON TUNN>
INSTRUMENT n2

ROOM TUNNEL 8§

) ulg%”‘u:~

Teet

typing limit




ENTRY NO. 61

NAME OF MACHINE Brookhaven Cyclotron DATE 8/15/78

INSTITUTION Brookhaven National Laboratory

ADDRESS "Upton, New York 11973

IN CHARGE W. B. Jonmes REPORTEDDy__ W+ B. Jomes
HISTORY AND STATUS MAGNET
DESIGN, date __ 1963 MODEL tests 1963 POLE FACE diameter_ 192 _cm;R extraction_ 09 em
ENG. DESIGN, date 1964 GAP,min__ 19 cmiFied_18 kg t 106
CONSTRUCTION, date 1965-1967 max__3%4.5 cm; Figld _ 12 kG :m"_r'e—t"ums
FIRST BEAM date (or goal)___ 1968 AVERAGE FIELDatRext__15.4 kg |™™™
MAJOR ALTERATIONS none CURRENT STABILITY parts/10%; Byax/®

OPERATION, __ 50 _ nr/wk; On Targer_Varies prjwk

TIME DIST., inhouse___ 30 %, outside___ 10 %
USERS' SCHEDULING CYCLE 1 weeks
COST, ACCELERATOR 400,000 (conversion)
COST, FACILITY, totat

FUNDED BY US-DOE

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS 0
TECHNICIANS 3 CRAFTS 0

GRAD STUDENTS involved during year 0
OPERATEDBY. Res staff or X Operators
BUDGET, op & dev 103,000

FUNDED BY US-DOE

RESEARCH STAFF, not included above

USERS, in house 4 Jutside 1

GRAD STUDENTS invoived during year varles

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 100 m2
movable m?

TARGET STATIONS 3 in 2 rooms

STATIONS served at same time, max 1 :

MAG SPECTROGRAPH, type
COMPUTER, model

OTHER FACILITIES

REFERENCES/NOTES

MS Movable Short
MP Movable Panels

..........................................

NUMBER OF SECTORS__ 3 :SPIRAL, max_ 90 deg

PO:LE FACE COIL PAIRS: AVF Isec;
. ,ziHarmonic correction 5
Rad grad /sec or Circ coils___§
WEIGHT: Fe tons; Coils tons
CONDUCTOR, Matarial and type
STORED ENERGY MJ
COOLING SYSTEM
POWER: Main coils 200 max, kW
Trimming coils max, kW
YOKE/POLE AREA %
SECTOR ANGLE {Sep Sec) deg
ION ENERGY (Bending limit) E/A = a2/A2 Mev
{Facusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE_ 3.5 c¢m;DCBIAS 0 KV
TUNED by, coarse  MS fine __panels
RF_9  to__ 21  mHz, stable+ 10°
ObF_3 _to__22 mHz; GAIN, max 120 wv/tm
HARMONICS, RF/Orb F, used
DEE-Gnd, max 70 kV, min gap .7 cm
STABILITY, (pk-pk noise)/{pk RF volt)
RF:PHASE stable to * deg
RF.POWER input; max 100 KW
RF PROTECT circuit, speed usec

Typa. Constant current supply

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

VACUUM SYSTEM
PUMPS, No., Type, Size

OPERATING PRESSURE 2 uTorr,
PUMPDOWN TIME hrs

~ ION SOURCES/INJECTION SYSTEM

Hooded hot filament

EXTRACTION SYSTEM
-electrostatic deflector

CONTROL SYSTEM




ENTRY NO. 61 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) (Mev) Pulse Width 5 RFdeg uA of MeV
ENERGY 4 40 36 Phase Exc, max RF deg uA of MeV
HES 40 48 Extract Eff 20 % uA of MeV
He 53 66.5 Res; AE/E 6 % uA of MV
' : Emittance
CURRENT A) {uA) ial
Internal over 3‘00 (mm-mrad){ axia } kA of MeV
. radial | =
OPEHATlNG_ PHOGHAMS, time dist
External 10 to 50 Basic Nuclear Physics variable
Solid State Physics "
MAX. POWER 1 KW Bio-Medical Applications "

Isotope Production "

{part/s) {part/s) Development

Secondary

RR R RR R

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

typing limit
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ENTRY NO, 62

NAME OF MACHINE Cyclo=Graaff In

ector, Triangle Universities

Nuclear I.abor?y:éy ;;UN L)

DATE

nsTITUTION Duke University, UNC=-CH, NCSU

ADDRESS Durham, N. C,

INCHARGE__E. G. Bilpuch

HISTORY AND STATUS

DESIGN, date ___1964* MODEL tests
ENG. DESIGN, date 1965
CONSTRUCTION, date ____
FIRST BEAM date (or goal) Factory 1966, Site 1968
MAJOR ALTERATIONS Harmonic Coil Sets

OPERATION, 5!! hr/wk; On Target 50 hr/wk
TIME DIST., i» house_____100Q___ %, outside %

USERS’' SCHZDULING CYCLE weeks

cosT, AcCELERATOR Cyclot
COST, FACILITY, total ° g AnYr Y-

7 ’ g
FUNDED BY AEE,—NSF—HEW;—N-€;Doketni
7 7 ALY I

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

scienTists Part time  encineers_ 0
TECHNICIANS 4 crAFTs ___1-4
GRAD STUDENTS involved duringyear_ Part Time

OPERATEDBY . Res staff or Operators
BUDGET, op & dev
runpDep By US DOE and Universities
RESEARCH STAFF, not included ahove
USERS, in hour? - outside -——
GRAD STUDENTS involved during year 26
RES. BUDGET, in house __$800,000.00
FUNDED BY US DOE
FACILITIES FOR RESEARCH
SHIELDED AREA, fixed 1000 m2
maoavable m2
TARGET STATIONS 11 in 3 raoms
STATIONS served at same time, max 2
MAG SPECTROGRAPH, type ——
COMPUTER, model DDP-224
OTHER FACILITIES
REFERENCES/NOTES
* Invention of Cyclo-Graaff by H. W.
Newson.

v

REPORTEDby___F. O. Purser

MAGNET

POLE FACE diameter__ 80 cm; R extraction 33.5 cm
GAP, min__i___cm: Field__zo_kG

at x 10°
“|ampere turns

max ]Q cm; Field ] 2 kG
AVERAGE FIELD at R ext 16.4 «c
CURRENT STABILITY parts/10%; Brmax/@_1,25

NUMBER OF SECTORS___ 3 ;SPIRAL, max___ 0 deg
POLE FACE COIL PAIRS: AVF Isec;
Harmonic correction
Rad grad Isee or Circ coils
WEIGHT: Fe tans; Coils tons
CONDUCTOR, Material and type
STORED ENERGY, MJ
toouing sysTem_Hollow core copper H,0O.
POWER: Main coils 30 KW max, kW
Trimming coils max, kW
YOKE/POLE AREA %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit} E/A = a21A2 Mev
{Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 120 deg
BEAM APERTURE_ 2 c¢m; DC BIAS 1.0 Y,

