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syrotln and saskorslraya tl t, &erude,v t2r have lntro&ced
the concqlt of opt1cal properttes of dlrectlons (OpD) Ln crlrstals..
OPD are polarlaable cbracterlstLcs and blrefrlngeces of oum plane
nonocbronatlc waves tn these dlrectlons.

He ,se f,arselt eguatlons for p.Lane nonocbrmatlc waves ad
naterl:'L equatlons i3l for vectsrs of electrwgnetLc lleId E, D,
B' E to descrlptlon of optlcal propertles of cqrstrls.

E=€=1D+eE,  B= l rE+BE, f i )
lbese eguatlons descrlbe varlo.rs tJrpes of anrsotrupy, gyrot_

rcpy ancl rhscrlrtl0n of ltnear @d[a. As for trznsparent Dedta
€ = € + r F = F + r C = - F * , (2)

slgn "+" Deans &rlt,s conJqgate.

Acconlfug to la.twell eEratlons erd. (i ) $e EIr obta.tn the uave
equatlon t4l.

@ = tf(e-t * o! ga*- t/n?)I + t/n1l$ - e\a*l)lp = o (3)
uher"e r=-gax' FFl, 4x - antlsguefical tensor of secqrd ranlr
rhtch ls duql to vector of wave normal 4 (na=l). Sy@try of mt_
r1: f deflnes syretry ot O?T afong n selected.

rt ts posslble to choose parts 1n naterral tensor:s e-1 and.
o. Tbese parts ansser tcr varlous cptlcal effects.

€-1= X + igx, a = ld.o. * o.o", ( 1 )
wberc 2g ls syUnetrlcaf i-tensor of second rznlr descrlbllg llnear
blrefrlgence' c - vector of nagnetlcat gyratlon, cDaracter*ztng .
Farada3r's effect. tensor co.- axlar noasyretry l-tensor of second
mnk, deflnlng nattral cptlcal actlylty, o.._ arldl nonsyuetrlc
c-tensor of the second rank descrlbfug nagnetoelectrlcal effect.
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c-tensor of the secmd ranr d.escr$rng nagnetoelectnlcal effect.

It ts not'necessarT to solrre (3) for Eralltattve analyses of
symef,rV OPD.

lbat ts wb r uy be subdlvlded to ltens and be looked for
thelr symetrly. $rery lten correspond.s to deffulte cgtlcal effect.

f,e released, research rll classes of nagnetlcal syretrT so
that should lmor eyal}ablltty tbose optlcar effects arong d.1ffe-
rent crastal}ographl'c d.lrectlons.

For era4le we tave the tables of optlcar propertles of cubtc
and rnarla.l c4ystats. rn tabtes srgns 'r' or "-" comestlond to the
presence or tDe absence of tbe elfects, $h1cb are lnterestlng tor
llg.
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Table 1

OPD jn cubic crystals
n-arbitrary

Classes

432, 23

tD3rD,  m3m, m3mt,  Et3ID,  43 'm' t  47m,

u3" m3

? 3 m t ,  m t 3 ,  m t 3 m t

4 3 ' 2 1  4 ' 3 2 ,  2 3 '

table 2

OPD lx rnaxial crYstals
!9lo; tgg]#o

Classes BR

4 ,  4 ,  6 ,  7 2 ' D ' , 4 2  1 2 1  , 6 2 t 2 ,  3 2 ' ,  3 ,  6
---- -FIntgm, 

6,/ntm!mt, 4/ntntDt , 4/m'@'

4t /mtflgn', 4mn, 6m, 3m, 4utt r6tD2t '

3 'm,  4 /m ' ,  6 /m ' '  4 ' / l n ' 16 ' ,  5 ' , 6 ' n ' 2 ,
3 'n '

4zm,  4 ,2 'm ,  ? '2m '  ,  4 ' 14 ' ,  3 ' ,  4 ' 22
422, 622, 32

4mt tn ,  $6rp f  r l xn l

5/nwt1', 6/mrtn., 6' /rro',  6' /mtm'
4/wn1 ' ,  4 /wn,4 ' / tM' ,4 [n l ' ,  6 t@1 ' ,

3'm,6n21 r ,6m2, 5'tm', 3'n1 ' ,  3m,
5/a1 '  ,  6'/m, 6'/rt t '  ,  4/a1 '  ,  4'/8, 51 ' ,51 '

72mt ' ,  4221  ' ,  6221  ' ,  3 ' 2 ,  6 ' 22 ' ,  41  ' ,  41  '  +
61 "  5 .

4/m, 6/m, 6/wn'aJr4/rr l ln ' tu ' ,  6n'2 ' ,  
-3,3m'
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