H >x

CONTENTS

01

Preface
AIsS /01

02

Introduction
SCISEMESR / 03

03

Group Annual Work Progress
FRAFETEARE /11
International Cooperations and

Academic Exchanges
EfREafFSZAR3L5 / 38

05

Selected Research Programs
BRORIEAIE / 48

06

Recruitment and Training
AAB#RIEF /49

Laboratory Equipments
IR EE / 61

08

Honors and Awards
SREFNALR / 65

09

Publication List

KRIRNE /66

10

Brief Progress Reports
BXHE / 76



01

FEMEERERLEERFLUARRARES FEMNERIIEHERASHES O RS TEEAEM, ER
FEE. BREFRES-UNARERE, $HER. RE. REAUREERRPNYEDEAF ESKEHOEMHAR.
2017-2018 (8, LWEFERES_HEmEl. RIMBFE. KBARBBUEDS. KNEEREEHUNRERENIRE
SRAEMTVIEERNARFIE T —RINNFARKR, £ SCIKRIBHFEFRIE 114 /K, HF Nature 175,
Nature 1 4 &, Physics Review Letters 7 &, Journalof American Chemical Society 1 &, Nano Letters 6 &5,
Advanced Materials 5 & ; ZBAXENEFS=BaNFEREZEFASN LEBIBRS. 2017 £, ReFENIER
REBOIFT A HEH IR P EFERRCIFAEAT, £ 2018 FREESZERRLFTFEEME .

EFRFECIMEMBEA T ENERN, TREMOEREAHRESEEMERAESEEK, SHERHSRERAFA
FERBRRMEE. 2014 FLk, LREMREHFLZNERZIR, EaT7TEREBICIHE. RESFELFE. s=ED
PN, ZEHEEZURBEHRVESHARFREE. TEN "RESEFERRUSRIES” , 882746/
EXRBYEE, EXLRENIBHZIFIITKR . EYIERT 2013 FRABNFER ZRKEELSSRE B RE “Haits
BEFWSAR" MEH, RALREARLHSS, BERT “WHEFRTHINEIEMLERERE" UKk “REBFRR
NEFEE BMRERR, SPRE—HBIRFZREITEENE, FHEERE BT EPRERIEER. 4% 2012 F
€7 “Recent Progress in Oxide Interfaces” FERIITHISLIR, TR EEFEFFHEFHMRMRESHHAERN
EiFtids, WE|IT7TX—HXTEIRZSERERKIRETOARHEE, HAHAERKPRENRASIE. LTREE—H
RIS “RERFICR M “DEEAR” Ed), BREH T EARZRIEIZ .

FTELRENREEAFIEER. SRAPRNOXO5RE. AZERARERRRONRE RIMEHFRRHL
WENRRES, BE—%, EOERNFIEMERKESEXK, BEBRR, HhFRBEXNHT!

H?aL

REMEERERLRE=E(E
2019% 3R

2017-20184 1R
Annual Report 2017-2018




] PREFACE

Aiming at the sustainable development of clean energy and future information industry, the State Key Laboratory for
Surface Physics has been carrying out fundamental researches on surfaces, interfaces, films, and low-dimension
materials, with persistent efforts in establishing novel instruments and controllable growth techniques with ultimate
precision. During the year 2017-2018, series of significant progresses have been achieved in studies of two-
dimensional materials, topological electron states, glassy transition of aqueous solutions, high-pressure stable phases
of ice, films and heterointerfaces of transition metal oxides. More than 100 SCI papers were published, including 1
in Nature, 4 in Nature subsidiaries, 7 in Physics Review Letters, 1 in Journal of the American Chemical Society, 6
in Nano Letters and 5 in Advanced Materials. Several lab members were invited to present their works in the key
international scientific conferences including the March Meeting of American Physics Society. The lab recruited several
young talents in 2018: Dr. Miao Liu from UCLA, Dr. Nianpeng Lu from Tsinghua University, Dr. Baojie Feng from
Hiroshima University, Dr. Lifen Wang from Argonne National Laboratory, and Dr. Cui Zhang from Institute of Applied
Physics and Computational Mathematics. In 2017, Kehui Wu was awarded the “Leading Talents of Science and
Technology Innovation”; In 2018, he was awarded the Distinguished Young Scholar of National Natural Science Fund.
In 2018, Zexian Cao was awarded the Annual News Figure of Science in China — the Science Communicators.

The lab encourages original research explorations, while we are also making great efforts to organize teams for major
national projects. Since 2014, we have made major progresses in establishing the shared network of instruments. A
comprehensive instrument platform was established with 27 sets of equipment for material computation, fabrication
of low-dimensional structures, high-resolution characterization, spectroscopy with multiple degrees of freedom, and
electric transport measurements, etc. In the Strategic Priority Research Program (B) of the Chinese Academy of
Sciences that the institute undertakes (2013-2018), “Topological States, Superconductivity, and Manipulation of Novel
States of Matter”, the surface lab has been a major power. With close collaborations with other labs, we are in charge
of two topics, “Ordered Topological Materials” and “Low-Dimensional Electron Systems”. We will continue playing
important roles in the project in the next term. Following the first international workshop on oxide interfaces in IOP in
2012, we organize the series of the workshop annually. Worldwide experts in this emerging field have been attracted
to exchange their latest progress and to initiate solid collaborations with IOP. To promote the exchange of scientific
ideas, we organize the Surface Science Colloquium and the Semimonthly Forum on Physics. All these efforts have laid
a solid foundation for our sustainable developments in the future.

We sincerely appreciate the tremendous helps and supports from all colleagues and friends around the world. Thank
you for your continuous interest in the lab. We strive to work with our staff, students and friends for a bright future.

Jondiry G

Director: Jiandong Guo
March, 2019
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2 INTRODUCTION

The State Key Laboratory for Surface Physics was founded in 1987 as one of the first ten state key laboratories in
China. Prof. Xun Wang and Prof. Dingsheng Wang served the first term of the Academic Steering Committee Chair
and Lab Director, respectively. Subsequent lab directors include Prof. Zhangda Lin, Prof. Enge Wang, Prof. Qikun
Xue, and Prof. Shiwu Gao. The current Academic Steering Committee Chair is Prof. Qikun Xue and the Lab Director is
Prof. Jiandong Guo. The Laboratory owns a young talented research team, including 25 regular staff members, 4 post

doctors and 88 graduate students.

Our mission is to explore the fundamental aspects of novel phenomena at surfaces and interfaces, with a combination
of atom-resolved experimental tools and first-principles calculations. Our research goal aims at fabrication,
characterization and functionalization of artificial materials that have potential applications in information, energy
and nano science. Current research activities include the controlled growth of low-dimensional quantum structures
with atomic precision, development of novel instruments with high resolution in multiple degrees of freedom, and
investigation with such novel tools on the localized phenomena as well as their collective behaviors at surfaces and
interfaces, effects of the microstructure on macroscopic properties, and dynamic behaviors in excited electronic states.

There are currently six research groups in the Lab:

m In-Situ Transmission Electron Microscopy and Properties of Low-dimensional Structures
m Atomic Processes on Surface and Film Growth

m Detection, Control, and Dynamics of Single Molecules and Elementary Excitations

m Growth of Atrtificial Low-dimensional Oxide Structures and the Functionality Control

m MBE Growth and Electronic Properties of Low-dimensional Materials

m Surface Excitation and Energy Conversion

The Lab has been very active in undertaking major national scientific projects, including the Major National Scientific
Research Program—Developing Nanocharacterization Methods Based on Scanning Probe Microscopy Technique
(chief scientist: Xuedong Bai and Zhi Xu), the Key Project of Chinese Academy of Sciences — the Magnetic Helium
Atom Scattering Spectroscopy (Primary Investigator: Jiandong Guo), and several other National Key Research and
Development Programs of Chinese Ministry of Science and Technology, as well as the key projects of National Natural

Science Fund of China.

2017-20184 1R
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Significant research progresses have been made in the Lab and have attracted lots of attention worldwide. During
the past five years, we have published more than 250 papers in international peer-reviewed journals and filed tens
of patents. Prizes and honorary have been awarded to Lab members, including the Leading Talents of Science
and Technology Innovation (Kehui Wu, 2017), the Annual News Figure of Science in China — the Science
Communicators (Zexian Cao, 2018), and the New Star Award of IOP (Xuetao Zhu, 2018). Kehui Wu was awarded the

National Natural Science Fund for Distinguished Young Scholar in 2018.

It is our high priority to provide all members a first-class research platform and a harmonic environment for
communications and collaborations, which we believe being crucial for the growing research talents. Since the
founding of Lab in 1987, three lab members (Dingsheng Wang, Qikun Xue and Enge Wang) have been elected to the
Academy of Chinese Academy of Sciences, ten have received National Distinguished Young Scientists Awards, three

have received National Excellent Young Scientists Awards.

Persistent efforts have been made in the Lab to promote worldwide collaborations in frontier scientific research fields
and to stimulate progresses in national scientific projects. With the continuous academic exchanges and research

progresses, the Lab has been one of the major bases for worldwide collaborations in science and technology.

A PRI 5 R ey
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Organization & Administration

SLIEF(E. BEE ARRE
Director: Prof. Jiandong Guo
SLERIF(E. = ARR

Deputy Director: Prof. Sheng Meng

ITER . R
Secretary: Ms. Qiuhong Li

REEE

Successive Directors

F—EEE
(1987 — 1991)

EEEE
(1991 - 1995)

BoREERE
(1995 - 2000)

FEEEE
(2000 - 2005)

BhEEE
(2005 - 2009)

FREHARR (L)
Prof. Dingsheng Wang

WX ARR
Prof. Zhangda Lin

FRF HARR (L)
Prof. Enge Wang

BHEH & (kL)
Prof. Qikun Xue

SHE ARRE
Prof. Shiwu Gao
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Academic Steering Committee

F+{E Chairman

BEHEH & (k)

EJZE(E Deputy Chairman

Prof. Qikun XUE, Tsinghua University

FRF ARR

Zm Members

(%)

Prof. Enge WANG, Chinese Academy of Sciences
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FREHARR
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Prof. Lijun WAN, Institute of Chemistry, CAS

Prof. Dingsheng WANG, Institute of Physics, CAS

Prof. Chen WANG, National Center for Nanoscience and Technology
Prof. Mu WANG, Nanjing University

Prof. Bing WANG, University of Science and Technology of China
Prof. Qian NIU, University of Texas At Austin

Prof. Xinhe BAO, University of Science and Technology of China
Prof. Ying JIANG, Peking University

Prof. Xing ZHU, Peking University

Prof. Feng LIU, University of Utah

Prof. Shushen LI, Chinese Academy of Sciences

Prof. Xueming YANG, Dalian Institute of Chemical Physics, CAS
Prof. Zhenyu ZHANG, University of Science and Technology of China
Prof. Pimu HE, Zhejiang University

Prof. Jiandi ZHANG, Louisiana State University

Prof. Shengbai ZHANG, Rensselaer Polytechnic Institute

Prof. Xingjiang ZHOU, Institute of Physics, CAS

Prof. Xiaoming JIANG, Institute of High Energy Physics, CAS
Prof. Donglai FENG, Fudan University

Prof. Hongjun GAO, Institute of Physics, CAS

Prof. Jiandong GUO, Institute of Physics, CAS

Prof. Jinfeng JIA, Shanghai Jiao Tong University

Prof. Xiaohui QIU, National Center for Nanoscience and Technology
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Outstanding Researchers

E RER bt
Academician, CAS

FRE Dingsheng Wang
FEREEF Enge Wang
A8 Qikun Xue (IENME. BEXF)

N ERNEBTFEEIRE

National Natural Science Fund for Distinguished Young Scholar

1995 £235 Enge Wang

1996 EEE  Qikun Xue (RMENHD . FEXE)

2003 E£#  Jinfeng Jia (ENE . EBRERE)
2007 HE%Z  Xuedong Bai

2008 E 1 Ke Xia (RENE: JERITEXZE)
2008 sttE  Shiwu Gao (RENAE: JERITERZHLD )
2010 BB+t  Xucun Ma (RMENHD . FEXE)

2012 Z#EZER  Jiandong Guo

2013 f@ I KeHe (RMENHD . FEXE)

2018 2=#E  kehui Wu

N ExREINEFFECIFRRESIKE

Joint Research Fund for Overseas Chinese Young Scholars

1999 kik=/EBES Zhenyu Zhang/Enge Wang
2001 HEZEN/EBEHEI®  Zhigang Shi/Qikun Xue

N NEBERFESIER

National Natural Science Fund for Excellent Young Scholar

2012 & B Sheng Meng
2013 EXf  Wenlong Wang % ix Lan Chen
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N hERFER "BAK" NEE
CAS "100-talent” Program

1995 FEE&F Enge Wang
1998 EMEE Zexian Cao
1998 EfHI Qikun Xue
2000 E=£# Jinfeng Jia
2002 E 1 Ke Xia
2004 SttE  Shiwu Gao
2004 Z=R=#E KehuiWu
2005 EF#ZFR  Jiandong Guo
2009 PF#X%e  Xinghua Lu
2009 XA Wenijie Liang
2009 &= M ShengMeng
2014 F¥E% Weihua Wang
2018 XJ %k Miao Liu
E&P8 Nianpeng Lu
BEA  Baojie Feng

H

WMAENID: BEXE)
WAENIE: LBRBRZE)
WAENIE: ERITEXZE)
M. JERITERZHD)

HI H

S|
P

2017 FRREEZBEFZAZRAS

2018 FHRREEREFAZRAS
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Research Groups & Directions

SFO1iRERAEK: AEL HRA /Group Leader: Prof. Xuedong Bai
[REIBBF R FSREEAYIMERR

In—=Situ Transmission Electron Microscopy and Properties of Low—dimensional Structures

SFO3 RMAK . ENE AR /Group Leader: Prof. Zexian Cao
FHRFIESEEEK

Atomic Processes on Surface and Film Growth

R
7R
H
=
E
T
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i
B

SFO5 RAK . ML AR /Group Leader: Prof. Xinghua Lu
BHFREIITHANUEFIZAZHR

Detection, Control, and Dynamics of Single Molecules and Elementary Excitations

SFO6 iEfRAEK . ZPEELKR TR /Group Leader: Prof. Jiandong Guo
UM LREEDNERK SRR

Growth of Artificial Low—dimensional Oxide Structures and the Functionality Control

SFO9 RFAK . RelE iR /Group Leader: Prof. Kehui Wu
(REEFIERID FRINER B FSEE

MBE Growth and Electronic Properties of Low—dimensional Materials

SF10 BREK: ZpE iR /Group Leader: Prof. Sheng Meng
FEH RN IFEFIEETRR B

Surface Excitation and Energy Conversion

2017-20184 1R
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SFO1

RO FRBMF SREEERR
In—Situ Transmission Electron Microscopy and Properties of

Low—dimensional Structures

{A1< /Leader:

HZE£ Xuedong Bai

#H5 /Group Members:

F328 Wenlong Wang  ¥FE Zhi Xu FE Yan Yin E3zZ Lifen Wang
EEN (#1/F) Yonggang Zuo (Postdoctor)

FHE (##tjF) Li Wang (Postdoctor)

Selected Scientific Results

1. RERNBSHEESLES
MR FER SR HH AT MR aISEW
ST RS MR L,
# Cu-Li EREBHRFERRI
TIFREEURR. ARERKHA, Bulk crystalline Cu Cul/Li

EC-Lithiation

ERINKRET, BAKRFES :E'
Cu-Li A REEB R EASWHRE
PR, Tk R TR R i
REOERER .. THB/N Cu KB
TS, AMFREAENE ST
Ultrasmall Cu nanocrytals Amorphous Culi, nanoalloy

KRR REMERRKIEE, HEBd
S4B F0 Culi, ER D SHETRH PKRTHRNEE Cu-Li BiAMRREE. (a) At CurskEBNZEBNRNERS

T KT = L iTH £, (b) BT/ CuKIuEEae RS2, S ASBSEWK, 45 Culi, JE&
BRATE., XE—ERELITE gxase.

MINEEREFHFERNERIANR. I, AEFEETRRURRAINDINFINEZNFENNZTH. BREREER
£ Sci. Bull. 63, 1208 (2018) L.
2. ZHMGERRIEHERNEN N2 KBS IEHRA AR BS B 7 B AE 5 AR URAE 7B F RN R

HHFEER, HERFREMGIESHE., HEBRAZFERTHN—MHAEX, RANEFRAZHRHEFEES~E

T, FELHMNEESERANDNZSRE. BEOFE, WTFEREETTNEESEERE Y. ARAIM, ®RAIEY
HARRIEIMEA 2H-Nay sM0S,, HEHRIEREES 2 x V/ 3 BN . H#—E Nt AN R IEEEEE,
BIM 2H-Na, sMoS, # 1T-Na,sMoS, 152, FFEIIREGRERE 2 x 2 ROEHIEIE . IR T —FIra0aZIE, BN
BB EREHETHNEERRE, HEEREFRE Adv. Mater. Inter. 4, 1700171 (2017) L.
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%UH%J"?’EJ‘EQ?EE%“}WK, SERT — IR EBERARB FaSid 2. RIMBRANSZYEATEE 2H-Na, sMoS,, BE 2x V/ 3 3]
518 ; I ERINAEMN 2H-Na, sMoS, &l 1T-Na,sMoS, 1835, 1978 2 x 2 BHIEHS ; IRH TMEBTEBE R EETNEERRA,

1. As a typical immiscible binary system, copper (Cu) and lithium (Li) show no alloying and chemical
intermixing under normal circumstances. We show that, based on in—situ TEM technique, when decreasing

Cu nanoparticle sizes into ultrasmall range, the nanoscale size effect can play a subtle yet critical role
in mediating the chemical activity of Cu and therefore its miscibility with Li, such that the electrochemical
alloying and solid—state amorphization will occur in such an immiscible system. This unusual observation
was accomplished by performing in—situ studies of the electrochemical lithiation processes of individual CuO
nanowires inside a transmission electron microscopy (TEM). Real-time TEM imaging unveils that there is a
critical grain size (ca. 6 nm), below which the nanocrystalline Cu particles can be continuously lithiated and
amorphized. And the strain—inhibited oxygen vancency formation and migration in comlex oxides has been
also found by in—situ TEM.

