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Influence of an external field on the swelling of nematic gels dissolved in nematogenic
solvents.
Akihiko Matsuyama and Tadaya Kato, (Department of Chemistry for Materials, Faculty of
Engineering, Mie University, Tsu, Mie 514-8507.)

The effects of a magnetic field on the swelling of a nematic gel immersed in a low molecular
weight liquid crystal solvent are examined by using a mean field theory. The nematic-
isotropic (paranematic) phase transition temperature of the gel and that of the solvent are
controlled by the external field. As a result of an anisotropic coupling between the gel and
solvent, the shape of the gel is discontinuously (or continuously) elongated with increasing
the strength of the external field. We examine the condition for a first- and second-order

volume phase transition of the gel under a magnetic field.
1. [FO®BIC

WREEZ L8077 GREST V) BALHRACES 2L OBEINFEMERE
DAHFTIHERFHEINTETWS, BOTTIVIERIFVIRARATF v IV EERREE
BT EICED, IBRENOUBDRLH L WEERELEE I ENTES, HEDTOR
MR, HBENE, BE, BEOMERETI MO-NVTB LR, BET VO
SO ZIRZ-DICBEETHS, INETOEIS, NENRIBECETHIRGS
WVOWZRIRBIE fTHONTETHAYN, BEICENLESET NV OMES [1,2) IKELTO
MRRDEDITFONTWERY, EERRET IVOBRBHERCIRERLIE, ST OREMBRE
BICE>THIERIINZDT, EHETINVOHEBO AN AL EIRZEL B339 T
BB, BFETIIEESEMHZEBRICILUT, WAWARBES THRIZBITHHES IVOE
BHEEBROHELSLEZDEYS (5 DRIIDNVWTEIATNL,

2. BETXILE—

FHE (BHHWIIHEE) BEES TEIEEL TOL< o KRET IV LB TS (&
BIE) OEEREEALD, I THROED EEGHEROREA TIIER EAFHBOX
MELRN, BERBOESFOEEIT A e n, AR —OBT A2 bMIEn,, A
VT DM E n, REBESTFOMMEE nET5, BORUBEMOEHEZt TS5,
n=(ns+nn)t &5, TITIiE, HRIZTHEDIES FOEREERS TOEREIZF
CEX (a) &%, FIVEBRL TWAESTFOEEE N, 7IVPORREBEHSTFORE
No&T %, 7IVOMEFESZRIT

¢ =a’nN,/V (1)

THEZLNS, 22T, PlIEMNET AL FOEE, V = NMITINVOERE, N, =V/d =
(NN, +noNo) IZBEA LIV O ZERT, AV > ORES RIS, = (1-p)¢, p=ns/(n,+

—195—

NI | -El ectronic Library Service



Japanese Liquid Crystal Society

LG =14 L(b) =25 TVELE]

o T Thas o
h

B 1: (a) FHEBEP ORIV ORIEE R, /Ry h OBER (b) WEBEST OWRSEY

JVORERE R,/ Ry &G h OB

n,), THALNS, BVHREBIZBIATYNVOEBHIFINF—IZRD 4 DOHEIZL > TH
b5,

F = Fy+ Fris + Foem + Feat, (2)
F1HITINVOERIC L AEEAH IR F—, E2HIZV N EBESTOESHBI X
WF—THU, Flory-Huggins BI@IZ Lo TH7A NS, BIEHIRIF v IBFICK
HEHRTRIVF—-ZL, F4ET, BEHCREE EONBICLAERENTOEBRI RV F—
L ERT,

3. BISPHIBICKDBRATINVOER

BESFIIBECRGEBEONFIIVERIEE I ENTES, R IVIZHEZH
FBHZEILKD, METNVEBEEEZLD ETS 6], UL, BENSHENIRSEMNZ
X DFOEEIRALD [3], ®1(a) NS NAREE T TOSFEEEDORRS I O
RE R./Ro &5V 5 h OBROFERSEZRT, NGRS RBIIONT, EHWESIVH
BARRF I TINIHERTSHEIAT, VIIVIIKERGICERT S, K1 (b)3nsns
RRE T TORGBELES DR TN OMHEE R,/ Ry &5 5 b OBFRZRT, AENER< L
BIZDONT, EFORTINVNERIF T NVICHEBR TS EZAT, FIVIIRERICH
BT B, FEERMTIE FIVEEGHICHEL TWL, ABOBINCONT, SH%E
PR DOWRERT IR L, BRBEPORSETIVIIREGICHERET S,

BEPES, MEREOAZOEIIT X > THET ISR 2 EERZ2 =T, BRY I
EREEEANCL - THHEBOXTIRE LD,

&

[1] X. J. Wang and M. Warner, Macromol. Theory Simul. 6, 37 (1997). [2] A. Matsuyama
and T. Kato, J. Chem. Phys. 114, 3817 (2001). [3] A. Matsuyama and T. Kato, Phys.
Rev. E 64, 010701(R) (2001).

—196—

NI | -El ectronic Library Service



