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ªÊ corona VËB jF;7� �ª¶;ï~ B2 ��2B�

f&>Á�«~Á��ÚÁfç�

j"&�v ª¶"�VF�"

Ö 442-749 ãVê >ö� :�� öÂÿ Ö5®æ

ö'�†

j"&�v bÒ�"
Ö 442-749 ãVê >ö� :�� öÂÿ Ö5®æ

(2002j 4ú 4¢ Ar, 2002j 6ú 17¢ >;� Ar)

jF;7�(NLO) ç&æ; �ª¶ê N-(4-nitrophenul)-(L)-prolinol-poly (p-phenylene terephthalates)� B·B ;ï~ ª¶
VË�ÿj B2 ��2B�(SHG)~ jF;7w�j ÒÏ~� ��~&
. î�Ú ªÊ corona VË O»b� NLO Bï�
" �ª¶ *V¢ j7�&� ��� VË�B SHG �^¢ B��V
. FÒ*�Nê 70oC¢ 7�b� 25oCöB 80oCræ
Nê'�öB >�Nj 0.5 kHzöB 10 kHzræ æz�Ê�B �&� ªÊ �{b� corona VË� Ö"� ç&æ Bï�"
�ª¶ "ÒÒ� ÊÊ� Ò ;R~� ;W� ����¢ ö¶*K *�ã(AFM)b� &G~&
. ªÊ corona *{ �&�
NLO Bï� VËê& Ã&>�, ÿ�ö �ª¶;ï~ &�'¶çj ³V'b� *��B SHG �^& Ã&>îb� VË ê
�j�ÿê BF>î
. � î�Ú ªÊ corona VË 
þb� NLO Bï� 5 �ª¶ "ÒÒ� VË";öB j�Ob� Ò
V�~º *çj in situ� «Ã� > ®î
.
  "BÚ : pulsed corona poling, second harmonic generation, nonlinear optical side-chain polymer film.

I. B �

jF;7�ßW� ·^� FVbî 5 �ª¶ Òòº �¾

~ 7Û�Á;�¾Ò ª¢ö jº� Î�²Ò�B &��;

~ Ï�W, &Z� &Ï 5 �� w�ßW �~ Ë6b� 7

æ�, 72Ë æ~, 7 Ê*~f ?f ÷'7� ²¶ö '��

Òò� rJê �ê jF;7�ßW" FV �ª¶ ��f~

ç&&ê �«j *� ��& � ª¢~ ����¢ ��Ú z


. ß® B2 ��2B�(second harmonic generation : SHG)

Î", *V7� Î", 7�. Î"f ?f jF;ßW~ Ã&

5 �&z¢ ª¶ ��' G�öB 7"~º V. 5 wÏ �

�& ����~ "»j ��� ®
.[1,2]

� jF;7� �ª¶ ��º B1 .Þ�ê(frist hyperpola-

rizability) β& � FVª¶¢ Ú�� �ª¶ ;ïj ���ò

� ÒÏ~� 7�&�� ç&æ jF;7� FVª¶
~ V

Ëª�¢ ç~ *VË �&ö ~� VË O»b� j7�&�

z �B B2 ��2B� Î"~ Ã& 5 �* n;z¢ êÎ

~� ®
.[3]

� *VË VËV» 7 corona VË[4,5]f *VÒê�ê¾ �

ÒV[6]�öB 7 êÚ¢ &*�Êº� ÒÏ~� zb�, "¾

ö 2NjF;7� �ª¶;ïj çN[7] 5 �NöB[4,5,8] VË

�Êº� wÏ~² >î
. �ª¶ ;ï~ corona VË Ë~

öBº kÊv ö�ö >Â "Þ~ �{j �&~� ®b�

corona ö�~ *V �Wö V¢ · 6º r �N� .�[

�ª¶ ;ï~ ��ö ¦O>Ú 4 MV/cm �ç~ *VË� ;

ï ·� Ò�ö ;W>º ©b� rJ^ ®
.[3] � ;ê~ ¸

f *VËf *� VË»b� áV ÚJÚ ;� *VË�
.

