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Lithography-free visible plasmonic super absorber based on Ag nano-
island layer
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5. MLRC, ACECR, Tehran, Iran
6. Faculty of New Sciences and Technologies, Tehran University, Tehran, Iran
*Corresponding author

Abstract- In this paper using the vapor deposition method, a super absorbing structure based on localized surface plasmon
resonance (LSPR), comprised of metal/dielectric/metal nano-island (NI) layer is designed and fabricated. The results of this
research demonstrate high wide-band absorption of this super absorbing structure. Also, the sensitivity of the structure as a
sensor of the refractive index with respect to the surrounding medium was investigated. One of the properties of this sensor is
the color change that is observable with the eye when the refractive index of the surrounding medium is changed.

£
Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


mailto:f.habibimoghaddam@mail.sbu.ac.ir
mailto:h_mehrzad@sbu.ac.ir
https://opsi.ir/article-1-1977-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

Olnl Sgied (659l g (owaige il 45T el g (] Sigigs g Sl AT ety 9 S

Keywords: Absorption, Localized Surface Plasmon Resonance, Plasmonic, Super absorber

SSgemdly 5l guicns g 5359565 ,5] oo (sej9>

Iv] s drwgl b 30 Sy 4y g gl o ool

Y OlS gl (S la s B ey Sliws jolaie o
Oz sl adls Yeenm gl S gojlail Wl oYL
sk SlFed bey wlge b Sl
S50 S IIeSS 4 azgi L Lel sl fol> g 2SI
Sgd oo YMM 51 S 4y dgamme SLl (saiges (gojlul

TA] 08 oo 509, JSine b1 )T 0l s a5

Slopiz phd priie Sliiad g, 5l el o L
\.)QL‘>)J‘ u_i.: 9 ‘w.;o)f oolazwl u‘)éj.’l; Colw 6‘).: 6)15
h aiSee )8 (S 52 0 a5 SIS e
G Caws |y JlSle Canlis uzmen poly 5158
CnSiicn o ygaiow Glgie a4y Blybl S xSl go laors

r“"‘))s won

(2o lojl @l g o09)
a4 oanlsl leie 4 o VYeNM Jou Y a lal
73S gy ) SI0, @le NONM (g, S b,
(Sl 5 gy &) o) YIM 5 (g xS L
Gabhazs [0 e ol glisaY ail sy 55 s,
iy Voo gles jo aide ¥ Goe @ 65,1 58
g ol las> o~ 5 g o y>gil Lg:)|).>-o._:L,.l.<>.c:

L8] & 5 oo S oo, 34305
Copl & Comd Camlu 5 Ol Glae 5 0l b
5 diged Soleds Jle .cdl wales o8l sl
ges UL cab aslol jo il oals eolo ylad VSl
3hoolaiwl b sges asgly jo 2ol 5l w3
43,5 OcianOpticHR4000 ziwcads 5 SU5L 08
bl b wwl jazin ¥ SKG0 a5 jghilen ol
bul> ol zoe Job S 4 200> 5l aa diges
Silboe 0,8 Sbopizal SIS gonams plis

Y

1doddo
Py oeizmen 5 Gl lao )5 bl 4 (Sigedly
i alor ) 3 sla slugl RSeas Sl

Slidios a>g 350 doeline bl ( SuSl,
Iv V] ez 515 gl

slopg Sl (o295 Gles)) SPS (xhawslaygensdly
035 35 & Yseme (SopSllgash 5 5o il
e 0s b slagsendl s oo b
slaggesdl 5 SPPs (s lassl (rhaw slagygensdl)
Shbl a5 (b slagsendl) owiRlr (Al
So,os LSPs (aisS oo oy Jowe G50 9 0,340
oiligy ol 4 i (cumbolineg 1Sl b Lawgs SPS
Sl 4y e LSPS 550 ;0 9 SPR (oxhansygeudly
5 JS il 4 was a4 LSPR [¥]ses o LSPR
Sl (K JSLugl Blibl Lo S Sl s
So )5 sl 1) o SLbl olse 4y (Sidls g5
L0 F] aS o sl (5S>

