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The filcility consists of a la rge ape riure 
magnet surrounded by rnagnetostrictive wire spark 
chambers and as.ociated eqUIpment. It wa. de· 
signed and built all a collaborative effort of two 
Argonne group .. l and is llhown in Fig. I. 

The beam supplied to the facility is unsep
arrtted with maximum momentum (, GeVlc. A 
six-counter hodoscope <1t the (ir.t focus tagged 
the momentum to ± 0.2')'. and Lour threshold Ceren
kav counter s identified the beam particle 8 a s fast 
(TT, 1", el, K or proton. A maximum of 200,000 
beam particles per O. 7-8ec spill passed throuj;lh 
the apparatus, with special gating to ;,void "xtra 
beam tracks. 

,:wo liquid hydrogen ,a"/("16 (B" and 20" 
long, 2" diamete rl were mounted on moveable 
carts along with asaociated counters and/or spark 
chambers. This allowed a rapid changeover of 
expedments. 

eM eOUNTE/I ~z 

HYDROGEN TIlIlG~' Itl 

The magnet is one of three SCM-I05 mag
nets at the ZGS. Th" gap was o?ened to 2& inches, 
giving a ce ntral field of 11.4 kG for i MW of 
power and a 40-inch effective length. A 40-coun
ter hodoscope at the magnet exit w" s used in the 
trigger to count the m\l-nber of charged particles 
tra.versing the magnet. 

The spark chambers were constructed by 
epoxying flattened 4 mil aluminum wirs onto I mil 
Mylar having l mil aluminum foil backing for 
even distribution of the high voltage pulse. The 
wire spacing ranged from 40/inch (K 1.2,31 to 
20/inch (KO, 4). Each spark chamber ha.d two 
Mylar sandwiches glued onto a G-l 0 fiberllia a s
epoxy frame, and a total thiokness of about 0.0018 
radiation l"llgtlll; (induJing the I\e"n ~ .... l. :'v' 
the cham be r. inside the mag net. the Myla r sheets 
and wires were continued on out the rear of the 
rna gnet to a low field region for readout. The 
magnetostrictive readout lines of all chambers 
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Fig. I Plan view of the E{[ective Mass Spectrometer as used with 
a neutral trigger to study 'IT-p _ KOA. 
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sep.n ration. 

cl08~ to th" In,,!(nel were placed in ll\asBive iroJ\ 
• ... klc'. (1/4 t.., l inch .. , thi~k). 

01''' rating p" ro,mete r. for !(oocl mllltiplc

tr~ck ef)i6l"l\c y Wer" optlmized iJ\ the laboratory 
ulllng a Ru b~l... source toge1hcr \\')th perIn{\.

nent mtgnets to sdect arid ~uidc the l-M~V de ~-
trons. The spa rk ChtHnbc r lZil!:l wa 5 Yec ire uldted 

through a pu .. ifi"r ~I\d bllbbled throu~h ethanol at 
_5° C amI l psig. High "01t"8" pulsL·s <'If 7 kV and 
60 nBeC FWHM wpre followed by " pulsed dea ~ing 
field of 2'00 V {or 6 nUl,ec on lap of an 60 V dC" 

cle"ring fieid. Up to ~O trjgll~ rs per O.7-sec 
apill were rt~\.· ord{~d \,'ith .:J. rninirn.urT\ d~a.d time of 
10 m8ec. The chamber s~ngitive time \'o""g 
about 1 IJ,sec, and In" high volt"lte pul ... ""as 
applied 400 nsec "Her each event. 

