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Abstract

In this work, the low-temperature preparation technology of large-scale two-dimensional sin-
gle-crystal WO; micro/nano plates was investigated using the WSe;-assisted Chemical Vapor Depo-
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sition (CVD) method. And the influencing factors of the growth time, temperature, and mass ratio of
WO3 and WSe; powder on the morphology, microstructure and growth scale of single-crystal WO
micro/nano plates were analyzed, respectively. Optical microscopy and scanning electron microsco-
py demonstrate that the synthesized single-crystal WO; micro/nano plates exhibit a well-faceted
rhombic geometry with a lateral dimension up to several microns to tens of microns. Moreover, the
thickness ranging from several nm to a dozen nm can be achieved. The preparation of W0O; mi-
cro/nano plates showed smooth surface, clear boundary, uniform thickness, and certain light trans-
mittance. It was found that the furnace center temperature of 1300°C, a growth time of 30 minutes,
and a mixed powder of WO3; and WSe; with a mass ratio of 4:1 were the optimum preparation para-
meters. Simultaneously, the I-V and photoelectric response performances of W0, micro/nano plates
were measured. The results displayed that the conductive type of synthesized single-crystal WO, mi-
cro/nano plates exhibited obvious metallic characteristics, as well as good photoresponse properties
to the change in brightness of the irradiation source.
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ARG A AR B A S R I A R, JIT 10 ARk, AATIX 4k SR A (2DMO) i MO,
MOx. MxOy (FH MAREEE; x fy NrlREMANE) L EAE T, LS. R Bl 17 i
75 T A S AE T B AR O3 [1] [2] [3]. — ML R, 2DMO AR D i — A& g BH 3 1A — N B 4
B PR EZE S, A 2DMO #EFEA AR A2 v B LR R A Y . S5 ARG =44
JEEAIMEEEL, 2DMO MR —BCh R R, B RERE . WRIRER. REHEEE. &1
PSR BRI A% T VAR B s, R, 2DMO FERIE PR E. ST B, b, REEE. K
PHAEE I Al BE R AR SRS R I T b L AT 5. Ik, TS EOF AL e —on ek, . Tio,.
ZnO. CuO. Sn0,. V,0s. f-Ga,03. Co50,+ NiO. MnO,. Fe,05 %% K = e 4 @A ALM, in: CoNiO,. LiCoO,-
NaMnO, 5 AL e T 2k B 57 T 4584 2DMO - AR il % S A AR 98 B 7 R 2B 78 TAE. HT,
2DMO TN KA AL 5 5 F PR i) 46 732l R MR A 20, (ECR % T 25 4% HH 1K) 2DMO T KA Al £ it P AH %o
B, 2SRRI JE BRI ] RS Izl e J0A PR . BRI, J9iii /2 %25 2DMO #PRH RN F sk, JF
JEETE . KT 5 2DMO SRR R T 45 A b AR FRIRIF S8 — BAR FL R Hh 1 DG ) A

WO, s&—Fhaft 58/ 1) 2DMO AR, FTAIEF TR, WO, fEfEAL . ARIREE . BLE F H i g 5
AR — & NV RE[4] [5]. I WO, & Bl E iR, il & il B LA LR %A, AEKHERE
S, XL EAR TORR B E WO MEHIA RS MR K. mRRI, HTAKRETR, &4
79 1500°C~2000°C, ZA A1k, AFF KN WO, TG B il & SRR R J7 w78 B S & R D
[6] [7][8] [9] [10]. PEitt, F A —Fh-& il B2 A X BRI KR B 5 WO, KA Rl 46 T2, 433t
T Rl &R R 2R, W90 WO, TR BHED G R, 0 ARSI R 5l WO, KA BHE 72§
PR JEHT L B A, fEREBOR SR B FH A AT 2 R B

ASCHF T R WSe, Sl B AL 22 S AHDURR(CVD) J7 725 i) 4% Bty WO AR A (1 S5 J 5 [R) 2 A 7
W R I, I WSe, 5 WO, IR &, FI FH WSe, AL E4 BIE A, WHE CVD 4P il 575 1100°C~1300°C
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NV, KBRS AE LA pm, REDCHE, BRAPUTE KRR, I 2 SrE. Aig
SCHIE TS5 RS L WO, AR R FE RO 8805 ST RoE. ML, AR RESOR SR A N A B 7T R
AEENSENE.
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Figure 1. Experimental device diagram of single-crystal WO, mi-
cro/nano plates prepared by CVD method
B 1. CVD kI B & WO, K Msie B E

