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CONFORMATIONAL OPTICAL NONLINEARITY OF 
NEMATIC LIQUID CRYSTAL 

I.P.PINkEVICH, Yu.A.REZNIKOV, V.Yu.RESHETNYAk 

Abstract The expressions for parameters o f  the c u b i c  
optical nonlinearity caused by light inducec impur;t:es are 
obtained. It is shown that the order parameter !change near 
impurities give the main contr;butio? to thE con+srmational 
nonlinearity. The values of nonlinearity 7wametees sr-e 
measured in MBBA by dynamic holoqi-aphy metclod. 

INTRODUCTION, 

In the region of nematic liquid crystals INLC: elactrcn 
self-absorption the photostimulated changes in shape an? str;ic:tmE 
of its molecules are possible when the latter- pass to the 
electron-excited state . Such molecules with changed striictwes 
can be considered as light-induced impurities. As the parameters o f  

light-induced impurity molecules (LIM) in pa!-ticzlar tix 

polarizability differ from those o f  own NLC mu?ecLLles, then 
their appearance will change the magnitude of intermolecular 
interaction energy as well as the magnitude of the order parameter 
S in the vicinity of impurity. 

The NLC refractive index n is defined b y  moiecular 

polarizability and order parameter, and therefore both the change 
in r and S will make a contribution to the change of refractive 
index. The additional, as compared to the isctropic l i q L t i d ,  

contribution to brl occurring at the expense O P  the change in srder 
parameter in appearing LIM gives rise tc great magnitude of 

nonlinearity, which appears to be of the same larder 3s 

orientational nonlinearity. Systematic studies o f  responses of 
nonlinarrity associated with molecular phototransPormations were 

The fact that the anomalously large carried out in 
magnitudes o f  the nonlinearity parameter in mesdphase are 
associated with the change in NLC order parameter was first drawn 
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44 I.P. PINKEVICH ET AL. 

at tent ion t o  i n q  . As t h E  abx '& c t L j i E 5  s;-g;@z.te: t 'a+ :r 
phototransformation the change i n  molec-fla- : m ~ ~ * - ~ 1 3 t ~ z r  C . S , S i  

place, such nonlinearity received t h e  name conformational o+- 

LIM-nonlinearity. Here t h e  expressions for the parame%er o f  

LIM-nonlinearity are  obtained i n  some theoret lcal  moir l  fr-amekori 
and values of t h e  parameters are  measured bydynamic eiolagraphy 
method. 

The nonlinear addition t o  NLC polarrsabilstv car be desz-:Sed b) 

the for th  rank t e n s o r r i j k t  : 

i' .a:- t- e sp 0-, c The second two indices o f  tensor components 
t o  polarization o f  radiation excit ing LlTI, and k!?e first  t ; ~ o  

indices correspond t o  po1a.t-rzation of radiatsnn r r g i s t e r i n g  

nonlinearity. 
Proportionality o f  nonlinear addition A dij t o  l i g h t  

i n t e n s i t y  tensor IKe = EKE, means tha t  conformat i m a l  
nonlinearity is described by cubic term o f  polarization 
expansion in to  a power s e r i e s  of f i e l d  i n t e n s i t y  IYe. I n  this case 
appropriate changes o f  refract ive i n d e x  n f o r  e- and to-wa'ves are 
connected w i t h  components Ti iKe as  fol lows:  

7 i i K C  

To obtain the values of tensor components 7 '3) we can use 

description of conformational nonlinearrty in tbe fVame.+1;r-! =f 
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CONFORMATIONAL NONLINEARITY OF NEMATIC LIQUID CRYSTAL 45 

l i g h t - i n d u c e d  t e m p e r a t u r e  s h i f t  model r;f pkts.s=e t r a n s i t i o r :  to 
i s o t r o p i c  l i q u i d  w i t h  LIM e x c i t a t i o n .  T h i s  w e e ?  rnak25 i t  
p o s s i b l e  t o  e x p r e s s  t h e  magnitLtdes  FLjwL t t l ! - ~ 3 : I , ~ l -  rnEa5L:ret 

p a r a m e t e r s  a n d  c a n  be desc t - ibed  as follows. 
I t  is w e l l  known t h a t  t h e  a d d i t i o n  of i m p u r i t y  m u l e c u l e ~ j  t a  

NLC c h a n g e s  its p h a s e  t r a n s i t i o n  t e m p e r a t u r e  1, . The  a a p e a r e n c s  of 

l i g h t - i n d u c e d  i m p u r i t i e s  i n  a n e m a t i c  c a u s e s  t h e  effect ,  In 
t h i s  case t h e  c u r v e  r~(T?aT/7;~)is s h i f t e d  a l o n g  t he  a x i s  T: by t h e  

v a l u e  A T  r e l a t i v e  t o  t h e  p o i n t  T: = 1 (Fig. 1: and t h u s  

a n = n , , ( C ~ ) - n o ( ~ o + A < :  ) ( h e r e  a n d  f u r t h e r  t h e  s:ibscTLpt ' c '  

c o r r e s p o n d s  t o  a n  u n e x c i t e d  s a m p l e ) .  