TUNED by, coarse R.F. Strap _fine_movgble strap _
RF ]2 to 25.5 mHz_ stable 5Q /106
Ob F 12 to 25.5 mHz; GAIN, max ]00 kV/turn
HARMONICS, RF/Orb F, used
DEE-Gnd, max _._ 35 kV, min gap

cm
STABILITY, (pk-pk naise)/(pk RF voit)__0.002
RF PHASE stable to +___ 9 deg
RF POWER input, max kW
RF PROTECT circuit, speed___ 1.0 usec
Type___Ignition Crowbar
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size 3 Diffusion Pumps,
212", 14",
OPERATING PRESSURE -uTorr,

PUMPDOWN TIME
(ON SOURCES/INJECTION SYSTEM

hrs

The Cyclo=Graaff, Concept and Practice, PIG, Axial Injection

F.O. Purser, H.W. Newson, N.R. Rober-
son, E.G. Bilpuch and R.L. Walter, Pro-

ceedings of the Fifth International Cy-

clotron Conference, Oxford, Eng., 1969

exTRAcTiON sysTem D.C. Electrostatic with Ist

harmonic bump and magnetic channel.

CONTROL SYSTEM




ENTRY NO. 62 (cont.).

GCHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions’
Particle {MeV) (MeV) Pulse Width 18 RFdeg 20 paof 15 mev _H™
ENERGY H™ 15 15 Phase Exc, max RF deg A of MeV
D~ 8 8 Extract Eff 30.50% ]5 uAof 15 mev H™
Res, AE/E 0.3% 15 uaot 15 mev- H=
Emittance
CURRENT (zA) (A) 20 axial -
Internal H™ 50 fOO (n‘.m-mrad){ 2 am.’ } 10 uAof 15 mev_H
D- 20 50 . Q radial R
OPERATING PROGRAMS, time dist
External H™ 10 25 Basic Nuclear Physics 100 %
D Z 10 Solid State Physics : %
Bio-Medical Applications
Isotope Production
{part/s) {part/s)
Secondary

%

%

Development %
%

%

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 yA 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
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ENTRY NO. 63
NAME OF MACHINE

Indiana University Cyclotron Facility

DATE August 1978

INSTITUTION Indiana University

ADDRESS Milo B. Sampson Lane, Bloomington IN 47401

INCHARGE___ R. E. Pollock _ReporTeEDby____ R. E. Pollock
HISTORY AND STATUS MAGNET
DESIGN, date 1966 MODEL tests _1967-1972 POLE FACE diameter 092 cm; R extraction 330 em
ENG. DESIGN, date 1968-1973 GAP,min__ 7.8 cm: Field__ 10 kG 015 168
CONSTRUCTION, data 1968-1974 max_® em; Field 0.2 g ¥ ==~

FIRST BEAM date (or goal)___ August 1975

MAJOR ALTERATIONS _ New DC ion source
terminal 1977, polarized sourcat?’

OPERATION, 120  nr/wk; On Target 80 hriwk

TIME DiST..inhouse_____ 20 %, outsice_____ 20 9

USERS' SCHEDULING CYCLE weeks

COST, ACCELERATOR $5.6 10°

COST, FACILITY, total §12.5 10°

ruNpep By National Science Foundation

and IU

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 4 ENGINEERS 6

TECHNICIANS 14 CRAFTS 14

GRAD STUDENTS involved during vear 0

OPERATEDBY Res staff or X Operatorg

BUDGET.op & dev & user services §2.4 10

FUNDED BY NSF

RESEARCH STAFF, not included above

USERS, in house 20 outsice__ >100

GRAD STUDENTS involved during year 10
RES. BUDGET, inhouse _ $0.6 109

FUNDED BY NSF

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 300 m2
movable 800 mz
TARGET STATIONS 6 in 5

rooms
STATIONS served at same time, max 1 {(Iater 2)

MAG SPECTROGRAPH, type___QDDM 250 MeV
COMPUTER, model 3 Harris Slash 4
OTHER FACILITIES _1n Beam Gama-RaY»

160 cm Scatter Chamber

Isotope Production Station

100 m Neutron Time-of-Flight

(Pion Spectrograph)

REFERENCES/NOTES

IEEE Trans Nucl Sci NS-22 1975
(9 papers)

typing limit

AVERAGE FIELD at R ext 0.4 kG | 2mPere turms

URRENT STABILITY_*10  parts/10%; Bppgu /(8 _2+30
UMBER OF SECTORS___ 4 ;SPIRAL, max__ O deg

POLE FACE COIL PAIRS; AVF 0 Isec;
Harmonic correction 0
Rad grad 21 /sec or Circ coils___0
WEIGHT: Fe__MQ______tons; Coils_L_tons
CONDUCTOR, Material and type____HO0llow Copper
STORED ENERGY ' MJ
COOLING SYSTEM___ Deionized water
POWER: Main coils 400 max, kW
Trimming coils 120 max, kW .
YOKE/POLE AREA 125 %
SECTOR ANGLE (Sep Sec) 36 deg
ION ENERGY (Bending limit) E/A =__ 212 Q%A% MeV
{Focusing limit) E/A = 2200 /A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 38 deg

BEAM APERTURE,__ 4 cm;DCBIAS __ O kV
TUNED by, coarse fine X
RF, 25 to mHz, stable £ 1 /106

Orb Fl ) to 9.0 1000 kv/turn

mHz; GAIN, max

HARMONICS, RF/Orb F,used_3 — 8 12 - 17
DEE-Gnd, max 250 kV, min gap 3 cm
STABILITY, (pk-pk noise)/(pk RF volt) __0.037%

RF PHASE stable to ¢ deg
RF POWER input, max 200 KW
RF PROTECT circuit, speed usec

Type Crowbar
FREQUENCY MODULATION, rate X Isec

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM
PUMPS, No., Type, Size Diffusion plus cryopanel

OPERATING PRESSURE 5 uTorr,
PUMPDOWN TIME 8 hrs

{ON SOURCES/INJECTION SYSTEMDC terminal/Injector

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




ENTRY NO. 63 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Gaal Achieved ‘Measured Canditians (Vary)
Particle {MeV) {MeV) Pulse Width 6 RF deg uA aof VeV
ENERGY P 225 199 Phase Exc, max /7 RF deg uA af MeV
a,a 105Q 75Q Extract Eff 85 % kA of MeV
611 300 154 Res, AE/E 0.05% uA of MeV
: H.I 210 Q"/A - Emittance
CURRENT eluA) efuA) ( " axial Aot Moy
Internat pd 3 2 mm-mra { radial } HA O e
o 2 1
6Li 1 5 OPERATING PROGRAMS, time dist
External p d 2 1 Basic Muclear Physics 85 %
a 1, ] Salid State Physics %
O 0,5 . 0.2 Bio-Medical Applicatians ) <5 %
Isotope Preduction h) %
(part/s) {part/s) Development 10 %
Secondary n 21 Q - %
%
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 (>2000:1) 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’ achleved

