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A Perfect Wavelength Tunable Absorber in NIR Band
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Xi’an Institute of Optics Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: Perfect electromagnetic wave absorber is generally called perfect absorber for short. It can be
used in many industries. A perfect absorber which can operate in Near Infrared (NIR) band is studied by
finite-different time domain method. The simulation result shows that this perfect absorber can achieve
98% absorbance for a single peak at the wavelength of 1400 nm or more than 90% absorbance for two
peaks at the wavelengths of 1320 nm and 1640 nm. The absorption wavelength and absorption width can
be tuned by adjusting the resonance cavity structure of the absorber. The perfect electromagnetic wave

absorber is a perfect absorber with a back-to-back resonance cavity, which has a very wide application

prospect.

Key words: perfect absorber; resonance cavity; finite-different time-domain

03l %

JLTFAERT AN 0 18 58 R % SN B 4R, JF
MBI ESR T CHREF M, /1
— 5 1 B RE R S BT 0 2 B R . AR
T, 224 M3 A& ROST i 46+ 2 21 < 08 v A
G, Ml EAE TERMAZL. B TERMmERk

W #5 B 8A: 2017-08-23

AEFE, ML SESBRTNB R TS ik, £
T 4B T4 (Swrface Plasmons, SPs) (11 28 i i
KF 25 [H i iE e i i o2, & RES M i R
SIS R IL TR, 53088 X B g ik i %
WS . AR X — e s il sk 1 50 38 i A
=61 X FlobTBHEAS S5 f G i, AN &7 H i

EEWH: B XA AR FES (41005019),, “WHFFFH” AT E4 (XAB 2016A07)
R M 248 (1989-), &, Ald, HEHAE R, AELEREZAF, 8 FRNSARZA X BHF LR,

E-mail:lijuan201120549@Q126.com

http://journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.38, No.11, Nov 2017



2 a

Ap 2017 4 11 H

B NHh g iE e 2, B0 G DR S8 B AR
SeRWHAS . SERWWIATEAR Z T AR 72 (1
IS I A A B AL e N E = AR N
T PR S B L A BRI A 10 K
WAk e MY 4%,

W & Tl Im R 0 H B T SRR R Y
il VEXERE /D, AMTRETE R KL 22 B R — )2
SE-TH BB RL GBRZRTE) , LA S BUAE BB AL
THEE , X058 S WA X AN S 88 A B A . B
A E B o8 R, HOV RARAMHE, FHEE
TE ) 5% 14 56 5% W WA Ak A i B L T S ok A Y B AL
SERE R/ RVA T F B R0 SRR, 92 B
SERWUH BT, X— R ELWIRZ 5K
ZERAE U2, LR B Y 6 S W IAE e
=REMAN: R LEEHRA -ITHEZ I
Tl 2 A =X 4 AL A B T TR I 4 0 K
Fl, dE 2R — B, RIEE— &k —2
e R, XG5 AL N St 1Y H G S R A
BHHEAER, BZ&SPEONS A R U8, win
Na Lin™ g g4k Au [B & DL — & (1 Ji 81 25 4
UURRAE MgFo Ml Au FAR gty b, B —FdE e
TG ERAR. Koray Aydinl 48 ANFEF] I 4 1 4
JBR S5 B 1 A 8 A ) RS ) s I SRR e A% 4
X P, A S B e 3 W TR N 5O
(P B HL A e B, Keng-Te Linl'® 58 Al B B2
R RS0 & R WA B A — & 451
() RE AT IS L, R R X e 4 4 A W R L B T
— B B A R A, (Bt 7R X ol 45 A ) W
J FRLA N 2 TH) 45 B A 0 8 kA IR i i — 2P
MBS, Rk 7 —Frscmes k. Wik, Ao
L NFIX — 4t A ) o EE R R R R U TR M Y T
KT E RN WIS

2% 3CH) A R 2247 (finite-different time-
domain, FDTD) ¥ %X Fifik — 4 i 45 1) #E47 AT
75, WIS BEASE A SR RS RN
—RINSHL, AH NI GO B BT . X
MR AT AAFTE T E TR RE: & —
SRR A — FERE, PR 0 IR
BAME, E—E MK T UMEEREE, BN

