VII-2. 000O00g

gbo og od
gbob og od
00000 20 (0000000 20)
oboooo 20

1 OJo0boooooobuobboboboood

ooboobooOoooobooboooobooobooooboooOooobooooobooooooooooooa
gbobooooooooooooooooooobobobobOoboboboobobooboboboboo
gobooooooobooooooooooboobooooooobOoobo0obDooboobooobOoo
ooooooOo0o0oooobOoo0ooooobOoO0o00ooDOoObObO00ooDoO0o0O0o0oooDOObOOOgUBerry
OO0 ChernO0O0O00O0000DOOOODOOOODOOOODOOOOODOOODOODOOODOOOO
ooboobbooooobooboooooboooobooboboooboobooobobooboooobooobooobo
gbooooooooobooooobooooooooooooobooobobob0bDobobooboboboo
goboooboobooobooooboooboooboobooooobooooOooboooboOoooboaoon
oobooooooooooboooooooooobobooobooooooobooobooooboOooobooooboooon
oood

obooooboobooooboooboooooooboooboooooboooboooboooobooog
goboobooobooooooobooboobooooobooooOoboooobOOoobOoobooooaon
Ooo0oooo0ooooooO0oooooooooObo0oooODOO stredaDOO0OO0OODOOO
gooooooboooobobooooboobooboboooobobboooDobooboOobUoDbo

1.1 Jooboboggogbobooogn

- ---—-4--t--f--1

1l
3
|

0 1:0000000000000000 2000000 [00 6

—149—



gobooob20000000000000000O00001000000O0000O0000O0O00O0
000000000 00DOO000D0O000000000 10000000 BerryOODZakOOODOO
ooboooboooboooboooobobooboooogbodtBerry0oooboooboooogono
ooo0oo0ooOoooo0oobooo0ooboO0o0oDOo00oobOoo0oO00oo0O000o0O000 Berry I
000000+ 00000000000C0ODOO00UODOO0OO £7/2000000 BerryODOQOQOQOOGooo
obooooooooboobOobobobooo0ooooooooDobDobO0bOoD BeryOOoooooOo
0000000000o0ooUooooooO [O1,00 60

1.2 JO0b0boboogoobbboooobboooobobooboo

02 000000000000000000000O0O0DO0OO0OUDOO0OO0 (OO 5]

gboooboooooooooboobobobOobo 2000000000000 000O00D0O0DO0
oboooooooooooooboobob soboobooboooooooboooooboOoboobobooboon
Chen0000D0OCOO0O0OO0DOCOOOOODDOOOOOODBerry DOODOOODOOODOOODO
O00DOo00ooOo00oDbo00ooo00obObo00oDo0o0Dobog BeryOOOOODOoOooOOoOOoODOO
OO0 Bery OUOOOOO0OODODOOOODOODOOOO0OOO0OOOOOOOOODOODOOOOOOOOOO
O000O0O0oooooo o2 0050

1.3 000obobooogbobooogn

gooooooooooobo 20b0b0oboobobobooboooboooooooooDoobDOoDbOoDOo
goooboooooobooooooooboooobooobooboobooboooboogor"oborooaon
obooooooooooooboobobooboboobooboooboooooooo 2000000000
gbooo0oooooobobobobooooboooooooDobDOob0bU0bO Berymooobboo
ooooooOoOoOOO0ODODODOODOOOOOO ChernOOO0O0O00O0O0O0O0O0ODOOOODOOO

U0000000000000000 extensive partition 0000000000 OODOODOODOODOO
obobooooooooooooooooooooooobOoboOobOobOobobobooboboooboon
0000000000 CheenOOOOOOODOOOOOOODDOOOOODODD CherndODOOODOOO
000000000000000000000000000 [0 3,00 4]0

—150—



IBDBNENE 1 8
VALV . 0(0,0) 0(0,0)
ﬂ‘ v 1‘ v ﬂ‘  / ﬂ‘ A/

v ﬂ‘ v It v ﬂ \ ﬂ 6l

kAL KA KA K E-A

\/ ﬂ‘ vty ﬂ \ ﬂ 0(1,_1)

