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The nonlinear optical (NLO) response of the heterosystem based on nematic liquid
crystal (LC) with incorporated polymer-azo-dye complex (PADC) was studied within the
self-action of picosecond laser pulses at 532 nm. It was shown the enhancement of the
refractive NLO response efficiency up to 20 % at lower excitation level (0.5-20 MW /cm?2)
and up to 5 times at higher excitation level (20-600 MW /cm?) for the PADC doped LC
versus the components response and conventional azo-dye doped LC. The manifestation of
three photoinduced mechanisms was observed with the rise of the PADC concentration in
LC matrix: 1) orientation of the PADC; 2) trans-cis-trans isomerization; 3) cooperative re-
sponse/aggregation effect. Each mechanism defines the heterosystem NLO response at corre-
sponding PADC concentration range. The proposed smart material is promising for photonic
application due to NLO properties control with variation of the PADC concentration.

Keywords: nonlinear optical response, photoinduced refractive index variation, polymer-
azo-dye complex, nematic liquid crystal, trans-cis isomerization, cooperative response,
aggregation effect, orientation of polymer-azo-dye complex

UccnemoBan memmneiino-ontnueckuit (HJIO) OTKIMK TeTepocHUCTEMBI Ha OCHOBE HEMATU-
yecKoro KugKoro Kpuctaniaa (VKK) ¢ HHKOPIOPUPOBAHHBEIM KOMILJIEKCOM TTOJHNMED-a30KPaCH-
Tens (IIAKK) mpu caMoBO3AECTENM TMKOCEKYH/IHBIX Ja3€PHBIX UMIYJIBLCOB C JAJUHOM BOJHBI
532 mum. ITokaszano ycujenwe pedpartusmHoro HJIO otkauka go 20 % mnpu mensiiem (0.5—
20 MBt/cm2) u B 5 pas mpu Goabmem (20-600 MBt/cm2) yposuax Bosymxaenus KK ¢ ITAKK
0 CPABHEHUIO C OTKJIUKOM KOMIIOHeHT u cucteMbl JKK ¢ asoxkpacuresneMm. BuisaBjieHo mposBie-
HIEe TpexX MeXaHu3MoB npu yBeauueHun KouneHtpanuu IIAKK B JKK: 1) opuentanua ITAKK;
2) mpaHc-yuc-mpaHc M30MepU3aNUA a30KpacCUTeNA; 3) KOOMEPATUBHBIM OTKJIUK,/ 3(hdeKT
arperannu. Kaxaeiii mexanusm odycaoauBaer HJIO OTKIMK cuUCTEMBI HA COOTBETCTBYIOIIEM
auamnasone KoumeHTparuit. IIpeJiosKeHubiii “yMHBIH & MaTepuaj SBJISeTCS TMePCIeKTUBHBIM
IS TIPUMeHeHuA B 00sacTu POTOHUKM 3a CUET BOBMOKHOCTH ympariyenus ero HJIO ortriau-
KoM myTeM moxbopa Kourenrtpanvuu [TAKK.

HeainiiiHo-onITHYHUN BiAryK HEMATHMYHOrO PiAKOro Kpmcraja 3 iHKOPHOPOBAHMM IIO-
JiMep-a300apBHIKOBHM KOMILJIEKCOM NPH 30yAKeHHi MIKOCEYHAHUMH JIA3ePHUMH iMIYyJIbC-
amu. A.B.Vkanein, O.B.Ycvroea, B.A.I'ailgoporcbruil.

Hocaimxeno meninitino-onTuunuii (HJIO) Biaryx rerepocucreMu Ha OCHOBI HEMATHUHOIO
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piakoro rpuctana (PK) 3 imkopmopoBanuM mosimMep-a306apBHUKOBUM Kommiaekcom (IIABK)
PU CAMOBIIUBI MiIKOCEKYHAHUX JazepHUX iMOYJALCiB 8 AoB:KMHOW XBuai 532 um. ITokasano
migcunenus pedpaxrusroro HJIO Bigryky o 20 % mpu menmomy (0.5—-20 MBt/cm2) ta g0
5 pasiB npu 6inpmomy (20-600 MBr/cm2) piBuax s6ymwenus PK s IIABK y mopiBusnmi 3
BiATyKOM KoMmTioHeHT Ta cucteMu PK 3 azobapBHMKOM. BuABIeHO POSAB TPHOX MeXaHi3MiB mpu
s6inpmienni Koumentpaiii IIABK y PK: 1) opientania ITABK; 2) mparc-yuc-mparnc isomepus-
amia asobapBHUKA; 3) KOONepaTWMBHUI BiATyK/edeKT arperarii. Kosken mexamism o0ymoBiioe
HJIO Biaryx cucTeMu Ha BiAMOBiZHOMY AiamasoHi KOHIEHTpPAIlil. SapPOTOHOBAHUN ~ POSYMHMHA
MaTepian € TEePCIeKTUBHUM [JIsl 3aCTOCYBaHHSA y rajysi (OTOHIKM 3a PaxyHOK MOKJMBOCTL
ynpaeainusa froro HJIO sigrykom mumsxom migbopy roumentparii IIABK.

