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19. Resonance Light Scattering
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18. Hot Spots


http://icml.ir/article-1-403-en.html

[ Downloaded from icml.ir on 2026-02-11 ]

sy GR35 O 9,955 9 pduealals LYdw ;s lugl =)k

$b ol .l i Conlis i ion Culo L S STl b
ool AMAN=315.7 nm/RIU jegili VY lads b aiwgy

&l Bl bote CanSs o pb 4o | ARRLS Ol paais 0SS

R;3=[25,50] nm slagleds b 4V &gy il calizes i au

wenlin O S 51 a8 jebles ams o oz Ry=[43, 45, 47] 4
5) o Sl R Gloe S 28010 gl (a8,

i Coles (o y3 u_,lfL.: A.:L‘Ls.e u.,.,l)_el (st’ )laj.o.;
A8 50 (ol Y U iSTas) 0,8 & wg yiaS Cwles L S oSdlgo
s ool g asioe JolS diugy ol BulionsST oo wya 25
5 50l Y SO iSlgo glais b gy il ol ol oy
C,u.u‘ A)\./An: 3711 nIl’]/RIU w‘ J.AABJLJ Ay o).n.\ :L»..M:BJ Colses

el sen Clale 4 TRBOC) (55 50,8 glasho bawgi 95 i
Joloes Sl o o el iy (slS gen (Seul Qi pls
VEYAGAEAY 5l 5,0 &b ,0355/5 g/l e lale b oy oglSgen
omolSsen Jslowa 15 G55 508 sla sl cdile az e [Pl
ol globs 8 371.1 nm/RIU

S S Al g Cxy

Ol 095 5l senlas JB  (Sigadly (olsz (59,5 (slaaing gl

® R=43nm
—— A4 1n-0T
i o Rg'dﬁ M
A=30AE 0+ 105
+ R =47 nm

— AT 111

200*

Pa

1 1.2 14 1.6 1.8
Refractive index of Environment indi

RY Ol i dggunnd 0 i/ S 1518350/ 0 5 A 33,930 pooicamsmans ol 18 S

20. Red Blood Cell

Y Syles / Mb).bb 895 / US..M).I 39 33 doliliad * Yy

Scattering (a.)

A (nm)
bl oo ol b &l yaad 4y dsisg 93l BadioniS Ty i ol s ¥ JSUS

o s sy S 3 IS b ol gyl S il
el )3 cnlply ol p3¥ s (oain ol (65lwainge
s ol (59, 1, Ry g Ry ol it slo il )y i)
& A | ARRLS Syt ¥ IS o0 s 518 (oo 20 )50
6555 iV Ay il alien duwdis ds (gl Bl Laoms S5
R;=[23 nm, 25 nm, 27] 4R, 3=[45,50] nm slagl—s L,
oyt ARRLS sloools (o (3l izpan ¥ USS o oo (LS
Boles a0 oo Lt Lt Ky & g0y |, Bl Lagme G S gy
4255 baas oo QLS ) s Sl (a3 )18, (oS> gl 4 5
) s ol w08 55 A glad Lil33 L ¥ IS5 oy

G50 1

x R =23nm 2
=315 n-212
a R|'25 Am

— =303 60+ 105
550H « R=2Tnm

- An=8f 0+ 508 |

L

250

1 12 14 16 16 2
Refractive index of Emvironment (n, )

RY Ol i g 0 i G 1518160/ 0 5 A 91, 93U pooicanmans S lunnss :F S

Sz sS B gl by sottops 53 Ozl il oo 2alS (s lgas


http://icml.ir/article-1-403-en.html

[ Downloaded from icml.ir on 2026-02-11 ]

vy

*

ILSE) s 31358 9 s posbes 02 50

i bl )il Gl (Seibl g (Sigedly (olgs im0 o0
L85 18 ey 9550 gy gl e & k5 g Slisland
oerbad (635,38 (lare (SLiwly ;5 0,8 (55,5 Aol )5l o8 U L
GSes p 5l 5005 (o plugs (S9SN (laBgs SG siiles g 0t
@3 b 0,5 (313 85i> g dtugy (o Slagge—dl G 595
Syl (s gemdly waiizge Jsb jo a5 Ll masles o
Slbl oo cdale b Sl Co po Sl yutd dsia il g ol ald g0
A8 (Blybl lare S oy Gl L o leds bl go b
o Ol 545 g0 rasler wils slagse Job G 4 (e i
355 Loyl s Sl 2558 ool il S g 4 Oy
o g Gyl iz ge Job Jldged ol O jgod a5 VA
371.1 nm/RIU g oo iy a5 9 Jauomo c S g
0 O el iy 6l S8 5510l .l o awlore

