O30 Ubotuun

gbobodgbuogbdobboobuoobobobouooboboobooboboon
gbbbooogboboooobboooobbbuooobbboooobobod
gbbbuoooobbbuooobbbooobobbobbbooobobbodao
gbobbuoodgbboboooobboooobbbuooobboboooobood
gbbboodgboboboooobbbooodn

3.1 Ooog

gbbobuooobbbodoooobbuoooobbbooobbobuoooobo
obooboboobooooboboobobooooboboooooobD ROOO
obr-000000-+RO0ODOO0OOODOOODOOODOODOOOOODODOODO
obhobooobooRrROoobooboobobDboo 0000 RePeOoOoO
gbobobooogobbod

[DoDoO0oO0o0o000O0)
000000000000000
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OO0 200000 (P. M. Chaikin and T. C. Lubensky, ‘Principles of condensed matter
physics’, (Cambridge, Cambridge, 1995) O O )0
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0 3.4: Alder DO ODOOOOODO (B. J. Alder and T. E. Wainwright, ‘Phase transition
in elastic disks’, Phys. Rev. 127, 359 (1962))0
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R{ll} = llal + l2a2 + 13a3 (315)

00000000 {4} ={l,l}00000000000000000 {a;}00
0000000000 (30 3.5)0
0000000000

T = Ry, — Ruy (3.16)
D00T0000000000000000000000000
(A(r +T)) = (a(r)) (3.17)
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0000000007000000000

dGT — 1 (3.18)

000 GOO0O0000000000000000000 (reciprocal lattice) O O
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X X X
by=or 2By gp WD _gp BED 340
a - (CLQ X a3) as - (a3 X CLl) as - (a1 X ag)
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a; - bj = 27'('(51‘]‘ (320)
Joogddd mUOmOmgd
G = mlbl + m2b2 + m3b3 (321)

0000000 GUOODROUODODT)ODDOOO
(lla1 + lzag + lgag) . (m1b1 + mgbg + m3b3) = 27T(l1m1 + lgmg + lgmg) (322)
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000000000000 f(r+T)=f(r)000
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T
= > e T drf(r+T)e 4" (3.23)
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v

:NceH:V for q:G
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T =0 for q #G
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G
0000000000

ﬂzz*lf &r f(r)e 4T (3.26)

V;;ell unit cell

0000000 f(r+T)=f(r)000

fr) = [ 9 gy = -2 )e'GT (3.27)
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(i(r)) = S ((G))eCGT (3.28)
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(k|U|K) = }:fﬂR

000000 U,g =Ua(G)/Ve 00005, e 4R = N, cDOODOOODD
gd

do 9 9
xa " 4 %|UaG| 5q,G (3.30)
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000000000000000000000000 |kl =|k|000

E = k-G (3.31)
K> = |k +|G” -2k -G
O0o000ooo
2k - G = |G/?, (3.32)
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2 1
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0000000000000000

— Su(q) + (27)° %: [(ng)*d(a — G) (3.34)

0000000 [(ag)?00000 BraggDOO0000000000000 (diffuse
scattering) 0 0 000 O
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S={(n-2)?— ;> = (cos?f — =) (3.36)
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goo

(n(r)) = no + 2nq, cos(qoz) (3.37)
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S(a) = |(ng,)I*(27)* (0(q — a0%) + (g + qo2)) (3.38)
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(c) ﬁmﬁm mﬁmﬂ

037 00000000(0OD0ODODO0O0OOO0OO0O0O0O0O0(b) Sierpinski 000
000 (T. Vicsek, Fractal Growth Phenomena, (World Scientific, Singapore, 1992) 0O 0O )0
(¢c) KochO OO
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1S. Miyashita, Y. Saito and M. Uwaha, J. Cryst. Growth 283, 533 (2005).
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038:2000000000000000000000000000000000
000000000000 (a)0.04 mol/¢, (b) 0.06 mol//0000000000DO0O
00000000000000000000000000 (¢) ny =0.10(d) ny, =0.15
000000 1024 x 9000
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0000000000000000000000 (fractal dimension) 00000
0000000000100000000000000000000MO001701
00000020000000002000300000030000000000

