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Evaluation of electric field enhancement in a pyramid plasmonic nano-
waveguide with a square cross section

Hanieh Alinejad, Reza Massudi
Shahid Beheshti University, Laser and Plasma Research Institute

Abstract- We optimized the best dimensions for a pyramid plasmonic nano-waveguide with a square cross section, as a hole
in silver, to get the maximum electric field enhancement. We examine the relationship between the cross section size, height
and angle of this geometry and enhancement factor. Electric field distribution inside this structure is obtained. Taper shape of
this structure results in focusing of light below the diffraction limit.

Keywords: Nano-waveguide, plasmonic, diffraction limit


http://opsi.ir/article-1-440-en.html

[ Downloaded from opsi.ir on 2025-11-29 ]

S Y

5 Sy bl mis ooyl s 4 Gl
|, JpeSlo S¥obeo 0yl (g 5k jo 3l iblise

:o;&
oB
VxE=-P \
<E=-C M)
yxH=3+P )
ot

&b 5 oapge bl S pSlgs el oS x|
@ by Slaslre )0 Wb sl 5,8 51 Gloduzey
SVsles 5 00 | 5 (Tt o Sigandy oSl
Sy90 40 3B slaools vazg Jdo 4 Lo 0,5 Ll
Godgazme Sy Slp g e 0yl b i ST
osliiul Lo goaspdol Joo 5 rsesb (505 S

o ol ab [¥] aus s

o) = o+ 222 T ™
l+iowr lwg

5 ko 3 0 Spsllgs el s 5 6 ol yo a5
ol Ty B (Suiile; 0 wites Sole W52

el pdalg
5 Skl FDTD s, 5l JouSle &¥olan J> (sl
Jlesl sl 5 wo,S oolinal [f] Yee i,o8l sasly
41y ADE" (g, S ySllss Colf uils B (Sanil
sala 5l oslial 5l an (bg; cnl b [0] 085 18
cdolae 4 )98 fos oSe Jlesl 5 D=g(0)E

iy ot 225 Sl

9]
(5585 + T&‘oO’)%-ﬁ- gookE

odd ools lid VN USS o b gwyp S50 (SAwlin
S e elie gl b JS5 o 5L Sy e
Ol 695,8 Olaee tanl oad jiseyh 58 IS o
Ave zoe Jsb g (omsl Sy Bbon b Gl JLSLe
9y eie Sy g &5 Sl Lawgie Sud g el
o b cadoad et 5Ly (6359 (seles

3 Auxiliary differential equation

et o oKSls AVAY oo Ve LA

doddio —)

SLog Mh-ggendy 48 slapgs pad cua L
S5 SPPY sl 318~ S, 1SUlss g 5y gxbans
So i PS8 (59,5 Js b okl oe a5 Wigd oo
b @ gloel ul Ly edisd 0030l ook 9> b pzge
ABgle ongd Sl JLEle S S Sy (ilxe
S Wi oo Sgcnl dhile mhv slul &5 Wl oo
Ol 0 g oad alplo g asl Bl s> 5l 5SS
la,blogl )3 o Sl alEl o9, Vb sl 4ol
sl 4 e Wl ge oS Cal o> 50 (Sbgendy
Sl Lty (ol Cooi alaz 5l s d slaan ]
e 295 (§39,8 595 SloSigala aJsi 5 (SERST)
JSlogl pwaie IS8 4y aaly [l Glaee Coss
s i gl Ss g5, 6ol @bemy el
Soigoyle b ol ond ol 5355 ugs, 5 boals
Aoegge sk b pliw polis 55 eV (g4 s
Solall e phaee cos gl eslinul b egil
saVr) 69y Femb S 4 5l lalislagil
aw pzgeglb 3l oolizal b .V ol onel cows 4 plaw
628J 59, NIR slagully jo (0,5 55 yeie sl g0
D2 YO+ o )5Sl &y wilaidlss oo Jsbo v )
3l 1) pliw poslis )5 pIFY (gad,e Seise)la U s
6 L lugl gl eslitul b s 5 ol [Y] as
a5 3,8 ol YU Cilie slacSise b Gl oo m 4w
slaggedsk ;o byl glagdl oy 6lp Sl 5L
L oawlie o gzl oz o aiee EUV
poaSle &5 (o> dadlegl 5 Soml lalisle
JERVUE S AVC SO ) PP A CVORCNPY-- 3 08
@ azg bl kgl SO L Seml ol SO
G dw G prgesil glp awae S hid Sy
ol s sawan L [l S 13 w990
B sawarn b1y ol o e cogl g as S Ly

2,5 audles duslae

1 .
Surface plasmon polariton
2 Surface enhanced Raman scattering
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