
The equiEaslP;nt ii3 t"lxe hem switchy~~d csn be dsmaged by the becsm i.n two ways: 
(a> radiatian deEage due to total ixkegrated dosage, and (b) facaZ.zed heatirag 
caused by the beam hitting componex&s imdvert~tiy. 

The laca?.ized hei;iting in a com~nent muld cause serious dztmge in a short _ 
time when opzating with a ‘high beam cuz+x-exat %nd a hig& repetition rate. 

The PLane-t;i.om ST Lbe equi'pment protection int@sloe&r systetri is ta detect 
when the bem may be hittinzg sane of the equlpent md to give a$3 a&xm si@tiU 
before damage can or3cur+ Tkfs alarm signal can be used 'to irxterru$ aper&iar~ 
if requbed I 

The %oU.owing pammeters afld asramptians vere used In the desim of the 

One method of detecting wlxea the beta is hitting same of the equLmen% is 
to place .a sufficient numbes of detectors s.kmg the bem chmel mxh that xxa 
matter where the hem weat astray, it wotiLd aiw~ye be detected md came ~u3 
alara. A secalld method is to ma&tar tlxe bea in the proper chmels md use 
the signals to indicate a satisfactory car,ditiam. Tlx? lass of a sigaal would 
$ndicate that the hem had gone astray. 



The first metIIod is ncrt very m&isPacto~ because sf the mmber of 
detectors reqixked, azkd it is not a fail-safe system in that siigwa3.s are pkduced 
only duxing a malPunctic?n. 

The seecmd ryleth~d has the advanta.‘~~e o-r being fail-safe but it ham the dis- 
sdvmtage 02 not indicatisag what lxqpned to the hem. This dfsadvmtxxge c~dtz 
be ovtzr ccme by: 

(4 Vsing several beGam mmitar, Q along a beam chemek, (b) us%.ng themaL 
indicating devices m the vm3.0~~ components to indfmte an ~bnam&. 
temper&ure rise due to the beam hitting them, (c) using pulsed 
radiatlan detectors to detect abnomal radiation levels, and (d> the 
information obtatied fram the ma-t current or field manltoss. 

The proposed AnterLdck system is based span monitos3ng tke bea in its 
proper chsnnek. Betm curxent traslsfamers are plmmed to be used where 
passfblc because (a) they are a s3mple, reliable, low iaptedance devhe, fb) 
tlrey give adequate sQm3.l IleveLs, md (e) the 3,n~tailatlan snd aki nt 3.8 
Iess cx3tJ.caZ than bea scrapers or secondary-emission beam position detectors. 
,Secondary-dssio-n beam scmpera md gu3.sed r&i&ion detectors have been 
planned fax a few lo@titions where tmtmfomers me 2mpracticriL. 

Monitoring vacations have been chasea so that the sigm&a frazn at least 
two trmsfamers are of equal cmpbitude under norm& conditians. 9?6esc signals 
are camp&red and i f equal within a specified per cent no aJ.m would be given. 

The beam monltass used ta detect tata?. lass of beaxn need to operate fast 
enough to give en alarm in less than 2.3 milliaecands so that the next puZee can 
be interrupted if deaixqd. 

The cumplete Interlock system consiete of a ca&xkatfan of bernn cur?rent 
~DBU.K!?~~~TB, hem scrapers FI~Z~ pulsed rsdiatlan detectora or secondary-emmissian 
Pail. beml pasitforr monitors, and the,mal sensing device5 monitoring the tem- 
pexatuxe af same can~ento. 

~~-To-m~~ m rn~“Trn” 
The Icreation ata type 09 detector being p~pc~~ad to detect tatal. loss of 

bean will be discussed first and listed as ane progreases &Lang the beam 
channels . Befereme is msde to print GP 863-306 I12 for component hocation and 
desf@ation. 



1. A uimLl., I. 3/16"" dimetetr, section of bcLm pipe Za located between 
i3tation LOO 9 'j'7 nerd St&ior~ I.00 + 82 far th.e diPfereati.4. pumping system. 01 
The beam cm hit the bean pipe at this traneitiox3 section 3% the steering 
thxaugh the last section of the aceelerskor is not c0rrec-t. St is proposed 
to instdl a ring type secondary emission mor~itox at this J.acatian in the 
vacua pipe ox ta let the beam hit the vacuuf~ pipe and detect the pulsed 
mdiation with a mdiation detector such as *aa. ionfmtioa chmber. 

2.. The rateerhag tails A-3, ~4-4~ A%3 and Al?-& ~tsr; capable of deflecting 
the besa enou@a to hit the hem pipe and the been mop1-ita~iuag equipment up- 
stream of collimator c-a. Since the hem coufl,d be deflected 8%~ EXIY sngl.e, a 
ring typ mmitoa: surrounding the beam is p~~oposed to be Lo~&ed somewhcrs 
between ARk and tlae besn monitoring equipeat I-l,, P-1, and XP-I.. 

transformer at the exit of the pialsed magnets a loas of hem between these 
puints caa be detected. This signal is necessaxy to indicate if the hem 
entered hem pipe ".A3' ~XTXI the trmsitian section. 

.5- S'or be= chmel %sY the signal fxom a beam cument trmsfomer 
located $mt UpstEam ss'?,m target T-10 cm be compa%ed wtith the Si@lEt;e fPOrn 
the trsm3fome'p* at the exit of the pulsed nagaets to imkieatx any beam lose 
in entering the bea pipe for channel. "afi?a8. 

6. Fax- beam channel '"B" a beam cux-xen-t txanafomex located e$ter quad- 



il. Continuing with beam Channel "Aas, a trsnsformer is proposed at the 
e,tit of the fourth bending msgnet B-13. The besm is spreading out too much 
to make it feasible to locate the transformer further downstream. Comparing 
the signal from this transformer with the one upstream of the bending magnets 
will indicate loss of beam through the PIrst bend. 

8. To detect 108s of beam through the second group of four bending 
ma&ets beam current transformers are to be Located just upstream from B-14 
and at the exit of B-17. 

9* To protect the vacuum pipe and equi.l;rment downstream from B-17, a 
set of beam scrapers or another transformer should be located near the end 
of the beam chsnnel. 

LO. A besm current transformer may be required after the dump magnets, 
depending upon the fInal design of equipment in that area. 

11. For beam Channel "'B" a set of beam current trciuasformers is proposed 
at the entrance snd exit of the group of bending maguets R-33, -34, and -35. 

12. Downstream from B-35 in Cha;ranef "13" is a situation similar to that 
in Chsnnel "A". What is required for protection will depend upon further 
design there. 

Thermocouples and resistance wire thermometers are two thermal detectors 
which appear to be suitable to monitor the temperatm*e of components in a 
high radiation field. These monitors need not be fast enough to respond to 
pulse-to-pulse operation, but should have thermal tSme constants fast enough 
to follow the temperature rZse of the critical e.reas of the components being 
monitored. 

1. All of the collimators and t'ne slits should incorporate temperature 
monitors to Indicate excessive heating at least on a "go" - "no-go" basis. 
It may be desirable to provide means of continuously recording the temperatures 
if desired. 

2. The corners of the vacuum chsmber at the transition section to three 
beam pipes should be monitored to detect excessive heating from any low energy 
tail of the pulse which does not enter the beam pipe: 

3. The outer edge of the vacuum pipe in Channel "A"' downstresm from 
magnet E-13 should be moni"cored for excessive he&ing from low energy electrons 
deflected into the wsJ.1 of the vacuum pipe. Thermocouples or resistance 
thermometers can be located at several points along the pipe between magnet, 
B-13 and collimator C-11. 
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