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�
ÏL�N·�0>~ê�§Ý�Cz1�, 8Bo(�N¥©fm��'é4z���5Æ, 3yk�©
z¥, çÀ
©f�>f4z��u©fm��'é4z� 18 «�Ná�, ¿éÙ·�0>~ê�§Ý�Cz1
�?1
©ÛïÄ. (JL², �N¥·�0>~ê�§ÝCz�3��ÊH�Þ�1�, ¿�éAuT«Þ�, �
��3ü«©f�m���'éS, �«�§Ýü$Or, ,�«K~f.
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1 Ú ó

�¬NÚíN�', é�N� (Ä�) (�±9
·��ÄåÆ5��@�, =�NÔnÆ, ´�é
k�� [1−32]. ���Ñ�´, Àæz=C��*Å
n&¢�ú@�và�Ôn�Ø%¯K��, Ùï
ÄSN�Ü©Ñ�9��NÔnÆ [1,5−25].

� N ´ ; . � Ä U � ³ U � � � r '
é (strong correlation) NX, î8��¿vku
ÐÑ, q��Ø�3, £ãr'éNX���k�
�{ [1,8,10]. yk��¤õ£ã�äNr'éNX,
Ñ´3�\@�NX¥'éA�Ä:þ, â�ª¼
�AÏ�nØ�{. Ïd, &¢�N¥©f�m�
'éA�, é�\@��NÃ¦´kÃ�.

·�0>~ê (static dielectric constant) ´�N
��A�ëþ��, ù´Ï���¡§´�N
>0���A^ëê��, ,��¡§���N

©f¥>Ö�ó4©Ù!©fm���'éA
�!±9©f�>f4z�©fm'é4z��

pK�. �´î8��, ¿vk�ÊH�É��N
·�0>~ê��*nØ�. [2−4,26−32].

yk©z¥ [26−32], �N·�0>~ê�¢�
êâ´�þ�, �´�ö¿�uy, 3�Ø©f�
>f4z�é©fm�'é4z?18Bo(, 
ùé�\@�©fm���'éA�Ã¦´kd
��. �©¥, �
ÏL·�0>~ê�§Ý�C
z1�, 8Bo(�N¥©fm��'é4z��
�5Æ, �ö3yk�©z¥ [30−32], çÀ
©f
�>f4z'©fm��'é4z� 10%� 18 «
�Ná�, ,�éTa�N�·�0>~ê�§Ý
Cz�1�±9éA�©fm��'é, ?1
©
ÛïÄ.

2 ©z¥¢�êâ�8B

©zêâÀJ�?n�Ú½Xe.

1�Ú 3yk�©z¥ [30−32], ÀJ·�0
>~ê (εs) �§Ý (T ) Cz�¢�êâ:�� 3 �
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±þ��N 174 «, �'�¢�êâ� 446 �. é
Ó«�N�õ�¢�êâ, Äk?1�Ó§«�ê
âé', �Ø��Ü©êâ l���êâ:, ,
�ÀJ²þ�NC�êâ; éØÓ§«êâ�ë�,
æ^\~��~ê½¦±��~êÏf, ¦�U
§«�êâ��, ����T«�N3¤ÿþ§Ý
��� εs êâ.

1�Ú 3þã�N¥, ÀJÑ3yk�©
z¥, k��1ò�Ç (n) ¢�êâ��N 108
« [30−32]. du¤ÀJ��NÑ��^5á�, ¤
±©f�>f4z��é0>~ê ε∞ � n �'
X� ε∞ = n2.

1nÚ £ã�N·�>4z���/ªn
Ø� Kirkwood nØ, TnØ�Ñ� εs � T �C
z÷v [26−29]

εs − ε∞ =
εs(ε∞ + 2)2

(2εs + ε∞)
Nµ2

9ε0kT
g, (1)

Ù¥ g � Kirkwood 'éÏf (Kirkwood’s correla-
tion factor), §�N�´©f�m���'é¼ê,

ε0 �ý�0>~ê, N �ü NÈ�©fê, k

� Boltzmann ~ê.
� 2ε∞ À ε∞ �,

εs − ε∞ ≈ (ε∞ + 2)2Nµ2

18ε0kT
g, (2)

Cq��éØ� E = ε∞/2εs.
�§ (1) Ú (2) L², ÏL εs ïÄ�N¥©f

�m��'é, ATk�Ø>f4z�K�. �©
�
¦�U/~�T«K�, 3ÏL1�Ú�ÚÀ
J� 108 «�N¥, �Ø3��ÿþ§« E > 10%
��N.

111oooÚÚÚ 3ÏLþã 3 �Ú½¤ÀJ�N� εs

êâ¥, �Ø E > 10% �êâ:. ,�, 2�Øÿ
þ§«�u 50 K Ú��§«�êâ:ê�u 5 �
��N.

3·�U
���yk©z¥, ÷vþã 4 Ú
^���N�k 18 «, XL 1 �1��¤«. L¥
1��, ��Ñ
Ó«�N�¤kêâ:� E ��
�� Em.

