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Abstract

i, Zhu Weiling

School of Science, Guangdong University of Petrochemical Technology, Maoming, Guangdong 525000, China
ased on the Bragg grating/metallic film asymmetric resonant cavity, a multi-layer film structure that
enhances the ultraviolet absorption of graphene is designed. The transfer matrix method is used to simulate and
calculate the correlation between the film structure parameters and the absorption spectra of graphene

As a result,
only 2.0 nm. Further research indicates that the central wavelength of the Bragg grating and the incident angle of
Key words

the optimal structure parameters are obtained. The calculation results show that the resonance effect of the
abs i 11 wi
light can regulate the wavelength and size of the graphene absorption peak. Increasing the number of graphene layers

asymmetric resonant cavity strongly promotes the interaction between incident light and graphene

optimization, the ultraviolet absorption of graphene at 275 nm is up to 0.9534 and the full width at half maximum is

After
is able to enhance the ultraviolet absorption of graphene and expand absorption spectra
thin films
OCIS codes

also promote the ultraviolet absorption of other wide-band-gap two-dimensional materials

light absorption; Bragg reflectors; plasmon polaritons
310.6860; 300.1030; 230.1480
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Fig. 2 Experimental results of multilayer thin film structure. (a) Normalized electric field intensity; (b) absorption spectra

G T Y 4 ' 2 A T S IR M ) R PR O B A
B, B 3 ) kA 8 R R [ 4 s v A 1Y
WO . E 3 Ca) Al LAFE 31 X T A4 ] il 45 4 2
e, R 100 nm JERY Au,Ag 1 Cu W, £7 B4 Y
W WA W A 3k K W) RE g 274 nm, WU 06 S 5
0.6043.,0. 5241 #1 0. 5691, A% T % 1 Al T B 14
0.9100, [l 3(b) Ny £ 2 M W25 # R H AW 4 )8 2
AR A6 . B 3 AT LLE B R A Au, Ag il
Cu 9 5 /N R 5T B8+ 43 #2308 F 0, 5 AL
T W25, T Au,Ag Al Cu B4 B 35
FERE A, T LA A 58 05 1) 06 R U e e 1K, TR e SR L AL
YR AT ) 2 R o A ol B RE L B v A SR 1 2R A

ik — 2543 H7 18] B J2 A 35 2 0 R BB X A0 R 0
(18 W2 AT T R U — £k e 37 1 B S A Y 5 ) R AR
Bl 4Ca) Ry A 85 05 R FAS [R] [ B 2 )RS ) IR W
TELH PSR MEE R 20 nm. ME 4 Ca) AT LU
FH 4 PR AR 30 nm B E 50 nm B,
A7 BB B W T (B AN 0. 8972 HR 5 & 0. 9306, B {H
PWRILFEE R, B 4(b) KA 24k AT E
B J2 R B 1 UE — L 3 5 B A AR AR oL . AR 4 (b))
ATLLVE B, 35 2 05 R X b0 B A A A —
0 8 VR, B2 m A6 S o BB A Y A AR
Bl 4 Co) A 85 0 R AN TR) B8 a5 2 R ) TR Wi O

1531002-3



HRiIEX

F 415 F15H/2021 £8 B/ ¥R

T, Hoh e B 2 B SR B R 50 nm., MR 4 (o) AT LA
FH . YEEEWEEMN 15 nm ¥ INE 25 nm A,
AR B T I e N 0. 8141 $E1R &E 0. 9306, 1M
JE RS R B R 0. 9263, IE(E B K M 274 nm B &2

1.0
@ B

0.8} h

1= " il

g | u it

2 L] S Ag i

.......... C [ &\

2 04f ey i\

204r
02}

0 I
250 260 270 280 290
Wavelength /nm

275 nm, [ 4(d) A 8800 R F A TR B 6 )2 R 1Y
H— A S 5 BE o A AR B0 . A 4 (D Al LA 3]
5 2 B V5 TR A T R 3 5 5 0 A A — S Y
EH .

1.0

Absorptivity
(=} (=] (=]
'S o oo

S
o

O 1 1 1
250 260 270 280 290
Wavelength /nm

B3 R Ia G m MR G TE . (o) 7 800 BRIt 5 (b) 22 J2 W T 45 4 Y S 55 Dl ik

Fig. 3 Spectra of different metal films. (a) Absorption spectra of graphene; (b) reflection spectra of multilayer

thin film structures
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Fig. 4 Performance curves of different spacer thickness and overburden thickness. Under different thickness of spacer layer,

(a) absorption spectra, (b) normalized electric field intensity distribution; under different thicknesses of cover layer,

(c) absorption spectra, (d) normalized electric field intensity distribution
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Fig. 5 Results of optimizing thicknesses of cover layer and spacer layer. (a) Relationship between absorption rate of

graphene at 275 nm and theicknesses of cover layer and spacer layer; (b) absorption and reflection spectra of

optimized multilayer thin film structure
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