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RIS, 1A} wl9) 418 uly] Sfstel F45] sk
98 o] gajo] AWS AR gpe M o] Y= 7
23] 52 F, AR UL BASE 2ALG o8

TEM (cryogenic TEM) H%77%& 2017 IS 4448

A2 7 ool A FaA] 51 Q). £ 52 5 FA
20l AlEC] AR, 5553 KB 2 23(topography)
of| we} 548 % (deposition) 3HA] =H 1 Eolgh A¥

of w} {zo] 4e] B3t AMHS ThibH o] -2 AA 4
o%o] 1At 4 (shadowing)o] FeP=|xL Aoz &
g3t BEARE (03} replica)o] THEo]AA| HiL o] AlHOZ
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2.1 SZ opf FRMXKAD| 3 (Freeze Fracture TEM, FFTEM)
2o A Z2 204 HF| A B2 wpR] E3} o] 3
o] B Y] Y et 2AE E4T o A
§3H= W 5] SHURRI FE-TEM B4 7|22 0 2 1150
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2 1, Scheme of rapid freezing(MEZ2 HE J2|2 BHE
Atololl 7I¥H™ A).

Mz 20



Zo| 7155} St high pressure freezing 7|4 % AJHS 2
u1g o ol o]-gick.

2.1.2 Tt (Fracturing)

F& FEE FRE YA A HE FAL, 0TS 5
A8k AR 2 o] FAIX &, ZRA B2 2 o]-8sto] W
HI2E =y gdabyg Jegsict o] of, o E 5}
£ 2 Al EE ] AEishe AlE A el wheh 274
Hot Ax], gk 7] AAHE o-8ste] At = 284S
AR flofl &2 T2 YZA71= Aol ARA 32
Zrg o] 831 21 B4 E4-E Tjsh= knife fracture ¥

< o] g3ttt 1L T AjY AR Alelef] EFS WAl
AL FEE A|HS FH|She 9ol =S o835}
o] I 7l12] AR Al & | 2= tensile fracture
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(a) Knife fracture
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() Tensile fracture
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(¢) Fracturing of monolayers

12l 2, Types of fracturing according to the sample holder,

(freeze drying)E $3to] vW Hele] A AS
APASR 21015k 10° mbar ]3] 721324150 C o3t
FALE GG | Rt 5 227t ok 83
3 A9 23 o] whol] ASRAR= 2 nmy/sec 9] HE2 53}
7k 7bs et ol g2 s ol A LS 100 T2 o
2] 9 AR URollA] =B A Ao R gt
] Mg ot shiks A el B4 22
225 AAT 5 U3 PR POl B2 A8 22 IS
At} EHO] FZE F7MI7NE AL AtHIY 3b).
SRR S o] A SotEA) s B UL ol 8T )
o oI 2 Folm= 2 Rol7} glel 9ol wiet e
o2 oYE P

2.1.4 2H|(Replication)
uhafie} A oA I Fof FHFLZE BEAS= 39

(a) Fractured plane (b) Etching
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(¢) Pt coating (d) carbon coating

(e) Cleaning ® Replica

&

a8 3. Schematic images of procedures of etching, replication and
cleaning.
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Z13gic). EQPRt Al R Y Lo S5 Ha
3t EA IS O 2N A2 ME 2 HH

FA8k= replicag Alfslal FH 0= FIHAER]
Aoz BAE 715 ohe 5 a%t Bgolch W EA) 1t
AL 3A 2R} S F+= shadowing®} F=E #0l=
backing®] % THA| 2 Zagic) 0

WA, FH 2 JHE ZF8H= shadowing 1752 oF
45° 9] Zt= 2 Hilg(platinum)& ¥ (deposition)sh= 34
o|eHLR) 30). Wi} o] A WEAH e Fa] A9 =
L R M EEES R PR EYces
o = whs o, I ARt Behs s A 24T 5
Utk &, WG Fo A Aot EAT A dides =
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] o] ke A& 7IEE olEsh AR YRETH 1
nm oo} =HQle FASkL =HQlY] =7 ARG
B8} sEsh WolRIT, whebd] 5% 4 <] k2(carbon)
£ RSS2 YRS o858t A 2715 Y 1.5 nm=
AgFetar 1.5~2 nm F =2 FA IRk Aol BH 242
22 e R Yeh 8 74 Babaolt, 2v)H o2, o
O RS Yok 9ol A 2717} o 2A P4
= 80:20 ErErd-g AE(tantalum(Ta)-tungsten (W) alloy,
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2Pt} SR 9 tinl7 R Ao ol i)
[AE St 2uA| L2EA A9t Al 0 2 ARgEITt

