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Table 1 Parameter table of crystal materials
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Fig.1 Block diagram of energy spectrum acquisition circuit
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Fig.2 Instrument physical picture of y-ray spectrum logging instrument
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Table 3 Instrument repeatability test
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Table 4 Instrument spectrum stabilization effect test

e R/ C SEHFIE RV 28T 1/
1 -5.2 528.6 429.8
2 0.2 529.6 429.9
3 5.0 529.7 429.7
4 10.3 530. 1 429.8
5 14.5 530. 1 429.9
6 20.6 531.1 429.9
7 26.0 532.1 430. 1
8 30.8 534.2 430.0
9 35.0 536. 1 430.1
10 41.1 539.6 430. 1
11 45.2 543.9 430.0
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13 54.6 557.6 430. 1
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17 74.5 638.6 430.0
18 80. 1 662. 4 430. 1
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Table 5 Record of measurement data from model sources
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F-0-1 0. 60 1.20 0.11 33.03 1
KF-6-1 4.34 5.60 0.17  108. 64 1
UF-0.2-1 193.67 581.01 7.55 15712.50 1
ThF-0. 3-1 90.78 213.20 81.25 8835.31 1
UThF-0.01-0.03-1 18.65 48.50 9.40 1594.65 1
UThF-0.2-0.07-1 207.81 604.34 26.65 17222.86 1
UThF-0.07-0.2-1 115.65 314.02 55.12 10465. 10 1

K FH Bl UK 8 UF-0. 2-1 &E A K 5 ThE-
0. 3-1 BRLRIA PR KF-6-1 FIAS JEAR RUA PR F-0-1 3k
VT B R B P | L rh ARG A A Y5 FH >k 11 B AH
I RAS TR S i R IR A AR AR S5
RUAJRE UThF-0. 2-0. 07-1 , UThF-0. 07-0. 2-1 A1 UThF-
0.01-0. 03-1,

R bR ST v, B T AR AR
TEARETE 7 58, I R0 RE M it s AR TE 3 MR
AR AR Y rp I Y Bl R EL ST R R IR 221
INTF 6% ,HaTE LR nE 6 Fiw,

®6 RERZMR

Table 6 Indication error test
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gk kg on/ WY iR
(107°g-g7™") (107°g-g™")  E/%
Hh 99 98. 54 -0. 46
UThF-0. 01-0. 03-1
it 322 337.40 4.78
Hh 2050 2168.70 5.79
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&t 712 741.79 4.18
Hh 693 717.08 3.47
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it 1969 1968. 61 -0.02
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Table 7 Layer interpretation result
PR (kg - m™) .
WAL= HIRTRRE/ SR/ JERE/ T | ARTR 22/ %
; AIREL/m ORI/ m PR/ FD-3019 BTl y IR :
BC1002 95.05 102. 05 7.0 0.01329 0.01283 -3.5
BC4802 90. 65 92.35 1.7 1.4934 1.4635 -2.0
WTZK491-157 89.55 97.85 8.3 2. 0665 2.0356 -1.5
SRR [T]. B3 5T,2012,28(6) :321-326.
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Development of a digital vy spectral logging probe

CHEN Yuan-Qing, HUANG Qing-Bo,LIU Jin-Yao, WANG Xian-He ,HUANG Liang, WU Wei-Jun
(Airborne Survey and Remote Sensing Center of Nuclear Industry ,Shijiazhuang 050011, China)

Abstract: Given that it is difficult to accurately determine the uranium and thorium contents in the strata of uranium-thorium mixed de-
posits, this study developed a digital y spectrum logging probe based on cerium tribromide (CeBr,) crystals. Using CeBr; crystals with
a diameter of 38 mmx38 mm,the logging probe improved the sensitivity to uranium and the detection efficiency of ore beds with low u-
ranium and thorium contents. The logging probe operated as follows. First, the original signals from the CeBr, detector were filtered and
shaped using the C8051 single-chip microcomputer as the core processor. Then, the y spectrum data were obtained using the energy
spectrum collector. After the spectrum unfolding based on the inverse matrix is performed for the y spectrum data,precise uranium and
thorium contents in the ore beds were obtained. Finally,the y spectrum data were transmitted to the host computer for logging through
the RS-485 bus. The results show that the logging probe had high measurement accuracy in the standard uranium-thorium mixed model,
with indication errors of less than 6% ,stability of less than 1. 5% ,and repeatability of less than 1%. Moreover, the 2. 62 MeV energy
peak drift of thorium *®TI did not exceed +0. 3 channels ,and the relative errors of log anomalies were less than 4%. Therefore , the digit-
al vy spectrum logging probe proposed in this study is applicable to the exploration and logging of uranium deposits.

Key words: vy speciral log; cerium bromide; spectrum unfolding based on the inverse matrix
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