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Captopril scintigraphy [7] is performed for the differential diagnosis of hypertension and 
renal artery stenosis. Serial renal images are obtained following oral administration of 
angiotensin converting enzyme inhibitor and compared with baseline images. 

Cortical renal scintigraphy is used for the evaluation of renal cortical tissue. For this purpose 
99mTc-DMSA, which is taken up by proximal tubular cells, is prefered. Most common 
indications include acute renal infection, chronic renal injury secondary to infection, and 
congenital renal abnormalities, such as horse shoe kidney and ectopic kidneys. 

Radionuclide cystography is performed to image reflux of urine from bladder to ureters and 
renal pelvis. 99mTc-MAG3 or 99mTc-DTPA can be used for this method. 
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MONITORING OF PROCESSES WITH GAMMA-RAYS OF NEUTRON 
CAPTURE AND SHORT -LIVING RADIONUCLIDES 

Aripov G.A., Kurbanov B.I., Allamuratova G. 
Institute of Nuclear Physics, Tashkent, Uzbekistan 

Elemental content is a fundamental parameter of a substance, on which all its properties and 
character of physical, chemical, biological, technological and ecological processes depend. 
Therefore monitoring of elemental content (in the course of technological process - "on line"; in 
natural conditions - "in situ"; or in living organisms - "in vivo") becomes necessary for 
investigation of aforementioned processes. 

This problem can be successfully solved by using the methods of prompt gamma activation 
analysis (PGAA) and instrumental neutron activation analysis (INAA) on short-living 
radionuclides. This methods do not depend on the type of substance (biological, geological, 
technological etc.), since the content is determined by gamma radiation of nuclei, and allows a 
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serious requirement like the necessity of achieving a minimal irradiation of the object of 
investigation, and its minimal residual activity. 

Purpose of this work is calculation of the minimal determinable concentrations of various 
elements based on experimental data by using: 1. Neutron capture gamma-ray spectrometry 
(PGAA) with using radionuclide 252Cf - source of neutrons with the yield of 10s neutron/sec. 
2.1nstrumental activation analysis (INAA) on short-living radionuclides. 

Measurements were carried out on the experimental device with preliminary focusing of 
neutrons [1]. Analysis of literature shows that for monitoring of processes ( technological, 
biological, physical, chemical) by elemental content of substance it is advantageous to use the 
PGAA method [2,3]. 

The table below shows parameters of elements which can be used for monitoring of many 
processes (gold mining, manufacture of copper (Cu), cement, coal and other production). 

Elements 

H 
B 
N 
S 

CI 
K 
Ca 
Ti 
V 
Cr 
Mn 
Fe 
Cd 
Sm 
Eu 
Gd 
Hg 

Sensitivity 
factor 

33 
5900 
1,5 
1,5 
9,7 
2,8 
0,9 
4,3 
1,1 
2,7 
0,8 
0,5 

1551 
1362 
114 

1302 
26 

Analytical lines, 
keV 

2223 
478,8 
1885 
840,3 
1165 
770,4 
1942 
1381 
645,7 
835 
1747 
1725 
558,5 
439 
221 
944 
1693 

Minimal industry 
valuable contents, 

% 

-

0,06 
10 
5 

20 
8 

20 
2 

0,3 
20 
25 
20 
0,1 

0,02 
0,002 
0,01 
0,1 

Minimal 
determinable 
contents, % 

0,05 
0,001 

0,4 
0,3 

0,03 
0,1 
0,4 
0,03 
0,2 
0,1 
0,2 
0,3 

0,001 
0,0002 
0,0005 

"0,0002 
0,01 

The instrumental neutron - activation analysis (INAA) on short-living radionuclides also 
allows express determination of elemental content of substance and monitoring of many 
processes. The monitoring of the following elements for needs of industry: Mg,Al, Ti, V, Fe, 
Mn, Cu , etc, is very often necessary. 

Nuclear physical parameters of these elements are shown below: 
Mi 
AT 
Ti 

.27 

51 

53 Fe 
Mn: 56 

T1/2 = 9,5 min., 
Ti/2 = 2,31 min., 
Ti/2=5,8min., 
T1/2 = 3,75 min., 
T1/2 = 2,58 min., 
Ti/2=2,6h. 

Ef= 844 keV and 1014 keV. 
Ey=1778keV 
Ey = 320 keV and 928,5 keV 
Ey=1434keV 
EY=701keV and 1011,5 keV 
Ey = 846 keV. 
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For express determination of these elements on short-living radionuclides with good 
sensitivity it is necessary to use a neutron source with larger yield or a nuclear reactor. 
Monitoring of processes with short-living radionuclides has the following advantages: 

a) one can get high activity in short time; 
b) elements with long-living radionuclides appear less. 
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DEVELOPMENT OF METHODS FOR COMPUTER IDENTIFICATION 
OF NEUTRON CAPTURE GAMMA SPECTRA 

Dushanov E., Aripov G. 
Institute of Nuclear Physics, Tashkent, Uzbekistan 

It is known that neutrons capture gamma-radiation spectra of various isotopes contain 
hundred lines. Spectra of elements and especially objects of complex structure are so difficult, 
that it is rather labor-consuming to identify them. Therefore, researches were carried out rather 
intensively to create mathematical, technical bases of computer decoding complex neutron 
capture gamma spectra. By this one can have the results equivalent to those obtained at 
improvement of power sensitivity resolution of gamma-spectrometer. 

We develop mathematical bases and programs for decoding scale of spectra of samples of 
complex structure (it is especial, measured by a scintillation gamma-spectrometer) for their 
analysis. Thus as a basis known methods of decoding complex scale of spectra on reference 
spectra, on models of monochromatic gamma-radiation, methods based on Shannon theorems [1] 
are applied, etc. 

The basic integrated equation of restoration of spectra 

^max 

y(x)= \S(E,x)T(E)dE, (1) 
o 

we shall present as the discrete sums, i.e. 

tt=IVy. (2) 
j 

where vr the measured size of a spectrum of interaction y(x) in a /' channel, 7} is the total number 
of gamma rays in energy group AE, and Sy is the value of they* standard spectrum channel /. We 
represent equation (1) in the matrix form 
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