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Methods of calibration of coordinate detectors for high energy (gammas and electrons are developed. The calibration system consists of 2 thin scintillators, 4 photomultipliers, electronic modules, PC and software. Results obtained with a source of beta-particles (90Sr) are presented. The following experiment is proposed for calibrations of drift chambers in frame of the scientific program “ELISe” [1] (Electron – Ion Storage ring) using the GAMMA station at the Kurchatov synchrotron “Siberia-2” [2], which gives a possibility to study photonuclear reactions with the energies up to 2.5 GeV and realize applied physics tasks.

Each drift chamber straw tube  has a thickness of 126 microns including base polyamide KAPTON on Al (0.2 m) cowered by “C”-layer (5 m). Straw length = 60 cm; Inner diameter =  
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   mm. Gas mixture is Ar/CO2 (80/20), HV = 1850 V. 
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Experimental set-up is shown in fig.1,2.
Fig.1
Experimental set-up.

1, 2 – scintillators (polystyrene),
 dimensions : 17 х 14 x 0.3(1.5)mm;
3,4  – photomultipliers (PMT-85);

5– drift chamber;

CC – coincidence circuit.
Fig.2
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Source – (90Sr);  pmt – 
photomultiplier; sci – scintillator; 

ampl – amplifier; discr – 

discriminator; d.l.- delay line; 
c.c. – coincidence circuit;
 l.t. – level translator;
 QDC – charge-digital converter;

 crate. – CAMAC crate; Ccpc5 – 
controller.

To process information coming from the QDC unit two programs were developed which use the resources of program packages MathCad and Excel:
- ImportCCPC

- InputVariablesCCPC.

The first program shows the beta spectrum of electrons which passed the scintillator. The second one is used to comment experimental conditions.
User interface of the ImportCCPC and  InputVariablesCCPC programs is shown in fig.3.
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Fig. 3
Selection of the
channel and 

presentation of

the results.
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Fig.4.

Protocol of

the experimental

conditions.

Experimental spectrum of beta-particles of 90Sr  for 0.3mm and 1.5mm scintillator thicknesses is shown in fig.5.
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Fig.5. 
Energy loss spectrum of

electrons in scintillators
of 17 mm length ( 0.3 and 
1.5 mm thickness).


As shown in fig.1, scintillator plates were situated in parallel to the beam axis. Therefore, the energy loss distributions are similar for both thickness (0.3 and 1.5 mm) of the plates. The slight difference is seen, nevertheless, which is caused by the electron scattering (escape) from the scintillators. The distributions presented in fig.5 were normalized on  the total number of events.

The result of measurements shows that the coordinate calibration of the drift chambers will be possible with accuracy of 0.3mm, at least, using the gamma beam of the storage ring “Siberia-2” at RRC “Kurchatov Institute”.
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