
1B21  
!"X#$%&'()*+,-./0123+456 

    789:;< 1=>?@A< 2B 

CCCDEF G 1= H I* 2 

C

JKL3+4MNOPQRST&UVW(XYZ[\]^(2=_`aXbNcd(eOP

QRS.fg/01N3+4hij'k!lmXYn0=PQo&pqr&sd3+42t

ug.vwxy2a(el0&PQo&zp{]fg/01N3+4hij'k<|ra}

~�=3+4M.56��.'�&��W(.���n�  

C PQop���=��.-S562��r�a(=��]<|a+4+�.���Z��

]m(e�.<|a/01.UVW(,�T�.3+4����_���&��e)*+�

�,�.-–-�+ PQop��.OPQ,�&'}]¡¢£¤ld~3+4M.¥(¦
m�=§¨©& de Gennes0&'k3+4ª«.+¬�®ld]|]m([1,2]. �¯�, m
rsn.�mdam°±²³´ld]µk, ¶·©&²«®©&²¸�¹º~(°®�»
]mame 

H0�=¼�RS.½–-PQop��.3+4��Z¾0n&W(¿ZÀ©&=-S.
fgÁÂÃ«®(DFT)&ÄqrÅ~a3+4ÆÇÈÉxÆÊËÌÍZÎÏ{~eÐÌÍZÑ
Ò.Ó&ÔÕ{~°±=Ö,�×3+4.Ø�[3]²Ù,�×3+4.Ø�[4]²Ú&=PQ
op��<|rÛÜW(�2N«®©&Ýld~(Þ{ß.ÛÜ.ug�Ù,�×3+4.
¯N<|m)e�.°±�=¼�RS2)*+��RS2.àm�á(N=�â0.Ó²P
Qfg/01NUVW(Ó2m�o�=ãä. de Gennes[1,2]0.°±2åæld(ç|�
á(N=èé��{�ê.ëìZÝ{]m(e 

C �.íî&ï|ð|=)*+��RS.-–-�+ PQop��.3+4��&sm]
²t_.ÌÍ�ñòZó}~eßd&'k=½–-�ôõ.Ø�2�ak=3+4–,�ö�
÷øÕ&ùU{]=PQop�&µm]3+4MNÛúW(Ø�2, {amØ�Ná(¿Z
û»{~eßdüd.°±Zñò{~2��=3+4MN<|rÛú{~Ø��=�¯.,

�N3+4ýk&þÿk=²��¯.,��3+4n0 !n(ëì=Wa"â3+4ýk

�-–-�+ N#$ld(ëì&á(¿NÝld~. �¯=PQop��á(&²Â"0
%=3+4MN&2'�()Z*+amØ���=�â0.,�²"%n&3+4n0 !

n(ëì&á(N=-–-�+ ëì�&2'�û0dam¿NÝld~e,Ñ.°±n0
)*+��,�.Ó��=,�.3+4&-W(./©Ù0×N12a23�á(¿N¾0

n2*}~e{n{aN0=�d0.°±�ãä. de Gennes[1,2]0.m%d.«®2²-
4{]µ0%=�.56&-W(78©a9:�¶·&'(;<&=0!(Z>ame 

C Ðíî��=?&, -–-�+ .PQop��.<|aPQfg/01NUVW()*
+,-T�.3+4��Z!" X #$%¶·&'k@ç(¿&'k=)*+,-./01
N3+4562mna(�ÂNá(n&Â{®W(�2ZÀ©2W(e 

  

J¶·L!"X#$%AB�, 3CDyExFGHíîI5.JKLÚtMÕ¶·NO&á

(BL-15A&]ó}~. )*+,-&�48.9 °C&PQPQoZRW(2-STUÆCVWx

y(BE)–XÓZÕm, BEYg�PQZ*�á(30 wt%�á}~. 3+4&�1[\�+4

[ 22,000.]^_`yaybxy(PVA)ZÕm~. PVA�X2Ù,�©a�÷øÕZcs2

[\0d(. PVA-BE-XÓ&-{, dgZ 26.0(ef�dgT/Tc = 0.929, Tc: PQdg(K)), 39.6 

(t0.971), 44.4 (t0.986), 47.0 (t0.994), gh, 48.0 °C (t0.997)2��li!"$%Æjky



ZAB{~. lL�ö� 600m�ák, ÎÏld~n#opqg.t�ABrs[5]ZÔÕ{

tuvÃZt�AB{~. n#lLT&,-.dg�±0.01 K &w~d, px$%qgZy

»W(z&-{2a(BE-XÓ.ABdg2²±0.01 K��|li~.  

