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Single-atom s．Ie∞taIysts for enVimnmentaI∞taIysis

Ningqiang Zhan91，ChenIiang Yel，Han Yanl，Lingcong Li3，+

HOng He2，Dingsheng Wan91，’，and YadOng Lil

1

Tsillghua Universi劬Cllina
2 Beij吨Univers时ofTechnology'ch渤
3
Hokkaido Universi吼J印aIl

31 65—31 82

The progress of single—site atom ca诅lysts in application of catal”ic
eliITlination ofenvir．onrnen忉l poUut眦ts is s眦吼arized arld a11alyzed．

纠asmOn_gene陀ted hot hOIes for chemi∞I怕actions

Chengyu Zhang，Fucan Jla，ZhuoyaO Li，XiaO Huang，and

Gang Lu’

N舭jiIlg Tech UniVers咄ch妇

31 83—31 97

This review focuses on the photochemistry driven by山e plasmon—

generated hot holes．The generation aIld ene曜y dis廿ibmion of山e

plasmon．gene．rated hot ca玎iers，me dyn锄ics of me hot holes are

discussod at tlle irltedhce bel：ween Dl姗omc me诅I and删conductor
or adsorbed molecules．after whjch me utilization of血ese hot holes

in redox reactions is reviewed．
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Uptal伯0f g旧phene enhanced the phOtOphOsphOryIatiOn

perfbrmed by chlOropIasts in n∞pIants

Kun Lul，DanIei Shenl，Shjpeng DOn91，Chunying Chen2

Sijie Lin3，Shan Lul，Baoshan Xin94，and Liang Ma01，’

1 N删吨Universi吼chm
2
National Centcr for Nanoscience aIld TecllIlolo甄Ch岫

3

Ton西i University，Ch胁
4

UIlivers姆ofMaSsachusetts，USA

31 98—3205
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Under light irradiation，the reactive oxygen species(RoS)as

by-products of photosyntbesis reactions、Ⅳas quenched bV舯phene，
protecting the photosystem II(PS II)against photo．bleaching．

IⅥoreover’owing to its superior electrical conductivity，graphene

facili_眦ed廿1e elecⅡon位msfh process ofPSⅡ，res诎iIlg i11 obviouslv

improved delayed nuorescence intensi够．

日ectnochemi∞l∞nversiOn of C02 tO syngas w．th a w．de

旧nge af CO，H2陌tio a怕r Ni，Fb binary singI争atom∞talysts

Meng Zhan91，Zheng Hul，Lin Gu3，Qinghua Zhan93，Linghu

Zhan91，Qian Son91，＼^／bi Zhoul，and Shi Hul，2，’

1

TiaIlim uIliverSi劬chirla
2
Hefei Comprehensive National Science Center，ChiIla

3
IIlstimte ofPhysics，Chinese Academy of Sciences，Ch渤

3206—321 1
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Binary sillgle-atom catalystS of Fe and Ni on ni们暨en．doped cafbon

are fabrica伦d uSiIlg glucose-chelatitlg memod，w11ich exIlibitS、析de．

啪ge of conⅡ-ollable C0，H2 ratio depend洫g on the Fe／Ni content．

The variation of me pmduct selectivi够谢m compos“ion is iustified

by density mnctional theory(DFT)calculation of me reaction

barrier in both hydrogen evolution and CO，reduction reactions．
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Using graphene to suppress the seIenizatiOn of Pt for

controIlabIe fabri∞tiOn 0f mOnOlayer Ptse2

Zhong—Liu Liul，Zhi—Li Zhul，Xu Wu2，Jin—An Shil，Wu Zhoul

L_-Wei Liu2，Ye—Liang Wan92·1·3，，and HOng．Jun Ga01，3，’

1

Universi够of Cllinese Academy of Sciences，Chim
2 Beij崦111stitute ofTechnolo鼢Chm
3
CAS CeIner for E)∽ller髓in Topological Q11a曲鞠Compucad吣
ChiIla

321 2—321 6

STEM cross·secIjOnaI Image

By induc访g c011f．med conditions wi血a precoatmg of graphene，me
seleniZation ofPt(111)can be suppressed to fonn a Se iIltercalated

layer，instead of a PtS。2 monolayer，which proVides aIl approach
for controllable f曲rication ofPtSe2 in pattems．

