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The primary cosmic ray particles constitute 85% protons, 12% helium, 3% iron, and heavier elements. .
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They interact with the Earth's atmosphere, producing secondary particles known as Extensive Air
Showers (EAS). Among the particles produced in EAS are pions and kaons, which subsequently
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decay into muons. Cosmic ray muons dominate the population of cosmic ray particles on the Earth's interactions. EPOS LHC(used in this work) proton, helium, and iron. g w
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understanding of EAS_, Monte Carlo (MC) simulations of EAS were perf_ormed using_the EPOS and composition. . Element(i) = E(i) = ar(i) x100% 102k
GHEISHA models, which account for high and low-energy particle interactions, respectively. 2 0 : Z ar(i) P
The simulations using EPOS LHC from this work with the measurements of the two-fold coincidence ||'0n 56 6 36 - |
gave a primary composition cosmic ray as (protons (81+0.01) %, helium (10+0.04) %, and (9+5.88) % : - 2 R .-
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essential for comprehending the development of extensive air showers. Furthermore, this information Specification For Simulations (Steering Card) sk ekar ()

enhances our understanding of the chemical composition of primary cosmic ray particles. Energy slope i
- Figure 4: The estimation of the
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photon
. . ) ) : v The VENUS model was utilized to analyze decoherence curves, leading to the determination
> GHEISHA models were used in this study for the high and low energies respectively. Energy range 1E4- 1E5 GeV : of a composition of (77+11)% protons and (23+11)% iron nuclei for cosmic rays (Tcacuic
When a primary cosmic ray proton (p) or nucleus collides with nucleiin the : 2006).
atmosphere, secondary partficles such as the pions () and kaons (K) are Zenith angle O to 69 From this work using the EPOS LHC model measured parameters fitted to the measurement

produced (2). N , : of two-fold coincidences indicates a primary composition of (81+0.01)% for protons,
> OThe proton loses energy as a result of these collisions. The produced pions and Seed numbers Random number sequence. : (100.04)% helium, and (9 +5.88)% iron.

kaons can be charged or neutral. Charged pions and kaons decay fo muons () : ‘| v Interestingly, the comparison and analysis of different models and experimental data
which further decay into electrons (e-) and positrons (e+): Muons of sufficient Azimuthal angle -180 to 180 . consistently favor the light composition of primary cosmic rays.
energy can reach the earth’s surface and beyond. Cosmic ray muons serve as Magnetic Field(for Nairobi) Bx = 30.89uT and Bz =-12.7973 uT . v’ The EPOS LHC accounts for all the primary composition even helium which hasn’t been

penetrating probes fo explore the cosmos. accounted for in the past experiments only the proton uncertainty for this model seems a bit
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distribution of cosmic ray muons. We have also determined the variation of cosmic [ .
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to carry out Monte Carlo simulations of the Extensive Air Showers. The EPOS LHC - i . " — : :
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ELEMENT ' [ S : From this work the primary composition of the cosmic rays is determined
-..." e L ]- (81+0.01)% for protons, (10+0.04)% for helium, and (9 +5.88)% iron.
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Data & Methodology

/ Cosmic ray muons in coincidence
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Two-fold coincidences

Measurements of cosmic ray muons were carried out from
6th to 29th June 2023 from 0900 h to 1700 h using a two-fold .
coincidences technique as illustrated in Fig. 1. Counts were -

i . .
taken at different times of the day at varied distances. The 1. C. Grupen, Neutrinos, Dark Matterand Co, Springer,
dist bet h ) ot detect h b . 3 S NP, Fachmedien Wiesbaden, 2021.
distance between each pair ot two detectors has been | 2. AE.AE. Ali Extensive Air Shower Simulation, Tanta * This work was done in the International Atomic Energy (IAEA)
increased to a maximum of 35.5 m_‘ ,D The output from the . M PR | UnivR. Internet Reactor Laboratory (IRL) at Kenyatta University. The
deteCtorS was fed to the amp“f'er and then to the . HELIUM 005731‘00027 'l.l724100243 '027241’00358 ].64]910.08]7 e BN S TS ! 3. TC&CUiC, Lateral Distribution of Cosmic Ray Muons fo"owing technical staff facilitated the instrumentation of the
discriminator. This is to filter out the noise from the signal. The . | Underground: Results from the Cosmo ALEPH work: Mr. Joseph Wataka and Mr.
output from the discriminator was fed to the quad coincidence * _ o o ' AEfXgefhmeEt, tS'?gfqn U-,t2|(:3§§A 6019 (1698)" avalable f Frederick Mudimba
unit. O The coincidence rate was calculated for each distance Figure 2:Variation of coincidence | o e A EU Gl AR _ R EWRIEL T

e .. flux with distance for proton the CORSIKA web page https://www.iap.kit.edu/corsika/.
between the detectors. The statistical uncertainties were = IRON 0.0020£0.0002  -1.093120.0112 -0.4246£0.0395 14.4102¢1.6336 ’ ' 5.W.D. Apel, AF. Badea, K. Bekk , A.

EEEEEE considered and data was recorded in counts/minute. The data * Helium and iron respectively Bercuci, J. Bliimer, H. Bozdog, J. Zabierowski, Comparison of

was converted to coincidence flux (counts/min /m2/sr) taking . | measured and simulated lateral distributions for electrons and

Figure 1: Experimental setup for the detection into account the detector acceptance . . muons with KASCADE, Astropart . Phys. 24 (6) (2006) 467
of cosmic ray muons in two-fold coincidence. 483.

RESEARCH POSTER PRESENT/

WWW. PosterPresentatlons com



