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Theoretical study of using sliver metallic nanotube as a substrate in
surface enhanced Raman scattering

Farzad Shirzaditabar', Maryam Saliminasab®

'Department of Physics, Razi University, Kermanshah, Iran. e-mail: f.shirzadi@razi.ac.ir , saliminasabm@gmail.com

Abstract- A silver metallic nanotube has a localized surface plasmon resonance in visible region. By solving
Laplace’s equation in cylindrical coordinates, the local electric field in all regions of nanotube is taken which can
be used to calculate enhanced electric field in any region. The enhancement of local electric field is one of the
important factors in determining the SERS factor. Theoretical results show that the SERS factor near the inner
wall of silver tube is about 4.36x10"* whereas near the outer wall of nanotube is about 2.57x10". So, the silver
nanotube system can be used as SERS substrate.
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!Localized surface plasmon resonance

“Surface enhanced Raman scattering

Al oy B WWW.OPSELIT coles jo a8 coul jlael slls 5,50 50 allie oyl


http://www.opsi.ir/article-1-1903-fa.html

[ Downloaded from www.opsi.ir on 2025-12-20 ]

Olnl Sg368 (5,5l 5 (cwtigee S reasiliy Ol S8 5 Syl (S ey g Co

YAV e 119

14

12

10

E/E,

4 K
i /W
200 400 600 800 1000 1200
A (nm)

gl b o i (Ko S lase il Y S

Slasin b ooy agdeil jo SO usdl o xoje8
J}.’a )0 €137 [1, 177] 9 Rl, 2= [10, 25] nm (R
30 SopSdl lae e oo odss S j0 4 jebles
Cwlylo 1) lade o i dggll S JB o slad
3l i dolgil 3 ojlgrs oSG Sl
ér).:i” u‘*‘-‘-" &9 | 00l g.,uj.ﬁ.: L§>)L> o)|%.>
b 90 Ggedly Djso 4 Al LS ojles o
44;,‘7-‘9& A_;)yad..:t\.'jjyl) ‘C) )QASLSIL>)0w|
3 moge (S
30 «699,8 Glawe il YAITY doloil Jols JI& lad
Sl 50 5 6998 Gl plp YYIVY Bl o)l
el (6898 lawe pl VYO alglgils

25

20

15

: 10

) 5
30 20 -10 0 10 20 30

X (nm)

A5 S5 o a8 i ¥ IS

Olde ol

Sl el saal e was >

vq

Ol s ol olRidls

FB 55 Lly, 3udo (CBlybl lasws g 0,950 9,0 dns

- A _

E,=—(=*-1E, \p)
EO

=~ A/ C,

E, :(1— )E + l(cosqoe +sinpé))

= = C

E,=E, F(coswe +sing§g,) )

A E,(&,—&)(&, — &) R+ E &, (¢, —38,) + (&, + &)]R> )

(& —&,)(&— &) R12+(81 +6,)(&+&) R;

Eq (g, —&)l(=4 +¢,) R12_ (6,1 &) R;]

Al=- 2 2 )
(&, —&)& —&)RI+ (g, + &), +&)R;

C. = Eo(e—&)(s + &) RIRGHEq (8 +6,)(6,— &) R, )

' (81 _52)(52 _53) R12+ (51 + 6‘2)(52 +53) Rg

Cl= 2E,(g,—&,)&e,R R @)

(&, - &)(& —&)R2+ (g, +&,)(g, + &) R2
Ololy (FuiSTy ool Ho51

o dyd gb l Z)l5 o b (S aSIl laie S

FE = [Epo |/ [Bo| alal, ek 5998 (SoiSIl (los

sl (SoySl Glae b (V) JSG 0gd e ool

Lzge Jsb w0, dg) il gl 5l 2 )5
I, €1,3=[1,1.77] g Ry 2= [10, 25] cwuin Slasis
Ogedly o Al G glls A=381 Nm zge Jsb

)b ol

el o).a; L5>)L> 4..\..»9.:9

Al gy B WWWLOPSELIT Colus ;o a5 ol jliel slls g0 ,0 alie oy


http://www.opsi.ir/article-1-1903-fa.html

[ Downloaded from www.opsi.ir on 2025-12-20 ]

Olnl Shgigd (6 )glid g (owaige il Creddilg ()l Sigigh 9 Sl il ST e g S
WAV o M-8 gl sl 3l elSsils

)9.‘513 el 00 Co gl ‘_,’.vYLs 4 iy 0y ‘_,’.?-)L&
a0y b opl wmse olis dylsil SERS sVl

.ésj‘so )Lo.w

Lo

[1] R.D. Averitt, S.L. Westcott, N.J. Halas, “Linear
optical properties of gold nanoshells”. J Opt Soc
Am B, Vol. 16, No. 10, pp.1824-1832, 1999.

[2] P. B. Johnson, R.W. Christy, “Optical constants of
noble metals”, Phys Rev B, Vol. 6, No. 12 , pp.
4370-4379, 1972.

[3] V.B. Gildenburg, V.A. Kostin, I.A. Pavlichenko,
“Resonances of surface and volume plasmons in
atomic clusters”, Physics of Plasmas, Vol.18, No.
9, pp. 092101-092106, 2011.

-

ools pj adal, gl Gl (SoSln cogls e
D9 50

4

QRD)

GSERS

EIoc
EO

gl SERS cosiy 551 o)X ke (F) JSo
S ams oo LS egil YA zge Jsb yo 1) (5518
ol oads ools lis alisee slaKs, b S s SERS
SERS cugii ,uS1 was e olis Slawbre gl
30 5 245%10% sga> 5 slas (g0 50 3l dlglsils
S99 4 g 4.36x10% Sga 0,8 SIS o)lgs oo
3 el 257x10% sgu> o Wil > 15 olgo
Ol Cugli dglgil dajlislogl S0 b amlis

SV SERS cugii j55 amti o 5 ity (S0 S

12

10

8

6

E 4
> 2
’ 0
- 2
-4

6

3 20 10 0 10 20 30

X (nm)

gl il SERS s 55 :F s

gy Jsb o shlo Gre 4l o o) (538 o) 5l
OMee Cugll el gadge (haw gendly Wais
2 SRS ,SE e slo,gSL 5l (S rdge (S S
olis Slsls mbs ool SERS i, & (55w

0,190 5 A1 ojlans o (SO SI Hlae a5 wies

Al gy B WWWLOPSELIT Colus ;o a5 ol jliel slls g0 ,0 alie oy


http://www.opsi.ir/article-1-1903-fa.html
http://www.tcpdf.org

