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Investigation of the Plasmonic Circular Dichroism in Gold Thin Film in the vicinity
of dye molecules

F. Jafari!, N.asgari* and S. M. Hamidi*
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

Abstract- In this paper, we discuss the assemblies of chiral molecules which are in contact with a metallic thin film. In a
combinatory system of chiral molecules and a metallic structure, an interaction between excitons and plasmons can alter the
circular dichroism of chiral, molecular dipoles. Our results show that in reflectance configuration, we have sufficient exciton-
plasmon coupling and also in the transmittance experimental setup, the change in the circular dichroism is observable in all-
visible spectrum due to this coupling..

Keywords: Circular dichroism, Plasmon, Exciton, Chiral molecule.

2l

] e WWW.LOPSILIT osg ;0 4098 (g s 4o byl ab allae


http://www.opsi.ir/article-1-1136-fa.html

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

VYA poge VEY

S, tSlogl g5 cnl o 58 slo eandly waais &dly 5o
3 Sanls (Fped b (535 5 598 p ogdle (o5 5
30 A g Jmie obml cel le cews sldsSIge
o o] (b as o)ls 0959 sl 90 0gd o b (]
Jssse onls (Kyeo b Wy o 3B jlugil
aS el ol Jol ol iamo 13 50 cou | le caws
Js¥se 09y Syl e Dl 2l o el
slo (ohadss I U JsSgem Lilugl (6 acgeme ;o
OgiunS | laie Cod Gl Caws sl JoSg0 4o oad sl
S obul el ool s ol 590 0 [F] 098 (oo Jol>
Ngd oo Gople (Ko b o glb Al

O S cdr oy plas Jlis a1 cnl 9
50 M S Y ol (gendly 5 4SS, SledsSUge
9 b poti (SSs owir 9 Sige 9 (SUL dwie
e 5 0 gl ()

ShalesT gy -

“ogedh g8 (Sab Sdr Sl 6 esslin ez
L1 51 S50 6 Y (g nls (Ky90 b jo (g
ol @ b malss aind 6 a¥5n5 59, PlhenS )
g S S eilel 1) (b la ey o5
a5k o ol o o ST (05 walf sl s
S Jsle ol O Gl Gl il JsSse s Y
09> BB (slogy 6 oS, sl JsSUge Jolis
(i Slid Y ey b og 0,5 eslaiul 5 PMMA
S 5l o g meilts add Y 56, |, o5l Y S
Iy 6500 b diges () JS0) &leSS,) Y 5l pde b
oolel Mo 5L WY (g9, 5 Owlogy Az gl clale b

1mgRB
0/045 -
(562) nm
0/040 1
i
0/035 r" &l
i
0/030 k
2 o025 i
2 /ol
2 i 1
£ o020 {' : i
! }
00015 l’l ‘ H
: i
0/010 “"\-u.\,// :
0/005 —¥ . . :
400 500 600 700 800
wavelength

Al Y 55 69, 0 Bralg, i Gl 1) S

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

doosio —)

L og @i Glime BUSIL ply Ygpls (K 0 il
4 Cond &5 Wb (o0 32 g 3 Kl) onls iulad
cib 5l oolazwl bV asl oo ol b JoSge oyl
Js¥5e T gilos cows o (g wsanld (K 55 (2
S9d (o8 paie (29)10 9 () slo J9Sge ailea b
5y 98 pinlp s 4ol 5o b JsSge g5 cnl D]
s Ol 05> Sl S Al a4 o 65 658 sonl
ONRSCHUPN ESPVS IC AT P SYCON | PR I | d JREPS
a Hlolg |y e a5 ols 3529 (S 009 jo il
o oSas bl mle oo wir glolile b
w2z ge Slo (Fre 4l )3 (695 Qi L Al sldeSe
30,5 (69,5 edgaome (pl jo Sle cews Cosls i34l
AL sle)liBlegl Glg o wyge ale
Ol Sews o JsS9e Jalo 208 Glgre 4 1) (Sgedly
b wlyy 51 Ggendly (Siuily o] 50 45 S5 (B2
5 0dged Sery Gl Cews e JoSse sla Lol
g ol AiSen p (nl GiiSe n Sl 0 gaa elss
beme 5 G0 bue G dehe b Bl alex
5 O3l (598 (Senn 4 e WSS, wile J5Sge
o Sbul ] sunie 5 Al (oleS 5t 5 000 5 (gt
&S

