SCIENTIFIC REPORT FOR THE THIRD QUARTER (December 1, 2002 to February 28, 2003. According to the project works distribution for the first year).

1. CPP – method

The compatibility of the goniometer setup with a pair spectrometer’s vacuum chamber has been studied. At fig. 1 the schemathic view of the goniometer insertion is presented.

One of the problems encountered in CPP method usage is the orientation of the analyzer crystal relative the photon beam. 

A method based on orientational dependence of a pair production cross-section at the crystal is proposed. As the calculations show the most effective for this method is the use of a hard part of bremstrahlung radiation, where the coherent effects as well as the analyzing power is relatively higher. At the fig. 2 the calculated dependence of e+e- pair yield from the angle of primary photon regarding the plane (001) at E( = 4,0 GeV is shown. As it is seen from this figure the coherent effects reach up to 50% in their maximum. Calculations on finding the optimal crystal orientation are being continued in order to find out the maximal analyzing power (figure of merit).
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Figure . 1

1-Target, 2 – Outside frame, 3 – Inside frame, 4 – Flange, 5 ,6,9 – Engine, 7 , 14  - Worm pair ,

8,13 – Reductor ,10,11 – Selsyn detector ,15 – Vacuum chamber ,16 – Drum ,17 – Bar.
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2. IPP method

At the basis of the “ring” method a simple polarimeter design is developed and proposed. It may be realized in the experimental conditions of Yerevan synchrotron. The scheme of the experimental setup is presented at fig. 1. The polarimeter consists of a thin amorphous converter installed just after second sweeping magnet at  ((-2) beam line and “ring” detector at 25 m upstream. The (e+e-) pairs travelling through vacuum pipe are registered at its exit by a pair of telescopes, consisting of plastic scintillators and CsJ(Tl)-counters. These counters provide the registration of (e+e-) pairs in up-down (left-right) symmetric configuration around ( beam axe just inside of angular “ring”, covering (( = (2-3)m/E( and (( = ((((.  Photon beam collimation is set to (1-2)x10-4 rad. The Monte-Carlo calculations are performed for the case of the CBR peak energy of 1GeV. As calculations show at N( = 109 (/sec and target thickness 10-4 X0 the expected number of registered (e+e-) pairs is 

Ne+e- = 2/sec at the 35% of analyzing power, which requires approximately 30 hours to obtain the absolute accuracy app.1 % at the average polarization of 40 %..

It is planned to carry out also the calculations of the polarimeter at the basis of pair spectrometer, equiped with the possibility to register (e+e-) symmetric pairs. 
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3.Revision and maintenance  of pair spectrometer's  equipment and  software.
Together with efforts  to  select the most relevant and accessible method of  direct photon polarimetry the work is going on to maintain and revise the  equipment and software of existing 30-thy channel pair spectrometer PS-30.  Goal is to use the setup of  PS-30  for CB  spectra monitoring and measurements  in parallel with its  polarimetry. We foresee the minor  changes in   PS-30 geometry and equipment to use it with  IPP and CPP methods of polarimetry.

 PS-30 presents configuration of 6+5 telescopes of plastic scintillators in electron and positron arms providing spectrum measurement  in 6x5=30   non-overlapping  energy points by one setting of analyzing magnetic field . CB spectra is measured almost continuously and the peak position is controlled and corrected  automatically  by crystal's angle  tuning in the case of the visible shift  exceeding  3%.

The basic equipment of PS-30 is installed in ((-2) line at 30 m downstream from the diamond crystal  target. Beam-line contains 2 collimators and sweeping  magnets.(see layout in Fig.1) The  electronics in Camac standard is located upstairs in control room and shared in 4 crates which are connected to PC through Camac controller and interface card. Fiber optic lines are used for communications  with remote apparatus located at  high disturbance zones of accelerator(magnet setting room,  remote crates et al). The block-scheme for electronics is shown in Fig.2.The works on restoring the program package for PS-30 are begun. Software for debugging of apparatus has been checked . 

 Software for debugging of apparatus  contains the following programs:

 -  Goniometer managing  tools: ROTGON, SETAN. Provide orientation of crystal using "zero"angles,electron energy and expected peak energy.   Crystal zero angles searching tool GZFIND exploits  explicitly an orientation dependence of  low energy  (-s' yield due to channeling process.  

 - Telescopes timing adjustment tools: DELCON, ALL. 

    DELCONE in particular defines  the  precise delays for each channel (true  and random)  using   measured TOF data and solving  the system of 30-thy linear equations (see Fig.3).  

   Telescopes' geometry verification tool: BFDEL.
 - Analyzing magnetic field managing  program: MAGNET.  Fiber optic line 150 m long and 14-digit DAC at the end allow to set magnetic field with precision and stability within 10-3. 

The preparative works with proportional chambers are begun. The chambers together with readout electronics were checked using radioactive source. In fig.4  curves of efficiency versus high voltage for various gases mixtures are presented. It can be seen that it is possible to reach efficiency of 95% using various gas mixtures at plateau approximately 200 – 300 V long. 
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Figure 2 : Blockdiagram of PS-30 electronics. DS, discriminator shaper; D, delay; SC
strobe coincidence; SH, shaper; CC, coincidence; DI, distributor; 1,63, multiplezer;
TDC. time-to-diaital converter.
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Fig3. Coincidence setting between
two arms of PS-30.(2) the whole
time spectrum for the selected
channel, (b,c) the spectra with
signature of "Real"and "Accidental”
coincidences. As it it seen there is
the shift by 2 bunches(18nsec) in
between
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