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1) Fri27FEARAHIMRREELNCHESE [MROYVAIL-YAI V]

BEFRAR S ARF AR E L > 2 — X 0, FrHE
T BB (R5EE - dEHIR) REL LTRZEL Tz
(IR N = I 2 s A Sl B DN O W Y- Y VAN
FHRIE I 7 A SR RIS W (PHRES
S1511006). 24EH (FEEIZ 14 2T Lz VT
W E A ARIEEIRILE. DUF OHP &2 SRR 72\,
https : //sites.google.com/site/keiotopsci/

1. BBHRE

RAFZ 5108 EHE, K EOWF v ¥ 238 AR
LGSR B 2 47 o 720 E2WFZEWESIX. £ 3
F— WS (Vr—FNr57), PRI L (B
ER) Thbo TTOEFMIIFEFHETIT-> T b,

1-1. 3IF—

DTOX)ZRHART, I F—FHzITo72 GELW
WEIE, LEHPZ SO Z &) FIT/HB O ENAA o
FEZHEL, £IF—RKE LTHE, B2 ERIC
BEARRBRARZIT- 720

(1) Date April 25 (Mon) 15 : 00~16 : 30
Speaker Shun Uchino (RIKEN)
Title Transport of unitary Fermi gases through a
quantum point contact

(2) Date May 9 (Mon) 15 : 00~16 : 30
Speaker Chandrasekhar Chatterjee (Keio U.)
Title Non-Abelian vortices and zero modes in
dense QCD

(3) Date May 11 (Wed) 16 : 30~18 : 00
Speaker Hideaki Iida (Keio U.)
Title Field theoretical model of multi-layered Jo-
sephson junction and dynamics of Josephson vorti-
ces

(4) Date May 18 (Wed) 16 : 30~18 : 00
Speaker Tetsuji Kimura (Keio U.)
Title Exotic brane junctions from F-theory

(5) Date May 23 (Mon) 15 : 00~16 : 30
Speaker Yutaka Akagi (U. Tokyo)
Title Topological defects in quantum spin-nemat-
ics

(6) Date May 30 (Mon) 15 : 00~18 : 00
Speaker Kazuya Yonekura (U. Tokyo)
Title Gauge interactions and topological phases of

g

x& i Fr H F &
matter

(7) Date June 8 (Wed) 16 : 30~18 : 00
Speaker Yuya Tanizaki (RIKEN)
Title Lefschetz-thimble path integral for studying
the sign problem and Silver Blaze phenomenon

(8) Date June 27 (Mon) 15 : 00~16 : 30
Speaker Arata Yamamoto (U. Tokyo)
Title Lattice simulations under rotation and gravi-
ty

(9) Date July 6 (Wed) 16 : 30~17 : 10
Speaker Yunguo Jiang (Shandong U.)
Title The Toda lattice from the kink lattice

(10) Date July 6 (Wed) 17 : 10~17 : 50
Speaker Keisuke Ohashi (Keio U.)
Title Large-N CP (N - 1) sigma model on a finite
interval : physical boundary effects

(11) Date July 11 (Mon) 15 : 00~16 : 30
Speaker Masazumi Honda (Weizmann Inst.)
Title How to resum perturbative series in super-
symmetric gauge theories

(12) Date August 5 (Fri) 14 : 00~15 : 30
Speaker Yasuaki Hikida (Ritsumeikan University)
Title Higher spin holography and Higgs phenome-
non

(13) Date September & (Thu) 13 : 00~14 : 30
Speaker Yuji Hirono (BNL)
Title Topology of the electromagnetic fields and
anomalous transport effects

(14) Date September 8 (Thu) 10 : 30~12 : 00
Speaker Yuji Hirono (BNL)
Title Jarzynski-type equalities in gambling @ role
of information in capital growth

(15) Date September 26 (Mon) 15 : 00~16 : 30
Speaker Terence Delsate (University of Mons)
Title Initial value formulation of dynamical
Chern-Simons gravity

(16) Date September 29 (Thu) 16 : 30~18 : 00
Speaker Falk Bruckmann (Universitit Regens-
burg)
Title Phase diagram of an asymptotically free sig-
ma model through lattice dualization

(17) Date October 17 (Mon) 15 : 00~16 : 30
Speaker Ryosuke Yoshii (Keio University)