2. As enabled by the real-time atomic scale imaging of in—situ electron microscopy, the mechanism
of the phase transition has been investigated. The 2H to 1T phase transition of MoS, can be induced by
intercalation with alkali metals, associated with transformation of its electronic and structural orders. We point
out an intermediate phase 2H-Nag,sM0S, with 2x \/ 3 superstructure. The phase transition occurs from
2H-Na,sMoS, to 1T-Na,sMoS,, where the ratio of Mo*" and Mo*" is 1:1 and intervalence charge transfer
(IVCT) between the two ions should not be neglected. Based on this viewpoint we propose that the IVCT

plays an important role in the formation of the phase transition.
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SFO3

FHERFIESEREK
Atomic Process on Surface and Film Growth

{Hi< /Leader:

N Zexian Cao

¢85 /Group Members:

L£LER Alling Ji E3& Qiang Wang K&z Lingyun Zhang &% Nianpeng Lu

Selected Scientific Results

1. KERERERFHEREKEROFHER T RIS KN BREIERE. ZEEKARAEHREBRRNCTH
[ERZRKER . EEKNZRARZRIBL . XEEVMARURRRIPIOMIEFM . EERENESHRMER, HER
FRREKIEFRE, BOKDFERERN, BRRER. BRIAMIK, EEGEERRBARRMNREMSER
BINREZBRTRERERERNERNNZ. B

(@) 10’ (d) 10°
WFKSEREEFRAERANSMANZ, L ;
REFTESHONRSETES MR, S5 “r
HUEBHOIB AR IR RIS K S S RIR AT o |
SR BHSRDGHENEROMIIKSLES o
REMEREPR. B, FRKSEREERR or
FRGEESENEAEL —, BHIERARMUA 85 4100
BRAASRE— N FREBORE. E£2017- o 2 NN
2018 119, RAMITT KALRREGKAEE - lg g | 5l :““:::::'“
ECEREES; BETHEMEMNENSSS - o8] o vtearer| ] s o
ERKS TROTWS L, RMEAKMBRAS o $ s L
FRELREANDDEEREKSERIRPOE e T e

RIEA; LRIBRMBD NS FKBRKSEREE
o BRI EBKFEERIKGTRE. ZERA
FEKEESSKRERREMT LWRIHE, MaK
BERBRTHEGKEEREN IIFEEEK;
BHSEITRIK. EERBARNRSYNSER
BESEENKBURERFEEELXR.

2. NSRRI RS A& T —RIEREERIFH Mn;Mn,_PdN RIEAF S EYEE, ERIEEREN
BRT, 28 PdERRE x AT 0.36. FTEERIHYES [100] FAKRE, BEESNKE xRS, RERRERK, &
REMEHEKX, SIAR PdRFRATEEN Mn;MnN RISHT BBREEFHRS Mnl 7F . BE Pd 2810ES,

(a)(b) HIHKAER (KEEHDE 0.4) NEEMKRITEAERER (=OER) 7
FHE (BOERR ) IRR5REXR. BEEAE T, KEKBEEXN. M
B R T A— D tBIIIE, EEKZRKMNNEMHRERHEE, K
HREE. NSEREEEON T Gly. WHIMFIELEREBOBES T
2BUKIIEEKEERE. (c) FRASMBITHNDEERMATIRCER
UENSREN . X—ERWTK. EREBHARIRGWSERTAHES
HiEt. ERERSEREIANREIYNS 1.2Tg. (d)(e) XKSERITHEE
RHRHREEEE . EEERRXEMEFNREEEESRT T
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(a) = (b)
g = § 0.396
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A s 1 E 0304}
g i =036| E
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s x=027 | Z0392
Z 5
‘B J x=0.17 S 0.390
z g
e 2
= w01z | £
= A &L : = 0388} =

¥ 1 A x=0.0 = /

r : I 0.386 Lu . ; \ \
20 30 40 50 60 0.00 008 016 024 032
20 (deg.) x in MnzMnj_xPdyN

(a) MnsMn,_,Pd,N i&i2R9 XRD Ei% ; (b) ERINEIEEHMEERRE x %K.

3. FSHETRUESR (MPAZKERE. TEWE. iFEsS ) BESEORBERTHIRFEEXEK, FIRRX
MEREAREFTEUTERERKIC, XHEMERMEL T EEBEEH TOEHTHR. BMIMIIRICRSEHIEE
BZHBMREREZ , XRRALHNIHMEF ASRESRIGR pH, ERXFILEIMENERSREREEEEEMN
THEZERFMHNENTR . BRINTTERAREFERHENXMIKVECIER  XERANENEREFD FEIREE
FEMER ., ETERNHAFIKRE, FIHEESHETEETLSSXHEERFR K EECTAM— LIRSS KT
RG], RIEMERNNEZFRRERREANSEIHEICEIS T#E

—#HNRRIRBRIKERORELE, MAERIIMNEERTEDRIAESHZBXNEFE, NLRE THSE
HER, RN TREVDHZRETHRNBERE R EMENER, HMEE T LERER. ORI MNGE
HEFRN=Z4RE AT ENRERRSRENXR .. MAIFFERIHRICRRT EaREG TR EUR = HREYRY

HRTETIHETHEERNIEM RS ERZAIELS, ART RTXMECESFETERIERY, AXNER
RUgEE. HHEEE(ER. FERNSE M EMATHMEIERNMET, TETIXESHBEHEE. HMAR TIZIESHEMRIEISE
HEBER, ZRR. ZRANARERR, XEMZREREIFRERITEERIRER, XPMELRRTRERENTE
MERSIREEINAARITER A Z ANRSEFAR . X—EICER LI HHE SRR RLR A LUTIESE IR plitZ
RORBIRIE)RE

DFREMZAIEICRE
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1. Cold—crystallization of water refers to the icing process appearing upon thawing or long—time
annealing devitrified or deeply supercooled aqueous solutions with medium concentrations. In these
solutions, bulk—like water disappears and water comprises hydration water and confined water surrounded by
closely compacted hydrated solutes, wherein these two kinds of water can easily vitrify upon cooling even at
slow rates. This is a preferred condition for cryoprotection of biological tissues. However, in the subsequent
thawing process or after a long—time annealing at deeply supercooled states, crystallization of some water
molecules usually appears, commonly defined as cold—crystallization. By far, our understanding of cold—
crystallization of water, and even of metallic glass formers and polymers is mainly limited to the growth

kinetic. Regretfully, the studies about the dynamic and thermodynamic properties of solutions as well as their
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local structural characteristics for triggering cold—crystallization are obviously insufficient.Revealing cold
crystallization mechanism can help us understand and even control the temperature and the level of cold—
crystallization of water; develop more efficient cryoprotectants to inhibit the occurrence of cold—crystallization
of water. During 2017-2018, we revealed the concentration zone of cold crystallization of water. A simple
but accurate method for quantifying the amount of cold—crystallized water was proposed. We found that
the synergy of reorientational relaxation between hydration water and confine water plays a decisive role in
triggering non—isothermal cold—crystallization of water. Moreover, an intermediate process, i.e., a complete
dehydration and then full rehydration of some molecule solutes, was observed during the precipitation of
cold—crystallized ice. This experimental result confirms the crystallization of hydration water in medium—
concentrated solutions, strongly different from the traditionally suggested non—crystallization of hydration
water in water—rich solutions. Additionally, an almost constant ratio of cold—crystallization temperature to
the glass transition temperature universal for aqueous solutions, metallic glass formers and polymers was
observed.

2. Thin films of antiperovskite MnsMn,_,Pd,N with x up to 0.36 were grown by reactive magnetron co—
sputtering method. All the deposits exhibit a [100] preferential orientation, with the lattice constant slightly
enlarged in samples with ever more Pd atoms partially substituting the Mnl atoms in Mn;MnN matrix.
The replacement of Mnl atoms in antiperovskite structure by Pd atoms, besides reducing the saturation
magnetization, also invokes a metal-semiconductor transition which occurs remarkably at a comparable
resistivity level. Moreover, a positive magnetoresistance was observed in samples of a high Pd content.

3. Many diseases, such as Alzheimer’s, Huntington’s, and prion diseases, are associated with the
formation of filamentous protein aggregates. The timescale for aggregate formation in vivo is on the order
of decades which prevents direct studies of aggregation formation under physiological conditions. As a
result, in vitro protocols typically accelerate the aggregation kinetics using high concentrations or harsh
conditions like elevated temperature or extreme pH. These experiments have revealed a wide variety of
aggregation pathways, and it is not clear how to extrapolate these results to identify the dominant pathways
and timescales under physiological conditions. Current computational techniques are unable to provide
this insight as they are unable to access even the accelerated timescales of the in vitro systems and are
insufficiently sensitive to the large phase space of pH, salts, temperature and additives. On the other hand,
mass action models are capable of predicting long time behavior, but lack the resolution to provide insight into
sequence effects. In recent two years we have developed a microscopic model of the assembly process that
we will refines to describe perturbations in primary structure, the mechanism of nucleation, and explain the
transitions between the various assembly pathways.

As pseudo—1D systems fibrils do not have a size dependent surface energy, which renders classical
nucleation theories inapplicable. Previous theories have suggested two mechanisms for nucleation limited
behavior: the lateral association of molecules in the direction perpendicular to the fibril axis, and the intra—

molecular extension in the initial aggregate core. We have developed a more general model for fibril
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nucleation. By taking appropriate limits we are able to determine how the nucleation transition state depends
on the various interaction parameters and variables like protein concentration and solution conditions. We
found that the dynamics of polymer rearrangement made it very unlikely for nucleation to succeed along the
lowest free—energy trajectory, meaning that most of the nucleation flux avoids the free—energy saddle point.
We used these results to construct a three—dimensional model for amyloid nucleation that accounted for
conformational entropy, backbone H bonds, and side—chain interactions to compute nucleation rates as a
function of concentration.

We then extended the theory to include oligomers, and calculated the free energy of these states using
estimates for the energies of H-bonds, steric—zipper interactions, and the conformational entropy cost of
forming secondary structure. We used a modified version of classical nucleation theory to compute the
nucleation rate of fibrils from a supersaturated solution of monomers, dimers, and trimers. The nucleation
rate has a nonmonotonic dependence on denaturant concentration, reflecting the competing effects of
destabilizing the fibril and increasing the concentration of unfolded monomers. We estimated heterogeneous

nucleation rates, and discussed the application of our model to secondary nucleation.
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1. We studied the diffusion kinetics of oxygen vacancies (VOs) on SrTiO4(110) surface. It was found
that VOs were confined within few layers beneath the topmost surface, forming a metallic two—dimensional
electron system that mimics the —doping cases of semiconductors.

2. We studied the LaTiO4/SrTiOs(111) interface with polar discontinuity. It is revealed that the surface
with strong polarity tends to introduce substitutions of element with different valence to reduce the polarity
and enhance the reconstruction stability. As the consequence, it is relatively easy to obtain the atomically
sharp interface by epitaxy of films with weak polarity on the substrate with strong polarity, while there would
be serious chemical intermixing at the interface between the film with strong polarity and the substrate with
weak polarity.

3. We developed the control technique of the growth of polar oxide films and superlattices with pulsed
laser deposition. By preparing the substrate surface in reconstruction and keeping the reconstruction on
the film surface all through the growth, the two—dimensional growth is enabled. Moreover, by introducing
annealing period to the interrupted growth, the growth temperature is lowered and the interface sharpness is
improved. By this method, high—quality LaCoO,/SrTiO4(111) superlattice is obtained.

4 . We observed an acoustic plasmon originated from the Dirac electrons on the surface of a three—
dimensional topological insulator. Regardless the lattice periodicity, it disperses linearly in a broad momentum
range and exhibits surprisingly slow decay. It is indicated that the topological protection can be applied to the
collective mode of electrons in the edge states.

5. We grew Te ultra—thin films on graphene/SiC in the bulk b—c plane. The band gap of the film
decreases with increasing thickness, from 0.92 eV for the monolayered film to 0.33 eV for the bulk form. We
further observed the significant band bending at the interface between monolayered Te and graphene. By
controlling the thickness of graphene layers on SiC with atomic precision, we modulated the electron doping
effect of the substrate. We further obtain an in—plane p—n junction with homogeneous monolayer Te at the
step edge of graphene. The in situ STS mapping directly visualizes the band bending of the junction.

6. For the FeSe/SrTiO, interface with superconductivity enhancement, we used semiconducting
molecules as electron donors/acceptors to modify its charge density. The pure electronic on/off tuning of
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superconductivity was realized. The selective adsorption behaviors demonstrate the correlation between
electron density and the superconductivity. We also investigated the surface phonons of the FeSe/SrTiO;
system with high—resolution electron energy loss spectroscopy. It is revealed that the dispersions are
independent on the FeSe film thickness, suggesting that the lattice dynamics of FeSe do not contribute to the
interface superconductivity enhancement directly. Combined with first—principle calculations, we found that

the antiferromagnetic correlation in FeSe plays the key role in the superconductivity of the bulk material.
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SMALRY E EXANZEHRZIERE. BT TERS WABR SEXREEMIZRYN, MAE—MHRETE, RABRTE
BErHER SECROERIR. 1o, FIB TERS RS HHAM, BAIEHAR TEFPRIG. R MAOXKIHNEE
fRahyi&, BB T LERRPYXLBHENSIRaIEZBXRIAR. XM TIEREXFA TERS #RFRE LS
R BIEIREIAFE, R TERS SJLUEAAR 7RI —Fa K TR, 183X RFRE Phys. Rev.
Lett. 119, 196803(2017) L.

RAgtRiGah &Y% (TERS) MIFEMEFHEMBENFR, AL ERWMTHEAg (110) XE LEERA
PR — AR A5 R — R AR R A ST RIEE AR RIS . R TERS EIZAKERIIRaDE, RMERIIEES
AT EIRE WS, MSRAMENNSTAEEATT. RSO HNIFERREFHEMERE, EENRIITHR
KEFNOATAEE, ZTERIN 7B 7 AT ERAEREERRFNERIER, ARENMRRM T i
MR ATTIMEAR, TR RAVEER FE4 IR BRI AMIMNE .. 18X RFTE Nano Letters, 18,2937(2018) L.

2. BURIESLI FISIF— 4 “PA&” (node-line) #ELE:

“YRdEER” BTRET “AHERET N—XEFRHETFES, B " ZENRIEFES", BIAAZRIH
] BBV SERR R FBROSRIR R 2 — o IRIBRETH A REALNIR N R ERIENET BN H, HRINESERILS BN
Hm¥eRE. IVRESEM “T%&” (Node-Line) ¥&&. HF, EHITDEEEEF, eTHRXNAHERIEHET
B RIELNAElE%. EXMREYT (flat band ) FSINBFREEINSHBSEX , KELLU S HRHISHEE
TREBSEINS. BAZHENTLFSREAFMAR? BICHs, 2EEEIREE, honeycomb—kagome &1&,
URBENTERERE - AU aYHEUREETEEERIEKT, EESHEENTERFXSRBIEKFHEBRX
AIHk R o

B2 Cu,Si EEH Cu R FERNESREREN Si RFERN=AFREHEEERN, FIB MBE NHIEHEE
¥ Si RFEESI Cu (1) RERFETLIERSRENSEE Cu,Si EiR. BiEEH ¥ ARPES NEARI, Cu,Si&
EEENSEEZMA=NU T SAFONNEE. ABERMER, S3S5EISIHEFR o B 1 v BEHIEXIAL,
Hrf y BT o B B8, AT EANLL T =% 08 Dirac nodal lines, FES4EERIEXFRIEAIRI
H—LFBREAERINT o v 8855 B B EBSHERNRY, SEICIHHERE2VE, H{EHTRE Cu,Si BETEY
SEEIMNEFERUMNEESLRINE, ZE&R A& Dirac nodal lines M SH=$#HEZE "4, R ALMPKR
EF RIS F R HRM T I seRE.

XEER LENMNKRTF ZEDEFLS BN TIE. Z4RAFKT Nature communications 8: 1007 (2017)

fa)

1]
3

(a)Cu,Si MEMKEEE ., (b—c) HAERETBIEEERNEBSBERT, BICHESE Cu,Si HIEEHEM. (d-e) BICITEBIN
Cu,Si EFKELFZKELAT 1.0eV LmEREE. (f)Cu,Si 1 Cu(111) KENHENX<EE. (9-j) B ARPES LB EIRY Cu,Si
AR EREEANEREHE
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3. ETFESESI(111) RENEE Sn,Bi =SSR RKIIMRUE.

