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A MST VRIS B S R VLBL G - FHA T ALMA RS BRI SR B0 GMVA TS « [/ A6 : Lu,
Asada, et al. (2023)

BRI TE R S TR T - BSES TFTE R SCBHIT 78 S - A RS RSB SE
Fit BB I I T S B S 1 - BEFRTRY 2K BB DS 1% - R HER T OBEARER
FECTRIFR ST EA B A e B i R R R R R~ TSR RERIR 5 (2023 ) £ 4 A RAEBIFRTESIIT] (B
R (Nature) - ZEZERE RN ZEATFHAL « BN HIRE R o b LR 5k -
REE R E Tl ~ BIRMERIISRY - — Rl igrt 2@ BRG] -

Fo 7T BIHEIR - 2ERE RGO L E R SRR - O An S SEE SHERR - R
HuER—ARRHY R BEE S - B T B EES 1 (Event Horizon Telescope » fjff EHT )
Ko T EERERIFF R ALY, (Global mm-VLBI Array - f&f§ GMVA) -~ Sl IR R B &
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B A P AR T AR AR A SR R - Horh EHT £2452 2019 £ J% 2022 A0 ABHSE B35 —
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GMVA (3.5mm) EHT (1.3mm)

0.02 X

A FIRHEBRBUAR M87 BTkasg it - /B2 H 3.5 ZREIHINY GMVA » 158
B 1.3 ZRE AR EHT 524 - B 2K JF © Lu, Asada, et al. (2023) ; the EHT

Collaboration; composition by I. Tazaki
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BAAX PR EHE (GLT) A GMVA ZRGEFRBIHIAIRIR - FRIAGE S - s
EFHER PRSI S - HEREAE 3.5 ZRIR M M87 ERHLLAVERIRASE G - sk
7 GMVA GHERERETT - ABRSCArEIN e B B i SCHEERHE—For ¢ T HY GLT f
ALMA JIIA GMVA Ky 3.5 Z KB - Bl EHT AURSIRAHEL - 2MH A0 ok - sEMNT k%
ORISR RRYER » & 228 M87 K E & R A BRIV A R - .

A 201 2018 - GMVA+GLT+ALMA i & B0 3 3 3 8 55
FrlEl o [ FrakIE © Kazunori Akiyama (MIT/HO)
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P Bl =4
p International Conference

ﬁ%ﬁf@zmm%m%ﬁﬁf

ZEERERELTLEAFRARIREE=HEEENE:R . b

i df

Thw 365 3 19 Mey 2028
S Venues G SRR

5elconferencelRoomyMiselmiBUilding)institutelofs )
hilologyyAcademialsinicanTaipe

.

B##5 A Contact: efeotpe@mail.ihp.sinica.edu.tw

(L Organizers: g];,fg;‘gﬁaﬁ W mw w % @mssponsors: FeRGRize  @)ramsm
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WG EHR ) ABEBLTE i
Nonlinear optical responses and quantum
geometry

i © 202345 H9H (E) 15 K2 17

HuEE - ARBEYIEENTSERT 1 A

B BT (B EE R B A5 %&&‘)

TRFA © S CRBYEE e AT R i 5

TEEIHGHE © https://www.phys.sinica.edu.tw/lecture_detail. php?id=2725&eng=T
B« $EARE - (02) 27898365 » aiting@gate.sinica.edu.tw

T

9/0 @ 15:00

Chair Prof. ZPYEF
Guang-Yu Guo

Department of Physics, National Taiwan University

Nonlinear optical responses
and quantum geometry

Nonlinear optical (NLO) responses of materials, e.g.., second-harmonic generation and bulk
photovoltaic effecl (BPVE) [Fig. (a)], have lecelved reuewed interests recently due to their

i ap; in next P Itaic solar cells and sensitive
di ion. In the 1 d di of P of materials to static
electromagneuc fields, e.g., quantum Hall effect, in terms of geometry of quantum states has
become a powerful approach, resulting in such important discoveries as quantum anomalous Hall
(Chern) insulator. However, it has been challenging to relate quantum geometry with optical
responses. In this talk, I will present the main ﬁndmgs of our recent endeavor along this direction.
In particular, we found that in BPVE, i Tent is lled by metric and
Berry curvature while shift photocurrent is govemed by Christoffel symbols [1]. Further, by
identifying transition dipole moment matrix elements as tangent vectors [Fig. (b)], we
constructed a Riemannian geometry theory for NLO processes, and showed that optical

