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Table 1 STM observation results of HOPG put behind botanic samples

Sample Ton energy(KeV) Ton dose(ions/cm®) Density of protrustion(em®) protrustion to dose

S30-1 40 5% 107 1.9% 10" 3.8x10°°
S30-2 40 5% 107 2.1x 10" 4.2x107°
S50-1 100 5% 10'° 2.7x 10" 5.2x 1077

S50-2 100 5% 10'° 1.3x 10" 2.6x10°°




120 2002

HOPG HOPG

DNA
HOPG

60m DNA
HOPG

2

Table 2 The statistics results of damage distribution on HOPG (S = ~/N , Si is the standard

deviation of the number of damage in unit image)

Sample Ton energy (KeV) Ion dose (ions/cm®) average protrustions per unit image N Sy Sao
\ 100 2 x 10" 8.7 2.8 2.9
\ 40 2 x 10" 10.0 2.7 3.3
S50-1 100 5% 10 3.4 3.5 1.8
S50-2 100 5% 10" 13.1 7.3 3.6
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Fig.4 Typical energy spectra of 2.5MeV proton

transmit 50#m thick kidney bean slices
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STUDIES ON THE LONG - RANGE PENETRATION BEHAVIOR
OF LOW - ENERGY IONS IN BOTANIC SAMPLES
LIU Feng, WANG Yu-gang, XUE Jian-ming, WANG Si-xue,
CHEN Jiang, Li Gang, DU Guang —hua, YAN Sha, ZHAO Wei- jiang
(Ton Beam Group, Institute of Heavy lon Physics Peking University Beijing 100871, China)
Abstract: Knowing the possible penetration depth of low — energy ions in botanic samples is
essential to understand the mechanism of crop breeding induced by low —energy ion implantation to
dry plant seeds. Energetic particles penetrated through certain botanic samples with thickners of
30tm, 50#m and 100¢m kidney bean slices and 20/m tomato peel in low — energy ion irradiation
have been detected with transmission measurement. The experimental results demonstrated that the
penetrated depth of low — energy ions in these botanic samples such as kidney bean slices was at
least 60#m, which is much larger than the projectile range of such ions in normal solids samples.
The probability of such long —range penetration was no more than 107°. The distribution of damage
induced by long — penetrated ions was not homogeneous. The energy spectra of high — energy pro-
tons transmit through samples were also obtained. It indicated that the damage to the botanic
samples during the irradiation was not severe and the long —range penetration of low —energy ions
in the botanic samples may result from the special structure of the samples.
Key Words: Low energy ion irradiation lon transmission measurement STM

Energy spectrum of high energy proton Botanic samples



