
rate exceeds the autoionizing rate. Here, an extrapolated 
small signal gain of exp (83) (4.9 cm-1 over 17 cm) is ob
served. 
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Bird-Wing phase conjugators 

A new mutually pumped phase conjugator (MPPC) 
was discovered at the Rockwell International Science 

Center. This conjugator is called Bird-Wing Phase Conju
gator (BWPC) because the beam path inside the crystals 
bears resemblance to a pair of bird wings. 1 

When two mutually incoherent laser beams are incident 
upon opposite a faces of a BaTiO 3 crystal, a pair of phase-
conjugate beams is generated. The spatial wavefronts of 
the beams are conjugated and the temporal information is 
exchanged. The phase conjugation requires the simulta
neous presence of both beams. It was discovered that the 
rise time of mutually pumped phase conjugation using the 
Bird-Wing configuration is significantly shorter than that 
of other self-pumped phase conjugators. Similar conjuga
tors with Frog-Leg configuration were also observed in 
SBN crystals. Such new phase conjugators are far better 
suited for optical communication applications than are 
conventional conjugators. Three models can explain the 
phenomenon of mutually pumped phase conjugation in 
photorefractive crystals: self-oscillation,2 resonator mod
el, 3 and hologram sharing. 1 , 4 

Phase-conjugate Sagnac interferometers 

A new type of phase-conjugate interferometer was con
ceived5 and demonstrated,6 using the Bird-Wing phase 
conjugator described above. In the new interferometer, 
one of the mirrors of a conventional Sagnac ring interfer
ometer is replaced with a BWPC. Such an interferometer 
has the dual nature of Michelson and Sagnac interferometry. 

As far as wavefront information is concerned, the 

the Xe III 109 nm laser using traveling-wave laser-produced-plasma 
excitation," Optics Lett. 12, 891-893, Nov. 1987. 

2. C.P.J. Barty, D.A. King, G.Y. Yin, K.H. Hahn, J.E. Field, J.F. Young, 
and S.E. Harris, "A 12.8 eV laser in neutral cesium," Phy. Rev. Lett. 
(to be published). 

3. H.C. Kapteyn, R.W. Lee, and T.W. Falcone, Phys. Rev. Lett. 57, 
2939, 1986. 

BWPC acts like a retro-reflector and the setup exhibits 
phase-conjugate Michelson interferometry and optical 
time reversal. 7 As for the temporal information, the 
BWPC acts like a normal mirror and Sagnac interferome
try is obtained. This new phase-conjugate interferometer 
can be used to perform parallel image subtraction over a 
large aperture. When optical fiber loops are inserted in the 
optical path, fiber-optic gyros can be constructed for rota
tion sensing.8 
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Over the past few years there has been a growing 
awareness of the potential benefits that could be 

gained from forming organic electro-optic units into poly
mers. The hope has been that, when compared to organic 
and inorganic crystals, new degrees of fabrication freedom 
and tractability could be attained in the polymeric form, 
while retaining the high electro-optic activity, fast re
sponse speed, and high optical damage resistance of the 
organic moieties. 
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