ö�~ *V�W� ·(+)� ·(+) corona VË~ ãÖ, ö�

¦"~ ¸f *VË '�ö ®º *¶
� r� OËb� &

³>Ú "æ �V³~ ª¶ 6º ö¶f Ïò~� � «¶


f �Nz>Ú *�öB~ *¶ OÂ" Z&~² ;ï ��ö

·(+)�N� ª�~� ;ïÚ¦ö *VË� ;WB
. ��¾

ö�~ *V�W� r(−)� r(−) corona VË~ ãÖ, r(−)

~ ;ï �� *~� �� ;ïÚ *VË ;W ";f ·(+)

corona VË ãÖf ?æò *~~ .V ;W";öB r(−)

~ ö� *�öB~ 2N*¶OÂ, �NÏÏ �~ ç^&ê�

�ö V¢ �³ O*~ &ËW� ¸j r(−) corona VËf

n;W� Ô� O*" &NB "æ VÚ~ z�' �W Wª

" &ê>Ú �*{ �& �*� ^� ;ï ��~ ¶ç� ¶

" B�>V r^ö[5] �&�*j �»�B¢ �
.

�Þ jF;7�ßW Ã&º FV ª¶~ ²* 5 �ÿê&

ç&'b� Ï�� �ª¶ FÒ*�Nê Tg �ç~ Nê '�

öB *BB ���' ��Î;b� *�® VFB
.[8][9] *

VË" jF;7� FVª¶~ 3�¶f~ ç^·Ï ö.æ&

�ö.æö j~� ·jãÖ, SHG ê> dº FVª¶~ �*

Ú'� B> N, VË Nê T, �& *VË E, FVª¶~ 3

�¶Î~Þ µ 5 B1 .Þ�ê βf &ê>� j¾�b� �

*B
. †E-mail: ywon@madang.ajou.ac.kr
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(1)

�VB kº Boltzmann ç>�
. V¢B FVª¶~ 3�¶Î

~Þö ·Ï~� FVª¶¢ *VË OËb� VË�Ê�¶

~º *VËö.æ µEº Brown Úÿb� VËª�¢ �Oz

~�¶ ~º �ö.æ kTf ç>B ·Ïj ~V r^ö VË

Nê¢ �ª¶ FÒ*�Nê Tg �çb� Ã&�Ê� ç&'b

� VËêf d& 6²B
. �Þ VË Nê¢ Tg �~� ÚÒ

� F*W �ö º* ÚöB *VË ^V¢ Ã&�B¢ �
.

� ��öBº �*{ �& 
�*j *¢ > ®ê� ªÊ

; �{b� corona VË�Êº î�Ú O»b� jF;7�

�ª¶ ;ïj VË~� VË *";" VË ê �j� ¢Ú

¾º ";öB~ SHG Î" æz¢ �& corona *{~ ªÊ

>�N 5 VË Nê¢ æ>� ~� in-situ� G;~� ªÊ

corona VËö ~� SHG Î"¢ G;ÁªC~&
.

II.  
 þ

� 
þöBº Ò�� ï&; �ÒöÊr� "ÒÒö F�

Ï¶� 4B~ �Òz�2V¢ Û~� Bï� N-(4-nitro-

phenyl)-(L)-prolinol(NPP)j 7�Ú~ >� �*� 2BO Ö�

�B NPP Bï� �Fï 46 mol%� �W� j¾ �â ��

~ ç&æ; �ª¶ê NPP-PPT(poly(p-phenylene terephtha-

lates(PPT))¢ �ò� F;~&
. � �òº (+) corona VË

ê SHG ê> d33& 140Û40 pm/V� 
Ö � jF;7� �

ª¶ Òò� rJ^ ®
.[10]

� NPP-PPT�ª¶ �ò¢ FVÏ
 1,2,2-tetrachloroethane

ö j*® Ï��Î ê ITO FÒ6*ö ²* ê�~� NPP-

PPT �ª¶ ;ïj B�~�, 50oCöB 24�* ���B Ï


¢ B�~&
. Î� �ò ;ïf ÿ¢ ³êöB ÿ¢ ²* ³

ê� ²* ê� �B vþ& 0.3µm� �¢~ê� B·~&
.

