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Experiments on the Energy-loss of Proton under
Channeling along the {111) axis in Silicons

Tetuya Haca Tkuo Tormmi
Tuneharu SHI0JIRI  Yutaka ABE

(Recevied August 31, 1977)

Abstraet

Experiments on the energy-loss of channeled protons along the {111} axis of silicon
single crystals were carried out over a range of medium incident energies. The experi-
mental results did not obey the “equipartition rule” in this energy range and this fact
suggested that both close collisions and collision with distant plasma resonance were
responsible for the energy-loss of the channeled protons.

The contributions of valence electrons and core electrons to the energy-loss were
investigated accoring to the theory of Dettman and Robinson. It was pointed out that
the main physical origin of the deviation of experimental results from the theoretical
calculations was due to the overestimation of valence electron contribution in this energy

range.
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Table 1. Characteristics of ion beams

Hydrogen gas ‘ Helium gas
H+ | 0.8 (nA) | He+ 04 {(pA) probe voltage: 1kV
Hf | 2.0 ‘, He+ i 1.0% gas leak: 3X10-6 torr
HT ! 15 i rf voltage: 400V
total beam l 8.0 % total beam | 2.5 *probe voltage 25 kV
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Table 2. Stopping power due to valence electrons

proton energies i velocities by i bujas 1 —(dE[dX),
(MeV) (cm/sec) (A) (KeV/pm)
10 1.38 X 109 5.74 f 8.20 I 26.8
08 1.23X 109 513 7.33 | 325
06 LO7X 109 146 | 637 | 407
0.4 8.72 X 108 3.63 \ 5.19 56.6
02 6.16 108 2.57 \ 3.67 \ 962

WRIT core electrons DFHZWDONTHEL S, v ) = Vit L-shell i 8 {®D core electrons &
B, FOEE=FAF -1 ~100eV TH 5, ki3 5ETF D Bohr 2&IT ar=02A ¢
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Table 3. Stopping power due to core electrons

proton energies —dE/dX)en —dE/dX)rd
V/ VCOI’G
(MeV) (KeV/¢m) (KeV/pm)
1.0 ! 2.34 2.0 27.0
0.8 2.08 1.7 30.1
0.6 1.81 15 36.0
0.4 1.48 1.0 46.1
0.2 i 1.04 0.5 63.6

Table 4. Comparision of experimental results with theory

proton energies stopping power I stopping power I1
(MeV) Theory 5 Exp. Theory ; Exp.
1.0 28.2 28 53.8 1 44
0.8 34.2 35 62.6 50
0.6 42.2 45 76.7 | 58
04 576 103
0.2 96.7 71 106 82
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