AV 55V amio

. ——— |
&‘MWQ}WSQ‘}‘.‘@?? el
Olpl Sgigd 59l g (owige B ae
o 91)50 . ol = =

; fé}g}ftfﬂﬁb

{

Olpl eplanls
VY9 e VPN F

A-Ye-V0AF-Y s oS

“;’L"U)M yobvuw 9‘)L95 o>y Lo oo ‘;:’:‘.:L.ia); 51 e

OIR1 0l et pls (ixive oS3
*Khorshad@sharif.edu

00 (5 525 031l pgun yo (593 msl Conodl Pl s 5 S o1 g (g i B b I3l (5598 (g3l Al oS
s adlin (sl 53 ol SIS Joo Ky @b 9Ky yKre 0ulKe cwis iy (59lS dxio H3QPD i oslisiwl )3l sl
2 b Sldgl §lKo olg oo 0yl G283 Jlo e 30 3 o5l s03ler Skl a0l b 45 ol 01 LS (02,5 § 5,5 900
aignd (gl -0 35 (53l ISBT QPD sy 61y 41 Comlins b 1y (5595 S il 50 00LidN Al 4y piogili o Wiy U 00 iy yla
Ao i) 38 i (65w )T Cowlins .l QPD 31 i Y % 0 ylo (65t KT ol O+ M yhad 49 M 03950 (gl

il sl of pad & 1y (6 B Syl (g i Lol 9 b 0,5 il (o2 Ls S

5 )le iS5 Sl 5536 e 55k BT 15,55 S il s y55 (Il als —o3ly oS

Position Detection of Optically Trapped Gold Nano-particles using
Moiré Technique

Ali Akbar Khorshad'", Mohammad Reza Rahimi-tabar’', and Seyed-Nader Seyed-Reihani1

'Sharif University of Technology, Tehran, Iran
Khorshad@sharif.edu

Abstract- Optical trapping of Gold Nano-Particles (GNP) is important due to their higher trap efficiencies and
also single molecule biophysics experiments. The conventional method for position detection of GNP is QPD
according to a back-focal-plane interferometry model. In this paper we show, both by theory and experiment,
that simple,inexpensive and precise Moiré Technique (MT) is able to measure GNP position more sensitive than
that of the QPD method for 20-250 nm range GNP. As an example, MT provides 71% higher detection
sensitivity in compared to the QPD method for 150 nm diameter gold bead. However, larger detection sensitivity
potentially increases spatial resolution of GNP, leads to measure optical forces more accurately.

Keywords: Optical trapping, Optical tweezers, Position detection, Gold Nano-particles, Moiré technique
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