[ Downloaded from opsi.ir on 2026-02-05 ]

5 Sy [l o § S

e, DS e3jl30 g Glil Soisisd
g ”% (M% Ol Sigisd (5,5l 5 (cwoige
W o)l ol
i Ol (ol Y
IFU ago 1017 U’f/'i’p&’)

Tyl (T il gusiye (g5 o 50 Wgo syl )l axlliag

" 2wl G < (silos dozxo Lo 95 s

SO b 001 (Lol (559U 9 STigied 09,5 ¥ 39 g <9 g ol RAdNS b o )liw 9 (60 39,15 S 38 c..\.i»j;.bg}‘.‘g‘—\
P oy olLG1D ¢ 4 gunolS g (5 00SLIND (Ol ko 09 )8 Y g 3y oSG IS

khoshsima@tabrizu.ac.irt? , bemani@tabrizu.ac.ir® amahdiiraji71@gmail.com*?

C g olw/ . Wigd 0 odeol (355 sCaw ] jlw g 5(:5‘,#/-5(: Sl &5 (s y 95 (o5 ] i fo o (S 1B i —00SS
Oloj b iiio Gl 2 K T3l e ol i) g0 il ol 45 i by 0 ity (1)t s i (il (S 195 (557
o Lio jluw g Kl 00ldiew [ b 45 uiS o g’ (396 dy it Jmo 3 (ussn sl IS i 40 g ous Ol | ] geaww (59,
035U 40 yigo o yiolyly g Olo) cdw Wit o Dpb 4 pinas i 1) 0050 3945 0wl caw Lo DC /o o il 4y i’ o 40
e olo ol 33U L s 5 2oty o (51 50 013 (FKias T 43 4y HUT s Lo jlow g Ky 5 (5900 iz o553 5il0
390 290 Job (s009dx0 .Cwf ol iSO 4y u.u/’ybu&waajb gl 00l (699,9 wilieo] axlllao )y 0 485 i j/
Sy ki L5 s Jul 4 yiogili B+ 1 7 ply 510 30 S 13 520 5933 gl hmibl o yiogil o= P jf anflsg
035l iz .Cow [ oo ] w3 i 4O A+ I s ylkdo piogilifSee b Voo I il 005l (ol3 g pb 3l sl 0,00 (o Liuni

Al BB sl )55 65 il g i 58] el g b ] A ] oy No0 0 SS0 4 Wil sl oo 0 fd b

€639, ploawsl ¢ Lyiadad 003L « Lol 033l ¢ (o 95 (65 Cedls g (1S, ¢ BT G Y —o3lg S
Study of parameters affecting the solar energy harvesting in spiral nano-antennas

Habib Khoshsima'2, Mohamad bemani?, Mahdi Iraji'?

1- Research Institute for Applied Physics and Astronomy (RIAPA), University of Tabriz, Tabriz
2-Photonics & Plasma Technology department, Faculty of Physics, University of Tabriz, Tabriz
3-Communications department, faculty of Electrical and Computer engineering, University of Tabriz, Tabriz

Abstract- Solar energy harvesting systems including an antenna and a rectifier are called rectenna. solar
energy harvesting in this system is based on generating a time varying current on the surface of antenna by the
time of radiation of an electromagnetic wave to this type of nano-antenna, leading to producing a potential
difference at the antenna feed site where using a suitable rectifier, an appropriate DC power gets produced. The
efficiency of this system depends on the design, geometry, dimensions, and characteristics of the nano-antenna,
conductor, and rectifier used in it. This paper deals with the design and simulation of a silver helical nano-
antenna to study the input impedance, radiation efficiency and polarization efficiency of the nano-antenna. The
studied wavelength range is from 300 to 300 nm. Input impedance, because of its geometrical structure, has
relatively linear behavior in all wavelengths except the wavelengths below 500 nm. In this particular scheme, the
obtained efficiency of radiation from 700 to 2600 nm is more than 80%. Polarization efficiency is almost 100
percent in most bandwidths which results in increase of solar energy harvesting.

Keywords: Nano-antenna, Rectenna, Solar energy harvesting, Radiation efficiency, Polarization efficiency, Input impedance
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