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DEVELOPMENT AND RESEARCH OF METHODS AND SYSTEMS FOR
INFRA-RED SYNCHROTRON DIAGNOSTICS OF HIGH-SPEED

PROCESSES IN BEAMS OF ELECTRONS AND PROTONS

Mal'tsev A.A.
Joint Institute for Nuclear Research, Dubna, Russia UZ06 03074

I would like to present the methods and systems of nondestructive diagnostics and study of
charged-particle (electron, electron-ion, and proton) beams based on the use of their magnetic-
bremsstrahlung (synchrotron) radiation in a wide spectral range, from the ultraviolet to the far
long-wave infrared region [1, 2].

I draw attention to the great diversity of problems, both in accelerator experiments (for
example, the study of the coherence of synchrotron radiation) and in other, sometimes quite
unrelated fields, such as metrology, high-temperature superconductivity, biology, medicine etc.,
which might be solved by means of infrared synchrotron accelerator diagnostics, covering the
interval of wavelengths 0.3 - 45 um, which is much larger than the spectral range that is widely
used at present (basically, the range 0.3 -1.1 um) in various experiments and investigations [3].
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OPTICAL LOSS ESTIMATION OF THE IRRADIATED FIBRES
BY MEASURING THEIR OWN LUMINESCENCE

Abdurakhmanov B.S., Gasanov E.M.
Institute of Nuclear Physics, Tashkent, Uzbekistan

The new practical applications of the optical fibres suppose their continuous operation
under the influence of various external factors. When the fibres are used as of shower detectors
[1], formed in collisions of charged particles in the vast relativistic energies, such factors, in the
first instance, are the following: y-radiation, neutron fluences, X-ray radiation and others. Upon
the influence of these fluences the physical properties of fibres, the main of which are
luminescent properties and optical losses, are changed. To take into account the effective signal
distortion, which is formed by mentioned changes of fibre properties the effective methods of
measuring optical losses is necessary.

In present work, the method to measure optical losses is suggested, by using fibre's own X-
ray luminescence as a probing light. The essence of the method consists of the following. In some
point (about 1,5-2 Cm) of long fibre X-ray radiation excites the luminescence. The part of
luminescence light transported by fibre spreads along fibre and is detected at the end of fibre. By
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scanning luminescence excitation area the dependence of the passed light intensity from the
length of fibre is measured. Obtained dependence allows calculation of the quantity of the optical
losses in investigated fibre.

The obtained measurement results were discussed. The existing methods for measuring of
optical losses [2, 3], are analyzed and the advantages and disadvantages of the offered method are
presented.
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X-RAY DOSIMETRIC PROPERTIES OF TlGaS2<Cr> SINGLE CRYSTALS

Mustafaeva S.N.
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Single crystals of the TlGaS2 compound belong to the class of wide-band-gap
semiconductors with a layered structure and a high sensitivity to x rays /I/.

The purpose of this work was to investigate how the chromium doping of TlGaS2 single
crystals affects their x-ray dosimetric characteristics.

Homogenous samples of TlGaS2 and TlGaS2<Cr> crystals at a chromium content of 0.5
mol % were synthesized directly from the initial components. Single crystals of the TlGaS2 and
TIGaS2<Cr> compounds were grown by the Bridgman method.

Samples of TlGaS2<Cr> single crystals were prepared in the form of plates in such a way
that the dc electric field applied to the sample would be directed parallel to the C-axis of the
single crystal and the x-rays would be incident along the C-axis. Ag paste was used as a contact
material.

As an x-ray source we used a URS-55a instrument with a BSV-2 (Cu) tube. The x-ray
intensity was controlled by varying the electric current in the tube at each specified value of the
accelerating voltage. The absolute values of the x-ray dose were measured on a DRGZ-02
dosimeter. All measurements were curried out at the temperature T = 300 K.

The x-ray conductivity coefficient (K<j), which characterizes the x-ray sensitivity of the
crystal under investigation, can be defined as the relative change in the conductivity due to x rays
per unit dose:
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