SEaG e, SR A IERHR R B AR B2 5] 1 OTF-1700 B ALO, B4 CVD & s #EAT B it WO, gk
I . SER A, DL WOz RpoR (4 99.999%, bt F R BEHE AR A F])F1 WSe, #3(4E 99.999%, JbmH
RIBRHA AT NERL PLETRE G ALE I SiF(111) JYEE: 20 mm x 10 mm, #EfbIEE: 1000°C,
Lhy R, gl Ar SONER, Jokid & Eu Bl 24 WOs Bt WSe, Bi RS SHRA IS, K ot
(17 ALO, B, ok G I 1 SifSiO, B Fr ZE B AP 02 28 em 1R KT 1Al B o ORISR AR
BBV RO, TEP T IE S BT IS ALOS; P A ER 10 om AL E — M & F 2 FLIM R
8, BJE, P CVD VIRVESENE Y, DIHEH 2 Umin HUEITHR. fl&H, TURENEIZN
2000 Pa. SZ36H, 14t CVD JURVE FRIE AN E N 80 mL/min HIm4l Ars BEJS, 7E1h P, BEhaE o
FEMETRN#E] 1100°C~1350 C I E . MINFR LA B e G, FFIGTHR, fEARTISESET,
BT WO IR Fry [ 1 RSB B DIRSERUG, B, RREHEAN Ar SRS, B EH
SRR IR, 5 RH Ar SRIHIGE . REURUSE, FTAERNES, BURFERETIN 1.

B 8 A WO, T R e & 280, R IEAS /i, ERTASEIG SN ELAL |, 158
#1-3 R SH, S SO R R R AT B LU AR, AT T A AR SO LS WO,
TR A AE KRR RSN, B 2R 3R B WSe, My A B CVD ki 4 4k 55 WO, Tk Fr I HE 1 4 230

Table 1. Preparation parameters of No. 1 single-crystal micro/nano WO, plate

F 1158 WO, MAKAFIHEESH

Mg A PSR TRE 1-1 1-2 1-3
WO, ¥ K Jiii 5 (g) 0.1 0.1 0.1
WSe, ¥ A i (g) 0.025 0.025 0.025

HL R (°C) 1300 1300 1300
Ar SR E(mL/min) 80 80 80
Az KB [F] (min) 5 10 30
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Table 2. Preparation parameters of No. 2 single-crystal micro/nano WO, plate

2.2 B8R WO, KIS

SIS HNE S 2-1 2-2 2-3
WO, # K5 (g) 0.1 0.1 0.1
WSe, ¥ A 7 () 0 0.025 0.05

HLLREE(C) 1300 1300 1300
Ar S i & (mL/min) 80 80 80
Az KB ] (min) 30 30 30

Table 3. Preparation parameters of No. 3 single-crystal micro/nano WO, plate

% 3.3 SH & WO, KA MH&ESH

Mg S PSEERTE e 31 3-2 3-3 3-4 35 3-6
WO3 # K 5 () 0.1 0.1 0.1 0.1 0.1 0.1
WSe, ¥3 A 51 & (g) 0.025 0.025 0.025 0.025 0.025 0.025

HLR E(°C) 1100 1150 1200 1250 1300 1350
Ar S i & (mL/min) 80 80 80 80 80 80
Az K [ (min) 30 30 30 30 30 30

XPAS ] ) 26 R ity AR B DG BAER (IX7L,  H AR SRR TS HT) A7 S 9 41 H 85 (SUB010,  H ACHLF)
MY HR I R EBROES X SR AT M A (Empyrean, T 2248 RN A 2 618 (Finder 930, Jb5T
FNTPORY AR T H S 5 ARG FR T BB (MultiMode8,  S2[E Bruker) IR T il & 4F 5 1414
REAE S JE RS s 2 SRR PR 013 (4200SC, 32 [ 1), K 500 nm 1RSI EREL K 4 2 A7 FE Al i,
TR T AN A 48 B WO, TN K A B 1-V R B FUREE

