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- TLi(1.01 MeV)+"'He(1.78 MeV) (6.3%) )
n[lé -
" 7Li0. 84 MeV) +"He(1. 74 MeV)+7(0. 48 MeV)  (93.7%)

£1 ok FZEM SEF(R=10 pm,R,=5 pm)
Table 1  Cellular S values for o particle (R.=10 pm, R,= 5 pm)

Scc=—0 Scc=—c® S(N=—N) S(n<—cy) SN —C$)

energy

Mev /(Gy+Bq=! s 1) /(Gy+Bgq !+s 1) /(Gy*Bgq ! +s 1) /(Gy+Bq !l.s™ D /(Gy*Bq—l+«s 1)
/e MIRD Geant4d MIRD Geant4d MIRD Geant4d MIRD Geant4d MIRD Geantd

1. 00 — 3.147 X102 — 1.685X102 — 2.012x10~1 — 1.488X1072 — 4,384 X104
1.47 4,159 X102 2.313X102 2.315x101 2.961 X102 4,573 X103
1.78 — 4,596 X102 — 2,641 X102 — 2,271 X101 — 3.953 X102 — 1.102X1072
2.00 — 4,781 X102 — 2.827X1072 — 2.158 X101 — 4,484 X102 — 1.669X1072
3.00  4.400X1072 4,426X1072 3.020X10°2 3.037X1072 1.570X10~1 1.575X10~1 4,060X102 4,073X10~2 2.510X1072 2.523X10"2
4.00  3.340X1072 3,358X1072 2,330X1072 2,335X1072 1.250X1071 1.250X10~1 2.990X1072 2,993X10-2 1.740X1072 1,734X102
5.00 2.740X1072 2.747X1072 1.870X1072 1.875X1072 1.050X10~1 1.052X10~! 2.440X1072 2.435X10~2 1.370X1072 1.370X10"2
6.00 2.350X1072 2.356X1072 1.590X10"2 1.596X10"2 9.,110X10"2 9.141X10"2 2,080X102 2,081 X102 1.160X10-2 1.157X10"2
7.00  2.070X1072 2,079X1072 1.400X1072 1,402X1072 8.100X1072 8.133X1072 1.830X1072 1.833X10~2 1.010X1072 1,009X102
8.00 1.860X1072 1.867X1072 1.250X1072 1.256X1072 7.340X1072 7.343X1072 1.640X1072 1.641X1072 9.000X1073 8.988x1073
9.00 1.690X1072 1.699X10-2 1.140X10"2 1.142X1072 6.680X10"2 6.700X10"2 1.490X10~2 1.493X10-2 8.150X1073 8.149x103
10.00 1.560X1072 1.562X1072 1,050X1072 1.048X1072 6.160X1072 6,176 X102 1.370X1072 1.370X1072 7,480X 1073 7.471X103

®2 ofIFHASER(R=6pm,R,=3 pm)
Table 2 Cellular S values for o particle (Re=6 pm , R,=3 pm )
Scc<=—0) Scc<—c) S(N<—N) S(n<—Cy) S(N<—C$)

energy

/MeV /(Gy+Bq =1 es™ 1) /(Gy+Bq~les 1) /(Gy+Bqle+s 1) /(Gy+Bq=1 s 1) /(Gy+Bq ! «s™1)
Fe MIRD Geant4 MIRD Geant4d MIRD Geant4d MIRD Geant4d MIRD Geant4

1. 00 — 1.258X 10! — 7.091X10~2 — 6.761 X101 — 9.339X1072 — 2.186X10~2
1.47 — 1.519X10~! — 9.164 X102 — 6.677 X101 — 1.395X10~! — 5.992X102
1.78 1.548X 10! 9.872X102 6.101X10! 1.461 X101 7.785X102
2.00 — 1.509X 10! — 1.000X 101 — 5.664>X1071 — 1.406 X101 — 8.081 X102
3.00  1.110X10—! 1.120X10~1 7.700X1072 7.739X1072 4,180X10~1 4.204X10~1 9.960X1072 9,975X10~2 5.730X1072 5,741X10"2
4,00 8.770X1072 8.794X1072 5,960X1072 5.975X1072 3.390X10~1 3.397X10"1 7.790X10~% 7.787X10"2 4.350X1072 4,352X102
5.00 7.340X1072 7.365X1072 4,960X1072 4,970X1072 2,870X1071 2,878 X101 6.490X1072 6.500X1072 3.580X1072 3,575X102
6.00 6.360X1072 6.385X1072 4,280X1072 4.293X1072 2.500X10~1 2.511X10~! 5.620X1072 5.620X10~2 3.080X1072 3.075X10"2
7.00  5.650X1072 5.671X1072 3.790X102 3.803X1072 2,230X10~1 2.239X10~1 4,980X10"2 4,980X10"2 2.710X102 2.708xX102
8.00 5.090X1072 5,115X1072 3,420X1072 3,425X1072 2,020X1071 2,025X10~1 4,490X1072 4,480X1072 2.440X1072 2,431X102
9.00 4.650X1072 4,662X1072 3.120X1072 3.123X1072 1.850X10~1 1.849X10~! 4,090X1072 4,078X10~2 2.220X1072 2.214X10"2
10.00 4.290X1072 4,295X1072 2.870X1072 2.874X1072 1.700X10~! 1.706X10~1 3.,770X1072 3.761X1072 2.040X10-2 2.035X10 2
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Fig.3 Cellular S values for a particle (R.=6 pm, Ry=3 pm)
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Fig. 2 Cellular S values for « particle (R.=10 pm, R,=5 pm)
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Calculation of cellular S values for o particle based on Monte Carlo simulation

Xie Qin'"*, Geng Changran®, Chen Feida’, Tang Xiaobin’, Yao Ze’en'
(1. College of Nuclear Science and Technology , Lanzhou University, Lanzhou 730000, China;
2. College of Material Science and Technology, Nanjing University
of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In the case of radiation therapy and BNCT, alpha particles transport the energy to human tissue by second elec-
trons. However, in cellular scale alpha sources do not have a uniform distribution. In order to get the target dosimetry discrepan-
cy by different source locations, a computational application to calculate the S value with Monte Carlo toolkit Geant4d was pro-
grammed. S values of two dimensions, twelve energies, and three source locations were calculated. Compared with MIRD re-
sults, the difference between both is within 1%. Geant4 toolkit to calculate the cell dosimetry was proved to be believable and
flexible. A couple of S values of alpha particles produced in BNCT with 1. 47 MeV and 1. 78 MeV were calculated. To some ex-
tent these values can become reference values in clinical therapy.

Key words: microdosimetry; Monte Carlo method; alpha particle; S value; BNCT
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