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2 Solar thermophotovoltaic

Voo NeloN t bl &b
Ve NN Bk g

doddo —)

sl g A i8Sl Jaore Caw) wgllaol @il )l
o) g shed oS5l odliil oS (g)lilj Iyl
pladl Cglise mie iz 5l 35 L5 3)90 53yl el A s
g phihs 3 mle fuylege Sl oandys &S WS
&3P 3 eolaiwl oS cwl yde melex cpl > eslal
by oS et O Jro (S5 (slad )8 5 s yob
9 25 Sai polaie 4 OF Jbe Mg sile giato slad )5 U
oo a4 V]l a8y dtn S Mg > g O bl
Slapioss I Glge 28y G5 At xS Ag

ot Jo [Yoylasd [VF+) oliasls Na



)y el il L dwolds 1) ojloud Jglo

223 W J s |
e | Jw D Cis ol || cwbs ‘ | cwlbes , 3,
S e m > > W > Y
nm nm nm nm
nm
400-
262011 | 40 | 79| 145 | 100 | au | 25 |sio, | £ | 20 |t o3|
(Uv- hi Au-SiO,
NIR)
400-
750 £ ojlwdin gl
: C PTFE -
[27] | 2012 | 97.5 (UV- 220 100 u 20 > 100 CuPTFE 3 2
NIR)
[7] | 2020 | 99.7 66‘:176- 1540 | 1000 | Au | 510 | SiO; | ophb 30 Al Os 3 3
450- . g
[31 | 2018 | 97 | ‘oo | 320 | 200 | Au | 45 | sio, | ¢ 75 Au 3| 4
2] 12018 | 91.3 Uv- 240 100 | Ta 30 | ALO; | cdio 110 Ti 3 5
NIR

wbodls cale » gl ol il ¢l (Cermet)
Sxgl > M &l Lol s ool o5 (B L ol Loy
N 2980 oSl cpl calo agje 8Vl el wilo
Sgd oo b dlgel ) ol L oS olge I g (S
e S Shy b b)ldlugl cpl wad as)5 5
o3 oyl (gosijlo dlge 5l lime g 4y 45 wiud (glods
(&) gge Jsb b awlie ) g Sos8 slul 9d e
o] 5l i Sluogas jop el gl ojlil 5 awiin
b ygn V] Uyl )3 o3I ) 5 oolial [1Y] ol o
V2] 8Ly &se 0omlin s 9 V0] (Syeb Wl NY]
Calo A8 oo pateie (> @ |y W Gl D)1 i
5l Xeoh Jlo s nbliog S e Ol (i
5 DAL ol alatio s 2alS" 55 ol 2,8 VY] 35,0185
s @b [V ] pply o bl (el g oYL
w2y b8 o pble pos 4 ) byldle cpl gpdy Slas]

Sgowdly s ys> (655 Qi cly g)9 poles 4 5L @

0] T Sl a5 pglaw J¥] STPV 5 b oy slacsdls
[V] o jguaivws 53 S5k b bl g (5] (6y95 (sl S
sl 3yl JA] TS, S SUlgis slasl Kl
8 5l de Gl o STPV o 3 &5 SIS alox
Oial33! celys canVly glaled )3 b (3 S ol 3,5
hb i g5 cpl )0 oads Gl slge 45" cuwl p3Y 050
(A < 2um) Sy 495 039000 13 Ae/h gadyes (VL Gl
28 ople odgime 3 VoA pj owb CaleS b
P Oyeo 4 slodle pin Canb > &S Wb (4 = 2um)

ol gl ayls 5 ulusT dadlys e (Blad dlge
il o8 b Hlews OOl dtwd 90y Lol e YU oo )S
S o dlge o Gl Gl g8 d)lge (B > e
Sids Sl el 2V WSl & wule)s 5 sSabew aiile
g iz [V ] 355 e )5 e b 4 eolitl O3l

3 Antireflection surfaces

4 Monochromatic photoelectric detectors
5 Thermal emittance
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A Plasmonic Nanostructure Based on Tungsten Octagram
Nanoantennas to Enhance Absorption Spectrum in Solar
Thermophotovoltaic Systems
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Mirtavousi, Sayed Ayoub

Department of Electrical Engineering, Shahreza Campus, University of Isfahan, Isfahan, Iran

Abstract: Plasmonic nanoantennas provides a flexible platform for manipulating the interactions of matter and
light at the subwavelength scale, and opens up new avenues for the design of high-performance optical devices.
In this paper, we propose a broadband and polarization-independent absorber based on tungsten (W) as a
refractory plasmonic metal. This three-layer nanostructure comprises of a thick tungsten film, a thin spacer of
SiO, with high-k dielectric on which a periodic array of tungsten octagram nanoparticles is deposited. The
presence of several plasmonic polaritons with low decay rates in the proposed nanostructure provides a wide
bandwidth from 250 to 1940 nm with more than 90% absorptivity. The bandwidth can be tailored by altering the
thickness of the insulation layer and geometric dimensions of the nanoantennas. The proposed structure benefits
from a planar, low profile and small footprint, and its optical characteristic is stable in a wide range of incident
angle regardless of the polarization of the incident light. These features make the proposed metasurface a
suitable candidate for high-efficiency conversion of solar energy in solar thermophotovoltaic systems.

Keywords: Plasmonic metasurfaces, Energy harvesting, Absorber, Solar thermophotovoltaic systems, Optical
properties.
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