3. &R511i8
3.1, FIRFREF WO, £ FrEaI52 0

2 S TR 1-3 FTAANFES R & 4R WO, Tk i 1965 B AU (OM) Rl 4 Ha Bt
(SEM)IISL LR Jr o RAE KIS CVD i RR RIS 2 e gl 15 R 0%, R R B 4k 5 WO, fill
YUK R SR E AR, BT T AKX FE RS L. 1 2 H al. a2 Rl a3 B4l
SN 2% 1 F AR IRAE] 235009 5 ming 10 min AT 30 min B9 1-1. 1-2 M 1-3 4510 3 ANEES, prE IR
#9 1300°C, HESHMAME. EE 2 i al. a2 Ml a3 =AMREME, TTUEH, 3 MSETHI&
(1 WO, Tk Fr #8 I T WU Z5 4548, KL LA pm B LT pm, A2 UK WO, TRgK 120 55 1
R, FORMLL. UiBAAE WSe, B T, KA CVD 5614 H I WO, fléh kK F T RFF & WO, ¥ H
A P21/c 7% [ FHE ) A A AR 45 K RFAIE[4] [10] .

M 2 sy al B BeAs B A AR SEM BE A PTE H, AR 5 min (1 1-1 SRR g, DTRIRTRLK
Z BRI T ZIAR, D BEA RN, SRREZNLT nm BJUAS pme K2 1 al
B4 AP SEM IR RTE H, SRR L . IITEIE UAIRAE R, CVD IR &) i A F)
TS WO, K il 4« AN 2 /i a2 HE A r & i, AR KIS [R]D 10 min [ 1-2 S 4F 0, 7RI R EK 5]
BRI 5 AR R, IRRIIAK i K2 ANUAEE TR 450, HARTDGHT, L FENT, MkiREL
A pm BJLA pm, (HE S EATAE SRR — SRR AR K L. AL 2 a2 B4 A A SEM
BATE, WEAT, S U MMAK B A G — @ A K, SIS YIRS T, &
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2 A KT TRDG 28 55 WO, K AR K AR ELZE . WK 2 i) a3 IR T Y, B 7R TR
IEKTY 30 min, il 1-3 SHEA ROV DAz A5, K9 LA pm 2Lt pm. A 2
a3 [ LA AER SEM BRI L BRI ) s DDA ZS T A AR T, MMM, I FHERE. M
R b SRR Y WO, TR Al & e, ORI ) WO, K R FEASK, 75 OM JRA i LB 1 B
R AT E I R R, 1-3 SR IR AR WO, K A i L 7 — AR,
BRSFRANAIUE nm BJLAS pm, 38 4R G WO, K IAE KOS R VLS A KL AHs Sk
WHTCER[2], ££ WSe, HliBl CVD il % WO, TRgHA 7 I RE 5 EEAMA i) RS0 A AR B AN A= A i ]
HHUR. BATSIGFRAE, BEE LKA 5 min ZKZE 30 min, A=K WO, T K i i) )RU~T
LT BRI kg BTSSR B, 7E WSe, HiliB CVD 4 WO, gk v i id 2, 171931451 e
AR BRI ) 4L WO, TR s EIEHIRZ T, CVD PRI [A] 22/ BNiZERF 3] 20~30 min.

\ \1 0 pme
Figure 2. Image of WO, micro/nano plates prepared by CVD method: (al) Image of sample No. 1-1 in Table 1 and the inset is
image of WO, micro/nano plate samples; (a2) Image of sample No. 1-2 in Table 1 and the inset is image of WO, micro/nano
plate samples; (a3) Image of sample No. 1-3 in Table 1 and the inset is image of WO, micro/nano plate samples; (b1) SEM
image of sample No. 2-1 in Table 2; (b2) SEM image of sample No. 2-3 in Table 2; (c1) OM image of sample No. 3-1 in Ta-
ble 3 and the inset is SEM image of the corresponding sample; (c2) OM image of sample No. 3-3 in Table 3 and the inset is
SEM image of the corresponding sample; (c3) SEM image of sample No. 3-5 in Table 3 and the inset is the SEM image of
the corresponding sample; (c4) OM image of sample No. 3-6 in Table 3