? 

T 

The i m p u r e  c r y s t a l  a v e r a g e  S is t h e  uaiiiet-sjd? fucr t i r i r  .z+ 

i n d e p e n d e n t  (a t  low LIM c o n c e n t r a t r o c  h' ! u f  C,CIE Z k i 3 Y E i K t @ ' "  

a n d  c o n c e n t r a t i o n  of LIM a n d  c o i n c i d i n g  w i t h  t h e  ;rlependmee 
2, 

s,(C;) of p u r e  NLC, b u t  A'il,=(TG-T.)/T,o+' 17'. 

t h e  t e m p e r a t u r e  d e p e n d e n c e  of r e f r a c t i v e  i n d e x  is made by  t h e  

o r d e r  p a r a m e t e r  $ (cT), t h e  d e p e n d e n c e  n (cT) car! al5u be coti.Sidered 

as u n i v e r s a l  fo r  a g i v e n  NLC and  i n d e p e n d e n t  o n ,  t h e  ty,Fie 3 f  L I V .  

Therefore, t h e  c h a n g e  i n  r e f r a c t i v e  i n d e x  a t  t h e  sxp~!nsie IF To 

Inasmuch as  i n  m e s o p h a s e  t h e  main  c o n t r i b u t i o n  t o  

s h i f t  c a n  b e  f o u n d  usrng thE I- f 1 z i t  1 sp: p ; : 

A n:' none 0 (c') - @e(c;+ AT; 1, 

o r  t a k i n g  i n t o  a c c o u n t  i n f i n i t e s i m a l  o f  h'ZT : 

Thus ,  t h e  m a g n i t u d e  An is d e f i n e d  by t h e  c u t - d e  s h i f t  tle"C:) 
p r o p o r t i o n a l  t o  LIM c o n c e n t r a t i o n  a l o n g  t h e  a r i s  5 ,  tC,E v a l &  

4%, . I n a s m u c h  a s  LIM c o n c e n t r a t i o n  n' is p r o p o r t i o n a l  t o  I i g c l t  

i n t e n s i t y ,  t h e n  a c c o r d i n g  t o  t h e  a b o v e  c u n s i d e ' a t i m ,  A n  13 

p r o p o r t i o n a l  t o  I E 1' a n d  associated w i t h  cubic  n o n l i n e a r i t y  
p a r a m e t e r  ?(".The p a r t  f f3 ' s temming from t h e  c h a n g e  of NLC order 

p a r a m e t e r  w i t h  t h e  a p p e a r a n c e  o f  LIM w i l l  b e  descr ibed  by  the 
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46 I.P. PINKEVICH ET AL 

a p p r o p r l a t e  c u b i c  n o n l i n e a r i t y  p a r a m e t e r  713? 

f o l l o w i n g  form: 
Will t a l e  t!-e I t  is clear t h a t  t h e  e x p r e s s i o n  f o r  rtYka 5 

ne d n e  n o  dn0 
= - -A'C?Z), FS,{&&= - - A T o ( I )  ( 4 )  

73s44 2 r / E K I 2  d'i;" 2?7/EJ' d 5; 

T h e s e  re la t ions e x p r e s s i n g  lrj.rp t h r o u g h  t h e  p a r a m e t e r s  b e i n g  
m e a s u r e d  make it p o s s i b l e  t o  draw t h e  f o l l o w i n g  conclusions a b o u t  

t h e  p r o p e r t i e s  of t e n s o r  ;Y 
ri333 as w e l l  a s  %,gjand w e  

of t h e  same s i g n ,  and  t h e  s i g n s  t h e m s e l v e s  are d E f i n a d  Cy t h e  

c h a r a c t e r  of t e m p e r a t u r e  s h i f t  A T .  I n  most rarjes the . a d d i t i o n  cf 

non-mesogenic  i m p u r i t i e s  t o  NLC decreases t h e  value o f  <, and thus 

