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report experimental results of very small-angle bremsstrahlung scattering only in comparison

with results of computer simulation by Monte-Carlo method.

It is continuous energy spectrum of bremsstrahlung gamma rays (described by Sniff

formula) that is the first characteristic property of the experiment. And it is air in the way of

gamma rays that is the second one. Continuous energy spectrum provides a use of some range

of reflector inclinations (but bounded above) that satisfy the conditions of the total reflection

for a corresponding part of gamma ray beam. As for air it absorbs gamma rays on their long

way to detectors lowering the ratio of searching effect to background.

Horizontal belt type bremsstrahlung beam was collimated for the experiment. So the

beam's horizontal acceptance was relatively wide (~ 34 mrad). A collimator with gap heights

of ]00, 50 and 20 u limited the beam in vertical that results in beam vertical divergences of

125, 62 and 25 urad, correspondingly. The gap height of 100 u used for positioning

procedure, and the ones of 50 and 20 )i used for measurements.

No separate peak of reflected gamma rays was observed at the experiment. However when

vertical profiles measured at the reflector inclinations of 0 and 40 urad are compared one can

see gamma ray intensity exceeding at the positions where reflected gamma rays could be in

the last case in accordance with made Monte-Carlo method simulation.
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The inclusive spectra of protons and a-particles emitted from proton induced reactions on
56Fe isotopes at Ep=29.9±0.1MeV in angular range 30-135° with the step 15° have been
measured on isochronous cyclotron U-150M of Institute of Nuclear Physics. Typically,
intensities between 40 and 180 nA have been utilized with a beam energy resolution of 0.3%.
The self-supporting isotopic enriched (95%) foil of 56Fe with thickness of 2.7 mg/cm2 in these
experiments has been used.

The two-detector telescope system (AE-E) registration of a-particles has been used. The
thicknesses of silicon detectors are AE-30 microns and E-2000 microns. Solid angle
subtended by a telescope of detectors was equal to Q=2.72*10"5 sr ±1%.

For registration and identification of protons in the whole energy range the same two-
detector telescope (AE-E) system has been used. It was consisted of silicon surface-barrier
ORTEC detector (100 micron) and a scintillation detector with a total absorption of Csl (Tl)
(25 mm). The solid angle subtended by a telescope of detectors is equal to Q=2.59*10~ sr.
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Basing on exciton model of pre-equilibrium decay have been calculated spectra of multi-
step direct (MSD) and compound (MSC) processes for (p,xp), (p,xa) reaction on 56Fe.

From comparison of experimental and calculated integral spectra it follows that main
contribution in experimental cross section is due to MSD reaction mechanism, ft is shown
also that evaporated part of cross-section is underestimated in framework of used version of
exciton model. It can be explained by the following fact that used master equation approach
gives only pre-equilibrium part of MSC process, so the emission from complex equilibrium
configuration of composite system are not considered.
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A shell-model description of collective states in nuclei remains a formidable task. In the

interacting boson model [l] boson degrees of freedom are introduced which are believed and,

at least in some cases, have been shown, to be related to collective shell-model fermion pairs.

The IBM, which can be analyzed in terms of an SU(6) group structure, has stimulated

considerable activity in the study of collective modes in nuclei from the point of view of

dynamical symmetries.

In the present work we investigate boson mappings relevant to the fermionic dynamical
symmetry model. The proton-neutron dynamical symmetry model situation of no broken pairs
and no scattering of pairs between normal and abnormal parity levels is considered, but we do
not restrict the analysis to dynamical symmetry limits only. We discuss several boson
mapping procedures which transcribe the model Hamiltonian into a boson one and compare
the results. In particular, we deal with the Dyson mapping, seniority mapping, and Belyaev-
Zelevinsky mapping. The finite Dyson mapping yields exact results. Its nonunitary nature,
however, makes a direct comparison with the standard phenomenological IBM difficult. The
other two mappings lead to Hermitian structures for which comparison becomes possible once
the associated infinite scries expansions have been truncated. The results of the various
mapping procedures are compared in different regions of the Z=50-82, N=82-126 shell. 190Os
is analyzed extensively and the concept of an effective SO(6) symmetry in the proton-neutron
symmetry model is examined.

It should be noted that the correspondence between the IBM and proton-neutron
dynamical symmetry model has also been studied a group theoretical point of view. Though it
is possible to extract some association on the operator level, this analysis differs in spirit from
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