20164

Title Transport in mesoscopic system / Supercon-
ductivity in magnetic fields

(18) Date October 26 (Wed) 16 : 30~18 : 00
Speaker Filip Blaschke (Yamagata U.)
Title Geometric Higgs Mechanism via walls and
SU (5) brane world

(19) Date October 31 (Mon) 15 : 00~16 : 30
Speaker Jorge Rocha (Universitat de Barcelona)
Title Dynamics of thin-shell matter in confined
spacetimes, critical behavior and chaos

(20) Date November 21 (Mon) 15 : 00~16 : 30
Speaker Amitabha Lahiri (S N Bose National Cen-
tre for Basic Sciences)
Title Topological mass generation and confining
potential

(21) Date December 12 (Mon) 15 : 00~16 : 30
Speaker Rina Takashima (Kyoto University)
Title Quantum State of Skyrmion in Two-Dimen-
sional Chiral Magnets

(22) Date January 10 (Tue) 15 : 00~16 : 30
Speaker Shimpei Endo (Monash University)
Title Few-body approach to many-body problems
in the unitary Fermi gas

(23) Date March 1 (Wed) 14 : 00~15 : 30
Speaker Eugene Kogan (Bar-Ilan Univ.)
Title Spin-anisotropic magnetic impurity in a Fer-
mi gas with the power law density of states : In-
tegration of poor man’ s scaling equations

(24) Date March 1 (Wed) 15 : 30~17 : 00
Speaker Sven Bjarke Gudnason (Lanzhou, Inst.
Modern Phys.)
Title Some exact Bradlow vortex solutions

(25) Date March 10 (Fri) 14 : 00~15 : 30
Speaker Yutaka Ookouchi (Kyushu Univ.)
Title Decay of False Vacuum via Fuzzy Soliton in
String Theory

(26) Date March 13 (Mon) 14 : 00~15 : 30
Speaker Yukihisa Imamura (Kyoto Univ.)
Title Emergence of gauge field in coupled-wire
construction

(27) Date March 24 (Fri) 10.00~11 : 30
Speaker Yukinao Akamatsu (Osaka University)
Title Hydrodynamic fluctuations - a kinetic re-

gime, renormalization, and long-time tails

1-2. YUEYYL

VURYTAMI 20T o7 WTRLMEANEZELS
COBMENET Y, G Sikam BRZKEAREIN
7o —OoHIE, REBVHET B, SCHBEHEEFHAIIZ
B4 BT H27 (2015) ~ H31 (2019) 4F
BT MRy =528 CWEMYo7a 74 7] (R
- IEHME) o TH B,

JE

B it

(1) Topological Materials Science : Intensive-Inter-
active Meeting
Date 17 & 18 November 2016
Venue Building “Raiosha” , Symposium Space
Keio University, Hiyoshi Campus
Speakers :
K. Hashimoto (Osaka U.), T. Hayata (Chuo U.),
S. Higashikawa (U. Tokyo), H. Katsura (U. To-
kyo), N. Kawakami (Kyoto U.), T. Kimura (Keio
U.), Y. Maeno (Kyoto U.), T. Mizushima (Osaka
U.), Y. Nishida (Titech), R. Nomura (Titech), T.
Onogi (Osaka U.), J. Sauls (Northwestern U.), M.
Sato (Kyoto U.), K. Shirahama (Keio U.), Y.
Tanaka (Nagoya U.), A. Yamamoto (U. Tokyo),
N. Yamamoto (Keio U.), K. Yonekura (U. Tokyo)

(2) Topological Science Workshop 2017

Date 23 & 24 February 2017

Venue Second Building, 2F, Room 221

Keio University, Hiyoshi Campus

Speakers :

Chandrasekhar Chatterjee (Keio University),

Heng-Yu Chen (National Taiwan University), Mi-

noru Eto (Yamagata University), Antonino Flachi
(Keio Uni-
versity), Taro Kimura (Keio University), Michi-

(Keio University), Tetsutaro Higaki

kazu Kobayashi (Kyoto University), Tatsuhiro
Misumi (Akita University), Sho Ozaki (Keio Uni-
versity), Louk Rademaker (KITP, UCSB), Nao-
yuki Takeda (Keio University)