ﬂ‘ ﬂ‘ 1‘ \ 4 ﬂ‘ \/ °

LTI TR I Ny

03:000000000000000000000000000 (00 4]

Honeycomb lattice 100 ' i

0 1
Energy

04 00000000-000000000OOHofstader 100000000 0DOOOO [0O 7

14 0O0O0O0O0O0ODOOO Hofstadter 0O DODOODOODOODOOODOODOO

Hofstader 0000000000000 0000DDOO0O0O0DDDODOOO €2/A0000 TKNNOD
Oo0OO0O0O0O0O0O0O0OD0O0O0D0 Cheen000O0O0O0O0O0OO0OOOOOOOOOOOOOOOOOOOO
000000 Stredka 000000000 OOOQCCOOOODOOOOOOOOOOOOOOODOOOOOO
oboboooooooooooooboooobooboooobooboobooboboboboboboobon
bobooboobooooooooooooooooobooboboOoboobobooboboobobooobooon
gboboobOoboobooboboooobobooooboobooooboboon

2 Joooood

21 U0odOobobobooooobbooooobobod

00000 von Neumann-Wigner 00D O000000000OO0O0O0O0ODOO0 2000000000 Dirac
coneJ00O00O00DOOOO0OOOO0OOOOO0ODOOODOOOOOOODOOODOOOOOOOOOODOOOOn
boboobooooboboooobooboooobooobooboooobOoboooo-ocobobooboooboon
O Diraccone 0000000000000 O0O0OCOOOCOOOOOSMMO0O0D0OO0O0O0DOOODO Dirac cone

—151—



m=0 m#0
E Tilted Dirac Dispersion E Tilted Dirac Dispersion

. (B=0) \ (3—0)\

n=0 Landau level n =0 Landau level
(E=0) (E=mcc,)

p p

05000 Diraceconel 000 n=00000000000000[00 1]

0000000000000 00000O0000O0U000O00L00O0O0DU0O0oUOOO (Do 1Hhooo
O000000D0000 Diraccone0 000000000 ODOOODOODIracconed00000O0D0OO
gbobooboooooboooo

22 0OO0O000bOOo0oboobooboobn

06 0000000000000 WIOOOOO0OOO000000000000000000000(0
0 2]

goboOooooboobooooboooboooooobooobbooooooooobooooooobooooag
0000000000000000000000000000000000sp?000000000000
oboobooooooobOobobo~OO0O0OO0O0OO0OOOOOOODOOOOOOOOOOOODOODOOOn
00000000 sp*0000000000000000000D00D000D00000000O0O0D0O0O0

—152—



000000000000000000000000000000000000000000000000
r00000000000000000000000000000000000000000000000
00000000000000000000000 3000 Wear-Thorpe00000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
0000 (0020000000 Diraccone 1000000000000000000000000000
00000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000 sp?
000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000 DiracconedO0000
000000000000000000000000000000000000000000000000
00 (oo 20

googd

1. Y. Hatsugai, T. Kawarabayashi and H. Aoki, “Survival of sharp n=0 Landau levels in massive
tilted Dirac fermions: Role of the generalized chiral operator”, Phys. Rev. B91, 085112(12) (2015),
doi:10.1103/PhysRevB.91.085112

2. Y. Hatsugai, K. Shiraishi and H. Aoki, “Flat bands in the Weaire-Thorpe model and silicene”, New
J. Phys. 17, 025009(17) (2015), doi:10.1088/1367-2630/17/2/025009

3. K. Shiraishi and Y. Hatsugai, “Electronic Structure of Silicene with Dirac Fermion and Recipe for
Its Synthesis”, Journal of the Vacuum Society of Japan, 57, 423-427 (2014), doi:10.3131/jvsj2.57.423

4. T. Fukui and Y. Hatsugai, “Entanglement Chern Number for an Extensive Partition of a Topological
Ground State” , J. Phys. Soc. Jpn. 83, 113705(4) (2014), doi:10.7566/JPSJ.83.113705