EER, “HEBESRMHNARGERE, N¥EBNASKIFESANER. TESERELESYBEILEERN
ST, “HEERMEELRA— N EERTSNARE, ISR FHIAMNEST R REX T  BERFEBE,
EFEIFERYR . SRUESHHFTHBFER.

MBS FRIMEERIA, FHAIRBIORER Sn # Bi 975747 Si(111) RELI 7T —MEFESAEEARNINTT
RTHRR Sn,Bi REEENGIE . ZEREEBAERSRENEESRNEN, FNBREBNEFRNEBSTIIEXITR
BB F=NER T, HEEE (STS) WNEXRBIZARSE 0.8 eV EANEER, MAER FTEINERELE
SEHEEENEBEHERNERFIIELE. BEAOPEFEE (ARPES) NE, MINTIEERSNNEKESRETE
E 4% Sn-Bi &3, RRibz9h, HESBFEEERUSHRANFLEEHNFES (Flat band) . ZARKREEE
7£ Physical Review Letters 121, 126801 (2018), #1527 4Ri8HE= ( Editor’s Suggestion) .

(c) 10
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L

(a)(b) FADFRIMEERKIA, RAFKRLEK Sn # Bi 75 IEE Si(111) REHIEHNUTE AR Sn,Bi REERE, ZEEREFGX
ERSRENEERSREE. (o) REIEEE (STS) NUERBIZARSE 0.8 eV EANREE. (d) ERNFFENNSRASESES
BEMNFEBRESNERTIHT. (e) BiISADHHLETEEE (ARPES) NIE, MIATIEERE NEESRETRE _4 Sn—Bi &4, (f)
(0) S PR FREERMSHRANFEEHHITFES (Flatband) .

4, EEREMTEEEAI RIS
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BEME, FRNTHENSTMREN. A, BEREHNIENIARINIRS I ERFTERNBE Y. IRSIN "4 Hmiz
BREWRAM T T IR ERIGETH A, RRSENBSE ZIMERNARSET, BSRNBRRFEEEEY
RESCIN R RIMIERTEES o

ET ERRE, FHAFFEIERAT SRR A(111) (AR, BUBIERMRRHRES, RENINMHISEHT RS
NEMIOIEEE. FBESSHIEERERHMRENRETIETEN/BEEINGY, BREHN 0.20nm, 51Eig
= B ERS TEERAY 0.3nm R&EERZE. ATRENONTE, MEEREENEETRAEHRN=1A
[BEAMERRIREEH, EXFHALMMERINESRERL . FDIXMESREEEE RGNS I B RF T ELA G’
AR, NEENREFHESREDRM T X —BHEIE. SAUENEICIHHERPESREWNIIEH T EiRER
£, BRERRE A(111) BEELAAINMSII T X— SRR EIE, wBT Al(111) FARKREE T+ EZRER.
BEE—MRENTE, A1) EREMESRNBEMIRFEEERL 1 MR FIREER, SRUtBRTHEFT
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F RS IR RZFEB FHRANISR, WHEESRESNIIENREFERE T E2XEENER.
ZT{FE7E Science Bulletin 2018 &5 5 HiLL “Boron can form a purely honeycomb 2D structure” JAR{E
HNEHENXERE,

o - o

(a) FIFBEEZSFRINE (MBE ) BISIE AT Al(111) 43K LH& S REWEIEIIRERE (Science Bulletin $EE ) ; (b)(c)
(d) AI(111) R LR ARE R HE (STM) B, e d BERE=AFAEEERRENSE; (e) Al(111) WK LIEEENR
FEENGIEEE,

5. THFRRPEEERRESIREESSHRBEE.

“HRS TS FRAEGTFSHEFNYE. Bt FREFRATREFENEEERAENESNEEIER, 97F
RAZENEEEREASES, MEE. dipole—dipole HEERA% . HFRANMERETESRT / HFEEEEREX,
S FRATERMERSFHOYENS .. BNEENRREEAS FRAETR T SFNE A, BEXNE, Tk
HIEN—#oFRAEPIRERRYSR, HMSMEPHINE, B—MRAAOPE.

&, BIIRAEAE"H#5FRAFEES TRE, £ Cu(111) RAXLUTHSEENEE CO 27K, FlT
“H CONTFHRR, HRUTHSERTEEE_#4RESHEEMEEE_#RSHRERE, RIMA STMHART
CO oF7 Cu(111) RE LA, R CO P FERRBEE THANEN, I8 CONEBSER, ARAIRETE
ELIEFE (185018 ) , HPiEH CO MINERMANR, SKEBFA Kagome 81&; HHE CO HIMURAFASBRAMEH,
SRREAFNERED, XRMERZILGEERECIEF, MEEPR CO MRAEMARMEAERMBEREENL. X
MRARIRE T4 COKR, BBBARAY, XNEaZRaE, JURER_ENRES. SREIRI[URE, BN "4
CO RRBTHKEGFIERIKEE (18) , B COMN=RIKAERN. BRNEIIAI, BLTFHEMIE, B+ CO BE
BREERE. XMASERIRENEEEEERMEEIRENSR, SEHRR Langmuir IRKIERICIERF . FA0FBZUHE
NS FRSER, AETXMSETeRE_4RESHRETREE_E4SSNREETNEICHER, INoXFH
HERH"HES FARRIBFE, EMUAETEESIRES.

ZIMTFEIRESLL FMRE T —#5 FRANRERNZTH, FHT ZHES FRREGERATENYENSR,
ERRPARIIESF, TUBSHXN D FARRHITXE. BXARERBRIAZFRE Nature Communications 9, 198
(2018).
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o

(a) (b) PRI FFE 77K BE T HFEEEEZRMA CO BSRMAEH. (c) FEREE] 5K ERRSEIRHI CO BR&AE. (d)- (f)
DRIRL . FIBRERISTHHENRFEIEET STM & E KR . SEPIFETNBFAER SRS MENERR.

More recently, novel two dimensional (2D) materials have become the focus of intense research
in condensed matter physics, since they exhibit wealth of remarkable properties and unusual physical
phenomena. By virtue of these exotic characters, novel 2D materials can potentially serve as a promising
platform for fundamental research and potential applications. During the past two years, our group
concentrate on searching for new 2D materials. A series of spectacular advances in realization of 2D sheet
materials have been made in our lab. Based on successful fabrication, unique properties of these 2D sheet
materials have also been revealed.

1. Low—temperature, ultrahigh—vacuum tip—enhanced Raman spectroscopy combined with molecular
beam epitaxy for in situ two—dimensional materials’ studies.

Tip—enhanced Raman spectroscopy (TERS), which combined with the scanning probe microscopy

(SPM) and Raman spectroscopy, processes the spatial resolution and the capability to access chemical
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information with ultrahigh sensitivity. It is a powerful tool to study the photon, phonon, electron, plasmon and
their interactions, to characterize the nanostructures and nanoptical properties at atomic scale. Based on
a home-build low—temperature scanning tunneling microscopy (STM) and MBE union system, we develop
the high performance LT-UHV-TERS system. A signal enhancement factor as high as 109 and a TERS
spatial resolution of 0.5 nm have been achieved by using silicene on Ag(111) as a prototypical system. As
such, we were able to distinguish the vibrational signatures of different monolayer silicene phases, which are
different only in the buckling direction of the Si—Si bonds. Moreover, the TERS enhancement is phonon mode
selective, which helps us to clarify the origins of the Raman peaks of silicene. The subnanometer spatial
resolution also makes it possible to distinguish the Raman signatures from defects and domain boundaries in
silicene. This work paves the way to employ TERS as a universal, high—sensitive local tool to study emerging
new 2D materials. The paper is published in Phys. Rev. Lett. 119, 196803(2017).

The atomic structures of self-assembled silicon nanoribbons and magic clusters on Ag(110) substrate
have also been studied by tip—enhanced Raman spectroscopy (TERS) combined with a high—resolution
noncontact atomic force microscopy (nc—AFM). Pentagon-ring structures in Si nanoribbons and clusters
have been directly visualized. The vibrational fingerprints of individual Si nanoribbon and cluster retrieved by
subnanometer resolution TERS confirm the pentagonal nature of both Si nanoribbons and clusters. This work
demonstrates that Si pentagon can be an important element in building silicon nanostructures, which may find
important applications for future nanoelectronic devices based on silicon.

The paper is published in Nano Letters, 18, 2937(2018).

2. Experimental realization of two—dimensional Dirac nodal line fermions in monolayer Cu,Si

Topological nodal line semimetals, a novel quantum state of materials, possess topologically nontrivial
valence and conduction bands that touch at a line near the Fermi level. The exotic band structure can lead
to various novel properties, such as long—-range Coulomb interaction and flat Landau levels. Recently,
topological nodal lines have been observed in several bulk materials. However, in two—dimensional materials,
experimental research on nodal line fermions is still lacking.

Based on combined theoretical calculations and ARPES measurements, 2D Dirac nodal line fermions
are discovered in monolayer Cu,Si, which is composed of a honeycomb Cu lattice and a triangular Si lattice.
We synthesized monolayer Cu,Si by directly evaporating atomic Si on Cu(111) in an ultrahigh vacuum and
performed high resolution ARPES to measure its band structures. The Dirac nodal lines in Cu,Si form two
concentric loops centered around the I point and are protected by mirror reflection symmetry. Our results
establish Cu,Si as a platform to study the novel physical properties in two—dimensional Dirac materials and
provide opportunities to realize high—speed low—dissipation devices. The paper is published in Nat. Comm. 8,
1007(2017).

3. Binary Two—-Dimensional Honeycomb Lattice with Strong Spin—Orbit Coupling and Electron—Hole
Asymmetry

Two—dimensional (2D) materials consisting of heavy atoms with particular arrangements may host exotic

A PRI 5 R ey
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quantum properties. One intriguing direction is novel 2D binary materials composed of heavy elements, with
strong spin—orbit coupling (SOC) effects and crystallized in a honeycomb lattice — a fascinating model lattice
displaying exotic quantum effects, such as spin—valley coupling, Ising ferromagnetism, and quantum spin
(anomalous) Hall effects.

Based on MBE method, we fabricated a unique 2D semiconducting binary compound, a Sn,Bi atomic
layer on Si(111), in which hexagons are formed by bonding Bi with a triangular network of Sn. Because of
the unique honeycomb configuration, the heavy elements, and the energy—dependent hybridization between
Sn and Bi, 2D Sn,Bi not only shows strong spin—orbit coupling effects but also exhibits high electron—hole
asymmetry: Nearly free hole bands and dispersionless flat electron bands coexist in the same system. By
tuning the Fermi level, it is possible to preserve both nearly free and strongly localized charge carriers in the
same 2D material, which provides an ideal platform for the studies of strongly correlated phenomena and
possible applications in nanodevices.

The paper is published in Phys. Rev. Lett. 121, 126801 (2018).

4 . A purely honeycomb graphene-like borophene is successfully fabricated on Al(111):

Seeking for low—dimensional boron allotropes has attracted considerable interest in the past decades
and tremendous theoretical works predict the existence of monolayer boron. In 2015, our research team
successfully synthesized 2D borophene sheet on silver surface, which is exhibiting the predicted triangular
lattice with hexagonal holes. Therefore, a challenging question is that whether it is possible to prepare a
borophene monolayer with a pure honeycomb lattice. Honeycomb borophene is predicted to host Dirac
fermions and thus intriguing electronic properties resembling other group IV elemental 2D materials.
Additionally, a honeycomb 2D boron lattice may enable the superconductivity behavior.

Recently, we successfully prepared a purely honeycomb, graphene-like borophene, by using an Al(111)
surface as the substrate and molecular beam epitaxy (MBE) growth in ultrahigh vacuum. Scanning tunneling
microscopy (STM) images reveal perfect monolayer borophene with planar, non—buckled honeycomb lattice
similar as graphene. Theoretical calculations show that the honeycomb borophene on Al(111) is energetically
stable. Remarkably, nearly one electron charge is transferred to each boron atom from the Al(111) substrate
and stabilizes the honeycomb borophene structure. This work vividly demonstrated that one can manipulate
the borophene lattice by controlling the charge transfer between the substrate and the borophene. And
the honeycomb borophene provides attractive possibility to construct boron—based atomic layers with
unigue electronic properties such as Dirac states, as well as to control superconductivity in boron—based
compounds.

The paper is published in Science Bulletin 63, 282 (2018).

5. Abnormal phase transition between two dimensional high—density liquid crystal and low density
crystalline solid phases:

Some two—dimensional liquid systems are theoretically predicted to have an anomalous phase transition

due to unique intermolecular interactions. However, it has never been experimentally observed, to the best of
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our knowledge. Here we report an entropy—driven phase transition between a high—density liquid crystal and
low—density crystalline solid in a CO monolayer adsorbed on a Cu(111) surface.

We studied the absorption of CO on Cu(111) by MBE at low temperature and found two coexisted
ordered structures formed on Cu(111) surface in the issue of full absorption. One of the two phases (named
o phase) consists of hexagonal closed packed protrusions in large scale, while the other one (named B
phase) adopts a long-range ordered, Kagome-like lattice with three rectangle protrusions in one unit cell.
The structures at 77 K are quite dynamical, where o and B phases can be easily transformed into each
other. When the sample is cooled from 77 K down to 5 K, the coexisting « and B phases are transformed
into a new distinct phase (named y phase), in which CO trimmers form a honeycomb lattice. The transition to
y phase is accompanied by a density decreasing, contradicting with the conventional principles of adsorption.
Combined with first principle calculations, we find that repulsive dipole—dipole interactions between carbon
monoxide molecules lead to this unconventional thermodynamics.

This finding of unconventional thermodynamics in two—dimensional carbon monoxide not only provides a
platform to study the fundamental principles of anomalous phase transitions in two—dimensional liquids at the
atomic scale, but may also help to design and develop more efficient copper—based catalysis.

The paper is published in Nature Communications 9, 198 (2018).
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Surface Excitation and Energy Conversion
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FhzRi%E Jiatao Sun  XUFk Miao Liu  3k%E Cui Zhang

Selected Scientific Results

1. BB Floquet g R 2L

BB ESYRIEEERS IRANN,ZXE. MIRIESYRIBETBS LIRS Floquet IEFEZ, ixXfh
SEEBI BTG ERBE, B RME T —MEEFES TR EAERRRESTHGE. 588, RNRETHRASE
—MREETE Floquet EIEBESNAE, R 7 EBMELE FTEHNIFFESE. RIONARIEIHEBEEREEER
89 Floquet ZSa9AIMERR, RBHIHSH SIFFEHRIMIMREE, BRTHERIAE CIFIRER R EHRIMETRY

WERIE. HXERAFRE Phys. Rev. Lett. 120, 237403 (2018

(a) ] : {b) ¢ (d) &
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nodal ring type-| type-lll type-ll
BCIRGTA SRR IRIMETS
2. ROBVKNAEWEL, HFKSFZEBEEEARESBIWERNKD FRRMIER, MfRE— MBS
FATHBAEMRIFI 4K, FENEIS DI TIXMBRIKRIREN . XM AINBRRE _HKEHTNS

ETR=HIREKE lce—I| BRRAREMNYE, ERT RSB RESTRNERN “E8” . BXARIEHRRE
Phys. Rev. Lett. 121, 256001 (2018).
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3. F—HEREEFHHFBRT MoS,/WS, ZHERREFHBENBTF - W EALBIESHEAHESEER
HXR, BF - =NHOBERE (HBEHENEE ) SEEEEFTH e B ZIELL, RFTEKESHNAIREI, FEBiZ
HRREBHAERRB SRR, R AZFRE Advanced Science 4, 1700086 (2017),
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4. “HBERENEY CuSe HIFFEYIME
HRT Cu(111) A LIMEAKMFE SRR CuSe( M ) BB FEEHE, R T EANEEXIFRIERP LRI
RENKTF, BIRNERSHFEREESIEFENREFS; REANBYENAN DTS FESHENEE, mATH
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JEE MRS IR TR . HEXERAZFRAE Advanced Materials 30, 1707055 (2018),
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FASHEZEEZRIBICEREN T SR EABRNEERIT, NTIOBRKNEFNNFIRE. REFEHKIR “5H
LR NI, RIVKDBHRERAMNSHRKER, TEEHAEXNEFEENT. BXEREFRE J. Phys. Chem.
Lett. 9, 63(2018).

FEYE R MR
“Chain Reaction” Mechanism

Quantum efficiency (hv — H,): 0.06%
Experiment: 0.05%

JeREK SRR AL

1. We are developing a time—dependent density functional theory method. Current activities include
incorporating vector field, mutiple k—point samping, spin—orbital coupling, noncollinear spin, and nuclear
quantum dynamics.

2. We studied systematically stacking—dependent interlayer charge transfer in MoS,/WS, bilayer model
system. Slight change in interlayer geometry can significantly modulate the charge transfer time from 100 fs
to >1 ps scale. The transfer rate in MoS,/WS, bilayers is governed by the electronic coupling between specific
interlayer states, rather than interlayer binding strength, and follows a universal dependence on the specific—
state—coupling strength, facilitating their future applications in optoelectronics and light harvesting.