P are the of geometry of quantum states [2]. We also
d d that third-order pt Itaic Hall effect in topological materials are caused mainly
by Riemannian curvature tensor.
[1] J. Ahn, G.-Y. Guo and N. Nagaosa, Phys. @) ®) 9, U(k)
Rev. X 10, 041041 (2020). R

[2] J. Ahn, G.-Y. Guo, N. Nagaosa, and A. S Ea
‘Vishwanath, Nature Physics 18, 290 (2022). |
o i)
YO (1, Ina)

Host: Dr. Sungkit Yip SEREHT
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Nonlinear optical (NLO) responses of materials, e.g., second-harmonic generation and bulk
photovoltaic effect (BPVE) [Fig. (a)] , have received renewed interests recently due to their
promising applications in next generation optoelectronics, photovoltaic solar cells and sensitive THz
radiation detection. In the meantime, understanding of responses of materials to static electromagnetic
fields, e.g., quantum Hall effect, in terms of geometry of quantum states has become a powerful
approach, resulting in such important discoveries as quantum anomalous Hall ( Chern) insulator.
However, it has been challenging to relate quantum geometry with optical responses. In this talk, I
will present the main findings of our recent endeavor along this direction. In particular, we found
that in BPVE, injection photocurrent is controlled by quantum metric and Berry curvature while shift
photocurrent is governed by Christoftel symbols " Further, by identifying transition dipole moment
matrix elements as tangent vectors [Fig.(b)] , we constructed a Riemannian geometry theory for
NLO processes, and showed that optical responses are the manifestations of Riemannian geometry
of quantum states ) . We also demonstrated that third-order photovoltaic Hall effect in topological

materials are caused mainly by Riemannian curvature tensor.

(b) 0, U(K)

J, U(K)

/ r:m = (ka |?:a |Wnk>
U 10, L)

N>-dim space of N x N matrices

[1] J Ahn, G-Y. Guo and N. Nagaosa, Phys. Rev. X 10, 041041 (2020) .
[2] J. Ahn, G-Y. Guo, N. Nagaosa, and A. Vishwanath, Nature Physics 18, 290 (2022) .
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A look into the heart of the proton

5] 2 2023 4F 5 H 26 H (ZM71) 11 K52 12 1§ 30 53

G - BRSO 1 AR

FF#EA ¢ Dr. Iris Abt (Max Planck Institute of Physics, Munich )

EFFA T BT ORISR R ST E 5

TEEIHGHE ¢ https://indico.phys.sinica.edu.tw/event/71/page/159-joint-colloquium-seminar-dr-iris-abt
BHE A © BRIEEE - (02) 27896784 » jingxuan@sinica.edu.tw

fi gt

Protons dominate the visible mass of the universe. They formed right after the big bang and are still
there. Even though they have been studied for many years, they still hold a lot of secrets. Why are they
so immensely stable? How does their inside (and their outside) really look like? Why does perturbative
QCD work at all when used to describe them? Where is their spin hiding? A summary of what we
know and do not know about the proton is attempted and the common framework of perturbative QCD

introduced.

R TR
Dr. Iris Abt studied physics and mathematics SPECIALl 2"0 2 3
9 1F Auditorium, Instotute of Physics
B 4IRFRFEFR 1F R

at the University of Hamburg, and was a postdoc
researcher at the Stanford Linear Accelerated

Center. She is now a Senior Staff at the Max-

Planck-Institute for Physics in Munich. Her

| \ 5/26.}'33 11:00
, Iris Abt

Max Planck Institute of Physics,
Munich

research subjects include neutrino nucleon

scattering, e+e- physics, proton nucleon and
electron proton scattering as well as neutrionoless

double beta decay and detector physics. A look into the heart of the proton

Protons dominate the visible mass of the universe. They formed right after the big
bang and are still there. Even though they have been studied for many years, they
still hold a lot of secrets. Why are they so immensely stable? How does their
inside (and their outside) really look like? Why does perturbative QCD work at all
when used to describe them? Where is their spin hiding? A summary of what we
know and do not know about the proton is attempted and the common framework
of perturbative QCD introduced.