1. Introduction

The heterogeneous systems based on the
LCs are of a great interest due to their NLO
response control ability with small amount
of organic and inorganic dopants [1-4]. One
of the most promising trends is the incorpo-
ration of azo-compounds. In this case, the
NLO response enhancement can be observed
due to LC order parameter modulation [5—7]
or dye molecules reorientation, being deter-
mined by the photoinduced trans-cis trans-
formation of the AD. Furthermore, the im-
proved NLO properties of the heterosystems
with incorporated comb-shape polymers and
dendrimers was shown in [8-10].

Recently the promising results were ob-
tained for the new self-orienting heterosys-
tem based on the nematic LC with H-bonded
polymer-azo-dye complex (PADC) [6]. It was
shown the AD bounding to the polymer
backbone leads to more efficient LCs’ re-
fractive NLO response enhancement versus
the unbound AD. The excitation was pro-
vided by the CW laser at 532 nm.

In this work we present the studies of
the PADC doped LC within the self-action
of picosecond range laser pulses at 532 nm.
The excitation wavelength is at the tail of
absorption band of the suspension and still
can induce the photoisomerization reaction
in the AD. In order to obtain the detailed
information about the photoinduced NLO
mechanisms in heterosystem its components
solutions were studied separately. Further-
more, we provide the analysis of the refrac-
tive NLO response of the LC doped with
wide range of PADC concentration. The ob-
tained results indicate the proper control of
the heterosystem NLO properties by the
PADC concentration selection.

2. Studied objects and
methodology

In this work for the cells preparation the
nematic liquid crystal 5CB (PI Chemicals Co.,
Ltd) with hydrogen-bonded polymer-azo-dye
complex P4VP(CHAB), 5 were used. The poly-
mer-azo-dye complex, PADC, was prepared
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from the polymer poly-4-vynil-pyridine —
P4VP (Mn: 1000 g/mol, Mw: 1200 g/mol;
Polymer Source Inc.) and the azo-dye 4-cyano-
4’-hydroxyazobenzene — CHAB (BEAM Co.) by
mixing solutions of polymer and AD in di-
methyl formamide (DMF) at certain concen-
tration to get 0.5 complexation rate (the
procedure of complex preparation is fully
described in [4]) that is the number of AD
molecules is twice less than the number of
side fragments of the polymer. Complex so-
lution then was added into LLC and DMF was
completely evaporated at room temperature
during few days. The concentration of
PADC in LC was 1 wt.%. For the determi-
nation of the AD-polymer bonding impact
the conventional LC with unbound AD
(0.5 wt.%) was prepared. In order to deter-
mine the components contribution into the
NLO response of the heterosystem the com-
ponents solutions in DMF were also studied.
The concentration of the compounds in solu-
tion was 0.5 wt.% for the polymer P4VP
and CHAB and 1 wt.% for the PADC.

The sandwich-type cells were filled with
the suspensions, dye-doped LC and pure LC
at the temperature above LC clearing point
(50°C) and slowly cooled down to the room
temperature. Thicknesses of the cells were
set to about 50 um. According to [4], the
presence of P4VP(CHAB), 5 in suspension
leads to the self-orientation and provides
the homeotropic alignment of LC, and so
the cells for complex-doped LCs were made
of very clean glasses without any covering.
Whereas the inner surfaces of the reference
cell with 5CB and 5CB cells with azo-dye were
covered with polyimide films of SE-1211 to
provide good homeotropic alignment. The
alignment of LC’s cells was checked with
polarizing microscope.

