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16.1-37 SYMMETRY AND STRUCTURE STUDY COF TRANSPARENT
CRYSTALS BY THE METHOD OF LASER BEAM-INDUCED CHANGES
IN FARADAY EFFEC?.

Stanislaw Kielich
Nonlinear Optics Division, Institute of Fhysics of

A Mickiewics University, Grunwaldzka 6 Street,

60-780 Poznaf, Poland.

In Faraday effect work with classical light source the
Verdet constant is known to depend on the light vibra-
tion frequency onlyt

v(a) --1% %O:” (wo) . 1)

Since the component x;;’ of the magneto-optical sus-

ceptibility tensor is non-zero in all matter /gases,
1iquids, orystals/, measurements of (1) £ail to pro-
vide direct information concerning symmetry.

In this Communication we show that the situation un-
dergoes a drastic change if laser light, self-inducing
intensity dependent variations in the Verdet constant,
is applied:

AVE 1) = %{ R@[]gtw)\" - ]x_(w)\"] -

-1 6(®) [l,’w)\" +\:_(w)\z] } (2)

Avove, B, is the electric vector amplitude for the
two senses of oircular polarization of the wave. The
two constants R(1) and G () occurring in (2) are dif-
ferently sensitive to the symmetry of a crystal by way
of the nonlinear magneto-electric susceptibility ten—
[ 1] ] -
sor xiikll(“' - .k.O) s the numbers of nom-
~zero and independent tensor components of which are
now available determined by group theory /S.Kielich,
R.Zawodny, Optica Acta 20 /1973/ 867/, In the absence
of spatial dispersion, only the assymmetric part of
this tensor subsists and, for the classes 1, T, 2, n
and 2/m, the constant R (cd) becomes:

R(e0)= 4{x;,’;,(w.w.-u.0) = X ayyxel@109+-00,30)

Yor tﬁo classes 4, 4/m, T 3,3, 6, —6. and 6/m it is
qxpressed by the single component x xyxyz -Xxyyxz'

For the other classes, R(td) vanishes provided the
intense light beam causes no lowering of the crystal
symnetry.

The constant G(®w) of (2) is pon-zero for all clas-
ges. For 1, T, 2, m, 2/m, 222, mn2, mmm, 23 and m3 it
is of the forms

o)+ f0.0,-0.0) - 3 .00, 9} )

For the other classes and the isotropic body we have

xxz = = Ayxyyz'
The form of Eq. (2) proves that optically induced
changes in symmetry of solids are related with the
constant (3) and can occur if the light wave is pola-
rized elliptically. The second part of the variation
(2) , related with the constant (4) , occurs for all
types of laser light polarization /line, circular,
elliptical/.
The quantum-mechanical calculations of the tensor
°;:1. provide us with novel information concerning
th; structure and magneto-optical properties in crys-
tals. '

16.1-38  JVMCTEPCMA OOTHYECKOR AKTMBHOCTH M

IVPKYJIFPHOTO JTXPOWSMA B KPHCTAJNIAX.
3,5,Meperammua, K.A.Kanrudaes,rcruryTr Kpucrai-

sMockea,CCCP.
Ina oot XapaxTePRCTEKE ONTNYECKE AKTHBHHX
IOTAOMARMEX KDECTAJOB HOOCXONEMO ¥METH 3HA-
QYOHHA BCEX KOMNOHEHT TEHSOPOB I'EpALEE M IHDKY~
AADHOTO XEXPOM3MA,YECJO KOTOPMX IIA RAXIOTO
XpECTAXIA SABECHT OT CEMMETDEN.B padoTe Teope-
TEISCKE OCOCHOBAHH N SCHEPEMERTANBHO paspasoTa
HR METONEKE ONpPeNEeNeRES NapaMeTpoB ONTHIACKOR
aKTEBROCTE ¥ UEDXYAADHOTO XEXpOESMA B KDHCTAI-
Z8X B ODECYTCTBEN AOMACHER X JHHEH’HOTO
ANEXpONaMa  BIIR ECOMSNOBAHY KDECTAXTH GeH3IWJIA
CsHs~(C0); CgHs (3:2) 8 KLi SOy ¢
npemecsp xpoma(6). Lag 0GOMX XpECTAMNOB CWH
MOXYYeHH NECNepCROHHHe 3ABECEMOCTE IBYX KOMIO-
HeHT TeH30pOB TEpamEm ( @, % 9,,) ® mBYX KOM~
TORSHT TEH30POB INPKYAAPHOTO INXDONIMA ( 93';
X gg ) (pEc. Ia,6 ® pmc.28,6).Joranonneno,
YTO B KpECTamre CeH3EIA 933 >9"1’ B 4 paza.
JmcnepcEs KOMmOHEHTH 9}, EMeeT aHoMambHHM
xapaxrep.B xpmcramre A LiS{)0y wmepros e
AO0J0CH INPKYAADHOI'O NEXPONSMA C NPOTNBOOOJIOX~
Auve sEaxavx.llo pexmaERe ¢/ Gonnme g_,';
oprdamarTessHo B I0 pas.B Hampartenm® nepner-
IEKyAApHOM X omrmdeckoR ocw maa KLiS (Cr) Oy
B 1OXOCE LNPKYAAPHOTO Xwxporsma mpE A =370mm
OGHapyXeRa SJIEKTPOHHO-KOXECATENBHAR CTPYRTYDA.
Bxarozaps TpNMECE XpOMA NCHEDCHA KOMIOHEHT

. li

TeH30poB rmpamn ( $, B @, ) mweer ano-
MarsHuHR xapaxTep.
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nnclnepcu KOMIIOHEHT TEeH30DOB I'mpammn ( 93'3 7
g, ) ® DEpRyaspHoTO mmxpomama (g1 ‘m
3;; ) zns kpucranroB Gensmna (pmc.la,s) u

KLi Sﬂ}z)a’(pxc.Za.d).