99 lolid 6l Gyl 2025 4B 95 (g s (ol Eae sl
Lz $b b Bolu (65905555 9 Vb Comles loy S 5o J9Sge
03,5 b b sSse (lolid gz (ool &3S @l o0 b >0
bR plw b anlie ;5008 4 pazis sla Shy (nl o
5® el pelaigS o3 sl j3 Kos pliie by ol ()b
Gazg boyd 3 18 gl 4y 8l T i 5l sla Y leslan il gl
ey S a3 il (b 50 0 98 4 pamie (Sl el
et 5o S ol (2B tales] Biged ol (rizpan 050 o0
g e Sleidan 9 50 S92z ge la S gesn


http://icml.ir/article-1-403-en.html

[ Downloaded from icml.ir on 2026-02-11 ]

sy GR35 O 9,955 9 pduealals LYdw ;s lugl =)k

References:

1. Brongersma ML. Nanoshells: gifts in a gold
wrapper, Nat Mater. 2003; 2(5): 296.

2. Lal S, Link S, Halas NJ. Nano-optics from sensing
to wave guiding, Nature Photon. 2007; 1(11): 641.

3. Cheng FY, Chen CT, Yeh CS. Comparative
efficiencies of photothermal destruction of malignant
cells using antibody-coated silica@Au nanoshells,
hollow Au/Ag nanospheres and Au nanorods,
Nanotechnology. 2009; 20(42): 425104.

4. Khlebtsov B, Khanadeev V, Khlebtsov N. Tunable
depolarized light scattering from gold and gold/silver
nanorods, Phys Chem. 2010; 12(13): 3210.

5. Kumar S, Goel P, Singh DP, Singh JP. Highly
sensitive superhydrophobic Ag nanorods array substrates
for surface enhanced fluorescence studies, Appl Phys
Lett. 2014; 104(2): 023107.

6. Wen X, Zhang Q, Chai J, Wong LM, Wang S,
Xiong Q. Near-infrared active metamaterials and
their applications in tunable surface-enhanced Raman
scattering, Opt Express. 2014; 22(3): 2989.

7. Ma WY, Wu ZW, Zhang LH, Zhang J, Jian GS,
Pan S. Theoretical study of the local surface plasmon
resonance properties of silver nanosphere -clusters,
Plasmonics . 2013; 8(3): 1351.

8. Zhang YJ, Gao WT, Yang S, Liu SS, Zhao XY,
Gao M, Wang YX, Yang H. Nanogaps in 2D Ag-nanocap
arrays for surface enhanced Raman scattering, J] Raman
Spectrosc. 2013; 44(12): 1666.

9. Politano A, Cupolillo A, Di Profio G, Arafat
H, Chiarello G, Curcio E. When plasmonics meets
membrane technology, Journal of Physics, Condensed
Matter. 2016; 28(36): 363003.

10.Ali MR, Ali HR, Rankin CR, El-Sayed MA.
Targeting Heat Shock Protein 70 using Gold Nanorods
Enhances Cancer Cell Apoptosis in Low Dose Plasmonic
Photothermal Therapy, Biomaterials. 2016; 102: 1.

Y B)Lo.w/@.mb).»b 5)53/@«).! 0 33 dolilad * ye

11.Haes AJ, Van Duyne RP. A Nanoscale Optical
Biosensor: Sensitivity and Selectivity of an Approach
Based on the Localized Surface Plasmon Resonance
Spectroscopy of Triangular Silver Nanoparticles, J] Am
Chem Soc . 2002; 124(35): 10596.

12.Chau YF, Chen MW, Tsai DP. Three-dimensional
analysis of surface plasmon resonance modes on a gold
nanorod, Appl Opt. 2009; 48(3): 617.