The optical absorption spectra of the
AD/PADC solutions in DMF versus the LC
doped with the same AD/PADC concentra-
tion recorded by Shimadzu UV-2450 are
presented in Fig. 1. It can be seen that
there is no absorption for the DMF (I), poly-
mer (II) and pure LC (V) in the studied
wavelength range. The azo-dye in solution

21



AV.UElein et al. /| Nonlinear optical response of ...

- II

3t \
- ; \«‘
= VI
% 'l )
o 2 _:" ‘-
S I, v
a . A
© .= \‘\ “‘ \
1 -~ NS VII
I N .
NS ‘\.
Y T
of! , —
400 500 600
A, hm

Fig. 1. The absorption spectra of the studied
solutions and LC cells: I — DMF, II —
0.5 wt.% solution of the polymer P4VP in
DMF, I II — 0.5 wt.% solution of the AD in
DMF, IV — 0.5 wt.% of AD in LC matrix,
V — pure LC matrix, VI —1 wt.% solution
of PADC in DMF, VII — 1 wt.% of PADC in
LC matrix.

(III) demonstrates main absorption maximum
at 373 nm which also was observed in PADC
solution (IV). The PADC-doped LC (VII) demon-
strates the enhanced absorption at 470 nm ver-
sus the AD and PADC solutions in DMF.

The excitation quantum energy 2.33 eV
(632 nm) is in the AD/PADC absorption band
and consequently is appropriate for the study
of the photoinduced processes in the nano-
composites.

The NLO response due to the self-action of
the picosecond laser pulses (repetition rate
10 Hz) in the cells was studied within the laser
beam spatial profile analysis in the far field
[11]. The experiments were provided for two
different sample positions G; and G4 after the
focusing lens L (f=11 cm) with the laser
beam spot diameters about 0.95 mm (at 14 cm
distance from focus) and 0.22 mm (at 3 cm
distance from focus). The low excitation level
G, corresponds to the peak laser intensity
range 0.5-20 MW /cm? whereas high excita-
tion level G5 to the range 20-600 MW /cm?.
The larger beam aperture (position G;) pro-
vided more efficient spatial averaging of mate-
rial response and hence more efficient suppres-
sion of inhomogeneities impact.

The proposed method was successfully ap-
plied for the LC based heterogeneous systems
studies [6, 12]. The detailed models for the
real and imaginary parts of the cubic NLO
susceptibility calculation from the experimen-
tal data are given in [13, 14]. The real/(imagi-
nary) part characterizes the photoinduced vari-
ations of the refractive index An ~
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Fig. 2. The NLO responses due to the self-ac-
tion of the picosecond laser pulses at 532 nm:
(a) — the total transmittance dependences
normalized on spectral transmittance of the
studied cells (the dependences are presented
in logarithmic scale); (b) — the photoinduced
variations of the on-axis transmittance for
two studied geometries G; and G, (the de-
pendences for G, are presented in logarithmic
scale). I — DMF, II — 0.5 wt.% solution of
the polymer P4VP in DMF, III — 0.5 wt.%
solution of the AD in DMF, IV — 0.5 wt.%
of AD in LC matrix, V — pure LC matrix, VI
—1 wt.% solution of PADC in DMF, VII —
1 wt.% of PADC in LC matrix.

Re(x®)I/(the absorption coefficient Ao ~
Im(x®)I) within the peak laser intensity I.

3. Experimental resulls

1. The NLO response of the PADC doped
LC heterosystem versus the components re-
sponse

The photoinduced total transmittance de-
pendences versus the peak laser intensity of
the studied solutions are presented in the
Fig. 2a. The dependences are plotted in semi
logarithmic scale. The relative error is
about 0.7 %. In order to clarify photoin-
duced contribution into the total transmit-
tance variation we normalized the each ex-
perimental dependence shown in the insert
on the corresponding spectral transmittance

Functional materials, 22, 1, 2015
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at 532 nm. It can be seen that the reference
photoinduced absorptive variations of DMF
and P4VP in studied peak laser intensity
range is rather small and within the experi-
mental error.

The pure LC matrix (curve V) demon-
strates the photoinduced darkening about
2.5 % that saturates at peak laser intensity
~ 80 MW /em?2 and turns to differential pho-
tobleaching.

The AD in DMF (curve III) demonstrates
the ~3 % of photoinduced darkening with
the saturation at about 100 MW /cm?2 that
also turns to differential photobleaching.
The absorptive NLO response of the AD in
LC matrix (curve IV) is close to the one in
DMF. The difference observed in the peak
laser intensity range 5-30 MW /cm?2 can be
attributed to the mutual influence of the
subsystems: dye and LC.