M ~ % (3.39)

oboobobod0bobobooboobobodoooboboonooobonbon
0000000000000 00000 OO (D0DDDODOOODOOOODOOOO
0)0O0O0D0O0 NGUOOOODODODODOOOOoooooooooooo(wooon)
00000000000000000N/ 40000000
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0 39: DLADDOOOOOO00OO0O0 (a) O 1000 (b) O 10000 (¢) O 10000 O
00000000
00000000000 40

_In(N'/N) In5  1.6094
In(b’/b)  In3  1.0986

dp = = 1.465 (3.42)
0000000000000000000000000000000020000
SierpinskiD 0000 (0 3.7(b)) D0 d¢ = In3/In2 = 1.0986/0.6931 = 1.5850 1 [
000 KochOO (0 3.7(c)) 00 de = In4/In3 = 1.3863/1.0986 = 1.262 0000
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0000000000000 00000000000000000ooO (O 3.10)0
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0000000000 DLAODODODOODODOD 38000000000 00O0O
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000000000000000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000 (0000
00)0031100000000000000(0020000000000000

2C.-H. Lam: http://apricot.ap.polyu.edu.hk/~ lam/dla/dla.html 0 JAVAO OO OO O
oooooo
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0 3.10: 20 0000000000000

000000)0000000000000000000
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Ry =) a; (3.43)

gbbboooobbbuooobbboooobobboooobbn
(a; - a;) = a0y (3.44)
gbooboooon
(Ry) =10 (3.45)

gbbbouoooobbbuooobbbobbuoooobbbooobobboaon
gbooboooon

_ <<§:ai> )= {ai-ay) = Y a? = NaP= B2 (3.46)

0000000000 ROODODDOODOOUOODOOO: Ry=+VNal
000000000000000000000000000000000 nOO
D00000 000000 P(r,n)0000000000D0O000OOOO

P(r,n) = /ZQP( —a,n—1)

ds) 3aP 1 1 3 S0P —1
_ /4<P +Z (r,n— )aa+22 W)aaaﬁ+...)

™

= P(rn—1)+fiiula25g+~- (3.47)
’ 2a: =1 8%8:65 3 “

0000000 (ag) =00 (aqas) = (a?/3)6,; 00000000 n0000000
00000000

25T 55+ z) P(r,n) (3.48)



Random walk on the
square lattice

0 3.11: d0bboggubbbdagdd

0000000000000 0O000ooooUoooOP(r,n)DOO0O0»000
O00000000000000000000 At0000On=t/At000O (3.48)0
goobooogon

OP(r.) _ porpie 1y (3.49)
ot
O000ooo00 DO
2
p="2 6At (3.50)

O000000@B48)000o0o00oooooog

P(r,0) = 46(0) (3.51)
dodooooogan
3 \*? 3r
P(r,n) = (27ma2> exp (— 2na2> (3.52)
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[00](3.52)00 (3.48) 000000000000

38



[Do0DO0o0O0O000O0)
00000000000000000000000000O0RO00»00000
0000 W,(r)00000-000000000000

> Wy(r)=2" (3.53)
r
D000D0D0D0D0D0D0D0DO((3.52)00000
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obobdobdooooooogoodan
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R?)
= exp [N(]\;_ D) In (1 — Rﬂ)]
N2

godoobboboogooobooooobooooobobbooooobboo
goo

kp N2
AS =kglnp = ——"—- 3.57
Bllp 5 R3 ( )
000000000000 000000000
3kpT , kpT N%¢
F — R

s Rm T T R

R? N?
~ kT ke (3.58)
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[D0]000000Do0o0oo0don0 3/d+2000000000
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0000000000000000000000000000000000000
0000000p00000000000000000000000000000
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0000000000000000000d=20000
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1 dAN(r) 1, ., 1
~ —T ~N —
d7r?  dr 72 r3=dt

g(r) ~

000020000000000¢(r)~r*0000000000O0O

(3.60)

; 1 _. .
S(q) N/dd,r.g(ir)eflq"r N/d,r,,rdflie*lq-’r Nqafd/dxxdflfaefzx (361)
TO(
dodooobobaoa—-—d=—-d;0000000O0O00OOOOOde=200

ﬂ@NE' (3.62)

000000000000 00d=5/3000

S(q) ~ ql/ (3.63)
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