[Language: English / Ei#iES | =X ]

BRA | EFREL EEA | BIEREIME 02-2789-6784

Host | Dr. Henry Tsz King Wong Contact | Ms. Jing-Xuan Su
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R : 20234 6 H 13 H (ZH2)

B ¢ AP TREI L 2 R R

IGEIHEHE ¢ https://www3.stat.sinica.edu.tw/dvec2023/

WA HE : BIHEER 202345 H31 H

FIERAL © KRBT R ZE AT

AL © BERIRERRET SR - GRS RS S AR e
s N T HEZSS - (02) 27835611#131

WWW3.STAT.SINICA.EDU.TW /DVCC2023

HEHEE
Ed bRk
L1Esh

2023.6.13 TUE.
SiirE L ﬁ—ﬁnﬁi

/“@ PRI ARBBAHE EY
B PR ST ARMSNEERIEENSY @_\A’Pﬁ
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FAREAEY) i EHE IR CSR - T BRI ISt Y R - T IR E YA Rk
FIZE G R TS P - DUAEYIAAIR R BR T - BV SR SR R - 2 iEm

TEVIZE B LB SR - AKBe TRV SE TS 55 RS oE B Bl 1k P 5E N Epia 3830
RIRZ &7 TR AE ] DAR B V) I R 30 5 - B RL e < [T it - i R
NPF8.4 B EAERIRSIREE | H%ﬁ'é”‘:’“%’zf’ﬁﬁﬁﬁ#‘ﬁ%ﬁi Hh T H IS G R - DU R
- MAERARIIE IR 0 3 B P - DESEREDR - SErPIRfE e A AR B H I TheE

BERFFET I E FIE BT (B 2R EY) (NaturePlants) °

S SGHEAS ¢ https://www.nature.com/articles/s41477-023-01392-2
WF5EfE 7 © https://www.imb.sinica.edu.tw/en/research/publication_show.php?pid=236

Vacuole Glycerate
Col-0
NPF8.4

Peroxisome npf8.4-1 '

Glycerate —»Glycerate Glycerate
Glycolate «—— Glycolate Glycolate
GoX T npf8.4-2
GLYK
Hydroxypyruvate i Glycolate PG
e o =
TN 78.4-3 |
Glu npf8.4-
; zpcy,:; RuBP ’>A3 PGA
r
€ Gly ) G6P «——F6P J
Se’ G'Y ATP (Gs2) AP
ez PN —
Ser Cmm— Gly // Glu Gin
\7{ / Gl : L
206G
GDC [ Y
=3 I\ Piastia
CO, NH,* 7
Mitochondrion N // ATP ADP
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AT HES A B —RNA 2Bl DNA &1

R RT3 2 AN [F] S M R - B A EE VIR RIS i& e DNA 1865 » ik 7R E R E
T 2% e 20 DNA B85 - HRTEDRIENRRS RNA théy 281 DNA 1E1E - ARbi 42yt
FEFT R S b 9% B iR £ A ARV S R B - — R BEIEARTS RNA &7 RNA 3 EEEE] DNA
R - BEBIERK R DNA Bl AR RNA » (H5EE 5 7] IEFERE - fREEBE8eR -
FRIEmTER S (2023) - 3 HBRRBIBEIIT] (BEIEIHIE)  ( Nucleic Acids Research)

WK RIR th 5 - JERRAS RNA &rBd RNA #5558 H #E RGP ke e - i8E
B ATREH BIRY R ER RN DNA 18> THURIE - SRR E1ERCR - REifse RN N 54 8 H#
KBS T] RNA -

G SCGHAS ¢ https://doi.org/10.1093/nar/gkad143
WF5EfE7 © https://www.ibms.sinica.edu.tw/ch/news/2023-472.html
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HFA PR AT o 2 B LRI A - SR T R KRS M 55 1L - e iRt 3 fe 5
IEEATIERR TSRS C - BN 2PN (polymicrobial disease) » ik
SRt F R B — R RS RN o SRR SRS S ME VP A VIR - FELE VIS AEE ey
AEVREARIERL - BZELHEIGTE ~ AR~ BRAE ~ R seits] - ivE e vsea Rt -
Klttan 2 R it (220 (A) ) - fERF SN eS AR A I AR S AEE S (thERIBRTT)
FEA— - (ER RS 22 S K T Al — ELZ R AN » KRB Z BT e LS AR M 7E &
B HAKEE (Nihon University ) 3% Naohisa Wada {1 Nobuhiro Mano %2 W52 EI - $1854
PIHE IR 7 Y S AU SR P 2 S B PR Al St S0 AT S SR B A S A S TR R A - AR g
7 B SR H S B R AL (B ERE E o Arcobacteraceae) i EEAE TR B 181 BT HI 32 22
e RHEILE (RLEH > Rhodobacteraceae) il (4l (B) ) BRSO VIR RATE (7 72
B SR AT I S AE SR S SRR © SE (RN IE2 2Rk E TR B I VIR 2 S s B0 T B 22 A
T B EOREBHEERA TR o PRIERCRITIIR RAE AT (EBERIE ) (NPT
Biofilm and Microbiomes) -