The bounding of the AD molecules to
the polymer leads to the enhancement of
the photodarkening efficiency of the solu-
tion at up to 2 times peak laser intensity
range I <38 MW /em?2 (curve VI). In com-
parison to the absorptive NLO response of
the unbound AD, the saturation of the proc-
ess occurs at much less peak laser intensity
~80 MW /cm2. At higher intensities the
PADC solution in DMF also shows enhance-
ment of the efficiency (up to 90 %) of the
photobleaching phenomenon compared to
the AD solution.

The absorptive NLO response of the
PADC doped LC cell (curve VII) signifi-
cantly differs from the one in DMF solution
and can not be presented as the sum of the
components responses. The photoinduced
bleaching observed at peak laser intensities
I <5 MW/cm? is followed by the differen-
tial photodarkening process in the range
5 <I<10.5 MW/cm2. At higher intensi-
ties the absorptive NLO response of the
PADC in LC matrix is similar to the one in
DMF solution.

The photoinduced on-axis transmittance
dependences were normalized on the total
one to avoid the impact of the photoinduced
absorptive NLO response on the refractive
one. The obtained results versus the peak
laser intensity are presented in Fig. 2b. It
can be seen that the reference components
DMF and P4VP demonstrate the slight self-
defocusing (<1 %) which is in the error
range. The pure LC matrix demonstrates
the monotonic self-focusing effect up to
12.5 % for the lower excitation level Gj.
For the geometry G4 the sign inversion to
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Fig. 3. The imaginary and real parts of the
cubic NLO susceptibility () calculated
for chosen peak laser intensity ranges
A: ] <3 MW/em?, B: 20 < I < 50 MW/ cm?,
C: 50 <1< 200 MW/ cm? and D: 300 < I<
500 MW/ cm?2 ranges. Transparent bars cor-
respond to the Re(x(®) magnitudes, patterned
— to the Im(x(3)) correspondingly.

differential self-defocusing was observed at
about ~40 MW /cm?2 for pure LC (curve V).

For the AD solution the monotonic pho-
toinduced self-focusing effect up to 7 %
was observed for both excitation levels. In
the LC matrix the AD refractive NLO re-
sponse is not monotonic for both excitation
levels. The sign inversion was observed at
about ~4 MW /cm? and 14 MW /cm?2 for the
geometry Gy, and at about 50 MW/cm? and
170 MW/em? for the geometry G,. Thus,
the LC matrix significantly impacts the re-
fractive NLO response of the azo-dye.

The bounding of the azo-dye to the poly-
mer similarly leads to the considerable
change of its refractive NLO response effi-
ciency (curve VI). At lower excitation level
G, the enhancement of the self-focusing ef-
fect was observed. Opposite, for the higher
excitation level G5 the reduction of the re-
fractive NLO response efficiency was shown.

The most efficient photoinduced on-axis
transmittance variations were observed for
the PADC doped LC. For both excitation
levels the heterosystem demonstrate the
nonmonotonic refractive NLO response: the
self-defocusing turns to self-focusing at
about 5 MW/ cm? (in geometry Gq) and
180 MW/ cm?2 (in geometry Gy). It can be
seen that the refractive NLO response of
the PADC doped LC can not be presented as
the sum of the components responses.

The obtained magnitudes of the imaginary
and real parts of the cubic NLO susceptibility
x® were calculated for chosen peak laser in-
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Fig. 4. The concentration dependences of: a) — the photoinduced on-axis transmittances variations
of the PADC (wt.%) doped LC cells versus the peak laser intensity at 532 nm; b) — the real part
of the cubic NLO susceptibility Re(x(®), circles correspond to the peak laser intensity <3 MW/ cm2,

black dots — to the 5—20 MW/ cm?2.

tensity ranges A: I <3 MW/ cm?, B:20<1<
50 MW/ ecm?, C: 50 < I < 200 MW/ cm? and
D: 300 <I < 500 MW/ cm?2. The results are
plotted as bar diagram and presented in
Fig. 8. Transpared bars correspond to the
Re(x®)) magnitudes, pattened — to the
Im(x®) correspondingly. It can be seen that
for all samples the magnitudes decreases
with the peak laser intensity rise.