" INDIANA UNIVERSITY CYCLOTRON FACILITY

T 77 ﬁ Y/ A/ A
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i ] s .
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it i
i |4
i i |
=
1, Contro! Consale and Computar 9. High-energy Beam Lines
2, ‘Data Acquiisition Computers 10, High-intansity Beam Area
3. 800 kV lon Source Terminal 11, Neutron Experimental Station
4. 450 KV.Ion Source Terminal 12.. Magnetic Spectrograph (QDDM)
5. Injector Beam Lines 13. 162 em Scattering Chambar Sts
6. Injector Cyclotron 14, Low-intensity Station
7. Inter-machine Beam Line 15. Equipmant Assembly Area
8. Main Cyciotran 16. Radiation Shislding
typing limit




ENTRY NO. 64
NAME OF MACHINE

Medi-Physics Cyclotron

DATE_8/30/78

INSTITUTION Medi-Physigs, Inc.

ApDREss _5855 Christie Ave., Emeryville, CA 94608

iINCHARGE_ D.K. Wells

HISTORY AND STATUS

Residgngd by the Gyglgtron Corp.
ENG. DESIGN, date
CONSTRUCTION date
FIRST BEAM date (o} goal} Accepted 12/70
MAJOR ALTERATIONS None

OPERATION, | 5& hr/wk; On Target_] 2 () hr/wk
TIME DIST., in house 99 %, outside 1 %

USERS’ SCHEDULING CYCLE weeks
COST, ACCELERATOR

COST, FACILITY, total

FunDeD BY _ Medi-Physics, Inc.

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS

TECHNICIANS  § CRAFTS
GRAD STUDENTS involved during year

OPERATEDBY . Res staff or, X Operators
BUDGET, op & dev

FUNDED BY Medi-Physics, Inc

RESEARCH STAFF, not included abave

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

FUNDED BY

FACILITIES FOR RESEARCH

REPORTED by D.K. Wells

MAGNET

POLE FACE diamater_97  cm; R extraction_42 .4 ~cm
GAP, min 5 cm; Field __2] kG 6
- 2 %1
max__10 ___cm;:Field _L3.5kG b 0
; ampere turns
AVERAGE FIELD atRext_16,5 kG
CURRENT STABILITY__30_ parts/10%; Brax/®1_1.22
NUMBER OF SECTORS __ ;SPIRAL, max__45 deg

POLE FACE COIL PAIRS: AVF None /sec;
Harmonic correction 1
Rad grad NODE /sec or Circ coils__NONne
WEIGHT: Fe 9.5 tons: Coils tons
CONDUCTOR, Material and type
STORED ENERGY MJ
COOLING SYSTEM
POWER: Main coils max, kW
Trimming coils max, kW

YOKE/POLE AREA %

SECTOR ANGLE {Sep Sec) deg
1ON ENERGY (Bending limit) E/A = _q2/AZ Mev
(Focusing limit) E/A = o/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 9 Oo deg

BEAM APERTURE___ 2 cm;DCBIAS___ 1,5 kv
TUNED by, coarse Strags fine panel

RF to_25 _ mHz,stable + /10°
ObF_____to mHz; GAIN,max ___ 100  kV/turn
HARMONICS, RF/Orb F,used__ NOne

DEE-Gnd, max 3 Q kV, min gap
STABILITY, (pk-pk noise)/(pk RF volt}

cm

SHIELDED AREA, fixed _ *~100 m2  TiF PHASE stable to & des
movable . o2 TF POWER input, max 70 kW
TARGET STATIONS 8 in 1 rooms RF:ROTECT_ cnrc:m. speed usec
STATIONS served at same time, max 1 FHE;':ENCY MODULATI _‘Nhe
MAG SPECTROGRAPH, type___NONE HODU ON, rate fsee
COMPUTER, model __None o 'LA.'TOR' type
: OTHER FACILITIES BEAM PULSE, width
VACUUM SVSTEM
PUMPS, No., Type, Size
OPERATING PRESSURE uTorr,
REFERENCES/NOTES »
PUMPDOWN TIME hrs
ION SOURCES/INJECTION SYSTEM
(1) IEEE Trans. Nucl. Sci. NS-14 Internal = "Cold Cathode" (1)
70~-71 (1967)
EXTRACTION SYSTEM
(2) 1IEEE Trans. Nucl. Sci. NS-16

3

Electrostatic and magnetic channel

500-503 (1969)

................................

CONTROL SYSTEM




ENTRY NO. 64 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achiaved Measured Conditions
Particle {(MeV} {MeV) Pulse Width RF deg uA of MeV
ENERGY P 22 Phase Exc, max RF deg kA of MeaV
d 12 Extract Eff % A of MeV
He3 32 Res, AE/E % uA of MeV
Emittance
. CURRENT (uA) {nA) . axial
Internal P 400 (mm-mrad){ : } - HA of MeV.
. radial
d 400 —
Heo 10 Q OPERATING PROGRAMS, time dist
External P ‘ 60 Basic Nuclear Physics
d _-1oaqa Solid State Physics
He3 50 Bio-Medical Applications

Isotope Production  ~100

(pa_rtls) (part/s) Development

Secondary

RRRRXERR

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

typing limit




typing limit

..........

ENTRY NO. 65

Cs5-22

NAME OF MAcHINE Medi-Physics Cyclotron (The Cyclotron Corp.) DATE 7-10-78

insTitution Medi-Physies, Inc.

ADDRESS 900 Durham Avenue, South Plainfield, New Jersey

iNCHARGE R.E. Hubbard REPORTED by PR.E. Hubbard
HISTORY AND STATUS MAGNET
DESIGN, date MODEL zests POLE FACE diameter__97 _cm;R extraction_42:4  cm
ENG. DESIGN, date GAP, min___D em; Fiald kG 6

— 2 %10

CONSTRUCTION, date max_10 em; Figid 135 kG M—E=7
FIRST BEAM date for goat)_Accepted Feb. 1973 AVERAGE FIELDatRext_16.5 G )*™™

MAJOR ALTERATIONS None

OPERATION, 168  nrrwk:on Targer 120 prjwk
TIME DIST., in house___100 %, outside___0 %
USERS' SCHEDULING CYCLE __ 1 weeks

COST, ACCELERATOR

COST, FACILITY, total

FUNDED BY Medi-Physics, Inc.

