'y 1 JeKrH|
s") _(er( 2660041 Progeint YPr-1381(11)-92

BPBUULP HPQRYUSP PLUSPSARS
EPEBAHCKMM ®OUSUYECKUM UHCTUTYT
YEREVAN PHYSICS INSTITUTE

Ts. A. Amatuni, E. A Mamidjonyen and Kh. . Sangssyen

Monte-Carlo Simulation of Hadronic Showers

Part I: Comparison with Expsriment

UHHHatomuudopy:
Epotam 1992

woL 27822



Lwpbwahy bEh-1381(11)-92

6. L RQUUSAKRUL, k. U UIMRULARLIL, k. bv. URuMISUL

2UAMMUU3hu 2BNETLLEPY MRUMINKUR UNLSE=-LUNLA BAURLUUNY

Yuy 1. MARS10  TMUGNH ZUSMUNULEND ZUUBUUSThR SNhul
GhsueNN2LMh UM3AhLRLLIED 26S

MARS10 rpugpnyd (1] puwnuwpyyuwdr btu Aunpniwghu
Ainbnbbp EL juwewpduy U AwdbdweniBynitubp  pupdp
tubpqhwyh wpwqugnigswsht  wuppip qhwwhnpdbph
wppymbFbbiph fbn: Shadby bk ghuwpnpdbph bu punupllut
wpngm bf bph Quy fwf wblmd bep: MARS10-v  wpwq e Ancuugh
Jhgng § funppnbwght Antnbbph Jheht puniPwaenhsutiph Pyughl
Abnwgnel wh Rwlup:

brEUBULD $H2PULSE huuShSNhS

LMBYUL 1992

Hewrpasinmd Saywo-HCCAKSIRATERMCUNE ANCTETYT wudopuaunn
@ 8 TCERNKO-ISCHONMUECKNX Rrcacaonannl a0 avoerHel wayxe

¢ vexuase ((REMNeromm@opn) (992 r.




1. intrody cLicn

eforiAin urr e ::fr:';s.titt:t:t"r.-(.* and chscusseu U
Soan b uahon o Gahor auithors with B
’ . EAS [y

. Theee gre both o

vy - P
l“.(':.‘.& e

’
D R
x : . .

s
.
al.lng

et A .-;::*:wm ywhich o o
§oa it [ yaps ..
R AR R l:fﬂ'!ﬂ Y M !
: AR

N M B

LS sre GY AN ooy oL & Roatooe

il “he incident energl.

Tie purpisg Gl ne presem work was moestiv oo Jain
1 ihe MARSIQ code in practice W2 her Vi

iric experimenis on the eccelerators and

Q
o
-3
0
[Xs)
z
o]
({33
3_
=

 POOR QUALITY

_ORIGINAL



2. The Prototype of CHARM Calorimeter [6,7]

The layout of the calorimeter is given in fig. 1 (see ref.-s [6,7]
for details). We have calculated pion induced longitudinal shower
profiles in a Marble/Al/scintillator sandwich with a geometry
corresponding to that presented in fig. 1. The experimental[7] and
the calculated shower profiles for 1, 2, 3, S and 6GeV pion induced

showers are given in fig. 2. As it is seen from the figures the
agreement is quite good.

3. The CDHS Cslorimeter Prototupe [8)

Thic is an lron/Scintillator total absorption calorimeter. Figure
T chows the details of it’s structure (see ref.[8] ). We have
ceiculsted the development of hadronic showers initiated by 10GeV
niens for 10, 20 and 30MeV energy cutoffs. The comparison between
vne  experimental{8] and celculated shower profiles is shown in fig. 4.
{ £an be seen, that the shower attenuation slope depends on this
~tett value. For.20MeV cutoff the agreement with the experimental
ety ¢ satisfactoru.

t’s worthwhile to mention that the value of the energy cutoff is
w0 e agjusted empirically. There is no simple and direct connection
bevween this Monte-Carlo cutoff and the actual cutoff imposed by
Jw wetcction system.
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3. The Prototype of an Iron/Scintillator Sampling Total
Absorption Detector for Neutrino Experiments at FNAL [13, 14]

The schematic view of the scaled-down calorimeter is shown
in fig. 7. The experimental datal[13,14] was obtained with a
momentum end sign selecied secondary beam, which at energies
above 100GeV was primarily composed of hadrons{mostiy protons
and pions for positive sign selection and mostly pions for negative
sign selection) with a small muon contamination.

In our Monte-Curio calculation we used protons and positive pions
with equal weight to simulaste the case with positive hadrons and a
pure beam of negative pions to simulate the negative hadrons.
Proton and pion cascades do not differ drastically at high energies and
the kaon contamination of the beam is supposed to be negligible, so
this assumption is valid.

The fractional energy depositions along the calorimeter depth
for 100, 200 and 250GeV negative hadrons are given in fig. 8, and that
for 150 and 200GeV positive hadrons in fig. 9. The agreement with
the experimental data[13,14} is satisfactory.

6. Iron and l.ead Sendwiched with X-Ray Films [15]

The X-rey film chambers were exposed in the 300GeVv proton
beam at CERNMN{13] The schematic view of the chamber )& snown in
fig. 10{see ref. {15} for details).

Our celcuwlatlions of the longitudinal development o7 3006Gev
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7. CONCLUSION AND ACKNOWLEDGEMENTS

The comparison of the experirhental date and’ the results

obtained using MARS10 code shows good egreement. MARS10 is a fast
and relieble instrument for numerical studies. of the average

characiericlics of hadronic shawers.
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FIGURE CAPTIONS

[1] Layout of the CHARM prototype celorimeter. Each of  the 19

modules consists
plastic scintifiator.
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solid lines are experiment; e — MARS10, cutoff - 1Gev for iron,
0.9GeV for lead, N = 10000. S

[12) Longitudinel energy deposition in the iron absorber (in
arbitrary units) at various radii. @) 0<r<0.Scm, b) 1cm<r<3cm, c)
10cm<r<15cm; o - experiment, ¢ - t1ARS10.

{13] The same @&s in figure 12 for the 1ead absorber.
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