SHG �^º Maker ZÒ O»[11]b� G;~� ;ï~ vþ

º surface profiler TENCOR P-10b� G;~&
. 6� V

Ë *ê ;ï~ ��j &V~V *~� ö¶*K *�ã

AFM(Atomic Force Microscopy)j ÒÏ~&
. Maker ZÒ

G;Ë~º ¢>'b� ÒÏ>º ;�� �W~&
. ÒÏ 7

öf 2Ë 1064 nmöB ªÊ >�N 10 Hz� Q-Ê*� >º

Nd:YAG .�&� 0.45 mJ z^V¢ ÒÏ~&
. .�& z

^Vº Laser Probe 8610b� G;~&
. �ò~ ²*f

Oriel stepper motor¢ ÒÏ~� 0.1o *Ïb� ²*�V
.

SHG �^º IR N� jV 5 532 nm *S jV¢ Û"�Î

ê Hamamatsu R928 7*¶ ÃV&b� Aj SR 250 box-

car� �^¾Ò ê RS-232 Û�Fb� ��Vö *Ö«K �

V
. �ò~ SHG ^Vº 1 mmvþ y-cut quartz Ö;6~

SHG �^(d11=0.3 pm/V)¢ V& �^� ~� ÖÂ~&
.

in-situ� corona VË~�B SHG �^¢ G;~V *~�

�â 1" ?� Maker ZÒ G;Ë~¢ �j~&
. �òËO

Ï �Ò V6ö .�& �Ú� R"� > ®ê� çã 3 mm

~ �sj Ñî� ·,b� heaterf �*&¢ ã«~&b�

*�*Ï 6.5 mmöB 3.5 kV *{j �&~&
. Î� �òº

Þ~ç «Ò'" 45o >ê� �;~&
. r(−)~ �W~ �*

{ ªÊ �/V IRCO 10K-20j ÒÏ~� ªÊ�j 4µs�

�;~� >�N 10 kHz, 5 kHz, 1 kHz, 0.5 kHz� �& ª

Ê *{j &æ~�B '' 
þj >¯~&
. VË Nêº

çN, Tg 5 (TgÛ10)oC~ 4&æ NêöB 
þj >¯~&�,

?f ��b� r(−)~ ç~ *{" ·(+)~ ç~ *{� ã

Ööê ?f 
þj >¯~� ªÊ*{ corona VË~ ãÖf

jv~&
.

III. 
þ Ö" 5 ¢~

corona O*b� ;ï ��ö ¦OB �N
� ;ï · �

� Ò�ö *VË¢ ;W�Ê�, � *VË r^ö Bï� ª

¶
� ²* ÆJ�f ¾j Aj Bï�" "ÒÒ� ²* 5

�ÿ>V r^ö Bï� VË� ��Úê
. � *VËj ;

W�Êº �� �N *~ &êº corona *{~ �Vf �W,

*{ �&�* 5 ;ïNê~ �>ª� rJ^ ®
.[12]

� 
þöBº �� ;�~ ªÊ corona *{b� corona

*{ 
B �& �*, ¯ ªÊ >�Nö V� corona VË

d NβµE
kT
-------∝

�â 1. in situ SHG �^ G;Ë~.
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5 �j Î"~ æz¢ VË Nê¢ æz�B&� in-situ

