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Abstract: Various ionizing radiations transfer their energy to biological media by produ-
cing secondary electrons. In the diagnosis and therapy of nuclear medicine and BNCT,
the radionuclides distribute heterogeneously at cellular scale. In order to understand the
interaction between ionizing radiation and biological medium, the study of cellular mi-
crodosimetry for electrons is needed. S value and the single event specific energy distri-
bution are simulated by several codes, which include different Monte-Carlo methods.
The result for S value is in agreement basically with the result of the MIRD committee
and other simulations. The single-event specific energy distribution in cell is agreed well
with the result of the PENELOPE code.
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Table 1 S value of electron
S J(GysBq l'e+ssH
E.=1 keV E.=10 keV E.=100 keV E.=1 000 keV
C<Cs MOCA15 1.90Xx10 ° 1.78X10 ¢+ 9.07X10°
(1.68X1075) (1.70X10~Y) (1.45X10~%)
MIRD 1.91X10° 1.76 X10 ¢ 8.01X10° 3.31X10°°
Tung 1.91X10°° 1.75X10 ¢ 8.04X10° 3.32X10°°
(4.38X10°7) (1.65X10°) (1.26X10"%) (1.26X10"%)
TRAX 1.56X10°° 1.48X10* 1.23X10°° 2.33X107°
(1.20X107°) (1.13X10™ ") (1.14X10™% (6.35X107°)
Geant4d 1.90X10° 1.71X10 ¢ 8.1X10° 3.29X10°°
N<Cs MOCA15 0 0 6.98X10 °
(3.44X10™%)
MIRD 0 0 5.71X10°° 2.34X10°°
Tung 0 0 5.66>X 107 2.32X107°
(5.03X10"1) (5.05X10"%)
TRAX 0 0 4.57X10°° 1.74X10°°
(5.98X10"%) (6.35X107°)
Geant4 0 0 5.60X10° 2.33X10°°
C<C MOCA15 3.81X10°° 3.36X 104 1.25X101*
(1.71X10°5) (1.05X10~Y) (1.35X10™%)
MIRD 3.82X10°° 3.35X10¢ 1.20X10* 4,96X10°°
Tung 3.81X10°° 3.34X107" 1.20X107* 4.98X 1077
(7.73X10°7) (2.84X10°) (1.54X10~%) (1.54X10"%)
TRAX 3.13X10°° 2.83X10°* 8.61X10°° 3.32X107°
(1.45X10 5) (8.19X10 %) (9.89X10 %) (5.00X10 %)
Geant4 3.82X10° 3.38X10 ¢ 1.20x10* 5.04X10°
N<N MOCAL5 3.04%10* 2.42X1073 5.50X 107"
(1.73X1075) (1.03X10°%) (5.99X10~ %)
MIRD 3.04X104 2.30X10°3 4,75X10* 1.98X10 ¢
Tung 3.04X10* 2.29X10°3 4,78 X104 1.99X10 ¢
(8.69X10%) (3.17X10~Y) (8.71X10~%) (8.73X10~%)
TRAX 7.49X10°14 2.06X1073 3.50X 101 1.33x10*
(1.39X10 %) (8.19X10™ Y (4.40X10"%) (2.43X10°%)
Geant4d 3.00X10 4 2.27X10°3 4,77X10* 1.90X10 *
N<Cy MOCA15 1.58X10°7 9.13X10°° 1.18X10*
(5.81X107%) (4.39X1071) (4.17X107 1)
MIRD 2.55X10°7 1.10X10 * 1.05X10 * 4,35X10°°
Tung 2.43X10°7 1.09X10 1.05X10 4.35X10°°
(3.31X10°%) (1.24X10°Y) (5.70X10"%) (5.72X10"%)
TRAX 1.65X10°7 1.44x10¢ 7.49X10°° 3.07X107°
(6.29X10 %) (7.49X10°Y) (5.24X10"%) (3.65X10"%)
Geant4 2.45X10°7 1.06x10 * 1.08x10 * 4.33X10°
(N<-N), 2 s 3 0 ,
. S , . 1 000 keV MOCA15
10 Ium, 5 pmo ’ M()CAlS
1 s 100 keV, 1
s 1 keV 10 keV S S s ) N
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