e
‘

V‘
>4 - B

}

¥

v
}>4

¥

4

0T 005 00 065 01 Ois T 8% g 0% o1 ois

a0

Zes

E
H
&

15|
10|

950 300 30 400 450 500 550 600 250 aoo 000 s sio 550 60
Frequency (THz) ey (71

186 oo ot o1 ois

0s .
250 300 30 400 450 500 550 600
Froquency (THz)

1 005 00 005 01 015
m

50 550 600 250 %0 o 0 4 500550 600
oy (THz)

¥

V‘h

Bl } b -

005,
mﬂ} "
o1 005 00 005 o1 o0d
m
49

os o
250 300 350 400 450 500 550 600
F "

osl
%0 500 350 400 450 500 50 800

requency (THz)

Vm-

01 005 00 005 o1 015 =1 065 00 od o1 o
m

Mﬁu nnu &

4
:D. |
15|

00

n 005 oa 005 o1 o5

\ I
v ‘ , "‘7
!><*)>4 | - ><

os osl os! o
250 900 350 400 450 500 580 600 250 300 %50 400 450 50 550 60 250 300 30 400 450 500 550 60 250 %0 351: o s 300 0 o
Froquency (THz) Frequency (THz)

T o8 00 Gos of ois 1 005 oo ads o1 o ST G oo oss o1 ois o1 0% 00 065 01 ois

45

4
15
10

Froquency (THz)

03 o
750 500 350 400 450 500 550 60 250 50 w0 40 450 S0 550 800
Froquency (THz)

IN THIS WORK, WE STUDY DIFFERENT NANOANTENNA GEOMETRIES FOR
POWER ENHANCEMENT (ENERGY HARVESTING) APPLICATIONS. SINCE
ELECTROMAGNETIC SCALING IS NOT VALID FOR METALS AT OPTICAL
FREQUENCIES, 2D INVESTIGATION IS REQUIRED FOR A FULL ASSESSMENT
OF A GIVEN GEOMETRY. WE FIND CANDIDATE STRUCTURES

FOR ENERGY HARVESTING AT DIFFERENT RANGES

OF THE ELECTROMAGNETIC SPECTRUM. CE M ETU
MULTIBAND OPERATION IS ALSO POSSIBLE

FOR GEOMETRIES WITH SLITS. ﬁi’.?512‘2.1“;?"{1.‘(?2.‘?5?3“352?:3.
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Intensity (dBV/m) Intensity (dBA/m) Power Density (dBW/m?2) IN THIS WO RK, WE INVESTIGATE CORRUGATED METALL]C SHEETS
-20 FOR MAXIMUM POWER ENHANCEMENTS AT DESIRED LOCATIONS
i _o1 IN THE NEARZONE. WE SHOW THAT IT IS POSSIBLE TO CONTROL
M 2 THE POWER FOCUSING BY OPTIMIZING THE CORRUGATIONS.
i B THE OPTIMIZATIONS ARE CARRIED OUT BY
: -2 USING GENETIC ALGORITHMS. THE CEMETU
-24 RESULTS CAN BE INTERESTING Computational Electromagnetics
o5 FOR A PLETHORA OF APPLICATIONS Middle East Technical Univ:rsny.

INCLUDING OPTICAL IMAGING. /
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IN THIS WORK, WE CONSIDER POWER TRANSFER USING NANOWIRE SYSTEMS

AT OPTICAL FREQUENCIES. TRANSMISSION TO LONG DISTANCES IN TERMS OF
WAVELENGTH IS POSSIBLE THANKS TO PLASMONIC WAVES AT THE SURFACES OF
THE NANOWIRES. BY INVESTIGATING ALTERNATIVE STRUCTURES INVOLVING
DIFFERENT CROSS-SECTIONAL GEOMETRIES AND THE ARRANGEMENTS OF
NANOWIRES, WE SHOW THAT HONEYCOMB STRUCTURES

PROVIDE EXCELLENT TRANSMISSION CAPABILITIES. c E M ETU
Computational Electromagnetics

Middle East Technical Univelsity.
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% IN THIS WORK, WE DESIGN OPTICAL COUPLERS FOR
2 MAXIMUM POWER TRANSFER THROUGH BENDED NANOWIRE
ssaewms TRANSMISSION LINES. SPHERICAL PARTICLES ARE USED AT
0 THE BEND LOCATIONS TO IMPROVE THE TRANSMISSION
CAPABILITIES, EVEN FOR DIFFICULT SHARP BENDS.
35 OPTIMIZATIONS ARE CARRIED OUT TO FIND THE MOST
% SUITABLE ARRAY STRUCTURES TO MAXIMIZE THE OUTPUT.
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