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Int.ro d uct.ion

tram flgll ct ic resolu t ions for the various scint illat or pIa t (" calori meter COilfigll

rat.ions. The goal of this study was to determine the opt imum cornbiuat ion

o! L"iill <'11](1 Iron based calorimet er. whicb retains compensation and Iinearitv.

'lhc (,ollllgur2t1 ions considered are LeacljScint.illat or and l~jScint illator and

f hl,jr comhinat ions. lllti!Hntely. we hope to f("fd these c01Jfigurcllio/ls ill t If('

lli\l1gillg file bf'.'lJl1 test at Fermilab ill this spring.

Analysis

TIJi" sl udv \\'ClS carried out for mainly 10 GeV incident pions awl electrons (c,d·

culai ions ill higlwr energies for a limited number of geometries (In' ill progl'f'SS

and \"ill he tIIP subject of Cl later 1l01e). The lateral dimensions of the' P/'Ol1l('ll'~'

chosen for this st udy were 200"'200 (111
2. Earlier calculations 1I"\'e shown Ihat

l his results JJJ essentially lOO!,;;, lnl era] containment of hadronic showers. Fur

eil<;(' ill comparison with the earlier work. we have chosen to simulate absorber

]11<11 (' f liickncsses of 0.56 em (lnrI].O em for Lead and 1.;!j em [or Iron wit h

sciut illaror plates of .2:') em. GIlly statistical errors arc indicated ill t.lic follow

ing, 1'('5\111 s. A detailed 51 udy of syst cmat ics in t h« CALOn simulnt iOll is ill

fJ['()gj('~s. Presellt Ij' we estiJ1l<ttf' 11lC' }mgest systematic unknowus at +.'j(,.{ fro If I

t h.: rollisiou model i:lw.I ±.J'X Irorn t he satural.ion propcrt ios of the scilltill<llol".

Tid Iie J gi \'('S III(' S1\llll! 1<l1',\' n'slill S of l.'1c·ctromaglll'l it' rl'solll (iolls for III<'

Ipild l'lJltfig1l1'al ions, Two diH'l'l"('lJi ("oltfigllt'tltiolls a rr- :-;llIdil'd wit h !'('ad/Scilll ill'd.I)]
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ratios of approximat.elv 2 anclI. In the coarse sampling configurat ion tlu- EI\I

resolu t ion is degraded by a factor slight Iy more tha 11 the rat io of the sq 11<11'<'

root of t [If' C1 1>50 rbc I' 1IIicknesses, The resolu lion ,"OI'S('I1S by ))% for til(' psc-udo

rnpidily of 1.}) ill finer sampling calorimeters. This dfeel is 10<;;', ill coarse

sam pling COil figura lions.

Tal.l« II gives the Hadronic resolut ions for three diITerellt Lead configura

t ions, witl: Leacl/Sciut illator ratio .:;6/.25 and 1.00/.25 and Ior a combined

SystC'111 conrprisi ug ell! [1\[ calorimeter with fine sampling and tbl' IlCHIWIJic

Sl'C! ion wit 11 COil 1'5e sampling. For the Intt er geometry the sign (II Jrom (Itl'

liadronic section is weighted by the ratio of the absorber thicknesses. III this

C<lSP the simple weighting by (cIE/dX)6:\ sampling is very ('[[edin:, and t lie

J'f'solu!ion is clegradcd by only a few % compared to a fine sampling syst om.

'lhis just ifies n calibrat.iou scheme by mips. As is observed in t he single geOlll('

tries. t he resolution worsens by approximat.cly the square foot of the- ~ilJlIplillp,

1hivkness CIt a pseudo l'npic1ity of 1..),

Table III and Figure 1 give the summary results [or the Lcacl-l ro» CU!l

Iigurat ious. The resolution and e/h of the combined system WaS ndcul'd\.'tl

as t he function of the location in drpth of t he Lead-iron bouudarv. Figure

:2 giH'S the Irac t ional energy ill the hall/scintillator module as a Iunc t ion of

Lf'i'ld/Scintillnlor thickness [or these configurations. It. can be seC'1l tll;lI the'

Iract ional energy in the Iron section is significant upto a Lead calorimete-r

thickness of .J ,\.

Three relative weighting schemes were used to match the iron to til(' LC<ld

response:

1. l),\" the calculated (dE/dX) 1'01' the unit cell in the Lend find 11'011 st arks,

2. by t h« I'n1 io of tlw ECS simulated e/mip value for "01 II sl,(,rio!ls.

:3. 1),\' IlSillg nil i'lrbitiiry weight fiict or which forces F/b= J.

TIll' 111 i 1c1 sdll'llH' g<l\'(' t Iii' miuimuu: bi1<!rollic J'('so[lll i011 ill1101lg 11)(' 1111'('('.
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Tl«. resu Its show that t his weight ing fadoris independent of I hl' con flgu!'<l tiou.

The corre-ction ill the weighting factor relat ire to tile simpic (dEl d:\) scheme

is only J,)cX-. Bv this weighting scheme the configuration wit.h ·L\ L(>f1d and ·L\

Iron has a haclronir resolution very close to a pure Lf>ac1/Scint illal or system.

TJIE' corresponding resolution for a system comprising of L\ Lead calorime-ter

(L(~C\d Er..I section only) backed by the Fe-ISdn section is about 2:YX, worse.