加●口狰D study of enhanoed photodynamic cancer∞¨Ⅺ¨ing
ef怕ct by nanometer-thick 90ld nanosheets

Ziyi Zhan91，DalOng Nil，2，Fei VVan91，Xin Yinl，Shreya G0e11

Lazarus N．Germanl，Yizhan Wan91，Jun Lil，VVeibo Cail，2-+

and XudOng Wan91，’

1

Universi锣ofWisconsill．Madison，USA
2

Univers时ofWisconsin carbone c舭cef Center，USA

3217—3223
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11lis paper reports me devel叩mem ofa novel two-diInellSional(2D)
ul妇thm goid nanosheet snl|cture mat o丘brs superior efHcacy for

cancer仃eatrIlem Via photodyn锄ic en’ect．
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An 仂唰胁spe曲．oscopy in怕stigatiOn Of aIka¨ metaI

inte阳ctiOn mechanism with the imide functiOnaI group

Xu Lianl，ZMui Mal，ZhOnghan Zhan92，Jin|in Yan91 r，ShuO

Sunl，Chengding Gul，、man Liul，4，HOnghe Din95，Jun Hu5，

Xu Ca05，Junfa Zhu5，Shuzhou Li2，’，and V＼／色i Chenl，3·4·+

1
Natiorlal University of Sill卿ore，Smgapore

2

Nallyang Technological UniVersi吼SiIlg叩ore
3 Natioml Univers时of SiIlg印ore(Suzhou)Research 111stitute，

Ch妇
4 InteHlatioml c咖pus ofTi删i11 ulliverS慨chiIla
5

UniverS时of Science and Technology of CMna，China

3224—3229

lnorganic，polymer hybnd Iayer stabⅢzing anode，eIedroI巾
interfa∞s in solid-state L．metaI batter{es

Yiran Hul，2，Yiren ZhOn92，Limin Qil，+，and Ha¨iang VVan92，+

1
Peking UniverSi吼China

2
Y．ale Universi吼USA

3230—3234
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Li—PTCD

The chemical insertion of alkali ions．m aIl o娼anic anode matenaI

of perylene．3，4，9，10．tetracarboxylic diimide(PTCDI)has been

investigated by f聆一J豇甜x—ray photoelectron spectroscopy(：》(PS)，
ultraviolet photoelec仃on spec仃oscopy(uPS)，synchro仃on-based
near edge X—ray absorption fine s仉Icture(NEXAFS)．Bom Li and

Na foll‘；，W a hyarogen replac啦mechanjsm upon chemical irlserti伽
jn PTCDI．

L脚l l Il l uGP

An ino瞄lnjc／polymer hybdd merlayer composed of a Li+polymer

electmlyte aIld Si02 submicmspheres stabmzes the itl哦e be帆，een

Li metal and LiI 5Alo 5Gel 5口04)3(LA(讯)m all-solid-sta饴batt谢es．

Giant patIefn evOIution in third-harmonic generation Of

st陷ined mOnOlay研WS2 at tIII，争phdton excitonic旧sonance

JingLian91，He Mal，Jinhuan Vvan92，Xu Zhoul，Wentao Yul．

Chaojie Mal，Muhong Wul，peng Ga01，Kaihui L．u1，2，，and

Dapeng Yu3

1 Pek崦Univers慨china
2 Beij吨Institute of砥llIlolo彩chiIla
3
Soumem Univers畸of Science aIld TccllIlology，Chm

3235—3240

。气、，
瓮，奄
、嗤孽h￡
Vk”