,l t315 
, 

1. The c o m p o n e n t s  ri,, and 

2. The NLC m o l e c u l e s  u s i u a l l y  p o s s e s s  p o s i t i v e  d i ch ro i sm 

a b s o r p t i o n  a n d  t h u s  > A r,, . Inasmuch a5 

(d f ic /d r7 1 (dno/d , t h i s  means  t h a t  n o n l i n e a r i t y  s h o u l d  be 

maximal for e x t r a o r d i n a r y  w r i t i n g  a n d  t e s t i n g  beams.  Owing t o  t h e  

fac t  t h a t  t h e  d e r i v a t i v e s  dm@'e /dr /  , d e f i n e d  by  % h e  d e p e n d e n c e  
SCZ-,) r a p i d l y  grow as  t h e y  a p p r o a c h  T, n u n i i n e a r i t y  ShSLild 

rise w i t h  t e m p e r a t u r e .  The v a l u e s  T;.&& s p e c i f i c  ,for- each YLC 

d e t e r m i n e d  by  e x p e r i m e n t a l l y  m e a s u r e d  d e p e n d e n c e s  4 lc ) a.5 

well as LIM e x c i t a t i o n  a n i s o t r o p y  which is d u e  t o  NLC: moleculat- 
a b s o r p t i o n  dichroism. 

L e t  us estimate t h e  c o n t r i b u t i o n  of t h e  r e f r a c t i v e  i n d e x  
c h a n g e  a n ,  t o  t h e  common m a g n i t u d e  ~n and a c c o r d i n g l y  t h e  

a 
.I (3) v a l u e s  7' t o  t h e  t o t a l  t e n s o r  ,7 

iiKr 
The e x p r e s s i o n  fo r  r e f r a c t i v e  i n d e x  a f  i m p u r e  NLC a t  n ' < d  1 

c a n  b e  w r i t t e n  a s B  
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CONFORMATIONAL NONLINEARITY OF NEMATIC LIQUID CRYSTAL 

Fig.3. 
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48 I.P. PlNKEVlCH ET AL. 

are the mean p o l n r i z a b i l i t y  and  p o l a r i a a b i l i t y  ar,Aast.roEy o,P NLC 
a n d  LIM m o l e c u l e s ,  r e s p e c t i v e l y ,  8 =-1/9 f o r  0-waue a n d  f =2/:5 for 
e-wave, F is t h e  local  f i e l d  fac tor ,  4 - number of NLC 

m o l e c u l e s  S u b t r a c t i n g  t h e  r e l a t i o n  f o r  r e f r a c t i v e  i n d e x  o f  p u r e  NLC 

from t h i s  e x p r e s s i o n  ( i n  t h i s  case n' 4, S = So we o b t a i n :  

where A / = / ' - / .  

w i t h  t h e  d e p e n d e n c e  $#(c:) and e x p a n d i n g  the f u n c t i o n  s(cT)  
i n t o  a power series we o b t a i n  t h a t  

C o n s i d e r i n g ,  as s ta ted above, t h a t  t k e  d e p e n d e n c e  r o i n c r d e s  

S u b s t i t u t i n g  t h e  l a s t  e x p r e s s i o n  i n t o  16) a n d  t a k i n g  i n t o  
a c c o u n t  t h a t  4f i  FG = [ f i ' - l ) / f ,  Ez= #:/3 +2n: /3 we o b t a i n :  

where  A &  = &' - && . The 
e x p r e s s i o n  c o r r e s p o n d s  t o  t h e  chan., 

f i r s t  component  
a f  t7, which mu 

i n  t h i s  

t a lso  ba 

o b s e r v e d  i n  i s o t r o p i c  l i q u i d  and  t h e  s e c o n d  one describes a n  

a d d i t i o n a l  c o n t r i b u t i o n  a p p e a r i n g  i n  mesopha5e  d u e  t c  o r i e n t a t i u n a l  
o r d e r i n g  a n d  i t5 c h a n g e  o n  a p p e a r i n g  LIM. 

L e t  u s  make n u m e r i c a l  e s t i m a t i o n s .  If m e  supp3sec t h c i t  

AJo= a / ,  t h e n  e v e n  far  off t h e  p h a s e  t r a n s i t i o n  I f o r  exampie', a t  

T =4S0) a n d  a t  t y p i c a l  v a l u e s  S,=0.6, o i & / d ~ " = 1 . 5  T , we o b t a i n  
t h a t  A Y I s / A / 2  =75 i.e. t h e  c o n t r i b u t i o n  of order p a r a m e t e r  is 

d e c i s i v e .  