1-3. 792%—PC

79X —PCOBAEMIH L. WL OhDOFHEER
BT TICHIZ LD TS, KRB RIETIAN ST
{BTHAHIo

2. MEER

B o R L7z, FilZHPZ SR Z &,
MEREGR S (FXTHEFD D) 201
LY v 260

3. EfR=E - FRRER

% DA S=H, EWNSL OB A 2ot %S, 1
Bk, A7 =V TEHLDREKEIT 272
(Fayxy M AIN—)
= i
BE A N— AR EA - - AR

it EE - MIEREOCEE - R T - SOk Mk

=f Mk - ik AR - KK ORER - AYH EE
Antonino Flachi
ARA K2 A 23— Aron Jonathan Beekman
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Chandrasekhar Chatterjee A Y] - Huang Zhao (3%%1)) - BIG
Mareike Katharina Haberichter « Mi%  Kiif I & - R B3 - KAE £ - HHF B
SEMH R - S R - AR - Bl ES
2) BARFHRHMBE LY Y—HRTOI I bk
2—1) e bFTYHEOREBERE NS VATV = F—EICAT AR
xE HrkEE & F F Z

de 52
B3R

SIEAD)

WEMEE S IBEEW A F~F e b TolRic, Mg
BICRETAHM NS v A7 V% 3+ —+ (Nuclear
trans- glutaminase, nTG & B&FR) % HI L. ZDcDNA
Bt %1 % gt %€ L 72 (DDBJ accession No. AB036064) .
nTGOMREMETZENVT Y/ - TV F Ly AT
T (MO) ZIMZIEAL. ZHSEE A, REOH)
WIBSEIZIEFIEITLTEE ) THEBNEL,
vk - AT LR L, IEE 2L E SRR DIEEL
7o UL, Z0OM%, WEHEMET L, DAEET T+
FIVTHNGELLDDOERET L o7z (K
1)o TNFTOWIET, nTG DRIHIELY - e FiGED
EARARICEE, T X - THAEDIEERE, FERE
BLHENLTLEEHLMIILTE R,

AWFZETIZ. ¥ U7 THAEDOFEABIE T TGH L
D X KA RAE %2 2L 88 % 2% AR, i
MALFIBER L, ©¥ Y 7)) 74T BT 2n TGO H
REMEAT D720 DR R ML HZ L2 HIWE L7

M1 nTG MOEA &£ 344
FEEIE, (E) nTG MOEA17
HE#EE >+ 7%, (H)
nTG 3 Xt> X419 I (CMO)
EMTBT x4 7 7H4E,
- N—130.5mmo

0. IE770—F & ERER

PREEAIZLZnTG MO F 7213 CMO%0.6 ngiEA L. U
B AT HE Y 2 1-Methyladenine CUET 52 L1k - T
YRR OB TR Ly B L7z RIS hs % 2
HEWCEYE Y7 7OHAMCEY, Ol #HEE5%E
B L7z nTG MOTEADRR 2 fEFES 5 729012, MOJE
EASHE A, nTG MOECMOZEA L7 3 A A%

E)

paraformaldehydelil %€ L. 0.05 % Triton X-100% A 4=
HEEKTHEE. w72 b VUHE 2 BT, F00.05%
Triton X-100% 4 A& B A& K THE L. PinTGE ) 7
o—F Pk (KR). ZikPifkE L TAlexa Fluor 488
MR PLK RIgGHufk (¥ %) &propidium iodide (PI)
RO TRIEMBEE R i L 72, Jetailbl 2 L
L=V - T Cice L. “EROBEEE, TOM
H. MO FEFEAGEE TG CMOEAS A TIEKE G D
MNAAZIZ BV TnTG 2°PIett & H 2 o TW722%, nTG
MOZ{EA L7 AEDOMNEBH T PEE ) nTCH Rt
VIFNERD 5T nTGORENMHER I N0 —Ts
MOZFEFEA 6 HEETIE, MEFTMIEOZ { THIRE I
nTGORAL ¥ 7 F VSRR S v, Mifaszicid s 7 s
RO LN o T2,

W, IEE6HEZREY 2 F 4 XL, mO L
CHAM A I 45 & A B 512 B L 7z 2D &2 SDS-
RYVT7INT I FTPIVESKE) L. PVDFEICEE L
720 BRZPInTGHUE (REB) Ty Xy 7y
T4 VIR L7282 A, MIREEInTGX Y 574
A ZDBBLRKECNTGCY ZFF VDR ENT20 T DFER
2o, HHIEE YY) 7HITIEn TGS B L 5T
AlAE D AT L. 18 - SR % 0 2 A6
T & L TREMITIZHG T 525 nTGRELE Y F) T
PETIEINE R Z2DICKEREDPAEL, T7I9F4 T
VT ENOBATHI CRAREDS 7256315 2 LAUR
g Sz,