THG：twO-DhOtOn

resonance(TPR) J3(3∞)around TPR

The polarization dependence of third—ha衄onic generation(THG)
in strained mon01ayer WS2 unde唱oes a giam pattem evolutlon

aroulld帆o-photon resonance(TPR)．
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3D RNA nanOcage for encapsuIatjOn and shieIding 0f

hyd∞phobic biomoIecuIes to imp咖e ttle加—旧biodi曲{buIion

COngcOng Xul，Kaiming Zhan92，HOngran Yinl，Zhefeng Lil

AIexey KrasnoslobodtseV3，4，Zhen Zhen91，Zhouxiang Jil

S0in Gu01，Shanshan Li2，wah Chiu2，and Pei×uan Gu01，+

1
TIle 0hio state U_niversi吼USA

2 StaI怕rd UniverSi吼USA
3

UhiverS姆ofNebraska，USA
4

UIliversi锣ofNebraska Medical Center，USA

3241—3247
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四

A t11ree—dimensional(3D)RNA nanocage was deVeloped for

encapsulation ofhydrophobic bjom01ecules to improVe me加讲VD

biodistribution．

Inte吲u{妯er auroph¨idty卅r{Ven aggregaaon llgh锄ng circula—y

pOIa^苟d Iumines∞n∞af chi阳I 90Id cIuste隅

Zhen Han，XueIi Zhao，Peng Peng，Si Li，Chong Zhang，Man

Cao，Kai Li，Zhao-、内ng Wang+，and Shuang-Quan Zang+

Zhengzhou Uni、，erSi劬Chitla

3248—3252

Inter-cluster Au—Au interactions drove the aggregation of chiral

gold clusters and produced circularly pol撕zed luminescence with

phot0-lummescence quanmm yield of41．4％and dissymmetry fhctor

IgPLI of 7．0×10一’，enabling the f'abrication of the nrst pair of

circularly polarized o唱anic light—emitting diodes(0LEDs)．

Spa“0temp0阳l怕guIation 0f ubiquitin·mediated protein

deg旧dation Via upcOnVersion Optogenet．c nanosystem

Yafeng Ha01，。raofbng Du2，GaoJu Pan91，Jiahua Lil，Huizhuo

Panl，Yjngyjng Zhan91，Ljzhen Wan92，Jjn Chan91，En-mjn

Zhou2，+，and Hanjie Wan91 t+

1

Ti刎illUniversi吼ch妇
2
Nomnvest A&F Unjversity，Chma

3253—3260
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Upconversion optogenetic nanosystem spatiotempomlly regulates

ubiquitin-mediated target protein degradation．
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Water_sOIuble bOron∞巾On 0xynMde dats、『I，ith exoeIIent

s01．d．staIte仙ores∞n∞and um鼍long r∞m-tempe陷tu阳

phOsphOrescence

Shenghui Han1，Gang Lianl-，xiaoIlang zen92，zhaoZhen ca01

QiIong Wan91，Deliang Cuil，and Ching—Ping Won93，+

1

ShaIl(10ng UniverSi吼Chm
2
Sh锄z11en hlstitutes ofAdvallced Techlolog蜘Cllinese Academy

of Sciences．ChiIla
3
Georgia IIlSti讥te ofTechnology，USA

3261—3267

DuaI activated NlR．¨f|uorescen∞and photoacOust．c

imaging-guided cancer chemO-radiotherapy using hybrid

pIasmonic们uOresCent aSsemb¨es

TaO Chen，Licha0 Su，Xiaoguang Ge，Wenmin Zhang

Qingqing Li，Xuan Zhang，Jiamin Ye，Lisen Lin，Jibin Song’

and Huanghao、rang+

Fu疝ou U11iversi铋ChiIla

3268—3277

The or{gin of gate bias st怕ss i几stabi¨ty and hyste陀sis in

mon0Iayer W『s2 t阳nsist0玛

Changyong Lanl，Xiao||n Kan92，、rou Men92，Renjie Wei2

Xiuming Bu2，SenPo Yip2，and Johnny C．H02，3-’

1 Univers对of Elec仃onic Science and Technology of Chma，

China

2 C崎Univers时of Hong Kong，Hongkong，ch渤
3
Zhengzllou Universi吼Chhla

3278—3285
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，二◆羞
BCNO dots ink

