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APLIKASI METODE SPLIT - STEP FOURIER 

DALAM MENYELIDIKI SOLUSI BRIGHT SOLITON 

UNTUK KRISTAL FOTOREFRAKTIF 

 

 

ABSTRAK 

Soliton dalam kristal fotorefraktif telah diketahui eksis dan sekarang menjadi tren 

riset sains di era modern.  Penelitian soliton dalam kristal fotorefraktif melibatkan 

berbagai disiplin ilmu, yang bekerja saling melengkapi antara teori, model dan 

eksperimen. Fisika memberikan landasan teori yang dapat digunakan untuk 

eksperimen. Dalam menyusun teori ini sangat sering dihadapkan pada problem 

matematis yang rumit, terutama saat menyelesaikan model persamaan dinamika 

soliton. Pada penelitian ini, metode numerik split-step Fourier telah sukses 

diaplikasikan ke dalam model dinamika bright soliton bergantung waktu dalam 

kristal fotorefraktif yang memiliki kedua efek elektro-optik linier dan kuadratik.  

Dari hasil perhitungan numerik, diperoleh bright soliton terbentuk pada keadaan 

steady, dan mengalami evolusi hingga akhirnya stabil. Kristal fotorefraktif 

ditemukan memiliki waktu respon ( 2  ) dalam membentuk soliton. Terakhir, 

efek elektro-optik ditemukan mempengaruhi kestabilan bright soliton.  

Kata-kata kunci: bright soliton, kristal fotorefraktif, split-step Fourier
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APPLICATION OF THE SPLIT-STEP FOURIER METHOD 

ON INVESTIGATION OF THE BRIGHT SOLITON SOLUTION 

IN PHOTOREFRACTIVE CRYSTALS 

 

 

ABSTRACT  

Solitons in photorefractive crystals have been known to exist and currently become 

a trend of research in the modern era.  Research on soliton in photorefractive 

crystals has involved a variety of disciplines, which work complementary among 

theories, models and experiments.  Physics provides a theoretical basis that can be 

used for experimentation. In compiling this theory very often faced with 

complicated mathematical problems, especially when solving the equation models 

of soliton dynamics.  In this study, the numerical split-step Fourier method has been 

successfully applied to the time-dependent model of bright soliton dynamics in 

photorefractive crystals having both linear and quadratic electro-optical effect.  

From the results of numerical calculations, the bright soliton is formed in a steady-

state, and undergoes evolution until finally stable.  Photorefractive crystals are 

found to have a response time ( 2  ) in forming a soliton. Finally, the electro-

optical effect was found to affect the stability of bright solitons. 

Keywords: bright soliton, photorefractive crystals, split-step Fourier
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