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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 M1, energy E0 and a target mass M2 which is 
initially at rest. After the collision, projectile of mass M1 is 
scattered in direction of angle � with energy E1, and target 
particles of mass M2 are recoiled in direction of angle � with 
energy E2.  
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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 M2.  
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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 M2. 
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Fig. 4. Kinematic factor K [Eq. (1)] at a scattering angle of 
� =170° as a function of the target mass M2 for the projectile of 
H, He and Ne.  
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Fig. 5. Kinematic factor K [Eq. (1)] of 4He projectile as a func-
tion of the target mass M2 at scattering angles of � =50°, 100° 
and 170°.  
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Fig. 6. Recoil kinematic factor Kr [Eq. (2)] at a recoil angle of 
� =30° as a function of the target mass M2 for the projectile of 
4He, 14N and 35Cl.  
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Fig. 7. Rutherford differential scattering cross section d� /d� 
[Eq. (3)] of 4He projectile at a scattering angle of � =170° as a 
function of the target atomic number Z2 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 Z2 at an incident kinetic energy of 2 MeV for various 
scattering angles. 
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Fig. 12. He ion energy dependence of an electronic stopping 
power Se and a nuclear stopping power Sn 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. 
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