5. Y. Yoshimura, K.-I. Imura, T. Fukui and Y. Hatsugai, “Characterizing weak topological properties:
Berry phase point of view*, Phys. Rev. B90, 155443(13) (2014), doi:10.1103/PhysRevB.90.155443

6. T. Kariyado and Y. Hatsugai, “Fractionally Quantized Berry Phase, Adiabatic Continuation, and
Edge States”, Phys. Rev. B90, 085132(6) (2014), doi:10.1103/PhysRevB.90.085132

7. H. Aoki and Y. Hatsugai, ”Polarization as a topological quantum number in graphene”, Phys. Rev.
B90, 045206(6) (2014), doi:10.1103/PhysRevB.90.045206

googd

1. 00000000000000000000000000 p.23-p36 (2014) DOOOO.

Jod:00oon

1. (invited) Y. Hatsugai, " Symmetry in topological phases: Quantization and entanglement Chern
numbers”, Trends in Theory of Correlated Materials 2014, Aoyama, Tokyo, Japan, Oct 5-8 (2014).

—153—



10.

11.

. (invited) Y. Hatsugai, " Symmetry protection and Berry connections in condensed matter systems”,

Geometric Aspects of Quantum States in Condensed Matter, Natal, Brazil, Aug.27 (2014).

(invited) Y. Hatsugai, " Geometric aspects of graphene: chiral symmetry and polarization”, Geometric
Aspects of Quantum States in Condensed Matter, Natal, Brazil, Aug.27 (2014).

. (invited) Y. Hatsugai, " Bulk-edge correspondence: variety and universality”, Topology in the New

Frontiers of Materials Science, NIMS, Tsukuba, Japan, April 1 (2014).

T. Kariyado, D. Seki and Y. Hatsugai, ” Correlation effects on the topological edge states in graphene
nanoflakes: Relation between nanostructure and local magnetic orderDynamics of Strongly Correlated
Systems”, Kashiwa, Japan March 30 (2015).

T. Kariyado and Y. Hatsugai, ”Symmetry and Bulk-Edge Correspondence in the Dimerized Spin-1/2
Heisenberg Ladder with External Magnetic Field”, American Physical Society 2015 March Meeting
San Antonio, U.S.A. March 2-6 (2015).

T. Kariyado and Y. Hatsugai, " Topological Characterization of the Plateau Phase in the Dimerized
Heisenberg Ladder”, International conference on topological quantum phenomena, Kyoto, Japan,
Dec. 16-20 (2014).

T. Kawarabayashi, Y. Inoue, Y. Hatsugai, and H. Aoki, ”Sharp zero modes in disordered graphene
with Kekule bond order”, High Magnetic Fields in Semiconductor Physics (HMF-21), Panama City
Beach, Florida, U.S.A. Aug. 3-8 (2014).

T. Kariyado and Y. Hatsugai, "Bulk-Edge Correspondence with the Berry Phase: Symmetry and
Fractional Quantization”, New Horizon of Strongly Correlated Physics, Kashiwa, Japan, June 25
(2014).

T. Kawarabayashi, Y. Hatsugai and H. Aoki, ”Local density of states at topological defects in a Kekul
bond order in graphene”, Graphene week 2014, Gothenburg, Sweden, June 23-27 (2014).

T. Kariyado and Y. Hatsugai, ” Boundary Shape Dependence of Edge Spectra: A View from Fractional
Quantization of Berry phases”, The OIST International Workshop on Novel Quantum Materials and
Phases, Okinawa, Japan, May 14-17 (2014).

Jod:0d0oon

1.

