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ABSTRAK 

Rifka Nurbayti 

NIM: 191720005 

Desain Lensa Kacamata Perisai Radiasi Gamma 

Berbasis Tellurium Dioxide Menggunakan Software 

PHITS 

 

Pemanfaatan berbagai sumber radiasi tentu harus 

dilakukan secara cermat dan memenuhi kriteria keselamatan 

kerja. Desain kacamata perisai radiasi gamma menjadi salah satu 

upaya dalam meminimalisir risiko efek skolastik maupun 

deterministik pada lensa mata pekerja radiasi. Dalam penelitian 

ini telah dikaji sistem material TeO2-TiO2-ZnO; WO3-MoO3-

TeO2, dan Bi2O3-B2O3-TeO2 dengan variasi ketebalan 2105,2  ;

2105,7  ; 2105,8  ;
12 10 ; 

13 10 ;
14 10 ; 

1105  cm 

diujikan untuk sumber 
137

Cs dan 
60

Co dengan aktivitas 

radionuklida 50 mCi serta pengaturan jarak 50;65;80;100 cm dari 

lensa kacamata perisai radiasi. Penelitian ini merupakan 

penelitian dengan metode simulasi numerik menggunakan 

software PHITS berbasis Monte Carlo. Pemodelan dilakukan 

dengan mendesains geometri lensa kacamata dan phantom mata 
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bertujuan untuk mengetahui redaman photon saat melintasi 

material lensa kacamata. Output program berupa nilai fluks 

partikel digunakan untuk menentukan nilai attenuasi 

radiasi gamma, selanjutnya dari hasil tersebut dihitung 

HVL dan MFP. Kemudian output program berupa nilai 

dosis serap peneliti gunakan untuk mengevaluasi nilai 

dosis yang diterima oleh phantom mata sehingga  

memperoleh informasi tentang efektivitas kacamata perisai 

radiasi gamma dalam melindungi lensa mata manusia. Dari 

seluruh hasil simulasi didapatkan sistem material TeO2-

TiO2-ZnO berketebalan 
1102  cm dan 

1103  cm 

sebagai material paling efektif dalam mereduksi dosis 

radiasi dibandingkan dengan kandidat sistem material 

lainnya.  

Kata Kunci: Kacamata Proteksi, Radiasi Gamma, Lensa 

Mata, NBD, Kaca Tellurite. 
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ABSTRACT 

Rifka Nurbayti 

NIM: 191720005 

Design of Google for Gamma Radiation Protection with 

Tellurite glass systems using PHITS 

 

The utilization of various radiation sources must be 

carried out carefully and in compliance with safety criteria for 

workplace safety. The design of google for gamma radiation 

protection is an efforts to minimize the risk of scholastic and 

deterministic effect on the eye lenses of radiation workers. In this 

research, an investigation to material system TeO2-TiO2-ZnO; 

WO3-MoO3-TeO2, and Bi2O3-B2O3-TeO2 with thickness variation 

of 2105,2  ; 2105,7  ; 2105,8  ;
12 10 ; 

13 10 ;
14 10 ; 

1105  cm was tasted sources for 
137

Cs and 
60

Co with activity 

radionuclide of 50 mCi. The distance an investigation of 

50;65;80;100 cm from the google radiation protection. This 

research is an numerical simulation study conducted using Monte 

Carlo-based PHITS software. The modeling was done by 

designing the geometry of google and eye phantom with the aim 

of determining the attenuation of photon as they pass through the 
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google matter. The program's output consists of particle flux 

values, which are used to determine the gamma radiation 

attenuation, followed by the calculation of Half-Value Layer 

(HVL) and Mean Free Path (MFP) from these results. 

Subsequently, the program's output, which includes absorbed 

dose values, is used by the researcher to evaluate the dose 

received by the eye phantom, thereby obtaining information 

about the effectiveness of google for gamma radiation in 

protecting the human eye lens. The results of this research, the 

material system TeO2-TiO2-ZnO with a thickness of 
1102  cm 

and 
1103  cm was produced as the most effective material in 

reducing radiation dose. 

Keywords: Google Protection, Gamma Radiation, Eye Lens, 

Dose Limit Value, Tellurite Glass. 
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