M. #%

M ECRAT T 20 TGO T 158 O FRE & 154 nTG

ST OBEERIRIET 5 2 L D5 HBOMHHETH b,

RIFFEDEITIZ D 72> T—HR, P I284E FERL A 7E#
(PRER W3R TE) Bk a2 B L7z,
(Tayxr MAYN=) &F -k

=]
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2—2) e rFTHRBHRELMRORE

XE BEREE & F ¥ 2

BE D ZAHWZZMBOEEE V) 7L —X%, # N-HF ) R IKOMILOE BT 2mEITHIEL T
TLa MO b & THIRIIZE % 1T 9 £ { DIITEH I bo TOWT, XMHASNDERA., [HI] [PE] 12
LW 25 &R &5, —F. PBONES HET AL, HIROEERIZOWTERTEXLDOTIEZW
Z. A4 TTHIRICER S S 2 L LB ZRnwESv MW7z, FOIE. [ 5B 0% ¥
o, FoRAMEROMET —~ Il MifaomE L v WiLC, M2z klids] EwigEThHL, 20
S FJPHONIEDT, T OWMIZ. KEKOWZEZH G MoBEERL V) L) dHMOBERICRLZ2 LA
BATT BB FE OB &I, ICER 72 T LS4 Ve LLBHS, RUDATy 7L LTIRIDER
WP EENL 2 L2 EKRT 5, ABIETIE, HFD ZHEIC, EOVoBE (BE?) 00 BE
ROFESE, [MoER (AREOWREAODD)] & COAMHLOR THTLO BB 2L T 2 720DV K
B b2 lIl2L), ZoMIBOEE LM TH 50 BRI EZ Do
ZLTHERL T ETMARLETH L0 EER LT (Fayzz b AUN=) &1 2 - HIELET
AFITIE, b P THREREOEBRN S A VAR, T E g A1

X% HrtkEE A [ DA
W B I % B e K E B 13 3R 4 RN & ik % Ve R L7z ilk & L L — 9 — B A R BRI R
Ly ZOXRT AT T BT BRI EHEE) Y O (CLSM) #ig L., 2o 2 v, KEZ ML —
2L ECTHRERETHLLEEZONL, ZTORTHIE A LT3 DHE{RDOMESER 1T - 720 SEMIZFREF 0 F1 2 i
By I ) MOAEY I 3 IR B s o BT 00, NI SN REOBIEZIE. 20
BEE2RD IEEFELTVWEEERTWS, Ll Bl FETRATETDH 5, ZODIZEHWSEMEZ Hw
HREYIZVHEDIZEALIZERICOAMEELTED 720 SHEHAKENNT 74 vAML0L, 370 b—
WEDVPHETH D720, K74 75 VRO L TEER LACHREOBRPE TR ZERL, #EYESFTEL
ARFA BB OBIEIINE 7V — 7 OE K BIA 7% 72l ZATYROIERZIED T, o857 4 VD
Vo A7O VLY PTRAEEYIZVEHO—FN) )T BT 2 AR Tl Lo, M L CSEMBILE
¥ (Metacrinus rotundus) O WPk O MK % 4 E & WCHWAHETHE, 3DHERIZOVWTIE, 78974V
L. EARIE RS L 3 DS X o Tk Ak AT IVTF e FEE L2 k% 74 V70— et L 74,
W o IR SRR BGERRIZ O W T T OBl %17 - CLSMIZ & o TtElf ) i 2 /E L. & o) i &
2o TROHDOBBIIHADLDTH 5, FIWT 3RICHHESRIC X > T3 DM 21572, HEEHIC
W BRI T H ) . F oRRIEMREEL SEMB X U3 DHIGIZE B0 R TF— s Eohz0
TEAARTE A RN EG 2 ST S N B o R A 2 & it ik Ty [ MY 7 2k WA o b IR SEVE AR B AR 12
WEOHRMNTHAELI NI LT T E TOIR, Y4 DWT] OFFSCHEIZIY #hoTB Y, 29FEh D
D77 VHEEREHN VT, EAEME T HME publishz HF L T\ %,
(SEM) Blgtx479) &3i2, MURHNZ ST 7 VAT (Fayzz v AYN=) & - WE IEE

