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The primary ionization is an important part of study in nuclear and particle physics experiments.
In high rate experiments [1], the primary ionization is helpful in deep understanding of the
discharge formation and charge density studies. The primary ionization was obtained from the
simulation of alpha source to estimate discharge probability using single and triple GEM
configuration in argon gas mixture [2]. We present and focus here only on the simulation of
primary ionization in different argon based gas mixtures [3] to obtain the number of primaries,
spatial and energy information.
The simulation tools like geant4 [4] and heed [5] have applications in nuclear, particle,
accelerator, medical and space sciences. The geant4 and heed were used to simulate the passage
of particles through the matter. The advantage of geant4 toolkit is that it generates the particle
information like energy deposition and position co-ordinates after each step. These steps are
produced after each interactions that computes the cross-sections of physics processes that were
considered for this simulation in a gas volume. The properties of primary ionization, as
estimated by geant4 and heed have been compared.
We simulated a collimated beam of alpha particles with and without mylar sheet to compare
the range of alpha particles. A bragg peak was obtained because the alpha particles deposit
more energy towards the end of the trajectory in the gas volume. The energy loss of charged
particles is inversely proportional to the square of their velocity which causes the bragg peak
to occur. Thus, the number of primaries appear to be more near the bragg peak. The number of
primaries generated with geant4 toolkit has been compared with the heed also. We simulated
muons also in a similar manner to study primary ionization, though muons weakly interact with
the gas volume for study.
A similar analysis has been done for Fe-55 source which is radioactive in nature. The Fe-55
captures electron and produce primary ionization along with Mn-55, ν e and gamma which are
the secondaries in this reaction. The primary ionization have been compared with heed also.
We found that the response of alpha, muons and Fe-55 source in these Ar-based gas mixtures
is found to be different due to their different properties.
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