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Fig.1 Schematic diagram of (a) : FCD-I and FCD-II and (b) : the
oily streak structure. In the oily streak structure, 5 vertical
cross sections of FCD-1 penetrated by 4 edge dislocations
are shown.

2. AAZF v ABORMREES

2.1 RIROMSEHEE

in (3T DEDM ) FAEDTEIE I 2 Tl ap D BATHE
EEFORTH BH, 2D PCFRFIC B DELL:
KipiEE» B TEEINDY, FIKEE2FF 2R A2 F v 7
A MO B4, FEWIZEAT 2 ARIEAr & SEE 2 54 A RN
DZODFFPRIGHFEAET B, 26 DFRIRKIGEIT v 2
PTEEOKRE A2/ OI LT nwid, HERHLED
BTV E Y IC—x D FIKIEN & —K > & AYRAL A SRR
LTHEML—72EHRT 5, &I ARV —7DEHIZ
BOEMEEEEMN 726, BV —7EEIMKRICE)E
IANKE—PEWT L, BEHEEZENT 5 L)
Pl RS FREINZ20N, TAHFTr—ANT =y
7« FAAL (FCD)TH 5N, FCD (R MRz
¢, BIANLF—LAEWHRS RSN, L
HTICBWTHETRLI R4 706874704 -}
NBEDHA X#FD, T THROAEENMEKFIZEST,
FCD RO FEROF AT S 512 F—F v IRICH L 72
(FCD-D) &, RlLERko &2 (FCD-1I) @ 2 fiff i< 45 i
EN5 (E-1(a)ZM8). $5i2 FCD-11 i3 % Dl i o
LA=AELMETA, VA boEy 7 - XA FHICEY
THEICRLINAMETH AP, 72, B-1(b)ImL
k9 12 FCD-1 # FRARALIC & 0 —F ISl 55 & 2070 fioht
HEHOZELEAALN—A M) =7 LW, ¥—€E bty 7
BB LA e Ey 7RIz /6 S L RIE
ETHB?, '

2.2 EMN—TOIEFEHEBHIEET 3 SN EE
ik LdE e —7UE, R A 72 F .y 7 OFTREE LT

299 (31)



Fv) ST SN ICEE %8 & 723, Helfrich (2
TEALL— 7 DBEERIINAT 2 A 7 F v 2 ¥ JF Yok ik % wl
L, SNEZB 2T 22 (A X7 F v 7 o IR
) REE L™, 2o Helfrich ®RIGEFILIZHEWT,
RV — 7 D EEMS, %mWMEé%fﬁmI#w¥w
GREJD I L D E 2. SR AIRER IS & 0 L
ED BRI D E &, BV =7 FEERR I BT
BRMICAERB SURET 5, B —7HEI RT3
LRSS AELE L, RIS A = F oy 2 MDA
WENSE, O, EBL—7"%EDRIMC L 2 E:HKE
DFA LMK, A AZF v 7ORRERECRRT 2 EIE
s B o iBEMREE IR 2314, Benzekri 5 (3,
J& EHEREEE B ANERE L 12 B T TRRIRFEAY 12
THIEREERICENHLAICL, BoBRIFHIT
Helfrich @ /K€ 7V % 388 & & 72 Nelson-Torner €7
NWDFER LY —F L T 329720 F 7> Moreau 513, )+
bRy ZHEGDAR T F 97« ZFFNA7F v 7B
SEEIZ B W TEBICIEML =7 A Xhsik$ 52 & %,
7N =27 %7 F v —EREH(FF-TEM %2 51 52
IZLTwWa2,

3. EfIV—FOIERBEEZ L FCD?

COETIE, SN EFIZHE ) @ —7 Dk 2° FCD
HARICED LI T I o R TAL ), E-213
AAZF o ZHHORRMEMEEEILTH Y, il 5 SN
EBEEEE TOIETERIRECENT, B b T 0
CEoRE 10 9MS A cERicliig Lo Th b, K
i DKEST B ATTEEN H 1 v, BAT & Fmp il BB ) Ve
I nT 5, ke o bE Ay ROk E S
FCDT#& Y, Hihhmicit-Ta7Z -7z FCD @ 4 2
MizHizLTWwaZ 2:75\:}975‘%) ZiEEIZBIT S FCD %
A ZOF ) HMERGEEICHHT 2 £, § 0 EEDI I
WFCDH 4 X243 5, iy, LT EETD
FCD %4 ZOEERAMICHH T 5 L, SNER o
ET BICO2NTFCD ¥4 ZiEh-k L, HRicfEs 0 EE R
FEDEmMPEETHLI L br b,