INFRARED (MONTHLY)/VoOL.38, No.11, Nov 2017

BEBR I, AR X — WRE I, 2 A 2O
T 4 2 250RT DAY 57 MR MACIBE A DA B W i i JE 45
1 HERA

AT R BRI 1 R, A —
e R, —mHE L ALENRGZ, H—mE
ZI S SH A p BN SL TS Bl w
WER hs NEDEEEAS. AR, K
MR A S, BRI w AT
SETT G B OO . T AR SCRIF 9 B A A
B MR R, KA R e 2R &5, &
BT — AU Y SR A S M, i RE
A /AT DA

A=1-T-R (1)

K, AL T, REFRERSHBRIL. 7%
M. FATHESE 19 i 4 KBAE 1200~1800 nm
TR Y. FEIX AN B, R A BOR I B
10e?, [RIBCAE A W RT DA 008 Rt A 5SB48R
TRF A F1 AL IR, 3R BFS T B ATREZ 5
SRV F Sk [17] .

Bl 1 BB 454 R B (Au B2 30~100 nm,,

Si 24 500 nm, Al JZ4 100 nm)
2 A AT

JesE AR I 2 BroR. B 2(a) o 2(b) .
2(c) 73 6 I 4 FEJELEE A7 30 nm . 50 nm |, 100
nm , & 2(a) HATLAF H, BEE MR w
IR, Wi BB T =R E A BOBCR . B
— 5 g RS BETE R, S RN R p AR K
B, PR AE 1320 nm Zifys 5 TRNHE B & 98
B, BB Bl =T =R 20 1
1y W T

http://journal.sitp.ac.cn/hw



%38 %, &5 11 1

4

A 3

Lot o, AT, B A FhgEH AL
=R IR, AT 2R B = FOR R WOl RR
P, G SR, B —m I 0S4,
LIENG B PR Ry, SAEH AR
i . — # F LR (Fabry-Perot, F-P $L4%) , T H.
ST 1K it JI 301 235 g 2 T 7 A 2R TS5 B R OT
(Surface Plasmon Polariton, SPP) , 3 % & 14K
PR TFREEG R, 2D —@®E
FE IR TR, B 1Y F G I8 AT R DART SR T
ZimRG, PESFE TR, EREEE R KM
JA S & — R S R I AT DA 7 A 2 T AR R Ak
IL4R, HCRWHR N

2 = ko em el (e T 2)
K, ko BRABEABER, p A, e M
ec Je MF BRI SN FLFR 5E 0 A B R B0, 33X 8k R
FR2N (00 55 — Bl ORE A O WCR 1, —
PR R Aotk SPP .

AT PG SPP FEAL S R @ B & 1 pr
NESLITRER L S A Her, TEa M "R

(2)

#1& (microns)

2
0.4

04 06 08 10

i fw (microns)

0.6

‘W IEw (microns)

T T R AR T S B AR R R . 4w R
I, SR fh 7 1 1 A B 2 0. X 3R
A ILIRIE S & TR, XA 4K 2() F
fih 3L 9% i <7 B TR U AR TE AR AR SPP YIS
Z By,

R P o 4 R AR 2 L R Y [ ok 80 T LA o
AL AR AV LR A R Y R T
WA RS — A E. X5 LB
Fa — AR IR, Al SR Tk
BRHEEPHBERRTIRS . XREH AR
ST REE R TSR, N T #E—SIERX
AGE1e, AT R B O KA T =4
A [R] J E e FEL A W S L T 2(b) AL 2(c) B9 4
FRAY J5 3 53 73] 4 50 nm Al 100 nm, 7] LA F],
4 JEBERETNE] 50 nm N, =A% WA Y IR AL AT
FEH IR, MJEEEE] 100 nm 1, =KEBWH
W SERHR T, WX =K WKL RE T
SHABERAL A —TH . XKWWK B ZR A
S B N RESL AR B =B, B, — P 3R
SPP K,

