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Fig.2 Raman spectra of sample in different conditions

Sk 36 UF 2% 1T A5 Ak, R FH T IR SCHR S I T B 0
Fm AT RS . 3 5 A A 1O e S
Jo B 4507 AR L B NI 3 AT L, B — A s B 4
I3 5 [6] 25 A O B R L 06 Zh %65 0. 40, 0. .90
2,00 mW 1 {37 45 Ak i b 3485 R L A L 4 R
T, UL OIS O 2 — e R R TRE S
P, OGN D) R B i 0. 40 mW. iF—25 0
27 0.20 mW ) 2N fir 2o 3k 1y A48 1 g 0 (K 3
(b)) & B, 76 BOE TR K 0. 20 mW | B8 5 it 1a] 10 s
M2 F T, M 22 5 I DL T B = B LT o8 4
A, PO T 114, 6 om iy 030 AR AL BRI



450 MoR o x5 N OH 2021
/T 300118, AR AR /N T 1000 . R EAS HTE0. 20 mW BESERT ] 10 s.
W RE S AT ER R, 3 B HL A A ik 2% 1R S
5000
(b) S —— e ().20m W 10s 17K
St —0.20mW 10521
B ]l I= - 0.20mW 10s374]
g ¥ A0 K TN | —020mW 104K
£ e ——0.20mW10s5%
< —-10.00
< 30009
Py 0 1 > 3 4 5 6
§ FHIKER
Z 20001
28V 10004
& L]
: —— 100 200 300
Rothidl 2.0 pm Raman shift/cm™'
B3 £ 5KIE AR S E 47 a5 1 35 () SO % 0. 20 mW Y hir = K15 (b)

Fig. 3

laser power (b)

2.2 HMABERZMRE

WSROI SIS PO % SRR A e € e Y 0L i)
B bt PRI B R 1 55
2.0,3.4,4.0,5. 81 7.1 mW i 64 7k 338 7F 14 56
5o HE S [) — B S [ A7 L ORI R R 1 s, R 4
AR 1 2 AN [R] B BE VO BRI IS BT A L A
2E . ME 4(a) FE 4(b) AT 0L 2 25 30 o RN T
7.1 mW B, A 2R T T S A AR A TR i 3R
AT HL S A A A AL YOG 2GR B T 701 mW R,
FE 2R T AR B TR AR | 5 G R A A A
PO @R . A 4Cc) AT WL FETR H 2.0 mW 3
JnE 5.8 mW i A b, 114, 6 em ik B AR F bk
B T 0 5 R A AL O B R YOk Bk ] 7.1
mW J5A T B 0 TR, Ul MRS kA T ARk,
X =ML LR H AR A - Bk

(a) 2.0 mW

-57.8 nm

Heiht Sensor m Potential

3.4mW 4.0mW

5.8mW

Electric potential of each point after 5 times laser irradiation in the same condition (a) and raman spectra in 0. 20 mW

A6 5 InSe B EALAH O, 25 O B B InSe Jm) # #%
Tk BE 2 R B A TEE InSe E AL IR, 58 InSe 7
SO TR, SR e, A S T AR Y SR R N g
1T KA MK A R A R L RO Rk I
&L AE 150 em T(ARAC R F) 1210 em N (ARId
F) A3 BT /N AR ST ST 7 B B R o
i, InSe fE 214 em 'Ab SF R EF S Wk, i
210 em Ak H A /N 04 0 15 AR AR R EE AT OG
24 %2 InSe # F AL )T , InSe 1 & B2 3 />, P4 B HS 20
U T 150 em A /NI A R UL A GE L A N 32 0 ]
RE 5 Jmy &8 7 A2 19 InO, S Jmy #8892 3 AHOG . 5 i (]
AF s 3L, A i 1 DR B B ) B AR A S e A W R
JIE 8 HE T A B 8 R A7 B D) BB 3K T BE 5 RS IR
(1) 5 AR A O, b 3A Bl DY 5 Y 728 Ak B AR A ] — A
mn b — S0 .

(©)5000

— 5 mW s
— 5 S W1

13-4.0mW1s
e 123 AmW 15

—=—1146em’

-2.4V Z4000]  Sel TN\
' \

—2.0mW 1

— 11

IRE@OLE)SRE@OLRD

30001

7. 1TmW

Intensity/(a

20001

10001
-3.0V

200 300

Raman shift/cm™

2.0 pm

B4 REG 12 [R5 O IR S BT S IAT (a) e 35 P (b) B2 181 (c)

Fig.4 The morphology (a), electric potential (b) and raman spectra (¢) of sample 1 after laser irradiation in different power
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Fig.5 Raman spectra of sample 1 after laser irradiation in 4.0 mW (a) and 5.8 mW (b) power at different time
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Effect of laser irradiation on the structure and optoelectrical properties of InSe

LIU Liyin"?, YANG Muzi', GONG Li',FU Qishan’, CHEN Jian"*
(1. Instrumentation Analysis and Research Center, Sun Yat-sen University, Guangzhou 510275, China; 2. School of
Chemistry, Sun Yat-sen University, Guangzhou 510275, China; 3. School of Materials Science and Engineering,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: InSe shows high carrier mobility that is attracted in the application of photoelectric detection and
field effect transistors. However, InSe is easy to oxide, especially under certain light and thermal
excitation, it will oxidize to In,Os;. In the research of InSe, Raman spectroscopy and fluorescence
spectroscopy are conventional analytical methods that required laser excitation. At present, the influence of
laser irradiation on the test results is not clear. In this study, the effects of laser irradiation on the Raman
spectrum, surface morphology and surface potential of InSe were studied in detail by using Raman
spectroscopy, atomic force microscope and Kelvin probe force microscope. It is found that laser irradiation
has little effect on the material when the laser power is under 0. 20 mW and exposure time of 10 s. With the
increase of laser irradiation power, laser-induced surface oxidation induces structural deformation, decrease
of Raman peak intensity and increase of surface potential. With the increase irradiation time of high laser
power, the oxidation degree of the surface increases rapidly, but the Raman intensity decreases first, then
increases, and then decreases again, which is due to the change of oxidation morphology. This research
shows that spectral testing may have a non-negligible impact on InSe materials, which should be paid
attention to in material analysis.

Key words: two-dimensional materials; InSe ; In,O,; Laser; optoelectrical properties