3. We developed a new approach combining first—principles calculation and Floquet theory, with which
we studied the Floquet—Bloch band structures of black phosphorous under periodic driving of light. The
type—|, Il, and Il Dirac fermions can be obtained simultaneously, leading to analogous Hawking radiation with
a high Hawking Temperature of 3K.

4. We discovered a new pathway for carrier relaxation in van der Waals heterojunctions, a universal
law of resistivity in borophene, and a new 2D ice structure. We identified about 100 layered 2D magnetic
compounds by using high—throughput first—principles calculations. The effect of honcopannar noncollinear
spin structure on physical properties of 2D materials was studied.

5. We start to construct a new materials database and high—throughput calculation platform. We
explore also the topological states in phonon and photonic crystals.
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Time-resolved scanning tunneling microscopy for probing ultrafast

transient dynamics on surfaces
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Nonlinear optical response in topological material

The Stories of Unconventional Superconductivity
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Time-resolved STM on semiconductor

Orbital Order and Orbital Wave in Transition Metal Oxides

Emergent Phenomena Induced by Tuning Carrier Density
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Ultrafast optical manipulation of magnetic order
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Miao Liu §3E

XUk, 2004 F 7 BEFHERZFRAKREER, REEBFFLTH4; 2012 F 12 BEWTFIR
fthkZ, FHMRRZE5TEETS2A; 2013 F£2 2018 FHAEEES O ARANERLREMNSE
ELEMROAR, & Materials Project NREIF A EZ—; 2018 F 3 BIMAFERZRE
MR, (EFERRR, B14ES. TEMRAEEE. EFE—HRENSBEMETETZ
BEEERER; ETeBEITEMMRREIERT ZNFRRHE. HAMMRK . fli0. NEHEIS
BEUEIMRGE, KREPMRTSNTSEFEBIERMZE (Chem. Mater. 27, 17, 6016;
Chem. Rev. 117, 5, 4287 ) ; RIT St EROEE FHEitLIEHRHFL (Energy Environ. Sci.,
2016,9, 3201; Energy Environ. Sci., 2015, 8, 964), FH15%I75LI8IESL (Energy Environ. Sci.,
2016,9, 2273),
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Miao Liu obtained his B. S. degree from the University of Science and Technology of China
in the year 2004, and he was granted the Ph.D. in Materials Science and Engineering by
the University of Utah at the end of 2012. He, then, joined the Lawrence Berkeley National
Laboratory as a chemist postdoc fellow for energy materials research, also he was a former
developer of the ‘Materials Project’ during his postdoc years. In the year 2018, Miao
Liu was appointed as an associate professor in the Institute of Physics, Chinese Academy
of Sciences. His primary interest is to understand the fundamental principles in materials
and use them to predict/design new materials. Leveraging the state—of—art atomistic scale
simulation tools as well as the recent advance in High—throughput calculations, he seeks
to explore the electrochemical properties, atomistic configuration, and electronic structures
of material systems from an 'in silico' route. For example, he systematically studied the
multivalent cathode materials (Chem. Mater. 27, 17, 6016; Chem. Rev. 117, 5, 4287) and
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discovered several promising candidate compounds for Mg batteries (Energy Environ.
Sci., 2016,9, 3201; Energy Environ. Sci., 2015, 8, 964), which had been experimentally
demonstrated to have improved energy storage performance (Energy Environ. Sci., 2016,9,
2273).

EFH8
Nianpeng Lu

EFH, 2014 FTHERNZRMERRIAELEM, BT EMERTHRAENSELT
BRRIIE. 2018 & 8 BIIAFERZMIERRAEAMEERESLNE SF03 4, FiFiEH
RR, BTESID, TERARAEAIEETESEEUPNFMEIEIE. HESEFEE. hEs
MR REREGNEE, TRAREIEERTIESRENYEFRERE, HESWYWREINYHYT
BEEAFENE—RINEEHE. ARUETIEEE. BHEFHINEFESYUYESSEE (Nature 546,
124, 2017); EREXBRFEBSEBMBERIRE (arXiv:1811.10802, 2018); HMMEFREMHR
B FIEBRIEE (Nature Commun. 8, 104, 2017); EBEFHMRLI=RRIRELEIES (Nature
Commun. 8, 2156, 2017) &

Nianpeng Lu obtained his PhD degree in the Institute of Physics, Chinese Academy of
Sciences (IOP-CAS) in 2014. After that, he joined Prof. Pu Yu's lab as a postdoctoral
researcher in Department of Physics of Tsinghua University. In August of 2018, he returned
to IOP—-CAS and joined the SF03 group of state key laboratory of surface physics as a
professor and doctoral supervisor. Currently, his research focuses on thin film growth of
newly designed complex transition metal oxides, exploration of the exotic physical and
functional properties of these materials, and fabrication of the model devices based on the
discovered interesting properties with novel functionalities. Over the past few years, he has
carried out researches on the ionic modulation of functional transition metal oxides, and
made a series of substantial progresses with the discovery of important physical states and
exotic properties in complex oxides: 1) realize for the first time the electric—field control of

dual—-ion (oxygen and hydrogen) tri-state phases transformation (Nature 546, 124, 2017); 2)
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achieve the superior proton conductivity at the low temperature (arXiv:1811.10802, 2018); 3)
unveil the mechanism of oxygen ion migration within the brownmillerite strontium cobaltite
crystalline lattice and corresponding phase transformation at atomic scale. 4) realize a
room-temperature and rapid magnetoelectric coupling through oxygen ion gating (Nature
Commun. 8, 2156, 2017).

BER
Baojie Feng

BER, PREVEFFERRRZ. 2005 F£2 2009 FARMEFTILIRASE; 2009 F= 2015 F
FERRIGEATRIEIERE; 2013 F££ 2014 FAXEMMNAKZR S RIFBEZEE; 2015 FF
2017 FEAARRARFZFNEBELERAR; 2017 FE 2018 FAEARS BAFHP KB FZHARF
OIEEBNIEEHIE; 2018 5 9 BIMASFREWIEN . EZARHOAREEFIIHND FRINEE
KAEE; HIMIEEMETR; FRASPHEREFRIERAARYHNBEFEIRSEH; ETHME
BRERME / ARBREENYERRSER. EEFRNBSRTARNE 30 7K, XELDSIBEY
2400,
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Baojie Feng is a Distinguished Professor in the Institute of Physics, Chinese Academy of
Sciences. He obtained his BS degree from Shandong University in 2009 and got his PhD
degree in the Institute of Physics, Chinese Academy of Sciences in 2015. From 2015 to
2017, he was a postdoctoral researcher in the University of Tokyo and was an assistant
professor in Hiroshima University from 2017 to 2018. He joined the Institute of Physics,
Chinese Academy of Sciences from the September of 2018. His main research fields are:
epitaxial growth of low—dimensional quantum materials; physical properties of topological
materials; investigation of electronic structures and spin textures of materials by angle—
resolved photoemission spectroscopy and scanning tunneling microscopy. To date, he

published more than 30 peer—reviewed papers, and the total citation exceeds 2400.
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Lifen Wang &

F3735 2009-2014 FHIET HRIMIEFFESRRSY R LFM. BTHHRAEZTFRESES
BYEMREEMARTESFE, RUARTEMEERIAMEENS . BXT(FE J. Am. Chem.
Soc. 2014, 136, 6693-6697; ACS Nano. 2014, 8, 8249-8254; Sci. China Tech. Sci. 2013,
56, 2630-2635. F. 2014 F -2018 FAXENRERLR=ZBRPOSEBE L FHR. £E
MRS TEReE, RENFIEEFBRENEEMETETRRFRNEG; UREESE
RHEEZRSRNIMERNL, RFFHEORRERTN. BXI{FA Nanoscale 2016, 8,
17250-17255.; Nano Energy 2017, 42, 294-299. &, 2018 £ 9 BLIBIHAR R NIRF R
EFr, EEARLEA: WEMHTEEF. SEEFSHREETHNERANZFETH; BREZ. &
RAEALRIEZNDZTH; UREEM T SIEENEEEENDZETA.

Lifen Wang got her Ph.D. in physics with honor from Institute of Physics Chinese Academy
of Sciences, China in 2014. From 2014 to 2018 she joined Nanoscience & Technology
division in Argonne National Laboratory, United States as postdoctoral appointee mainly
working on in situ aberration—corrected transmission electron microscopy in lithium ion
battery electrode materials structural phase transition, nucleation mechanism of ions from
solution, and oxygen diffusion dynamics in catalytic materials. Since Sep. 2018, she joined
the State Key Laboratory for Surface Physics as an Associate Professor. Her research
interests mainly focus on in situ/oprando aberration—corrected (S)TEM study of phase
transition dynamics including: solid—liquid phase transition dynamics in the initial nucleation
and crystallization stages, the solid-liquid interface structural rearrangement dynamics;
nucleation of ions from solutions; structural transition mechanism of energy-related
materials; ions like lithium and oxygen modulation and diffusion dynamics in functional

oxides and devices.
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Cui Zhang

K2, 2011 F 12 BRI FIIMKZ AR DR, KSUWFAELENM; BAREINMNKZRLER 5
BRAIEHRATMAZNEELEMR. 2015 F 7 ARNICRNAMESHEHFMRFHRIE; 2018
F 1 BIIAYEFr, FEARRK. ARIFEEETESERFH TYRERAMERNBNSRET
B, BEREMNBETREZRNANNFECHTEENGENER, STRRRETES,
RRERESRFMTHHENE . BELURCERE.

Cui Zhang received her PhD degree in Chemistry from the University of California at Davis
in December 2011. After graduation, she worked as a postdoctoral scholar at the University
of California, Davis and then moved to Princeton University to continue her post doctorate

research. She started working in the Institute of Applied Physics and Computational
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Mathematics in July 2015 and joined the Institute of Physics as an associate professor in

November 2018. Her research activity is mainly focusing on multi—scale computational
simulations of fundamental properties and applications of materials under complex
conditions. Her research interests lie in developing and applying advanced theoretical and
computational methodologies based on density functional theory and dynamics theory,
integrating with experimental research, to investigate the structure, phase transition and
photoelectric properties of materials under complex conditions for the environmental and

energy—related applications.
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RETH

WEBIR

{#E1f5 Post Doctors

iR ]
1 K = HEX 2015-2018
2 =¥ [ER 2015-2018
3 F B2 Fxxw 2016—
4 BN HEX 2017—-
5 2EH AR 2017-

o RERE _

6 /= RARY R 2016-2019
7 tHE 7T SRR 2013-2018
8 &= ¥ SR 2018-
9 BE 8 = i 2015-2017

R3E). #ltE
PR fERRIERI R

R 2015.06 -
RRAM mechanism by FitImse R "FRIAF
in=situ TEM
PR BRI SR
i3t Preparation and 2016.06 QI
properties of =R RS SRR BT
ferroelectric films
AEHET SRR
#l2% Preparation of 2016.06
graphene-like 2D EHINKE
structures
REMRIEE ST
Structure and properties 2017.06
of low—dimensional FERZRASE
materials
TR B EAEROE
The Spatial Self- 2017.06
Phase Modulation in [EEpawNca
2—-demensional materials
BABAROERGEY 504547
Ultrafast Spectroscopy Tty
of Strongly Correlated i ﬂ;?;}[?)%%—?—ﬁﬁ
Materials v
ShaEERERS 2011.10
YpIEERZT Preparation EEEEREN hRlRER
and characterization of ~ KZ—RRRH  (dt=) BIRAF
complex oxide thin fims ~ IZWF - BEAZ
SRS RERSY
HE S
Epitaxial growth and 2018.01
tuning the physical FLIKRE
properties of complex
oxide heterostructures
BFmhE 2015.07 AL R A
Electron—ion dynamics BEAE IAHAFT RS
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2 R
3 L
4 OB
5 FNIIIR
6 XUk
7 KBIR
8 PSS

IR ]

2013-2017

2012-2018

2012-2018

2013-2018

2013-2018

2013-2018

2013-2018

2012-2017

EM R S X ZRAIEEER

Interactions between carbon—

based materials and terahertz
radiation

AKX EBEE FESEBEAFITER
BALEST R BT
In—situ TEM Study of
Lithium-related Solid State
Electrochemical Processes at
Nanoscale

TEESEZMCIEEEIRAL
FERRAIESEB EHZR /In—Situ
TEM Investigation of Alkali
Metal Intercalation of Transition
Metal Dischalcogenides

REBEAT I VBN E
SRR
Film Growth and Property
Investigation of Antiperovskite—
Type Compounds

B S #HIRERE BMERAR Y
SHEREBRAREZOAR
Time-resolved scanning
tunneling microscopy and

ultrafast dynamics on
semiconductor surfaces

MAEENERAAEERE M
EEEEFREME Tuning
The Magnetic Properties of
transition Metal Atoms by
Organic Ligand Field

FeSe/SrTiO; K& AEkaETT
BRI
The Study of Low Energy
Excitations at the System of
FeSe/SrTiO,

TRIEM REERRRI A K R E
TR
Film Growth and Structure/
Properties Tuning of Chalcogen
Materials

B *

B =+

#E t

B *

Bt
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HEZ Nebraska—
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A yeRedin|l]

e H FTERZAL
Te BBRAEOERES CHIINE
Y 3E

=]

S
~J
ERKEBFELEER
2015-2017 Epitaxial growth and electronic

I

structure modulation of
10

JE4L
B+ IR mEDRIX
tellurium films on graphene
HREEY D FRIMEER R ITEREE
EHEAR
I 2012-2017 Molecular beam epitaxy
growth and scanning tunneling

B £
microscope study of borophene
11 i)

EtAM R
HFIV. VIETTETHEMERY
S ASE T
_ The Synthesis and
A=A Characterization of Two—
dimensional Materials Based

H *
on Group IV and V Elements
12

2012-2018

Ay

==

(R RIG IR R S 6B TAR
Tip—enhanced Raman
spectroscopy of low
dimensional materials
B

FNIRE Sz
13

& L ReiE
FMESEREMEIRY MBE £k 5
STM #5R
MBE growth and STM study of
new type thin films
14 ESi

HRE IR
2012-2018

B *

e
HIRSBE IR MESINEIEA K
REEEHERRR
The Growth and Transport
Properties of Topological

XEKRS
2012-2018

ik

15}
Insulator
Thin Films in Proximity to a
Ferromagnetic Insulator
15 =8

TR SRS REIRT
2012-2017 First—Rrincip!es Desjgn of Two

Dimensional Silicon—
16

& +
based Quantum Materials
E -

LIesIFizieE

HigeR
o019-2017 EEBITESHAR AATHT

H) LS

B

BARERRAE
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Ee\l 4 Alumni

A IR ] 183 RR PR I

FEEAH SR ERpE e F I RAYSE —
[RIEAR
s _ First—principles studies on = U
i Bm=x 201272017 interface electronic properties Bt & B RS ERR
induced by vacancies in
perovskite materials

18 & B 2013-2017 RFRERERTE RS i x &= B BETHERB

EEARE B R Graduate Students

Fe % % Sl AR

1 5 % TR 2013 %09 B ;7}|
2 R HEE 201309 B X
3 1y =1 B )7 2014 &£ 09 B t%
4 2= )7 2016 £ 09 B

5 x = HEX 2014 &£ 09 B

6 W% % ZETS 2014 % 09 B

7 e HEx 2015 % 09 B

8 FEM HEZ 2015509 B

9 SRR HE= 2015 % 09 B

10 N HEE RHR 2016 % 09 B

11 SREEAE FXXW 2018 09 B

12 ZpEfE B )7 2018 £ 09 B

13 PR ZETS 2018 % 09 B

14 B & HEX 2018 £ 09 B

15 2= o4 HEZ 2018 &£ 09 B

16 =z = )7 2018 09 B

17 % B HEE FEA(IbaRAS) 2018 % 07 B
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Fs % B S ANFHE
18 H=B ITRF BAELX 2018 £ 09 B
19 oS U 201509 B
20 = OB BN 2016 £ 09 B
21 PREE 1 SEMS 20184 09 A
22 i lipases 2013 09 B
23 52T Ril<se 2014 €09 B
24 m R liases 2014 09 B
25 —R B4 2014509 B
26 =R Pt 201509 B
27 EJ\ AR 201409 B
28 E X4 2014 09 B
29 Z B liases 2016 £ 09 A
30 X E (s 2015 09 B
31 PREREE liases 2017 09 B
32 AL - IRER KRS 2017 £ 09 B
33 SIRE liases 2018 09 B
34 KAt lipases 2018 £ 09 B
35 ] IR KFE 2014 %09 B
36 XUnnEs FREIR 2014 £ 09 B
37 e HER B 5 2014 €09 B
38 BRI FREIR 201509 B
39 FIfE FREIR 2015 09 B
40 =ZFa FN 4 FBEIR 2016 £ 09 B
41 R FREEIR 2016 £ 09 A
42 EYCHE LIS L 2016 £ 09 B
43 Tz FREIR 2017 09 B
44 FE2E Fipte 2017 £ 09 B
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Fs %" 7 =1 ANFHHH
45 = 1 bt 2017 % 09 B
46 = 5B SPEFR 2018 09 B
47 R sheE 2018 % 09 B
48 HE= KREE 2018 09 B
49 ¥ RoHE 2012 09 B
50 FLetE ey 2014 &£ 09 B
51 FrE RootE 2014 & 09 B
52 B Sxm 2015 % 09 B
58 = ey 20154 09 B
54 FRE RHE 2016 £ 09 B
515 K RooiE 2016 509 B %}Ai
56 = % A 2016 ££.09 B X
57 KA % K 2016 % 09 B ;
58 ERE RITHE 2017 £ 09 B
59 F =F FR 2017 &£ 09 B
60 BT % K 2017 % 09 B
61 XUEnN RiE 2017 &£ 09 B
62 X F5= RTHE 2018 &£ 09 B
63 gk = M 2013 09 B
64 O] WEE T M 2013 % 09 B
65 Ferallic = M 2014 509 B
66 43 MEE E B 2014 £09 B
67 ®EeE = M 2014 509 B
68 KEBE = M 2015509 B
69 HHSR 3T = M 2015 09 B
70 KENR = M 2016 09 B
71 R z ® 2016 % 09 B
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Fs " 2 S ANFHE
72 ER$EM &= M 2016 £ 09 B
73 FHE IxE & KM 2016 £ 09 A
74 & = &= M 2016 £ 09 B
75 PUESTES| &= M 2016 £ 09 A
76 BRER X #% & B 2017 £ 09 B
77 B & X #x &= B 2017 £ 09 B
78 EEH &= M 2017 09 B
79 £ B fhaRiE 2017 £ 09 B
80 REE = M 2017 09 B
81 K—E & M Fms (GBNKE) 2018 % 03 A
82 PRASR &= M 20184 09 A
83 MR = M 2018 09 A
84 R NRiF 20184 09 B
85 wEk= IRE &= M 2018 09 A
86 B ni3 U 2018 09 B
87 [ETipES XU g% 20184 09 A
88 SIERT XU R 2018 09 B
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RS FEERIISRITES

