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Fig. 1. Effects of defects and grain boundaries on the nucleation of metal nanoparticles (NPs) on two-dimensional materials: (a)—
(¢) AC-TEM images at 800 °C showing Au clusters moving from the edge of a graphene hole to a defective site (indicated by red

dotted circle)?; (d)—(g) selective nucleation of Pt NPs at the grain boundary of monolayer MoS,2!.
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Fig. 2. Reduction of Au NPs and the effects of surface structures of MoS, on Au morphology®: (a) Schematic of femtosecond pulses
irradiating on MoS,; (b) Au cations were reduced to be Au atoms by laser treated MoS,; (c) short-periodic structures and (d) long-
periodic structures led to different non-spherical Au NPs (0 s” and “30 min” represent the reaction time of laser-treated MoS, and

AuCly solution).
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Fig. 3. Real-time HRTEM images of coalescence of Au NPs via the rotation and grain boundary (GB) migration®: (a) Two NPs
approach each other with an initial misalignment angle of 11.7°; (b)—(d) the NPs rotate to align their crystallographic orientations
(The yellow and red dotted lines indicate the locked and created twin boundaries, respectively, in the combined particle during co-

alescence); (€)—(f) two NPs come close together and a neck is formed at the particle-particle interface; (g)—(i) GB moves to the edge

of the combined particle, creating a single crystalline particle. Scale bar is 2 nm.

DI S0l GO SH#UA, 78 i+ s BT AL
WEE 4 Jm G AR Y AR R RIS, T4 B g oK
RLZS Ty TEAT 520 I i Ak BT 2 T ik 1 07 88 A
JIT AR KO 1) A 4K 32 J] 16 T 7 T Al 52 e 4K
FHES T A7 2808, MoS, 7EHLF AR I~ HAT T &1
FROEME, iz | TEM % A F B B IR A HLF 5Y
MoS, %5 ZHER 5 4 T JHURL ) T AH B A H B H:
Xof 453 JR AR URL A= A Y 5 )

AHIRGE /N FH v 3 35 S P T B A v A
PR A ST T B AR (high resolution-scanning
transmission electron microscopy, HR-STEM), i
PIBFFE T /D)2 MoS, R IFTTIRRAY Au 44K URL Y Ji
T-HEG VRN 25 AL B, R Au BURL M A3 9K
STURE ) A5 5 A ) P AR S AR, R R B R P S 3
T Au B A MoS, Z [ ANER ] (B 4(a)—(c)).
MELE] Au i FHE MoS, RS IE B i -l 18
PEHE T HISR Au GRER R A K (B 4(d)). Au
i b {220} I A1 MoS,{ 110} I 1) A% 2 B JE A, 1 i
R 5L IR 2580 (B 4(e)), JETFr 3 STEM Ef&
i — R T Au RS MoS, @i 1Y i+ EHE
SIE L (K 4(F)). 7E 2 0 _E Ao 4 )8 - — 4k
A ST iR R R A T DU T A -
He 2 AR B GURAE B B TE R e At 2 S
I LAl

23 HAENTREEK

T4 8 9K UL 5 — iR RHE SRR |
FHEE TR 25, &RAUKPURL S AR
ST T REAEAE ShA% I AR FIR 7, 1308 A% o AR X i
T4 JE RS 4R AR R BE A
M), PR IO AR PR H 30 st R B A T 4 S ok
5 bR Z A B AU AR L AN A, B
FAAEHE I FAETFBe, B9 4 IR 9K ks 5 2 b At
F1%) T o A R H Ak FLA S 3L

1k Au-MoS, SZE | Sk 22 8177 1
B AR G TE, 2 B0 Au A SRR R A K. 12
Sy T AR . BEEUE TR AR T B g T 4
A A GORITURLFNZE AL AT B Aw Al )
ML S 800 R 4.075 F1 4.087 A, RIAZ k& mE
J&, Au B R SISO N T ~0.3% P4, B E 4
H K 2% Warner WF5% /NH 123 328 BV AC-TEM
WLEE 800 °C T e il - AR 1S B Pt 9K,
K BNk i HLA O STy 254, Hoh Ry 3—
5 nm YK A MoS, RAMEA K LR, Pt 40k
fm (L1L) T P4 it T ) BB U AR N AR AR R T ~0.6%
(K1 5(a) A& 5(b)), X F HA 20 A4 Pt R
T HAEZ 1 nm WA, H(111) & e S
MoS, (100) I A9 fh A% [ BE (~2.710 A) $23L, L
Pt (KRR T 7.7—9.5% (18 5(c) FIK 5(d)).

