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Abstract

This paper introduces the basic principle of y-y coincidence method for measuring the activity of
radioactive source, and the setting method of each plug-in parameter is described in order to
achieve the highest precision. The influence of the measurement time on the measurement results
is discussed in detail, and the accuracy of the measurement method can be achieved under the
condition of the method. The experimental results show that the best measurement time is 100 s.
The activity of the ¢°Co radioactive source is 142,620 * 924 Bq, the measurement accuracy is 308
Bq, and the relative deviation of the measurement result is 0.217%. The experiment turns out that
the activity and experimental time the relative deviation of the reference activity of the source is
1.09%, which is consistent within the error range.
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Figure 1. (a) The decay plan of °°Co; (b) the illustration of coincidence method
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Figure 2. (a) The block diagram of y-y coincides measurement system [4]; (b) the physical map
of y-y coincidence measurement system
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Figure 3. (a) The position of **’Cs with probe; (b) the position of ®°Co with probe
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Figure 4. The 137Cs’y spectrum and threshold selection
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Figure 5. Composite pulse diagram
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Table 1. The Calculated of ny, Npy, Ny, Nya, N, N and A
% 1 nblx anI nyl: ny2| nyy: nrc& A i‘i_%{E

WL i)/ Np/s™ Npals ™ ny/s ™ nafs*t nls™ n,/s* Neefs™t A/Bq
10 7.6 8.3 0 9955.5 8942.9 377.8 63 141,139
20 8.4 8.25 0 9948.4 9001.8 377.3 63.6 142,479
30 8.3 8.5 0 9646.9 9284.4 377.1 63.7 142,630
40 8.0 8.7 0 9978.5 9043.2 380.2 63.7 142,290
50 8.2 8.3 0 9640.4 9399.5 380.2 65.2 143,557
100 8.4 8.6 0 9565.2 9272.1 375.4 63.7 141,985
200 8.1 8.8 0 9958.9 9396.9 394.2 66.1 142,372

Table 2. Measured A, o5 and J, by different measurement times
= 2. NENSHTENEFEE A oa &

MG A/Bq oalBq Oa
10 141,139 1530 1.08%
20 142,479 1095 0.77%
30 142,630 896 0.63%
40 142,290 769 0.54%
50 143,557 698 0.49%
100 141,985 490 0.35%
200 142,372 338 0.24%
A= (nyl_nbl)(n;/Z _nbz) (10)
2(n, —2rn,n, —n,)

Bk 331 MR, LR SAE 2 B A IR RS R T AR L % 3 R,
4.1 FFEDHRIE THME

1) B AR s FEON AR s YT BOR A5 48 o FROREL R AR S TSR35 (6 LR Dk BRI B 3 V5
R P (1 L R DA A s i L J e ) 75%:

2) RERTE FLEAE R 1A I BRI R R BRI R AR LR A OB ], 1S
10 TP S 00 S P v 43 9 509 0.39 s

3) 70T = AN E bR K E R I R] B0 100 £b, JFRRINXSEE 108, 5% 218 FFaEsr b, 1H8
3 XHREESACL S MAFM S E R E; ARSI, ERTIIA 100s, FEHTIE.

TR R 2 BRI T 1%, BDTHECR BT 100 s SO R PR Sk 2 B8 (R Ik, BRAF S I
B BENSE, HURNALRE, RGNS AES, WAMESRIRECGE 4).

WRIEA(T), M ED ZFRIEU SRR R IAE 5.

42. FAHHRSERRITHNE
1) AP TCs PR, JRAE PCo MU T4 Nal (T INERRKZ 1, LI 3(b).
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Table 3. The best working voltage of each probe

=3 BRARETLERE

Tk FERGRETIEREN HoBRGRETIEREN
ik A 510 V 550 V
3 B 540 V 540 V
Table 4. The calculate data of 2n,4, n,, and ny
= 4.2n,4, np, N ITEEIE
BERY BERG
V& P A SUSIOEERS, 3k B SR /cm

2n,4n /s Neefs 2n,4n /s Nefs ™

2,2 9,469,769 3.63 9,648,520 3.50

1,1 23,920,861 8.73 23,875,457 8.63

H1W 05,1 30,736,639 11.66 31,863,920 11.67
05,05 39,426,156 14.68 40,930,006 14.85

0,05 51,933,348 19.44 51,052,040 19.04

2,2 8,186,750 2.93 9,698,688 3.63

1,1 19,966,954 7.47 23,242,000 8.36

%2 05,1 26,702,631 9.88 32,121,816 11.34
05,05 32,663,447 11.95 42,329,116 15.35

0,05 39,842,104 14.52 52,152,502 19.00

2,2 8,414,033 3.09 10,747,351 3.97

1,1 21,260,775 791 24,812,721 8.76

3 05,1 27,594,961 10.45 33,682,452.5 12.47
05,05 36,772,327 13.17 42,234,850.3 15.36

0,05 49,004,730 18.67 53,586,585.37 19.81

Table 5. Obtained 7 by fitting 5 points
5.5 JINEHBEIR <

A
LR
B2l

HEIW

HB—E ARG dus
0.374
0.365

0.378

BB RG dus
0.373
0.362

0.371

2) TROR &G 2 R REL VR AN GO R B R A AN AR s FRIE AR T SR AR o), e I I s IR B IR TR 4%
B PR R T IS BT PR RN Sk W PEE P 75%
3) WEAGFT & LA b 1 BRI [ AL B, 2B IIERT, ZERF AN 0.4 ps 181 T 3 5

Kat, FIRIEFRSMERNZIOAF T, BTSSRt

4) FEbrasFIR X AR &8 5 138, 25 2 TERMT U8, tHEmt (a8 100 7, 113k 3 Wk, %4 E
AT 100s, MEHIEITEE, SR IE 6.