13.Sung MJ, Ma YF, Chau YF, Huang DW. Plasmon
field enhancement in silver core-protruded silicon shell
nanocylinder illuminated with light at 633 nm, Appl
Opt. 2010; 49(32): 6295.

14.Lin J, He W, Vilayurganapathy S, Peppernick
SJ, Wang B, Palepu S, Remec M, Hess WP, Hmelo
AB, Pantelides ST, Dickerson JH. Growth of Solid and
Hollow Gold Particles through the Thermal Annealing
of Nanoscale Patterned Thin Films, ACS Appl Mater
Interf. 2013; 5(22): 11590.

15.Charles DE, Aherne D, Gara M, Ledwith DM,
Gun’ ko YK, Kelly JM, Blau WJ, Brennan-Fournet ME.
Versatile solution phase triangular silver nanoplates for
highly sensitive plasmon resonance sensing, ACS Nano.
2010; 4(1): 55.

16.Chirumamilla M, Gopalakrishnan A, Toma A,
Zaccaria RP, Krahne R. Plasmon resonance tuning in
metal nanostars for Surface Enhanced Raman Scattering,
Nanotechnology. 2014; 25(23): 235303.

17.Sherry LJ, Chang SH, Schatz GC, Van Duyne
RP, Wiley BJ, and Xia YN. Localized surface plasmon
resonance spectroscopy of single silver nanocubes, Nano
Lett. 2005; 5(10): 2034.

18.Larsson EM, Alegret J, Kall M, Sutherland
DS. Sensing characteristics of NIR localized surface
plasmon resonances in gold nanorings for application as
ultrasensitive biosensors, Nano Lett. 2007; 7(5): 1256.

19.0ldenburg S, Jackson J, Westcott S, Halas NJ.
Infrared extinction properties of gold nanoshells, Appl
Phys Lett . 1999; 75(19): 2897.


http://icml.ir/article-1-403-en.html

[ Downloaded from icml.ir on 2026-02-11 ]

YO o LLo@olimd 33,8 9 ceudpouk 0250

20.Kneipp K, Haka AS, Kneipp H, Badizadegan
K, Yoshizawa N, Boone C, Shafer-Peltier KE, Motz
JT, Dasari RR, Feld MS. Surface-Enhanced Raman
Spectroscopy in Single Living Cells Using Gold
Nanoparticles, Appl Spectrosc, 2002; 56(2): 150.

21.Lin AW, Lewinski NA, West JL, Halas NJ, Drezek
RA. Optically tunable nanoparticle contrast agents for
early cancer detection: model-based analysis of gold
nanoshells, J. Biomed. Opt. 2005; 10(6): 064035.

22.Park J, Estrada A, Sharp K, Sang K, Schwartz JA,
Smith DK, Coleman C, Payne JD, Korgel BA, Dunn AK,
Tunnell JW. Two-photon-induced photoluminescence
imaging of tumors using near-infrared excited gold
nanoshells, Opt. Express. 2008; 16(3):1590.

23.Cui 'Y, Ren B, Yao JL, Gu RA, Tian ZQ.
Synthesis of Agcore Aushell Bimetallic Nanoparticles
for Immunoassay Based on Surface-Enhanced Raman
Spectroscopy, J Phys Chem B. 2006; 110(9): 4002.

24.Acunto MD, Cricenti A, Danti S, Dinarelli S, Luce
M, Moroni D, Salvetti O. Detection and localization of
gold nanoshells inside cells: near-field approximation,
Applied Optics. 2016; 55(34): 11.

25.Afkhami Garaei M, Saliminasab M, Nadgaran H,
Moradian R. A Hybrid Plasmonic Bimetallic Nanoshell-
Microsphere Sensor for Cancer Market Protein
Detection, Plasmonics. 2017; 12(6): 1953.

26.Friebel M, Meinke M. Model function to
calculate the refractive index of native hemoglobin
in the wavelength range of 250-1100 dependent of
concentration, Appl Opt. 2006; 45(12): 2838.


http://icml.ir/article-1-403-en.html
http://www.tcpdf.org