。j I|岫
Water_soluble boron carbon oxylli订ide(BCN0)dots，displaying

superior blue fluorcscence aIld ul仃along green mom tempera吡e
phosphorescence(>1．5 s)，were flrst synthesized by a one-step

micro啪ve approach．ns potI咖ial印plicatioIls，as a novel adVanced

security ink，in anti—counterfciting，infomation encryption and

nuorescem staimng are demonstrated．

In summa吼we reported a novel plasmonlc-fIuorescent nybrld

nanogapped gold㈣rod(Al小附R 1．do、Ⅶ∽oIⅣerston nanopanicles

(DCNP)vesicle with pH responsive bimodal second near-illI-rared

window(NIR．Ⅱ)photoacoustic／nuorescence(PA／FL)imaging
perfbmances for guiding cancer chemo—mdio山erapy．In an acldic

environmem，the vesicles were disassembled into single A讧NNR

a11d DCNE 1eading to 10calized l×)X rdeaSe and respo璐ive删lon
of Nm．II PA aIld FL sigIlals．The hybrid vesicle seⅣed as a smm
theranoStic agent for accura_ce cancer chemo-mdimer叩y—guided by

dual NⅡ己．II PA and FL imaging．

St陀ss time(s)

翌
吒。I、，)

The od咖of gate b协s廿ess instabil毋and hysceresis ill monolayer

WS2廿ansistors are caremlly investigated，where cha唱e trappmg

is idemined to induce the time decay characterlstlc ot output

cuITent，comributing to the i11stabili够and hysteresis phenomena．
A rate equation，considering也e tinle decay e丘bct，is proposed

and develo口ed to model tlle bias stress iIlstabilit)，and hysteresis

wim excellent consistency wim experimen诅l results，validatmg me

model and providmg the如“her insightS fbr cbarge trappiIlg m小lced

effbctS fbr仃ansistors．
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Fabri∞tion and manipuIa“On Of nanOsized graphene

homojunction with atomi∞lIy-∞ntro¨ed bounda ries

Hui Chen，De—Liang Bao，Dongfei Wang，、nande Que，Wende

XiaO，Yu一、rang Zhang。JiataO Sun，Shixuan Du+，and

H0ng—Jun GaO’

UniVersi哆of Cllinese Academy of Scierlces，Chma

3286-329 1

5．7。5．7 GBS

跚

ConnDlling the acomic c伽_figu埘曲11s of咖ctul烈defa咖iIl graphene
nanos蚋lcnlres is cnKial矗)r acllieving des№d缸lctiomli血s．Here，
we report me con仃olled fabrication and maIlipulation of nallosized

graphene homojutlction with 5—7-5—7 GBs．

UnconventionaI duaI-vacancies in nicI伯l diseIenide—

gnlphene nanocomposite fOr high-efficiency oxygen

evOIutjOn cataIysis

Pengkun Weil，Zewei Ha01，、内ng、白n91，Mingyang Liul·2，‘

Haoun Zhan93，，Min-Rui Ga04t，and Shu—Hong Yu4，’

1
NaIlkai Universi吼Chilla

2
IUce Universi饥USA

3
Civil Aviation Universi够ofChirIa，China

4
Urniversity of Science and Technology of C量lina，China

3292—3298

A new kiIld of hollow NiSe2／reduced graphene o)(ide(RG0)
composite catalyst wim uIlconventional dual Ni—Se VacaJlcies caJl

be prepared by aIlIlealing Nio 85Se／ItG0 at 400 and 450。C under

an iIlert atmospherc，which e寸1ibits excellent actiVi够and stability
for catalyzing the oxygen eVolution reaction．

Nic}q—f；口日m suppor七ed C州oped NiC02‘)4，ReOOH nanoneedIe

ar阳ys as a high-pe晌rman∞bmnctiOnal eI∞tro∞taIyst for

OVe陷¨water sp¨堋ng

。rengyi Liu and Peng Diao’

Beihang UniVersi吼Cllilla

3299—3309

comparison ofthe ove。potentials for HER and oER at l，I of 100 mA·cm一2

HFR

N—doped Njc020√NF

HoIIllw、油Nico】o√NFI

NiCo：O·血Nb，3Coo67S2瓜F

110110w Nico】04、Ic“NF

0-vacancic_NiC020{／NF

NiFc州iC020J，NF
oER

Mo-NiColOI衙C0t|，N^F

■
■■P0m吣Ni“I：o．Nn^F

NjCIh04啊NiM02S小F

NiCoO，泪、i(o州●

Nic0204瞳jc，NF

蹴NiF“oH)2／NF

N℃02S{NWm
1．0M K()H

4帅 350 3呻 2鲫 2帅 300 350 4帅 4so SIItl

叩肌R(mV) 叩oER(mV)