2. CVD EHI&H WO, AR E: (al) &= 1 % 1-1 #mBE, NEEAMAK WO, $RBA; (a2) &=
1o 12 Hmm R, NIEERMAK WO, HmMBRA; @3) & 1% 13 iR, AEEAMMK WO, HmE)
BBH; (b1) &2 9 2-1 H&EK SEM BE; (b2) %2 B 2-3 #MA SEM BR; (c1) £3F 1 H#HRKOMBL, A
HRE AR AR SEM BE; (c2) 5= 3 7 3-3 #mi OM B, WREERX MM SEM BA; (c3) &3 35
HmE SEM BE, WNEEAX MR SEM BF; (c4) 3= 3 1 3-6 #£mAY OM B
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2 Hi bl K b2 B % 2 FRS IR 2-1 K 2-3 B i Horf, R T RIS LA WSe, R4 B AE
2-1 PRSI, WA TRIN WSe, KoK, 2-2 NIEH LG, 1 2-3 FEfHl4& A 7t &M WSe, BiK, 3
ARSI E R S SEEAE R . K2 B bl BB AIEH, 7578 WSe M REHBNER T, £ 30 min £ K,
DU R Z 0K, Bl WA A&, BRIk v R RANASE, 20814 um,
A FHAER, EEHRAYS . IWE 2t b2 B aTEH, TR & WSe, M R HBIER T, £ 30 min 2k
Kb fE i, DU =2 N TEE T ARG BRL, KN LA ume (BB RSk fRR k], Hhd
AAE— LSS VTR, KNI um, ZFTRIAFE LLRGHEMT, HIEEECOR, SRR L,
RINAKIYL) . 2-2 SHEMEISSHE 1-3 SR8, siHCSUm, FIA4 T, Sl&0Remsah
SEEMNUIAZETY, SHREENE, WATW, BFEmRE, HEWRT —ERNEefett, REMBN%E
I Yk /b 2 B WO, K A o

SCHRBIEFL R IR[A] [7], 76 CVD JWiH, 7E WSe, FIHHBI T, WO, KI5 WSe, 2 [A] 1] Ji T8 i )5 ok
) B B P AR A il W-O SRAN e . Bl SRS IRIEAT , WO, 3R O Ji T Re 6 3 i 3R 41 WSe, [ W
JRF, AR E 2 W-0 L4k, ik W JCE M O JuR Z (AT B, 2B WO, X Ui, Fi|
F WO K A RN EURE, SR CVD 2l 4 B 5 WO, T K 3 FE i, WiSe, R A R 4 B 1 Pl R B 22,
K, 7R84 WSe, IRy RIEHEMER T, ARKIEFE, 12 dit bl BRS04 s st b,
A R RN . (B WSe, FIR RIS I, Hais it i FrrA s 2 e K, ik, K2
b2 HE AT 5 Fr R B T KR = 4ERRA o I T R WSe, FliB, 530K dh A K
JE P ) o MRS, BRAE KA AR KR RO, PIRBUR P R A A 2 . 5 BRTIR, RAA7EE R WO,
1 WSe, AR F LS4, TEGIE MR AR R 244 T, A B AR K BRI 48D 2 WO,
(BELP A

K 2 i cl~ca B4 Ikt i ZE 3 i 3-1. 3-3. 3-5. 3-6 S AL, b, 7EVIAR ). WO, 1 WSe,
MR T L SHALHI T, cl. 2. ¢3. c4 FE a2 7 yiBRIREE, 7307924 1100°C . 1200°C .
1300°C A1 1350°C. M 2 trcl BRI FEH, K 1100°CHRERAR, 1hERMNE)RERES, TIFARYH S0
FORLIR, BRI LA um B LA pm, SEANEURL ) A0 AT WA A%, A BRI SRR TR 4 B
LIR R —E IR A, BB H I T — B I R AR K S, (RN I R L R g
DUSEFE 5 WO K Fr o A el B 72 M N3 SEM IR AT B, RS FIBURDIR TR ) 230 T 4
B B TE IR A KRR AE , TR B SRR 5 4 5 5 WO, K A 22 ok, AR KR RS
FIF 4 55 WO, K A A K

