
!"#$%&' ()* "#$+, -.* */012*$3 ()* 45*67 ()-*

89: !"#$%&'()*+,-.'(/01&234'567/689:;<=,>

?@A.'567/BCDEFGHIJKLM-N/OPQR)ST.'5–'(U

VWX*&YZ[4+,>\]).!"# CO2^< cis, trans-C2H2Cl2/DEFGHI

JK&LM[_>'5–'(U`abcKde&QR[_-fg.N/hAij/k

, cis%STij/l+ trans%/m; 1.5no=+f-;pqrs_[1]>t9:<A.

f/u)v+4wxyz&{|[.}l,QR&~�_>N/��.����e��

F<Al�wx��)���QRST'(���&����)��f-;<=_>�

_ trans %)v�,�m�l'(���;���)l�_>f/�mj)ST trans

%<o=l`abcKde;�Lrs4+,-��rs_>
 

8;<: DEFGHIJKLMA.8�) DPSS�e�e(! = 532 nm).��u) ¡

¢£88¤u.�F¥K¦o¦68§(HR640, 1800 g/mm).8¨7©nª.«¬JF

­®F¯e<�°rs,±X²³&*+_[2]>́ µ¶KA.·¸¹&º»±X¼¦¶

K&*+_[2]>'½¾1A.¿01ÀÁ<ÂKÃ C2H2Cl2ÄCO2 = 1Ä99)ÅM[_>

Æ1A 310.2 K (Tr = T/Tc = 1.02) /ÇÆyz<k,>CO2'(/01A 0.06 < "r = "/"c < 

1.6/ÈÉ<23_>

8=>?@A:*Ê 1A!"# CO2^<LM[_ trans-C2H2Cl2/ C=CËÌBCGHIJ

K/01ÍÎj<k,>fs�/GHIJK&ÏÐÑ®GÒÓ<QR[.01ÔÕÖ

/×eIØ³#0-NsÙs/01</×eIØ³/Ú&$#-MÛ_>Ê 2)$#/01

ÍÎj&��>01©Ü--Ý)ÞßÓà)�«J[4+,>f/$#& perturbed

hard-sphere OP<QR[[3].áa)S,�«Jâ$#R-.`a)S,�«Jâ$#A)

6ã[_ä$# = $#R + $#Aå>Ê 3)$#Rl�æ)$#A/01ÍÎj&��>wxÈÉ

ç<A.01)è[4$#RAéÓÒÓ�).$#AAêë�)2ì[4+,>

B (C* DEF GH- IJKLM

NOPQRSG-T-GU-V GWG XYZ[\
]^_`a;bcde\fghia*

B -C* jk^lmVno_pVq

rstuvwxNOPQRSG-T-GU- V
GWGXYZ[ykz{*

B |C* NOPQRSG-T-GU-V GWG XYZ[ykzJK
LM}~no_p!�.?�~no_p!�.�;b

?�bJ���c����a*
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cis, trans%/NsÙs/`a�«Jâ$#A&.BCíîï</'5–'(U/

`aVWX*)���ðñ��YZ[_>`aVWX*)A6òa.ói7–ôõó

i7.ói7–·öi7VWX*&*+_>�÷øÛ).C2H2Cl2ùÉ/ú/mû)Ý

CO2 67;Çp¢)'(��,ÂüK&ýM[.ïþ�»/VWX*��l,

C2H2Cl2–CO2U/`abcKde&ñ�[_[4]>ðñ��&Ê 3)ÿê<��>wx

hä å-A!�;"#4+,>�) C2H2Cl267&Ê 5a,e/íîï$%)ÅM[.

CO267/Ø³-û=&234$#A&ðñ[_>N/��.wxh&&'<=_äÊ

3wêå>fs�/��ST.CO267/Ø³-û=;DF()<k,*Çm�+l'

(���ST.,M/Ø³-û=) CO267;Î-�,*�m�+l'(���;w

x��&.�<=_>

ï//ðñ)v+4.wxh

&&'�, CO2 67/Ø³-û=;

pqrs_;.N/QAÐ»<Al�

0ÓÎ-[_>Nf<.wxh&&'

�,Ø³1û=&23�)45_>�

l67.Ê 4/íîï<%-&& 01�

� 360 1�<234$#A&ðñ[.w

xh&&'�,Ø³1û=&8Û_>

9�s_��&Ê 5 )�-Û4��>

Ê^/$%)A C2H2Cl267;+,>

:;ÀÁAwxh&&'�, CO2 6

7/Ø³&�[.:;/<A CO267

/û=&=[4+,>\ïST.

C2H2Cl2ùÉ/ CO2/'(���&>

?�)���<��f-;<=_>cis

%- trans%/'(���&Ã5,-.

trans-C2H2Cl2ùÉ<A'(�@AlÀ

Á;¼r+>fsA.trans-C2H2Cl2A

cis-C2H2Cl2ST'(���/�mj;

 +f-&BC�,>\ïST.BC

DEFGHIJKLM-N/QR)ST.!"#'½^</�m�l'(���&Ê

��,f-;<=.cis, trans-C2H2Cl2ùD/'(���/E+;�p)l�_[5]>'

(���;Æ1ïF--Ý)2ì�,G7Ý�Lrs4vT[5].HIJ=�,>
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