Shadowing Y42 tpA|H replica®] 7|44 F=E =9I
7] $13 ©AE o83l A RE AW YBthEe 3
Z}Eof| A 20~30 nm 2] 54| 2 backing & SFCH1H 3d). o]
714 ZRE s TR Ay X3 Alof HAL
Ergd3Helectron-lucent) A42L- 7}A] 31 QJt}. wjo] wi2]
=% timlo] & FF= AR 4oL gk FRE g I8
o 0°2 FAsle] AAZH o= A7 9o FAE S7HIA
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2.1.5 A|H M|&(Replica Cleaning)
EA Iyo] gRH T, AHS | R2E 7AYo] A
of| ] replica(71¥ 3f) T 7= IgS Zaysict. aEA}, vt
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0|2, %Y 27 B e BILAE ASHE W, 2 24
of 9 BAL R 5 Yl AU §uie Mesle] A
2 AASH I 3e). dlE 9, vlo]2 aAe] ¢ xjotg
2AMFEF(sodium hypochlorite) 89, FE4Kchromic
acid) 2 5-& o] &3}0] AASIL AA AA2] AL oA
&, ollshe 52 ol g3lo] AlHgIth 71 %, ol replica
= zpsa Aol EiaAdng B4S 05t grid 9]
o g

upR|ete 2, TEM grid 9]0l 32kt replicag 01831
b BAE At Aol A W) 9%
W) R WSR2 i FRE BHT 5 ek

2.2 FF-TEM Al ZH| ZHH|
EEZ 2104 A3t FE-TEM 24 3pof| A uha), of 4,
EA -2 E3] Srof WA AAE A Q] Yo A o]

o+ =

o] Ak $JoIA] AFREC] AT, FA-29] BN 2

& Seagsl7] o] 9] B ISR Aule] ol
shay, B4} Tg7HA) SeaEofol ghek. 1 4k AH| o] =
2 Uehiict, oA Aot o 24 AR 2 Al X x]ge]




LEE Usks HhE SAsk M She] 9T ol =
A S o] 851 T4 Aeakek, W AHRo] 91318 A
2 v] 2% A3 2 vl e ool replica Akt
4= Ik ol SR AR Fol wet e Y] 2t
% 23 AN 2 2= gefsie] £ YRS A replica
= Ayt

2.3 FF-TEM 2MHZ 0|8t YA MOl ol|A|
FF-TEM W2 A|xzd}, 2|32, HA|S(vesicle) -2 B}
olo BA o] 28 BA A] 71 wo| AhgE|o] g} 1o
N 20| zgt B4 §A 19603 RE 82 3358
A, ARGAGA|, A 5 22 AgAA e EH] 7/,
A AR HIE, 2, E 59 2wt ApH o 2 3
Ak 29 disir = 2 A7) =3 AT oA
=AY AT =2 ANAE Zok 7= A gk

2318k, HIE0| AZst= HYLAM 2

=3 2.U 9] o ¥ (emulsion) e, AHEYA AL H

. 3
12l 5, FF-TEM images of the observed structures in anionic/cationic
aqueous surfactant mixtures as a function of the molar ratio r of the
anionic/cationic and of the total surfactant weight volume fraction @.
(a): =0.41; @=3%, (b): =0.43; @=3%, (c): =0.55; @=4%, (d): =0.569;
0=0.9%, (e): /=0.649; @=2%, (f): /=0.75; ¢=2.65%.”

2 ) U8 whet e e L2 A S 2H= AL Aol 7}
ZAglct. gk o 2 7F B3 o) vhy EAof| whe) H vt 5
7Fstel| whet S 2 (lamellar) -] WA E(14), 2ER] 4
(L3), 7HA) thokst 122 FA3HcE? oFo] 24 (cationic) T
20|24 (anionic) 2] T3 (catanionic) T Al AW
A0 Sxlo] Apka] o 2 HRAEEA] T T AJo] Lt}
L= AL BRIl a9 55 2yl ZHik(fatty acid)
3} aksHR (hydroxide) AlG 9] AHEAAIE ol gste] 1
H ()T & SolA] AA| sk (e)oll T2 ulA] F+2o ¥
312 Yehith” 2ol AHZAA 2| 2 ul7} 041 2E
0.757}4] S7 oA 2R t)A3(disk) (13 5a)& AlZHS
2 & gA3(3% 5b), t239} o] A M A (icosahedra) 2] &
Z(a9 5¢), olAHA(2Y 5d), o|AHAe} T HH
(punctured plane) @] (19 Se), F+HH HH(TH 5f) -
27| ARE/IA Q] -§ 27T HSgith & SollA] AW
A E3rEe] 25 A5t FF-TEM WS o83}