ACCELERATOR STAFF, QPERATION and DEVELOPMENT

SCIENTISTS 1 ENGINEERS
TECHNICIANS 5 CRAFTS
GRAD STUDENTS involved during year

OPERATEDBY .___Resstatfor X

BUDGET, op & dev

Operators

FUNDEDBY _ Medi-Physics, In

RESEARCH STAFF, not included above

USERS, in house outside
GRAD S5TUDENTS involved during year

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed - ~ 100 m2

movable m2
TARGET STATIONS 8 in 1 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type None
COMPUTER, maode! None _
QTHER FACILITIES None

REFERENCES/NOTES

(1) IEEE Trans.Nucl.Sci.
70-71 (1967)

(2) IEEE Trans.Nucl.Sci.
500-503 (1969)

NS-14

NS-16

CURRENT STABILITY.-+ 30 parts/10%; Bqu/tB)_1:22

NUMBER OF SECTORS___ 3 :SPIRAL, max_45 _ deg
POLE FACE COIL PAIRS: AVF__None fsec;
Harmonic correction ___ 3 Sets
Rad grad Isec or Circ coils_X
WEIGHT: Fe__19.5 tons; Coils__ 245 tons
CONDUCTOR, Material and type_ Cu_Strap
STORED ENERGY M
COOLING SYSTEM_De—-ionized water
POWER: Main coils 40

max, k'
Trimming coils_Q mex,
YOKE/POLE AREA Y

SECTOR ANGLE (Sep Sec} deg
ION ENERGY {Bending limit) E/A = a2/A% Mev
(Focusing limit) E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 90 deg
BEAM APERTURE__ 2 _cm; DCBIAS_ 1.3 KV
TUNED by, coarse SLTaps fine__panel
Re__ 12 - 25 mHz, stable ¢ /IOG
ObF to mHz; GAIN, max _ 100 kV/turn
HARMONICS, RF/Orb F, used None
DEE-Gnd, max 30 kV, min gap 5 cm
STABILITY, {pk-pk naisel/{pk RF volt)
RF PHASE stable to + deg
RF POWER input, max 70 kW
RF PROTECT circuit, speed usec
Type_ Series tube
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, Na., Type, Size 1 Diffusion Pump
10“
OPERATING PRESSURE 10 uTorr,
PUMPDOWN TIME 1 trs

1ON SOL{RCES"NJECTION SYSTEM
"Cold Cathode" (1)

EXTRACTION SYSTEM
Electrostatic and Magnetic Channel (2)

CONTROL SYSTEM




ENTRY NO. 65 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle {MeV) {MeV)
ENERGY p 22
d 12
Hed 32
CURRENT (uA) uA)
Internal P 00
d 400
He- 100
External P 60
d 100
He? 50
{part/s) {part/s)
Secondary

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

typing timit

BEAM PROPERTIES
Measured Conditions
Pulse Width RF deqg uh of MeV
Phase Exc, max RF deg uA of MeV
Extract Eff % uhA of MeV
Res, AE/E % uA of MeV
Emittance
axial
(mm-mrad)[ S } HA of MeV
____-radial

OPERATING PROGRAMS, time dist

Basic Nuclear Physics

Solid State Physics __

Bio-Medical Applications

Isotope Production

Development

® R R R XX R
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ENTRY NO. 66

NAME QF MACHINE

MSU 50 MeV Cyclotron

pate 8/11/78

INSTITUTION Michigan State University

ADDRESS East lansing, Michigan 48823

iINncHarce . H. G. Blosser REPORTEDby _P. S. Miller
HISTORY AND STATUS MAGNET
DESIGN, date 1958-63 MODEL tests_1959-64 POLE FAGCE diamater_170  cm; R extraction 73 cm
ENG. DESIGN, date __ 1961 =63 GAP,min__16.8 cmFietd_19.3 kG X 106
CONSTRUCTION, date 1963-65 at. 475

FIRST BEAM date (or goal)
MAJOR ALTERATIONS

Feb. 1965

OPERATION, 168  hriwk;On Target 140 hr/wk
TIME DIST., in house 90 %, outside 10 %
USERS’ SCHEDULING CYCLE 4 weeks
COST, AcCELERATOR __ $940,000

COST, FACILITY, total $ 3,900,000

FUNDED BY NSF & MSU

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 4 ENGINEERS 3
TECHNICIANS 5 CRAFTS 5

GRAD STUDENTS involved during year

OPERATEDBY. Y Res staff or
BUDGET, ap & dev

FUNDED BY NSE

Operators

RESEARCH STAFF, not included above

USERS, in house 22 outside
GRAD STUDENTS involved during year
RES. BUDGET, in house

FUNDED 8Y NSF

10
15

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed m?
movabie 900 2

TARGETSTATIONS 9 in 4

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type_ENge Split-poie

COMPUTER, modet XDS-STgma 7; PPP 11/45,11/20 MODULATOR, type

OTHER FACILITIES pneumatic rabbit,
He jet recoil thermalizer with recoﬂ
mass_analyzer (Sieqfried). 0.3 nsec
TGF with selectable rep. rate.

REFERENCES/NOTES Y-y coincidence in beam.

max cm; Field ___845_ kG ;
r
AVERAGE FIELDatRext 1§ kG | 2mPere tums
CURRENT STABILITY__10  parts/10%; Bygu/'®

NUMBER OF SECTORS ___3 ;SPIRAL, max _SMa] | deg
POLE FACE COIL PAIRS: AVF 0 Isec;

Harmonic correction 2
Rad grad 0 /sec or Circ coils 8
WEIGHT: Fe__]103 1JS __ tons;Coils__13 IS ____tons

CONDUCTOR, Material and type Cu
STORED ENERGY M
COOLING SYSTEM___lWater
POWER: Main coils 140 max, kW
Trimmingcoils_15 max, kW
YOKE/POLE AREA 70 %
SECTOR ANGLE (Sep Sec) ——— deg

ION ENERGY (Bending limit) E/A = 58  a%AZmev
{Focusing limit) E/A = 45 q/A MeV

ACCELERATION SYSTEM

DEES, number 2 angle 134 deg
BEAM APERTURE __ 2.5 cm;DC BIAS 0 kV
TUNED by, coarse__panels  fine_capacitor
RF_14.3 10.21.5 mHz stable+_0.5 1o
obF 3,53t 21.5 mHz: GAIN, max __250 kV/turn
HARMONICS, RF/Orb F,used____1,2.4

DEE-Gnd, max ZQ kV, min gap 0.9 cm

STABILITY, (pk-pk naise)/{pk RF valt) 6[ |Q ,QQQ

RF PHASE stable to +

deg

RF POWER input, max ___ 250 kW

RE PROTECT circuit, speed feﬂ usec
Type grr‘id clamp

FREQUENCY MODULATION, rate —— Isec

BEAM PULSE, width
VACUUM SYSTEM

PUMPS, No., Type, Size_ One 36" oil diffusion
pump, freon baffle
OPERATING PRESSURE 8
PUMPDOWN TIME 4
ION SOURCES/INJECTION SYSTEM
Hooded filament arc for H, He.
P1G for heavy ions
EXTRACTION SYSTEM Precessional into 609
elect. deftl.

