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Abstract: To establish the national primary standard for beta radiation tissue absorbed dose and to
achieve international equivalence, the National Institute of Metrology (NIM) of China participated in
the BIPM KCDB: EURAMET.RI(I)-S16 comparison that organized by EURAMET (European
Association of National Metrology Institutes) and coordinated by the Physikalisch-Technische
Bundesanstalt (PTB) in 2019. The circulation of the chamber and of the electronic measurement system
will be effected in a star pattern, with both devices being sent back by every five participants to the pilot
laboratory for testing. 16 institutes from 16 different countries will calibrate the comparison device
according to their quality system in beta reference fields of the radionuclides '*’Pm, 3Kr, *°Sr/*°Y and
106Ru/!%Rh. NIM calibrated the transfer ionization chambers using its beta radiation tissue absorbed

dose primary standard, determining the calibration factors for /,(0.07) at incident angles of 0°, 45°, and
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60° in the radiation field of ¥Kr and *Sr/*Y sources, as well as the calibration factors for H,(3) at

various angles for the *°Sr/*°Y source. The calibration factors obtained in this work were compared with

the reference values provided by EURAMET. The relative deviations of the calibration factors for
H,(0.07) at incident angles of 0°, 45°, and 60° from the *°Sr/*’Y and *’Kr sources compared to the

reference values are better than +0.8%; The relative deviations of the calibration factors for H(3) at

incident angles of 0°, 45°, and 60° from the **Sr/*°Y source compared to the reference values are better

than £0.9%. The relative deviations for the nine results are better than +1%. These results were

incorporated into the International Bureau of Weights and Measures (BIPM) Key Comparison Database

(KCDB), achieving international mutual recognition for the personal dose equivalents H,(0.07) and

H,(3) in beta radiation.
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Fig. 1 Sketch of transfer ionization chamber (not to scale)!

1.2 XWHE
TSR H PTW 23392 RSN fL B = i 5 2%
A7 B (B RS IR 30 om) 4b 1 4 S A7) 2t 2, 3 ik
TR E A A BRI T A A
F Y
Hy = (TR-1) (Di/ (1 = 7)) ke (D
Hyt = oD/ (1 = o) ke 2)
Hy(d,a) = Hy+ Hy.5 (3)
Aorh. Hold o) g A G o | 15 I d T Y
AN NH B3R Hy R 5000 B4 S R
T COECRR ) B 80m A AR 2 5 R TR IR
B IE W F, A7 Sv/Gy, 24 d=0.07 mm A, T=1;
R W HETRE G & A BB B IE N T o NG
T (RN B 5 ) 700 0 55 50 ) O kg M B TS
TR AR B IE o

R N A 3 B 5 1A BT Hp(d @)pos A
Ho(d.a)neg 53 501 TE J7 160 6007 18], 46 52 A
FE o, 48 RIE d T A A0 % () ey, pos
Sy A 335 L TS 4 1 LB FLOA

2 fEIETIREERER

It {E 5 IS BT 5Kr F10Sr/ Y il IR A J
it BB AR AR AE R, BB RN IR 30 cm Ak B 21 AU
Wi iR B T 2

Rz2 ETFOSrY M¥Kr BRHALARKFER
Table 2 Tissue absorbed dose rate
based on *°Sr/*’Y and %Kr sources
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Table 3 Correction factor and conversion coefficient for NIM standard

LBz ks 90S1/"Y R fE N0Sr/Y B AE A AR 2 /% SKr fEfH SSKr SR AR XA IEAS I 1 BE/%

Too7» SVIGy 1.0 0.0 1.0 0.0
T;, Sv/Gy 0.4311 0.51

Rogror 1.00 0.00 1.00 0.00

Rog745° 1.12 1.17 0.88 1.17

Roo7.60° 1.14 2.00 0.72 2.00
Ry 1.00 0.0
Rsuse 0.472 1.76
R g0 0.228 3.0

ke 0.9432 0.01 0.854 0.01

T 0.000 62 0.02 0.00025 0.01
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Table 4 Calibration results of H,(0.07) for Sr/*’Y source transfer ionization chamber at different incident angles

. NG 01 i At 4500 i NG 600
. e U e U e o
H, (0.07, @), mSv/h 352 0.9 39.4 1.4 40.1 1.9
Ly, TA 2356 9 2400 13 2074 11
N, 10°mSv/(h-A) 1.492 0.038 1.641 0.057 1.934 0.092
Nr, 10mSv/(h-A) 1.493 0.024 1.641 0.031 1.927 0.043
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Table 5 Calibration results of H,(0.07) for 85Kr source transfer ionization chamber at different incident angles

E A5 0o Al A5t 450iHE At 60°R{E
b B o B o B U
Hy(0.07, @), mSv/h 92.8 2.2 81.7 2.7 66.8 3.1
Iy, TA 5627 21 4574 24 3481 19
N, 10°mSv/(h-A) 1.649 0.040 1.786 0.060 1.920 0.090
Nx, 10°mSv/(h-A) 1.651 0.027 1.774 0.036 1.905 0.045
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Table 6 Calibration results of H,(3) for %Sr/’’Y source transfer ionization chamber at different incident angles

NS 0ok i A5 45 A NS 600 HHE
LBz ks
A u» HBfE Ubv HIH U
Hy (3, @), mSv/h 15.16 0.42 7.15 0.32 3.46 0.23
Iy, A 918.8 3.8 402.0 32 178.2 3.0
N, 10mSv/(h-A) 1.650 0.045 1.783 0.080 1.948 0.130
N, 10%mSv/(h-A) 1.650 0.032 1.796 0.046 1.965 0.059

W 1) UNAHESE, k=2
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Fig. 2 Calibration factor NIM-EURAMET comparison results
for H,(0.07) under *’Sr/”°Y source conditions
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Fig. 3 Calibration factor NIM-EURAMET comparison results
for H,(0.07) under **Kr source conditions
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Fig. 4 Calibration factor NIM-EURAMET comparison results
for H,(3) under *°Sr/”°Y source conditions
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