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 Alpha particle is one of the by-products of neutron reactions, specifically in BNCT. With this concept, it is proposed that JENDL-4.0 can be utilized to simulate BNCT. 

 

 The simulation methods start with the simulation set-up, followed by the execution of the simulation, data calculation, data generation, and data analysis. The results 

generated in this study are then compared to the standard range values from the International Commission on Radiation Units and Measurements (ICRU) Report No. 49, 

Stopping Power and Ranges for Protons and Alpha Particles. 

 

 The range values from both measurements are plotted in a scatter graph and the JENDL-4.0 results are in agreement with the ICRU (1993) values. Moreover, the scatter 

plot that the values do not scatter much around each other and they have a positive, strong and linear correlation. 

 

 Finally, the alpha particle ranges from JENDL-4.0 agree to that of the standard ranges from ICRU and therefore, JENDL-4.0 is an acceptable data library for BNCT simu-

lations.  

ABSTRACT 

   
 

 

Figure 3. Boron and neutron reactions during BNCT [4] 

Goal: 

 to validate JENDL-4.0 PHITS physics model in the 

simulation of alpha particle ranges at 0.001 MeV to 1000 

MeV for BNCT 

Figure 1. Physical Models included in PHITS [1] 

JENDL-4.0, a 

data library un-

der Particle 

and Heavy Ion 

Transport code 

System 

(PHITS), pro-

vides fast ther-

mal reactions 

for neutrons 

[1]. 

HOW TO DO THIS? 

WHAT DOES NEUTRON REACTION PRODUCE? 

 
RESULTS 

Figure 7. The percent difference in ranges of alpha particle for different energies in water between JENDL-4.0 and ICRU (1993). 
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Figure 6. The alpha ICRU (1993) ranges comparison with ranges of alpha particle in water by using 

JENDL-4.0 with energies 0.001 MeV to 1000 MEV 

• As the energy increases, the 

range of alpha particle also 

increases (both results) 

• The results also have posi-

tive, strong and linear cor-

relation 

• The results obtained from 

JENDL-4.0 is in agreement 

with the standard range val-

ues from ICRU, 1993 

(Report No. 49, Stopping 

Power and Ranges for Pro-

tons and Alpha Particles 

[5]. 

 The obvious deviation or difference in range values can be due to the difference in experi-

mental environment. ICRU was obtained from an actual experiment while the results in this 

study are obtained from a simulation. 

 Figure 7 shows the percent difference between the range values obtained from JENDL-4.0 and 

ICRU (1993). While JENDL-4.0 shows a general agreement to the trend of the range values from 

ICRU (1993), they still show evident differences at higher energy region. 

 

 

 

 It can be concluded that the alpha particle ranges from JENDL-4.0 are in agreement to that of the stand-

ard ranges from ICRU. 

 Therefore, JENDL-4.0 is an acceptable data library for BNCT simulations. 

CONCLUSION 
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INTRODUCTION 

Alpha Particle: 

• Product of neutron reaction in 

BNCT (Figure 3) 

• Has high linear energy transfer 

(LET) [2} 
Figure 2. The alpha particle [3] 

Figure 4. Schematic diagram of the simulation 

 

Execute Simulation 

Data Calculation 

Data Generation 

Data Analysis 

Define Simulation Set-Up 

METHODS 

Figure 5. The water phantom in 

10cm radius with the energy 

source in the center 

Simulation Visualization 