The K~ ch<lmb~rs had only one reitdcut 

per gap (sjvin~ horl?oJ\tal informDIionL tnL'Se 
chan,ber~ nu\de an lrllpurt~{nt cunt.t"ibution to th~ 

good mornenlllOl re~olution of Ihe 'y>tL''''. All 
oth~r ch.'1rf\be-rs h;-id two re;l<.loutloi ~iv'n~ horizon
tal a nd vertic~d informLl hon; the V'<: rtic;d infor .. 
n,atiou [ronl the..: 1'\.1 and K.2. ch:tn10Crtt C.1rnc fruln 

wi~es oriented t ~Oo from vertical (also us,,,j 10 

re solve .1 mbi~\.1Iti.es). Chil mbcr rcsclut.icn wa s 
"bout :t 0.5 nI m. 

Til" counter and sp.,rk chamb"r inform,,
lion w.' s re"d Into ~ I' EMR -6050 compute r vi~ 

ELASTIC SCATTERING 20 
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FiR. 3 Iliffe rc nli" 1 ,'ro. g s,·,ttons (or til,· <'1" slic 
8"atterin~ of ,,:I., K1, P i/lld;:' off protolls "t ~ GC!Vj" 
.im iii, r d.,t .. w,'r,' .1] 50 ol,ta i fled .. t l, J. 6~ ;, ncl 
6 Gl,V/L. 

SA C clecI roni,'"; up to fo u r Sp;( rk5 pc r rea dOlLt 

were di~ili/.e(l witl1 to rl,II l(';I,.;t cUllt'l. '·ht!' 

computer h~d \2 K of l'l-iJit word Illcmury, 
149 tJ-:::it'C c:yell: tinH', f\o:ltinf.,: point h'1l"dwarp, 

priority inl<:rrupls,,, CRT dl~l'l.\y. two {ast t"l''' 
un1t~, ..lnd athe-r p~riphcrals4' It Hot only lo~g~d 

the r~W dat~ onto L.pe, l,ut .lIso "J\"lvzed n S;on\
pic of the events (typje.-llly to "vents In tne 3 sPc

~1~~::av~ltll::I:t~:t,~~c;.l~e:<,,, spills) ilnd <tispl;<y,'d 

An e~senli:l.l (e:'-ltllrt.~ of the sp(.'C'tronlctl~r 

is its ~oo<..1 re-solutlon. Yh~4 2 shows the j\J :..:0 

n\ i 5!"i in~ tl1il S S !:>Cp;1 r.l tion for the re:l. ctions 
,,-p - KO(A, ~O) \,~ ith KO _ ,,+n· bein~ dctectcrl 

by the spectromcler. The 5epilr~tion is very 
clea nat 3 G"V I ,. (rms witlth of ± i3 M,'V): ", 

6 GeV / c the p"<lks h" ve mer~eci (± 34 MeV), but 
t.he cross sections can still be ullilmbiguously 
dele rmined with" cOlllp"te r fit, The ~ood eHec
live mass resolution (t\·pitally .t 3 or oj MeV with 
little dependence on """r/1\,) for two-p" rticl~ 

syst~n,s: conling thruu~h the spcctroI'lll~l.erJ ("orn

bin"d with tnC! cilp"l>ility for nigh .tilthtics, rn"ke 
th" spectrometer Id<!., 1 lor studyinl1 linc structure 
in ".+n"', K+K-. 1"t+K-, ~\J\d pp rnLI~::) Spl~ctrll. A 
la rge C ... rp"lwv CO~tnte r 4 (1'01 showl\ in Fig. I) 
was rec(!ntl~· plilred behind Ih" KS ch;,,,,bere to 
aid in K+K - "nd pp studie s. 

The 8pcctrom"t~r first received b,,~rn in 
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May 1')71, dnd d .. ,t,'\ were colleded for five "x
pCril"l:lf'llts dllrl11J..! lhe pl'riod AlJgll~L t g7l to 

Apl'il j 9'12, 5"ve,·,,1 p"pers reporting result,. 
(mainly pl·{~llInlJlilryl (ronl the~t~ f~xl-ierirnents 

were presented to this conIeret'l.cc: 

1,2) Wicklund et ill.(No, 355 and 7301), "Com
parison of Particle-Anll[Mrticle F.lastic Scalter
ing {rom "\ to (, G"Y/c." Abollt 300,000 guod 
e vents we r ~ obta incd) 111,\ in} y in the (: rO::i s -OV~ r 

r,,~ion, with ",)In" dilt .. out to -t ~ 1. 5 Gey2. 
Fin:!l re sullo" t 5 GeY Ie" r" shown in Fig. 3 and 
hal'" been submitted to Pltys. Rev. Lett<'r,. 