SHG �^G;Ë~(�â 1)� G;~� corona VË~ �ÿ

j �Ò~&
. Î� 
þöB corona *{~ �V¢ 3.5 kV

� �;~� (−)�W~ ç~ *{(�)" >�N� 10 kHz(ø),

5 kHz(ý), 1 kHz(ù), 0.5 kHz(û)� (−)�W~ ªÊ *{b�

corona VË�V
. (+)�W~ ç~ *{(ÿ)ö ~� corona

VËj jv
þ Ï'b� º&~&
. SHG ̂ V æz� Î

� VË�ÿj 
�*b� G;~&
. 
þ�· 10ª*¦V


þNê¢ ¢;~² Fæ� ê 
þ�* t=0öB 3.5 kV�

�;B corona *{j �&~� VË�Vb� t=7ª¦V ¶

� ï'�Ê�B çNö "7� t=33ªöB corona *{j

�.�Î ê ê³~� 30ª* çNöB �j ";j G;~

&
.


þ Nêö V� G;Ö"¢ «� ;Ò~� çNöB~ 


þj �â 2ö, 60oC(Tg−10oC)öB~ 
þj �â 3ö, Tg=

70oCöB~ 
þj �â 4ö, Tg �
 10oC ¸f 80oCöB~


þj �â 5ö ¾æÚî
. Î� �âö ��B G;~º �

F
j �ª� > ®ê� 10² G;~� ï�� 8 10B7

F;B Ñ ®� 8�
. �âöB >ç �6Ff ¶�ï' �

· �6�� >ç ·f 6Ff corona *{~ �. �6�
.


Ff 
þ Nê æz �F�
.

�â 2~5~ VË�Fj ªC~V *~� Ñ �ê� t=0öB

1ªræ~ �*'�öB SHG ̂ V~ �*ö V� æz ;�

¢ j¾ �¢ æ> �>� *Ö �Ê~&
.

(2)

�VB I2ω(t)º VË ";öB~ SHG ^V�� Aº � Ñ

�ê �*'�öB~ SHG ̂ V~ �&~��, τº VË �*

ç>�
.

*Ö �Êb� �� VË "; �* ç> τ¢ corona *{I2ω t( )[ ]1 2⁄
A 1 e

t
τ
--–

–
 
 
 

=

�â 2. 25oCöB NPP-PPT �ª¶;ï~ VË 5 �j �*ö
V� SHG ̂ Væz.

�â 3. 60oCöB NPP-PPT �ª¶;ï~ VË 5 �j �*ö
V� SHG ̂ Væz.

�â 4. 70oCöB NPP-PPT �ª¶;ï~ VË 5 �j �*ö
V� SHG ̂ Væz.
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;�ö V¢ ;Ò~� �â 6ö ¾æî
.�âöB VËNê

ö V� Ö"¢ çN(*), 60oC(ÿ), 70oC(ø) 5 80oC(ý)�

�ê~� ��~&
.

�â 6öB ªÊ >�N� Ã&�>� 
� ö~� ªÊ

corona *{ 
B �& �*� ^>� VË �* ç>º ·j

^ (−)�W ç~*{~ 8ö "7~� ®b�, 
þNê& ç

ß�>� ªÊf ç~f~ *{ ;�ö V� �8~ N�&

*Ú�j r > ®
.