CONTROL SYSTEM
direct and computer controi

uTarr,

hrs

into 459 jron-free channel



ENTRY NO. 66 {(cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle (MeV) (MeV) puseWidth 1.9 Rraeg 14 1Aaof 40 mev P
Phase Exc, max RF deg uA of MeV
ENERGY —— '—56__26 _-56"26 Extract 1t 100 & 15 a0t 40 mev P
- 26 26 Res, AE/E .06 =% uaof 40 mev P
12(‘2"' _ 71 77 Emittance
CURRENT (28] (uA) 5.0, 1.0 40 D
Internal D 3000* (mm-mrad){ N .fadial } s Y uwAof MeV
- *incoherent
OPERATING PROGRAMS, time dist
External p 20 Basic Nuclear Physics_ & Chemistry 80 %
Solid State Physics %
Bio-Medical Applications 10 %
Isotape Production %
tpart/s) Ipart/s) Development __0f_accelerators 10
Secondary

EE

* to 1/3 radius only (probe power limit)
PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

Proc. 7th Int. Cyc. Conf. Zurich (1975) 249; Nucl. Inst. & Meth. 143 (1977) 63

J_‘_l Ry 2/} Ny

R ueumm Fuw PATH (q- 32 m.)

7 / .n;;

VAULT @5 . // .  ' _ ‘ 25 |CYCLOTRON VAULT
» ‘ ' .« . : -

\ i 4 / ageem,
B R TR

e Beons

e W

//////////////////4//'\\{//////// 7Y,

<
s
wutes °'o.. VAULT 02
. . n * .
) . . Qg eu.nen- ) : A X )
! ] wd st/ c\o'ﬁum*:m

? [ IOFEET .

.‘A. ’ AND Sﬂléﬂ

\%\\s&\\\\\

BPECTROGNASH

7
/4

///M////////////Mm///% .




typing limit

ENTRY NQ. 67

NAME OF MACHINE K500 paTe 8/78

insTiTution _ Michigan State University :

ADDRESS Cyclotron Laboratory, East Lansing, MI 48824

iN cHARGE H. Blosser REPORTEDby H. Blosser
HISTORY AND STATUS MAGNS‘; .
DESIGN, date 75 MODEL tests 6/75-6/77 POLE FAGE diameter_ 142  cm; P extraction 67 cm
ENG. DESIGN, date GAP, min__6.35  cm;Field__ 98 kG . X 10°
CONSTRUCTION,date _ 8/77 (magnet 6/75) max_9L.%  cm:Field__ 43 kG ——

JU/ 74 49 ampere turns

FIRST BEAM date (or goal)
MAJOR ALTERATIONS

OPERATION, hr/wk; Qn Target hr/wk
TIME DIST., in house %, outside %
USERS’ SCHEDULING CYCLE weeks

COST, ACCELERATOR 91,740,000

ZOST, FACILITY, total ]
runpepgy Nationmal Science Foundation

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS. ENGINEERS

TECHNICIANS CRAFTS

GRAD STUDENTS involved during year

OPERATEDBY_ . Res staff or. Operatars

BUDGET, op & dev

FUNDED BY

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 m?
movable m2

TARGET STATIONS

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

OTHER FACILITIES

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

AVERAGE FIELD at R ext kG
CURRENT STABILITY parts/10%; Brax/(B)
NUMBER OF SECTORS ___ 3 ;SPIRAL, max113.5 deg

POLE FACE COIL PAIRS: AVF Isec;
Harmonic correction
Rad grad __13 /sec or Circ coils _
WEIGHT: Fe__100 tons; Coils____ 8 tons
CONDUCTOR, Material and type NDTi in Cu
STORED ENERGY 18 MJ
COOLING SYSTEM___ He Dbath
POWER: Main coils 0 max, kW
Trimming coils 50 max, kW
YOKE/POLE AREA 200 %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A =__ 900 q2/A% Mev
{Focusing limit) E/A =j_-_60 a/A MeV
ACCELERATION SYSTEM
DEES, number 3 angle 53 deg
BEAM APERTURE 2.5  cm:DCBlAS__ O KV

TUNED by, coarseS1iding shom variable cap.

RF__ 9 to_ 32 _ mHzstables_0.1 1no®
obFl.3 1o 32 mHz; GAIN, max 600 kV/turn
HARMONICS, RE/Orb F, used_122:3,4,5,7
DEE-Gnd, max kV, min gap 1.0 cm
STABILITY, {pk-pk noise)/(pk RF volt)
RF PHASE stable to + deg
RF POWER input, max kW
RF PROTECT circuit, speed usec
Type
FREQUENCY MODULATION, rate Isec
MODULATOR, type
BEAM PULSE, width
VACUUM SYSTEM
PUMPS, No., Type, Size
OPERATING PRESSURE uTorr,

PUMPDOWN TIME

|ION SOURCES/INJECTION SYSTEM
Penning

hrs

EXTRACTION SYSTEM
3 electrostatic deflectors @90kv/cm

CONTROL SYSTEM
computerized with conventional console




ENTRY NO. 67 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
1 {aréig‘:_le {MeV) {MeV) Pulse Width RF deg uA of MeV
ENERGY Qﬁ'c—ﬁ'l'— 800 Phase Exc, max RF deg _uA of MeV
Ne Q00 Extract Et¢ % uA of MeV
409 oF 800 Res, AE/E % uA of MeV
7 Kn 410 Emittance
CURRENT (uA) (uA) axial
tnternal (mm-mrad){ 2 dial} uA of MeV

OPERATING PROGRAMS, time dist

External Basic Nuclear Physics

Solid State Physics

Bio-Medical Apptications

Isotope Praduction

(part/s) {part/s) Development

Secondary

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 alsc be provided for the double
cyclotron system.
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ENTRY _NO. 68

NAME OF MACHINE

Anna and Louis Hand Cyclotrdn Complex

paTeJuly 1978 |

INSTITUTION Mount Sinai Medical Center :

ADDRESS 4300 Alton Road, Miami Beach, Florida

INCHARGE J. E. Beaver REPORTED by J. E. Beaver
HISTORY AND STATUS MAGNET ,
DESIGN, date _____ MODEL tests __1971 POLE FACE diamater 91  cm:Rextraction 42 cm
ENG. DESIGN, date Cyclotron Corp. CS-30 GAP, min__/__ cm; Field kG &
CONSTRUCTICN, date ' max— 12 cm Field kg Lat——X10
FIRST BEAM date (or goal)_-__. 1972 AVERAGE FIELD atR ext kG | 2mPere e
MAJOR ALTERATIONS None CURRENT STABILITY parts/10%; Bgx/(B)

