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The cubic optical activity sillenite crystals Bi;,MO,, (M=Ge, Si, Ti) (enantiomorphous
class 23) are characterized by high photorefractive optical nonlinearities. It allows to use
these materials for the record of volume dynamic holograms [1] and in other systems for
optical treatment of information [2-4]. We considered a new aspect of optics of
photorefractive nonlinear sillenites — the possibility of the formation of optical soliton. Thus
substantial attention was paid to consideration the influence of optical activity of these
crystals [5].

Self-focusing of Gaussian beams and the formation of optical solitons in sillenite
depend not only on the laser beam intensity 7, the magnitudes and orientation of the electric
vector of applied field E,, the electrooptical coefficient ry;, the unperturbed refractive index
No, but also the rotatory power p at laser wavelength A. For the geometry of experience, when
the wave vector k || z and when the applied field is in the x-direction, the stable soliton can be
formed on condition that this system of simultaneous normalized nonlinear equations is
satisfied [6-7]:

.a_u+£62u_ put sy o i@Jrlazv_ Lo\ + L5V
071 2 ox? 1+1 07 2 ox> 1+1
where u and v — dimensionless polarization parameters: u-component concern E||x, and v-

+ud4=0,

component — E|ly; 7 = %(ngkzxg rsEo ) A=n.kxGp, k = 27” Xo — spatial half-width of TEMg-

mode, E - strength of light field, s =3sindcos®0, u, = (1—sin3 e)cose,
7 =(1—300329)sin 0, - orientational angle. Crystal No ra, MV | p,°/mm
The considered soliton formation effect in | Bi;,GeOy | 2,55 | 3,4x10™ 20,8
the sillenites was observed by using low-power | Bi;,SiO | 2,54 | 5,0x10™ | 218
He-Ne lasers. For typical sillenite parameters | Biy,TiOx | 2,25 | 6,2x10™ | 6,3
(see Table) at 4 = 0.6328 pum and Xy = 20 pum
the optimal conditions for soliton formation are E;=10*V/cm, 6235,3° (u-polarization). The
optimization of parameters #and E, depends on the p. The data in table are shown at He-Ne
laser wavelength (A = 632.8 nm).
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