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Abstract

Investigation of energy deposition value of heavy ion beams by OK2 code

Shiva Ghaseminejad

Due to a favorable energy deposition behavior of ions in matter it is expected that heavy
ion beams would be one of preferable candidates in various fields including Heavy Ion Beam
Inertial Fusion (HIF) and medical treatments. In this research, energy depositions of heavy ion
beams by OK2 code have been studied. OK2 code provides computational capabilities of a
three-dimensional ion beam energy deposition on a target with an arbitrary shape and
structure. The simulations include 4 tests. The first one is an Al monolayer pellet, the second
one illustrates the shell-type target surface illumination, the third one shows a cylindrical
target illumination, and the forth one is the energy deposition in a complicated target shape
with an internal structure of Al. Projectile ions in these tests are Carbon and Lead ions and
target material in last 3 tests is water which exists in nature more widely and is a well-known
substance. We used MATLAB 2007 software and have written a program to 3D visualization
of energy deposition on targets that resulted from testing the OK2 code. The figures clearly
show region of maximum energy deposition and it is well seen that the concave areas and
surface holes are not illuminated. Also the stopping powers profiles of various beams in solid
materials and simulation of beam trajectories in multilayer targets have drawn with SRIM
software to comparing with OK2 results. These results would be useful in a great number of
scientific simulations for solving many important tasks not only for HIF but also in material
sciences and medical treatments.

Key words: energy deposition, heavy ion beam fusion, OK2 code, 3D visualization.
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D+ T - *He(3.52 Mev) + n(14.06 MeV)
D+D - *T(1.01 Mev) + p(3.03 MeV)

D +D - *He(0.82 Mev) + n(2.45 MeV)
D+ D - *T(1.01 Mev) + p(3.03 MeV)

D+ 3He —» *He(3.67 Mev) + p(14.67 MeV)
T+T- *He+n+n(11.32 MeV)

*He + D — *He + p + n(12.1 MeV)

*He + D —» *He(4.8 MeV) + D(9.5 MeV)
*He + D » *He(2.4 MeV) + p(11.9 MeV)
p+ SLi > *He(1.7 MeV) + 3He(2.3 MeV)

p+ "Li > 2 *He(22.4 MeV)

D + Li® - 2 *He(22.4 MeV)

p+ B - 3 *He(8.682 MeV)

n+ °Li » *He(22.4 MeV) + T(2.7 MeV)