corona *{j �&� r VË .VöB ¾æ¾º SHG ̂

V~ ¾r /Ï� çßf corona VËb� �WB ;ï ��

*~ &êö ~� ;ï Ú¦ *VËb� jv' Ò�� "Ò

Ò~ ç&æö ¦OB Bï� 3�¶& >w~� *VË OË

b� ��² VË� Ö"� �C>�, 
r ¶Ö çß �Ff

� Bï� 3�¶
� VË OËb� ;R~º ";öB Bï

�" �Ö>Ú ®º �ª¶ "ÒÒê VË Bï�~ VË O

Ëb� �²'b� æ;Nb�� Bï� VË Ã&ö V��

©b� �CB
. 6� çNöB~ VË Ö"º corona *{

VË� Bï�� ²* 6º �ÿ� > ®j ;ê~ Ïª� �

² ¶F�*(local free volume)� �ª¶� ³ö �Ò�j ~

�~�, FÒ*�Nê Tg '�~ ¸f 
þNêöB~ VËÃ

&º *VËö ~� Bï� ²* 5 "ÒÒ æ;� �ª¶~

6Wê 6² 5 F�W Ã&� z× Ï��öj �� "�®


. 
þ�* 2ªöB 7ªræ 
þNê& �Nb� Fæ>º

�*'�öB ªÊ; corona *{~ ãÖ, 
þ Nê& ¸�

ªÊ >�N� Ôj>� �
 *&~² ¾æ¾º SHG ̂ V

~ /Ï� 6²*çf �(1)öB r > ®º :f ?� Bï

� VËj �Oz~�& ~º �ö.æ kTf ß; OËb�

VË ~�&~º *VË ö.æ µE~ ç^ ÒB ·ÏöB �

ö.æ& �
 �V r^ö B�B ©b� �'B
. ªÊ;

corona *{� �&B ç�� 
þNê& ~;~º 7ªöB

33ªræ �* '�öB �â 3~5ö ¾æÂ VËê çß *

çê �ö.æf *VËö.æ ç^ÒB·ÏöB 
þNê ~

;b� �ö.æ& 6²B Ö"� �CB
. ��¾, �â 2~5

öB r > ®º :f ?� corona *{� �&B ç�~ V

Ë"; 7 
þ�* 2ªöB 33ª ræ~ �* '�öB

SHG ̂ V& ¶Ò² 6²~º *çf �� *~& "æ �V

ª¶f ç^·Ï~� 7Wz >Ú ��*~ &ê& 6²>º

ö�" ;ï �� *~& ;ï³b� �R~� ;ï~ *V*

êê& Ã&>� Ú¦ *VË~ ^V& 6²>º ö�~ ��

b� ¾æ¾º corona VË~ ¢>'*ç[13]b� 6�B
.

�ç Ö"¢ «�~� 1 kHz ªÊ corona *{b� Tg ¦"

~ 
þNêöB VË�Êº ãÖ 
B corona *{ �&�*

f 4 ms� ç~ corona *{ �&�*~ 1/250�æò (−)ç~

� corona VË~º ãÖ�
 ¸f VË Î"¢ áj > ®

îb� �& �*~ �»b� VË ";öB~ �� ¶çj

³V'b� 6²�Ò > ®î
.


r corona VË ê �j";j ªC~V *~�, corona

*{� �. B çNöB~ SHG ̂ V �jj ¾æÚº Î�


þ�Fj j¾ �~ 3 æ>�>� *Ö �Ê~&
.

(3)

�VB I2ω (t1)º �& corona *{ �. �'öB~ SHG

^V��, I2ω (t)º �& corona *{ �. ê �* töB~

I2ω t( )
I2ω t1( )
-----------------

1 2⁄
A1e

t
τ1
----–

A2e

t
τ2
----–

+
 
 
 

=

�â 5. 80oCöB NPP-PPT �ª¶;ï~ VË 5 �j �*ö
V� SHG ̂ Væz.

�â 6. corona *j;�ö V� NPP-PPT �ª¶;ï~ VË�
*ç> τ æz: *, ÿ, ø 5 ýf '' çN, 60oC,
70oC 5 80oC 
þNêöB~ Ö"ª.
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SHG ̂ V��, A1" A2º .V t=0öB SHG~ ^V¢ ¾æ

Úº ç>�� τ1f �� �j ç>, τ2º ¶Ö �j ç>�


. �& corona *{ ;�ö V� �* ç> τ1 5 τ2 8j

�â 7 5 8ö ¾æÚî
. ¢>'b� τ1b� VF>º .V

�� �jf VËB Bï�� 
� ²*� > ®º ¶Fê&

�Ò�j ~�~� � ¶Fêº Bï� "æ~ �² ¶F�*

~ �Vf "ÒÒ" Bï�~ �Ö;êö V¢ Ö;>º ©b

� �C>� ®
.[12,13] τ2� VF>º «�~ ¶Ö �jf "