1 SR B RS

2 Bkt FRINRER S PED

3 BEETHD FRIMERSE
4 BHETFEME

5 BFHEME

6 BRESSEIEME

7 Bhen #HIMBRIE B 5

8 R =R F AT BN

9 SRS RRAMRE BHER
10 EEAERE BRI - SRR 4% (LT STM-TERS)
1 FERFEMARS (PL)

12 KIFEICERS

13 BE8 / SIE _HMRITHIS O PR FREEIRKIEN
14 ZREREDITRSR

15 M EF =&Y

16 X BIE R FREE(Y

17 FSRTE DTN

18 BN EEIE(Y BDS

19 LCRIMER

20 & He (KR EiR=%

21 ABRBEERME -V WIXRS

22 BSHAERRSR

23 FHFERRIEERS

24 DFRINERSE

25 BRI RS
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LI EHhig e

1 BEIUPH CVD £KRSR
2 HIERH RS
3 FEFRISRUFSERRERS PECVD
4 FHSEIM AR OPA
5 SR
6 KEMEDHTY
7 BEET - MRRHZAKEBERME - D FRINEERKSRR
8 BEESREARBERME - D FRINERS RS
9 BEET=RAMBERME - 9 FRINE - HEREKSHRS
10 REBHR
11 iR (4K) STM- SEpiAFiER AFM(nc-AFM) &t
12 S TRC2020 RIS EBIR
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2017-2018 FHIBIRENA

1. WIRER ERREHIBER

BS. JEM-ARM30OF. Tha: MHRERT&. TEDFSEME, Mok
STEM 43 ##2 63 pm@300 kV, TEM 73 ##= < 80 pm@300 kV, EELS
BEE IR 0.35 eV, EDS BEEAPIEE 133 eV,

e
-

Model: JEM-ARM300F. Function: structure and composition
characterization at atomic level. Performance: STEM resolution is
63 pm@300 kV, TEM resolution is < 80 pm@300 kV. EELS energy

resolution is 0.35 eV, EDS energy resolution is 133 eV.

2. FIS¥E RS (Raman microscopes)

#ES. LabRAM HR Evolution. T08¢: EERFRSKIESET. e
BERIAT R 21X 3 MRMZS, LASLHER RSB E ( A 200nm 2 2100nm )#&:l;
Eeee BRI RIE TIXEEtae M B A IR EE R 5 &,

Model: LabRAM HR Evolution. Function: mainly used for Raman
spectroscopy characterizations. Performance: mounting up to three
detectors enables the measurement wavelength range to be extended
from 200nm to 2100nm; the fully automated intelligent design ensures

ultimate performance coupled with ease of use.
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3. BEoYHIAMBFERIER

S P A MBE FE M $E (Hgh-Resolution Scanning Electron
Microscopy, &R HRSEM ) FIFBFRIFEMEIFRE, BEIKESHEF
5 (MTRBF, BERFBFSE) BEEHAEE FERREMEIIEES.
IR RS FNMX A D D ITRES D, BEEAMRIAER . SEFRIE.
BUHHISELENRRFERZ — HRSEM 3 RESRIEF RIS 52, B3E(1)
TR 5K TN, B, BESSMERTEIHAR, (2) 9KE
MHIEIYHRAR, (3)XAREESEFERRNFRYUNRFSEEHRR,
(4) B FRIKBHNOHARE .
EoPFREBRFEMBMENESAHIZ AT SU-8220, ZESHET
S-4800 MRS R, TIREBFHHEER 15KV BT 0.8 nm ( TIEEEE 4 mm) ,
1KV BS 1.1 nm(ERIER ), FELFANBFCAEEEENETE. Eax%
E. BREE, AERGREET. [RINERE MEEEGRENSHFHER, X
BRI LU D FBEEHERIRG, LR INERSEERISNEBIR,
AL RINREBE M REREHENERIES

4. NEIFRRTE SRR

EREEE 6 AUtETA, 1 B2NERIBETR, Infinband EERMWLE,
1 80TB 4. SEBHEMRARFI—H Intel skylake 3244, H&ESH 8 512
REQENF 56Ch/s BERIL, SEEFRIEEERITERM NoSQL BiREX
F5. IZERRERTLANIHE B IS0 T I BRI R IR T R I R AR A

The computational cluster is composed with 6 computational servers, 1
all-flash database server, high—speed low—-latency Infiniband network
and 80TB of storage. The hardware takes advantage of the newest
Intel Skylake CPU and chipset, and can provide 8Tflops of computing
power and 56Gb/s internal data transportation. Hence, it can handle
the normal size parallel scientific computation and can sever as a nice

testing environment for the materials database development.
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BRI
" & iR &R 2B
L 2018 PERIFFEFEAM ZRIZEEE
KREE YIIRFT 2018 5 “BHGRAR”
TS ESRRIER

& HERISBE AR 2016-2017 SEMFSE
SHFHRE B
SEERE RS R S CET BRT R S E U BT M B TEX K
el (GoE
& HERSRIIEBHRA 2017 EERKEESEHL
BB RS HRE I kN A
& HERS RIS 2017 EEFRKESSEHL
REZ BOE NP £ = K S EME M E F B S H AWK SR s
2 = ERE EWE N Ok KBE UWE BEB % W A TEX AME HERS
¥ W XPE HEE KRET &S
* 2017 EFFEERE S BO¥ (1) BHE (M)
& HERISEAS 2017-2018 SERFSE
PR B
SiEE kB MR ST BN KE BDH B D UWE BYs AWE U 5 R
ALl KPR
& HERS BRI 2018 EEFRRKESSHEL
NTWE ARE X 8 K EEME
& HERIS BRI 2018 EEFTKES S RTY
B OE RN ZHIE T BB BB WES 9N TEk XBT ZAE RCF
BEORE %

¢ 2018 FHREEREZS K (ELX)
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KREXEHZ /Publications List

Fs

10

143%

Muhua Sun, Jiake Wei, Zhi Xu, Qianming Huang, Yu Zhao, Wenlong Wang, Xuedong Bai,
Electrochemical solid—state amorphization in the immiscible Cu—Li system, SCIENCE
BULLETIN 63, 1208 (2018).

Qianming Huang, Lifen Wang, Zhi Xu, Wenlong Wang, Xuedong Bai, In—situ TEM
investigation of MoS, upon alkali intercalation, SCIENCE CHINA-CHEMISTRY 61, 222
(2018).

Shuangshuang Tan, Yalong Jiang, Qiulong Wei, Qianming Huang, Yuhang Dai,
Fangyu Xiong, Qidong Li, Qinyou An, Xu Xu, Zizhong Zhu, Xuedong Bai, Ligiang Mai,
Multidimensional synergistic nanoarchitecture exhibiting highly stable and ultrafast sodium—
ion storage, ADVANCED MATERIALS 30, 1707122 (2018).

Fengrui Yao, Can Liu, Cheng Chen, Shuchen Zhang, Qiuchen Zhao, Fajun Xiao, Muhong
Wu, Jiaming Li, Peng Gao, Jianlin Zhao, Xuedong Bai, Shigeo Maruyama, Dapeng Yu,
Enge Wang, Zhipei Sun, Jing Zhang, Feng Wang, Kaihui Liu, Measurement of complex
optical susceptibility for individual carbon nanotubes by elliptically polarized light excitation,
NATURE COMMUNICATIONS 9, 3387 (2018).

Chaojie Ma, Jianglei Di, Yi Zhang, Peng Li, Fajun Xiao, Kaihui Liu, Xuedong Bai, Jianlin
Zhao, Reconstruction of structured laser beam through a multimode fiber based on digital
optical phase conjugation, OPTICAL LETTERS 43, 3333 (2018).

Chaojie Ma, Jianglong Di, Ying Li, Fajun Xiao, Jiwei Zhang, Kaihui Liu, Xuedong Bai, Jianlin
Zhao, Rotational scanning and multiple—spot focusing through a multimode fiber based on
digital phase conjugation, APPLIED PHYSICS EXPRESS 11, 062501 (2018).

T. Xu, Z.X. Cao, A.L. Ji, Metal-Semiconductor Transition at Comparable Resistivity Level
and Positive Magnetoresistance in MnsMn,_,Pd,N Thin Films, JOURNAL OF PHYSICS
D-APPLIED PHYSICS 51, 055303 (2018).

Guo Wei, Zhao Lishan, Gao Xin, Cao Zexian, Wang Qiang, Accurate quantification of
hydration number for polyethylene glycerol molecules, CHINESE PHYSICS B 5, 055101
(2018).

Lingyun Zhang, Assembly mechanism for aggregation of amyloid fibrils, INTERNATIONAL
JOURNAL OF MOLECULAR SCIENCES 19, 2141 (2018).

Lihuan Sun, Anning Dong, Jianmei Li, Dong Hao, Xianggian Tang, Shichao Yan, Yang Guo,
Xinyan Shan, Xinghua Lu, Optical Stark effect of a Single defect on the TiO,(110) surface,
PHYSICAL REVIEW B, 98.081402 (2018).
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12

13

14

15

16

17

18

19

20

183

Anning Dong, Lei Yan, Lihuan Sun, Shichao Yan, Xinyan Shan, Yang Guo, Sheng Meng
and Xinghua Lu, Identifying few—molecule water clusters with high precision on Au(111)
surface, ACS NANO, 12,6452 (2018).

F. Sun, M. Yang, M. W. Yang, Q. Wu, H. Zhao, X. Ye, Y. G. Shi, Jimin Zhao, Coherent
Acoustic Phonon and its Chirping in Dirac Semimetal Cd;As,, CHINESE PHYSICS
LETTERS 35, 116301 (2018).

J. H. Lin, H. Zhang, B. F. Zhang, Jimin Zhao, Y. Miyamoto, X. L. Cheng, Ultrafast Laser
Pulses Induced Insulator Metal Transition and Multiple Plasmons in Barium Titanate
Quantum Dots, JOURNAL OF PHYSICAL CHEMISTRY C 122, 19992 (2018).

Shuang Wu, Bing Liu, Cheng Shen, Si Li, Xiaochun Huang, Xiaobo Lu, Peng Chen, Guole
Wang, Duoming Wang, Mengzhou Liao, Jing Zhang, Tingting Zhang, Shuopei Wang,
Wei Yang, Yang R, Shi DX, Watanabe K,Taniguchi T, Yugui Yao, Wang WH, Zhang GY,
Magnetotransport Properties of Graphene Nanoribbons with Zigzag Edges, PHYSICAL
REVIEW LETTERS 120, 216601 (2018).

Shuya Xing, Bing Liu, Wen—quan Wang, Jiandong Guo, and Weihua Wang, On—surface
synthesis of graphene nanoribbons catalyzed by Ni atoms, CHEMISTRY-AN ASIAN
JOURNAL 13, 2023-2026 (2018).

Yan Liang, Yade Wang, Lixia Liu, Qinlin Guo, Weihua Wang, Hao Yang and Jiandong
Guo, Chemical intermixing at oxide heterointerfaces with polar discontinuity, APPLIED
PHYSICS LETTERS 112, 231601 (2018).

Xiaochun Huang, Bing Liu, Jiagi Guan, Guangyao Miao, Zijian Lin, Qichang An, Xuetao Zhu,
Weihua Wang, and Jiandong Guo, Realization of in—plane p—n junctions with continuous
lattice of a homogeneous material, ADVANCED MATERIALS 30, 1802065 (2018).

Lixia Liu, Zijian Lin, Yade Wang, Weihua Wang, Fang Yang, Xuetao Zhu, Jiandong Guo,
Lanthanum-induced quasi—one-dimensional reconstructions on Si(111), SURFACE
SCIENCE 674, 40 (2018).

Fang Yang, Yan Liang, Lixia Liu, Qing Zhu, Weihua Wang, Xuetao Zhu, Jiandong Guo,
Controlled growth of complex oxide polar films with atomic precision in molecular beam
epitaxy, FRONTIERS OF PHYSICS 13 (5), 136802 (2018).

Xuetao Zhu and Jiandong Guo, Development of novel high—resolution electron energy loss
spectroscopy and related studies on surface excitations, ACTA PHYSICA SINICA 67,
127901 (2018).

2017-20184 1R

Annual Report 2017-2018




68

22

23

24

25

26

27

28

29

30

Bl

32

143%

Minhui Hu, Qinghua Zhang, Lin Gu, Qinlin Guo, Yanwei Cao, M. Kareev, J. Chakhalian, and
Jiandong Guo, Reconstruction—Stabilized Epitaxy of LaCoO,/SrTiO5(111) Heterostructures
by Pulsed Laser Deposition, APPLIED PHYSICS LETTERS 112, 031603 (2018).

Shuyuan Zhang, Jiagi Guan, Yan Wang, Tom Berlijn, Steve Johnston, Xun Jia, Bing Liu,
Qing Zhu, Qichang An, Siwei Xue, Yanwei Cao, Fang Yang, Weihua Wang, Jiandi Zhang, E.
W. Plummer, Xuetao Zhu, and Jiandong Guo, Lattice Dynamics of Ultrathin FeSe Films on
SrTiO;, PHYSICAL REVIEW B 97, 035408 (2018).

Jiagi Guan, Xiaochun Huang, Xiaofeng Xu, Shuyuan Zhang, Xun Jia, Xuetao Zhu, Weihua
Wang and Jiandong Guo, Superstructures at Te/Au(111) interface evolving upon increasing
Te coverage, SURFACE SCIENCE 669, 198 (2018).

Lixia Liu, Shuai Wang, Shuming Liu, Qinlin Guo and Jiandong Guo, Interaction of Water with
Faceted NiO(111) Surface Tuned by Films Thickness, SURFACE SCIENCE 667, 8-12
(2018).

Jian Gou, Bingyu Xia, Hang Li, Xuguang Wang, Longjuan Kong, Peng Cheng, Hui Li,
Weifeng Zhang, Tian Qian, Hong Ding, Yong Xu, Wenhui Duan, Kehui Wu, and Lan
Chen, A binary two—dimensional honeycomb lattice with strong spin—orbit coupling and
electron—hole asymmetry, PHYSICAL REVIEW LETTERS 121, 126801 (2018).

Chao Zhang, Zhi Li, Jincheng Zhuang, Li Wang, Haifeng Feng, Xun Xu, Zhenpeng Hu, Shi
Xue Dou, Xiaolin Wang, Yi Du, Kehui Wu, Lan Chen, Qian Gao, Realization of Flat Band
with Possible Nontrivial Topology in Electronic Kagome Lattice, SCIENCE ADVANCES 4,
4511 (2018).

Webin Li, Longjuan Kong, Baojie Feng, Huixia Fu, Hui Li, Xiao—Cheng Zeng Kehui Wu
and Lan Chen, Abnormal phase transition between two—dimensional high— density liquid
cyrstal and low— density crystal phases of carbon monoxide on Cu(111), NATURE
COMMUNICATIONS 9, 198(2018).

Shaoxiang Sheng, Runze Ma, Jiangbin Wu, Wenbin Li, Longjuan Kong, Xin Cong, Duanyun
Cao, Wengi Hu, Jian Gou, Junwei Luo, Peng Cheng, Pingheng Tan, Ying Jiang, Lan Chen
and Kehui Wu, The pengatonal nature oef self—~assembled silicon chains and magic clusters
on Ag(110), NANO LETTERS 18, 2937(2018).

