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As an introduction of the ion beam analysis, I will introduce the elementary aspects of ion scattering
analysis method of HEIS, MEIS and LEIS. I will explain these four important concepts, kinematic factor,
scattering cross section, stopping power, and energy struggling.
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Fig. 1. Schematic diagram of elastic collision between a pro-
jectile of mass M), energy E, and a target mass M, which is
initially at rest. After the collision, projectile of mass M, is
scattered in direction of angle 8 with energy E|, and target
particles of mass M, are recoiled in direction of angle ¢ with
energy L.
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Fig. 2. Kinematic factor K [Eq. (1)] of He projectile at a scat-
tering angle of =170° as a function of the target mass M,.
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Fig. 3. Energy of scattered He projectile per target mass dif-
ference at a scattering angle of =170° and a incident energy of
2 MeV as a function of the target mass M.
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Fig. 4. Kinematic factor K [Eq. (1)] at a scattering angle of

=170° as a function of the target mass M, for the projectile of
H, He and Ne.
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Fig. 5. Kinematic factor K [Eq. (1)] of *He projectile as a func-
tion of the target mass M, at scattering angles of =50°, 100°
and 170°.
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Fig. 6. Recoil kinematic factor K, [Eq. (2)] at a recoil angle of
=30° as a function of the target mass M, for the projectile of
“He, "N and ¥ClL.
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Fig. 7. Rutherford differential scattering cross section d /d
[Eq. (3)] of *He projectile at a scattering angle of =170° as a
function of the target atomic number Z, at the incident kinetic
energy of 0.5, 1 and 2 MeV.
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Fig. 8. Rutherford differential scattering cross section d /d
[Eq. (3)] of He projectile as a function of the target atomic
number Z, at an incident kinetic energy of 2 MeV for various
scattering angles.
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Fig. 9. Correction factors F' [Eq. (4)] for the Rutherford cross
section of He projectile at a scattering angle of =170° as a
function of the target atomic number Z, for a variety of inci-
dent kinetic energies.
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Fig. 10. Correction factors F [Eq. (4)] for the Rutherford cross
section of He backscattered from gold as a function of scatter-
ing angle at a variety of incident kinetic energies.
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Fig. 11. Shematic diagram showing relation between the en-
ergy loss and the depth of target atoms in ion scattering analy-
sis.
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Fig. 12. He ion energy dependence of an electronic stopping
power S, and a nuclear stopping power S, for Si target.
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Fig. 13. Energy dependence of the stopping power of Si and Au
target for the projectile of H and He.
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Fig. 14. Stopping power of He projectile to all elements for the
projectile energy of 1 and 2 MeV.
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Fig. 15. Depth dependence of the Bohr energy straggling of He
projectile irradiated to Si target.

3. BPDOIZ

%2 [EOSENE, S SOEAMED S HF ¥RV
VTR 4212 oWT, KMEEL L THEELST
L2260 Thsd. HF30EINE, MHiEgEOHEGE =
FNX—ANT T TERTDHELDLIZ, Fx
KV T EFLLBHT LA TETHS. B, £
DEFDZIMESTZFER S Z A2 HA I NEE N
TR 2,

4. BEIWR

[1] W. K. Chu, J. W. Mayer, and M. A. Nicolet, in Back-
scattering Spectrometry, Academic Press (1978).

[2] H. H. Brongersma, N. Hazewindus, J. M. van
Nieuwland, A. M. M. Otten, and A. J. Smets, Rev.
Sci. Instrum. 49, 707 (1978).

[3] L. C. Feldman and J. W. Mayer, in Fundamentals of
Surface and Thin Film Analysis, Elsevier Science
Publishing (1986).

[4] Handbook of Modern lon Beam Materials Analysis,
ed. by J. R. Tesmer and M. Nastasi, Materials Re-
search Society (1995).

[5] M. Mayer, SIMNRA User s Guide, MaxPlanck Insti-

tut fiir Plasmaphysik (1997-2002).

[6] J. E. E. Baglin and J. F. Ziegler, J. Appl. Phys. 45,
1413 (1974).

[7] D. Boutard, W. Moller, and B. M. U. Schertzer, Phys.
Rev. B 38,2988 (1988).



