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Abstract: The factor K, to correct for photon attenuation and scatter in the wall of the
30 ecm® and 10 em® spherical chambers at National Institute of Metrology for *Co air-
kerma measurement is determined by Monte-Carlo calculation and experimental meas-
urement. The calculation using the EGSnrc software system shows that the calculated
wall correction factors differ by up to 1. 0% from those obtained by linear extrapolations
of the measured relative ionization current to zero wall thickness for the measured cham-
bers. The relative ionization current and wall correction factors for the 30 cm® and

50 cm® spherical graphite chambers at NIST are calculated and compared with the meas-
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ured results. The Monte-Carlo code can reproduce the experimental relative ionization

current within an accuracy of +0.12%. This work confirms that for spherical standard

chambers the °Co air-kerma reference values should be obtained by a new K,. deter-

mined by Monte-Carlo calculations.

Key words: graphite ionization chamber; air-kerma; wall correction factor; Monte-Carlo

calculation
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Table 1 Measured relative ionization current vs, wall

thickness for 30 cm® spherical chamber of NIM

HMMERFEREE /mm W BEE /mm A B LD
0 3.397 1. 000 00
2.85 6. 247 0.981 7(40.000 9)
5.03 8. 427 0.965 6(£0.001 1)
6.95 10. 347 0.954 6(40.001 7)
8. 88 12. 277 0.945 9(+0.001 4)
11.02 14,417 0.934 4(£0.000 6)
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Table 2 Basic parameters of 4 spherical graphite ionization chambers

F BEEARE/om®  ABEEE/ (g cm ) 2%/ em HR2eAz /em BEJEFE / em
NIST 30 1.73 1.928 4 2.303 5 0.3751
NIST 50 1.73 2.304 8 2.670 0 0.365 2
NIM 30 1. 80 1.957 8 2.297 5 0.339 7
NIM 10 1. 80 1.340 0 1.649 5 0.309 5
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Fig. 2 Comparison of calculated and
measured relative ionization current
of spherical graphite ionization chambers
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Table 3 Comparison of calculated K., value with measured K., value by linear and log extrapolations

K.
SEE BEEAR/ em?
SEH L LS S2H log Ze P AMED Rogers MC 15 A TAE MC it 5
NIST 30 1.016 9(10) 1.027 10(4) 1.026 54(10)
NIST 50 1.017 6(10) 1.027 40(5) 1.027 64(10)
NIM 30 1.013 5(10) 1.014 6 (17 1.025 12(13)
NIM 10 1. 009 3(8) 1.010 4 (8) 1.021 30(11)
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Fig. 3 Calculated relative ionization current vs. wall

thickness for NIM 30 c¢cm® standard chamber
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