B. Feng, S. Ito, M. Arita, L, Chen, K. Wu, F. Kumori, K. Miyamoto, T. Okuda and |. Matsuda,
Discovery of two—dimensional anistropic Dirac cones, ADVANCED MATERIALS 30,
1704025 (2018).

Shaoxiang Sheng, Wenbin Li, Jian Gou, Peng Cheng, Lan Chen, and Kehui Wu, Low-
temperature, ultrahigh—vacuum tip—enhanced Raman spectroscopy combined with
molecular beam epitaxy for in situ two—dimensional materials’ studies, REVIEW OF
SCIENTIFIC INSTRUMENTS 89, 053107 (2018).

Jian Gou, Long—Juan Kong, Wen—-Bin Li, Shao—Xiang Sheng, Hui Li, Sheng Meng, Peng
Cheng, Ke—Hui Wu and Lan Chen, Scanning tunneling microscopy investigations of
unoccupied surface states in two—dimensional semiconducting \beta—\root(3)x\root(3) —Bi/
Si(111) surface, PHYSICAL CHEMISTRY CHEMICAL PHYSICS 20, 20188 (2018) .

Shanna Zhu, Gang Shi, Peng Zhao, Dechao Meng, Genhao Liang, Xiaofang Zhai, Yalin
Lu, Yongqing Li, Lan Chen and Kehui Wu, Growth and transport properties of topological
insulator Bi,Sej; thin film on a ferromagnetic insulating substrate, CHINESE PHYSICS B
27,076801 (2018).

A PRI 5 R ey
State Key Laboratory for Surface Physics



38

34

35

36

37

38

39

40

41

42

43

44

45

183

Shanna Zhu, Dechao Meng, Genhao Liang, Gang Shi, Peng Zhao, Peng Cheng, Yongging
Li, Xiaofang Zhai, Yalin Lu, Lan Chen and Kehui Wu, Proximity—induced magnetism and an
anomalous Hall effect in Bi,Ses/LaCoOs: a topological insulator/ferromagnetic insulator thin
film heterostructure, NANOSCALE 10, 10041 (2018).

Li Wenbin,Kong Longjuan, Chen Caiyun, Gou Jian, Sheng Shaoxiang, Zhang Weifeng,
Li Hui, Chen Lan, Cheng Peng and Wu Kehui, Experimental realization of honeycomb
borophene, SCIENCE BULLETIN 63(5), 282 (2018).

Longjuan Kong, Kehui Wu and Lan Chen, Recent Progress on borophene: Growth and
structures, FRONTIERS OF PHYSICS 13, 138105 (2018).

X. Zhang, J.Y. Xu, Y.B. Tu, K. Sun, M.L. Tao, Z.H. Xiong, K.H. Wu, J.Z. Wang, Q. K. Xue, S.
Meng, Hexagonal Monolayer Ice without Shared Edges, PHYSICAL REVIEW LETTERS
121, 256001 (2018).

H. Liu, J.T. Sun, C. Cheng, F. Liu, and S. Meng, Photoinduced nonequilibrium topological
states in strained black phosphorus, PHYSICAL REVIEW LETTERS 120, 237403 (2018).

C. Lian, M.X. Guan, S.Q. Hu, and S. Meng, Photoexcitation in solids: First—principles
quantum simulations by real time TDDFT, ADVANCED THEORY AND SIMULATIONS 1,
1800055 (2018).

J. Zhang, J. Zhang, L. Zhou, C. Cheng, C. Lian, J. Liu, S. Tretiak, J. Lischner, F. Giustino,
and S. Meng, Universal scaling of intrinsic resistivity in two—dimensional metalic borophene,
ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 57, 4585 (2018).

J. Zhang, H. Hong, J. Zhang, H.X. Fu, P.W. You, J. Lischner, K.H. Liu, E. Kaxiras, and S.
Meng, New Pathway for Hot Electron Relaxation in Two—dimensional Heterostructures,
NANO LETTERS 18, 6057 (2018).

H. Hong, J.C. Zhang, J. Zhang, R.X. Qiao, F.R. Yao, Y. Cheng, C.C. Wu, L. Lin, K.C. Jia,
Y.C. Zhao, Q. Zhao, P. Gao, J. Xiong, K.B. Shi, D.P. Yu, Z.F. Liu, S. Meng, H.L. Peng, K.H.
Liu, Ultrafast Broadband Charge Collection from Clean Graphene/CHsNH;Pbl; Interface,
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 140, 14952 (2018).

Y. Tian, L.Y. Wei, Q.H. Zhang, H.B. Huang, Y.L. Zhang, H. Zhou, F.J. Ma, L. Gu, S. Meng,
L.Q. Chen, C.W. Nan, J.X. Zhang, Water printing of ferroelectric polarization, NATURE
COMMUNICATIONS 9, 3809 (2018).

H. Liu, J.T. Sun, M. Liu, and S. Meng, Screening Magnetic Two—Dimensional Atomic
Crystals with Nontrivial Electronic Topology, JOURNAL OF PHYSICAL CHEMISTRY
LETTERS 9, 6709 (2018).

C. Cheng, J.T. Sun, H. Liu, H.X. Fu, J. Zhang, X.R. Chen, S. Meng, Hidden spin polarization
in the 1T—phase layered transition—metal dichalcogenides MX2, SCIENCE BULLETIN 63,
85 (2018).

R. Ulbricht, S. DOng, A. Gali, S. Meng, Z.H. Loh, Vibrational relaxation dynamics of the
nitrogen—vacancy center in diamond, PHYSICAL REVIEW B 97, 220302(R) (2018).

2017-20184 1R

Annual Report 2017-2018

69




/0

47

48

49

50

51

52

53

54

55

56

57

58

143%

J. Wang, L. Jin, H. Zhou, H.X. Fu, C.Y. Song, S. Meng, J.X. Zhang, Direct imaging of
surface states hidden in the third layer of Si (111)-7 x 7 surface by pzwave tip, APPLIED
PHYSICS LETTERS 113, 031604 (2018).

Y.C. Zhao, S.M. Zeng, C. Lian, Z.H. Dai, S. Meng, J. Ni, Multigap anisotropic
superconductivity in borophenes, PHYSICAL REVIEW B 98, 134514 (2018).

Y.C. Zhao, Z.H. Dai, C. Zhang, C. Lian, S.M. Zeng, G. Li, S. Meng, J. Ni, Intrinsic electronic
transport and thermoelectric power factor in n—type doped monolayer MoS,, NEW
JOURNAL OF PHYSICS 20, 043009 (2018).

Y.C. Zhao, X. Chen, Z.H. Dai, C. Zhang, C. Lian, S.M. Zeng, S. Meng, J. Ni, Robust
quantum spin Hall state and quantum anomalous Hall state in graphenelike BC3 with
adatoms, NEW JOURNAL OF PHYSICS 20, 073047 (2018).

X.X. Yang, Z.H. Dai, Y.C. Zhao, J.Y. Liu, S. Meng, Low lattice thermal conductivity
and excellent thermoelectric behavior in Li;Sb and Li;Bi, JOURNAL OF PHYSICS-
CONDENSED MATTER 30, 425401 (2018).

X.X.Yang, Z.H. Dai, Y.C. Zhao, S. Meng, Phonon thermal transport in monolayer FeB, from
first principles, COMPUTATIONAL MATERIALS SCIENCE 147, 132 (2018).

J.Y. Liu, Z.H. Dai, X.X. Yang, Y.C. Zhao, S. Meng, Lattice thermodynamic behavior in
nuclear fuel ThO, from first principles, JOURNAL OF NUCLEAR MATERIALS 511, 11
(2018).

X.X. Yang, Z.H. Dai, Y.C. Zhao, S. Meng, Phonon thermal transport in a class of graphene
allotropes from first principles, PHYSICAL CHEMISTRY CHEMICAL PHYSICS 20,
15980 (2018).

Y.F. Huang and S. Meng, Macroscopic superhydrophobicity achieved by atomic decoration
with silicones, JOURNAL OF CHEMICAL PHYSICS 149, 014706 (2018).

Y.F. Huang, J. Lu, and S. Meng, Transparency in Graphene Mediated Evaporation, 2D
MATERIALS 5, 041001 (2018).

L. Yan, M.X. Guan, and S. Meng, Plasmon-induced nonlinear response of silver atomic
chains, NANOSCALE 10, 8600 (2018).

C. Lian, S.Q. Hu, M.X. Guan, and S. Meng, Momentum-resolved TDDFT algorithm in
atomic basis for real time tracking of electronic excitation, JOURNAL OF CHEMICAL
PHYSICS 149, 154104 (2018).

L. Yan, J.Y. Xu, F.W. Wang, and S. Meng, Plasmon-Induced Ultrafast Hydrogen Production
in Liquid Water, JOURNAL OF PHYSICAL CHEMISTRY LETTERS 9, 63 (2018).

A PRI 5 R ey
State Key Laboratory for Surface Physics



60

61

62

63

64

65

66

67

68

69

70

71

183

Qichen Xu, Zhenzhu Li, Miao Liu, and Wan-Jian Yin, Rationalizing Perovskite Data for
Machine Learning and Materials Design, JOURNAL OF PHYSICAL CHEMISTRY
LETTERS 9, 6948 (2018).

Zelang Jian, Wentao Wang, Maoyu Wang, Yan Wang, Nick Au Yeung, Miao Liu, Zhenxing
Feng , Al,O; coated LiCoO, as cathode for high—capacity and long—cycling Li—ion batteries,
CHINESE CHEMICAL LETTERS 29, 1768 (2018).

Yan Feng, Yuliang Zhang, Guixiang Du, Jingbo Zhang, Miao Liu and Xiaohui Qu,
Li,S—Embedded copper metal—-organic framework cathode with superior electrochemical
performance for Li—S batteries, NEW JOURNAL OF CHEMISTRY 42, 13775 (2018).

Ziliang Chen, Renbing Wu, Yang Liu, Yuan Ha, Yanhui Guo, Dalin Sun, Miao Liu, Fang
Fang ,Ultrafine Co Nanoparticles Encapsulated in Carbon—Nanotubes—Grafted Graphene
Sheets as Advanced Electrocatalysts for the Hydrogen Evolution Reaction, ADVANCED
MATERIALS 30, 1802011 (2018).

Ziliang Chen, Renbing Wu, Miao Liu, Yang Liu, Shuangyu Xu, Yuan Ha, Yanhui Guo,
Xuebin Yu, Dalin Sun, Fang Fang, Tunable electronic coupling of cobalt sulfide/carbon
composites for optimizing oxygen evolution reaction activity, JOURNAL OF MATERIALS
CHEMISTRY A 6, 10304 (2018).

Yusheng Ye, Feng Wu, Yuting Liu, Teng Zhao, Ji Qian, Yi Xing, Wanlong Li, Jiagi Huang, Li
Li, Qianming Huang, Xuedong Bai, Renjie Chen, Toward Practical High—Energy Batteries:
A Modular-Assembled Oval-Like Carbon Microstructure for Thick Sulfur Electrodes,
ADVANCED MATERIALS 29, 1700598 (2017).

Huang QM, Li XM, Sun MH, Zhang L, Song CZ, Zhu L, Chen P, Xu Z, Wang WL, and
Bai XD, The Mechanistic Insights into the 2H-1T Phase Transition of MoS, upon Alkali
Metal Intercalation: From A Study of Dynamic Sodiation Processes of MoS, Nanosheets,
ADVANCED MATERIALS INTERFACE 4, 1700171 (2017).

Zhang L, Zhu L, Li XM, Xu Z, Wang WL, and Bai XD, Resistive switching mechanism in the
one diode—one resistor memory based on p+-Si/n—ZnO heterostructure revealed by in—situ
TEM, SCIENTIFIC REPORTS 7, 451143 (2017).

Yang F, Wang X, Si J, Zhao XL, Qi K, Jin CH, Zhang ZY, Li MH, Zhang DQ, Yang J,
Zhang ZY, Xu Z, Peng LM, Bai XD, and Li Y, Water—assisted preparation of high—purity
semiconducting (14, 4) carbon nanotubes, ACS NANO 11, 186 (2017).

Song ZG, Li ZW, Wang H, Bai XD, Wang WL, Du HL, Liu SQ, Wang CS, Han JZ, Yang
YC, Liu Z, Lv J, Fang ZY, and Yang JB, Valley pseudospin with a widely tunable bandgap in
doped honeycomb BN monolayer, NANO LETTERS 17, 2019 (2017).

Wu F, Ye YS, Chen RJ, Zhao T, Qian J, Zhang XX, Li L, Huang QM, Bai XD, and Cui Y,
Gluing carbon black and sulfur at nanoscale: a polydopamine—based "nano—binder" for
doulbe—shelled sulfur cathodes, ADVANCED ENERGY MATERIALS 7, 1601591 (2017).

Zhu WW, Zhang Y, Xu NS, Tan YM, Zhang YZ, Shen Y, Xu Z, Bai XD, Chen J, She JC, and
Deng SZ, Epitaxial growth of multiwall carbon nanotube from stainless steel substrate and effect
on electrical conduction and field emission, NANOTECHNOLOGY 28, 305704 (2017).

Hao TT, Shen TH, Li WX, Song CZ, Xu Z, Jin AZ, Jin L, Li JJ, Bai XD, and Gu CZ, Platinum
composite nanowires for ultrasensitive mass detection, APPLIED PHYSICS LETTERS
110, 143102 (2017).

2017-20184 1R

Annual Report 2017-2018

/1




/2

73

74

75

76

77

78

79

80

81

82

83

84

183

S. C. Zhang, L. X. Kang, X. Wang, L. M. Tong, L. W. Yang, Z. Q. Wang, K. Qi, S. B. Deng, Q.
W. Li, X. D. Bai, F. Ding, and J. Zhang, Arrays of horizontal carbon nanotubes of controlled
chirality grown using designed catalysts, NATURE 543, 234 (2017).

L. F. Wang, J. Yan, Z. Xu, W. L. Wang, J. G. Wen, and X. D. Bai, Rate mechnism of
vanadium oxide coated tin dioxide nanowire electrode for lithium ion battery, NANO
ENERGY 42, 294 (2017).

Yu Tongxu, Zhao Lishan, Wang Qiang, Cao Zexian, Glass transition behavior of ternary
disaccharide—ethylene glycol-water solutions, CHINESE PHYSICS LETTERS 677, 172
(2017).

Lingyun Zhang and Jeremy D. Schmit, Theory of amyloid fibril nucleation from folded
proteins, ISRAEL JOURNAL OF CHEMISTRY 57, 738 (2017).

R, ANE, RER, B4R, SEESENERGES, (RFER), $62%, 14, 1-15
(2017).

Lili Hu, Xinyan Shan, Yanling Wu, Jimin Zhao, and Xinghua Lu, Laser Thinning and
Patterning of MoS, with Layer—by-Layer Precision, SCIENTIFIC REPORTS 7, 15538
(2017).

Yujin Wang, Hailong Chen, Mengtao Sun, Zehan Yao, Baogang Quan, Zhe Liu, Yuxiang
Weng, Jimin Zhao, Changzhi Gu, Junjie Li, Ultrafast carrier transfer evidencing graphene
electromagnetically enhanced ultrasensitive SERS in graphene/Ag—nanoparticles hybrid,
CARBON 122, 98 (2017).

Fei Sun, Q. Wu, Y. L. Wu, H. Zhao, C. J. Yi, Y. C. Yian, H. W. Liu, Y. G. Shi, H. Ding, X. Dai, P.
Richard, and Jimin Zhao, Coherent helix vacancy phonon and its ultrafast dynamics waning
in topological Dirac semimetal Cd;As,, PHYSICAL REVIEW B 95, 235108 (2017).

Xun Jia, Shuyuan Zhang, Raman Sankar, Fang—Cheng Chou, Weihua Wang, K. Kempa, E. W.
Plummer, Jiandi Zhang, Xuetao Zhu, Jiandong Guo, Anomalous Acoustic Plasmon Mode from
Topologically Protected States, PHYSICAL REVIEW LETTERS 119, 136805 (2017).

Bing Liu, Huixia Fu, Jiagi Guan, Bin Shao, Sheng Meng, Jiandong Guo, and Weihua Wang,
An Iron—Porphyrin Complex with Large Easy—Axis Magnetic Anisotropy on Metal Substrate,
ACS NANO 11(11), 11402-11408 (2017).

Lin Li, Zhaoliang Liao, Zhenyu Diao, Rongying Jin, E. W. Plummer, Jiandong Guo, and
Jiandi Zhang, Reentrance of low—temperature nonmetallic phase of La,;SrysMnO; (110)
thin films, PHYSICAL REVIEW MATERIALS 1, 034405 (2017).

Fengmiao Li, Fang Yang, Yan Liang, Shan—ming Li, Zhenzhong Yang, Q. H. Zhang,
Wentao Li, Xuetao Zhu, Lin Gu, Jiandi Zhang, E. W. Plummer, and Jiandong Guo,
—Doping of Oxygen Vacancies Dictated by Thermodynamics in Epitaxial SrTiO; Films, AlP
ADVANCES 7, 065001 (2017).

Xiaochun Huang, Jiagi Guan, Bing Liu, Shuya Xing, Weihua Wang, and Jiandong Guo,
Epitaxial Growth and Band Structure of Te Film on Graphene, NANO LETTERS 17(8),
4619 (2017).

