SCIENTIFIC REPORT FOR THE SECOND QUARTER ( September 1 to November 30 , 2002. According to the project works distribution for the first year)

1. IPP method. 
In the paper[1] the simple “ring” approach of  e+e- pair kinematics selection criteria has been proposed allowing to obtain an average analyzing power of  30-40%. 

   For the simplest realization of this approach an experimental scheme is presented in Fig.1 employing possibility to measure angles and energies of  e+e-  pairs  in the range of   (+- (1mrad and E((1GeV. Polarimeter involves a thin amorphous target , two pairs of NaJ(Tl) or PbWO4 crystals, placed  downstream at the  30-40m and providing the registration of e+e- pairs  in up-down(left-right) symmetric configuration  just inside of the mentioned  angular “ring” and measurement of  their energies. Monte-Carlo simulations  are fulfilled for the CBR peak energy  of  500MeV. Photon beam collimation is set to10-4  . Results obtained show this simple  polarimetry scheme  has a  35% of analyzing power at the acceptable rate.
Reference.

[1] .R.Avakian et al. The search of large cross section asymmetries in the pair production process by polarized photons ( hep-ex/9908048 v2 31 Aug 1999)
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Figures:

Fig. 1. The profiles of the detected events of electrons and positrons at the distance of

575cm from target.
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3.CBRSA method

-  Study of the Atomic Form-Factor choice dependency  for CBRSA

method is completed. Last results for the CB peak energies corresponding

to x=0.4-0.6 have confirmed a weak sensitivity of polarization calculation

to the choice of various AFF's (Exponential,Moliere, H-F,D-T and C-W) with

use of '98 experimnetal spectra. This is seen in Fig.1 where

two groups of data are clearly separated: Exp.+ Moliere and H-F type of

FF's (H-F + D-T + C-W). Taking into account that use of H-F type of FF is

confirmed experimentally as a preferable option for Coherent

Bremsstrahlung  on light  nuclei, an expected systematics coming from

this choice would be rather weak(=< 0.01( 0,15) in the polarization value.

- Difference between "smaller " and "higher" CB peak's position associated also

with smaller or higher smearing of peak shape coming from

different angular setting more or less comparable with radiating beam angular divergence. AFF's are mostly different for the smallest contributing

crystal nodes,so the smearing changes these weights,more at the lower energies.

 - These investigations have also confirmed a stability of the calculation

method  which uses the  subtraction of amorphous part of CB spectrum on

the base of the known ratio  between the integrated spactral intensity

of the true Conerent Bremsstrahlung  in assumption that these

measures  are not changed by the shape's distorting  effects.
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Monte Carlo calculations for the triplet photoproduction (( ( e- ( er + e+- e-) for photons peak energy of CBR E(peak = 1 GeV spectrum have been carried out. In the calculation scheme the recoil electrons were registered at the angular range (27( ( (r (43( and ((r = (22.5(), and the (e+, e-)-pair by the magnet spectrometer with coordinate detectors placed at the 3m distance from the edge of the magnet. At the fig. 1 profiles of the electrons and positrons traced through magnetic spectrometer at the distance 575cm from target are presented.  



As calculations showed, it is necessary to use detectors with 4-5 mm granularity and 10(26cm2 dimensions for (e+, e-)-pair’s fragments registration to provide the resolution by photons energies (E((E( = 1(. This will allow to detect almost symmetric (e+, e-)-pairs (x = 0.5  (0.16).



Because the used pair-spectrometer PS-30 [1] has the (E((E( ( 2( resolution, it is necessary to be modified by supplementing it with the proportional chambers (MPC) .
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Figures:


Fig. 1. The profiles of the detected events of electrons and positrons at the distance of 575cm from target.
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