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Abstract: On the basis of 250-600 kV X-ray machine, the narrow spectrum series X-ray
radiation qualities in the high-energy section were established, and the graphite cavity
ionization chamber was developed. The 250-600 kV X-ray air-kerma was measured by
Monte Carlo simulation and experiment. Under the condition of 300 kV radiation quali-
ty, the relative standard uncertainties are 0. 61% and 0. 45% by using free air ionization
chamber and graphite cavity ionization chamber. The relative deviation between the two
methods is 0.09%. The absolute measurement of air-kerma in "'Cs and “Co y-ray
reference radiation field was completed by using the graphite cavity ionization chamber,
and the relative deviations between the results and the reference value are 0.27% and

0.39% , which are equivalent within the range of uncertainty. The feasibility of measur-
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ing air-kerma of 250-600 kV X-ray by using graphite cavity ionization chamber was

verified.
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Fig.1 Schematic of HVL measurement
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F1 250~600 kV X HEFILEFRMWETL
Table 1 Establishment of 250-600 kV X-ray narrow spectrum radiation quality
B i 2ot & / mm
i/ kV HVL/mm(Cuw) T RE AL keV
Pb Sn Cu Al

250 2.91 2.2 0. 50 4.00 5. 34 216. 04
300 4.92 3.1 0. 50 4. 00 6.32 264. 37
350 7.2 4.4 0. 50 4. 00 6.93 303. 59
400 9.9 6 0. 50 4. 00 7.57 348. 54
450 12.8 7.7 0. 50 4. 00 8. 09 394. 35
500 16 9.2 0. 50 4. 00 8. 59 434. 64
550 19.3 10. 6 0. 50 4. 00 9.05 483. 30
600 23 12.3 0. 50 4. 00 9. 47 530.49
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Fig. 3 Spherical graphite cavity ionization chamber
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Table 2 Correction factor of air-kerma reproduced with graphite cavity ionization chamber

EHLER/ EIEA T

kV Ra Ran B ks ks ko, e

250 1.043 2 0.999 9 1.000 1 0.999 2 0.997 8 0. 997 1.037
300 1.045 1 1.000 2 1.000 1 0.999 6 0.996 4 0. 997 1.038 1
350 1.040 2 0.999 5 0.999 2 1.000 1 0.999 5 0. 997 1.035 3
400 1.040 1 1.000 5 1.000 6 1.000 0 0.997 5 0. 997 1.0355
450 1.040 2 1.000 5 1.000 2 1.000 0 0.999 9 0. 997 1.037 7
500 1.040 3 1.000 9 0.999 6 1.000 2 0.998 3 0. 997 1.036 1
550 1. 040 4 1.000 2 0.999 8 0.999 3 0.999 5 0. 997 1.036
600 1.039 8 1.000 2 1.000 7 0.999 3 0.999 0. 997 1.0359

x3 AEZTERBEEUTSILENEER

Table 3 Result of air-kerma reproduced with graphite cavity ionization chamber

B/ R B R I/ (E) (i) 1% — ER LRI R/
kv pA 0/ air,wall 0/ wallair (uGy + s D
250 14. 185 1. 006 1.018 1.037 0 0.999 5 3. 883
300 14. 375 1. 003 1.017 1.038 1 0.999 4 3.924
350 14. 166 1.001 6 1.017 1.035 3 0.999 3 3. 851
400 10.912 1. 000 7 1.017 1.035 5 0.999 2 2. 965
450 10. 324 1. 000 1 1.017 1.037 7 0.999 1 2. 810
500 12. 069 0.999 9 1.016 1.036 1 0.999 0 3. 276
550 9. 501 0.999 7 1. 016 1.036 0 0.998 9 2.578
600 10. 057 0.999 7 1.016 1.035 9 0.998 8 2.729

R4 300kVESIEBEHENEERRIE
Table 4 Verification of measurement result of 300 kV air-kerma

N i (=) <j> e L EUULESEE A

L7/ pA 0/ aitswall 0/ wall,air (uGy + s 1) W2/ %
SN 2.380 0.932 0 0.999 4 6.914
ABSEHEEE 25. 382 1. 003 1.017 1.038 1 0.999 4 6. 920 0-09
K5 FAEFTERBEEEYCHCCoIEY I T il 84 RIGiF
Table S Verification of air-kerma measurement result
of graphite cavity ionization chamber in *”Cs and * Co radiation fields
N - RS A/

w9 EE% (”—) (i) Ik 1—Zuir (pGy +s™ 1) A

LI/ pA 0/ airswall 0/ wall,air - - W2/ %
) SEE(E
1B7Cs 135.19 0.999 4 1. 015 4 1.029 6 0.998 4 36. 470 36. 35 0.27

% Co 1 909. 26 0.998 9 1.010 6 1.020 9 0.996 9 508. 797 506. 5 0. 39
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Table 6 Uncertainty analysis of air-kerma measurement
S e W e AR E
NV
AZHIATER/ % BEMMATERE/ % AFMMATEE/ % BEMMATEE/ %
HL B HL R 0.08 0.01 0.02 0.01
B2 0. 06 0. 04 0. 06 0. 04
[k 0.01 0.01 0.01 0.01
R 0. 04 0.10
g 0.12 0.12
LB 0.35 0.35
2 0.01 0.01
M IERE T 0. 45 0.10 0. 04 0. 09
TE L 0.01 0.06 0.01 0. 06
il 458 BEL 1k AR 951 L 0.15
JBR i R A AR B 0. 10
AR bl AS W 5 B/ 4 0.61 0. 45
4 i

AR FEREFE 250~600 kV X JFLL %S
LR Sh g B R 5 vk L BESL T 250~600 kV il
FEL A 8 A~ T 2ok 0B 7% 135 2 2] i o b U i 75 380 A
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