, ' NUMBER OF SECTORS__ 3 : SPIRAL, max deg
oPERATION, 80 nr/wk; On Targer__ 75 hr/wk  POLE FACE COIL PAIRS: AVF Isec;
TIME DIST.. in house__ 60 %, outside 40 % Harmonic carrectian
USERS’ SCHEDULING CYCLE one weeks Rad grad /sec or Circ coils
COST, ACCELERATOW WEIGHT: Fe_24 tons; Coils 1 tons
COST, FACILITY, total - CONDUCTOR; Material and type Copper
funoep By Mount Sinai Medical Center " STORED ENERGY MJ

cooLInG sysTem__ Distilled water
ACCELERATOR STAFF, OPERATION and DEVELOPMENT POWER: Main coils 60 max, kW
SCIENTISTS 2 ENGINEERS___ 3 Trimming cails max, kW
TECHNICIANS 2 CRAFTS 0 YOKE/POLE AREA %
GRAD S1"'UDENTS invalved during year_ 0 SECTOR ANGLE (Sep Sec) 2 32 deg
OPERATEDBY_ . Res staff or. X Operators |ION ENERGY _(Bendvir'ig Iil.'nit') E/A= a“/A° MeV
BUDGET, op & dev . - ) {Focusing limit) E/A = o/A MeV
FUNDED.BY Mount Sinai Medical Center  ACCELERATION SYSTEM
) ) DEES, number 2 angle 90 deg
RESEARCH STAFF, not included above BEAM APERTURE o DG BIAS Y
USERS, in hause 3 outside 1 TUNED by, coarse. Mag fire __ Mag
GRAD STUDENTS involved during year 0 RF to mHz, stable + = 108
RES. BUDGET, in house Orb F to mHz; GAIN, max kV/turn
FunDED BY Mount Sinai Medical Center HARMONICS, RF/Orb F, used
DEE-Gnd, max kV, min gap cm
FACILITIES FOR RESEARCH STABILITY, (pk-pk noise)/(pk RF volt)
SHIELDED AREA, fixed 90 R m2 RFPHASEstableto: deg
movable . -~ m2 RF PQWERQ'"PL_"’ ".'px — kW
TARGET STATIONS 8 in 2 __rooms HF_::ETECT’ circuit, speed usec
STATIONS served at same time, max | 1. A
MAG SPECTROGRAPH, type_ ' FH;%%?&::F?D,:::TION' rate Isec
COMPUTER, made! e
OTHER FACILITIES BEAM PULSE, width
Target facility VACUUM SYSTEM

Hot cells
Chemistry facility

REFERENCES/NOTES

..........................................

PUMPS, No., Type, Size One 25 cm diZfusion pump

OPERATING PRESSURE 4 uTarr,
PUMPDOWN TIME 1 hrs

IoN stRcESIINJECTlom SYSTEM
Internal Penning

EXTRACTION SYSTEM
Electrostatic deflector + mag channel
CONTROL SYSTEM
Conventional




typing limit

ENTRY NO. 68 (cont.)

CHARACTERISTIC BEAMS
Goal Achieved
Particle {MeV) (MeV)
ENERGY P 26.5
d 15
He-3 39
CURRENT (nA) (uA)
Internal P 300
d 250
External P 50
d 50
(part/s) (part/s)
Secondary

BEAM PROPERTIES
Measured Conditions
Pulse Width RF deg uA of MeV
Phase Exc, max RF deg A of MeV
Extract Eff 70 % BA of MeV
Res, AE/E % uA of MeV
Emittance
. . ial
(mm-mrad){ — ax_'?‘ uA of MeV
‘ . radial
OPERATING PROGRAMS; time dist
'Basic’Nuc!eai' théics' %
Solid State Physics %,
Bio-Medical Applications 10 %
Isotope Production 80 %
Development 10 %
%
%

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

................. L I I L AL I I




ENTRY NO. 69

NAME OF MACHINE

NASA-lLewis Research Center

pate /79

issTiTuTion National Aeronautics & Space Admin., Lewis Research Center

ADDRESS 21000 Brookpark Road, Cleveland, Ohio 44135

{N CHARGE James W. Blue REPORTEDby James W. Blue
HISTCRY AND STATUS MAGNET
DESIGN,date (1) MODEL rests_Magnet (1968) poie FACE diameter_175 cm; R extraction_73:5 em
ENG. DESIGN, date _ 1967 GAP, min cm; Field__ 9.9 kG 5 1
CONSTRUCTION, date 1970 max cm; Field 19.2_ «G a"——‘:
FIRST BEAM date for goat)__ July 1972 AVERAGE FIELD at R ext_15.2 G [2meere turns

MAJOR ALTERATIONS _Fast _neutron cancer
therapy facility 1976

OPERATION, 80  hriwk:OnTarget. 40 hr/wk
TIME DIST..inhouse__ 20 % outsice___00 %
USERS' SCHEDULING CYCLE 2 weeks

COST, ACCELERATOR 1.5M
COST, FACILITY, total M
FUNDED BY NACA=-NASA

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS ___hone ENGINEERS 1
TECHNICIANS 1 CRAFTS none
GRAD STUDENTS involved during year____NONE
OPERATEDBY. . Res staff or 2 Operators
BUDGET, op & dev

runnepgy NASA & NIH

RESEARCH STAFF, not included abova

USERS, in house 3 outside 3
GRAD STUDENTS involved during year 2
RES. BUDGET, inhouse ___ 40K + salaries
FunoeD sy NASA=NIH

FACILITIES FOR RESEARCH

area

SHIELDED AREA, fixed - 180 vault/150 beam/ n2
movable none m?

TARGET STATIONS 2 in 2 rooms

STATIONS served at same time, max 1

MAG SPECTROGRAPH, type____NQ

COMPUTER, madel __two PDP=15

OTHER FACILITIES fast neutron vertical
beam and fast neutron horizontal
beam.

REFERENCES/NGTES

6
CURRENT STABILITY_1Q__ parts/105; B gu/®__ 1. 26

NUMBER OF SECTORS___ 3 ;SPIRAL, max deg
POLE FACE COIL PAIRS; AVF___Nane fsec;
Harmonic correction 7
Rad grad ___ONE Isec or Circ coils _
WEIGHT: Fe 20 tons; Coils 28 tons
CONDUCTOR, Materia! and type____COPper
STORED ENERGY MJ
COOLING SYSTEM___ Water
POWER: Main coils 250 max, kW
Trimming coils max, kW
YOKE/POLE AREA el %
SECTOR ANGLE (Sep Sec) deg
ION ENERGY (Bending limit) E/A = 92/A2 Mev
{Focusing limit} E/A = a/A MeV
ACCELERATION SYSTEM
DEES, number 2 angle 1 3"" deg
BEAM APERTURE 3+ cm;DCBIAS___hone KV
TUNED by, coarse L panels fine_2 panels
RF 13'g to 23 mHz, stable .01 /106
Orb F 6. 7 to 23 mHz; GAIN, max 220 kV/turn
HARMONICS, RF/Orb F,used___1_and 2
DEE-Gnd, max 20 kV, min gap - cm
STABILITY, (pk-pk noisel/{pk RE voly__10_~
RF PHASE stable to ¢ deg
RF POWER 'input, max 200 kW
RF PROTECT circuit, speed .10 usec
Type ~__lgnitron
'FREQUENCY MODULATION, rate Isec