066801-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 71, No. 6 (2022) 066801

2umn=§

(c)

MoS,
Au (12}0)
{111} - (0220)
{200} B (0110)

Au(220)
{220}

Au(202)

=

7/ 5 nm
[ ——

Kl 4 (a) &RIFITIARE] MoS, iy TEM E; (b) it fE R AP IRAT 9 d )5, S 7E MoS, [ TEM EHZ; (c) F (b) Hh 4K ik
DCICRIAE ff DAY FL 740 S TR RE; (d) 723 B STEM R R 1 42 50576 MoS, Rl BRI RSl (3 GFF L8R 1 B
EIET); (o) SAVRBLARTE MoS, b AY LAY B IR S 40 (f) I 70 PFAY STEM IR 7R T SR EE 5 MoS, f 9 40 IE HE 51 15
w14

Fig. 4. (a) TEM images of Au on MoS, at the same location just after deposition; (b) TEM images of Au on MoS, stored in a nitro-
gen box after 9 days; (c) selective area electron diffraction patterns for the NP and dendrite regions in (b); (d) the atomic-resolu-
tion STEM image showing migration channels of Au atoms on MoS, surfaces (The isolated Au atoms are marked by yellow arrows);

(e) typical moiré fringes in HRTEM of Au dendrites on MoSy; (f) the atomic-resolution STEM image showing the lattice match of

Au dendrites with MoS, latticel*.
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Fig. 5. Lattice orientation and spacing of Pt nanocrystals and clusters on MoS,?: (a) STEM image of a Pt nanocrystal attached to
the edge of MoS,; (b) FFT image of (a) with the crystal plane indices of Pt and MoS,, and the crystal plane spacing of Pt (111);

(¢) STEM image of an ultrasmall Pt nanocrystal or cluster showing the epitaxial orientation on monolayer MoS, (Inset on the left

bottom shows a clean region of MoS,); (d) the FFT image of (c).
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Fig. 6. Optical images of exfoliated MoS, layers on (a) Al,O3 and (b) mica substrates; AFM images of (¢) Al,O3 and (d) mica sub-

strates; comparison of Raman spectra of the pristine and Ag-deposited 1L MoS, on (e) Al,O5 and (f) mica substrates, as well as the

evolution of Raman spectra over time. Raman peak splitting after Ag deposition on the two kinds of substrates can be seen from

comparing the first top-most panels and the second panels. The quenching rate of splitting Raman peaks of E%lg modes differs, as

indicated by the red arrows. SEM images of Ag-deposited 1L MoS, on the two kinds of substrates are shown in the insets. Scale

bars are 100 nm.
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Fig. 7. HAADF images of graphene and MoS, etched by different metal clusters: (a) Graphene etching in the presence of an Al lay-
er of 2 A nominal thickness after the start of the hole formation; (b) after the hole enlargement in subsequent scans (Some Al atoms
are indicated by red arrows in (a) and (b)); (c) 2 A titanium evaporated onto monolayer graphene; (d) magnified image showing
direct etching of Ti on the basal plane of graphenel!”;; (e) ADF-STEM image of a region after 3 h at 800 °C showing reduced carbon
and Pt nanocrystals; (f)—(k) sequence of ADF-STEM images showing catalytic etching of MoS, by the Pt nanocrystal labeled in (e),

initiated by electron beam irradiation. Orange arrow indicates an amorphous carbon disk. Time between frames is ~30 s. Scale bars

are all 1 nm3.
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Fig. 8. Morphology of MoS, modified by Au NPs and the effect on source-drain current in FETP: (a) Schematic illustration depict-
ing the anchoring of Au NP on MoS, via chemical reduction strategy; (b) SEM image of Au-MoS, hybrid structure; (c) at 80 K the
conductivity of MoS, device is increased 10° folds after Au functionalization (Au-MoS,) (The inset shows an enlarged view of Ipg
versus Vpg response for MoS, at 80 K); (d) at 160 K, with Vpg = 0.5 V, back-gating characteristics of MoS, and Au-MoS, FET's are

shown. The top inset shows capacitance circuitry of the Au-MoS, device. Bottom-left inset shows the structure of MoS, FET and

