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ABSTRAK 

AYI RUSMIATI. Analisis Potensi Tomografi Muon sebagai Sistem Deteksi 

Dini Tanah Longsor dengan Simulasi Monte Carlo PHITS. Dibimbing oleh SITTI 

YANI dan TONY IBNU SUMARYADA. 

 

Indonesia rentan terhadap tanah longsor yang dipicu curah hujan tinggi 

sehingga menyebabkan perubahan densitas dan kandungan air dalam tanah. Oleh 

karena itu, diperlukan metode deteksi dini non-destruktif. Penelitian ini bertujuan 

menganalisis potensi tomografi muon menggunakan simulasi Monte Carlo dengan 

perangkat lunak Particle and Heavy Ion Transport Code System (PHITS) pada 

model tanah inhomogen dan berlapis dengan variasi kandungan air 0%, 10%, 20% 

dan 30% dengan sumber muon isotropik berenergi 10 MeV – 100 GeV. Hasil 

menunjukkan muon memiliki penetrasi tinggi namun kurang sensitif terhadap 

perubahan densitas, sedangkan partikel sekunder terutama neutron, paling responsif 

terhadap variasi kondisi tanah. Dengan demikian, deteksi dini lebih efektif 

dilakukan secara tidak langsung melalui analisis partikel sekunder, khususnya 

neutron. 

 

Kata Kunci: Deteksi dini, Monte Carlo, PHITS, Tanah longsor, Tomografi muon 

 

 

ABSTRACT 

AYI RUSMIATI. Analysis of the Potential of Muon Tomography as an 

Early Detection System for Landslides Using PHITS Monte Carlo Simulations. 

Supervised by SITTI YANI and TONY IBNU SUMARYADA. 

 

Indonesia is highly vulnerable to landslides triggered by intense rainfall, 

which alters soil density and water content. Therefore, a non-destructive early 

detection method is required. This study aims to analyze the potential of muon 

tomography using Monte Carlo simulation with the Particle and Heavy Ion 

Transport Code System (PHITS) on inhomogeneous and layered soil models with 

water content variations of 0%, 10%, 20%, and 30%, using an isotropic muon 

source with energies ranging from 10 MeV to 100 GeV. The results show that 

muons have high penetration capability but are less sensitive to density changes, 

while secondary particles, especially neutrons, exhibit the strongest response to 

variations in soil conditions. Thus, early detection is more effectively performed 

indirectly through the analysis of secondary particles, particularly neutrons. 

 

Keywords: Early detection, Landslides, Monte Carlo, Muon tomography, PHITS 
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