Nickel fo锄suDDorted C卜doped NiC0204／Fe00H nanoneedle

armys act aLs a higllly efficient bimnctional elec廿ocatalyst for bo山

hvdmgen evolution reaction(HEIU and oxygen evolution reaction

(0ER)．The 11igll activity mairlly originates fbm Cr-dopiIl＆wIlich

greatly improves the conductivi够of naJloneedles and enables me

non．coIlIlected active sites to be electrochemically accessible．

www．1heNanoResearch com www Springer com以oumaI门2274
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Enhan∞ment of o啪郇陀duclion怕ac【ion ac廿V时by g阳in

boundaries in pIat_num nanOstructures

Enbo Zhul，-，Wang Xuel。Shiyi Wan93，Xucheng Ya—

Jingxuan Zhoul，Yang Liul，Jin Cail，Ershuai Liu4，Qingying

Jia4，Xiangfeng Duanl，Yujing Li2。Hendrik Heinz3，’，and

Yu Huan91，’

1

University ofCaIifomia，Los Angeles，USA
2

BeijiIlg IIlstitute ofTechnology，ch妇
3
UnjverSity of Colorado Boulder，USA

4
Nomleastcm UtliverSi劬USA

3310—3314

2

0
O．0 0．2 0．4 0．6

Grain boundary density(nm—一)
Increasillg grain bounda叫density remarkably e11llances oXygen
reduction rea嘶on(0RR)剃V崎by蟊womgⅡ1e residence ofo￥gen
on me Pt catalyst surface．

Del；ect engineenng On∞巾On bIack for acceIe阳ted L№
chemistry

、Ⅳenlong Ca．1I Yingze Son92，，Yuting Fan91，Vveiwei Wan91

SongIinYu2，Huaisheng A01，、内ngchun Zhul，，andYitai Qianl

1

u11ivers时of Science a11d Technology of cmna，ch．ma
2
Southwest University of Science a11d Technolo肼Chjlla

3315-3320

Defecf—rich carbon bIack ror promoted Li—S chemistry

SIOw diffusion

Defect-rich carbOn bIack

CycIe number

The as-deVised def．ect-rich carbon black by rationaIly regulated
defect engiIleeriIlg call serve aS an active elec仃ocatalyst to enable

the polysulfide conVersion and thus boost the electrochemical

perf．omances ofLi—S baneries．

N0bIe帅elal—打∞∞taIy蚁w胁enhan∞d hyd喇》鲫刨ol删∞
怕action acti、，ity based on g阳nuIated Co—doped N．-Mo

phosphide nanorod arnjys

Heping Xiel，2，’．Cheng Lanl-2，Bin Chen2，Fuhuan Wan91，2
andl．a0 Liul

1
Sichuan Univers咄Ch胁

2
Shenzhen Universi吼China

3321—3329

Co—doped Ni-Mo phosphide nallorod arrays on porous Ni fo锄
were fabricated by phosphorization aIld shown to be an emciem
bmder_f-ree electmcatalyst for water splitting．

⑩己默煞龠耳髭蠡垒spriIlger【www e咖。眦，}m部ag创c。m／na吲c㈦a洲as—
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Tun．ng cryStaI strudu怕and nedox poten廿aI of NAsICON·

type cathOdes for sodium-jOn batte—es

Xuemei Mal．Xinxin Ca01，+，Yifan ZhOul，Shan Gu01

×iaodOng Shil，GuOzhaO Fan91，Anqiang Panl，Bingan Lu2

Jiang Zhoul·’，and Shuquan Lian91，+

1
Cemral Soum UnivefSi吼Cmm

2
HuIlall U_niversity，ChiIla

specmc capacity(mAh g”’)