sl Js¥ge (SgnS] i la wass (Sab s

b odsl sl (e lo s Ggendly g Al

5l eslital b1y sagay cnl ol Y] ot snalice Wl SL Lawgs
Ol Tal oz 295 (sl IS, slo J5SUge SL Y
! Al slo J9Sdge 20,5 onmlive 0,85 3L okd 55,
sl ol 99> (JeSlge slo Jlwy ;S Bl mox d9>
Tt e Sl 4 s iz ool a5 aies
03,5 &8 > Jaid slo gge Job Byb 4 goad 5 SG)L
s> sla Josdse (nl plog ©j08 ol 5 e Sl

e la aly 5l 6 ke (ugen 13, 5l il pond
Sgde (U (orago slo low b

Circular Dichroism *
Chirality ¥
J-aggregate "
Monomer *

] e WWW.LOPSILIT osg ;0 (4098 (po yiwd 4o byl &b allae


http://www.opsi.ir/article-1-1136-fa.html

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

VYA poge VEY

Wax 0,3 Al sl Al flge 4 g wjla SeS]
S b G abuly 4 Gl ol LS el b Sei D

il 0,3 90 pl o (598

Sonls (K590 53, p 4SS, clale bl ) (Jl>
ol e el 4l Oiee OIS Billas Sleas L
Sonls sla uad Gl 4 dged | 6y b plodex
90 o pd g odud )8 ol dx 0 ) Cdo Lo S g 0,50l

23,5 oo gl gge Jsb 52 3 s90le (K,

|

i
12 i
0
. fooo
. ' e -
T v '
ig 5 &

-y “1@!:\ :65)1“5 ;3)5‘> ‘5)...? o)'bj‘ uLa..\.o a)|5 C).]o :f JS...:
amao-V e, F (B g0 (wae-¥ Kandad-V le 5lee
SEY bV Y i Y Wi e A oz e B> s

(So%

N80 i odid lid (6,5 o3l ol 5l Jols as
S3b Ay Gyglxe ;0 RB ailaXs, clale zoli8l b ggpmls

300 400 500 600 700 800
0015 . . . . 0,015
0.010 10010

@ 4mg R, ‘fu\
0.005 - e 5mMgR, [ n + 0.005
0.000 ceee MG Ry i .q + 0.000

8 -0.005 4 " e 1 0005 O

5 i ®

g -0.010 4 2 : +-0010 o

. o

ﬁ -0.015 - ;? o | — ." o 40015 g

= 0% o o’ o ES

® -0.020 - e 40020 §

a * Y ° 3

O 0025 Bie o % 0 % 0025 B

025 - e i Y

s M p\n‘. o

-0.030 L% %, ) —+-0.030
oy %uvf"
1% i

-0.035 ﬁ o # 4 -0.035

-0.040 - - - - -0.040

300 400 500 600 700 800
A (nm)

a4 Al Glise loas,s bls digei s9uls (S)e canls 10 S0

4z 3 Y7 69,95 5 4l i)

2l S osb JS 5 sopls (Kyg0 ke [, s
Omeldgy (i Lol zge Jsb 9o 50 g Sl Sgpde IS
PO Syge  cdale ol L LS, Gl e 5

gl odaliv

FEY

Olnl Sigigd (5,9l g (owiigen il IS et 9 Sgigd g Sl il ST raege g S

G ol Oseedly g8 (Sab dx )
oL pledez B2,k IRB &S slo J5SUge o elans
oalogy o5 e ¥ Jald Wiged 5l 4l s IS

AV JS2) 0 pdy (o0 &y90

Chr sy hnr Soled b

v
Sl Gilge( L Seml (Y e ge() . Sud
T TS ST e BT

i (A o (Y

-y

99 ke oF S8 50wz TV aly 5o diged SU3L b
ol OlF oo &S el LSS el b S Db acies
Candls 0,3 98l (698 (S G ahauly 4 | L8,
S b s jsb 4 gl 551 L Silugi g 28
Seolsie 4 oy o ) Fab i wish el
50 WS o ol ) b Silug obs Sl a5 Pl
55 el (558 Tl Czr aF b digas o Lol 28 L
o ol Sglae Ml slo Fhe L wos cl> ohyg
[F 50 Jeily pplss wax polas oy does )0 5 digd
DSyl 5 JeSsdgem g3l LS lugib (6 asgarme 390 50
do S5 el 092y 4 el 5T g yendl o ($93
A 05d (o0 M (5 0y Al Sy File 4 b