=0.9t , t h a t  for MBBA NLC c o r r e s p o n d s  t o  T =2z0 a t  
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CONFORMATIONAL NONLINEARITY OF NEMATIC LIQUID CRYSTAL 49 

W i t h  i n c r e a s i n g  t e m p e r a t u r e  t h e  c o n t r i b u t i o n  o f  order  
p a r a m e t e r  becomes g r e a t e r  a t  t h e  e x p e n s e  of g r o w t h  o f  t h e  

d e r i v a t i v e  dS, / d r7f as  5,  is a p p r o a c h e d .  
Thus ,  t h e  c h a n g e  i n  o r d e r  p a r a m e t e r  on  m o l e c u l a r  

p h o t o t r a n s f o r m a t i o n s  is l i k e l y  t o  m a k e  t h e  m a i n  f o n t r i b u t i c n  t o  a n  

a t  NLC L I M - n o n l i n e a r i t y  a n d  we can c o n s i d e r  a t  7 s  ce t h a t  
A 5 = An, t 7,jKC rr ;Xt./.&< 

EXPERIMEIlTAL RESULTS, 

The r e l a t i o n s h i p  b e t w e e n  a l l  t h e  i n d e p e n d e n t  t e n s o r  
c o m p o n e n t s  rd-,.K8 were o b t a i n e d  b y  dynamic  h o l o g r a p h y  t e c h n i q u e  

. I n t e n s i t y  Id of t h e  d i f f r a c t e d  r a d i a t i o n  t e s t i n g  t h e  

h o l o g r a p h i c  g r a t i n g  is d e s c r i b e d  by  t h e  e x p r e s s i o n  

-. -. 
Here et a n d  ed are t h e  u n i t  vrct-ors of polar izat ion of 
i n c i d e n t  a n d  d i f f r a c t e d  t e s t i n g  r a d i a t i o n ,  E z  =z& is t h e  

i n t e n s i t y  of t e s t i n g  beam. 
I t  is seen t h a t  t h e  measurement  of d i f f r a c t i o n  e f f i c i e n c y  o f  

h o l o g r a m s  7 =Id /zt a t  v a r i o u s  p o l a r i z a t i o n s  o f  r e c o r d i n g  
E, , Ee , t e s t i n g  EJ. and d i f f r a c t e d  E,  r a d i a t i o n s  makes i t  
p o s s i b l e  t o  d e f i n e  t h e  r e l a t i o n s  b e t w e e n  a l l  t h e  i n d e p e n d e n t  

c o m p o n e n t s  /Yc.,.wc / , and knowing t h e  h o l o g r a p h i c  g r a t i n g  
p a r a m e t e r  we c a n  also f i n d  t h e i r  a b s o l u t e  values. Poi- example, if 

t h e  p o l a r i z a t i o n  o f  r e c o r d i n g  beams is d i r e c t e d ,  a5 well ,a% the !\llC 

d i r e c t o r ,  a l o n g  t h e  a x i s  3 : e-wave: and t h e  t e s t i n g  am! 

d i f f r a c t e d  beams a l o n g  t h e  a x i s  X ( o - w a v e s ) ,  t h e n  t h e  

d i f f r a c t i o n  i n t e n s i t y ,  w i l l  be  d e f i n e d  b y  t h e  component  jY,,33 . 
The e x p e r i m e n t a l  d i a g r a m  is shown i n  F i g . 2 .  ( F is t h e  l e n s  

w i t h  a focal  d i s t a n c e  of 1 m,  L q  is t h e  p l a n a r y  o r i e n t e d  MbEPl 

NLC, 50 mkm t h i c k  and  t h e  p h a s e  t r a n s i t i o n  t e m p e r - a t u r e  <a =Go 
- 4, are t h e  mirrors, 4 - P awe t h e  pa la ro id , i  which 

f 

y"ci 9 
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50 1.P. PINKEVICH ET AL. 