圈

We elucidate the ef艳cts of manganese ions infusing on the

crystallo龋apIlic sm】曲lre and elecn℃d枷cal bcillavior ofNAsICON—

strLIcturcd Na3龇v21口04)3(0茎x 1 1)camodes．The optimized
smlcnlre ofNa3 5№5VI 5口04)妒wi血f-avomble opemt啦voltage
and lli曲ioIlic di肌ion c印abili劬deliverS hi曲一mte c印ac时and
long cyclir玛s切．bil咄e啪under 11igh_撇l-loadmg a11d all-clirnate

temperature conditions．

3330—3337

En巧me电mpI币ed SERS immun∞筠ay、II『itrl A91Au bime训ic
SERS hotspotS

Xuan．Hung Phaml，Eun¨Hahml，Tae Han Kiml，Hyung‘MO

Kiml，Sang Hun Leel，Sang Chul Lee2，H0man Kan93，

Ho．Young Lee2，Dae HOng JeOn92，Hak SOO Choi3，，and

B0ng—Hyun Junl，’

1
Konkuk UIliversi劬Republic of Korea

2
Seoul Natioml Univers咄Rcpublic of Korea

3 MassachusettS General Hospital and Har、rard Medical School，

USA

3338—3346

Surface．e11llanced胁naIl scattering(SERS)enables rapid detection

of s．mgle molecules w砒l high specmci母．The plasmonic SEI峪

immunoassay for IgG detection showed a hi曲linearny of SERS

intensi日in the range of 0．6 to 9．0 n咖L with a detection limit

(LOD)of 0．09 n∥mL，while an LOD of 0．006 ng／mL was obta曲ed

for prostate．specific antigen(PSA)．

An uItrasound—tnggered catiOn chelat．On and reassembly

route t0 0ne-dimensiOnaI Ni-一ch cathOde materiaI enabIing

fast charging and stable GycIing of Li-iOn batceries

Y0ngjian Lai，Zha ojie LjI Wenxia Zhao，Xiaoning Cheng

ShuO Xu，XlaO Yu，and Y0ng Liu’

SllIl Y乱-sen UniverSi饥Chma

3347—3357
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An ultrasound—tr堙gered ultratast catlon chelatlon process was

developed to produce LiNio6Mno 2Coo 202 prccursor，and me whole

svrIthesis t疏e is olllV 20 mm．The fabricated ca山odcs acllieve Iong

cvclillg stability(95．1％and 82．4％capacity retention for 100 aIld

l，000 cycles，respectively)and enable 76 s fast charging at锄

e加emely hi曲rate of20 C．
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ROOm tempe阳tu阳ferromagnetism in uIt陌-thin van der

VvaaIs crystals 0f 1 1：Cr．re2

Xingdan Sunl，2，Wanying Lil，2，Xiao Wan93，4，5，Qi Sui6，

。rongya0 Zhan97，Zhi Wan91，2，LOng Liul，2，Da Ljl，2，Shun

Fen91，2，10，Siyu Zhon98，Hanwen Wan91严，Vincent Bouchlat9，
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111 mis work we revealed nlat ferromagnetism can hold above 300 K

m a metallic phase of 1T．CrI如down to t11e few—layer liIllit．An m—

phne room-temperature negatiVe anisotropic magIletoresistance

(AM R)was obtailled iIl ul仃a—mill orr岛devices，wim a sign cklIlge

iIl也e AMR at lower temDeran】re，wi廿l-0．6％and+5％at 300 and

10 K，respectively．

MuItifLJnctiOnaI shape-dependent pIaSmOnjc nanOpnobe by

enzymatic etching of singIe 90ld trianguIar nanOpIate

Ning Fen91，Jingjlng Shenl，、ru Chenl，Chang Lil，、内nling Hul，2

Lei Zhan91，+，Shufen Chenl，Quli Fanl，Wei Huan91，3，and

Llanhui V＼／旮n91，。

1 N嘶堍univers时of Posts and Teleco㈣ications，chma
2
N肌jiIlg Polytecllllic InStimte，Ch岫

3 Nonhwestem Pol”ecllIlical Univers时(NP奶，C量lina

3364—3370
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H202 8 r．

Enzymatic etching

Based on血e enzymatic activi母of horsemdish peroxidase(HRP)
which could induce tlle哪dual oxidation of gold triangular nano-

