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The samples for investigation were prepared by dissolving metallic plates in tsar's vodka.

Then the mixture was neutralized as an aqueous solution. In order to prepare the samples for

irradiation, these solutions of 2 ml volume were dropped into filter-paper. At following step

the samples are dried and put to the target-holder for irradiation. Distilled water was used as

the sample for oxygen. For sulfur we used the method of mixing of powdered sulphur with

liquid polyethylene. All samples are placed into the target-holder and irradiated in nuclear

reactor. Induced radioactivity of samples was measured by Ge (Li)-spectrometry.

Yields of I8F, 48V and 51Cr for our experimental conditions were equal to 0,4 imp/s.ml, 1,1

imp/s.mg and 21,9 imp/s.mg, respectively.

For sulfur the radioactivity was not detected. The dependence of yields on contents of

chemical elements is given in the table.
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1
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V
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0,497

0,994

1,989

3,978
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impulses,
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10,8

7,9
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9,1

Our experimental results have demonstrated that the proton activation analysis based on

the application of secondary nuclear reactions is useful tool to determine large contents of

some chemical elements.
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ABSOLUTE EFFICIENCY RESPONSE CURVES OF A HpGe
DETECTOR IN THE 60-1500 keV ENERGY RANGE FOR AN Am-Be

NEUTRON INDUCED PROMPT GAMMA-RAY ANALYSIS

Turhan S., Vural M., Cakir i.T., Demirel H., Demirba? A., Yucel H.
Ankara Nuclear Research and Training Center, Ankara, Turkey

A 20 Ci 241Arn-Be neutron source has been used in conjunction with a n-type HpGe for

prompt gamma-ray neutron activation analysis of some elements such as boron, carbon,

nitrogen, gadolinium, samarium, etc. The characteristic absolute efficiency response curves of

the detector for different sample geometries (point, ampoule and tube) in the presence of
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U2CO3 powder case and/or cadmium cap, which both have been used to shield detector

against neutrons, have been measured in the energy range of 60-1500 keV by using mono-

energetic and multi-gamma emitting radionuclide calibrated point and standard ampoule

sources. All absolute efficiency measurements were carried out at a source-to-detector

distance of 77,5 and 15 cm at which coincidence summing effects are negligible to reduce

neutron and gamma-ray background in vicinity of detector used for PGA purposes.
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The Cyclotron U-150-11 of Institute of Nuclear Physics was projected in middle of the last

century for nuclear-physical researches in a scientific research institute of electro physical

equipment in Leningrad. The Cyclotron can accelerate positive ions with beam energy of the

protons 18 MeV, deutrons 20 MeV, alpha particles 40 MeV. Intensity of a beam a little some

microampere.

The building of a Cyclotron represents an impressive three-floor construction in volume

of 2000 m3. The capital equipment, the high-frequency generator, sources of power supplies,

vacuum pumps and other technological units are placed on the first and socle floors of a

building. The second and third floors served for accommodation of scientific laboratories.

A building of a Cyclotron has three experimental halls, where it was possible to carry out

physical researches. They have divided from each other, and the main thing from the

accelerator, concrete walls with the purpose of reduction of the big radiating background at

the working accelerator, preventing realization of experiments. It provided also biological

protection of the on duty personnel.

The first some years of operation of the Cyclotron have revealed a line of lacks of this

machine. For example, for change of energy of a beam of a Cyclotron it took 2-3 weeks. Also,

for transition of acceleration of one particles to others it take same time. Time parameters of a

beam were unstable.

In 1968 reconstruction of the Cyclotron has been started that has allowed to bring in basic

changes to parameters U-150-11. The time took on change of an operating mode of a

Cyclotron was sharply reduced, and it was possible to reduce it till 10-20 hours, to improve

the energy and time resolution of a beam many times over, to reduce angular straggling of

particles in a beam. And, all this enormous amount of works was spent by forces of institute.
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