A PRI 5 R ey
State Key Laboratory for Surface Physics



85

86

87

88

89

90

91

92

93

94

95

Xuetao Zhu, Jiandong Guo, Jiandi Zhang, and E. W. Plummer, Misconceptions associated
with the Origin of Charge Density Waves, ADVANCES IN PHYSICS: X 2 (3), 622 (2017).

Jiagi Guan, Jian Liu, Bing Liu, Xiaochun Huang, Qing Zhu, Xuetao Zhu, Jiatao Sun, Sheng
Meng, Weihua Wang, and Jiandong Guo, Superconducting transition of FeSe/SrTiO,
induced by adsorption of semiconducting organic molecules, PHYSICAL REVIEW B 95,
205405 (2017).

Qingyu Lei, Maryam Golalikhani, Bruce A. Davidson, Guozhen Liu, Darrell G. Schlom, Qiao
Qiao, Yimei Zhu, Ravini U. Chandrasena, Weibing Yang, Alexander X. Gray, Elke Arenholz,
Andrew K. Farrar, Dmitri A. Tenne, Minhui Hu, Jiandong Guo, Rakesh K. Singh and
Xiaoxing Xi, Constructing oxide interfaces and heterostructures by atomic layer—by-layer
laser molecular beam epitaxy, NPJ QUANTUM MATERIALS 2, 10 (2017).

Baojie Feng, Botao Fu, Shusuke Kasamatsu, Suguru Ito, Peng Cheng, Cheng—Cheng
Liu, Ya Feng, Shilong Wu, Sanjoy K. Mahatha, Polina Sheverdyaeva, Paolo Moras,
Masashi Arita, Osamu Sugino, Tai—Chang Chiang, Kenya Shimada, Koji Miyamoto,
Taichi Okuda, Kehui Wu, Lan Chen, Yugui Yao & Iwao Matsuda, Experimental
realization of two—dimensional Dirac nodal line fermions in monolayer Cu,Si, NATURE
COMMUNICATIONS 8, 1007 ( 2017).

Shaoxiang Sheng, Jiangbin Wu, Xin Cong, Wenbin Li, Jian Gou, Qing Zhong, Peng Cheng,
Pingheng Tan, Lan Chen and Kehui Wu, Vibrational properties of a monolayer silicene sheet
studied by tip—enhanced Raman spectroscopy, PHYSICAL REVIEW LETTERS 119,
196803 (2017) .

Baojie Feng, Osamu Sugino, Ro—Ya Liu, Jin Zhang, Ryu Yukawa, Mitsuaki Kawamura,
Takushi limori, Howon Kim, Yukio Hasegawa, Hui Li, Lan Chen, Kehui Wu, Hiroshi,
Kumigashira, Fumio Komori, Tai—Chang Chiang, Sheng Meng, and lwao Matsuda, Dirac
fermions in borophene, PHYSICAL REVIEW LETTERS 118, 096401 (2017).

Jian Gou, Longjuan Kong, Hui Li, Qing Zhong, Wenbin Li, Peng Cheng, Lan Chen and Kehui
Wu, Strain—induced Band engineering in Monolayer Stanene on Sb(111), PHYSICAL
REVIEW MATERIALS 1, 054004 (2017).

Qing Zhong, Longjuan Kong, Jian Gou, Wenbin Li, Shaoxiang Sheng, Shuo Yang, Peng
Cheng, Hui Li, Kehui Wu and Lan Chen , Synthesis of borophene nanoribbons on Ag(110)
surface, PHYSICAL REVIEW MATERIALS 1, 021001(R) (2017).

Qing Zhong, Jin Zhang, Peng Cheng, Baojie Feng, Wenbin Li, Shaoxiang Sheng, Hui Li,
Sheng Meng, Lan Chen and Kehui Wu, Metastable phases of 2D boron sheets on Ag(111),
JOURNAL OF PHYSICS-CONDENSED MATTER 29, 095002 (2017).

Jin Zhang, Hao Hong, Chao Lian, Wei Ma, Xiaozhi Xu, Xu Zhou, Huixia Fu, Kaihui Liu,
Sheng Meng, Interlayer—State—Coupling Dependent Ultrafast Charge Transfer in MoS,/WS,
Bilayers, ADVANCED SCIENCE 4, 1700086 (2017).

Cai Cheng, Jiatao Sun, Hang Liu, Hui—Xia Fu, Jin Zhang, Xiangrong Chen and Sheng Meng,
Suppressed superconductivity in substrate—supported B 12 borophene by tensile strain and
electron doping, 2D MATERIALS 4, 025032 (2017).

2017-20184 1R

Annual Report 2017-2018

75




14

96

97

98

99

100

101

102

103

104

105

106

107

108

183

Jing Liang, Jin Zhang, Zhenzhu Li, Hao Hong, Jinhuan Wang, Zhihong Zhang, Xu Zhou,
Ruixi Qiao, Jiyu Xu, Peng Gao, Zhirong Liu, Zhongfan Liu, Zhipei Sun,Sheng Meng, Kaihui
Liu, and Dapeng Yu, Monitoring Local Strain Vector in Atomic—layered MoSe, by Second—
Harmonic Generation, NANO LETTERS 17, 7539 (2017).

Cai Cheng, Jiatao Sun, Min Liu, Xiangrong Chen, and Sheng Meng, Tunable electron—
phonon coupling superconductivity in platinum diselenide, PHYSICAL REVIEW
MATERIALS 1, 074804 (2017).

Zijing Ding, Lei Yan, Zi Li, Wei Ma,Gang Lu, and Sheng Meng, Controlling catalytic activity
of gold cluster on MgO thin film for water splitting, PHYSICAL REVIEW MATERIALS 1,
045404 (2017).

Fei Gao, Shiwu Gao, and Sheng Meng, Screening single—atom catalysts for methane
activation: a—Al,O5; (0001)-supported Ni, PHYSICAL REVIEW MATERIALS 1, 035801
(2017).

Yinchang Zhao, Zhenhong Dai, Chao Lian, Shuming Zeng, Geng Li, Jun Ni and Sheng
Meng, Low lattice thermal conductivity and good thermoelectric performance of cinnabar,
PHYSICAL REVIEW MATERIALS 1, 065401 (2017).

Chuancheng Jia, Wei Ma, Jianxin Guan, Chunhui Gu, Xinxi Li, Linan Meng, Yao Gong, Sheng
Meng, and Xuefeng Guo, High—Efficiency Photovoltaic Conversion at Selective Electron
Tunneling Heterointerfaces, ADVANCED ELECTRONIC MATERIALS 3, 1700211 (2017).

Ziheng Ji, Hao Hong, Jin Zhang , Qi Zhang, Wei Huang, Ting Cao, Ruixi Qiao, Can Liu,
Jing Liang, Chuanhong Jin, Liying Jiao , Kebin Shi, Sheng Meng , and Kaihui Liu, Robust
Ultrafast Charge Transfer in MoS,/WS, Bilayers, ACS NANO 11, 12020 (2017).

Yinghui Yu, Huixia Fu,Limin She, Shuangzan Lu, Qinmin Guo, Hui Li, Sheng Meng, and
Gengyu Cao, Two—dimensional ferromagnetic superstructures: Fe on Sb(111), ACS
NANO 11, 2143 (2017).

Renwei Liu, Suna Fan, Dongdong Xiao,Jin Zhang, Mengzhou Liao, Shansheng Yu, Fanling
Meng, Baoli Liu, Lin Gu,Sheng Meng,Guangyu Zhang, Weitao Zheng, Shuxin Hu, and
Ming Li, Free—Standing Single—Molecule Thick Crystals Consisting of Linear Long—Chain
Polymers, NANO LETTERS 17, 1655 (2017).

Franco P. Bonafé, B dlint Aradi, Mengxue Guan, Oscar A. Douglas—Gallardo, Chao Lian,
Sheng Meng,Thomas Frauenheimb and Cristian G. S d nchez, Plasmon-driven sub—
picosecond breathing of metal nanoparticles, NANOSCALE 9, 12391 (2017).

Jing Xu, Zheshuai Lin, Sheng Meng, Jiantao Wang, Lifang Xu and Enge Wang, Self—
assembly of glycine on Cu(001): the effect of temperature and polarity, RSC ADVANCES 7,
4116 (2017).

Chongqin Zhu, Yurui Gao, Yingying Huang, Hui Li, Sheng Meng, Joseph S. Francisco
and Xiao Cheng Zeng, Controlling states of water droplets on nanostructured surfaces by
design, NANOSCALE 9, 18240 (2017).

Peng Zhao, Yongfeng Huang, Yutian Shen, Shuo Yang, Lan Chen, Kehui Wu,Hui Li
and Sheng Meng, A modified Wenzel model for water wetting on van der Waals layered
materials with topographic surfaces, NANOSCALE 9, 3843 (2017).

A PRI 5 R ey
State Key Laboratory for Surface Physics



75

Fs 1B
109 Lei Yan, Sheng Meng, Atomistic insights into plasmon induced water splitting, SCIENCE

CHINA-PHYSICS MECHANICS & ASTRONOMY 60, 027032 (2017).

Yinchang Zhao, Zhenhong Dai , Chao Zhang, Chao Lian, Shuming Zeng, Geng Li, Sheng
110 Meng, and Jun Ni, High thermopower and potential thermoelectric properties of crystalline
LiH and NaH, PHYSICAL REVIEW B 95, 014307 (2017).

Lanying Wei, Wei Ma, Chao Lian, and Sheng Meng, Benign Interfacial lodine Vacancies in

111 Perovskite Solar Cells, JOURNAL OF PHYSICAL CHEMISTRY C 121, 5905 (2017).

Jian Liu, Wenijie Hou, Cai Cheng, Hui—Xia Fu, Jia—Tao Sun and Sheng Meng, Intrinsic valley
112 polarization of magnetic VSe, monolayers, JOURNAL OF PHYSICS-CONDENSED
MATTER 29, 255501 (2017).

Lanying Wei, Chao Lian, and Sheng Meng, Prediction of two—dimensional electron gas
113 mediated magnetoelectric coupling at ferroelectric PbTiO5/SrTiO; heterostructures,
PHYSICAL REVIEW B 95, 184102 (2017).

Chao Lian and Sheng Meng, Dirac cone pairs in silicene induced by interface Si—Ag

114 ?2)/(;31ri7cj)ization: A first—principles effective band study, PHYSICAL REVIEW B 95, 245409
ERE5R
ERBR
2017103723858 B—EENR 1D1R FiE=s R EHIEL A K Z BHEZR IF &
201710372367X —HETHSESETIRICES A& E K ZE HEZR I &
2017103723665 BEEEETEETFES N EE A K ZE BHSZR T '
2018101989090 —# Cu-Li IFREEREFIETTIEFNA IR EXR W B ASE
2018115999327 BEERF RN RN RERIEE & 2 E & EXR AER
201710073875.8 SRS SRR R A m_fﬁﬂﬁé &)\_(iﬁztﬁ
2018110884651 MHEEEERIER ., 75X REREED FRNPRINA BFTE BRRE fhE
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EH?‘E%TE_ :

el RE AR RE S B IRE AT

EER, LASEKAIRE. SERESEEENESN"EMHELRKA— N EEANRE, XETELMEE
MENBRER. (5K R, HESHASESTEENBFER. LLZHRILE (MoS,) F1ZmMHE (WS,) AE
R iEEE BRI S, BESENEHFEMILFENR, EXBFRMERRTEERFINARS.

THEMRIRRESAREN ZEM BT EEENESE—REN, BEZBNEEEXREZ @R, Hime
LISRIZHMBFIER. ZHMERRETNHATEBRT - TRNERELRET AL BIERE (FRoEERE)
RS HEBBMAIF AN A REEEBHNIER . MoS, F1 WS, BRHNSERERSE | £RFELE MoS, MR VBM )
tb WS, 881K, R WS, lSHTR (CBM) ZLE MoS, &. HTF MoS, HRELL WS, §9/)\, L6 EaTLL%
MRS EER MoS, R F - =700, HTFREEZNERE, MoS, PEANZERSESE WS, B4, EMmLH
BT - =D E. BHREEEE (F. Wang et al. Nat. Nanotechnol. 2014, 9, 682) &I, XAMNDEIIFEREIE
50fs BiRATEIREAE. AMI—IAN, RELEF - RS BESEENATRRENEBHESXNEEEE
EM, B2, EEHEE5RF - TN\DBEIENEEXRA—BLERAE,

FENZREYERRR / tRRRSYEERIRE (%) SF10 AFtHREKHE. BTEREBELM
MRROES TEILRAEVEZRNFERE. HEEEE, CRETENBEEZRNE—HFREEFH
FBEHEMAART MoS,/WS, “HBRRETHHBRNEF - EAWEADBEIRSEREHEEXNXA,
MR FLE FRSENHEESR (AB1-2H) , XBEBTF - T/NEEE 150 fs EATRZTELE; M
MF B EERMEERESNHEESR (AB2-2H 1 AA1-3R) , XMIFRETE 1000fs LU EA ST
. B—Ei, MIIRMHBEEES MoS,/WS, IEZBNEEEMEZBAZERBERBEREERXR, M2
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BRFREZ BN NSHEEESE ENBEERT (M) XN, BF - SROBERE (5B EEE)
S5REEMRETH e BHZIEL, RPZAREBEMMAMNAEBEARR, FTLLILIBREEFTS B2
TRESBRNAER . ZIRRE T RKICEIEHAIRT [ENE AR . XA MR R RSP RIB R B T4
ERERNAMNABRM T HNERTNLEEM. BXERKFRAE Advanced Science, 2017, DOI:10.1002/

advs.201700086.
AIARTERIERBARZESE (MBH#ES 11222431, 11474006 #1 51522201 ) « BHZES (IN

B#t/ES 2016YFA0300903, 2012CB921403, and 2015CB921001) AY%REh .

HEX5ERE: http://www.iop.cas.cn/xwzx/kydt/201705/t20170515_4788099.html

HRER .

SHEIMRIPISFERUTH R EISHE

ERRESYELT, SERTEREENTHEZ—. 1951 £ David Pines #1 David Bohm FUli HEE
BHS, BFERAEERSFETECHEEFRAFENBETEEERRSNTHA. S 1957 &, Rufus
Ritchie XSS E-MTOMSIEMIFAMNFE L, BETERRSEHTNGE. BtZE, RERNTFESET
MRIARIFET 60 FZAFHPERBILA, HEEHHTELEEEFRNAFEX—FHERERECESIYMNA
Wik, NFHATEEIRAE, FAEENTAHESBZTHNED . TZBEART, SEHTBEREFET
RNHETE, BANEHNEEHNBTSINELEXE, a5t ABNTFHENTSEESSHNSRIZER.

2017-20184 1R
Annual Report 2017-2018



ok, —ReAER, RESEESANS —MRHEE. XSRS/ L FNTREEERrH2ER,
TR EEXEEBERTEEMNEEEHNERERF, KRB TAEHSMHTEREMEMNTREIN
REF. WFHINEFERIR B FRERNSEEHTN SR EFNR? — P HERNGIFEE = HRIMERARNE
HSLE, AFIENERNEESRESE FRZHIIFRMRRNS N NMBEE KNS, BABFR
NEAEXESBEBRKNEGL? ERIMESETXTEERTNEICTISTR TENXMNENFE, BEEXTF
HEKEH D ETRNIIRS .

FERFEMIBARA  ItRRRSYEERLRE (5 ) REVEERELLWE SF06 ANZERARI .
KEFFARDINBLEEEMS (BEL) FA, £ 2015 FRNAH THREEEGHE - shE " HBETEEHN
= PE T REEIRKIEN (2D-HREELS ) [Rev. Sci. Instrum. 86, 083902 (2015)]. ZRFHE— N BIFHKIR
ITHERBERANBEFREERSHWHHN _EFBRELITRES, JUEHRUZIBETE FeeEflxsENER. %
BUATLAGRETTHAR TS L. SRRONE, #BELEF. B&. REERIRNGERERE, SMRRE
MRMAR SR ERRIRATE,

EHE, MEMEREYEERERLIE SFO6 AFTATH Kk BFEARZSFEARR BEFRARRIEST,
S5xERSEMMNIRZHKBEIZ. E. W. Plummer #%, BTZkA K. Kempa #3%, &EZKZ8E
FIEHE. R. Sanker FIRREEE, FIALR 2D-HREELS &%, 7E3L3 EWNET =450 a5 K BiSe,
RESTEN—RENFEXEEHTERL . IINFD T XSS B HoE RS S RHIE

1. XXEXANEHXRE—NMEANNEEE (EVIE"_HBERXPO ) 2MH/LFLERNTH, HEE
BRANMB T RSB, BIIW#MERF Mn 220 Bi,Se; T, RMXIEXSKAHERTRE
BEXAEE. FTRALN FMAXSZEXERENA B FURFEXEFEMIT.

2. EMNANXZEXLICRERT T/ VELX A2 I HBRBAVRIE, MX—RFENREEEE K
AL, FREUX—FHESHINSHFRPEX, #MiRERIMRIPAUET LERERBE FEHE, SNTERIE
NEEERN.

