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Abstract: In the in vivo measurement for internal contamination, the detector count
from the radionuclides deposited in organs other than the lung is neglected for lung
counter, Besides, the monitored people have morphological deviation with the reference
phantom in calibration. The organ-specific detection efficiency for *Zn and * Co nuclides
was simulated with Monte Carlo code by using the Chinese adult male phantom library,

and the total detection efficiency was calculated. The effect of organ-specific detection
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efficiency and total detection efficiency on virtual calibration was studied. The results

show that the contribution of nuclides like Zn in the organs other than the lung can not

be neglected in the virtual calibration. The total detection efficiency of the lung counter

for ®Zn and * Co nuclides decreases with the increase of weight at the same height, and

the decreased proportion for ©Zn varies with the time after intaking. For each phantom.,

the total detection efficiency decreases with the increase of time. The results prove that

the radionuclide biokinetic distribution and morphological variation have a great influ-

ence on the total detection efficiency of the lung counter, which varies with nuclides.
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Fig.1 Scheme of virtual calibration
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Fig. 4 Retained activity of ©*Zn and *”Co nuclides in different organs as a function of time
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Fig. 5 Organ-specific detection efficiency of lung counter

G, PRI s T80 PEAZ R AR X L g R
55 Jili 8 2 SN IS 3 2 2 B IR A R T Ak R
VPRI SR 1 ST AN T 20, AR R L (2 3
75 B A [R) Bsf 220 Jts 35 T 500 25 1 S 4 A5 % % 22
S At 25 B U DR T 2 P A R B ) S R D R %
mE e proR. w&H. W FYCo R HE 1~
5 A il L A1 G A £ B IR 6T B PR T Ak A BT
kAR 1 d Gl 2% TR Y DT R SR I AR Y
22.9% .55 5d 5 8.13%,10 d J§ H:A AT 2 % He
by 25 B VR T2 R X R AR 1 TR
X FPZn A% R AE 1~1 000 d Py H A &5 5 I 1Y
TR K HLE L AR 1 d ol 34. 206,56 100 d
50.5% .45 500 d Ky 87. 7% . X &P K Zn #
F R IR AP I8 3 ER E 4 B 1 B R RN AR A 41
WL 4 7 78 SE B W I b 220 3 5 4 1A
P23 8 LA BES R  E m f. R XT
AL S BT AR N A DA [ 8 5 30
it 8 LA A0 LAt 25 B T 6T i 0 11 8 ) S PR AL

ROTERANTR] 7R S B I & b 55 R AL 3, X T
FAU Zn BB ZR T 76 Il A T E R ki SO o B
FIEZ A4 E IR TTRR
2.2 FEESTUMZES BN 2HRMNLE
op-A!

T Zn F1* Co R Z I » Il 1408 XF 5
170 em K53 51 Ky 54.58.63.70.80 kg Fl) 5 Ff
PRAEE RO [ g B R P BRI S R AN 7 R . AT
B BT B 0 il 5 EEs XS W 28 R IR
PR Y 22 2 W ol /N . K 8N 54 kg 15 2|
80 kgs] , FE 5 X fili &6 TT AL A9 Zn % R M
SCRREAR T 60. 1%, %4 Co R FML T 58. 4%,
X PR A AR N AR 20 B s AR S T n L
BRI R B v B S DA T 5

R Al A 000 i T g B R A R A% R AR
P Zn55% Co R M EW ) J) 2% 534, AT 45 51~
300 d P AS [r] s 220 i 38 1 5 g A R T 55k 2R it
RE WA (K8 AT F ) MK E 54 kg



533

3 B WUAE B T B A AR o 2 R 5 e PR R
6 —
5Zn o BiE wJ*&
5 = SRR (UER)

ik

73]
%

10* Bz
NoW

0 1 1
1 10 100

i} [Al/d

1000

6_
OCo o BIEMIZH=

Sk = SRR (BUE)
% 4
= 45
=
® 3
b
T2

1 -

0 ; !

1 10 100 1000

it il /d

P 6 it AR i B £ A 0T XS Zn A1 Co A% R SRR /Y X 1Y

Fig. 6

Comparison of total detection efficiency of lung counter
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