MODULATOR, type
BEAM PULSE, width

VACUUM SYSTEM
PUMPS, No., Type, Size 2, 0il diffusion, 16"

il
OPERATING PRESSURE_8X10™° with gas uTorr,
PUMPDOWN TIME 2

10N SOURCES/INJECTION SYSTEM
internal, hooded, hot filament

hrs

EXTRACTION SYSTEM

D.C. electrostatic and 50 kW magnetic channel

CONTROL SYSTEM
semi ~automatic turn on




ENTRY NO. 69 (cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES
Goal Achieved Measured Conditions
; i <1° [
Particle (MeV) {MeV) Pulse Width RFdeg_5 pAof _43 mev p
ENERGY P 50 46 Phase Exc, max RF deg uA of MeV
,d 28 26 Extract Eff % uA of MeV
J (S
He 88 Res, AF/E % kA of MeV
He 56 52 Emittance
CURRENT (zA) (uA) axial
Internal p 26‘0 26‘0 (mrﬁ-mrad){ adial } uA of MeV
d 200 200 :
< 50 30 QPERATING PROGRAMS, time dist
External P 30 Basic Nuclear Physics 10 %
d .30 Solid State Physics 20 %
A 10 Bio-Medical A; Jlications 50 %
Isotape Production 20 %
(part/s) (pari/s) Development o
Secondary

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
TN-55L6.

typing limit
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ENTRY NO. 70

NAME OF MACHINE

Naval Research Laboratory Cyclotron

pate 1/24/78

INsTITUTiON  Naval Research Laboratory, Radiation Technology Division

ADDRESs _Washington, D. C. USA 20375

INCHARGE Rollon O. Bondelid

HISTORY AND STATUS

DESIGN, date__Notel mODEL tests
ENG. DESIGN, date - 1963 - 1964
CONSTRUCTION, date 1965 — 1967

FIRST BEAM date {or goal)_int. 1967; ext. 1968

Notel

MAJOR ALTERATIONS _ Note2

OPERATION, 32  hriwk; OnTarget 30  hr/wk
TIME DIST.. inhouse ____60 %, outside___40 %
USERS' SCHEDULING CYCLE 6 weeks
COST, ACCELERATOR __ $1.8 x 106

COST, FACILITY, total $6 x 106

FUNDEDBY _ U.S. Navy Department ==

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS 0 ENGINEERS 4
TECHNICIANS 6 CRAFTS 2
GRAD STUDENTS involved during year 3
OPERATEDRBY, Res staff or X __Operators

BUDGET, op & dev

FUNDEDBY __Office of Naval Research
& Users

RESEARCH STAFF, not included above

USERS, in house 11 ourside 3
GRAD STUDENTS involved during year 3
RES. BUDGET, in house 125k

FUNDED BY QOffice of Naval Rese

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed 868 me

movable m2
TARGET STATIONS 4 in 3 rooms
STATIONS served at same time, max 1

MAG SPECTROGRAPH, type
COMPUTER, model SEL 32/55

OTHER FACILITIES _Double-focusing 2.75
meter beam analyzing magnet; Provision
for 11 beam paths, 8 with analyzed
beam; Beam Pickoff Uit for time=of-

flight measurements
REFERENCES/NOTES »

Horizontal me:
ORIC.

!an plane version of

2 .

Convarsion to RCA 4648 power tet-
rode from RCA 6949 in late 1976.

New computer installed July 1976.

REPORTEDby __Rollon 0. Bondelid

MAGNET

PQOLE FACE diameter 193 cm; R extraction
GAP, min 19 cm; Field 22.7 kG

max___ 71 cm; Fietd _12.7 &G
AVERAGE FIELD at R ext 17 kG
CURRENT STABILITY__ 50 __parts/10%; Bnax/(®_L: 3
NUMBER OF SECTORS __ 3 ;SPIRAL, max___ 30 deg
POLE FACE COIL PAIRS: AVF 1 Isec;
3/sector

80

cm

at X 10‘5
ampere turns

Harmonic correction

Rad grad i Isec ar Circ coils 10
WEIGHT: Fe 250 tons; Coils 45 tons
CONDUCTOR, Material and type_CU, Square hollow

STORED ENERGY ~ 6.5 MJ
COOLING SYSTEMm demineralized water
POWER: Main coils 800 max, kW
Trimming coils 350 max, kW
YOKE/POLE AREA 100 ¢
SECTOR ANGLE {Sep Sec) - deg
ION ENERGY {Bending limit) E/A = = a2 IAZMev
(Focusinglimit) EIA=___~ 75 a/AMev
ACCELERATION SYSTEM
DEES, number 1 angle 180 deg
BEAM APERTURE 4.3 cm; DC BIAS 0 KV
TUNED by, coarse MS fine VC, auto
RF_7.5 t_22.5 mHz stables 1 1108
ObFl.5 t1022,.5 mHz; GAIN, max 100 kV/wrn
HARMONICS, RF/Orb F, used 1.3
DEE-Gnd, max 70 kV, min gap 1 cm
STABILITY, {pk-pk noise}/(pk RF volt)___+ 005
RF PHASE stable to * ~ 3 deg
RF POWER input, max 300 kW
RF PROTECT circuit, speed 1 usec
Type___Ignitron crowbar
FREQUENCY MODULATION, rate NA Isec
MODULATOR, type NA
BEAM PULSE, width NA
VACUUM SYSTEM
PUMPS, No., Type, Siza 2 diffusion
'y 32" (32k & 50 k /sec
OPERATING PRESSURE 10 uTorr,

3.0 - 3.5

ION SOURCES/INJECTION SYSTEM
Hot filament

PUMPDOWN TIME hrs

EXTRACTION SYSTEM
Electrostatic with magnetic channel

CONTROL SYSTEM
Converitional




ENTRY NO. 70. (cont.)

CHARACTERISTIC BEAMS ’ BEAM PROPERTIES
Goal Achieved Measured Conditions
Particle {MeV) {MeV) Pulse Width S RFdeg uA of MeV
ENERGY p 70 52 Phase Exc, max 30 RF deg uA of MeV
d 40 40 Extract Eff 40 % uA of MeV
o 78 78 Res, AE/E % uA of MeV
“He 120 90 Emittance .
CURRENT Al (wA) 10 axial
Internal P 30 30 (mm-mradl{ 30 radia'} uA of MeV
d 30 30 —
o 30 30 OPERATING PROGRAMS, time dist
Externai p 10 10 Basic Nuclear Physics 0 %
d 12 12 Solid State Physics 40 %
o 10 10 Bio-Medical Applications 60 %
Isotope Production 0 %
(part/s) (part/s) Development %
Secondary %
%

PLAN ViEW OF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing limit
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ENTRY NO, 7i

NAME OF MACHINE __NEN Cyclotran 1

pATE3QD Jan 1979

INSTITUTION New England Nuclear Corporation
AppRess __ 601 Treble Cove Rd., N. Bﬂ]emra MA
INCHARGE J. L. Need

HISTORY AND STATUS Built by the Cyclotron

DESIGN, date MODEL tests Corp.

