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ABSTRAK 

 
Penggunaan radiasi banyak dikembangan di berbagai bidang, khususnya 

dalam bidang kesehatan. Penelitian ini bertujuan untuk uji homogenitas melalui 
pola sebaran radiasi Cs-137 di daerah fantom, serta menghitung nilai backscatter 
factor (BSF) pada fantom PMMA standar dan fantom replika berbahan resin dan 
hardener. Proses pengambilan data dilakukan melalui penyinaran sumber Cs-137 
pada 9 titik di daerah kedua fantom tersebut dan di udara menggunakan DPE 
Polimaster seri PM1610. Variasi dosis penyinaran yang digunakan sebesar 28 , 
34 , dan 42 dengan absorber 1/10. Nilai sebaran dosis di permukaan fantom 
diolah menggunakan software surfer untuk mendapatkan visualisasi pola sebaran 
radiasi. Hasil analisis membuktikan bahwa titik A3 dengan koordinat (7,5 ,-7,5) 
memiliki dosis dengan nilai efektivitas lebih besar daripada titik pusat sumber 
radiasi (0,0) yaitu titik B2. Namun persebaran dosis Cs-137 pada daerah fantom 
termasuk homogen, karena nilai simpangan di setiap titik masih pada rentang aman 
dalam proteksi radiasi yaitu 1±20%. Kemudian menghitung nilai BSF dengan 
membagi nilai dosis di permukaan fantom dengan nilai dosis di udara pada titik 
koordinat masing-masing. Dihasilkan bahwa pada fantom standar dan fantom 
replika memiliki rata-rata nilai BSF yang relatif sama yaitu 1,04. Sehingga dapat 
disimpulkan bahwa fantom replika dapat digunakan dalam proses kalibrasi melalui 
uji respon terhadap radiasi yaitu nilai BSF. 

. 
 

Kata Kunci : Backscatter Factor (BSF), DPE Polimaster, Fantom, Homogenitas. 
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Nuril Jannah Zain, 2022, Comparative Study of Backscattering Factor 
Homogeneity of Cs-137 Radiation Distribution Using Standard Phantom and 
Replica Phantom. This thesis is under the guidance of Prof. Dr. Ir. 
Suhariningsih and Betty Rahayuningsih S.Si., M.Sc., Undergraduate Physics 
Study Program, Department of Physics, Faculty of Science and Technology, 
Airlangga University, Surabaya. 

 
ABSTRACT 

The use of radiation has been widely developed in various fields, especially 
in the health sector. This study aims to test the homogeneity through the distribution 
pattern of Cs-137 radiation in the phantom area, as well as to calculate the 
backscatter factor (BSF) value in standard PMMA phantoms and replica phantoms 
made of resin and hardener. The data collection process was carried out by 
irradiating a Cs-137 source at 9 points in the area of the two phantoms and in the 
air using DPE Polimaster PM1610 series. Variations in the irradiation dose used 

 
the phantom surface is processed using surfer software to obtain a visualization of 
the radiation distribution pattern. The results of the analysis prove that point A3 
with coordinates (7.5 ,-7.5) has a more optimal dose than the central point of the 
radiation source (0.0), namely point B2. However, the dose of Cs-137 in the 
phantom area is homogeneous, because the deviation value at each point is still 
within the safe range in radiation protection, which is 1±20%. Then calculate the 
BSF value by dividing the dose value on the phantom surface by the dose value in 
the air at each coordinate point. The result is that the standard phantom and replica 
phantom have an average BSF value that is relatively the same, namely 1.04. So it 
can be said that the phantom replica can be used in the calibration process through 
the response to radiation test, namely the BSF value. 

 
Keywords: Backscatter Factor (BSF), DPE Polimaster, Phantom, Homogenity. 
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