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Abstract 
Derevehohikov A.A. et al. (Dn Possibility to Make a New Type of 
Calorimeter: Radiation Resistant and Past: IEEP Preprint 90-99. -
Protvino, 1990. - p. 5, fige. 4, vefe.:l/. 

We propose to иве ав an active element in sandwich calorimeters 
electron multipliers, which directly detect low energy shower 
particles. The approach offers fast and radiation resistant 
aaiorimetry. Test of the method is presented with the use of a 
rnioro'jhannel plate. 

Аннотация 
Деревщиков А.А. и др. О возможности создания калориметра нового 
титтз: Препринт ИФВЭ 90-99.- Протвино, 1990. - 5 с , d рис., 
ЗиСлисгр.: 4. 

Мы предлагаем использовать в качестве активного элемента в 
калориметрах типа сандвич электронные умножители, которые непосред¬ 
ственно регистрируют низкоенергетические частицы ливня. Данный 
подход позволяет в принципе реализовать быструю и радиациокно 
стойкую калориметрию. Представлены результаты проверки предложен¬ 
ного метода с использованием микроканальной пластины. 

институт физики высоких енергий, 1990 



1. Introduction 

In future experiments at high luminosity colliders the detec¬ 
tors must satisfy the following major requirements: 

- maximum radiation resistance; 
- high counting rate. 
The present day approach to calorimeters does not fully satisfy 

the above mentioned conditions. In this report we propose a new 
solution and present the first experimental results. 

The Idea of the method consists In the using of electron 
multipliers as an active element In sandwich calorimeters. The 
calorimeter works In the following manner. High energy particle 
passing through the convertor develops electron-photon gas, which 
hits the electron multipliers producing a signal proportional to 
the particle energy. The available Information about the secondary 
emission electrons Is very scarce and not systematized''1"'3''. On 
the other hand the data on energy distribution of the electron-
photon gas, as a rule, ia limited by the range of 100 KeV-1 MeV/4/. 
As a consequence the use of low energy component of the shower 
for calorlmetry Is not studied thoroughly. The present paper is 
the first step in this direction. 

2. Experimental setup 

There are a few types of electron multipliers (EM). But to test 
the idea the sensitive area of EM must cover at least the cross 
section of electromagnetic shower. At the moment we had mlcrochan-
nel plate (MCP) with 40 mm diameter. Two such MCP were placed In 
cascade and put Into a vessel evacuated down to 10~3 millitorr 

). The MCPs amplification was about 106. 
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Pig.1. Cii*ouit for оавоайч oharmel plates. A ie the anode, X is 
the cathode, С is the capaoitor, R is the resistor, MOP 

the mioroohannel plates. 
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Pig.2. 
Experimental setup. S3 is Bointil-
lation counter, t^(Xo) is tungsten 
thickness in radiation units, S M 
is the eleotron multiplier. 

then the signal was fed to ADO with 

The setup used, for the 
measurements is presented in 
tlg.Z. The electrons with 
energy 5 and 26 GeV were tag¬ 
ged by a threshold Cherenkov 
counter and three scintilla¬ 
tion counters. The energy 
spread was 1836 and 6% at 5 
and 26 GeV, respectively. 

The purpose of the test 
was to measure the shower 
profile with MCP as an 
active element. As a conver¬ 
ter tungsten was used after 
which were placed the MCPs. 
The pulse height from the 
MCPs was measured versus the 
absorber thickness. The MOPs 
output was connected to an 
amplifier with k = 30 (to 
guarantee the linearity in 
the whole energy range) and 

4- x to3 channels read by PC. 



3. Results 
The dependence of the mean values of the pulse amplitude on 
the absorber thickness is presented in fig.3. The example of the 
amplitude distribution in the shower maximum is shown in fig. 4. 
In 70Ж of the measured points at. 26 GeV electron energy the 
amplitude distribution Is well approximated by the Gaussian and 
the mean value coincides with the maximum. At the beginning and 
the end of the shower profile the amplitude distribution has 
no distinguished maximum and the mean value is used instead. At 
5 GeV electron energy the amplitude distribution had a form of a 
shoulder (due to the poor quality of the beam) and only mean 
values were used. For control the shower profiles were measured 
with a 5 mm thick scintillation counter with dimensions 50x50 mm2. 

The shower profiles as well as the amplitude distributions 
measured with MCPs are similar to those measured with the 
scintillation counter. This Indicates that the energy resolution 
of the calorimeter based on the detection of low energy particles 
will be close to the one for scintillation calorimeter. 

4. Conclusions 
1. We propose a new approach to the calorimeter technology. 

The "absorber-electron multiplier" structure provides with good 
granularity and fine longitudinal segmentation, high radiation 
tolerance and high counting rate, not sensitive to magnetic field. 
For example a microchannel plate has signal length of about 1 nsec, 
sensitive area up to 100x100 mm2 and thickness only 0.7 mm. Its 
counting rate is about 10" particles/cm /sec. Evidently other 
types of Ш (such as Ш with mesh or Venetian blind diodes) are 
attractive options because their main characteristics are 
very close to MOP, but the counting rate can be up to 
10s particles/cn^/sec. 

2. The measured electromagnetic shower longitudinal development 
with microchannel plates Indicates that the energy resolution will 
be close to the energy resolution of the scintillation calorimeter. 
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Fig.!. Shower longitudinal development for electron energy 5 and 
26 GeV, measured by МСРв. 
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Pig.4- MCPs pulse height distribution in shower maximum. 
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