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Abstract ; In order to improve the amplification performance of the fiber Raman amplifier,a photonic crys-
tal fiber with high Raman gain coefficient and larger negative dispersion was designed. The full vector fi-
nite element analysis method is used to numerically analyze the photonic crystal fiber with a regular oc-
tagonal cladding,explore the effects of changes in air pore structure and core doped germanium concen-
tration on effective mode field area and Raman gain coefficient. Finally,a photonic crystal fiber with small
mode field area,high Raman gain coefficient and large negative dispersion is obtained. The research re-
sults show that the germanium-doped photonic crystal fiber structure with a cladding air hole diameter of
1 pm and a hole spacing of 1.2 pm at a pump wavelength of 1450 nm and a signal wavelength of 1550
nm can obtain a high Raman gain coefficient of 19. 97 W' « km '. At the same time,a large negative
dispersion of —327.6 ps/(nm ¢ km) can be obtained at 1550 nm. The comprehensive characteristics of
this fiber are of great significance to the improvement of the amplification performance of the Raman am-
plifier.
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Fig. 1 Schematic diagram of PCF cross section: (a) Undoped PCF; (b) Doped PCF
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Tab.1 Sellmeier coefficients of pure silicon and doped silicon
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Fig. 2 Pattern electric field distribution map: (a) Undoped PCF; (b) Doped PCF
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