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Abstract:

Objective  To prove the validity and accuracy of the digitizer instead of the conventional electronics plug-in

for radionuclide measurement. Methods Based on a large-area flow-gas multi-wire proportional counter for 2na and 2n3
surface particle emission rate measurement, the DT5730 digital waveform sampler developed by CAEN was used for wave-
form signal acquisition, amplitude analysis, and data processing of the a-plane source **' Am and the B-plane source nuclides
1C, *Cl, and *Sr-"Y of different energies. Results The deviations between the o and B surface particle emission rate res-
ults obtained after dead time and background corrections and the measurements obtained based on the plug-in calibrator were

all within 0.6%, within the uncertainty range, under consistent experimental conditions such as electronics threshold and high

pressure. Conclusion

The digitizer is an effective alternative to conventional electronics plug-ins for a and  signal acquis-

ition and processing and the accurate measurement of o and 3 emission rates.
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Figure 1 Diagram of the a and 3 surface particle emission rate

measurement device
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Figure 2 Low-energy part of the *Fe energy spectrum
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Figure 3 Digital sampling energy spectrum of **' Am at the
threshold of 300 Lsb
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Table 1 Digital count rates for a and § plane

sources (300 Lsb)
650V 1750 V
Ve
MAmFHERST  MCHEERST O SCHHERST S Y iR s

1 2602.0 2203.1 2385.8 22168
2 2606.0 21987 23893 22140
3 2607.2 2196.0 23817 22267
T 2605.1 21993 2385.6 22192

TE: SRR

Fz2 o BOFHEMETLIECE (1640 Lsb)

Table 2 Digital count rates for o and f§ plane

sources (1640 Lsb)
, 650V 1750 V
& o o L
MAmPHRST MO CHHRST OSeY RS
1 2575.8 23272 25116 2307.2
2 2582.6 23265 2507.7 2306.9
3 25725 23343 2513.1 23111
FHIE 25710 23293 25108 23084

3 o BoFIVERIHT I EE (200mV)

Table 3 Electronical count rates for a and § plane

sources (200 mV)
650V 1750V
HAmiT s SCIHEESS MRS USHY RSS!
1 2563.0 2309.1 24843 2296.1
2 25545 23123 2489.6 2290.5
3 25552 23188 24916 22964
4 2564.9 2313.1 24895 2293.0
5 25573 23174 2486.2 2290.2
6 2563.6 23133 2485.1 22943
7 2550.5 2315.1 2485.0 22875
8 2560.4 23158 2488.0 2290.8
9 25576 2310.7 24882 2305.7
10 2569.6 23138 24889 22859
P 2559.7 23139 2487.6 2293.0

22 AJRIHEFE AJRE TR, BE S T HEKR
N B M ST RA ) ST 4, FRIE S U T TR AR [
S A TR on B THEEE, DUAE N RS A
THECEE . W 2 I G T Bk A AN B A ) B AN B
i 19%Ck= 1), Bl E0EE] 10 000 BA . Hr 44
£ 300 Lsb BMH o AJETHEFEN 11257, B AL



-4 - AR S A 2023 4E 2 HEE 32 4555 1 8] Chin J Radiol Health, Feb. 2023, Vol. 32, No. 1

TN 233 s BUFALALAE 1640 Lsb B1H o AR 114
0235, BAIECITHEFE N 1355 BT a KK
%R 02657, B ARJRITHEE N 15857

23 HEESELSERIA 48 FRETEAIR
2 R, X AERT ) AR TEECR . O T
¥R FEABATIZIE, B3I E LT o0 45 SR in gk 4.

T4 HCTAORR TR R EOG o A £ 2R

Table 4 Comparative analysis results of digital and electronic measurements

e 200 mV 300 Lsb 1640 Lsb 300 LsbA1200 mVill &4 5 1640 LsHI200 V4R
IRt IR IR HRRE %) MR REEC)

HAm 2618.0 26195 2602.2 0.05 0.60

“C 23269 2177.6 23175 6.4 -0.40

*Cl 2503.2 23623 24973 5.6 -0.24

“Sr- 0y 2667.5 25449 2659.6 -4 -0.30
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Figure 4 Sampling waveform diagram of the digitizer
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Figure 5 Digital sampling energy spectrum of *C at the
threshold of 300 Lsb
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