2—4) XFAICHBIFBin vivoBIRF/ v I 5 I VICKDEEEREEB DR

XE Wrfkxz = 4 I
FORIE EIKBIBBCAEB L TB Y FICs R SRV AT B PRAKE WO HIHIETE BRI A
BLTwae B4 - K- pHE Vo 72 0HRBISE R T-12 T %o Pk EMKIEA CHMMENRE LR TH S
h U CHRPIBREE % T Lo IR % M L 2 U A A B 8BS OB T O RN OESIRIE (BB 13
THILETERV, T7rR Y FFOLHII—EOHT KROKL/BIRIzNT WD, TDd, HEFIETEAL
NRHETERT LI LR CAMBNT VS, LA L, VIR TIRESZID ha, KEPET 2 LB D
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D AR TIEBAICH L L, 8 & 2 855 BT
LB DD, TOHTOIY AHRB LUHEEZHH ©
FELCHEBT AIEHMETH 5. Lo L. KD DK
AT T IR S 2 HE 9 2 K B o SR AR 1 b
i L7\ WK EEAT R DO BK R IR DA LS % 54
W 72 R RSB LIS B S e ETH B, X
512y R OB AR IZAAKAM0% (20 L, il &
DERFZNT HIARIZO0% & % ) KT S DIF 5
ADTDE Ve T OERFETOI G KO EBYED T
BMbL2ARIIZIZEAE RV, EZTARIZETIX, ¥7
T va kY =7 v —2lAEDbEIRT
HZIZBIT 2 BELTORELITV, BEEHFEIH
5 h A BEBERATIC X 0 3G L 72

TSy a vEPSO—HOMITIZE ). Pkh
SR EAT 3 e DL SE B B A3 2 Bl (s T % 7
EL720 T OBEF DOFBIA % 2 /PCRIZ & 2 Ak
FRUTHR LA, BBIUEBICHEHRT LI LN
G ol Insitu A4 7TV FA4 X =2 a vk ) BER
P& MRS CIRT L7228 2 A, A2 EHRBEOAITHE
HWIBHEIETFTHD I LD o7. TOHBELET
X AT RSB BB BIT 5 mPCRTHIL

LG0T FDOT2D, PEkOMIBLIC T ¥ 5k v
AL TEMBEHNICTEAT S, /v 7 5o Y HETIE
7o 7 F YRPERSILET L 2 Fe L 2z, BEREfR
MR TER, £ZTy vivo-ENVT 1) ) EH\7zin
VoA VT AT aFN I v s T ViERMEN LT, D
HFEE Y, BAEREKZTITELL, wWOTHHEET
Iy Y HPEIAT) ENTE D ZOHERZH
WT, BMLBOFAICB VT, 2 OFHEE T Opre-
mRNAZ% 5 HAMRNAND Z 754 ¥ ¥ 7% HET S
BIZTF /v 7T v m AT o 7GR T5%LL @ KA
mMRNAZ A S22 L ICHI Lz, & 512, #Hrlli
BF 7 v 75y YR, KRBT RORBRE D T >~
PE—VELVTZ7 ) 2RHEEELIDD EA L, LoT,
C O BB IZRAK D S KRBT RO FN 27 E T
ECHEE @ X 249 AR SNz, 2o
BB {= T % epithelial salinity tolerance-enhancing factor
(eSTEF) & w4 L. 22nd International Congress of
Zoology (ICZ) TIE#xIT-720 BB, RIFIEIZHK
FEiEE >y ¥ —oifst7a v = 7 b2 W TIT
bz,

-

BRI 25, BHLRICRBIS AN ERT 5 (Fayzs FAyn—) Bl il
2—5) T35+ U7EIERVEIRDBIEY X [
XE frfxE K o

1. & U &I

A, FEHZ0O6 U AR ZERST D0
PILL BN TS, HEEHIE, 77+ 72w Tk
VA B AR % FEBRAOV A PR AR BT B 2 R I g S 2 %
REME L. BRI BT 268 WA EE - R R 5
LBEIC O W T2 D T E 72,

AHETIE, B EMEEOBMRICER L, AR TR
Z B AR R O 2 HiE L €. BAMEGROE
MBI X 0 AR O REEL R B L, 5612,
AR A BRI B R A L L. EBRESA T THR
W &R DB & 2 B0 E A B LU Bk
PDWEEY) 2L BRI DEEPL 2T A2 HIR
L7z