MIE 2 i c2 A ATEH, (EEET R 1200°C )5, (b2 RN AEERETIESR, E WSe, FIFHBER T,
TYEPYI ST UURIZETIE 2, RN LI UAS pm B 1 pm, SORRYIRE F 200, B R A KBS R .
HNE 2 c2 I AT B A B NG SEM B PTE 2, UK S 1 DU 28 TR0 ST A A b, 1B
£ 1200°C A SR, AR U 48 5385 WO, K AT AE AR KR B, G IR P B AN & 4 9L 5% WO,
K B AR A KR . W 2 i 3 MR AT E Y, AR KR R4k 2 31 1300°C )5, (ERE) 1%
WSe, [AHBIT, UURH I —4E WO, K i N e E I IIEE TR 4544, 1A K281 pm L+ pm.
TR R THOCHE , B o0 B, 1 SIS T o Ui BRI TR S 1 A R T 4 B0 i WO, K i A .
K2 i 3 B AT BRI AEIR 4 TSR R AR 5 — AN BB R DU 35T 4k B WO, Tk
FHEF, TTLAESR, HRMERELS, H5EN, 4G EKErm e, X 5K 2t a3 B4
B3 W 2 H ca A TTEH, SUTRIE gL TH =3 1350°C &, 4h 2% M BEAR 1S HE5R 51, 7F WSe,
AR AR BIVE RN, i 3 L 1 KRB RUZ LA pm 2L+ pm FRPBTRLIRSS 56, 0K 2 18 52 30t )
RV ZET S, B S de 10 T 2 AN ORI DU 35 S, Ul B B (AR ROR R = 4 B
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M. AT, HUIBUR R E] 1350°Ca, BEAKE RN, AR -KAZT A K SR E =7 1A
RIS N, A KRR 2 DA KA - K - = 4Egk WO, L ik =AM E KRR, HIE RN
S YA K WO, B S AR IR R H  4E () WO, Tk F #5 — E 5.

I DL BRI, FRATVR I, & ERAR A OOR B 4B WO, Ak f, CVD AR KR EEANRE
b, WAREARMG: AR KEESOR K. BN CVD BRI O EE N 1300°C, A K E A
30 min, WO; fl WSe, ¥ AR R & LA 4:1. T #E— W FURE i B Se A IR B, FRATTR A BT Si 2
X IR BEAT T I5E, 7€ CVD &b ihiR N 1300°CHY, Ab-F R X7 A1) Si 3 A X 6l 1050°C
FoAio [RIEE, StLEsesb R B, SORIE 4k 5 WO, gk A 45 SR iAoy AR, O S SRR R SR At
FE, RNJFER A TR 2, BRI, WO5 B oK 1 & % HI7E 0.1~0.2 g Z [H].

NE— 25 o M S8 1) 45 HH K A ) SR AR SRR S R, FRAT I AN [F) 26 4F T 1l 4% O AR S E4T T XRD
FTS AN Raman 23 #r. [ 3 40l 45t 1 e fE 2 A 1 il 46 B LR oK B (1) XRD 3% &A1 Raman 1514 @i
FEE 1 3(a) ShRitE XRD S He, AR 3(a) AT 565 v 1 Hh AR i AT A U D R 1 A JES ST(LALL) i THT PR 497 S5 e
(JCPDS, PDF 27-1402), H:'& (IR 5 FEAT S U 7 il F B FRL i WO, [1)(011) (101). (002)F11(310) & I FI AT
I (JCPDS, PDF 32-1393). [AI, 4] 3(a)ff] XRD fi75 il it & B 1 JE #1055 ) WO3 (011) & i FI AT 5
g, FATANXZEHT CVD WA, DRI WO; &8 JFRH B 378 R VTR R i il . Rk, R
H WSe, il CVD kil s IR TG, WM B, 10 55 0 IRk i i 5 i WO, TRk Fr e
3(b) Mt KA T 1l 45 i LR B>k A 1) Raman 3% B, S rb (6 1 Kl 532 nm (06 A . 1 1
HH R A HE R A 20 BT 1) WO, T K B b B SR UG BR P, AT B B, 2R I S 0 DY 35 TR 4
Ky, WKZ109 18 pm. EEXF T, K I0i% Raman 1% & T 47T 668 cm AT 822 em A T I 2 5 ki
% WO, F1 O-W-O J& 18] {125 th AR 3R shig, /232 622 cm™ BT A A5 E 1Y Raman 442 WO, [ I
WeARBNE . IXE— DU, e tHRE A O 4 L WO, K Fr[10].