S SGHEAS ¢ https://www.nature.com/articles/s41522-023-00381-9

ATZE[E (A) ZHBRAHE DU HR AR IEORE - GE (B) ZEUIHR G A BRI R A VI R LY (F
EET) -
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FOHRANTTE > ZHERE IR T RESEHE
ERAIRAENE - — (S BRI ERRES - B2
PREEL A A R SR BT e (syncretism)
MIFHBRERRS - B SRR R UR B R B
FHERRS G - EEHE RS - SRR 21
TR R B RHIRE i RS IR 6% -
FRENEEAERAR B I EE - SR e -
bt SERCERA AR (LHZLS R
R ) RYEEEHARR S I E B E— i -

IEHIREL T EIEHCR | AREITE LA %R
BRI SRR R B - AN ERTS - 3F
ZRBENFHEB RN - AR SIS
W AT R B2~ ENFEBCEZ A - 55—
T+ ZREE S AH R Bt B I A Jre 2Ry
P H(E N E B A e 2 AHIA - B I e
FEEAT BRI ek A ol P B M SR e 57 6 4 P LR » A
A2 M ERZ WA B RS HOrE SAN AN £ 58
MR BE RSN - KL - DL s E
B L TEIEEECR o SRR - S E— R
i o T HRBISS - WHHEECRENEE S
DRV =8 — R EER T = FER S
FERE SR - s ne R Rt A Rt Lary
EIEZAEM > —ALE R E RS EEIEEHCR
FRSRECEER -

XA =M ECR B EE
IEAERBIE SR E T2 E# ] [ - B h
EIEHREMERBINE - ZHEE=HIGE
SR o REI LRGN - HEREES
2 TEEGET dhammaraja ) B T EIEEHEi
T devaraja | HIBES (Jackson 2009) o fiE#=t,
B REEAER PR EG EHEE - DU
AREE G EZ R E SRV IEE G  EIREEE
£ - A AR A R R, - DUAERR
R L AIREIARES] -

I e S 7 SO PR i o ) 95 1 JEE 2% 5 A s
" ZfERETR ) o BS HBIRERZ B RE R
F1R) SRk DL Bz 36 st ek P B B BT PO P2 A
7] 3l O B R E A (8 Y R
W - v AT A At R 5 - T L AT e i i
IR BA PR T B R MR A SHRHERY » AE3E
fEhlth > LSRR EEA LR C1Y
SRR IR EHE - &St a i
ALY

e M FH R G T R MR BRI
TBIE > HE15 HU e R - G T =P T
2 WG K EEHBCR R B S AN EERE 0 B
AT - BN RS TR EIN RS
BRITROEAEN RS B R A R T
RELFHHIER(E S G B - EAGE T - BlIA]
REGEMZBEAT - WAl BRI KEFZE]
FEHCRIIE -
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PRI » EAR V] LIS SR I S R BRI 1E
1 EEI T S B T Bt R T - B
LE B B30 Fia LI E BCR B SRAER B 2 U2
o bry—aB 5 - B EAERBIDHEH R A
il FEC IR R - BRI
1T ER AN AR B5E T - B LM
i T HRHAE - EERE R EMEKE 1200 F
AIZRER RS Nakhon Sri Thammarat [k E[1 & ES
BREE R Tamil ZEEFTIAG - AAA RS -
HEResamaitnc - HE L i &
fE (McDaniel 2013) -

FHESR T = L EHE ARG LA R T S ENE
#GUEE - BN BRI R Rt B R
DRIENEE AR - HFF 2l T B AN RER
VPRBE AT FCBLEN RS BIRS Rk IR £ © ENIE
RS 2R - o2 R
PR S AER - BIARE s @ 85 5
> RIS - B A R RELRLEE - 1M