In the case of the absorptive NLO re-
sponse, the highest Imy((®)) was observed
for the LC cell doped with PADC. We
should note that for the range D the
Im(x®)) magnitudes coincide for the samples
in the same matrix III-VI and IV-VII that
points at the absence of the AD molecules
bounding impact. We suggest that the fact
is due to the possible turn away of AD
molecules from polymer backbone at high
peak laser intensities.

For the refractive NLO response, it can be
seen that the highest Re(x(®)) was observed
for the samples with PADC (VI and VII).

Therefore, the presence of polymer and
its bounding with AD is significant for NLO
properties control despite polymer is not ab-
sorbing in the studied band. The NLO re-
sponse enhancement due to polymer bonding
with AD requires more thorough studies of
LC doped with wide PADC concentrations
range for more detailed interpretation of
the obtained results.

Further, we present our studies of the
refractive NLO response in a wide range of
PADC concentration in LC.

2. The heterosystem refractive NLO re-
sponse versus PADC concentration

24

In order to analyze the impact of the
PADC concentration on the heterosystems’
photoinduced variations of the refractive
index, the normalized on-axis transmittance
dependences versus the peak laser intensity
for the LC doped with 0.25-2 wt.% PADC
concentration range were studied. The se-
lected dependences are presented in Fig. 4a.

It can be seen that the PADC admixture
leads to the reduction of the pronounced
self-focusing effect efficiency observed for
the pure LC matrix (see Sec. 3.1). The al-
most total compensation of the pure LC re-
fractive NLO response at 0.3 wt.% PADC
was observed. Further PADC concentration
rise leads to the manifestation of self-de-
focusing effect at peak laser intensity
<5 MW/ c¢m? that turns to self-focusing. It
can be seen that the efficiency of the proc-
esses is not proportional to the PADC con-
centration.

The magnitudes of the real part of the
cubic NLO susceptibility Re(x(3)) calculated
for two peak laser intensity ranges
<8 MW/cm?2 and 5-20 MW/ cm? are pre-
sented in Fig. 4b. The peculiarities in de-
pendences at the PADC concentration about
0.4-0.5 wt.% and 1-1.25 wt.% can be
seen. The observed maxima/minima of the
refractive NLO response efficiency at pro-
nounced concentrations indicate three
mechanisms with dominant contribution at
corresponding PADC concentration range.

4. Discussion
In this work the following peculiarities

for the heterosystem based on nematic LC
with PADC were observed:

Functional materials, 22, 1, 2015
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i) higher refractive NLO response effi-
ciency of the PADC doped LC versus the
components response and conventional AD
doped LC at different excitation level;

ii) the NLO response of the PADC-doped
LC cannot be presented as a sum of the
active components;

iii) different sign of the refractive NLO re-
sponse of the PADC-doped and AD-doped LC;

iv) sign inversion of the PADC doped LC
NLO response with the peak laser intensity
rise;

v) the manifestation of three photoin-
duced mechanisms with the PADC concen-
tration rise in LC matrix.

i) It should be stated that the most effi-
cient (about 18 %) photoinduced on-axis
transmittance variations were obtained for
the PADC-doped LC. To our opinion, this
enhancement is determined by the AD mole-
cules bounding with the polymer backbone.
The unbound AD molecules are embedded
into LC matrix and surrounded with LC
molecules all around. In the case of
H-bonded AD to the polymer side frag-
ments, they are only partially encircled by
LC molecules. As it was shown [4], the ad-
mixture of the PADC to LC matrix leads to
the mesophase stabilization and order pa-
rameter increase of the LC. For the case of
unbound AD molecules (same specific dye
concentration) the effect was not observed.
Thus, before the irradiation the cells were not
in the same state that is the reason of their
NLO response difference.

ii) It was observed that curve VII (Fig. 2)
cannot be given as the sum of the curves V
and VI or II, IV and V. It indicates that the
NLO response of the PADC-doped LC cannot
be reconstructed from the components NLO
responses. In order to confirm that the het-
erosystem NLO response can not be pre-
sented as a sum of its components response
we used the Effective Media Approximation
(EMA) [15]. According to the EMA the
AD/PADC partial contribution to the x(3) of
the heterosystem were considered.

First, it was shown that in the LC matrix
the partial contribution of the PADC sub-
system is more efficient: X3 papc=-—
3.41077 esu, x®,p = —2.5:1077 esu.

