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Motivation

Esc(z)
-( Eo + iEd + Epy)m(z)
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Evans et aI., "Understanding and eliminating photovoltaic induced instabilities in contra-directional two-I>eam
coupling in photorefractive UNb03:Fe; Optical Materials. in press.
Evans et al.. "Elimination of Photorefractive Grating Writing Instabilities in lron-doped Uthium Niobate; IEEE J.
Quant Elect.. 38. 1661 (2002).

\I Two-beam coupling in
LiNb03:Fe

CO-DIRECTIONAL

SIGNAL

CONTRA-DIRECTIONAL-
c-axls

Contra-Directional Couplina:· Good spatial overlap of focused beams
· Decreased recording time
· Minimizes the grating spacing· Maximizes the diffusion field· Needs high trap density
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The space charge field is
increased because A approaches

in LiNbO
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\I Effect of two-beam coupling in
Region B II
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\I Two-beam coupling noise

The sudden burst of light through the crystal indicates almost complete
"loss" of the grating
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c-axis

This could be due to:

1) a sudden strong current and/or avalanche current flow through
the bulk crystal, such that the Eseis randomized and the grating
is partially destroyed

OR 2) the build-up of Eocauses the grating to become dephased

OR B) MSMefltaf) ~aftial eJsMaiflre"'el'5al No change in gain direction
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\I Experimental Setup

. Measuring the light transmitted through the crystal for both lines.
· Low power at Bragg angle to prevent an additional grating..A filteron Detector B blocks any scattered light from the 532 nm line.

\I Results
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Experimental Setup
Cvlindrical Lens
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If the grating is dephased, the
Bragg angle will change and

there will be a shift in the
reflected light.

v Results
Cvlindrical Lens
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v Conclusion

· The PV fieldisresponsibleforundesirablegratingrecording

noise, or spikes intransmitted power.

· Corresponding spikes in the transmission of lightincident at

the Bragg angle indicate the grating ispartiallydestroyed

rather than momentarily dephased.

· The noise ismost likelydue to a sudden strong current

and/or avalanche current flow through the bulk crystal,such

that the Ese is randomized and the grating is partially

destroyed.

Evans et al.. "Understanding and eliminating photovoltaic ind,uced instabilities in contra-directional two-beam

coupling in photorefractive UNb03:Fe," Optical Materials. in press.

Evans et al.. "Elimination of Photo refractive Grating Writing Instabilities in lron-doped Uthium Niobate: IEEE J.
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