2. B ES

WAEEREHRIICT) 29 F 27 F I ALY
(Dugesia ryukyuensis) % Zfi T L IZFRHE Lz FREL
ToRERNIIANRR T 2 A 5 2 (A AEmEag) &
PR Ll MR EA) 2SRAEL Twiz2s, B
Wi\ ZBRAE U7 SR NS I AR SRR S % L A0 4RI
VAT L 720 & HICHITRE LSRN %2 5%
eI TAERMRBE L T 20C Ot T THEFLLES
AL 6 25 9 BIZHhF Tl ek AR R IRE o AR 23 HE A0

-
—

L. 11TH G S A PEARIREEN 2 2 8RS8 L 720
Noh 5, A48 O 4 Rl HCR A 2 7 L
725

AR IE R K IIB-1-5 @ 7 1 — V[ % & 41
(10L14D, 15C) T#ME L 72 I ¥ M HE—VITIE,
24D, 20C DA T CTHE Lize L50 T HEIESE.
FTCWAMBEZ R TS50 MB L, 21T
& A EDRRI S AEATIREIC R 5720 ZOHD
Bt kied 5 &0 K94 7 A CHREBIR 2585 US4
FHARRBICIR 2 b O s iR 72, T ¥ M u— VEFRITIE,
HY3 % b ONMA, AGlEHEZRET 5 013N
Birole 2O LMD, MR AEEMAELRICE
FB 42l L72) AL o TEY, U ALIZIZEHE
WRENE, RERIE DD B & E 2 BN,

A A AR AR D & B AR S AR AR AN O HRIR IR T R
b= AL ) B E AR T 5 2 L R T E 7,

. SROFE

AR AIEHR O ) XA HEZFHKRT- & LTw 5080
M X )RG35 20012, AKEREe L, B
MTESR2TWnwEEZ TV,

4. 22 MRS TORR
(1) 773 7 LGN — A4S0 & VA58 -
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WA R MBI AEWHIES - S BETR R 22nd International Conference of Zoology. Okina-
(2016. 6. 25) wa (2016. 11. 14-16)

(2) Seasonal switching of planarian reproductive
modes in the field. Hanae Nodono, Midori Matsu- (Fuyzr bAUN—) BAR k- B
moto, Reproductive Strategy -Asexual vs. Sexual- Tpp:  seRE (IR RS
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['A century of Black Holes and a look at the future |
Antonino Flachi

1916, Russian front. Karl Schwarzschild sends Ein-
stein a paper with the first exact solution of General
Relativity, describing the space-time near a massive
object (spherically-symmetric and non-spinning).

Schwarzschild's work, welcomed by Einstein with
“utmost interest”, sets the birth date black holes (al-
though the word “black hole” was only used for the
first time in 1967, by Wheeler). Last February, a cen-
tury after Schwarzschild work, the direct observation
of black holes was finally announced by the LIGO col-
laboration. However, this is not the whole story of
black holes, which remain one of the most mysterious
objects of our universe.

virtual pair
creation

negative energy “particle”

To a distant observer that sees the red
particle, it looks like the black hole is
emitting radiation

FAN

vacuul - N -
positive energy “particle’

escapes to "infinity”

This negative energy particle
i falls inside and "annihilates” a
| tiny piece of the black hole

To a distant observer that sees the red
particle, it looks like the black hole is
emitting radiation

This positive energy particle
escapes to "infinity”

i This negative energy particle
i falls inside and "annihilates” a
i tiny piece of the black hole

virtual pair
creation

negative energy “particle”

vacuum " . o
positive energy "‘particle
/

This positive energy particle

The story of one of these mysteries begins also in

Russia, during the cold war, in 1974. Then, Hawking,
discussing with Russian colleagues, formulated the
idea that black holes could emit particles. This may
sound as a curious statement, as common belief is that
nothing can escape from black holes. Not even light.

The idea, formalized a year later by Hawking in a
famous article, uses the fact that the vacuum at very
small scale is not just empty space. Quantum mechan-
ics, in fact, tells us that pairs of positive and negative
energy particles” are continuously created out of
nothing and annihilate each other over tiny scales.
When such a process occurs near a black hole, it so
happens that sometimes a negative energy state falls
in the black hole, leaving its positive energy partner to
fly away to distant observers that perceive it as some
form of radiation coming out of the black hole. On the
other side, the negative energy partner annihilates a
positive energy “piece” inside the black hole, making
the black hole a tiny bit smaller. Such a process occurs
many times, causing the black hole to gradually loose
its mass. This is how black holes glow of (Hawking)
radiation, and why are not exactly black.