ÒÒ" ç&æö ¦OB Bï�"~ ;� Ö�K r^ö Bï

�
� ÷�b� VË~º ";öB ß; OËb�~ �ª¶

*V& �ÿ~� ;W>î~ j�O V�� jz>�B B�

~º *çb� J«B
.[12,13]

NPP-PPT �ª¶ ;ïj corona VË� ê �j ";j V

F~º �â 7öB �� �j ç> τ1º VË";öB �&�

corona *{;� 5 
þNêö V� N�& �æ pb�, �

â 8~ τ2 8f 
þNê& çN¢ ãÖ¢ B�~� ªÊ >

�N� '� VË 
þNê& ¸j>� Ã&~�, >�N� �

� (−) ç~ corona *{öB~ 8ö 7"~º ©j r >

®
.

70oC~ Tg NêöB VË� ê �j>º ãÖ τ2 8~ �V

º 1 kHz ªÊöB~ τ2= 400ªj (−)ç~öB~ τ2=100ª"

jv~� 4V �ç � 8b� ¾æÒ
. V¢B ªÊ corona

*{ Î"º "� �ª¶ *V VË Ã& 5 �jjzö �

êæj & ©b� �CB
.

� 
þ�ò� NPP-PPT �ª¶ ;ïj corona VË�Ò

r NPP Bï� 3�¶
� VË OËb� ;R~º ";öB

Bï�" �Ö>Ú ®º PPT �ª¶ "ÒÒê VË Bï�~

VË OËb� æ;Nb�� Bï� VËj Ã&�B"V r

^ö VË ";öB SHG ̂ V~ ¶Ö Ã& *ç" �j "

;öB SHG ̂ V~ ¶Ö 6²*ç� ¾æ¾� � Ö"º �

ª¶ "ÒÒ ¢¦& ÒV�~º �ÿÖ"� �C� > ®
º

� 
þÖ"¢ ;ï��~ ;� æ;b� {�~V *~�

NPP-PPT �ª¶;ï ��j ö¶K* *�ã(AFM)b� &

V� Ö"¢ Òê1ö ¾æÚî
. (a)º VË* ����, (b)

º (+)�W ç~ corona *{b� VË� ê >� Å �V~

����& ;WB ;ç��, (c)º (−)�W ç~ corona *{

b� VË� ê �� ��& ;WB �� Òê�
. (b)öBº

Ö� ;WB >� (c)öBº corona *{� (+)�W ãÖf

>&� �&>V r^ö �� ;W>� Îf ¦ª� Ö¾"

�� ©b� 6�B
. �â (d)º >�N 10 kHz� (−)�W

ªÊ corona *{j �&� Ö"~ ���� Òê�
. �ò

º 70oC 
þNêöB VËB �â 4~ NPP-PPT ;ï�ò¢

ÒÏ~&
. ÒêöB r > ®º :f ?� (−)�W~ ãÖ

� ;W" �þ ¾æÂ Ö~ >º (+)�W~ ãÖö j~�

�*�'� 4V�ç ôæò Ö ¸�º Ôrj r > ®� �

f ?f ãËf ªÊ corona *{~ ãÖ z× *&�j r

> ®
. (+)�W ç~ corona *{b� VË�Ò r ¾æ¾

º ���� ;Wö &� �Cf ^�^ò 10ö ç^® VF

>Ú ®b� (−)�W corona *{ VË~ ãÖ �� ;WB

���� Òêf � ��öB �.� áf Ö"�
.