ENG, DESIGN, date

CONSTRUCTION, date March 70

FIRST BEAM date {or goal) Juiy 70

MAJOR ALTERATIONS Ngn‘é

OPERATION, _90  hr/wk; On Target 87 _ hriwk
TIME DIST., in house ].QQ %, outside %
USERS’ SCHEDULING CYCLE 1 weeks

COST, ACCELERATOR
COST, FACILITY, total

FUNDED BY _ New Eng|and Nuclear ]:an

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

scienTISTS 1 ENGINEERS 1
TECHNICIANS 2 CRAFTS 2
GRAD STUDENTS involved during year____NONE

OPERATED BY Res staffor___NONE Operatars

BUDGET, op & dev

FUNDED BY

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 me
movable 2

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

OTHER FACILITIES

rooms

REFERENCES/NOTES

REPORTED by J. I_' Ne_&d___ — e

MAGNFT

PbLE FACE diamatér 96 .6 cm: R extraction 43 cm
A . . . G
GAP, min 5| | cm; Faeldm_k at x 10°
max_10,2 em; Field 1.3 z 5 'JA—
aMmpere turns
AVERAGE FIELD at R ext |6,_5 kG
CURRENT STABILITY__30 parts/10%; Brax/(B) 1, 22
NUMBER OF SECTORS__3 ; SPIRAL, max _§ deg
POLE FACE COIL PAIRS: AVF__None Isec;
Harmonic correction | ] se,cj;on —_
Radgrad__None ___  /secor Circconils None
WEIGHT: Fe 19.6 tons; Coits___ 2 § tons

CONDUCTOR, Material and tvpe_S_tmp,_cap_pgr_,_

STORED ENERGY. e MJ
coouInG sysTEM__Dejonized water

POWER: Main coils 45 max, kW
Trimming coits 0.5 max, kW
YOKE/PGLE AREA 100 %
SECTOR ANGLE (Sep Sec) ___ww _deg

ION ENERGY (Bendinglimit) E/A=__ e _q2/AZ MeV
{Focusing limit) E/A =« e a/A MeV

ACCELERATION SYSTEN:

DEES, number 2 angle _ ) _deg
BEAM APERTURE 2 5 _cm; DCBIAS __2l 5 kV

TUNED by, coarse fine
RF25,0 t0_12 7 mHzstables e
orb 25,0 to_12.7 mHz; GAIN, max __100 kV/turn
HARMONICS, RF/Orb F,used___ 1St

DEE-Gnd, max__30 kV,mingap___, 40 _cm

STABILITY, (pk-pk noise)/{pk RF volt)_. _«= =

RF PHASE stable to *__ ww deg
RF POWER input, max _§§ i kw
RF PROTECT circuit, speed 5 usec

Type C] i

FREQUENCY MODULATION,rate _None ~  /sec
MODULATOR, type

BEAM PULSE, width
VACUUM SYSTEM

PUMPS, No., Type, Size 1, 10" 0il di i

OPERATING PRESSURE
PUMPDOWN TIME _

uTorr,
hrs

1.5
10N SOURCES/INJECTION SYSTEM

Gold cathod ial

EXTRACTION SYSTEM

CONTROL SYSTEM channel

__ Mapual_




ENTRY NO. 71 cont.)

CHARACTERISTIC BEAMS BEAM PROPERTIES )
Goal Achieved Measured - Conditions
Particle {MeV) {MeV) Pulse Width RF deg uA of MeV
ENERGY p 22 22 Phase Exc, max RF deg WA of MeV
d 12.5 12.5 Extract Eff 75 o 50 unof _22 wmev P
3HE 30 33 Res, AE/E 16« 5 ua of 22 mev P
o 25 25 Emittance '
CURRENT al
internal p é"(ﬁ %‘8 (mm~mrad){ ::;?al } A of MeV,
d 500 200 T
3HE 200 200 OPERATING PROGRAMS, time dist
External p 200 60 Basic Nuclear Physics %
d 2200 oo Solid State Physics %
3HE 100 90 Bio-Medical Applications %
Isotope Production 95 %
{part/s) {part/s} Development 5 %
Secondary %

B

PLAN VIEW QOF FACILITY, NOTEWORTHY FEATURES, OPERATION SUMMARY, ADDITIONAL REFERENCES

typing timit




ENTRY NO. 72

nAME OF MACHINE __NEN Cyclotro DATE_3Q Jan 1979
INSTITUTION New England Nuclear Corporation
ADDRESS 601 Treble Cove Rd,, N, Billerica, MA

IN CHARGE J. L. Need

HISTORY ANDSTATUS Designed & built by The
Cyclotron™ Corp,

DESIGN, date MODEL tests
ENG. DESIGN, date L
CONSTRUCTION, date Aug. 76
EIRST BEAM date {orgoal) __ Nov, 76
MAJOR ALTERATIONS None

oreraTiON, _ 90 hr/wk; On Target 85

TIME DIST., inhouse_____100 %, outside

USERS' SCHEDULING CYCLE___1 _

hr/wk

weeks

CQST, ACCELERATOR

COST, FACILITY, total

runoepay __New England

ACCELERATOR STAFF, OPERATION and DEVELOPMENT

SCIENTISTS __ ] ENGINEERS ]
TECHNICIANS 2 CRAFTS 2

GRAD STUDENTS involved during year____None

OPERATED BY. . _ Resstffor__X Operatars

BUDGET, op & dev

FUNDED BY

RESEARCH STAFF, not included abova None

USERS, in house outside

CRAD STUDENTS involved during vear

RES. BUDGET, in house

FUNDED BY

FACILITIES FOR RESEARCH None

SHIELDED AREA, fixed m2
mavable m2

TARGET STATIONS in

rooms

STATIONS served at same time, max

MAG SPECTROGRAPH, type

COMPUTER, model

OTHER FACILITIES

REFERENCES/NOTES

REPORTED by J, L. Need

MAGNET

POLE FACE diameter_ 96 N 52:m; R extraction 41 x 9 cm

GAP,min_5,08  cm:Field_22.5 kG
max H). |ﬁ cm; Field 14.4

AVERAGE FIELD atR ex:__..l_L_5____ kG

a 26 x10°

ampere turns

CURRENT STABILITY__10  parts/10%; 8,,0c/®)__1, 28

NUMBER OF SECTORS ___3 ___: SPIRAL, max
POLE FACE COIL PAIRS: AVF_None

—EQ
/sec;

Harmonic carrection 2/_ sector -~ inner & outer
Radgrad__None _ /secor Circcoils_None
WEIGHT: Fe_22,5_______tons;Coils___2 tons

CONDUCT2R, Material and type HQI |Qw (:Qpper

STORED ENERGY,

COOLING sYSTEM__ Deionized water

POWER: Main coails 51 max, kW
Trimming coils__], 2. max, k