Second, we calculated the partial NLO re-
sponses of the PADC, AD and P4VP for the refer-
ence DMF solutions: x®pspc = —1.0-1078 esu,
A p = 1.71077 esu, xBp,yp = 6.6:107 esu.
It can be stated that x®papc # A ap + X pavp

and x®papcirc # x®1c + x®panc-

Functional materials, 22, 1, 2015

We think that these facts indicate that
PADC acts as a single unit and when incor-
porated in LC creates new material with
new properties.

iii) The different sign of NLO response
of PADC- and AD-doped LC is determined
by the same reason mentioned in (i): differ-
ent structural arrangement of the un-
bounded and H-bonded AD molecules in the
matrix. Also the size and weight of the AD
and PADC matters: PADC has 5 times more
AD molecules plus polymer, which makes
this unit less mobile. When irradiated the
AD molecules undergo trans-cis isomeriza-
tion with following re-orientation perpen-
dicular to the light polarization [8]. In a
case of AD-doped LC, AD molecules can eas-
ily reorient from initially homeotropically-
aligned state to planar one, becoming per-
pendicular to the light polarization. The
photoinduced birefringence increases and
self-focusing is observed. In a case of
PADC, H-bonded AD also try to reorient
perpendicular to the light electric vector,
but PADC is more difficult to reorient and
more energy is needed compared to the re-
orientation of unbound AD. since now much
heavier unit needed to be re-oriented, it’s
easier for AD molecules to stay even better
homeotropically-aligned (the improvement
of homeotropic alignment). Thus An is nega-
tive and self-defocusing is observed that is
the different sign of NLO response com-
pared to AD-doped LC.

iv) As it was noted, the refractive NLO
response dependences on the peak laser in-
tensity are not trivial: the sign and the
magnitude significantly depend on the peak
laser intensity. At low intensities, there is a
self-defocusing in PADC-doped LC that is
photoinduced birefringence decreases by
aligning H-bonded AD molecules in perpen-
dicular to the light vector direction improv-
ing LC homeotropic alignment. At high in-
tensities, there is a self-focusing determined
by increasing of photoinduced birefrin-
gence. It can be caused either by reorienta-
tion of the PADC perpendicular to the light
polarization vector in planar direction; or
by decrease of the order parameter due to
trans-cis isomerization and following en-
richment with cis-forms of AD molecules; or
by photogeneration of "free” AD molecules
due to the break of the hydrogen bonds by
intense laser radiation. H-bonds breaking is
a fast process with characteristic time less
than 2 ps [16] that is much shorter than the
laser pulses. The indirect proof of the effect
is the coincidence of the NLO refractive re-
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sponse signs for the AD/PADC doped LC
cells at higher peak laser intensities
>50 MW/ em?2.

v) The next peculiarity is due to the
PADC concentration impact. In general, the
following processes can govern the photoin-
duced NLO response in PADC doped LC:

— photoinduced trans-cis/cis-trans trans-
formation of the AD;

— photoinduced
PADC;

— photogeneration of "free” AD molecules.

For the concentration range <0.5 wt.%
the reorientation of the PADC dominates.
The process leads to the LCs order parameter
rise and consequent reduction of the self-fo-
cusing effect observed for the pure LC.

The photoinduced trans-cis transforma-
tion of the AD dominates for the PADC
concentration range 0.5-1 wt.% . The effect
causes the positive photoinduced variations
of the refractive index due to the LCs order
parameter decrease [6]. The dominant con-
tribution of the process leads to the reduc-
tion of the self-defocusing effeect for the
peak laser intensity range <8 MW/ em? and
to the self-focusing effect enhancement for
the range 5—20 MW/ em? (Fig. 4b).

For the concentration range 1-2 wt.% the
aggregation phenomenon causes the signifi-
cant enhancement of the NLO response [17].

The observed results indicate the pro-
posed PADC doped LC promising for non-
linear optics and photonics application

orientation of the

4. Conclusions

The NLO response studies of the hetero-
geneous system based on the nematic liquid
crystal matrix with polymer-azo-dye com-
plex were performed under picosecond range
laser pulses excitation at 532 nm. The
higher efficiency of the heterosystem NLO
response versus the components response
and conventional AD doped LC was shown.
The concentration dependences of the PADC
doped LC refractive NLO response showed
three ranges with different NLO properties.
The phenomenon was attributed to the
dominant contribution of the definite pho-
toinduced mechanism: orientation of the
PADC, trans-cis-irans isomerization and co-
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operative response/aggregation effect. The
obtained results indicate the studied hetero-
system promising for application in photonics
due to the proper control of its NLO response
with variation of PADC concentration.
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