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ol.g3le] AT F Ut} ojuf YuYate] Aol YA 47t He AL LEﬁM
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i Energy Number of primar Energy Number of primar
‘ (KeV) jomizations(um") (KeV) ionizations(um™)
| 0.5 3.64x10° 40.0 10.04
Y 3.18x10? 50.0 8.67
a 0.7 2.84x10° 60.0 746
.08 2.57x10° 70.0 6.57
0.9 2.35x10° 80.0 5.90
1.0 2.17x10° 90.0 5.36
2.0 1.26x10' 200.0 291
30 9.08x10" 200.0 291
4.0 7.18x10" 300.0 2.20
50 5.97x10" 400.0 1.84
6.0 5.14x10" 500.0 1.62
7.0 4.52x10" 600.0 147
8.0 4.04x10" 700.0 1.36
9.0 3.66x10" 800.0 1.28
10.0 3.35x10" 900.0 1.22
20.0 1.87x10" 1000.0 117
300 1.33x10"
E 2. S0 YAt LMxe) SPI
Energy Number of primar Energy Number of primar
(KeV) ionizations (a/um) (MeV) ionizations (3/pm)
g 0.01 8.3x10° 06 6.62x10°
002 12.7x10° 0.7 5.90x10°
I 003 15.4x10° 08 5.32x10°
0.04 16.9x10° 0.9 4.86x10°
i 0.05 17.8x10? 1.0 4.48x10°
0.06 18.2x10° 2.0 2.56x10°
: 0.07 18.2x10° 3.0 1.83x10°
0.08 18.1x10° 40 143x10°
| 0.09 17.8x10° 5.0 1.19x10°
* 0.10 17.5x10° 6.0 1.02x10°
1 0.20 13.5x10 7.0 0.89x10°
! 0.30 10.7x10° 8.0 0.79x10°
i 0.40 8.9x10° 9.0 0.72x10°
; 0.50 7.6x107 10.0 0.65x10°
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1.00 45.75x10° 5.50 13.89x10?
1.50 36.98x10* 6.00 12.95x10°
2.00 30.26x10° 6.50 12.14x10°
2.50 25.70x10° 7.00 11.42x10°
3.00 22.39x10° 7.50 10.80x10°
3.50 19.88x10° 8.00 10.24x10°
4.00 17.91x10° 850 9.74x10
450 16.32x10° 9.00 9.92x10°
5.00 15.00x10° 10.00 8.51x10°
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A Study on Linear Energy Transfer and Specific Primary
lonizaton for Charged Particles Incident on Water

M. S NamGung®, B. K. Kim". J. H. Kim, Ph. D**

Dept. of Bio—medical Eng, Chonbuk National University, Chonju560—756"
Dept. of physics, Chonbuk National University, College of Natural Sciences,
Chonju 560—756"

Abstract

In order to accurate treat damage induced by ionizing radiation in biological system
on the cellular or subcellular level with physical parameters characterising the radiation,
specific primary ionization (SPI) is introduced as the parameter which does not suffer
from limitation of linear energy transfer (LET). In this present study, we calculate specitic
primayt ionization with total ionization cross section (TICS) of electrons, protons and alppa
particles incident on water. The used energy ranges cover those that have been freqently
used in radiobioligical experiments. For electrons above 1 keV, we have relativistic co
rrections and also compare the results with other data. For electrons energies below 100keV,
our results are in excellent agreement with theoretical calculations published recently by
(perris and zarris 1987). These results may be easily applied by the interested radiobiogists.



