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?he 11ght energy d. lsslpatlon 1n grrrotroplc srrperlatt lces (sl)

1s calculated ln the approxlmstlon for th.e optlcal wavelerrgths

h,>>D, wh.ere D 1s the S1, perlod. the detetralrrat lon of the Sl
parameters by ptrototheyrnoacorstle method.s 1s proposea.

SI, optical properties are simply described. j:r the long wa-
veiength approximation (LWA) when the period. of the ST, is more
less the lengths of optical waves propagatin€ in the superstruc-
ture. Shen we canr conside:' the sr, as a homogeneous med.iun cha-
racter ized by a set of  the effect ive parameter:s t1-31.

rn this paper the d-issipation of the electromagnetic fie1d.
energy is investigated. in the litA for the sr, i-ncJ-uding nonmagne-
tic erystals of the cubie synmetry. The one-dimensional eonsi*
deration is made with taking into account the multibeam optical
interference anrd cireular d-ichr':ism of the sT, components.

1. theoretlcal nodel.
l{e assume a rnonochrornatic e11iptica1ly polarized. ii.ght in-

eident on the sI, normalLy to the Layers bound.aries at the plane
z=0 (in the sl region o{z{1). The sl ,:onsistin€ of absorbi:q
cubic errystals is characterized by the axially symmetric comp-
1ex dierectr ic constant tensor Eu and opt ical  act iv i ty tensor
Te t3l. The equal prineipal values of these tensors are:

( t " ) t t  =  ( € " ) r ,  =  x e ,  +  ( 1 - x ) E Z ,
(Tu), ,r  -  t r") ; ;  = * ' t i  *  (r-x)r l  (1 )

Here the period. D of the sr, consists of two layers with relati-
ve thic lsresses x-- \ /D and 1-x=%/D(dn+q=9).The quant i t ies with
indexes "e,1 ,2" concern the effective med.iurio, first and second.
component of the sI, coEespondingly. circurar d_ichroism is d.es-
cribed by imaginary parts of the ,:ptical activity tensors which
wi l l -  be designated l ; ,  " l i ,  " t l

Optical properiies of tne axia:iy symmetric gyrotropic
crystal in the direetion of the oprieal axis are equivalent to
the ones for the optically active l-soriopi': med.ir:m with the
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compl_ex  parameters  €"=( ru ) t '  Te=( t " ) . , ,  [+ ] .So the  d . i ss ipa t ion
of the energy in sr, can be d.escri.bed by the familiar relations
15,61, with taki :rg into accor:nt Eqs. ( t  ) :

Q * = Q * + Q _ ,
Q. = Noi,r0* iN*?*erF (-O*z ) + N_T_erp (a*z-egt ;

where  No=r r ' r r? / t  ,  N j= lno tnr l2 ,  f *=  ( l * )2 / ( t+ ,u2 ;  ,

( 2 )
t ,

B= ( 4ttl1. )nl ,

/ a  \
\ J  '

the qr:antity t
fn this case at
e, ; /  (2G;)  Eqs.

G}

interference ef-
by the parameter

d: l  4tt/1") (n;t"y; ),  €=€ 1 + i  €rsin (a1 )+lrcos (ar ) l  erp ( -01 )+€4exp ( _281 ),
t r - - (4 tc /7, , )n [  ,  €r=1no+n,  l2N* ,  €2=4ni (nr+n,) ( Ino1z-nrn, )  ,
€r=snr?l,lt-t ( Inof 2-nf ) ( Inott-"3 ), t4=lro-rr l2w_ . Here r,, and ,r
are incident light intensity and. ellipsity (,c{O at left potari_
zat ion),  no=€*=ni+irr i  ( i2=-. t  ) ,  and. quant i t ies with indexes , ,1, ,
oorpespond to the left and right circuLar polarized. waves supei.-
position of which describes the field in the effective med.ium .
lle assume non-absorbi-ng medla behind and in froni of the sI, to
have real refractive indexes n, and n,, connespondiagly.

Eqs-(2) are r:aiher complicated. for the anaiysis. sven neg-
lectirlg the s], components dichroism and reflected waves we ob-
tain the equation of degree 5/2 from the one de.,/dx=O. At I>>1/g
Eqs. (e) are si .npl i f ied.

Q* o Nofod,*l{*T*erp (-a*z) , t=€, ,
that corresponds to the semi-infinite Sl case.

It is seen from Eqs. (2) that d.escribed by
nultibeam interference takes effect at 1<1/g
usual assumptions €;, 11 , nr, €;tn, , €;tn,
I r ' l  \  - - i  . -^(z r  g rve  q  =  g?  +  6 !  -2 i *€ -exp( -g1)cos(a1)

where €*=(atnr)(a:nr) ,  a=1el .  So the opt ical
fect r:n the ST, dissipation is characterized.
c' :s(aI)  ,  where bt41E/?\,)  ixei+ { l - t )ei \1/2

To conpare the sT, and its components d.issipative proper-
t j -es we used the parameters: Ti=e"/e;,  pi=AQ-/AQ.i ,  j=1 ,2,  where
A Q i = Q i ( + ' t ) - Q 1  ( - t ) ,  i = e , 1 , 2  a n d . "  t - -  ^ ' ,  '  v  - a 'J 1 = Q " l = = 1 ,  Q A = Q * l r = O .  H e r e  q ,
characterises the dissipati.on and F; - the aiirerence in dissil
pati-on for the right and. left polarlzed lieht in the st relaii-
vely to the same quantities in the Sl component j (at z=const ).