PVAYg� 0.10 wt%�á}~N, ,P.Ä}&'kYgZ9B{~. 0.01, 0.05, 0.10, 0.25, 

gh, 0.50 wt%.~PVAX,-&-{, lL�ö1800m�!"X#$%ABZó}~. >0

d~$%qgZGuinier���T{�ô��RgZy»{~. 0.012 0.05 wt%��R�a$%

qg�>0d%, 0.10 wt%N;»¢Q�á(2{~. l0&, Rg.YgùU×Z;�{, 0.10 

wt%N£�Ó2�\(Yg�á(�2Z¹�{~.  
 

J°±2[�L)*+BE-X,-2�*+PVA-BE-X,-.~!"$%qgn0, 3+4�

�&��W(px$%qgZ��~. � 1 &ÝW. ,-.dgNPQop�&a(&�m, 

px$%qg.#<N�Ald~. ���, 3+4ö.��&'(�±�, 3+4.,-T

YgN�r£�Ó�á(�2, l0&, �Ald~px+N<|m�2n0[\&rm.  

>0d~px$%qgn03+4M.56�³Z>(~�RgZy»{~. PVA3+4M.

X,�T(0.10 wt%)�.Rg�48 Å2��ld~. �dZef�.Ä}2{~PVA-BE-XÓ&

µ+( Rg.#F+ Rg
*Z� 2&ÝW. ,��á( BE-X,-�PQPQo.PQZ*&OB

ld]µk, PQdg&zpW(&�m, fg/012Yg/01N��]#<{, )�ô

õ©&dg��{]m(2[\0d([6]. �&Ýld(�k, /01.#<&�m, ��&

Rg
*N#F{, X&,ñ{~XY'k 2.4�ug2a}~.  

px$%qg2 Rg
*.#F�, ,ñ{~3+4MN3+4562{]ÛÜ{~n, ÿ~�, 

3+4M&,�+4N'k,�0{, Ãfg, ?&Å0×ZRW(X+4.ÃfgN#<{

~��N3+4ýk&�*ld~nN[\0d(. 3+4M.ÛÜZû]m(.n, ,�0

XY.��Z�A{~.n, $%qg���+�� B�|amN, ,�./01.#<&

�m, XN3+4M&'kÅ,�©&�÷øÕ{, 3+4¡../©,�0N¢£2a}]

m(�2�¹n�á(. F\], Q+¤yS¥a�.¦§¨[Z©�~®Zó�.  

 
 
 

 

ª{«¬ 

[1] P.-G. de Gennes, J. Phys. (Paris) 37, L59 (1976).  
[2] F. Brochard and P.-G. de Gennes, Ferroelectrics 30, 33 (1980).  
[3] T. sumi and H. Sekino, Chem. Phys. Lett. 407, 322 (2005).  
[4] T. Sumi and H. Sekino, J. Chem. Phys. 122, 194910 (2005). 
[5] T. Morita, Y. Tanaka, K. Ito, Y. Takahashi and K. Nishikawa, J. Appl. Cryst., 40, 792 (2007). 
[6] K. Nishikawa, Y. Kasahara and T. Ichioka, J. Phys. Chem. B, 106, 693 (2002). 

!2

0

2

4

6

8

10

12

14

16

18

0.0" 0.2" 0.4" 0.6" 0.8" 1.0"

ex
ce

ss
-i

n
te

n
si

ty
  
(a

rb
. u

n
it

s)

s (nm-1)

0.929"

0.971"

0.986"

0.994"

0.997"

T/Tc =

0.8"

1.0"

1.2"

1.4"

1.6"

1.8"

2.0"

2.2"

2.4"

2.6"

2.8"

0.92" 0.94" 0.96" 0.98" 1.00" 1.02"

R
g
*

T/Tc

Fig. 2  Temperature dependence of Rg* near the 
critical point.   

Fig. 1 Excess scattering intensities for poly(vinyl 
alcohol)–2-butoxyethanol–water mixtures near 
the critical point. 


