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Fig. 1 Accompanying alpha neutron tube

structure for logging''7?
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Fig. 2 Principle of uranium fission prompt neutron
logging based on the ratio of hyperthermic neutrons to

thermal neutrons
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Fig. 3 Schematic diagram of uranium fission prompt
neutron coincidence logging method based on associated

particle sealed-tube neutron generator
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Fig. 4 Principle diagram of uranium fission
prompt neutron coincidence logging method based on

associated particle sealed-tube neutron generator
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Fig. 5 Simplified model and Monte Carlo simulation
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schematic diagram of uranium logging tool based on

accompanying alpha neutron tube

2 2% 3¢ [ K F 9 7Y b B K 55 B & (Pacific
Northwest National Laboratory) %5 & f) %1 B 40 23 {5
S U R ) B R4 43 R T ENDE/B-VIIL 0
RN IR e o R DA% 2R 1 B 8 R4t . LAl 5
APECH 0. 05 Y0 i Z Bl A R IR E AR B LA 1.

1 BMBEZRRERER
Table 1 Information on nuclide settings

in uranium bearing formations
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Simulation Study on Uranium Fission Prompt Neutron Coincidence Logging Method
Based on Associated Particle Sealed-tube Neutron Generator
ZHANG Yan'?**, ZHANG Haoran"*?*, LIU Chi "*°?, HU Wenxing''*?*,
LIU Shiliang #*, LIU Qi"**
(1. National Key Laboratory of Uranium Resource Exploration and Nuclear Remote Sensing, East China
University of Technology, Nanchang 330013, China;
2. Jiangxi Key Laboratory of Nuclear Physics and Nuclear Technology, East China
University of Technology, Nanchang 330013, China;
3. Engineering Research Center for Nuclear Technology Applications, Ministry of Education,

East China University of Technology, Nanchang 330013, China)

Abstract: With the growing global demand for nuclear energy, the evaluation of the quality of uranium
resource distribution and the precise measurement of reserves have become increasingly important.
The uranium fission prompt neutron logging technology, as a critical tool for uranium ore logging ex-
ploration, offers the advantage of providing quantitative results unaffected by radioactive equilibrium.
However, the measurement accuracy is influenced by the pulse width and yield of the neutron source.
This study utilizes a uranium logging instrument equipped with an associated particle sealed-tube neu-
tron generator, which enables time and spatial statistics of the companion « particles emitted by the
outgoing neutrons. This approach helps to eliminate interference from the source neutrons and en-
hances the accuracy of the logging results. In the simulation process, to obtain information on neutron
emissions during logging and the timing signal responses of both the companion « detector and the epi-
thermal neutron detector, we propose a response time simulation method that combines Monte Carlo
simulation software with MATLAB. By appropriately setting the pre-delay time and gate width, a re-
lationship curve between the count rate and uranium content in formations with uranium levels ranging
from 0 to 1.00% was established. The results from validation samples indicate that the calculated ura-
nium content show a deviation of less than 0.1% from the actual values. When the uranium content in
the formation exceeds 0.5%, the relative deviation is within 10%. This method meets the exploration
requirements and demonstrates significant application value for uranium ore logging.

Key words: associated particle sealed-tube neutron generator; uranium mine logging; time series; ura-

nium fission prompt neutron