make it p o s s i b l e  t o  v a r y  t h e  r ad ia t ion  i n t e n s i t y ,  t a  e s t a b l i s h  
p o l a r i z a t i o n  of r e c o r d i n g  a n d  t e s t i n g  beams i n d e p e n d e n t l y  and  a l s o  
t o  a n a l y z e  t h e  d i f f racted wave p o l a r i z a t i o n  ) .  To record t h e  

h o l o g r a m s ,  He-Cd-laser  r a d i a t i o n  ( 3=0,44 mkm,  power 2 =SOmW 1 wa4 

u s e d ,  which  was n o t  p o l a r i z e d  i n i t i a l l y .  The i n t e n s i . t i e s  cc 

r e c o r d i n g  beams i n  NLC ce l l  ( I,= r,+z2z 3W/cm2! were the same. T h e  

i n t e n s i t y  of t e s t i n g  r a d i a t i o n  was c 10 & .  T h e  h c l o g r a p h i c  

g r a t i n g  p e r i o d  A wa5 e q u a l  t o  10 m k m .  T h e  measurement  were nrade 

a t  room t e m p e r a t u r e .  

-2 

T h e  d e p e n d e n c e  o f  t e s t i n g  r a d i a t i o n  d i f f r a c t i o n  i n t e n s i t y  w i t h  

a g i v e n  p o l a r i z a t i o n  on  t h e  a n g l e  V' b e t w e e n  t h e  d i r ec to r  a n d  

t h e  r e c o r d i n g  f i e l d  i n t e n s i t y  v e c t o r  was m e a s u r e d  e x p e r i m e n t a l l y .  

T h e  r e s u l t s  are g i v e n  i n  F i g . 3 ,  where c u r v e  1 c o r r e s p o n d s  t o  
t h e  e - p o l a r i z a t i o n  of t e s t i n g  r a d i a t i o n ,  and  c u r v e  2 c o r r e s p o n d s  t o  
o - p o l a r i z a t i o n .  The a n a l y s i s  of t h e  s t a t e  o f  d i f f r a c t e d  rad ia t ion  

p o l a r i z a t i o n  h a s  shown t h a t  i t  c o i n c i d e s  w i , t h  the recording 
r a d i a t i o n  p o l a r i z a t i o n ,  as i t  was o b t a i n e d  t h e o r e t i c a , ? l y  See 

(4)). The r e l a t i o n s h i p s  b e t w e e n  t h e  v a l u e s  Id a t  p o i n t s  
c o r r e s p o n d i n g  t o  a n g l e s  )P=O"and =90" , made it p o s s i b l e ,  u s i n g  
e x p r e s s i o n  (4), t o  d e t e r m i n e  t h e  r e l a t i o n s  b e t w e e n  a l l  t h e  

i n d e p e n d e n t  c o m p o n e n t s  rd7,e : 

The a n a l y s i s  of t h e  c u r v e s  o b t a i n e d  i n  Fig. ' ;  alLows LIS t o  
d e t e r m i n e  i f  t h e  c o m p o n e n t s  r,.,,, and y,,33 a s  well a5 y,,,, 

a n d  V f 9 O 0 t h e  p o l a r i z a t i o n  o f  t e s t i n g  beam c o n t a i n s  b o t h  t h e  

o r d i n a r y  and  e x t r a o r d i n a r y  c o m p o n e n t s ,  and  t h e  m a g n i t u d e  Id 15 

p r o p o r t i o n a l  t o  t h e  s q u a r e  of a l i n e a r  c o m b i n a t i o n  o f  t h e  

c o r r e s p o n d i n g  c o m p o n e n t s  rd;.y . Thus  i n  t h e  case  cf: d i f f e r e n t  
s i g n s  b e t w e e n  t h e  c o m p o n e n t s  T3377 and 7 3 3 3 3  a5 w e ? l  a s  

b e t w e e n  ;y7733 a n d  y,,,, we s h o u l d  f i n d  s u c h  va lue  of  a t  
which t h e  c h a n g e s  i n  r e f r a c t i v e  i n d e x  w i l l  c o m p e n s a t e  each o t h e r  
a n d  t h e  i n t e n a i t y T d  = O m  T h e  a b s e n c e  of s u c h  c o m p e n s a t i o n  ~ . l : o v ~  L:S 

t o  affirm t h a t  t h e  s i g n s  T3333 a n d  r33,, as weL1 8s y,+,, and 

c o i n c i d e  or differ  i n  sign, I n d e e d ,  a t  #Co and & a , ,  
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CONFORMATIONAL NONLINEARITY OF NEMATIC LIQUID CRYSTAL 51 

c o i n c i d e .  T h i s  is c o n s i s t e n t  w i t h  our theore t ica l  r e s u l t s ,  
?*fa3 

o b t a i n e d  above. 
The s i g n s  of t h e s e  c o m p o n e n t s  were mea5;ured by t h e  method 3 f  

i n d u c e d  n o n l i n e a r  l e n s  " . I n  t h e  r e 5 u l . t  we o b t a i n e d  t h a t  