3. XEX e EERC LI EMRICTRNNEERE, HESTEFFHEERN, MrEXXEEHTM
REFFZEEERENEEER,

X—HRERLL “Anomalous Acoustic Plasmon Mode from Topologically Protected States” A& ZER
7EIREARY Physical Review Letters £ [Phys. Rev. Lett. 119, 136805 (2017)]. #*T{EBIERESH AT
% (2016YFA0302400, 2016YFA0300600 ) . ERBEARZESE (11304367, 11634016, 11474334 ) | =
ERFRESFHRESURPENFRESER (B) (XDB07000000) FitkIa9RE.

1BXPERE: http:/fiop.cas.cn/xwzx/kydt/201711/t20171110_4890427 .htm

APy BILEI 5 R R
State Key Laboratory for Surface Physics



79

HRER=:

KRR IR — B NFRRIE KT SR

HERDKF=ES[RALEDRLLK, REIFEHRIE AR, REMRERDBNREZ—. Af, BL
HEt+FERERAELR FRRLSK, EABAENIREICHR, AMINEFRER LRSI RETE
FHARBR . XBEEERKIFTRI RIS SENH—2 RS

HEER, MIANREEEFNFEFERYRER, IBEFTESE T, BEERA. AR IRIKFIEETE
[, STLMEYIRIsEERERPRRENTE L, NHEREXNB#HIAILR, BT XLMSHNYER, BEFES
BRITET BRI A ARRREIREI K ER AL, BEIRBERENNE, KL EENRRSBIKENNSE
RASFEHT, SRR TLBREHRETF, NMRIMROUCEERFSHE. T, EEITESHEE
HRMEAILE, BMERRECEARSNENTEYE, URKSBNSNHZIRRHBREE.

&, PERZRYERRAE/ tRERSYEERMARPOEMARENELEE (RNERAFEELE) |
REFHELZMARIMES EARRRIES T, ABBETRENESHNBEEZRIBICHIEANZEFRAEHT 7 LHMENL
TR RT K B FE0EEM (ACS Nano 10, 5452 (2016)) WEMZ £, SEISMKEFHEE STOBKREE
RAToRK=SNREFREMUNG SBREFNNFIRE. ML, SPKREBRERSKRET, BIIHRIER
EFH#ER, TUTH YWRERKNKSHE. #—F, tIBESEERERE, BEHNEREIKS FREBRSH KR
MEEFNFIREREER, MEAESERTESNBRILESRKESBNIERR. BSARTNI, bl
MEBFHREARKD FRERFEEME=ESS FRENEFSRE. BIeMESa8S5~ENEFRER 0.06%,
SX04ER (0.05% ) EAXMEFR, RPZIETEEFESLY ., SEBEEURMNEBGRE, biIRIEHEKD
BE—IHE > SBHIEE - XEFE - ABFHESBRE—NKD T — DBNS/RFRHETSBKDS T
— SHBHNESRFESEREDF > SR FHESHESMER. HUTFRRTHN “BXRLA" 38, X228
REENEFHZNBELENBKTENRFRESEMT; SHEKHN “ElR” NBERERIEE, X
RAEBHTESKO RIS ERHT TENHNER, AH—LTREMENEFERMTHNUA. BXERE
=7E J. Phys. Chem. Lett. 9, 63 (2018) E.

AEHARIEBSIERESRFALITL (2016YFA0300902) . EXRBEARNFZELHB (HEHES
11774396, 11474328, 111290164 ) FElIZk5ES B INE (XDB07000000 ) KA,

FEFX4ERE: hitp://www.iop.cas.cn/xwzx/kydt/201801/t20180104 4928331 .html
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R
AR AR IR S — AR

WTER, FHEZHm# % (borophene) LA IIAE AL (Nat. Chem. 2016, 8 (6), 563-568;
Science 2015, 350, 1513) . #i¥%, BIREFHE, BEIFEFENENE. RIBWRFIOEMERE, FJLUEH
WO o« 48, B 1B 1 x 1B8E%. FAETASEE, MEEERISRINSBEFEEMTR, tnEs (BieHEh
FBEARN 20 K) FIKRIREKF . (FAE—HNBETE_HESEME, IRATR_HLSEPINMIEHRIEHRT
RIFHFE.

=i, PERFEVERRA/ tRERSYEERHARD L SF10 BFETHREKHEAELZMARIEST
5&EHZEAF Feliciano Giustino ##%, HEET A Johannes Lischner i+, SEIRERHIERTERLE
= Sergei Tretiak #iZ2. EHIIELTESE, CRETEMRENEFBSITELZRRMAR 7 HE =18
NAMEBFHEER. £=ETF, B 12 EMEMNBEEALA 3.52uQ%*cm, XIREMISRIFSH—aRIENE
IREBME (1.0 uQ*cm ) E—MEER L.

BEEENZ, MINLKNIBFENEESMEFHFNRE—IRER. EEIET (<100 K) , BEAIEESREN
RFTRLIELL; Mmi@ERd (>100 K) , HiEMAMEEBESREREL . RARSEE. AEBEFRENTFEEEREDY
£ 100K £4, b TASEREITNEERE 100 K-900 K Z[E3. XETHRE TMESTSMEKE, X
XigrE 7O, NXIFEBFORMTNO%8H7E, FLIA Bloch—Gr U neisen RESRREAR, Lo, fbiliREZIHE
BB IR B 2 ZRIMIER FIOEE . SMI=RETLUESEBRAMEL E . XERTIXS —HEERKIHEEF
FHNNAEEREENSEZMNE. BEAREELAFE Angew. Chem. Int’ |. Ed. £ (Zhang et al. Angew.
Chem. Int” I. Ed. 2018, DOI: 10.1002/anie.201800087 ) .

AMARTESIEREANZESINE (MBMES 11774396, 11474328 1 11290164 ) . &%
&8 ( IR B #it S 2016YFA0300902 #1 2015CB921001). = E &l %kt (XDB07000000) Flit =M Rl &
(D161100002416003 ) HIEES.

XL hitp://www.iop.cas.cn/xwzx/kydt/201803/t20180329 4987715.html
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s iR
BRihAE AT

Bk, ATEFFNBEFDCERSE, SERRRTEREFMHZEIAMRKIXKE, BREEHPRIHBANE,
EEAEKMELAEEN, B TRERERE, SANRREERUIERRIEE

EEEFMTRREETRESE, AMEERFIEFERMGT, BEERTRREERNZE, BAIFHAA
B, ATHREBEFIFTFERHTEFHHNIFTEREFENS, FERRIFFERG THE—HREBITESZE.

=i, PEMNFERIERRR / IRSRSYERERARPOREMEERERLINE SF10 AETEXTE
BMARR. IKERARRIES T, SEEMMRENELIRSIE, KR TIE Floquet EESHTHIE—ERE]
NEHERESRIHE, EER BRI T RINERE A7 IKa) FROIEFESE F AR

XTERNERRIRI AT, BERIBFEZCnARIMAENZE, HERKBTICHIIAGLE. BE.
FUHESH ., ERRREFR, IS T FEINR Floquet IRIMEZIAT. Floquet IkiuTe+ & BEFIFFER
TS, BEEENR, BRI MIAILI=ESE—EKMB LAKSHE, FRATLSSIM—EZERIAIMEE, N
MSEIEE =RAIIKHITesE, BISE—3EFN5E SRS AR RN

FEHIXENRYEE FETWIR T I A AN . Mt —E &M, FESHEIES RS RRCHFIEEENE,
MM FRIIEFERINGERER . XTSRRI RE 2T IFFES, MTRNEREFHH
RAFFESBETFES, URFHARERFRUEREEREN .. B, KRNI EIBTHRECEF7H
RAFFEBFE, BAXHAEFERINEFSHR.

BNREFRE (WEBIFICHRER) (Phys. Rev. Lett. 120, 237403). ZAFRZEIRHEB (2016YFA0202300,
2016YFA0300902, 2015CB921001, 2013CBA01600), FE®RFHELSME (XDB07030100) f1XERERS
(DE-FG02-04ER46148) M%), F—MHREARAFENAMEHTHEERZEREBEFOXRT 1 SFEL
5ERk.

KGR . hitp://www.iop.cas.cn/xwzx/kydt/201806/t20180625 5030877 .html
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TAEMITE VAN

EEERAIEIE N EEN p—n SER

B, A tellurium, IRERIT X tellus (EAEK) , EEARPEREFENSENRIETE. HERR
MEYHEERENERNEBSULN, EUENRITSHEPERKNER, 5, BXmEPTIMERNEL
S HAREES EARARIXE.

R, PERZRIERRE / SR SYBERARPORAYEERERLRE SF06 AlF+4EKZ
FAZEEFEERIRRINBERARRIES T, FEDFRIMNERA, 7 SiC(0001) #IERINER EMHRE LI
FETREMOEEFEE, HHREERERE EMENEEERE ST EERT T RARMTE. SRENHE
R RSB R IR R R AT HESU AL, YR FAMEERARRY b0—cO E. FERY, FEREEEREN, MERNS
BEMEREFEY 0.92 eV RIFR/NEMIER 0.33 eV, HXIIEF 2017 £ 6 B 28 HRFRTE (49KHR%E) [ Nano
Lett. 17,4619 (2017)]

FER. THEEOFAAH LRI, M SIC WELINEASIHENESUEN, WEXEEREENBFBIE
RS EREMNEASK tNEERERERNN n BEEK, ME=EARF tNEEmRERNFRNN p 2%
SR, FEIERE, BEIEKBRELEIRE = EASHWRAMLSNRERERE, IIRINKXES TEMN p—n
7, WRNEKEERN 6.2 nm, REEFH4x10° Vem ™', BETELUERFR T 2018 F£6 B 12 BRFE (%
WKL) 2% £ [ Adv. Mater.30, 1802065 (2018) ]

LA ETESEIRIEER (2016YFA0300600, 2016YFA0202300, 2017YFA0303600) , EXREARIZES
Z (11634016, 11474334 ) F1PERZRASIE (XDB07030100) AR, FiELemishERZRA0ZE,
KEERBHPENFRSERR.

FEX4ERE: hitp://iop.cas.cn/xwzx/kydt/201807/t20180711_5041176.html
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HREkt:

AEEFSRRANERMS

KBEERRANZFLR ZFANAR. HTEBHEREBUCEERARRASEFELRE, FRELHED
M EFhEnE P EENAEE. AT, NOaRtEERLANEEARAEIERIRE .

B8, PERZEERRF/ L RRRSYEERARP ORAVEERERL R EEKIER LT fERE(#
FERERLNE ) NIEMARRENALFENER DBIARKS FSEERBEWRNEEFRER: X—
BFENREGSEHEAMMNEKBIELERER, MASRKRINEETLUAENL 20%. BITLKRESRIRA
RRETAERIE T KEECR LRZME, NTRESHREMIO=RLIRKE. i, £FKTEL, A
FHEXTKBERARTR/NT ZREIRKE, FRERREDG; MERKTERL, ASEE/NT ZimEMmE
T =HEEKE, KERNRRRSRFINR

Rim, SARFNE, MERBFAAER, BU=RE FHNTIRRER L FARETH( BURNTF 5% ),
Rt ASHENERSEREE “BHEN” . FORRERERRFEAE, BRTFoREALFREREX (BRTK
THERE ) o IBILRHRNS FANFEWLIN: FRE, KO FREEGRZTENOWRS], H=BELEETR
ENEHTY A, AR UARKS FRFARBEARREAEATRE, MARNKERAEERL. ASKEAT
HERFEEE, MBEKDFRMEELERKR, AMERREKEZLIENEBE. AEETHRSEL, KO FH
HESRHHLD, WNTELRRR=AELEKERESIIEE= .

ZT{E (&FT: 2D Materials 5, 041001 (2018)) MARFRERNBEERSIIN T HEMERITANEG
BEE, BRESFRRXLERT ZHRELENEREREFRNYEER, YTREFARFZFETHRRITHES

XG5 hitp://www.iop.cas.cn/xwzx/kydt/201809/t20180914_5078508.html
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s/ \ -
M RIRI T BB AT SRR

EHRAMH P IMEMERARARNEZ AR, BAZEREMHBERWIEERE FFRE0EM, X
ERRFEFVBIARNTES. BFE, AMIBEEIREURFIFBREADPREIFEE B PSIN#ELE, B2
XEERENHEZZIHRFRE ., REERE, RAARFENFERNOZIE, B, AMIFTEIMEERER
MR ZHEERM R, ZERIANIREE Mermin-Wagner B2, SRRMNEETFEZEMAHTFRKERKEH 6
RIMERWENE, NMEZEBEMRBIANTETFE. RIENTRTFERIN, SBRRRMESHNERME Crl; 71
Cr,Ge,Tes EEREKTERE [Nature 546, 270 (2017), Nature 546, 265 (2017)], XLETVEFFEI T ANE — 48
MATEIRRFEI R . BRISHN _EREREMRIERL, ERENERRE (<50 K) REHEEFFEBHL
BAEXR, W8 FREBERVN RERMME FTRSEFHMEARRPIM, BXEBHRINENBEILMARNERZ—H
ESHRE g . ME, FIRAERNERIEE seE R FaRINEFE.

EEXR, EFE—MRENSBEMIELZEZNRARMHEINER, AFRAEZERMEMERARH
FEFHRRETHFR. &, PERZEVEHARE / tRERSYEERARPORANEERESLRE
SF10 BETHREXNGTEARFRIARIMNEMARRAVES T, BRE T SEEME _ SRS —IERE
ITEREREXEEE, NMREEERRIN 7 MM EERE TR . —EREESEREENSK#EMEHEZI
HIFHINEFS

ftefiJBETF Materials Project BUEESEIRY 627 M_HEMRHEARIGRE S, BANEBMHITTHR, &
I 33 M SRF — #EAARIAD 56 MR iR, EENR, 24 MEHEMHNERREYS FLRIESLRI SRR
Crlzo SHXEFRAGRIMERFTIHERLM: (1) 22 VC, # RuCl, EREAENEFREERS, BHES
A EMTRERRSHN K K’ sealki, EHESHKIRA “GRUNEFREERS ; (2) 2E ScCl
BE—MHBERTF, BRA “FEIRIMRDRRERTF . XEALNSREERARIGIEEIRE FFBEEE
THREM, BARRTRIMISRUETFE. AIAREELEEXNZREARR, TEERFT2018F 1187
H&Z=7E Journal of Physical Chemistry Letters £ [ H. Liu et al, J. Phys. Chem. Lett. 9, 6709 (2018) 1.

ZHRITESE R (B I ES 2016YFA0202300, 2016YFA0300902, 2015CB921001, #0
2013CBA01600) . ERBEARZESZE (IMBH/ES 11774396 #161306114 ) M1+ ERZ (EHES
XDB30000000 #1 XDB07030100 ) HIZEEf.

TBRHERE: http://www.iop.cas.cn/xwzx/kydt/201812/t20181213_5211351.html
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R
SR L A9H — 4EikiE

EREARRE LAKEEXS TR, E8. SERRECERRENEEENEN, BREEEERAEL, B
FHIRRGERMHERIIK D FESBIEBNRER ST E, Ko FREEABHZIN “WEK™ &8, B&EERAIKE
lce—lh. FEEMERNEFE L, KD FEEREDHE, A, ERMEMARENEKER (tLINAE) , KoFE
HAERNEBHRERHNDFT R, MIADREE,

&b, FERZEERRET SRS EERARP OREVEERERLINE SF10 BNETEREL
FEEZMARIAVES T, SARAZNENZESRAZREREBIFIESHAREN, LUREFRSREHRRE .
BHEAFEREBHIESE, RMBKNAERE LA —MBEKS F/ oh BAEMARIFTN Z4KkiE, FEM
g HIFsE T iXFE Rk EM . HXMRIEHAREYEFICHIR ( Physical Review Letters) k.

KOFRMEASAEL, SERREEN TR, FEBIHRESRBAEM—N/STHRNBEEELSEE, EISENL
R E RHMEGATENEE— . S—4RETEXRE, BEXREAE—MESRHEZEE T RENRE
KGR, DRI, MEEBRRENRINEENEN, ATHRRINESEERTRE, MATRZENES
BEIRENIEN, XA T ATHRNBEEETH. —MEURELE 20ps NE—HRES FIOhFITERBIZEEESR
BEXEERFNNNFRREL. B, BeeEFENASRANREKNBEERNRSE, SHRERKTUENEL
RERGKFRMEY, HFEITLUERSHSENERFRUEN ., EIRFHBI T IXEEEREREEN

R AT BB " 4RSS E THRREKE Ice—I| EERXAVEMLIE. Ice—Il EEMNAEMEI7TT
IMEAEERERSET, HAIRFEREKRMNEGEKA. MXENEARKTEBFEEKIRER. RS
FRIRBEZEREIKI "4 Ice— |l IKMBEEB R EFR/IMEN S, MAERE L BARIKEL 4 ice—| IKBERE.
iR AR AT B ERKE ice—|| E T LR, ZTUR RIE R~ A SH RS RESEMIIE R “E5&",
MR EEKE, XBELIEEHRR—FFFER,

Z T EBAIREEE mA &AL ( 2016 YFA0300902, 2015CB921001 ) fIER BARIZESZE( 11574253,
11374242, 11604269, 11474328 ) B9Z#

KGR . hitp://www.iop.cas.cn/xwzx/kydt/201901/t20190104 5225184 .html

2017-20184 1R
Annual Report 2017-2018








