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Fig. 1. (a) A magnified optical image of graphene
flakes covered on periodic pit array, where single-
layer graphene region, multi-layers graphene region
and graphite region are roughly distinguished based
on their color contrast from shallow to deepand also
denoted by red arrows, respectively; (b) Raman spec-
tra measured on two regions of the shallowest color
part: the center of a single-layer suspended graphene
on the pit and supported graphene on the substrate
outside the pit.
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Fig. 2. Raman spectra of suspended single layer

graphene, multi-layer graphene and graphite.
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Fig. 3. Morphology comparison of gold nano-films covered
on different graphene substrates: (a), (b) SEM images of
gold film on the suspended single layer graphene and high-
magnification SEM image of central zone of (a); (c), (d) SEM
images of gold film on the suspended multi-layer graphene
and high-magnification SEM image of central zone of (c);
(e), (f) SEM images of gold film on the suspended graphite

and high-magnification SEM image of central zone of (e).

126803-3



http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 67, No. 12 (2018) 126803

300
[ | Suspended single-layer graphene
250 [ Suspended multi-layer graphene

| Suspended and supported graphite
200 [[7] Suspended single-layer graphene

I Suspended multi-layer graphene

Lol

Different substrates

150

100

50

Mean size of crystal particles/nm

B4 SRR/ A SR A0 2 HOR L a3 &
Fig. 4. Full tendency diagram of size of gold particles

varying with number of graphene layers.

M3 BT 7 AN [R) 7 55 0 268 T 2% T 4 8 TR 30 11
AL, BT DL A O 2 BT ARE B A B B
& & UL ) R ST A0 R L L R S B A BB % T
BH BB K. BEARE LSRR TEL R
B FIUREL R SR 4R, 1T AS SR AR S I SCHE 1 A SR A B
HEAR S, XA IR W LG R 1 5 4 S R 1
JE 7 2 18] f A A RE B LA K & JR 7 2 1Al &5
HREE, A4 R, TR R, &R
T RE R, Es v UAEH 7 ULy 1k HAE R T E
() 58 22 3 A ml PR i FL 9 B 42, IR BR 1 4 R 7 A
RSB H A, 11 B, %5 30k R 1 1 &7 i
W BIEH, UL RRR e & Bk, o, & B0k 1)
KAND st B, F1 E (248, 7T LS a2 728l
D oc e (B Ea)/(kaT) Yo ko R BEIRZ B HHL, T
SEUURUREE . BTSN, £ 884 T AL R 72
[ 1) 58 0 B A AL AE PR, IR HoR S8 2 2 (R AE 55
JOMETLHT ). R s, AMEA SR R SRR
1 Es, T EESB TR R, Ky #ke, +H
TEAZRT AT DU R R ST BEAS & kL. SR,
TR SCHE I A 580, 5 DARTHRIE (196 5208 HH 1
SR EA L, 55 A AR R g AR AR
K2V DR, JR R A SR A SR 0 SRR S
INT R B BRI RS, thAh, BT R
o SR I SR TH A R TR, R R TR
BRI BB WA PR B PO, AT DA dn SR 3R e ol 4
EUR, T4 A 2R 0 T TT R B G ISR T Be R I
B KM, AR AT TR I A AR T TN
1o 1.,

N T HE— 20 WA SR 0 RN 4 1) (1) A ELAE
B B4 VTR S nm B4 40K I AE 1200 °C
M T HEATIR K, B KA TE N 20 5. 5 (a) Al

K5 (b) o 1B KJF &2 K il L& R &M
SR SEM MR, ATUUE H, SR & T e s
I, SRS 8 LT RIS E S () Fron
(s FEH_E KT BT ARSI KE o & i 1 4k
FE I RCE RN B I, RAT D e g R BkE
FAAET B2 sRIm R b, X0 Ui e s
A SR IR T AT RE S AR BRI, AT A BRI
WRISCRE /3. 4 e e R 10 < Jol i el A 0 SRR AR T
I, XL R SR TR AR BRI, FVEA]
B B A i R BUR 3L B 0 A N TR E 1 SR
ROSE, FATMEE T BB K5 G BRI TE RS,
K5 (d) B, 5480 LS 2 m. XRY
B RN < Ji 10 PR BE A A SRR X < R T R
AR . Pk, 820 S Ee AT oy EE R
T AL S0 KR T e B PEAL AP

bbb TR Y

5 EHUKHEIRERK SEM EE  (a) BASFREZNAMEN
T S L 4l (b) BiR) 45° M (a); (c) it Homi
5 (a) MHE; (d) R ESBLGR K SIS

Fig. 5. SEM images of gold nanofilm: (a) The gold film
on the suspended graphene after annealing; (b) the
panel (a) in title 45°; (c) lotus effect as a comparison
with panel (a); (d) the gold nanofilm on the substrate

after annealing.
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Abstract

The morphological evolutions of gold nanofilm on the suspended graphene is investigated before and after an
annealing process, and two important phenomena are observed. First, the layer number of suspended graphene can be
determined by the morphological change of gold nanofilm, and it is noteworthy that as-observed results without the
substrate supporting effect are completely contrary to previously reported results of the graphene supported by the
substrate. Second, after a rapid and careful annealing process, the gold nanofilm on the suspended graphene shows a
liquid-like behavior as if the water is on the lotus leave surface. The mechanisms behind these phenomena are discussed
in detail. These results provide very useful information for many applications such as metal intercalation in graphene,

electronic contact between metal and graphene, fabrication of patterned suspended graphene device, etc.
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