prisms in the presence of H202 and蛐r as gold complexing

agents，we developed a multi血nctional shape．dependent plaSmonic

nallopmbe for detectill2 H，02 and realized morphology-baSed logic

operations aIld write-once plaSmonic memories．

SeIf_assembIy 0f∞¨0idaI pOIymers f巾m tvv0-patch si¨∞

nanOparticIes

＼／＼／bjya Li，Bin Liu，C6¨ne Hubert，AdeIjne Perro，Etjenne Duguet，

and Serge Ravaine+

Univ．Bordeaux．FraIlce

3371—3376
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HOmOpOIyme6

Branched poIymer5

BIOckcopoIym日s

Wb demonstrate that two—patch silica nanoparticles are able to

selfassemble side—bv．side to fo姗colloidal polyrners．The colloidal

chaills caIl be assembled togeⅡler to fonn block copolynler锄logues
orbrallched through t11e i曲∞duction of tllI‘ee-patch nallop叭icles，
offbrillg a route to two．diIllensional(2D)supers仃uctures of high

complexi够
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Co怕—satelIite metaI—organic f阳mework@upconVersion

nanopanicle supen舢ctlJres Via eIectnDstaac seIf．assembIy

for e怖cient photodynamic the阳nOstics

Zhike Lil，Xi Qia01，Guihua Hel，Xin Sunl，Danhua Fen91．

Liefeng Hul，Hua Xu2，Hai-Bing Xu3，Shengqian Ma4·+，and

Jian Tianl，+
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Mo- MU}缸LIC、P

Core叫satellite metal—or2霉111ic丘眦eworl【⑦upconverSion rlanop枷cle
suDerstmctures are f．abricated via a fadle elec订oStatic self_assembly

s眦gF The resu胁s珥日吼nlc眦s realize mgh c伊loadjllg capac崎
ofdual试10∞sensitizers arId e任icierlt ph删vI】amic ma_a110Stics咖d钉
808【1IIl near-i11丘ar}ed lim irradiation．

W『ater tngge怕d interf．aciaI synthesis 0f highly Iumines∞nt

CsPb×3：Mn2+quantum doCs f吣m nonIumine湖nt quantum

dOts

Jiejun Ren，Xiaopeng Zhou，and Yuhua Wang’

LanZhou Uhiversi吼Ch岫

3387—3395

c‰Pbx6——3 csx+csPbx3—．竺!!二G嚣Pbx、Mn，

A facile post船a衄ent doDiIlg memod is proposed，which enables

t|le preparation of hi曲ly l啪i11escem low．to姐c CsPbX3：Mn。+

qua㈣dots nDm nonluminescent oⅪPbX6 q眦m嘶dots at water

interf．ace．

COmpeting magnetic states in sⅢ∞ne and germanene 2D

fermmagnets

DmItry V AveryanOvl， Ivan S． S0kOIOvl， Mikha．1 S

PIatunOv2-t，Fabrice Wilhelm2，Andrei R09alev2，Pierluig
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Elemenc-selective X．rav m雄，letic c沁ular dichmism(XMCD)study
probes me coe)【iStence of ferroma印etism a11d舭tiferromaPnetism
i11 t、^，o．dimeIlsioml(2D)silicene and germanene coupled wim rare．

谨吐hs．n d如nnines me layeI峨pendem evoludon of ma盆皿etism with

appIied mag丑etic field'ma删ic polaI乜ation ofthe Xene backbone，

spill，a11d aIlgular con仃ibutions to me magnetic momems．
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PhOtOacOustic—{mmune the旧py wnh a muIt；-purpOse black

phOsphOrus-based nanOparticIe

Fanchu Zeng，Huan Qin’，Liming Liu，Haocai Chang，Qun Chen，

Linghua Wu，Le zhang，Zhujun wu，and Da Xing’

Soum ChiIla Nomal University，ChiIla

3403—341 5
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蒜辫子
嚣啦Black phosphorus 婚Cy5 5 ●TPP RGD

mmunolherapy
Primarv lumOr

A州CTU憎
--——-——+

Re-c吲Ienged
tUmOr

Dual targeting potencv of BP肿P瓜GD瓜848 nanopanicle call

achieve precise eradication of me primary tumor wimout danla聆
to nomal tissue．Photoacoustic(PAl t11erapv mat combiIles wim