29 (oo 0dals "y gnSly

—=— Normalize to [0, 1] of "47"

o8

06
s ea

04

02

[

400 500 600 700 800

[

42,0 TV aygl; 5o aiged 51 Q3L ¥ JSCs
90 sl b gillae cdiged 4 yo8 ol a0 TV aygly jo

5 Syodly ole> &Bly o aS Wl owys S el wus a8

ol yuze WWW.LOPSIIF olog )0 05 pwyiws [0 b s dllie oyl


http://www.opsi.ir/article-1-1136-fa.html

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

VYA poge VEY

S stk ol JS 0 Gople (e LrelS (s,
g (oo Jol>

b0

[1] D. F. Gerald, Circular dichroism and the conformational
analysis of biomolecules. Springer Science & Business
Media, 2013.

[2] A. O. Govorov, "Plasmon-induced circular dichroism of
a chiral molecule in the vicinity of metal nanocrystals.
application to various geometries." The Journal of Physical
Chemistry C 115.16 (2011): 7914-7923.

[3] D E G_omez, K C Vernon, P Mulvaney, and T J Davis.
Surface plasmon mediated strong exciton-photon coupling
in semiconductor nanocrystals. Nano Lett., 10(1):274-278,

January 2010.

[4] A. O. Govorov, "Chiral nanoparticle assemblies:
circular dichroism, plasmonic interactions, and exciton
effects.” Journal of Materials Chemistry 21.42 (2011):
16806-16818.

[5] A. O. Govorov,. "Theory of circular dichroism of
nanomaterials ~ comprising  chiral  molecules  and
nanocrystals: plasmon enhancement, dipole interactions,
and dielectric effects." Nano letters 10.4 (2010): 1374-1382.
[6] N. Lukas. "Strong coupling, energy splitting, and level
crossings: A classical perspective." American Journal of
Physics 78.11 (2010): 1199-1202.

Olnl Sigigd (5,9l 5 (cwiiges (il a8 aetd 9 Sigigd g Sl il )8 aeges g o

-0.014

-0.016

-0.018

-0.020

-0.022

Circular Dichroism

-0.024 ]

-0.026
[

@527 nm
-0.028 T T T T T
1 2 3 4 5

RB concentration (mg)

Omelogy alize sl clale iz 5 (59l Lsi;ﬁ‘) Ol s F S
(3> gee Job 0

Y e S (JoSlge diged 10 s9nld (Kye8 Ol
5 485 I3 yp 350 &z Olre 4 e M SSU
Ol OLS 50 Saendls Y 0938l L as cel ool cusli
Sud Cax WS S dedie o aSlies oS S
3 e a4 e (Sl g ol 5o ST (gendly
ol 0 e A5 Ll el 0030 )8 diged gyple (ye0
CBLE Sl sl S8 e 2815 S0 e
el W10,

S35 b SSleg 59 «e3,55 0 ugly (ul oSS Ol (e
Sz pl g il oad Cudzr KuSo b nd job 4 (sl
by SIS P S oy a4 Gly oo | Sus
B a8 e ol | o Sy

G5 azii-¥

Oz Gk 5l a5 wd ol e Ghash ol
S b sl og b el Senn (2U5L
S JsSlge slo oenT b il o S Y 5| ol
Shodel sy SU5L il 09 salive B plsg, ilas,
= ORSey (nl o col )l Sl iSes )
& Cwl e ogieS] G 6P (S
A5, slo St 5 (b sla Ge M el
el s a5 sl gaaz g 0 a4 ]y 0 gl
S 1 L o oead Cdr i gle s Sy
2 el 3l Grme 458 50 Sanld (Kjed et eien
(Sob dx opl gy S50 (Geendl So S ledex
cdale gulidl boas oals ools lis ¢ cuwl ool somlice

] e WWW.LOPSILIT osg ;0 (4098 (po yiwd 4o byl &b allae


http://www.opsi.ir/article-1-1136-fa.html
http://www.tcpdf.org