of R F2E BHFO2H 7|E WIS Z3F I
28 HHH 0B BT 5k
232 2 W] AZsts ANAR| BA

2= H3lo] mE AaA0] B4 vl wd F2of A%}
= 9lct A ole Bt 28 F< W97 A7) fRlghe
o] tha o2 9] HA) E49E 3Hx] ZRATE 198419 blue
phase 974 Aol thaf G022 i 12 SRIshn* &
Tof oEsle A aAfjelx] B A7t =
FE-TEMZ o850 4% 2= HelollA a4 2] =}
7] 29 ol Hslet 34 FZ(smectic), 7k 7=
(hexagonal) 5-2] Tkt 127} P = AS B4R A+
S| £ T Yoy} AT L2E A AF
o] F2E 9le 2R ANE 4L 4 Ut 1 6
2 7]&9]| smectic ol FEC] e BgO 2 7|4
22 PA8H= B7 N A0 iR 2 YERHTE? BY 344

layer steps

illumination
direction

12! 6. FF-TEM images of a surface of a quenched from the B7 phase
(T=115 ‘C) and fractured, s, m, p gives the direction of, respectively,
the layer normal, the modulation direction and the polarization
direction.”®
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18l 7, FF-TEM textures and corresponding fast Fourier transform
(FFT) of Nys structure (T=95 C).

go] Yehk= 115 CY] =04 F24E stal & st
W7 25 =l $, A7 SH3E H3EC 2 shadowing
IS X5t Aapol}, 2 21400 AlEFixol, on]A| 9]
gl et 20) o] Aot 7)Mo Uk A
TR S 9T 34 729} 37 o 50 nm] &5 77
o =n Yr 720 7718 & 4 Ak 9 27
17| &49) ¥ha o} HEo] Lelhs Rito] B4
o2 Vehx) ghs 2 Slskl Zfolrt i i
= ZHAIBHA| #4810 17 6 ol o] AAIR]9} o) S
20| 23 Fejof] s BAeIGE? ol olE, SR E
o] 22712 © & 16J9)2= helical nanofilament(HNF)A}o L
237 AHDO)E o] W A0 dishAE 1 it 7=
£ A7 oz FAs B ASE & o FAIF R 9
e 4= Ak

FZolks #ARS0] 3 WRke = vligks SH= vPHE (nematic)
AoA ienlg Z7|2 Xl FZE 7HK|= twist bend
nematic(Nrs) 94 A0] 725 43 Hgs) 7
23 5 U9 g Aol yRTE B4 59 71z Y
ohe AR The 7714 28 PEEE 1 5717110
nm O[5k B9 Frhs o] Ml 542 Lol o2
Q1 BT A 22 AP Fadt 24 S-S oS
G A 3 72 B AR B Ny 4 A9
FF-TEM o0 X5 HojErh N 7 4ro] Yeht=95 C
9] oA F2F IAA7]IL FAS At e
2o 27308 Wl 722 3 & FHE FE5HA
EHolo] o) 7k EA AL o] uf UEht 5 Aol ST
L 2X °F8nmé| F71E 7H= A& & 4= Sl o1&
UukAQl YimElo] obd N =& 7tk & 1
Utk
¢l dlAlE2t Zo] FF-TEM 235 F3f B3 Y=tz
A& AgAez2 EAsHL o]ef HEo] polarized optical
microscopy(POM), fluorescence confocal microscopy(FCM),
x-ray diffraction(XRD) T} Zto] s} B4, Alghy] 50| 2
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et e AL iR 2 A ets] 245
7S AT = s ATE E& A
3. g8

£ 104 T2 o] FapdArEn] e gt ek
Hol| sl ArgstRar 1 d|Ajof el ARt TAFE
7R Y5 25 s B8k 71« 842
9= 2o ik 2 v FrAAERE H2 AHY
EePAdo] Eof AR EA0] ofe A9 W
F 2 TS 7 §o2A B RS Fojdles
AIE At sEU 2= 5ol F3S A w= A,
u|dl, Y Fat -2 AL E Yoks 2N R E L
AA AR 2 X 3 H3lof w2 A 2ot 1 FA
HAYE E3F B4 0] 7hssitt 4 v FaaAtdn
B A3} s B, Aeh, x-ray 49 53t Agst
o AAe] et 2 AE B d 2 3
SHA| olsfsh= Hlofl & o] Hok wEhbA, AlH A|l27} of

& A9 FERt Uit BAT ofsfi7t St
7] A9 3 At AR S dET = S Aol g
Uo7} AA Aol 783t A2 o188 5= = 7=
Z7H 71 glof 2 =80] 2 Aotk
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