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The diffractive characteristics at communication wavelengths of volume
holographic gratings with the orthogonal readout scheme
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Abstract: In order to obtain good quality and high-dense wavelength division multiplexing ( DWDM) devices, the diffraction
property of volume holographic gratings, produced in an iron and indium co-doped LiNbO, crystal hy means of the transmission
writing and orthogonal readout (TWOR) scheme,was analyzed theoretically and verified experimentally. The volume holographic
grating with a grating size ratio of 1:1 was recorded at the laser wavelength of 532nm, and was successfully read out by using a
tunable laser at the central wavelength around 1550nm. Correspondingly ,the wavelength selectivity of 0. Snm was achieved , which
was measured as the 3dB bandwidth of the diffraction efficiency curve. Meanwhile, the relationship of diffraction efficiency versus
reading wavelength for such a volume holographic grating was obtained with the corrected solution to the 2-D coupled-wave

equation in closed mathematical form. The experimental fesylts agreed with the theoretical prediction well,and they show that the

presented method is helpful for making a practical holographic grating DWDM device.
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Fig. 1 Schematic diagram of recording and reading output a volume holo-

graphic grating for a single channel in the crystal
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Fig.2 The K vector diagram for different recording and reading wavelengths
in the crystal
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Table 1  The recording angles of gratings according to different reading
wavelength
reading output . writing reading output . writing
refractive refractive
wavelength angle wavelength angle
index n, index n,
Agg/ pum 610/(°) Ayx/pm 010/ (°)
1.5492  2.21286 32.502 1.5508 2.2128 32.464
1.5496 2.21284 32.493 1.5512 2.21279 32.454
1.5500  2.21283 32.483 1.5516 2.21277 32.444
1.5504 2.21281 32.473 1.5520 2.21276 32.435
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Fig.3 The recording configuration in a doped LiNbO; crystal using

532nm laser
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Fig.4 The readout configuration using a 1520nm ~ 1600nm tunable laser
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Fig.5 The transmission spectrum of crystal
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Fig.6 The diffraction efficiencies versus different angles between object
light and reference light where the angle @ is half of the angle be-

tween object light and reference light
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Fig. 7 The normalized diffraction efficiency versus readout wavelength when

the angle hetween object light and reference light is 64°58'
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Fig.8 The comparison between the analytical diffractive efficiency and the

experimental one when the angle between object light and reference
light is 63°40°
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