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The second area of physics picked out by the Task -orce for

special m=azion was that of neutrino interactions setllations, and

=y
suon studias. The neal rino oscillation studias are in Tact sorewhil
comalimencas,

to the r re K decay: K + pe. In both cases the fuanta-
mental convent of miniag batween the lepton flavors is being investi-
zated. In F aaine oae particulac case: that of muon azu-

ctron neautvinns.  The relevant paviawmaters ars
tha mass difrocence between the twd neutrines which might Le expectad
tn be of the order of an electron vnalt, and ith: sin“ of the
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nixing mizht be expacted to be of the orde- of 1077, The firice
shows tl.2 curreat limits tosathoer wich an esiipacion of vt nicsht boe
pos3ihle with an imoroved AGS.  As in the case of the vare K dee o
a larze imnyavenent is se=n to be possible,

As a rasult of the considerition of thesa phrsics tonic
many othars that vere studiad, tha Task Forece came up with recoa:a-
dations for iapraveanent of the AGS facilities.

1) It was implicit that tha Task Force concluded thal a uset-l
physics prograw should extend hevond filve years unless ool until an
alternative facility in this ene2ryy ramns2 1s bullt,

2) The Task ¥Force concluded that the opar.ting reliability oy
tha ACGS should be improved.

3) The Task Focce concluded that the int-asity of thoe ATS
should be improvs=1 by a combinatisn of a stretcher, vhich vonll ally
a himhzr vepstition rate, and a booster, whicrh would ineveas- tha
nunber of protous per piise.

4) They concluded that the duty cvcle should Le innrovaed borh by
attention to th2 operation of the slow extcacted beaa and by the con-
struction of a stretcher riecg in the AGS tunn=l.

(In fact the Task Force suggested that a st
structed firsc, followed by a booster and ASS img

In respons=2 to thesa Task Force conclusions, Bron’ihaven manase-
ment has come up with a long taca plan for the “3S. This plaa fol-
lows in spirit the AGS us=rs task force althouzh it differs in d-tal
partly in response to tha nesds of the heavy ion prozr.n (nor cove
by the Task FOELU), and partly as a result of nore defailed techaic
study of the boostetr possibilicy.

retebher miaht be con-
pfn\'m.«.'i?:i:

EJ!‘

3, AGY PLANS

Ongoing
" Pros ently nearing complezion are the umolificatiopr., to the M03
allow polarized protons to be injected and acceleratel! tn of tio
order of 20 GeY¥. Thls prograa is neariar comnlefin with succ2u:inl
operation of the polariz=d proton source, the W, reoeelavaZion
throuwin the iinac, inje2ciion into the AGS and c-esorinee junping

Jui=

ing acceleration up to abou: 12 CeV. This progrys choetd he coni-
pleted this swiwzr.,

A project currantly just starting i3 to coasiract o Fraasfos
linz frow th2 Tande=n Van de Graaff to the ACS which +ill alins the

injecrion nad acculevailon cf heavy lons of mass up o 327 (salnbn )
in the AGS. Thiz proj=ci sheuald be complenel in fizcal year 1944,
Planned

The new lun: rerm construction plan wonld envisacz buildinz a
booster in the 1932 aad IQRY fiscal vears, and follow!
the constructien of a strezehar in the fisncal years
The boosi=r anvisazzd La this plan has a somewhin
compared with that propos-1 i:
to increzse the proton intensitvy per pulse fvon iLts curraat valae ol
around 1.2 10'7 to 5 10° Such an increase should an

3

reduced canabiiity
the task force, but woul:d be cupocted

.~:

redulce any
modification to the AGS vacuuwa or rf systoms.
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The stretcher wvould not Increase the nunber oL protons par
pulsa, bul would allow a nearly contimuons slae beaw valle he AGS is
used ouly to accelzrate and transfer particlaes inty the strebzher
In this way the AGS would he able to cycle at least a f..:tor of 2
fastor and wvith some electrical modifications possibly o factor of 3
faster, thus increasing the profon intensiiy per secood by a fact.
of 2 or 3.

Possibility

The Lab will keep in mind the possibility of npicading the
booster to allow injectioa at 2.5 Ce¥ iastead of L GeV waich would
allow the injection of up to 1.4 19 § protons par palse iato the
AGS. 1In ovder ro accalerata this nuzber of protoans, i :
ifications would be regquicd in the AGS voowen, v
shieliing, These wodifications woe’d be expensive and no :
plans have been made to propose thzi. Taey are nreseated hece
marily because the resuliing proton currant of 32 nicroanps Ly com-—
parablz to the currents in proucsad kaon factories. The cost of
implementing such an upzrade, altheouzh hich, is eertainly less thaa
that to construct a nevw factory.

;

4, THE BOOSTER

Table II gives the wmain pavamsters of the proposed booster. TIts
circunference is one quarter of the AGS. As 2 breoster, its nagnets
would cycle at a 10 Mo repetition rate up to a pe=™ [i2ld of 4 kG

y (R
corresyotling to a proton cnergy of 1000 =V, Tor hoovs ious, tho
repatition rite wou be lowzrzaa to 1 Mz, but the fi2ld would vise o

12 ko,

Table TT. Accumilartor/Booster Tost Suwwnry

(= L‘)Hv’;.) o LU0

Conventional Construction 1,730
Accelarator Systens LL,500

Hagnets 4,720

Viacuum 1,790

Couling & Pussing 150

Controls 1,649

Rt 1,950

Pow=r Supply 1,250
EDIA (15% Conventioanal, 20% Taclnjeal 2,500
Contingency (L5% Overall) 2,370
Total 18,1560
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This booster has 3 purposas and 3 corresponding rwdes of opora-
tion.