Gl b tslugl o il o dee sloogls o
g ol 5l Lol slgel b s el paLolos]
g ol ol onl 5 g oo osliiul Cute S lgie
sk a5 il Lkl Bosb 5l S5k aile, Jlas
3 SN o SeeSle b ST 0,0 Sio lojen
Lol el slgal 3

5 Y bawgs Voo A Jlo po )b sl (o3l slgal 3
3 @bly b 4 g wd Sl 025 b ol
L3S B ey OlidS axg 3j50 8 02
a3l bl 03l Slgel 3 sl b il
[7] sl oo MIM 3lo- 3le— 318 Lolss slagy

Cix plsr bl 4 Sogendl il olgel 3 15

P ey ek 4 S a0 pledas g Jle

Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


https://opsi.ir/article-1-1977-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VWAA crage V81D il el s ooanslss oSl

120
1104

v— Air (n=1)
—5— Acetone (n=1.33)

Acetone
Y

Reflectance
—
22 s222EEE
| L b 1

104

¢ SR S S N e S S S s e e U
400 450 500 S50 600 65D 700 TS0
Wavelength(nm)

gl iy Sham g 8 D3l sk el ¥ S

1o 9 (5 buwdais

il lyie a3 Sgendly slabslugl o
L (R) Sbslcuys s (T) JonSlicure conl oY
s3> b 4 jee a5 gl o8 Bl loses
Sl Cds wsd e i Ml g3 geanlisl
g g0y yai b3 O y50 a(A)

A=1-R 0)

Sl 05 powine SU3L Wb Cax Gl gl cpl by
obd sl By Clbeal o Seigendly Qi il S

el Jpd JSKS S
_ Zy4 COSO, —Z,C0S0,
© Z,4 COSO, +2,C0S0,
eblieg xSz se 2Bk 5 6992 sasly 0, 5 6 &S
ool s i) e e & e
Zgg S 0wl (o Gn) bzl

(v)

S

598 lp el Sigendly L3l pl g il
aS aad oo lid 598 gdlolee (0, =0,=0 a5 sogac
bl B> oll o] wed Zg =27, 5]
M uilaal a5 oo o Sg0e 26 Slp ogas
aalem Ob3L e oM 0wl asls 1, Zg :m

[\’] Sg)

Sar @O pl Sl jeee 5 (DU i b oo
i S ol ool ools Ll ¥ Sy o0l >
sadllas gl aws o lid VD sgas yo d, YL
95 09l bome 4 iz (nl Ak Cosdee (Sl
1245 w5Silan b by sl P b gad e
E5e Jsb oo 42 5l Ll Sy el ¥ S
4 e 85 (s ppb w5 o 5 00 Ll o

Ag Nano-Island

18nm dielectric spacer

170nm Ag mirror
Glass substrate

Aged Sleds Lol ) S

10 —4— Allter heating
100 4 Before heating
90
80
704

60

Reflection
P!
=
1

404
304
20
10

0 v T v T T T v T v T v 1
400 450 500 550 600 650 00
Wavelength (nm)

35 5l am g kb sl Qbbb ¥ S

4 —— Reflection
—+— Transmission

e P
S S

—9— Absorption

- W B S %
e o s 8 & & 8
Ml e T i

Reflection - Transmission - Absorption

1

T T T T T
450 500 S50 600 650 700
Wavelength (nm)

&
=
s

3l il jge w3l i Gl ¥ S

Al o yiwd BB WWW.OPSLIE ol jo a5 cuul jLel gl & )g0,0 dllie oy


https://opsi.ir/article-1-1977-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VYA Crage 151D el eyt g o olStils

)-A; .L:...?v.n 5o (5“} ¢ ) G OJSLQ.C 6‘).’ )L._>-Lm U)‘
Das e las 1) el

3l el

5 Ollp ey b 4 ety 5 g3seme GLEBT S
wld |y Sas Jles Slasay

b o

[1] J. A. Jenkins et al., "Blue-shifted narrow localized
surface plasmon resonance from dipole coupling in
gold nanoparticle random arrays," Phys. Chem, vol.
118, no. 45, pp. 26276-26283, 2014.