DOI: 10.12677/nst.2017.54029

233

AR SEAR


https://doi.org/10.12677/nst.2017.54029

Table 6. The calculated of ny, Ny, Ny, N and n,,
7= 6. Ny, Ny, N1, Ny2, Ny, HEE

/813
Npy/s ™t Np/s* n/st nls™t n,/s* Npyfs* Np/s ™t n,/st st n,/s*
FLIX 7.1 9.2 6882 8779 233.0 7.88 8.14 10,084 8738 374.9
F2k 6.6 7.8 6776 9264 240.4 7.87 8.48 9514 9385 376.6
LRV 6.7 8.2 7055 8674 235.0 7.76 9.13 9351 9420 373.3

5) 5 ©Co JBUFIRIIEE A

Ha AT DL B N 3R(T7), 743 °Co BURHIEBIIEFE Ay Ags Ags MISSHH S BURHSE 092 7 FoR.

AR 2 BRI RGN F—4 ©Co [ UEHIRE B AT IR, FL A VI B 1) 1) B 45 e
ALANTE R IA] ©0Co P A% FE AR [ 5 I B 22 02 b T 2815 iR 2236 Al T 51 N 28 DR A K[ 16]

o = (11)
AT 2
Sp= (12)
5. R

M5 BTHL, p-y FFE IR L5 RGAENKT T8 BE ¥ 0.39 ps, Bk EFF &I E RS TG 2 H i R
%4 0.39 ps, (HJE 2 BRI ESR BN EXHIRUE S H R G 2 P a1 #1039 ps, £ 0.37 pus EF
BB, DR AR I B 2 T A 250 U A A I (R 0 R (]

1% *°Co JRUHE H IRl 2015 4 1 F, HT VSN 1.96 x 10° Bgs 2017 4E 6 HH#EAT 7 A KL,
TR RS R S 7558 141,086 Bq. 7 8 Al HF—F8. H _EBHFEGNE RSN ELHETH
) 0Co FRURHIR S B4 A 161,099 Bg. 142,620 Bq, 2 EFFE IR RS H (G R S kA, S5t
R B S HOIMHE, BS L 2 BREIIE RS SR OCo TS I BN AR R 2 G 3
B —BFANE RSN ENEEEE T KT3E ERFGNERS: BB EBFANE RGN &SR
5 RIE R Z N 1L09%EiRZEuREN—H, W3 2 EFGNERANE B 55 B MU
FNZE— RGN ERFAEFE TRV ENTE _ERFGINE RS .

FEEARIEH A B BAT R HEAAT,  FF Al 75 & 2 i TR A REBE R 08/, A IRSRSE 2 ERFA I
BRAWE MG P RIACY 0.39 ps, WEREAHE, E-EFEGNERANAFEIIERTE &
FEME RS, WUHE —EFGNERS BN S 79T, B ERFENERANTE
IR T — B AN E RS

FCIAN P SR R IR, PRI 2 B ENE RGN E; LEE -ENFENERSET
BBk 9E B s PRI 2 BAFANHE RGME R —A “Co BURRIEE, 2 EFANERENT &)
HEI ] #B A 58 — B AT Gl 2 R G I H 0 e A ko 96 . B AR S0 EAHIE @il LR E R S E R
Guil &R BUHIERTE S, AR ERGNERFNEELE /DT E-ERS, WE_EFENERSEN
FFEMMMERT THE -ERS: RZF-EFGNERGNT ARG T =&,
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Table 7. The calculated of A;, A, and Az
F 1AL A, A TTEE

A E—BERLBY BB RLIBY
Ay 160,486 142,274
A 161,052 142,866
A3 161,758 142,720

Table 8. The calculated of A, o, and &
#8. A, o, R IHHEAE

ZH A /Bg o, /Bq 5;/Bq
F-ERG 161099 637 0.395%
BoERG 142620 308 0.217%

SCHRARAE 1990 4FVF 75 [E [1 71 y-p £ & VR B O °Co F 3 B , 0 i 45 S AR 22 4 1.4%:
2002 FREER[18MLE I -y FFAVEXT ©Co U IR HE BEREAT I &, & 45 B A Xl 22 3.93%: 2003
Ly S AR [19)@ By 75 A7 T OCo JEOHH IR (K, W8 45 SRR AH X 22 4.18%: 2013 4R 22 45 20]
R F K R A i I i ©Co FRU SR v 18, 0B 4 SR AR 2 2.51%.

I Y *Co URTEIRGEEE A 142620Bq, AR 2N 0.217%, S5HAEREEELL ok 3 Il &
Hi 1) *Co U KRS FERR T s 15 S0 A O IR (K 2 25 BE R AR (i 2 1.09%, £ 152 22 3 Bl 9 — 50
B L SR IR R A AR S HO BB, AR DRI R I B %Co FURHR S o

6. it

ASCVELINR T -y FEEIIE OCo BURWE LM R, LRSI ) Se b s Mk 7 R PRIE
MEREFEMERG SRS EE T % B SRSrMEET &8l ERGHA HEANa
OIHEAI, SR 2 R AR B H i AR kR S B, HL AR HEAT S I6 I 8 75 X 15 I R e 4T & 20 I TR
FEHTHEATIE . ARSI 1 *°Co JEURHIENE A 142,620 + 924 Bq, MRS 308 By, W E 4R
IR i 22 09 0.217%; S8 T 45 AR 16 -5 SIS INF R KD 2 26 16 AR 22 1.09% , 6 1R Z2 Vi Bl N — 2,
ELRAE T EE, SCURRSE L B T HoAth 22 8 M 45 RS L

& H
WIFE A FHZ TR H (2015SK20063) -
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