Hawking's work has raised a number of fundamental
questions: what are the final stages of evaporation of

the black hole? Will it completely evaporate away or
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will it leave a remnant? If something falls inside a
black hole, will it be possible to retrieve it in some
form or will it be lost forever?

These and other questions have not found answers

JE IR Eh S

yet, leaving black holes in the spotlight of research for
many years to come. It is very difficult to predict how
long we have to wait (and work) to know those an-
swers. We can only hope it’s going to be less than an-
other century!
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“Topological Science Kick-off Symposium 2016” {5

B B 201643 H14H (H) ~3 H15H (K)
B B HEF Y NOREE Y Y RY Y AAR=R
MwOE:
Paul Sutcliffe (Durham University)
“Topological Solitons”
Ariel Zhitnitsky (University of British Columbia)
“The long range order in QCD: Applications to heavy
ion collisions and cosmology”
LOIER ORRORE)
“Symmetry protection of critical phases and global
anomaly in 1+1 dimensions”
LigE I (YN N
“Electromagnetic responses in novel topological materials”
e 3l (ILZ0RZET)
“Symmetry breaking and gapless excitations”
AR B CRBORY)
“Transport phenomena in Weyl semimetal and Weyl
superconductor”
ik e (B
“Dynamics of vortices in 2-component BECs”
AF ORI (BEFERARY)
“Topological Insulator and Lattice Fermion”
B il (BRESRERE)
“Topological Aspects of Neutron Stars”
=S e (BRER%)
“Resurgence and topological objects in quantum theories”
AR A (BRI ek )
“Chirality, Topology, and Astrophysics”
Aron Beekman (B#EFERA:)
“Dual gauge field theory of quantum liquid crystals”

BEEZRARY ARBFIREET LY ¥ —12BWT, P
2TARFE D B R K FHRIE IO FE ST B e [ bR Y
I A TR (R FHEL) BRELZZ LIS
20, EBRYy 24 7Y VRV AR L2, 2,
[NROQY AN - FA TP RA] Fuyzs bOFEELZBIN
JAMT 2720 T, WHFORSITICBE TS bR Y -0
BaOBEELMM L, SHBOF 2RO EEES 2
LHELHWTH S,

AWFgELE, FURERATILSNC X 2 A 0®RE, B
YA [ rROEYHIN - H A A FuT 27 FOBRSH
W, ENALO 8 CIGHET A% IS X 2Rl & 70
V7 PAYN=ZE B OHK SN, 2 HIIZhz5
THibN. WMARFHE L LT, A XV AEAFF9D
WREHEZRE, B A VF—PHFIIBID PR Ih vy
Ve MNROYAAVREORIEDOEREIZOVT, ThZEh
IHHE2HHIZLIKMTSOAR 2HFMO#EHEL LTw/
i, ARSI AXONEHEZRE, WSRO P Ko
IANVPENC BT 2 H A BRISECWMBER L2 5, Wil
~Goldstone D B DK % 7o FAND— AL E T, R OWFFE
RS ENT TRV 27 b AN ORBETIE, T
BR2MGE—R - TA Yoy 4 VEHHICBT 25T
DY, FTHPEFIIBIL bRV —0#E, bR VS
WARR E T 7 2V 34 Y OBIRYE, RSOV, ¥
DT IO DI HERE % &, WL WG bz TR
Fhfrbhrz,

ARFGELNNE, BB A N - BT - R T A &
VI LIS, A R RE D o R ERK BT Y
BIMHIEIRI60%ThH > 720 SO X HIHA 2 WHFO5TFO
WFE# A %A & LTI S 2479 i, R Ty
Wchy., HHHTOFELRERIITDNIZ FIZ, bR
V=) AOBEEN S A WHBISIYHEIICBIN D 2
LSRR S, ERERIEICE L FE ST, MR YA VET
FHERHOE (P a— V) ozwn RO Ih VBB E
FRRMZISHT COWEESE L EE2 b DTh o720 AR
K, SERFLVWTaY 2y MFREHEEL TV TR
RIS o E Mt S NS, (A EA)
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