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Summary

The orientational behavior of liquid crystalline polymers with para-nitro azobenzene as side
chains undeelectric field was studied by UV-visible spectropg. The results showed that

A, of the poled polymer films was@und 394nm, compared to that of the unpoiédd, the
absorption decreased due to poling. The ¢aigonal parameters increased linearly with the
increase of the electric field. The tparal stability of the poled polymer film ood at room
temperature. This kind of materials showg@domise application asonlinear optical
component in photoredctive polymers

Introduction

Recent advances in optical communication have created intense intenestlimear optical
materials*’. Poled polymers are considered as the most potemidinear optical materials

due to their ease of processability, low dielectric constant etc. and theyggrested to be
used in high frequency optical adulators, integrated sensicductors®. Different kinds of
polymer with eleatbn donoracceptor substituted benzenes, stilbenzenes, azobenzenes,
bezylidene or tolanes chromophore were syntleesto satisfy the requirement of NLO
polymers. Among them, higkemporal stability, large eled-ogtical coefficients () and

low optical loss are the most desired.

Inspirited by the early wrk of D. J. Williams® who examinedSHG of the DANS
dispersed in a liquid crystalline side chain polymer host, and the results showed that its SHG
intensity is 100 folds higher than that of it in amorphd®dMA due to the guedtost
correlaton, we incorpaated azobenzene derivative containing etectdonor andacceptor
groups which is used as mesogenic and chromophore groups to a polymer backbone and hope
that the liquid crystallinity could iprove the second -order nonlineatiogal property.

Our present paper reported the orientational behavior of this side chain liquid
crystalline polymerunder electric field. The materials perted here might also be used in
optical storage, elexi-ogtic modulations and optical switchihgeven as photoredctive
materials due to the existing of azobenzene structure.

Experimental

Synthesis of polymer
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The side chain liquid crystalline polymer was synthesized by free radical polymerization
using AIBN as initiabr, chlorobenzene as solvent at 60°C for 48 hetaided description
could be found in our previous didation’. The molecular structure of the polymer studied is
given in figure 1

FCH,— CH 15

|
COO(CH,);0 ————@—NZNONOZ

Tg 308.9K Tkn 344.2KTy; 401K

HP,

Figure 1 Molecular structure and phase behavior of HP6
Methods

Film preparation

The polymer was dissolved in chloroform, thusambed solution was filtrated and films were
prepared by spin-coating the solution onto ITO glasses. The films thus obtained were dried
overnight at roontemperatureinder vacuum to remove the residual solvent.

Corona poling

Corona poling with a needle t@pectode which was lpced 1 cm bove the im surface was
employed to pole the polymer film. The film was poledder a cdain electric field at a
certain temperaturéor 30 min. and then theemperature was lowered toom temperature
while the voltage hold constant.

Measurement

UV-visible spectra were recded on a VYUV-visible spectrometer (Zeiss, Gernya.
Results and discussion
Phase behavior of HP6

The phase behavior of HP6 was reported in our previous paper and the results showed that
its Tg is 308.9K,melting temperature844.2K and theclearing point401K. The texture
observation and WAXD wgygested ematic phase existed in polymer HP6 in tloarse of
heating.

Optical property of HP6

UV-visible spectra of the poled anthpoled polymer HP6 are given in figure 2. It can be
seen that the maximum absorption wavelength was 394 nnie wie value for the
commonly used Dispersed Red 1 was 460 nm. That is to say, the rht@rials we
synthesized shows great value in frequethaybling appcations.

The noncentrosymmetric alignment diromophores was achieved by corona poling. It
can be seen from figure 2 that the chromophatemed along the polingdid, the absorption
of the poled polymer film decreased compared to that of uhgoled one. The order
parameterd) of the poled polymer film could be determined by the following equation

¢=1-AlA, (1)
Where A is the absorption of the unpoled polymdmé and, A5 is the absorption of the
poled polymer film with the electric field of light perpendicular to the poling direction.
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According to eqation ( 1 ), the order pameter of the poled polymer film given irgtire 2
is 0.41.
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Figure 2 UV-visible spectra of HP6 films. a. before poling b. after poling
poling conditions: 11kV, 356 K, 30 min.

Table | is the order pameter of the films poled at different temperatures. It can be seen that
the order paameter is the lowest when the film was poled in itsrignt states, whilep had

the same value either it was poled inaaphouse or in liquid cryalline states. As wé&now

that for ordinarymaterilas, the higher the poling temperature, the lowerghalue. Our
results showed that the order paeter was relative high htiugh it was poled at 383 K. This
might be due to the self-assembly property of the mesogens.
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Figure3 Plot of order parameter of the poled Figure 4 Plot of order parameters of HP6
films versus electric field { 383K, 30 min.) films versus time {15 kV, 358K 30 min.}

Table I Order parameter of the oriented HP6 films poled at different temperatures ( 10 kV, 20min.)

T(K) 360 383 420
o 0.36 0.36 0.09

Figure 3 shows the plot of order parameter of the HP6 film versus poling electric field. As
can be seen that the order parameter increased linearly with the increased of poling field.

Temporal stability of the poled polymer film aiom temperature are given ingtire 4.
As can be found that the order pareter decreased largehpm 0.414 to 0.374 when it was
held for two hours at rootemperature after palg, it changed to 0.302 after being held for 6
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days at roomemperature and thepremained almost unchanged within 6 months. Theva
results showed that the poled polymer films exhibgedd stabity at roomtemperature.

Some furthemeasurement and modification of the polymer by crosslinking to increase
its stability are irprogress.

Conclusion

The orientational behavior of the nematic side chain liquid crystalline polyacrylate with para-
nitroazobenzene mesogens under corona poling was studied by UV-visdd&ospopy.

The results showed that the mesogens could be aligned by poling and showed gbitydastab
roomtemperature.
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