[2] Y. Zhao et al., "Light-driven tunable dual-band
plasmonic absorber using liquid-crystal-coated
asymmetric nanodisk array," Applied Physics, vol.
100, no. 5, p. 053119, 2012.

[3] K. A. Willets and R. P. J. A. R. P. C. Van Duyne,
"Localized surface plasmon resonance spectroscopy
and sensing," Annual Review of Physical Chemistry,
vol. 58, pp. 267-297, 2007.

[4] A. A. Jamali and B. J. P. Witzigmann, "Plasmonic
perfect absorbers for biosensing applications,”
Plasmonics, vol. 9, no. 6, pp. 1265-1270, 2014.

[5] N. Liu, M. Mesch, T. Weiss, M. Hentschel, and H. J.
N. I. Giessen, "Infrared perfect absorber and its
application as plasmonic sensor," Nano Lett, vol. 10,
no. 7, pp. 2342-2348, 2010.

[6] K. Q. Le and J. J. J. B. Bai, "Enhanced absorption
efficiency of ultrathin metamaterial solar absorbers
by plasmonic Fano resonance," OSA, vol. 32, no. 4,
pp. 595-600, 2015.

[7] Y. Li, B. An, S. Jiang, J. Gao, Y. Chen, and S. J. O.
e. Pan, "Plasmonic induced triple-band absorber for
sensor application,” OSA, vol. 23, no. 13, pp. 17607-
17612, 2015.

[8] M. Yan, J. Dai, and M. J. J. 0. O. Qiu, "Lithography-
free broadband visible light absorber based on a
mono-layer of gold nanoparticles,” Journal of
Optics, vol. 16, no. 2, p. 025002, 2014.

[9] H. Sun, M. Yu, G. Wang, X. Sun, and J. J. T. J. 0. P.
C. C. Lian, "Temperature-dependent morphology
evolution and surface plasmon absorption of
ultrathin gold island films," The Journal of Physical,
vol. 116, no. 16, pp. 9000-9008, 2012.

[10] Y. Zhang et al., "Vapor-deposited amorphous
metamaterials as visible near-perfect absorbers with
random non-prefabricated metal nanoparticles,”
Scientific Reports, vol. 4, p. 4850, 2014.

[11] K. Du, Q. Li, W. Zhang, Y. Yang, and M. J. I. P. J.
Qiu, "Wavelength and thermal distribution
selectable microbolometers based on metamaterial
absorbers," IEEE Photonics Journal vol. 7, no. 3,
pp. 1-8, 2015.

F¥

-5 S Ol 4 D3l 3 ez ge S Sles Y
s 4y WS Jeeo SIS
L] o5 so 00lii] unbolineg iSlig5 !

Ol

5 Sr) G GaY SPPs L (6398 5 (Sabcax
2 5 Sl je cal (Sew wpy>gl LSPR
Lol sl axsls o sl

Lol jo Qi (Sopd s 00,5 o] jslaie
e FDTD ey 5 eolit

S o Jeb 03 7 UKD 50 (peablineg pSTlsledlose

W) X o._:A>

5 S pslnle ol atin IS5 o a5 jshiles
SopSlss Yy sweblosglas 38 slaasy

DV eVl G ol Jsias (558 omablie

s
)

(<

3ol s S S ae () ompbliiacige (G) a5 JS5

=

(5 oS xS
LSPR saly » Ssadly il pl allie cpl o
Ciz Sl ol gl Sy 5l wb asls 5 Sk
Ol 4 Cand 0l Cowls 5 YU L

f""‘“} l’ oalivne J—’L‘? &_i’) ).MJU S| w&.wwfp

Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


https://opsi.ir/article-1-1977-fa.html
http://www.tcpdf.org

