


fprototype w1th oell

The art101es /1 -3/ have already touohed the question or theh
oharaoteristlos on the modules s of hadron ‘oalorimeter HC-600
150%150 mn® and’ sampling—struoture,_f‘“

20 -mm’ steel and 5 mm 501nt111ator. Every: ‘calorimeter  module" S
 oconsisted of’ 40 layers (stee1+s01nt111ator) with the total length
" of 100 om,  which oorresponded to - the nuolear interaction length S
of about 4.7. . The wave length shifter (WLS) oarried out the. lightff A

sizes

';oolleotlon into’ the. photomultlplier (PM)

‘The faotors that derlned “HC-600 energy resolution were’ analysed S

; ‘kin /4/ In this paper the inrluenoe of attenuation length (AWLS)

o of, WLS on ' energy resolution or the short absorption hadron'~ih‘h
\ :

f;oalorimeter has. been studied i

w_Where

S ‘The oontributlon of" longitudinal rluotuations (UWLS/E) or thex', s
~ hadron shower . development w1th energy.’of . E(GeV) into the energy SR (N

,‘~:resolution of the total absorptlon oalorlmeter ‘wWas determlned
‘1,w1th /4/.; : B . IR , :

/E—1 exp( kt /AWLS)'ng‘:i" tf:if;?fnfi‘ ‘:s .j({j;;itﬁ

k<1 0. Moreover.‘kth

hadron

::longitudlnal d1reotion at the short absorption oalor1meter led to

taddltlonal fluotuations of" the energy reglstration.«.v . SR,

< The results of. dependenoe researoh (1) are shownvln Fig 1 (the."'
‘:‘p01nts experimental results with T —meson beam | at
"GeY. ‘the ourves ,1+3
curves. for T -mesons w1th energy or 10+4O GeV /5/. were used tor

-oaloulations. The value k~0.5 ' (ourve 1) has been obtained Ior thezﬁ""
'~7tota1 o

Monte—Carlo oaloulations)

absorptlon ‘ oalorimeter. ‘The;' contribution .ot *the

“longltudlnal fluotuations into the - .energy resolution or the short‘

labsorptlon (4. 7t ). oalorlmeter 1s oharaoterized ‘with ourye 2,
“which " has

‘;_p0551b111ty “to:

a m1n1mum about AWLS 2 5+3, O ‘m.
compensate the energy

It proves ‘the-

I e “"\‘, ST

; 12“

A

'shower rlowing in }thew;“l"

energy ot 40“J'
The showerﬁ

leakage “from - the
calorimeter(when the” oonver51on p01nt of the hadron to ‘the- shower'
‘approaches PM and: the readout s1gna1 inoreases. oorrespondingly)

So, when the. dependence of light collection coefficient (W) on
shifter length Z is chosen, the leakage of the hadron shower can

be compensated. Curve 3 shows the case when the hadron beam

collides  with calorimeter (4. 7t ) from the side of the
photomultiplier /6/. The experimental results (Fig.1) are
presented with curve 4 obtained with summing up the oaloulatlon
data (curve 2) and constant n = 10. This constant value is formed
with the sum of 'statistical contributions into the energy
resolution of the tested hadron: calorimeter /4. -

The necessary dependence W(Z) for the real shifter was
obtained‘uSing neutral filters of variable density according to
the calorimeter module. length. The filters were placed between
the scintillators and - WIS.  The filter optlcal density was
calculated for every oonorete shifter in aoccordance with
determined dependence W(Z) Pilters were. made of mylar film
(1015 pm thick) using IBM PC and a plotter. The  dependence.. (2)<
is shown with the continuous curve in Pig.2:

W(Z)=a .+ b¥exp(-Z/o). ' (@)
The contributions of the longitudinal shower leakage and
fluctuations of oonversion point coordinate are minimized with
this dependence. For our sampling-structure of the oalorimeter
a=27:0.4, b=44:1.8 and o©=13.4:0.4. The constant "a" corresponds
to Astsm at the maximum of cascade ourve (pointer :in Fig.2) and
the second member of dependence (2) describes the compensation of
longitudinal leakage for the calorimeter with the absorption
length. of 4.7to. The investigations have been'oarriedfout at
% -meson beam with energy of 40 GeV to observe the compensation
effeot of the signal amplitude with registration of the hadron.
shower leakage. The quantity of the longitudinal shower leakage
was evaluated from the amplitude of the signal and sointillation
counter placed behind- the calorimeter. The values .of the.
parameters in (2) have been obtained from the condition- to
achieve the minimum of energy reglstratlon dependence of hadron
shower (A) from conversion point (Z ) with oalorimeter length"

L—Zo v
Mzg)= Jo(T(25-2))W(2)dz, (3)

A B S R A PET T

P
CRUEY RN ERUTETYT

RICLARLBENNG

; Baviialy

’ ;\ 7 j&,"*’k}% E’{n‘

i VR



N
O

[
o

[EY
T S Y U S VNN TN S UK U W WO NS SO AN WO S A

o/E | %

(s

YT T T Iy T T T T vy v I Ty I T T v [y T ry iy Ty y T Ty vy v v e v

(0]
0.0 :

Fig.1. Dependence of calorimeter resolutlon ‘value O/E ‘on AWLS
p01nts - experlmental data of T -meson beam at energy of 40 Gev,
qurve 4 - experlmental data  fit. Calculated results  of

contribution value O, /E for calorimeters: 1 - total absorptlon,

2 — with thickness 4. 7t0, 3 ~ as a 2, but with turnlng tor 180°..

W ] rf’«c-” ‘.‘h :t's.

o 25 50 75 100
: Coordinate. - Z, sm. R

Fig.2. W(Z) dependence on: x ~ initial shifter, 0 - WIS with
corrective shifter, solid curve - function (2).
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Fig 3a,b. The dependeﬂceﬂ of sum energy depooltlon (a) and
energy resolution (b) on the value of longltudlnal energy 1eakage

using WIS with different W(Z): O - ’“WLs”? Tm/1/, « - WIS with
characteristic (2). ‘ .



where. C(Z)=dE/dz - cascade curve/S/ - density of energy dep051— o

. tion on +the 1length of the ocalorimeter with _a concrete
sampling-structure. ‘

The investigation on compensation effect of signal- amplltude
registrating hadron shower leakage has been ocarried out with
T -meson beam at energy of 40 GeV. The value of the longitudinal
shower leakage was evaluated with the signal amplltude of the
scintillation counter placed behind the calorimeter.

The dependences of full energy deposition in the calorlmeters
with interaction length of 4.7ty from the value of longltudlnalg
energy leakage are pointed in Flg 3 (WIS of Ayrq=12.7 m /1/ and
WLS with characteristic_ (2). The data have shown that the short
absorption calorimeter with optimizing WLS possesses compensation
of the longitudinal shower leakage. Also the calorimeter has the
better energy resolution (Fig.4). The usage of the discriminating
threshold for the signal amplitude of counter S, has led to a
double decreasing of statistics in the energy range under
consideration.  The improvement of hadron calorimeter energy
resolution (Fig.4) is-the result of selection of the showers with
the conversion point at the beginning of the calorimeter or with

_effective inoreasing of the total attenuation length.  The energy
resolution is about = 10% without shower leakage and is defined
with  .sampling-fluctuations, nuclear fluctuation and
photostatistios /4/.

The optimization method of  dependence W(Z) on WLS 1light
collection allows one to compensate the longitudinal energy
leakage and have the better energy resolution for the short
absorption calorimeters in the energy range to be studied. It is
very important for the TeV energy range while collider facilities

’v’»belng de31gned.
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