The linearity of one of the configurations (L\ Lead and -L\ Iron) is being

inves: igf!le<! with the optimum weighting scheme. So far 10 and :30 (;eV pions

1J[~\'(' been simulntecl. Table IV give t he preliminary results of this simulat ion,

The jil1Pilri1.,· or response is good within 1% which is close to tile stat.ist ica]

error in t hcs« calculations. We are planning to simulate 70 GeV pions whicl:

\yin S1.I'i1ill 0111' computing H'SO\UCE'5.

Conclusions

C.\LOH simulation results for 10 GcY incident pious show that a 11HIO'O-

f'tupi, calorimeter geometry of -L\ of Lead in a compcnsat iug configura! JOIl

Iollowc.] b.,' .1,\ of Iron wit h 1110<.1('1'01(' sampling is essent ially as compensat.iug

as n purclv Lf'<lll compensal.ing calorimeter. Within the errors of (his caku

IiI t ion t lw rel: 1 ive wei ght of Iron to Lead response used to obtain this resu] t

is ill d(']1(')] clout of the fract ion of dept h (anJ energy dr-position ) of thc J1'011

syskm. Therefore it is hoped that this weight will also be iuclepenclent or (Jl('

iucidr-nt elwrgy. Dat a from the first of the highr-r en01'gy points indicate t 11;11

the above clcduct ion is indeed coned.

Work supported in part by the U.S. Department of Energy, Division
of High Energy Physics, Contract W-31-109-ENG-38.
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Table I

E~1 RESOLUTION FOR LEAD CONFIGURATIONS

Conligurat ion Energy Thick ') £1\1 Reso.

((~f'V) ,\ (<;(. )

E!\I(' .riG/ .'2.j C111 10.0 1 O. 5.31±O.70

£:\1(' .GGj.'2:j C111 10.0 le050 1.5 G.~)S±O.7S

El\l(, .!)(ij.2.j em :3U.O 1 O. :3...l:2±O.-!G

[?lIe j .0;'2::> em 10.0 1 0. j A:2±O.7:3

E1\Je ] .0j.23 Clll 10.0 leosO 1.·5 1l.21±O.75
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Table II

HADRONIC RESOLUTION AND e/h RATIO

FOR LEAD CONFIGURATIONS (10 GeV 11"-)

Con f gu ra tiou Thick. 11 e/h Iiat.io II ad.Reso.

,\ (%)

E1\ll' ..)()j.'2) e111 1 O. O.99±.Ol ~J.j±O.jU

H:'\C .5Gj.2.) em i

E\Ie' J .OJ. '2..) e111 1 0. O.9·j±.Ul 12.1±O.i5

11.\(' 1.0j.2.) em I

EI\lC .5ej.2:j cm l n ) 1 n. O.9S±.Ol 11..J±O.i.)

JLV' I.oj.r) ('111 I

L\l C .!)()j.25 cm(u) lcose 1.5 O.~.j±.Ol 1~L8±O.j;)

Il,\C J .OJ.2:,} ("111 icos()

(1) Signal from HAC' section is \\'eigJdec11JY a factor l.Oj.:j(j



-6-

Table III

HADRONIC RESOLUTION AND e/h RATIO

FOR LEAD-IRON CONFIGURATIONS (10 GeV i'l"-)

Pb/SCIN= 0.56/0.25 em, Fe/SCIN= 1.75/0.25 em

Configured ion Simple (dE/dX)6X E~ll' Cali. elll =1.00

Sum "'eighting Correction wrt., Correct.ion wrt ,

(dE/dX) weightg (dE/d\) \Y('igli1,l.'.;

=0.71.') =0.~1(j

Pb sx e/h O.9~J±.O:2

Heso. ~1.7±.7:j

Ph Ci.\.Fe :2.\ e/h O.90±.O2 1.00±.O l.Ol±.U2 1.00

Rpso. 1] .2±.7::i 11.1±.7S 11.0±.iT I ()':I±. T.')

P\;1-\. Ff' -1-\ elll l.O3±.O2 O.9S±.02 l.OO±.O:2 1.00 ....."

Dc>so. ] 3.G±.T·5 11.2±.TS 10.6+ .7i I(J.'->±. 7'-}

PI) 2.\.Fe G.\ e/ll 1.2G±.O:2 U.9-J±.0:Z 1.UG±.0:2 J.OO

Reso, 23.3±.i;j l-Ll±.i.j 12.0±.i.) 12.0±.i:)

PI) 1.\.I-"P i)' e/h 1.6':J±.02 O.90±.O:l 1.U±.O:2 LOO

Rf'so. 27.3±.i.) LI..~±.SO 11.0±.i7 J1.Q±.7--)

r- S.\ e/h 1.19±.O2

Heso 1i ..5±.i:j
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Table IV

LINEARITY OF LEAD-IRON CONFIGURATIONS

Pb/Stin::::::O.56/0.25 em, Fe/Sein=1.75/.25 em

Pb/scin:::::: 4 ,X, Fe/Scin::: 4 ..\

Energv IICldron(ll ReI. SiguaJjGeV

((~cY ) ncso.(% ) E1E'(".1\Iftg. Hadrouic(l)

10.0U 10.50 ·1.00, 4.0:.n

:30.00 8.2:~ :n).')1 :3.\.):31

'.~l.OO

(I) Optimum ,,'pjgJdillg (ejh=l.OO)