Au-MoS, FET. Bottom-right inset shows a SEM micrograph of Au-MoS, FET. Scale bar is 10 pm.
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Fig. 9. (a) TEM images of 40 nm Au NPs deposited on GO sheets; (b) UV-vis spectra of aqueous solution of 40 nm Au NPs before
and after attachment to the GO sheet; (¢) SERS spectra of PATP using (i) the 40 nm Au NPs and (ii) the corresponding Au-GO
composites as SERS substrates, respectivelyl®; (d) SEM image showing the Ag bowtie array directly patterned on well-defined,
stacked triangular flakes of mono- and bilayer MoS, (The inset shows the enlarged SEM image of the Ag bowtie); (e) PL spectra of
bare MoS,, bowtie array and bowtie-MoS,. Inset shows PL in log scale; (f) AR/R spectra of bare MoS,, Ag bowtie array, and Ag
bowtie-MoS, at 77 K and TE polarization. Clear Fano resonances are observed when the bowtie lattice-LSP modes overlap with
MoS, excitons. Ag bowtie array: side length 100 nm, 2 and ¥ direction periods 400 and 300 nm, respectively6s.
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Fig. 10. Plasmonic hot electron induced structural phase transition from 2H to 1T in monolayer MoS,®: (a) PL spectrum red-shift-
ing and broadening was found after the 5 nm Au NPs were deposited on MoS,; (b) three new Raman peaks consistent with the 1T
phase recorded after the Au NP deposition; (¢) schematic of a MoS, film with hot electrons generated from Au NPs; (d) the prin-
ciple of hot electron generation is Au NP plasmon decay into hot electrons with the highest electron energies one plasmon quantum
above the Fermi level; (e) the transition between 2H and 1T structure (The Mo 4d-orbitals in 2H phase have three groups, and in
1T phase have two. When an extra electron fill an unoccupied Mo 4d-orbital, the 1T phase is stabilized).

066801-13


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 3B =% R Acta Phys. Sin.

Vol. 71, No. 6 (2022) 066801

MoS,, Co-MoS, 5 JitZ5#4), | F 5t i g 4% 5230
T MoS, M 2H F| 1T By AHAE, fifi 42 J&-MoS, 1k &
T LS AT S AEAR PR RE, W EF Co-MoS,
S5 IO 235 ) 1 L 2 o SUPE BE R & T MRS Pt/C
S}

JER R IE S R
PL MoS, WU A —4if AR R EA I
Y r 2 EsA S IR 5T, FEANOR AL T22 AL T
RO AH T AR AR I
AE IS, B JZ MoS, fLREM W A S LT A 1Y
5.6%, Bt LUl g 5 L A A B9 ' A4 a2
Tt RS 14 6 J AR R G M el ik — e b e
WACRE ST, SEPEAL —ZEARDE f A PR RE Y EE 2
1. S JRAUKBURLRY LSPR AL AT A5 204 i xR e
eSS R E SISl PN v LN AR = o7
THK, HEMTATERTYERE. )8 2K Ok —ZEb4

3.4

Source

BLSE A L2812 N T4 B 4 r g
o, JEBCR AR T T ARG AR,

Hh BB 2 e B R Py B 5 BT A A 5
I 10 2D 22 MoS, FUE Au 99K M KL, &R
Au ) SPR & AT AMGsE R i i, M 2 25 42
T MoS, G HL f AR O HL T . 7E 2D 2 MoS,
e AR EUUR 4 nm JB Au B9 E4AY HL IR
PR T, MR RHYE Au GOK IR R3]
il B A0 A 1 2 B 3 A8 3 iR Y 't H it e 7 1900, 7
Ag-MoS,, Au-MoTe,, Au-SnS, 25 H, i AR Hi
R IE T Y O H I e R B 5 -3 E Au-
MoTe, S B Z5#) HH, Au W) H F 75 53 MoTe,
FHBEN p B EA N n B ) dE— DR R
TOLHLYR. 7F 365 F1 405 nm JEME T, 2416
FARES T 210 £ LA 02,

BETTIFAE HE G 59 4 8 40 K Uk ) B AR 25 4 1Y
FEHN A58, TR . T E B ISR

S0l (b) . -—-+-- Without pattern
v e +-- Dimer array
; -+ Heptamer array
<§: 40 + Laser: 10 pW
> Gate: 0 V
c
= or et
o .
<} .
2 LTI S
i —40 % ,"
\. ,"I
—80 ;_’:o
-8 4 8
Line scan position/pm
120
(d) —— Bare —— NP II
100 | — NPI — NPG
i 80F [~ [ [— [~ —
~
s 60F
@
b
2 40f
2
ﬂ’% 30r — [ —— — by X 10
20 ] E = — a1 X 10
A
ol 2 bt
0 10 20 30 40 50

Time/s

B 11 (a) Je7E P H B2 A 8800 Z 181 A SRS Au 90K BB BRI R B &L (b) 1 & 176 B R IR IR 1 057 m, WH Au 9k R
2R A Au gNK 8 T R ORAI-B SRR BE BB 1 A B0 9 5 HL U I e 5 R ) (c) BBk Au gA R IBURDGAIESS F Y B2 MoS, G LR
W25 0 78 B L5 (d) ASTR] G A 8 0 4 119 5 FEL 3 BE B 1] A AR f 2R, Horh Vi, = 0V, Vg = 1 V. Bare F/R A Au 90K Bk 73k 1)
HJ7 MoS,, NP I A1 NP II 43 5 378 MoS, I f 8/ Au 49 KBk A R B AR B, NP G RR Au 99K BRI G 25 44 (72

