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Fabrication of nano-structured plasmonic tweezers based on colloidal
lithography

Mohammad Ali Khosravi, Sara Darbari

Department of Electronic, Tarbiat Modares University, Tehran, Iran

Alikh6868@yahoo.com-s.darbari@modares.ac.ir

Abstract- In this paper, we fabricate gold structures in different dimensions using the colloidal lithography
method, which is less costly and easier than other lithography methods, Then, using the surface plasmonic
stimulation of these structures, they can be used as plasmonic tweezers for particle trapping, and lab on chip
devices. Two of the important advantages of these plasmonic tweezers Compared with other plasmonic
tweezers are: The relative simplicity of their fabricating process and the use of a desired wavelength laser
(using the change of fabricating parameters) to stimulate surface plasmons.

Keywords: colloidal lithography, plasmonic, tweezer, trapping.
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1-lab on a chip
2- Physical vapor deposition

3-Deep reactive-ion etching

Yy

doddio—)

w slr (Gogxs s ) Sl Gl cwle Gue

g oo ool o d (5, Sws ¢ (55llpls

bl il SMCie ()95 28) Syesl sl il
9 oyd 05 SRR S (am) sladised (59) e
510 1 e gdlsily slag i s @y 5SS (glulos
S9) S SphdAS Ol g slas sl L L
sl e 1y 0,3 (gilailpls 4y 3l oy g alls aaiges
e 655 S il rizmen 05 o) o (65, e
00l (595 Siwegl g S rgSee Sy 0jem b @
L s el ol a4y 0,8 Lrasls | bao,d Hlsse o 4o a5
aoizme 2Ulgs gy Gl slacaze ;00 5l ged SIS
Lol ail 5 g9, oKiale;] lgie a oolaiwly (g5le

G ok &G oolal 4 ploo,d o5 > &lyy oo 490
Ao 18 5l o 1) o8l SOSS aisle (6,5 S8 ol
5% 9 Al (5yaS laws 0je> cnl addS L Y o
IS el i Gy pole Slllae 51 (5 ks
Seslzs DNA LSl aalllas (Bl )95 (659,50
Ogn plezl ilulels o ol oS> daasls
oz @bt g Sy Sl (o5 sla Sl
Wl el gbable cols 5 ol gilulax
@ 5L Gl op Gl Syl rmes caslosged
oo )5 a5 adl oo Szgs Ldl oS J 55 jslate
Syl Gl SHIPYT Q5o s 0)9 50 (6 )9lcdSs
io9zed oo 4 el sl il w6y sla
iz glojen @ Wlpls 4 o Blp v JShe (il
Sogeadly oz lp S Olg Grae g 68
Pl o5 ) ool axy Jlo vzl b ol
les,S

Gl BFsd Gelol 1y o8l sl (3 aalol o

“—i'.’. &‘)‘.’9 G,Lw ‘) o)‘)’_é| UM - RO o C.Hoy

Sl oy B WWWLOPSILIF colu jo aS cuul jliel glls g)90 ;0 dlas oyl


https://www.opsi.ir/article-1-1702-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

(Ol Sgisd (659U 5 (st (il a1 el g ol Sgie8 g STl il jaiST reoiy g G
WAV o M-8 oll Gl ¢l oo

1.7
« 1.6
=. 1.5
© 1.4
1.3
1500
wave length
1.4
.
S 12
©
1
1000 1200
wave Iength
0.97
0.92
.
S o0s7
© 1000 1500

wave length

o~ L oo syl a5 ) ool b g sb Sy e ¥ S
oS gae Job sl B0+ ailes
S5 zee Jsb

— yogil YO« alas plo - egli) v v e

S5 gae Jobmyegli Ve ailes plo g teglli VY

oyl 1FO-
S jlwdnio—¥

JSpeg) SIBle S 5o JeuSle 25 jems I oslanal b
oy b Gnbldy 03 nools SLalS slag s
e Xsbwly jo 1) agl Voo glad a9 1,0V Censls
(YY) JS5 sl wlas YU kel & alols 4 4
0,8 B Cuxdse ilw i (nl 5O w05 Anulne
ol @l ceload b S L 0 jao Y e 4y S

el 00 03,91 (F) UKo 50 Slwlxe

Yy

1-RCA
Add polystyrene

. 2-oxygen plasma I
Substrate: lam glass
\ u / AuPVD
oxygen plasma Pho!oresm
Spln coating

