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Fig.1 The geometrical model of the volume holographic grating
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Fig.2 The transmission spectrum of the grating
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Fig.3 The principle of flattening the EDFA using the gratings
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Fig. 4 The diffraction efficiency of the grating
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Fig.5 The comparison of the diffraction spectrum
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Fig.6 A typical gain spectrum of EDFA

18 *
1530 1535

0S5
]
0.5 . y
N s .
~m -1.0 \‘\‘_,// J
E“ -15 — - Firstgrating  {
5 20 —= = Second grating |
: - - - - Third grating
=25 - - Fourth grating
30 — — Total gain
’ Error gain

=33
1530 1535 1540 1545 1550 1555 1560
Wavelength/nm
M7 £ H-PDLC ¥ 3 %
Fig. 7 The gain flattened by the H-PDLC grating
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Abstract The structure and the properties of the holographic polymer dispersed liquid crystal ( H-PDLC) grating
were explored and analyzed both theoretically and experimentally. The results of the experiment are consistent with
those of the theory. Coupled-wave theory is used to analyze and explain the properties of the grating. The grating
was used to flatten the gain of EDFAs and dynamic gain equalization can be implemented with the electrically
controlled gratings. The gain from 1530 nm to 1560 nm can be flattened with the fluctuation of the amplified
spontaneous emission decreased from 3.3 dB to less than 0.2 dB,_, in the temperature range 0-65C.
Keywords  Optical communication; Erbium doped fiber amplifier; Tunable gain equalizer; Holographically
polymer dispersed liquid crystal grating
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