Fig. 11. (a) Schematic illustration of a single Au heptamer sandwiched between two sheets of monolayer graphene; (b) photocur-
rent measurements of graphene without Au nanoantennas and modified by Au dimer and heptamer arrays, obtained along the line
scan direction shown in the inset; (¢) schematic diagram of a monolayer MoS, photodetector loaded with Au NP grating; (d) photo-
current-time response of different photodetectors, where Vg = 0 V and Vpg = 1 V. Bare denotes monolayer MoS, without Au NPs,
NP I and NP II denote Au NPs loaded on MoS, with different diameters and densities, respectively, and NP G denotes Au NP grat-

ing structurel™!,
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Fig. 12. (a) Schematic diagram of a bilayer MoS, device deposited with Pt nanostrips; (b) time-dependent photocurrent measure-

ment before and after deposition of Pt nanostrips under visible light (532 nm) irradiation (Red curve indicates the result before de-

position and green curve indicates that after deposition); (c) photocurrent measurement at different bias voltages under UV light

(325 nm) irradiation (power density 184 mW-cm 2); (d) time-dependent photocurrent measurements under exposure to different

NIR light (980 nm) intensities (bias voltage: 1 V), where the inset shows that the linear dependence of the photocurrent on the in-

cident laser power intensity!9.
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Abstract

Two-dimensional (2D) material has atomic smooth surface, nano-scale thickness and ultra-high specific
surface area, which is an important platform for studying the interface interaction between metal nanoparticles
(NPs) and 2D materials, and also for observing the surface atomic migration, structural evolution and
aggregation of metal NPs in real time and in situ. By rationally designing and constructing the interfaces of
metal NPs and 2D materials, the characterization of the interface structure on an atomic scale is very important
in revealing the structure-property relationship. It is expected that the investigation is helpful in understanding
the mechanism of interaction between metal and 2D materials and optimizing the performance of the devices
based on metal-2D material heterojunctions.

In this review, the recent progress of interface modulation and physical properties of the heterostructure of
metal NPs and 2D materials are summarized. The nucleation, growth, structural evolution and characterization
of metal NPs on the surface of 2D materials are reviewed. The effects of metal NPs on the crystal structure,
electronic state and energy band of 2D materials are analyzed. The possible interfacial strain and interfacial
reaction are also included. Because of the modulation of electrical and optical properties of 2D materials, the
performance of metal NPs-2D material based field effect transistor devices and optoelectronic devices are impro-
ved. This review is helpful in clarifying the physical mechanism of microstructure affecting the properties of
metal NPs-2D material heterostructures on an atomic scale, and also in developing the metal-2D material heterostru-

ctures and their applications in the fields of electronic devices, photoelectric devices, energy devices, etc.

Keywords: two-dimensional materials, plasmon resonance, interface structure, transmission electron

microscopy

PACS: 68.65.Pq, 73.20.Mf, 61.46.—w, 68.37.Lp DOI: 10.7498 /aps.71.20211902

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11974041, 12034002, 51971025) and the
Beijing Natural Science Foundation, China (Grant No. 2212034).
1 Corresponding author. E-mail: yhsun@ustb.edu.cn

1 Corresponding author. E-mail: rmwang@ustb.edu.cn

066801-18


http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1021/acs.nanolett.1c00271
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1063/1.5116644
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1088/1361-6528/ab72bf
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/acs.chemmater.9b02886
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1021/nl301774e
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.1002/adom.201700009
http://doi.org/10.7498/aps.71.20211902
http://doi.org/10.7498/aps.71.20211902
mailto:yhsun@ustb.edu.cn
mailto:yhsun@ustb.edu.cn
mailto:rmwang@ustb.edu.cn
mailto:rmwang@ustb.edu.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

	1 引　言
	2 金属纳米颗粒-二维材料的成核、生长和结构演化
	2.1 成核和生长
	2.2 结构演化及其表征
	2.3 界面应变及其演化
	2.4 界面反应

	3 金属纳米颗粒-二维材料异质结构的功能特性和器件应用
	3.1 沟道掺杂与界面改性传感
	3.2 表面等离激元共振增强拉曼光谱和发光特性
	3.3 金属诱导结构相变
	3.4 光电流特性和光电器件

	4 总结与展望