Auetchant
oxygen plasma or

J
@ Acetone + toluene : g S

coloanls IS slos ) Jss

Lo sl colo sl al>se y0 4 bgrpo (9 58U oSy San gl ¥ JSC
ML s aygly i a¥ -l 00,5 St g ¢yl (L O3 s, -l

sl Sl o b sl -0 s 3,958 Slis Y —z . yegil FO o3l 4

b aaxio-Y

3 90 ,Lalo (5,85 ol dasin johaie 4 waSle 5l
b @lY) S j0 a8 jshiles aws o0 plas | ,Lsle
odls ji5 5 LSl alas a8 ax o Coul axis (g
Slagee Job Cooms 4 o b celiie zge Job ool

gy YL

Sl oy B WWWLOPSILIF colu jo aS cuul jliel glls g)90 ;0 dlas oyl


https://www.opsi.ir/article-1-1702-en.html

[ Downloaded from www.opsi.ir on 2026-06-20 ]

Ol Sgish (659l 5 (wdige il 1S el g ol Sigigs g Sl el jaS ety g S
WY o 1= oll 5lid il oSl

[¢] Lei, H., et al., Bidirectional optical transportation
and controllable positioning of nanoparticles using an
optical nanofiber. Nanoscale, 2012. 4(21): p. 6707-
67009.

['] Zhang, Y. and B. Li, Particle sorting using a
subwavelength optical fiber. Laser & Photonics
Reviews, 2013. 7(2): p. 289-296.

[6] J.Hong C.Kook Hong“Synthesis of polystyrene
microspheres by dispersion polymerization using
poly(vinyl alcohol) as a steric stabilizer in aqueous
alcohol media”, (COLLOID SURFACE A) 302(1):225-
233 - July 2007

YY

E/E|
- H
.

0 pesiff_—o0-0-0-0-0- 0500 b 50— S 0
R y e
T, pi -
" . £ a
o T ’ e e
iamn— R - s F, 35 f
z / .
= F =
Z \ A / v =
£ 1000 \ N / —-—F, (]
2 -PE 2
£ ' =
-15 El
15000 a0 %
£
20000
’ ; - -140
600 400 -200 200 400 600

X (nm)

IS sl gl yiegil Yoo glads o plial (s 0,3 (g3lail pls @ (gl acs F JSCs
Sl ailbs YU (gymegl O alols 5l ool a8 )5 lae (gam 50 paal A (&Y
Sad o a X glisly o pbiel (L o)d 5ol SLolE glag s sl (AT

&S 4=
o o] slacilas 5 o, lisle m dlols ks 5l oolizal L
sl oz b & Seedy oSl ol e
T Jsb L) ST peilen 1) Wadoo o0 il
slalpls & sl 55 cnl ) peples (oo 9 mlo At
alols s gilwad b ol oo oS oolaiul &l)d

[ERUSREN SPUEL S NVER ool slaalas ¢ lo,bsle

sl aasin (pl sl o 1) (Sgendly Sl

Lz

[1] Ai, Bin, et al. Advanced colloidal lithography
beyond surface patterning. Advanced  Materials
Interfaces 4.1 ,2017.

[Y] Abbondanzieri, E.A., et al., Direct observation of
base-pair stepping by RNA polymerase. Nature, 2005.
438(7067): p. 460

[¥] Asavei ,T., et al., Optically trapped and driven
paddle-wheel. New Journal of Physics, 2013. 15(6): p.
063016

[¢] Xin, H., R. Xu, and B. Li, Optical trapping, driving,
and arrangement of particles using a tapered fibre probe.
Scientific reports, 2012. 2.

Sl oy B WWWLOPSILIF colu jo aS cuul jliel glls g)90 ;0 dlas oyl


https://www.opsi.ir/article-1-1702-en.html
http://www.tcpdf.org