IV.  Ö �

�ª¶ ;ïj j7�&� ��� VË~� 2NjF;7�

�â 7. corona *{;�ö V� NPP-PPT �ª¶;ï~ ��
�j�*ç> τ1 æz: *, ÿ, ø, ýf '' çN, 60oC,
70oC 5 80oC 
þNêöB~ Ö"ª.

�â 8. corona *{;�ö V� NPP-PPT �ª¶;ï~ ¶Ö
�j�*ç> τ2 æz: *, ÿ, ø, ýf '' çN, 60oC,
70oC 5 80oC 
þNêöB~ Ö"ª.
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ßWj Ã&�ÊV *~� "� ÒÏ~º O»f ç~ �{~

corona O*ö ~� VË»�
. � ��öBº � ç~ �{

&� ªÊzB (−)�W �{b� corona O*�Ê�, ªÊ �

j 4µs� �;�Ê� ªÊ~ >�Nj &æ~� 
B corona

*{ �& �*" VËê Ã&f~ ç^&ê¢ ;W'b� �

«~&
. VËê Ã&º NPP-PPT �ª¶ ;ïj ÒÏ~�

25oC, 60oC, 70oC 5 80oC(Tg=70oC)~ 4B~ 
þNêöB

SHG ̂ V æz� G;~&
.

"ÒÒ� ç&'b� Ò�� ç&æ; �ª¶ê� NPP-PPT

�ª¶ ;ïj çNöB VË� Ö" Bï� "*ö �² ¶

F�*� �Ò~� Bï� VË� ��Úöj {�~&�, �

NöB VË� Ö" ªÊ corona *{b� VË� Ö"& ç

~ corona *{b� VË� Ö"�
 ÎN' VËöB Ö>�

j r > ®îb� 
B �{ �& �*~ �»b� ;ï �

�¶çj ³V'b� 6²�Ò > ®î
.

ö¶*K *�ã(AFM)b� ;ï��~ ;�¢ &V� Ö"

(+) coronoa VË~ ãÖöº �� ��& Ö~ ;�ªö >

~�, (−) corona ç~ 5 (−) ªÊ �{ VË� ãÖöº �

j ;W~º �� ��& ;WNj ¾rb� {�~� Bï�

* ç^·Ï 5 Bï� VË" �êB �ª¶ "ÒÒ~ VË

� SHG ̂ V Ã&~ 7º º�ªj 
� {�� > ®î
. 

� ��öB ÒÏ� ªÊ corona VË O»f ªÊ corona

*{~ ªÊ �" >�N 5 ^V¢ �.~� ;ï ��¶ç

j �²z~� VË ÎNj �&z � > ®º �' 
þ �

�~ öï� &Ë~�, 
�*b� �ª¶*V 5 �ª¶³~

Bï� �ÿj SHĜ V� ��� > ®º î�Ú O»ªj

��"î
.

6Ò~ &
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Second harmonic generation of pulsed corona-poled nonlinear optical polymer films
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The molecular orientational dynamics of the nonlinear optical(NLO) side-chain polymer N-(4-nitrophenyl)-(L)-prolinol-poly (p-
phenylene terephthalates) have been studied using nonlinear optical responses as measured by second harmonic generation (SHG).
A new pulsed corona poling is used to orient the NLO chromophores and the polymer segments into the noncentrosymmetric
structure required to obtain the SHG signal. By corona poling of negative high voltage pulses with variable repetition rates
(between 0.5 and 10 kHz) at temperature between 25oC and 80oC, well below and about the glass transition temperature 70oC, the
side-chain chromophores and the polymer chain contour rearrange themselves and create the domain structure observed by atomic
force microscopy(AFM). The pulsed corona voltage enhances the orientational ordering of the NLO chromophores and also
significantly influences the growth of SHG signal and the improved relaxation behavior after the poling field is removed, reducing
the visible damage to the polymer film dramatically. This new pulsed corona poling experiment gave direct in situ evidence that
the NLO chromophore and the polymer backbone undergo anisotropic rearrangement during the poling process.
   Classification code : NL.010.


