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Experiment Research on Invariability
of Peak-to-Total Ratio in y-ray Spectrometry

FAN Yuan-qing, WANG Jun, WANG Shi-lian
(CTBT Beijing National Data Centre and Radionuclide Laboratory ., Beijing 100085, China)

Abstract: The source, such as point, plane and disc were measured in several source-
detector distances for the research on invariability of the peak-to-total ratio, and the
curve of peak-to-total ratio was presented.
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Table 1 Peak-to-total ratios of different shape sources on surface of detector
/ keV
$20 mm $35 mm X4 mm #70 mm X4 mm $73 mm X 12 mm
211 Am 59. 54 0. 364 2 0.338 8 0.367 5 0.3615 0.362 8
109Cd 88.03 0.588 1 0.543 3 0.537 0 0.554 7 0.569 3
Co 122. 47 0.650 1 0.610 9 0.615 6 0.608 2 0.581 5
1l Ce 145. 45 0.649 5 0.611 8 0.602 9 0.571 9
139 Ce 165. 86 0.604 1 0.577 1 0.553 1 0.538 2 0.549 7
S1Cr 320.01 0.491 7 0.466 5 0.465 5 0.443 7
115 Spn 391. 70 0.420 5 0.398 5 0.356 5 0. 389 6 0.372 1
8 Sr 514.01 0.369 9 0.358 8 0.348 6 0.341 8
187Cs 661. 66 0.317 8 0.304 7 0.300 3 0.299 2 0.298 2
% Mn 834. 85 0.283 5 0.275 1 0.264 3 0. 268 2 0.268 9
557n 1115.55 0.237 8 0.226 0 0.224 1 0.228 3 0.221 1
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Table 2 Peak-to-total ratios of point sources in different distance from detector
/keV
8 mm 32 mm
2 Am 59.54 0. 364 0.389 2 0.452 0
109Cd 88.03 0. 588 0.609 6 0.626 3
7Co 122. 47 0. 650 0.663 0 0.679 2
11 Ce 145. 45 0. 649 0.652 5 0.643 2
139 Ce 165. 86 0. 604 0.612 7 0.585 1
°1Cr 320.01 0.491 0.499 8 0.502 4
115 Sn 391. 70 0.420 0.421 0 0.423 5
85 Sr 514.01 0. 369 0.372 5 0.373 5
137Cs 661. 66 0.317 0.317 3 0.316 2
5 Mn 834. 85 0. 283 0.284 0 0.282 6
% 7n 1 115.55 0. 237 0.236 9 0.241 4
3 ¢20 mm
Table 3 Peak-to-total ratios of plane sources in different distance from detector
/keV
8 mm 32 mm 72 mm 140 mm
w1 A — 0. 338 8 0.352 4 0.406 1 0.418 4 0.397 0
0.388 1 0.436 2 0.448 2 0.426 5 0.5 mmCu
9y 88, 03 0.543 3 0.547 2 0.558 0 0.555 9 0.534 2
0.562 4 0.593 5 0.597 4 0.577 6 0.5 mmCu
Co 12947 0,610 9 0.613 1 0.630 1 0.612 9 0.599 2
0.592 5 0.6135 0.607 5 0.590 0 0. 5 mmCu
HICe 145. 45 0.611 8 0.605 2 0. 606 0 0.586 7 0.561 4
159 Ce 165. 86 0.577 1 0.567 1 0.557 9 0.553 6 0.532 0
0.597 2 0.610 5 0.599 1 0.570 8 0.5 mmCu
S1Cr 320. 01 0.466 5 0.462 3 0.473 0 0.458 9 0.444 0
115 Sn 391. 70 0.398 5 0. 390 5 0.393 6 0. 380 4 0. 380 6
8 Sr 514. 01 0. 358 8 0.353 4 0.354 7 0. 354 1 0.344 8
137Cs 661. 66 0.304 7 0. 300 7 0.307 1 0. 300 5 0.293 2
> Mn 834. 85 0.275 1 0.272 0 0.274 0 0.272 5 0.266 1
857Zn 1 115.55 0.226 0 0.218 5 0.227 3 0.228 6 0.226 8
0.5 mm Cu 1 Am ' Cd, (5) HPGe
"Co 'Ce 3. 4
In R = 58. 837 05+ 38.509 05ln E —
o 9. 389 34ln* E+1.007 07ln® E —
0. 040 63In" E (5
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Table 4 Relative standard deviation

of peak-to-total ratios in all measuring geometries

/keV /%

2 Am 59. 54 0.394 1 3.05

109Cd 88.03 0.567 2 1. 57

7Co 122. 47 0.624 0 1. 40

Ml Ce 145. 45 0.609 1 1. 56

139 Ce 165. 86 0.566 4 1. 38

S1Cr 320.01 0.470 8 1. 35

115 Sn 391.70 0.393 3 1. 64

85 Sr 514.01 0.357 2 0. 96

137 Cs 661. 66 0.305 0 0. 84

5 Mn 834. 85 0.273 7 0.77

657n 1 115.55 0.228 8 0. 94
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Fig.1 Peak-to-total ratio curve of gamma-ray
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