checkpoiIlt-blockade immunotherapy can stimulate a s仃ong aJlti．

tumor immune response，achieve inhibit metastases，and prevent
tumOr relapses．

Sub-gap defect density cha陪cteriza稍on 0f moIybdenum

0xide：A几anneaIing Study for s0Iar Oe¨appIications

Daniele Scir色1，2，’，PauI PrOcel2。AntOninO GuIln03，O|．ndo

lsabe¨a2，Mir0 Zeman2，and IsOdiana Crupil

1 Universi哆ofPale衄o，Italy
2
DeIR UIliversi够ofTechnolo肼The Ne龇rlaIlds

3
Universi哆of Catallia，Italy

3416—3424
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，巨文、

瓣

Wj report a me吐10d to e)(tract me defbcc densi够吐1rough optoelecmcal
measures takiIlg iIlto account t11e presence of smaU polaron．Such
characterization is crucial for the optimization of solar cells

implementing molybden啪oxide as hole selective comact．

Carbon nanOdOts：A new p怕cursOr to achieVe阳adive

nanopOrous HOPG surfa∞s

C r．stina Guti6rrez—Sanchez’，Emi|ianO Marlinez．Pe r．^吉n，

CarIOs Bus6一R09er0，M6nica Revenga-Parra，F6Iix Pa r．enle，

and Encarnaci6n LOrenzO+

Uhiversidad Am6noma de Madrid，Spain

3425—3432

Nanoporous HOpG

L—
AFM

A new method for preparing nanoporous highly oriented pyrol”ic

graphite(HoPG)surf；lces has been developed．Carbon nanodot

(CND)combined with the electrochemical etching trcatmem is

responsible for generating nallopores on the HOPG surface．
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Suspended supercOnducting weak¨nks from aerOsOI—

synthesized singIe-wa¨ed carbOn nanOtubes

Jukka—Pekka Kaikkonen+，AbhiIash Thannly¨Sebastian，Pat—k

LaihO，Nan VVbi，Marc0 W¨I，、佑ngping LiaO，EskO I．Kauppinen，

and Pertti J．Hal(onen’

Aalto Universi劬Finland

3433—3438
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Suspended superconducting weak lir出s were fabricated by也er．

mophoretic deposition of aerosol-synthesized sillgle—walled carbon

nanotubes on top of pref．abricated superconducting electro(1es．

Transparent contacts to nanotubes were produced by vacuum—

a11nealiIlg arld tlle resultmg iIldividual carbon na|lotubes，suspended

over molvbdenum．rheni啪elec订odes，sustained proxilllity．irlduced

supercun七ms up to 53 nA．

Oxygen—induced cOntrO¨abIe p-type dOping in 2D

semiconductor transition metaI dichalcOgenides

QUie Lian91，2，Jian Gou2，Arramel2，Qian Zhan92，’，Wenjing

Zhan91，+，and Andrew Thye Shen VVee2，’

1
Shenzhen Uni、惯si吼China

2 National Univers时of Singapore，Smgapore

3439—3444

Controllable hole doDing is achieved bv oxvgen interaction in

penta霉ronal arld hexagonal two．diIllensiorlal(2D)仃aIlsition metal

dichalc02enides(TMDsl witll廿1ree dommated mechaIlisms in five

fcW-lavered TMDs fMoTe，，PdSe，，MoSe2，WSe2 aIld PtSe2)，wIlich
is iIlvestigated bv combined scanning nlI]【Ileliflg microscopy(STM)，
electricaltransport，atomic force micmscopv(AFM)and X．rav

photoelectron spectroscopy(XPS)．

N0n-v0Iatile prog陀mmabIe homogeneOus Iate阳I Mo_re2

junGIion for muⅢ_b．t们ash memory and high-perf．orman∞
Optoel9曲-onics

Enxiu Wu’，Yuan Xie，ShUie Wang，Daihua Zhang，Xiaodong

Hu’，and Jing Liu’

Ti删in univerS吼Chm

3445—345 1
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A non-volatile opto-electrical dopillg叩proach wim spatial res01ution

is developed，which enabIes 3一bit nash memory and Various

pro鲈ammable homojunctions based on the same M01b2／BN
heterostmctLlre．

Er旧tum to：RemoVing∞ntamInants from t陷nsfer怕d CVD g陷phene(https：，，doi．org／10．1007／s12274一020·2671-6)

3452
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