T BE— 3 TR B A A T 4% A DU S5 T — 4 B WO, K F i 28O B B, R R T
R (AFM)STRE AT TR B . ] 4 s AERl &6 T, ERGEA Si v BUTRAS 300 4
WO, Nk B i AFM FESAGATE B 04 8. A 4(a) ) AFM JESRIEITT & Y, TUAR IR —4E 9 5 WO, 3
YK I TS DY A SR A, RITCFROENE, L SUEN . HRIE R, SEUZHE WO, Tl

(a) 1%1 :yvgz (b) : —WO,
vSi ° ;

0-Ww-0

bending G

stretching

Intensity (a.u.)
Intensity (a.u.)

0 20 30 40 50 e _ 600 650 700 750 800 850 900
2 theta (degree) Raman Shift cm™)

Figure 3. (a) XRD pattern of the single-crystal WO, micro/nano plate: (b) Raman pattern of the single-crystal WO, micro/nano
plate and the inset is the in situ image of the analyzed single-crystal WO, micro/nano plate in the Raman test

3. (a) B& WO, MUK #I XRD i&[E; (b) #& WO, MK R ESIEE, NIEAWIITHIRR WO, K
RimEERAKERA

DOI: 10.12677/ms.2024.143029 256 PR R


https://doi.org/10.12677/ms.2024.143029

[ JERE

KPRl 7 2 aitl, EARIINRLE R WAL, 1% WO, K Fri K4 10 pm, —4EL5H
LW, HADRAAE — N RELA 3 pm FAERKKE, X5 2 gl —2. 15 4(b)%5 i 17X
FE AR RO = L il 26, AT Y, PR 2200y 9.16 nm, 4% R SCHREE[2] [8], 75 1R 79(011)
1 WO, dh i, ALy 0.34 nm, i HIiZ 4 L5 WO, K A 2502008 26 )=, Ak, fEdef:
AR, BB A ORI 48 5 5 WO, K sl B — e i etk

10
126.9 nm
-~
£
£
o 5
=
)
G
=
714nm 0
0 1 2 3
0.0 Height 25.0 um Lateral distance (pm)

Figure 4. (a) Atomic Force Microscope (AFM) image of prepared two-dimensional single-crystal WO, micro/nano plate; (b)
Thickness analysis chart for the corresponding WO, micro/nano plate

[ 4. (a) HIEEHE RS WO, WK I AFM ELE; (b) 3R WO, Bk F B RE 437
3.2. ZH B WO, WK R RIS EFE R 4T

NBITFE BT — 4 5 WO K R BOE HUARR I, e BB BN T, A 500 nm E58REFHIEHR
LR RV SETE 5 WO, R 7 (P, TR R A AR A, ) 25t T — A SR Y — 4 A
WO, K& 5] 5(a)gh i 7 — Nl BEAT 6 BRI B A P AR 1Y) OM IR v . RS, I 4200-SC 7
PRERPENNRAS, 7RIS S KK 520 nm (I EMABOGER OB : 1000 Lux)MRSS N, xR 1-V Rp &
It R N REPEEAT T B e A 5(a) i) OM R AT Y, i) 25 HE K 48 B WO, ok v REE#R
K AR (0 — LEDU L STV 5 WO, Tk A i AL AL . TSR O LR AR 55 T Y B A R

H 5(b) NFEAN DRI AE T Xl il 46 (K WO, AN K F a1 AN IE S ) U R4S 2R 1-V k. T E
B, FERE MDA T, 31V iZREEATN B, 1 W4 () 4R 55 WO, K B AT &8 5 et
ARG . L R A R UK S 3858 1 Al . XS5 R 5 SO B A SIS B A e — B [4].
FIXS T A TR 1V L, SRS R, AR RRE MBI T 1 AR, X
TR WO, RGN R i H B T K B 6 A B T3 B o

K 5e) 4 th T ERAESLIR IR T, HOGHIAR SRR 1t SR 2k . Malrh, S84 Msm 2l 4hin 1.0 v
3.0 VEmE, BL20 s AN, MEAIFORBUS G, SRS 1ROt i SRR . ACEE] 5(c) T
A, BEEREOCIRIITE, a5 000 it i 2 MIT R 0 S ER R, Bl 1 — A 5 1 2 K
P TR IFIR B, BE)E, Rl m R WO, Sl ok A v R 2 i T #R O T IO R, IR ML
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Figure 5. (a) OM image of tungsten probe in contact with the single-crystal WO, micro/nano plate; (b) I-V curve of WO,
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