L 1 ÷v�©ÀJ^�� 18 «�Ná�9Ù�'�ëþ (ëþ�¿Â��©)

Em/% Ch
w/K Cl

w/K Th
c /K T l

c/K Tc/K

1: water (H2O) 7.0 1149 16133 517 87 550

2: formic acid (CH2O2) 3.1 2478 6639 270 164 333

3: bromomethane (CH3I) 4.2 2476 4260 120 69 190

4: formamide (CH3ON) 1.0 22314 30420 93 14 312

5: methanol (CH4O) 9.4 746 7292 374 76 408

6: N-methylformamide (C2H5ON) 1.0 13100 33714 222 123 285

7: ethanol (C2H6O) 9.3 751 6802 310 39 343

8: acrylonitrile (C3H3N) 6.0 2110 7634 284 54 372

9: acetone (C3H6O) 4.8 3321 7856 124 −62 260

10: 1-propanol (C3H8O) 9.8 877 6431 283 30 323

11: 2-propanol (C3H8O) 9.9 694 5068 282 64 318

12: 2-butanol (C4H10O) 9.7 613 5520 267 47 294

13: cyclopentanol (C5H10O) 7.8 1112 2389 226 148 293

14: nitrobenzene (C4H10O2N) 9.7 2295 5170 303 137 436

15: cyclohexanone (C6H10O) 9.7 1855 4624 179 −29 319

16: triethylene glycol (C6H4O4) 5.5 3051 4307 154 95 297

17: acetophenone (C8H8O) 9.0 2024 3465 179 68 336

18: tetraethylene glycol (C8H18O5) 6.8 2545 3789 155 90 286

3 �êâ�©Û�?Ø

ã 1 �ã 4 ¤«�©O´Y (water, H2O)!`
U (methanol, CH4O)!Ë° (ethanol, C2H6O) Ú�

ZU (1-propanol, C3H8O) � (εs − ε∞)−1 � T �C
z(J, Ù{ 14 «�N�þã 4 «�N�¢�ê
â½5þ���Ó. ��, þã�N� (εs − ε∞)−1

� T �Cz, ��²w�A�´²w l Curie ½
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Æ ((εs − ε∞)−1 ∝ T ). ,	, (εs − ε∞)−1 � T �C
z, �²w lü�� Curie-Weiss ½Æ½ Neel ½
Æ, LyÑ�§ÝCz, �N¥ÊH�3��·�
0>~ê�Þ� (crossover) 1�.

�
�\/©Û�§ÝCzL§¥, �N·�
0>~ê�Þ�1�¤�N�©f�m���'
é, ùp©O^p§«� Curie-Weiss ½Æ

(εs − ε∞)−1 = Ch
w/(T − T h

c ), (3)

Ú$§«� Curie-Weiss ½Æ

(εs − ε∞)−1 = C l
w/(T − T l

c). (4)

éþã 18 «�N¥p§«Ú$§«� (εs − ε∞)−1

� T �Cz, ?1���¦[Ü, Y!`U!¯U
Ú�ZU�[Ü(JXã 1 �ã 4 ¤«, Ù¥ Ch

w,
T h

c Ú C l
w, T l

c ©O�p§«Ú$§«� Curie-Weiss
~êÚ Curie §Ý, XL 1 �1n�8�¤«.

ã 1 Y (water, H2O) � (εs − ε∞)−1 � T �Cz(J

lL 1 �1 3, 4 ��±uy, ¤k 18 «�N
� Ch

w ÚÑ' C l
w ��. �é{`, �X T �ü$,

Curie-Weiss ~êO\, L²©f�m�A�'é�
§Ýü$\r. lL 1 ¥�1 5, 6 ��±u
y T h

c Ñ' T l
c ��, =�X T �ü$, Curie §Ý

ü$, L²©f�m�A�'é�§Ýü$~f.
ù`², �N¥���3ü«©f�m�'éS,
��´ùü«S�m��p¿�, ��·�0>
~êÞ�1�.

L 1 �1 7 ���Ñ
 18 «�N·�0>~
ê�Þ�1��A�§Ý (Tc), §�½Â�p§Ú
$§«� Curie-Weiss ½Æ[Ü�	ò��:éA
�§Ý, Xã 1 �ã 4 ¤«. �� Tc Ä�þ�N

·�0>~êdp§�$§Þ��A�§Ý:. ù
pI�`²�´, É¢�§Ý�����, T«�
{¤(½� Tc �¬3�½��SCz.

ã 2 `U (methanol, CH4O) � (εs − ε∞)−1 � T �Cz
(J

ã 3 Ë° (ethanol, C2H6O) � (εs − ε∞)−1 � T �C
z(J

ã 4 �ZU (1-propanol, C3H8O) � (εs − ε∞)−1 � T �
Cz(J

4 ( Ø

�N¥·�0>~ê�§ÝCz�3��Ê
H�Þ�, éAuT«Þ�, ���3ü«©f�
m���'éS, �«�§Ýü$Or, ,�«
K~f. �±ýÏéÙ�\ïÄ, é�\@��N
ÔnÆ, �)Àæz=CÅn�&¢, Ã¦´kd
��.
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Abstract

In order to induce the general behaviors of the orientation correlations between molecules from the variation of static dielectric

constant of liquid with temperature, we filtrate the experimental data of 18 kinds of liquids with the contribution of the electronic

polarizations much smaller than that of the orientation correlations between molecules from the present references. The results indicate

that there is a universal crossover for the varication of the static dielectric constants of the liquids with temperature, and for such a kind

of crossover, there exist at least two kinds of orientation correlation orders between molecules, one increases but the other decreases

with temperature.
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