2. Graphlcal analysls and. dlscussLon.
?he followi:rg quantitles were assigned. constant varues:r^=

IJD.15 f l /sm',  r1=1, nr=1 . j ,  z=1p,m (br ight l imits varyir€ of s aia
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not char€e the forrn of the d.ependencies reported. here ) . [he pa_
ra^neters 1,x,A,,T and SL components properties were changed.. The
Q"(x) dependence ai  var ious parameter.s ( lan- j  . r , , -16-5--rr=, .  to-5
x=c.>> !Mr, r=l ) is urr:strateci .; ;;;:;:--rn" ;:i"; ,""fr-i"*r"
described by Eqs- (1 ) is near linear and. syrnmetric at the trans-
pos i t ion  o f  layers  1<- r2  (curv .1 ,2 ) .  e " (x )  ' sc i r la tes  w i th  para-
meters al  at  1<1/p(cr.r : ,v.3).  At the d.aia the S],  d. issipat ion have
p'aet ical ly no dependence on the components mass parts(curv.4).
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t h e -  q r 0 . )  d . e p e n d . e n c e  a t  € r = ( 3 , 1 . 5 , 1 0 - 2 ) ,  e r = ( 5 , 2 , 1 o - z ) ,  x =
o '2 '  1=3Lrm (curv .1 ) '  40*n(2) ,  and.  the  same va luEs or  T{ ,T ! ,T  i s
shown in Fig.2. one can note a characteristic beats for.rn welr
described by Eq. (4) and that r1r>1 at the definite t,(thorrgh here
91<Be<82 for absorpt iv i t ies). f i  is interest ing that pr( I)  depen_
dencj-es are practically the sane shown in ?i€.2. so ai the defi-
nite parameters the sr, d.lssipative properties inotud.i:rg d.iohroic
ones will not be intermed-iate between the same components pro-
perties. strong oscilrations of light absorbtion in the sr re_
latively to absorbtion in the componenrs appear at r(1/ts.
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Tire efr'ect cf tncident J_ight ellipsity rrn the g;rrorropic
SI  d iss ipa i i ' tn  i s  charac ter ized .  cy  F iS .  j . . {e re  F-n={ ,J ,6 - ,n , t ) -J  ) ,Ec=
' , i ,  I  A-_3  ) , ' l ' r ,  =Fr ,  1  o - i  i  cu : .v .  1 ,  4 ,  5  ) ,  -6  .  1  c -5  (2 ,  )  ) ,  " l  $=5,  n ,  1 ) -6  i .  1 ,  z ,  4 ,  17 ,

(  .  r  n - ?  r ' ?  \  1  - E r  r -  1  - , r  E c ,  r -  - - - i l  de .  i , - . /  \ J  J  r r = t l . r . r r r r  i , = O . 5 5 F m , . x = C . 1  ( 5 ) , C . 5  ( 2 , j , 4 ) , C . 9 ( 1  ) .  T h e  w e a k
8,"(t) dependence at 'fi-<l0-o with growth of the Ti becomes nDn-
1:-near(1,4,5) especial iy at  near-circuJ_ar polar izat ion. The d.a-
ta of Frs.3 show too ihat variation of the geometi.y and. optical
conslaiils ':f the ,3omponents gives the oppo:.t'.:nity to gai:r t:re
SI ,  w j . th  desrgned d ichro ic  p roper t ies (2 ,3 ,4 ) .

?he <iata reportec can be 'aseo frlr rhe controi and. oetermi-
nation ,:f lhe sr, paraineters by pnotothermoac,:ustic method.s i7 1
where the si.gnai ineasr:red is prop'rrtional to the value of absor-
bed J-ighi ener.€y. For example, as :_t is seen from Eqs. (1) and.
Fig-1 when x=o.5 the signal must not charrge at the radi-ation
frcm the sr, oppcsite si.des (with takln€ into aceount the backin6
effect ).At arbitrary :{ havi:rg dete:rnined" the wavelergths for two
neighbor-rr maxima oi the 0e(,[) one can gain frcm Eq. {4) wj_th
takir€ i:tto accor:nt ihe dispersir:n €, (1"), €2(l) the quadratic
eq:-iail,ln :-r:. the unloiotrn l{. At ihe known x ihe sr, components oD-
tical ccnstants can be deter:nined.

so ar typical parametei's the simple nodeL advanced. pred.icts
srfme rlha.racterisiie dissi-pative prcperries ol the gyrotropic sl
sat:-sf.yi.:tg the 1':r€':ptical wavelength approximaiion.

llie grarefu:l-y achrowled€e r.y.semchenko for his helpfui
d i sctrss icn.
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