FCD #4 XD, 30 HERGHLEZRHENCE LD
Bizhicid, FCO D FHMZE L #hETHLUNFDH 5,
-3 (TIREE 25°C, §° 0 0.1 s ' TH 5 N 7- SR B I
ZHNZLTCFCDH A X L #ZKDAFINAZRLAZ, RRL
2r 90, HATREZ FCD ofgiizMic k> T £ 52
EIZE N A XL &Rz, SN EF SRS T3 w
& EOMMESRIENLD A ZT TR 2 85 L%
Z 51, BRI & EOMMEIC OV TIZHREIRE =(Tw
Aﬂﬂh%mmﬁx#—uy7wﬁﬁi¢a*tﬁﬂg
NTwW3E2 bhbhlz Licx L THREEE 8L

300 (32)

Fig.2 Polarized microscope images of the smectic phase under
shear flow at different temperatures (7=25, 31 and
33 °C) and shear rates (¥ =0.1, 1, 10, 20, 100 and 200 s7*).
The flow is applied along the longitudinal direction. The
scale bar corresponds to 100 zm.
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Fig.3 Typical microscope image used to estimate the FCD size
at T=25C and 7 =0.1 s*. The averaged diameter L of
FCDs was estimated by tracing each FCD with a white
circle as shown in the picture. The scale bar corresponds

to 50 pm.
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Fig.4 Plot of the FCD size L as a function of the shear
rate ¥ and the reduced temperature f. Different
symbols correspond to different temperatures. The
scaling variable is chosen to be 7 °*¢7"% so that all
the data points fall onto a straight dotted line
whose slope is unity.
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Fig.5 Steady-state shear rate 7 as a function of the
applied shear stress g at different temperatures.
The inset shows a typical curve (7 =33.1C) divided
into three regimes. Regime 0 is fitted by the HB
model, eq. (1) ; Regime [ is fitted by the power law
behavior, eq. (2) ; and Regime II corresponds to the
Newtonian behavior. o, indicates a stress where the
transition from Regime I to Regime II takes place.
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Fig.6 The yield stress gy, the pre-factor A, and the expo-
nent # in eq. (1), the pre-factor C and the shear
thinning exponent 7 in eq. (2) as a function of the
temperature. These values are obtained by the best
fit in fig. 5

indicates the SN transition temperature; Tex=
334 C.

for each regime. Vertical dotted line

TAYWICEY L TIERETHAT 204, 188 n 3WHEL
BERGEEZ RS B0,

—%, Ct miz32CHHEE TIRIF—ETH2H,
L liTl"ﬁ‘-iZ‘&}‘%!-’Oﬂfi'?ﬁ%&iiﬁfm%n?t,f:. {RiR{T
BENYT Y= 7DIEHR m=~1.713, Kleman 52 &
DEBOICTFUMEN A HEm=5/3ICI1TIT—&T 5
ZHO0N8 WEEE SNSRI BT A C & om O BB 5
EOlE, o NiEML—T oMY T = v ZEIC
BT 5 L 2 TR T 5.

i Tm Lk, S —7 O EIR FCD #4 X
ofem% 3. Horn & Kleman & (3 RICHRMTIC X D Bk
5} 6y & FCDH 4 X L # 0y~ K/L*D & 5 (ZMFETT
2, 22T, KiZAAZ7F vy 7HOMTHERETS 5.
oy DIBERGEEP S ZOREM-T L2 AML 5 L, i
BAHEIZ BT 5 g DRI L 20Ef S Taic®ky

Tedh W15% 4% 2011




-

1 1
30 31 32 33 34 35
T[C]
Fig.7 Shear viscosity » as a function of the temperature
obtained at different applied shear stress ¢ =10, 30, 50,
100 Pa. Here log 7 is vertically shifted in order to have

a better visibility. Vertical dotted line indicates 7=
Tsn.
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Fig.8 Dynamic phase diagram of 8CB under shear plotted
against the temperature and the applied shear stress. o
is the stress above which the smectic becomes
Newtonian in fig. 5, while 7; and T; are characteristic
temperatures identified in fig. 5. The vertical dotted
line indicates T = Tsn. The lines of o« and Th coincide
with each other. SmA, and SmA,, denote the smectic
phases in Regime I and II, respectively, while N indi-
cates the nematic phase.
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Fig.11 Plot of the plateau shear modulus G’ as a func-
tion of the shear rate 7 and the reduced temper-
ature ¢, Different symbols correspond to
different temperatures. The scaling variable is
chosen to be 7°{*" so that most of the data
points fall onto a straight dotted line whose
slope is unity.
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