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1. continuous deformation 2. topologically equivalent

3. vortex
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1. continuous transformation
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4. Hall conductance 5. Klaus von Klitzing
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1. dislocation 2. Bethe Ansatz 3. Luttinger liquid model

VA0 ol


Shahrzad
Cross-Out


S ol s 2Bl 355 5 VAYE Jl s G5B s g
VAOA Jlo 3 |y 355 (5555 (g oS o8l 51 ool S 500 il
53 L oBsls 55 Sy Jad 5l g 5 8 iysS oD 5
o8sls s | (AU Se ) pB o Bils 4 VAP0 Jlu 55 S,y
0551 oS g Stly o8itils & VAA Jlu s o 5l e 5 5138 L
el ol Ees;l st

Syoe o g LSl el s VAFY Lo s 52d malS SOl
538 @by S By 5l ] s al) b8y ubs)lS
o8ty 1] 3 585 VAP Jle sy i) 3, 5inST o8l & s
5 Wl 05 e o3 Ba 55 Sl o g 28 35S
il (£S5l Jad JosS o8y 5 o8y o8y s ol Jbis
030 bl Lsls st y il o8 oBils & o 51 g
Oyt A S g 3l (5ST 5 €3y ol o8y & VAAY L
el 8Bl T 55 5,6 sl

[ ooy 8555 .l s 4 o2 55 V40N Jl s cpalls oSS
obsil a VAVA Jlo s Lslen |y (585 )18 5 5,08 g eaS o8ils s
sl & s 5 3,5, 4l 15555 0¥ - og¥ a3 il
1y S 53 LAJS Bzsls 5 oy allalisl s i S
sl 5981y a8 ,Buk Ggy , o&ils 55 VA4 Jlu s o2V
el o8zils ol 53 28 ey Seih (oS

1. J. M. Kosterlitz, D. J. Thouless, J. Phys. C 5, L124 (1972);
6, 1181 (1973).

2. F. D. M. Haldane, Phys. Lett. A 93, 464 (1983; Phys. Rev.
Lett. 50, 1153 (1983).

3. D. J. Thouless et al., Phys. Rev. Lett. 49, 405 (1982).

'

. N. D. Mermin, H. Wagner, Phys. Rev. Lett. 17, 1133
(1966); F. Wegner, Z. Phys. 206, 465 (1967); P. C. Ho-
henberg, Phys. Rev. 158, 282 (1967).

. W. J. L. Buyers et al., Phys. Rev. Lett. 56, 371 (1986).

(%11

6. K. Von Klitzing, G. Dorda, M. Pepper, Phys. Rev. Lett.
45, 494 (1980).

7. M. Z. Hasan, C. L. Kane, Rev. Mod. Phys. 82, 3045 (2010).

kkskokkk

Sung Chang, Foundational theories in topological physics
garner nobel prize, Physics Today December (2016),
14-17.

AY b ol

@D

bl e Sl pule, Sl eds [F el (SO et hy oSl
Spde 3 00,8 3lys [ VAL Jlo Sus s Bals KetS 8
Sy g s i 3105 a4 Vs diges Sls g 4y ol Vo
(Hallops Gy w3 (ST &S canl sl ol s gl )l
el e 5SU gl 55 i Ric = e SaelS 5 eal

byl B Gl S sl 609 4

5 ey 3 B, 5l oBtils 4 &S 56 VAAY Jle s
— 3 deslbe 5 Sl et sale ol Ly phlSs
oSl sl g Susdy s olbadl b Jb pule, SlS
b Sl Ssd 7 S5 s 38 bl 5w 1y Sse Lilsheesy o 8ils
s (523ly (5L 3 )L 8 Joo ool So3dn 5 sy Sy 5l G
M el o5l bl idns (b aslsS ST a5 S
b San 5 (5b 4 S e sl T s Gl o &tils 51 by
Sl Sesdes paxlin Jb sl S s sae &S sl o
I ealg s i il 3 agslsS LSL"u;-é;?J (el 35l sbals
ol Gyl S 5de 5 el

o S oS Sy asle @y o Jlb asslsS SIS Al ples
oo sl 6185 slas s Susdy 5 535Sl SUT 1 (S S
e el Ll bl b LTS oS alye) Sy 5 bl
0ad s S Bl Sy e Slesis 51 Se o (W1 Ly
w30 25 sk ol ) Sesdlns b sl S V] e
gl 958Ul 35 sl sl Bl 5 Bl e g
sasdlsl bl oS 5l sy Loyl ool I jlale s S8
33 B i S b et Ul i b edle 1] il
Colan | ol 56 s e a5 )18 2y 5B Gl Ll el
oI5 S Joy (Iymmn ULyl b Susn s bbb ST.08
Ssoa T @il ls 5ale g )13 @3l 53 g g 3 58 2
b7 358 o e 53 Kb 3 S (oS o ST Ly sl
ot Pl xea plaSy Syl s kil ek s 88 jio S
ol 35 B8 G5 5 By (Al 50 s S 055 0
bl b Bl Seides el 0 (@b oo
Lilgoen tams o s oS lpslas ST Ll s b e glsS
g blaas o] by ol s (ASIE 0SSl s
S5n 5 Lllb clodd sl by g0 Ol 5145 o
2l s ol el 4 5L S, 84 sl 5aslS o 0l5 |
el on i TS WS o0 SSn iy S0 SeetdS 8 3l S
5 35350 Sl Snpdn) S 00 Wides B S s ol el
355 gl & By Suih > aln s Al Ay ) flm kS e
Seidns Suid 6l onle AT Jlal g Sls o sleiS (150

.)‘}f J\AI).PU

Jf=Tl v