[D000] 00 OO0,“Variety of edge states: QHE to silicone: topological point of view”, Nagoya
Univ. Tanaka Lab. Seminar/2014-08-04 2014, Nagoya, Japan

ogogo,0obboo,b0 o0,0b00boboboooobobooboooboobooooobon
7000000 /2015-03-21-2015-03-24 (2015) 0O OO O, 00

o0 o0o0O;00 00;00 00,030000000000000000000000O00O00DOODOAO
0000000 7000000 /2015-03-21-2015-03-24 (2015) OO0 OO0, 00

uboo,b0 0o0c,00000b00b00b0000c0ob00obO0obO0obOoboboobooo0o owoOobo
0 /2015-03-21-2015-03-24 (2015) OO OO0, 00

—154—



5,00 00,00 00,00 00,00000 Weaire-Thorpe 00000 silicene 00000000 O
000000000000000000000 7000000 /2015-03-21-2015-03-24 (2015) 0000
0,00

6. 00 00,00 0O0,000000000CO0DOO0O0O00OO0O0DbOO0OOODbOOOOOOOODbO0On
0 7000000 /2015-03-21-2015-03-24 (2015) OO OO0, 00

r0o0o0O0,00000,0000,0000,020000000000000 BerryOODO O8O0
00000000000 (00O0o000O)/2014-11-21-2014-11-22 (2014) OO OO, 00

.00 00,00 00,0000,0000000000000000000000000000000
00000 080000000000000 (J000000)/2014-11-21-2014-11-22 (2014) 00 O
0,00

9.0000,0000,00000000000001/20000000200000000000000
000000000 080000000000000 (0000000)/2014-11-21-2014-11-22 (2014)
oooo,O00

10. 000,00 00,000000000000000000O00O0DO0O0OOOOOODOOO0/2014-
09-07-2014-09-10 (2014) OO OO, 00O

11. 00 00,00 0O0,00 0,0000,00000000000O000DOO0ODOOOOOOOOOO
000000000000 0O0/2014-09-07-2014-09-10 (2014) D OO0, 00

12. 00 00,00 OO,00 00,0000000000O0O00O00O0O0OCODOODOOO DODOOo
00000 /2014-09-07-2014-09-10 (2014) OO OO, 00O

13. 00 00,00 0O,00000000000D000O0O0O0O0DOO0ODOODOOOOODOOOOO0O oo
00000000 /2014-09-07—2014-09-10 (2014) D OO0, 00O

4. 00 00,0000,000,0000,00 00,00 00,0000,0000,0000,00
0000000000000000000 0000000000 /2014-09-07-2014-09-10 (2014) 0O O
00,00

15. 000 0,00 00,00 O00,0000000000000000n=000000000000
staggered 0000000 D0OOOO0DOOOO/2014-09-07-2014-09-10 (2014) OO0 0O, 00

16. 00 00,00 ODO,0000000000O000O00O0O0O00OO0O0OCODOOO0ObOOObOOOn
0 /2014-09-07-2014-09-10 (2014) OO OO, 00

17. 00 00,0BIGO00000000000000000000000 /2014-09-07-2014-09-10 (2014)
oooo,Oo0o0

googd

1. 0000000 20002015000000,20150 30,00 00,00 00,00 O, " Chern Numbers
in Discretized Brillouin Zone: Efficient Method of Computing (Spin) Hall Conductances, J. Phys.
Soc. Jpn. 74, pp. 1674 (2005) " .

—155—



goooobd
1. 0000000000000000MO000000000000000000000

2. Y. Hatsugai, ”Progress of Theoretical and Experimental Physics”, Editorial Board

oooobod

1. 0000,030 0000 0000000000DO00DO00DO0OOOO0O0ODOODO20140 8
O1oos8g 220

ogoon
1. 0000 mMKane-Mele 00000000000000000MMO0000000002015.30

2.0000M0O00000D00000MDbDOO0O0OO0D00O0O0O02015.30

ogoon

l. 00o00omuobobooooobobooboobobobmooooboboooooobobobon
0 002015.30

2.000MO0O0000boOo0oooboooo0oomoooOoooooboobooooooboobobooOoOn2015.30

oooon

1. 0000000000 (AD0D0D000000000O000000000O000000oOo0oooOUoOO
00000000000 00000026247064, 0002834000 20140001560000 (DOOOO
1200000,00000360000) (0C0000:0000)

2. 0000000000000000000000000000000000000000000000
0025610101, 2014000143000 (00000110000, 0000033000), (00000: OO
0o)

. uboboboo obobobobobobooobo boboo,0bob 0b bob,000 o0
uooOoooo

—156—





