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Abstract: In this work we present a simple relation for mass stopping power (in MeVcm
2
/g) of alpha particles in 

energy range 10-100MeV in eye Lens and its compositions (H, C, N, O, Na, S, Cl). The proposed relations have 

been described in terms of alpha particle energy only. The data for mass stopping powers are fitted to a suitable 

module. 
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1.   INTRODUCTION 

The stopping power of the matter resulting from the passage of charged particles through it is an important topic not only 

in the field of physics but also includes large areas of science, such as ion implantation, fundamental particle physics, 

nuclear physics, radiation damage, radiology [1-6].  

Stopping Power is defined as the amount of energy that a particle loses in every unit of length from its path through the 

materials. Therefore, the process of energy loss of the charged particle passing through the target material must be very 

accurate through direct practical measurement or through theoretical calculation and study The property of the target 

material and how it responds to the interaction with the charged particles. The charged particle when it travels through the 

material is that its interaction with the target atoms is caused by electrostatic forces between the charged particles and that 

reaction is divided into two elastic collisions with all the atoms and inelastic collisions with the target material electrons. 

As we Know that the electron Cloud occupies more space than the nuclei of atoms, so the loss of energy caused by the 

non-elastic collisions are expected to be greater than the loss of energy by elastic collisions.  

In this paper, the stopping powers of alpha particles in eye lens and its composition (P,S)  are calculated using Bethe- 

Bloch formula [1-6]. The other composition of eye lens (H,C,N,O,Na,Cl) calculated by ASTAR code [2].  

2.   THEORY AND CALCULATION METHOD 

The following Bethe stopping power equation [1-6] has been used for energy range 1-200MeV: 
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Where β is V/c where v is the alpha particle velocity and c is light velocity, z is atomic number of alpha particle, I is the  

excitation energy and F(β) is given by  

 ( )    
          

    
     

n is calculated using the following relation: 
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Where Na Avogadro number, ρ is the density of substances and 
 

 
 is the ratio of atomic number to the mass number of 

substances. 

 The basic data for eye lens and its compositions (P,S) are given in Table (1). 

The equations for calculated mass stopping power for eye lens and its composition (P,S) are given by equations (3-5) 

respectively based on Bethe equations after substituting the constants from table (1)   

 For calculation mass stopping power for alpha particles in eye lens the following equation is used:  
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For mass stopping power of alpha particle in (15p) the following equation is used: 
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For mass stopping power of alpha particles in (16S) the following equation is used: 
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For mass stopping power for other compositions of eye lens  is calculated using ASTAR code (H,C,N,O,Na,Cl) [2] 

3.   RESULTS 

The results for mass stopping powers for the present work with other data avalible in ASTAR code are given in Table (2). 

We have plotted graphs between available mass stopping powers versus alpha particle energy. We observed that the mass 

stopping powers are decreasing with increasing alpha particle energy which are presented in fiq 1. Using the fitted graph 

of eye lens we have been able to find a simple empirical relation for mass stopping power of alpha particles in energy 

range 10-100MeV by the following relation: 

                                                                                           ( )  

Where Y is the mass stopping power in MeVcm
2
/g , X is the alpha particles energy  in MeV, a = 3534.5 and b =-0.813 

Table (1): Basic Data for calculating mass stopping powers 

I(eV) N 
(
Electrons/m

3) 

⟨ | ⟩ Density(ρ) 

g/cm
3 

Substances 

74.3 3.53×10
29 

0.54709 1.070 Eye lens 

183.45 5.31      0.4843 1.8219 P 

192.16 6.22      0.4989 2.0686 S 

Table (2): Compositions of eye Lens 

Composition 

Z fraction by weight 

Substance 

0.096000 H 

0.195000 C 

0.057000 N 

0.646000 O 

0.001000 Na 

0.001000 P 

0.003000 S 

0.001000 Cl 
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Table (3); mass stopping power of alpha particles in eye and its compositions 

Mass Stopping Power (MeVcm
2
/g) Alpha 

particle 

energy 

(MeV) 

Eye Lens Cl S P Na O N C H  

534.8 350.1 380.2 374.1 394.6 447.3 461.8 478.6 1335 10 

311.4 314.0 229.9 225.8 236.2 264.4 271.7 280.1 749.2 20 

225.4 158.4 169.4 166.2 173.2 192.8 187.6 303.3 532.8 30 

176.8 127.5 134.3 131.6 138.7 153.8 157.4 161.6 418.3 40 

147.9 107.6 113.2 110.9 116.6 128.9 131.9 135.3 346.7 50 

125.9 93.7 97.1 95.0 101.1 111.6 114.1 116.9 297.6 60 

111.7 83.2 86. 84.5 89.7 98.9 100.9 103.4 261.5 70 

99.8 75.1 77.50 75.9 80.8 88.9 90.8 92.9 237.9 80 

89.9 63.3 70.0 68.5 73.7 81.0 82.7 84.6 212.0 90 

83.4 68.6 65.1 63.69 67.9 74.5 76.0 77.7 194.7 100 

 

 

y  = 3534.5x-0.813 

R=0.9998 
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Fiq 1: Mass Stopping Power of Alpha Particles in eye lens 
and its compositions 
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4.   CONCLUSIONS 

From the above results obtained using the proposed relations for mass stopping power calculations of alpha particle in eye 

lens and its compositions the following conclusions are drown: 

1-It observed that the mass stopping power can be expressed in term of alpha particle  energy only.  

2- It is also noteworthy that the proposed relation is simpler, widely applicable 

3- Also we notice that the mass stopping power decreasing with increasing the alpha particle energy 

4- The present proposed equations for mass stopping power are simple and are applied to a large range of alpha particle 

energy up to 100MeV  

5- The equations proposed in the current study give important information for those interested in charged particles radio 

therapy and radiation hazard. 
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