1) To boost the ALS protoa intensitr.

By iriectinz into the AGS at 1 CeV . stead of 200 !V the space
chacye 1imin in the AGS ?g,n‘q be reachad with four ti=mss the nu~har
of protons, L.e. at 5 19 The space charge limit of the boostec at

injection ianto the buester is approxinately twice thec ot thz AGS.
Thus two cveles of the bonster would ke required to atlain the Tactor
0f 4 in overall current capability. In faLt as wany as four cycles
will probably bz vaad.

2) Heavy io.. iajection. To allow the stripping and acceleration
of iens up Lo mass 200 ia the AGS. Usiy

1e \nn de Graaff eaergy,
tus l.izhest mass that can be fully stri i

tl

2d appro<itately 32 (sul-
fur). High=t aass25 such as gold are onl y approuimazeiy 305 stripned
at this eneryy. Sucn partially strippad ilons cannut bz acceler..tod
in the ralatively poor vacuuw of thz AGS, but can be collectead
stacked in the booster ring and subsegquently accelerated to the
bonster ring wmaxi e field. At this euneryy full strippinz is per—
formed and the particles are injected and subsequent accelerated in
the AGS.

3) Polarized proton intensity improvement.

Stackinz in tae AGS of more than one linac pulse of polarized
protons is not possible because of vacuum considerations. The
boosrer, however, with its suparior vacuuwa would allow multl pulse
stacuiaz nwo to say 20 pulses with a resulting 20 fold intensity in-—
crensa.

J ’CJ (T-.

md

L

The cost off rie booster Iz summarized In Table T1 and is seen to
total appro=imacely 819". It ma; be noted that this cost could be
reduced by apnrovwinat-ely $5H if the heavy ion option ware not in-
cluded. Tigures 4 awd 5 shaw the booster laycut and a cross section
of one dipnla magner.

ey

Ve note that the currently approved exps=riments on the ACS if
tunning simultaneously would require of the order of lOl protons
per pulse roapared with the currant average of 1.2 10 3 Further
experiments will increase this beam requiresment as naw techniques
alloy the us= of other beams. The need for the bvos!i r is thus ur-

ent foc eoven for the present prograa and its imple--ntation will
allow a significant ranzZe of new cxparinsatation.

win

v~‘\,.) [a]

5. STRETCHNR AND REPETLITION RATE MHODIVICATIONS

The streifcher would be a small aperture ring of fixed field wmag-
in Che ALS tunoel placed somawhat hisher than the prasant main

AGS ring. Since with the stretcher the AGS would wot b2 requirad to
have a flat ton, a madification can be wade in the pow

niets

jer supnly wir—
ing to allow a faster rarp of the main ring magnets. The desizn of
the stretcher ring is oul:r cuarrently in the conceptual stage. As

stated berore it should llow a duty cycle of 1007 and a repetition

Lo
rate increase of arproxi-rately a factor of 3 coming from a reductio
in the cycle time from 2.5 seconds So approximately .8 secconds. T
inrensity per second would thus be-incraased by this factozr of 3.

The cost estimafsz siven by the Task Force is of the order of §20:4, a

a
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a DNL estimate nas not yet hzea mada.

The need for a bettar duty cyvele has
the rave K decay experinencalists, and it . 3 t .
ultimate limit in the rarve K decay branching ratios vay be s=0 Ly the
duty cycle. The stretcher is tims clearly desirabla.

f.  BOORTER INChvaw

As stated above, this is presented as 1 possibility and not as
part of the AGS plans. The upgrade of the boostsr would involve =an
increase in the pow=r supply to allow ten cycle oparation to the full
field and al . an iucrease in the rf system tu allow a more ranid ac—
celzration of the hizh currents. The hooster would thaun b2 onarat.d
to an enersy of 2.5 CGeV at which volue the space ~
AGS would b= LcchPl at eleven tines the prosant

nately 1.4 10} procons p-r pulse. The cost s

Lirmic In the
Or apjroii

T othess nod-

2
ifications is fairly well known at appro<inmately $oo iacludinrg BLTA
and contingancy.
In addition, howevar, improvem=zanis would bs required to “he AGS

rf system ard vacuvn in order te handle the hish curreat. The cost
estimate for these wmodifications givea by the Task Force is approxi
mately $32:i.
In addition tha high currents would require sig ificunr uny
£
#R

rrad—
ing of beaam lines and exiraction equipmwent the cost of which has not
been estimated but is likely €o be of the ncder of $50M.

If this fltll mod1L1Catiuu was oad-, the proton fntensity would
i

average 2 10! pec second or 27 picea s pi Sachoaoo o srent o caald
- « £ fag
allow a full runze of nuclear and mediun Cier iy puysics as outlined

irn the various koo factory proposals.
7.  CONCLUGIONM

Figure 6 shows tha AGS intensity per sceond os a function of
fiscal year if all of the prososed plans wira carvied ocul. Sueh a
plan shows a steardy improvensnt iu Lhs avai®<hle curreant and unald
allow a full exploratinn of the new Fiolds ﬁf Lare X docays
neutvino physics nf oscillations, anl of the wide ran.o of
and wm2dium enzrgy plhysics for which
range.

, of ihe
neclooar

the AGs i, unia Ve in its e_-ne.r;;‘\'

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of heir
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the Uzited States Government or any agency ihereof. The views
and opinions of authors expressed herein do not necessarily :tate or reflect those of the
United States Government or any agency thereof.
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