( 0  a n d  a c c o r d i n g  t o  t h e  a b o v e  r e r a t i o n s  b e t w e e n  t h e  

s i g n s  3(rr33 a n d  L,, as well as ; Y a a r 7  and 

was o b t a i n e d  by 
m e a s u r i n g  d i f f r a c t i o n  e f f i c i e n c y  f o r  t h e  case of s e l f - d i f f r a c t i o n  
when o n e  of t h e  w r i t i n g  beams was a t e s t i n g  beam. 

The  v a l u e  y3391 d e p e n d i n g  o n l y  on  NLC a n d  LIH charac te r i s t ics  
a n d  n o t  associated w i t h  t h e  g e o m e t r y  of t h e  e x p e r i m e n t  is 
d e t e r m i n e d  b y  t h e  r e l a t i o n  1(3333= z33 ;Yp333, where fo r  o u r  e l t p e r i m e n t  
t h e  p a r a m e t e r  2 , ,=8p2+2 /2?  Here Z is t h e  LIM Life-time, 9 
is t h e  LIM d i f f u s i o n  c o e f f i c i e n t ,  42 .2z/A U s i n g  t h e  va.li.ie 

m e a s u r e d  i n  a n d  t a k i n g  i n t u  @ (T=:2tS )30.8 10 cm' s-* 
a c c o u n t t h a t  

jYrrrr'4 P-3333  

73333 : x . 1 3 3  '0, 7337, <*. 
The n u m e r i c a l  v a l u e  1(SaS3 =2.6 163 cm3erg-' 

h 

- 3  3 & 

4 . 7  s we o b t a i n  t h a t  1(3J33 =8.8.10 cm erf' 5'' 

7333, I t  s h o u l d  b e  n o t e d  t h a t  t h e  m e a s u r e d  v a l u e  
u n d e r  t h e  c o n d i t i o n  of t h e  e x p e r i m e n t  is d e t e r m i n e d  o n l y  by  

t h e r m a l  n o n l i n e a r i t y  t o  j Y f 3 '  is n e g l i g i b l y  small . T h i s  

c o n c l u s i o n  follows from t h e  fact  t h a t  t h e  r e l a x a t i o n  of hologramc, 

is d e s c r i b e d  b y  t h e  e x p o n e n t  w i t h  t h e  charar ter is t iz  time 
l' =2 / [2 /8y2+ I / L S ~ I  2 10- f  c o r r e s p o n c i n g  t o  t h e  magni tudro ,  
' H  

of LIM life-time a n d  the i r  d i f f u s i o n .  I n  t h e  case o f  e s s e n t i a l  

c o n t r i b u t i o n  of t h e r m a l  n o n l i n e a r i t y  tho d e p e n d e n c e  Id / t j  d u r x n g  

t h e  l a t t i c e  r e l a x a t i o n  s h o u l d  c o n t a i n  a d d i t i o n a l  e x p o n e n t i a l  term 

w i t h  t h e  c h a r a c t e r i s t i c  time $'=fa 9 ) 12 -16; ( B'E 1 0  cm .s-'is 
t h e  t h e r m a l  d i f f u s i o n  coef f ic ien t )  t h a t  wasn't o b s e r v e d  i n  
e x p e r i m e n t s .  

c o n f o r m a t i o n a l  n o n l i n e a r i t y  a n d  t h e  c a n t  r i b u t i o n  Qf 

f 2 - 1  -3 2 

I n  t h e  r e s u l t ,  a c o m p l e t e  se t  of i n d e p e n d e n t  c o m p o n e n t s  !sF 
h 

t e n s o r  Tlyzp was e x p e r m e n t a l l y  d e t e r m i n e d  f o r  MPBA 
c o n f o r m a t i o n a l  n o n l i n e a r i t y :  
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52 I.P. PINKEVICH ET AL. 

Note t h a t  t h e  o b t a i n e d  d a t a  on t h e  v a l u e s  ToKe ma) tf used t o  
g e t  t h e  i n f o r m a t i o n  on c h a n g i n g  t h e  magnitu3e of i n t e r m a l x u l a r  

i n t e r a c t i o n  i n  MBBA NLC d u r i n q  p h o t o i s o m e r i n a t i o n  of i ts  m o l e c u l e s .  
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