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The current project is directed to an experimental investigation of the QCD spin-f'lavor

structure of nucleon at three different facilities, IKP (Mainz, Gerntany), IHEP (Protvino, Russia)

and CTU (Prague, CzechRepublic). Both experiments require the use of polarized targets, which

determines the key role of JINR physicists, who are developing two fiozen spin polarized

targets.

The GDH part of the project is fulfilled at the Institute of Nuclear Physics (lKP) in

Mainz. The program includes double-polarization experiments at beams of tagged polarized

photons of Mainz Microtron within the framework of the ,A.2 collaboration in the whole energy

region from 0.2 GeV up to maximum energy of 1.5 GeV (MAMI C). In these experiments the

new fiozen spin polarized target is used. The most important part of the target facility the
3He/aHe dilution cryostat has been designed and constructed by the JNR group (leader Yu.A.

Usov). Horizontal geornetry of the cryostat and the use of thin intemal superconducting coils for

supporting the frozen polarization (longitudinal and transverse) allows placement of the target

inside the 4n Crystal Ball detector. Excellent working parameters of the cryostat (base

temperature 30 mK, proton polarization over 9002, deuteron polarization up to 8002, polarization

relaxation time 1000 hours) ensure very eff'ective data taking. New two-element target insert

based on a new principle which was developed by the JNR group makes the operation of the

target easy and convenient. In addition, on a request of A.2 collaboration JINR scientists have

developed a very promising "active" polarized target using solid-state scintillated t'ilms as a

working substance of the target and firstly in the world have measuredthe spinpolarizabilities of
the proton.

Helicity dependence of the total photoabsorption and meson photoproduction processes

on proton and neutron are the main goals of the GDH part of the project. The key role in the

theoretical support is provided by JINR physicists S.B. Gerasimov and S.S. Kamalov who are

the members of the 42 collaboration. The well-known Gerasimov-Drell-Hearn (GDH) sum rule

predicts a dependence of the spin asymmetry of the total photoabsorption cross section on the

fundamental characteristics of the nucleon. S.S. Kamalov together with Mainz theorists

developed a package of programs for the multipole analysis of meson photoproduction processes

(MAID). S.B. Gerasimov used the MAID fit to receive experimentally checkable relationships

including multipion photoproduction cross section on neutrons which measurements are an

important part of A.2 collaboration.

The experiments carried out at the accelerator Van de GraafTof the Czech Technical University

with a 14-MeV polarized neutron beam and a polarized deuteron target permit to see the etfect of
three-nucleon forces (3NF) in the two-spin asymmetry in the total cross section of scattering

neutrons on deuterons Aor and Aol (transversal and longitudinal asymmetries). Improvement of
the experiment condition will be reached with the increase of the deuteron polarization up to

approximately 80 % with the use of Trityl radical and the increase of the deuteron polarization
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