ENFESGTRER - SARBENE AR S - Rk
NRIRSRHEG T R ARG - B0 - 28 %
BB ETRE TR e 42 RH BRI B Bl R i B
i BEIGENEE I Bk A 5 R R+ BI40 Vishnu
Mandir B Arya Mandir % Bl Jt 77 # Hi B 25 AH
B 5 10 A7 A [A] — BR 2 2E #1119 Hindu Samaj B
Dev Mandir » HIBE5Z5EE 1 S AMHE] (Mani
1993) -

BAE S i AR VER B i - w] 32
fiAEERE (Silom) MM Sri Maha Mariamman
Temple o AHE Y iy 1 AL B EE HS Sk £ - b —
e F B e 1 5 B4 K B Tamil F1E #0F% IR AR50
Fo Y]« 2RI - BRI IELE B P RErs ik AF EL R
BRI EE R FHER ST e A2 - RERHIER
FERERE RN B ENER KT 5Ed - DU iERY
FiX IR - (HEB@IYE > Sri Maha Mariamman
Temple B & — & #F BRG] » AHER H AR ED
FEBRIHAD S B B ERS RS 2 e - 3 HED

\"
A 572 Sri Maha Mariamman Temple JUIE Hi0#HE AL  TEE R 2022 4210 H 06 H
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b e RE RBENEEHCR = HEE R - &
BB R EAERBEA R R E 0 -

FEFARTRIRE - I TE KA LR £
EEREERERT ~ ElRnt ey - B MRG0
FE REE SR R EEREGE RS
Rt - SELERBIRFEE M ESCR R E
B AR BT E A E PR s 8
% WARHRFHEAIESBE - NmER
HAE SN FEREMEE - HEEARER TGS
RHTSHE  BRIE T ZUES - £
EAD NIREBAEERFRI Y i - B2 E R
R EIEHCRE M E BN RS T -

VYRR R EDEE SR ARER - (AR B
FHENEEEARIIR B PRVE SR - Mt 5 RAEZRBE

P R AUNRAS ST 2N A « RERBERTLFs El1EE 2L
=Fig — - HRERBUE M - i - HiIgE
DUHC Ry Huro B 38 B G S R - i oA 52 EE
JE B TERISEE - TIAEMREH » HRAHEZ
P S G NN E S T EZY s
BRER AR - ¥R - 5 HRBEED R
Y il - RIS R S EE =l
BH Siam-Ratchaprasong [ [T % 4= 8 DU [ s -
it Py £ BN 3 B BT R BRI il B R B AR K B A
B+ ST R A P St B 5 (55 (Erawan
Hotel ) T-E3ANE% » (Rl o ol Al AR T 38 B 1
MR san phraphum B E#E T BRIV GEHA
By

BACGE(H Wbk ENEE BoRmivg g e - thid
REBEBUANEA L RERRAR - 1~
REPUAFM - AAEEER B - AL
G - REVIERGEENFE - Hrp 2006 F£EHT
MBI VY b AR - S B E R
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SEASPREE T — RO S R BIR SR e -

AR IRAYEOVERS - B thsE SIS B S ACRIMRIERS - Central
World Py AR By 0BT 53 RS » FE L R R B 7 2000 A P
BUAESCSTE + SFEDUBEHIE M SR BB - 1A SRR 3 2y
AR R ET ¢ FRBHAL i R R T AE ST 51 HUAT R - PR R PP A A
11+ FHEERHRERE AR B P HHREE ORISRl © B SRR LA AR AR A
S - AT SLE T R -

B GETHEARMNEEECR R BEE - AR Vit LRy - B EE = EH R R
FERY o T R M B E Rt R e i e PR 3 LLBhRA 0% ~ B RE— )72 280 Siam-Ratchaprasong %11
— TR SR R R S HARER - R R == SR o T AR R AR AT ey 22 B R e e e
WIESFRELTEE) - SBLHE R 26 ZIUNHEECR REE RN 0 < ELESR L REEEA
HIUE AP 28500~ EIEEEAIRA SRS &5 n] DR R AR - A1 B BE AT
b PR L R IR 1 S B Rl 5 38 5 S BT
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