3) Ayres ct al,(No. 73.'>l, "Structure in the 
TT +n - Ma S b Sp~ctrum. II Eventunll y luore th..1.l\ 

500, 000 ev""ts are l'xpeded. including results 
{rom both n+ itnU 1'7 - incident on deutcriun1tul
lowing a detailed study of p:...o interfere-nu...', 

4) A\"res et al.(No. 736), "Ml'son Resonance 
Stuuies with K+K" and I'P Spectra." The ,L,t" will 
give inforrn;l!JOn on 1T -p - OJ1, [ .. A2: intt:.rfcrenc("J 
etc., with l4.000 "vents at 0 GeVlc, as wC'll",s 
data ill -I ""d S G,·Y/l'. About 8, 000 pp evC'nlS 
wert' obtili,\<:u at 6 G"Y/c, 

5) Kn.,sl'l et "l.(No, -t~9), ",\ ""d NHcleon 
Re sona neec Produc lion in pp Collis ions" t (, GeV It'. " 
About 1,000 i\ l'vents were {ound in the data an
illy~cd sO ['iI' (- 1S% of tOI,,1) a ~ ""c!l ;, S .1 1.1 rge 
number of ~ events. 

0) Yov" noviteh d al. (No. 298), ",\0 Po!.·tr;
zation in Sen,i.-[nclu~ive Tf-p RCilCtiu!'l.$ [rorn j 

to 0 GeY Ie." Results "CC' b" sed on about ", 000 
eV'cnlS4 

7) Yovanovitch ct 1\1,(1"0. 299}, "The Reac
tions Tr -p - KO,\o and TJ -p _ KO~o LIt 3, 4. 5 and 

I> GeY I c." A bout 40,000 events w,·~" found in 
the r'·gi<.>n -t <: 0.7 Gey2; data on y'" produc lion 
a s ",I'll wIll be analyzed. 

8) Yovanovitch et al.(No. 300), "The Baryon 
Exchange Process ".p _ ,\oKo at 3,4, 5 and 
6 GeV/c. I' Ahout 4,000 i\K cvct\t$ were used to 
measure both d.-jdu and Ihe ,\ poli\Cization. 

The facility ha 5 a buey future ahead with 
seven proposed expe riments waiting to be run, 
FOTtunalely, experiments lan be run in a fast, 
eHicient mallner since the system is wdl under
~tood ano deb"ggcc'., and tnese experiments 
present less than a yea I' of running. 

Refe Tence 5 

+lnvited tAlk given at the PI\rallel Session on 
Detectors and Instrumentation. XYIInterllational 
Con!eTence on High Etlergy Physic". Chicago, 
Sept. 1')72. 

"Work p"rformed under the auspices of th" U. S. 
Alomic Energy Commission. 

I.� 1. AmDats, D. S. Ayres, R. Diebold, A. F. 
Greene, S. L, KrallleT, A. Lesnik, D. R, 
Rugt, C. E, W. W"rd, A, B. Wicklund and 
D. D. Yovdnovitch. 

2,� D. D, Briggs, D. S. Ayres and E. Walschon, 
Nud, Instl". Method~~, 377 (1')71). 

3.� C. E, W, W'lrd, ANL/HEP 72.06, "An On
line Suftw;, re p~ cka ge for the Argonne EMI1.
6050 Computer s," (M.1 rch 1972). 

4.� H. Hint ... r [", rge r et "l.. Rev. Sc i. Instr. ii. 
413 (1970). 

-449 




