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The two-mile acceierator is expected to prod~e, in Stage I, 20 Bev beam 
pulsccr a% a rate of 360 pps. !he pulses are 0.1 %o 2.1 wet long, ad the peak 
current is fjo ma. The $0 pulses till be diW.ded in the be&m ~~L-%ch;rsnrd arguing 
*.he three bems (see Fig, 11, so 2s to be able to use the acceier&or for three 
siurtit~eo~k3 expcrime12ts~ The three beams may haye the S~JE or different enerf;ies. 

The beam switchyexd contains aI1 instamxMx%ion and eauipmnt required to 
erjtabl.ish the beams, to analyze their energy, to focus them, ad to deliver them 
lrith sufficient shieLrUng and separution Into the experiment&L en& stations* 

Figure 1 shows the equipment planned at this We> arrd indicates sehemGics.Uy 
how we pl;iuz to laeake auxilini~~ equipment in the svit~hyard btzilding on top of 
the earth shielding in order to get away from 42~ 2 high -xxdiation levels 2.11 the 
beam swftchyard t-rmnel. The auxllfary equipm~rk imiudes %he power surpplies fos 
magnetw:, vacuum zqtipment, s+mpl.iPiers a12d other electronic cilrc~tit~~ eteO 

The purpose of this note is to reuie~ briefly ELU equipment involved in the 
hem stitchyaxd and to give EEI outlLne of how we propose to build a suft~ble 
S,ns%rumenta%Lon ad eonkrol cenT+er for this eomp3.Qxtted area. 

A. 

In this Section we ~213 review the beam switclzyard equipment. No reference 
will be made 3-n this note to instlzsmentation involved with the mechanicsJ- &L&n- 
men% of the equipment. 
23, Ya@uum System 

Xt has been decided to continue the &xelerator ~.~uum system through. the 
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besm stitchyasiao The vaeum pip% till be closed in the end sta-kions by thin 
vwuum =winaows L 

EPectrical breakdown requims a vacuum of lo-' torr In the aecelax-ator 
proper, while scattering in the beam switchyard requires only 10"" torr. A 
di.fferential pmpfng system at the be@nning of the witchyard rti21 match both 
axeas @  !Phe ten xmmaum pumps are located in the switchyanl bu21dingS, 

A number of vacuum gauges and vc3n?uum v&Lves far servicing and replacing 
internpal targe%e are placed along %he pipes in the beam sw-itchyarde Fast act- 
ing vacuum. va.l~es an3 provided in each pipe (see Fig. 1) to close off this 
section quicbrly in case of rup"hre cd' the ?&in window at the end of the p4.pe0 

The vacuum pipe die+meter through most of the beam switchyard is 6 inches; 
before the coU.imator it is 2 inches; and nea.. the center quad-rupole lenses 
(Q19) t5na (Q&5 12 inches gwe ng. 2]< cc.. 

The xrcuxmm pumps till be started up boca.lLy. ipacuum gauge readings and 
the position oi the valves need to be easily awessible to the operakor. A 
nuxiber of vacuum fn%eriocb are required, icclud:lng one that prevents the bea 
from burning holes in closed valves. 
c. 

'J21.e main element in this area 9s the colltitor (Cj). It ~3.11 be bxIlt 
with an adJustable openiD$j. This eollima%or is a very complicated device and 
probably will. reqtire mwh inst~x~tation tzcrsocfated with the adjustable 
opening and with cooliw and radWtion interloclrs. 

.l3f.wsu position monitors (PI, PJ Ema Intensity m5ti%or3 !q 1,) Ewe 
placed on both sides o-3' the collimator. The intelzci-l;y diffare?ze ";, - rlj 
show3 the beam percentage scraped o.ff by the coI3.mator. The beam position 
indicators are used to adjust the be&z st~~%~. Since the s%eering Is energy 
dependent, a set of pulsed steerin& coils (one horizontal and one vertical) is 
provided, so %hat each of the three beams of different energy can be adgusted 
itrdependently il A set of dc steel-Lag coU3, eoverlng one energy on&~, 2s pro- 
vided as sgstjre. 

Since both the positLon and the angle of the bea throw the colli~~~tor 
have to be corrected, there are in fact; two sets of steering @oi3se The second 
set is lacated In t,he last free space &Long the a~cei.er~tor~ 

The maxrent supplies for pulsed steestng are fairly coGlplex since they have 
to protide curren% pulses of adjustable ma@itEde coveting both polarities for 

each of %he three beams. 



The signals from the beam h&,ensfty and beaa position monitors in this 
area have to be gatea in order to display separately the readings for the 
three izlCerlsced beams. 

A beam shape indicafsor may have to be put in front; of the collimator to 
~tudybeams~~try~en required. 

!ibe puLsed magnet deflects x beam pulses over OASo Into beam channel A 
md 2 pikes into beam chculne3. 8. The y pulses for the neutrino area pass 
I.v.KBsW~~~ through the gap of thZs magnet. The pulsed mgnet ~311 be con- 
strurated ii.Il five one-mF;ter long s~tio?ls* An 8djLlstable supply $capacitor 
resona2t discharge type) for each section provides x posi.lAve and 2 nega- 

tive current pulses for the mgnet. li degaussing 6y6t~~ 6m31xr~s that the y 
mdeflected pulses sxe sot affected by remt,nexl+u rmgnetlsmv 

The use of five sections hss admntqea from an opemtioml point of v;tew. 
khzn one sectian fails, it w3.U be possible tithin ermerw l&1&%8 to contLnue 
with four sections. 

For low ener&es it will be adwmtageous to use feww than five sections 
in order to mtntaia sufflcien~~ voltage twrom -be ignitrons for reliable firizlg. 
When both low s,~~d high energieri ax used, the number of active sections has to 
be changed c,n a pulse-to-pulse basis+ 

!5e co~&ml and interlock circuits for this magnet will be fairly complicated. 
E. Pulse3 Pattern Selection 

It is desirable to hwm mat flexibility in the selection of the pulse 
pattern for x, y and z for the three beams. The z-rate in beam channel B for 
seeoxdary pa333cle pmabi0pI ky be, for emmplep as low as 1 pulse in 2 set- 
ends if a big bubble chzmiber Is used- In that case it my also be desirable 
to suppress the beam pulses in the other beams during tne sensitive tlm of 
the chaniber (10 msec before a&! 10 msec after the trigger pulse) so ass to nxhce 
bac~und trackse 

!Qxe pulse pattems have to 3e applied to all pulsed quipment im the beam 
stitchyard and to the trigger system for the kl.y6Lmn6 and the injector, etc. 
(For a description of the propose4 sy~tem,~ see Ref. 2-I 
F* 

!Ehe two deflected beams are in principle the same. E&m A (24') is designed 
for @p energy spxwd and O,l$ resolution; beam 3 (120j9 for 65 energy spread and 
00 34 re6olution. 



















I 

i k -_---___ ____-. ____ 
3- 

t 
r I 

’ ,,-. / 


