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Abstract: The importance of radioisotopes in modern nuclear medicine is becoming more and more
significant. It is imperative to speed up independent research and development and get rid of the
plight of relying on imports of radioisotopes. Nuclide separation is one of the key technologies for
radioisotope preparation, and it is very important for engineers to master the separation process to
quickly and accurately judge the separation of target nuclides. Aiming at the typical process of
radioisotope separation, an online detection software for radioisotope separation is designed and
developed based on scintillation detector. The software is used to measure the radioactivity flowing

in the pipeline during the separation process, including count rate and radionuclide composition. The
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measured signal is transmitted to the control system of the separation device for analysis, processing

and display. In the nuclide discrimination, the sequential Bayesian nuclide identification algorithm is

used, and the Kalman filter is optimized based on the genetic algorithm to achieve better parameter

estimation, accurately and quickly identify specific radionuclides in the mixture, and improve the

efficiency and efficiency of the nuclide separation process. accuracy. The software realizes the data

transmission between the equipment and the system based on the serial port communication, realizes

the functions of data acquisition, real-time measurement, visual display, gamma energy spectrum

drawing, gamma energy spectrum analysis, system setting, process control, nuclide identification,

etc., software interface Simple, experimentally tested, stable operation, friendly human-computer

interaction, good practicability and maintainability, providing a technical reference for on-line

detection of radioisotope separation and preparation.
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Fig.1 Schematic diagram of radiation pulse sequence of monoenergetic gamma ray source
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Fig.2 Algorithm flow model diagram
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Fig.4 Energy spectrum display and parameter setting interface
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Fig.5 Simulation experiment platform

2.3 XfHH &R

KA S F5 T FF .Chn SCHF, .Chn SCHF I %
UL T 73 A BRSO DR AT TR 3K, T R AT T fE 3
Bt X He o B TR A RE S O A2 iR xls 3C
P, 2473 B AR DIt () 3l £ A7 24 A1 B A Ko,
FB2 I ] RS A 6 L iy 44 SCPFARAT o Rl I
Az SCPE AL A - JFRRIEIE] | SE I (R] | 3 B E]
] R EE SRR

3 SCIGIRIEFN ST

2R I Nal(T1) $890 &5 247 L R HiikE . 5 51 0L

i

BEITECR

1200 *Cs . .

T000f ~9Co  ppme eI
0001 g R

0 L
0 100 200 300 400 500

SRRV
8 000} « MitHk .
6 000F g w
4 000 psmpsanmpd . .
2000f oot

0 100 200 300 400 500

Eo6o BRESBITRDHBERT

Fig.6 Count rate display during nuclide separation
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Table 1 Feature core event initialization parameters

RERE SF-E i ][] P S
&l /keV g /keV ke Th /s kr
661.62 8.71 1.967 0.011 1.967
1173.23 14.01 1.967 0.018 1.967
1332.50 12.08 1.967 0.021 1.967

F2 REBERBRLSH
Table 2 Decision threshold initialization parameters
InTo(n) A(Zp)

PrA/% Pm/% InT(n)

2 2 3.89 -3.89 0
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Table 3 Comparison of nuclide identification time
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