1.
0.8 1.0 1.2 0.4 0.6 0.8 1.0 1.2

T IEw (microns)

B2 BT REA IS B R AR

N 2(a) HRTRAAS Y, FEX P, Af
LA A G 2 R SR BRI 7% U 4R 11 56 S WK
Wt il e] DL EAE w 2 700 nm Fff ST TR K 5E
RGO, B AE w 2 900 nm FF T SE XL
W Wi L

W K AR S R 3 .
o, T AR SE IR — A0 i 2855 1Y B REJ R Es R
REEX T — A SR B, 1-T — R Z&XHE
TR —AL A RG] 3(a) J& I 2(a) A w=T700
nm P UCEE, & 3(b) &Kl 2(a) HT w=850 nm [y

http://journal.sitp.ac.cn/hw

Wi, FTLEE], & 3(a) o ok ik F
T 0.987, MR 2B 5E R 1400~1550 nm , [
3(b) 1, 1320 nm I 1640 nm FHIE (4 2 1503243 51
R 0.83 F10.985, HFeASLIL T 58 UL,

AT IR S A AT TR, B 42
ETFHAEHEZE., B 4a) ME 2(a) X
MLERCHEm R E, Hd,  w=1000 nm,
NS KA 1200 nm . B 4(b) KK 2(c) PRI
JLE R A B R R, w=900 nm , PN
1560 nm , HIZEI AT REH, Kl 4(a) &4 —

INFRARED (MONTHLY)/VOL.38, No.11, Nov 2017



4 a

Ap 2017 4¢ 11 B

RESLHRIE Y g I, W 3 A e BE b
Bl 4(b) R e — SR IREN B, R’
WEEEL PR O ME, HEEZEESESW
FH B R E R R AT i+ R K
/AN (1 pm) 9%, TAERERS F1 (4 SPP I & KAE7E
300~400 nm 7247, B PATE BUAE 4 )8 FN AL LT 1%
R0 B LR,

o . i - . .
1200 1300 1400 1500 1600 1700 1800
#HE (nm)

(a)

0 ; . : : ;
1200 1300 1400 1500 1600 1700 1800
A (nm)

(b)
B3 W A B IS A AR L

4 500
3 o
2
1

z(nm)
y(nm)

-500

-1000

X(nm) x{nm)

=500 1] 500

(a) (b)
B4 B RABUTAT A x-2 1 THT H 37 i

Rk S5 A4, A RER S BT
AT P LR Y L 3 REAT M, A RO IR e A R
SR M 1) L 37 SE R I ] 23 ) A AL 5 B . 1 5(a)
A A e LR, XTI 48 X A,
Bl 5(b) IEM # 4 — 2R, XN T 4

INFRARED (MONTHLY)/VoOL.38, No.11, Nov 2017

i Xo i, ATLARBE, TEX PSR i 454
FEPRAE T AN, H I A L IR e 1 SR Ik [] 3A
E| 7 800 fs . XFEBRH N AL KU Z A Au 21
YERT, B 2N Y LR b S8 S B JB N HL G I 19 X
WU, XS TR Y R A

0.2

0 200 400 600 800

it 1) (fs)
(a)
0.7 =
0.6
st
25
504
=
;‘:5;,'0.3-
N
0.2¢
01}
0 A Absse
0 200 400 600 800
mHE) (fs)

(b)
B 5 PSSR i BB A Y S AR S IR o 1] [T i

3 &

WFE 1 — Tl A < T FE 00 7 Jls 45 0 1Y 56 38
WCCR (6 22 e, TR R T H 3 R 4
BT AR, & BUAEX 4l sP A7 4 = Fh
WA ARk SPP | 4 — LR sp 3
¥R, & — REILPRME SP ILHR. X =FRILIR Z (R
AH B RE A W] A SE B B0 5 T e, W R T L
KE] 0,987, B LHIAUEW, WIKEN 0.83
A10.985 , [EIE, B LA JE T B R Al R )
SRR AT B B AR . (EAS — R A,

(T#% 10 %)

http://journal.sitp.ac.cn/hw



