|

) <

The University of Osaka
Institutional Knowledge Archive

Title |MeV BFRE LV WMeV hEFIRO LETOHEICRY
B H5

Author(s) |#gH, i

Citation |HAEZHRIRFZSMEE. 1971, 31(8), p. 933-948

Version Type|VoR

URL https://hdl. handle.net/11094/17237

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



TRfn464E11 5250 933—(39>

MeV BF#ids X oF 2MeV HEEFH o
LET o&%EIZBE4 555

O 2 2 BF S PR 40 BT 9 15
mom "’
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Radiation quality expressed in LET (Linear Energy Transfer) was discussed for the estimation of bio-
logical or therapeutic effectiveness. LET distributions and the average LET values of MeV electron and
2 MeV neutron were calculated from the energy distribution of the charged particles in water.

Following results are obtained:

i) LET value of electron beam at the tissue depth of more than 80%, dose is independent of the elect-
ron energy above 10 MeV and of the depth. The track average- and the dose average-LET values are
given as

Lr, 100 = 0.19 keV/u
and

L, 100 = 6.8 keV/u
respectively. Hence, any difference in the biological and or therapeutic effectiveness caused by the irra-
diations of different MeV electron beams is due to the difference in their dose distributions.

ii) The track average- and the dose average LET of ®Be (d,n) neutrons of average energy of 2 MeV
are given as

Lir, co = 45 keV/p
and

Lp, oo = 68 keV/u
respectively. From the consideration of the average LET of three types of neutrons and of their uses,
the track average LET is envisaged as an appropriate expression for the estimation of biological effective-
ness. '

iii) The track average LET values of MeV electron and of 2 MeV neutron are properly correlated

with their RBE (Relative Biological Effectiveness) of tumor cell killing and of normal cell killing.
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Fig.2 Comparison of electron fluence spectra
obtained by Burch?® (broken line), Berger and
Seltzer®” (solid line) for 10 MeV and by the
present work (open circles) for 13 MeV.
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Table 1. Average LET for eleciron beams
|
| Incident energy | Depth in water z Cut-off Le Lp
(MeV) (Z-cm) i (d-eV) (keV/) (keV/i)
a7 2 0.15 100 0.19 6.8
27 2 : 0.15 10000 0.22 - - 0.23
13 4 0.63 100 0.193 6.8
I 13 4 0.63 10000 0.23 0.31
| fiield boundary 1.0 100 0.59 11.4
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Table 2, Average LET for various radiations
(Burch®”, Burke and Pettit®)

T Cut-off ET : ED
Radiation (4-6V) | (keV/i) (keV/e)

¥Co Gamma Rays 100 0.25 6.9

22 MV X rays 100 0.19 6.0
200 kV x rays 100 1.7 9.4
*H beta rays 100 4.7 11.5
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Fig. 11 Block diagram of time-of-flight measuring
system to determine neutron energy.
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Fig. 12 Energy spectrum of neutrons from thick
target *Be (d,n)'*B reactions at 2.8 MeV in
comparison with that of neutrons from #*°UJ
fissions.
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Fig. 13 Slowed down spectrum of recoiled proton
fluence in tissue.
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Fig. 14 Slowed down spectrum of recoiled oxygen
and carbon atom fluences in tissue.
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