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Figure 2.1: The synthetic path and chemical structure of SinC3;EOp.
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16



(CsHs)

(Cio) (Cis) (Ca0)
(Cas) (Cs0) Cso
Cao G Ciao
23,000
13
archaebacteria phytanyl
phytanyl
14 15,16,17
HLB
Cayo Krafft
phytanyl 2
1, 3-di-O-phytanyl-2-O-(glycosyl)glycerol, 23
Krafft 0°C
0 70°C
18,19 pH
20
1
Glc(Phyt),
Mal,(Phyt),

Figure. 2.3: Chemical structures of 1, 3-di-O-phytanyl-2-O-(glycosyl)glycerols.

17



TEM

SEM

21

artifact
TEM 2 AFM
23
reciprocal
space
real
space
X
X
Table 1.1: Scattering and the source of scattering.

Scattering X-ray Light Neutron

Wave length: 488 (Ar*)
0.154 (K, ~
A [nm] (Ko) 632.8 (He-Ne) 0.029 ~ 286

The source of The difference of The difference of The difference of

scattering electron density refractive index  scattering length density

Maxwell
Mie PN
Rayleigh A/2 Mie
400nm
nm pm
X — —
X
Bragg

2d-sinéd=nAi
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sind 1 n
A<2d’
Mie
1.2

anisotropic

1980
interlayer spacing d
Miller (hkl) 1

26

a Lamellar liquid crystal, L,

d ()=, h=1,2,3,4,

dy(lam)/d;(lam) =1, 1/2, 1/3, 1/4,

b Hexagonal liquid crystal, H;

a
d,, (hex)= ,
w(hex) (4/3)(n* + hk + kz)l/z

di(hex)/dio(hex) = 1, 13, 1/2, 1N7, 1/3

c Cubic liquid crystal, I;

intermicellar interaction potential

bce fce
27

Hamley
28,29

e
d, (cubic)=

a‘cub
(h2 +k2+ 1
simple cubic, e.g. Pm3m 4. = 0.52
hkl = 100, 110, 111, 200, 210, 211, 220, 300,
diwi(se)/dioo(sc) = 1, 142, 13, 1/2, 15, 16, 18, 1/3,

/2 >

body-centered cubic, e.g. Im3m ¢, = 0.68
hkl =110, 200, 211, 220, 310, 222, 321, 400,

25

diwi(bee)/digo(bee) = 1, 12, 143, 1/2, 15, 16, 1N7, 148,

face-centered cubic, e.g. Fd3m ¢.=0.74

19

24

X

lattice parameter a
first peak

hex hkzlo’ 11,20,21, 30)

Gast



hkl = 111, 200, 220, 311, 222, 400, 331, 420,
dua(fee)/dygo(fee) = 1, V3/2, N3N8, V311, 1/2, N3/4, N3/419, N3/7120,

OBDD order bicontinuous double diamond, e.g. Pn3m
hkl =110, 111, 200, 211, 220, 221, 310, 311,
dra(obdd)/digo(obdd) = 1, N2/43, 142, 143, 1/2, N2/3, 145, N2 11,

gyroid, e.g. 1a3d
hkl =211, 220, 321, 400, 420, (332), 422, 431,
Aua(gy)/dani(gy) = 1, ¥3/2, V37, N3A/8, N3A10, (V3/N10), 1/2, \2/3,

sc bee
d
P
30
2.4 bee

1500

1000
—_
g
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£ 100-
kel ]
=
X ! ! ! !
= duio G200 9211 9220

204 —_—
0 0.05 0.1 0.15 0.2 0.25
g (nm-)
— —
dio dagg

Figure 2.4: A typical scattering spectrum of bcc structure and
the corresponding scattering planes.
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X small angle X-ray scattering
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structure factor
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= P (q)
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Figure 2.5: Schematic representation of small angle X-ray spectrum (black) and
corresponding P(q) (red) and S(q) (blue).
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Figure 2.6: Model-geometries and corresponding I(q) and p(r) functions (a) spherical
(b)oblate and (c)rod-like.
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Figure 2.7: The Hahn pulse sequence and the field gradient.

Hahn 2.7 T /2
T
2.8
(a) m/2 /NILAR (b) Dephasing (c)m /8ILA (d) Echo peak
_ o
ST o=l
slow?
y slow y g - y ;

Figure 2.8: The basic pulse sequence.
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