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Measurement of trap stiffness and it’s dependence on refractive index of
medium

Mahdipour Fateme 1, Ebrahimnezhad Darzi Reza 1, Fallah Hamidreza 1,2 , Seied Mahdi Mousavi 3, and Meysam Nobakht 4

1. Physic Department, University of Isfahan, Isfahan
2. Quantum Optic Research Group
3. Isfahan Optic & Laser research Center
4 chemistry Department, University of Isfahan, Isfahan

Abstract- Optical tweezers can be used to measure forces in the order of picoNewtons. Much like a spring, the

approximate force that the laser beam applies to an object is proportional to the object’s displacement from the
center of the beam. A known trap stiffness is often required to make reliable force measurements. The trap
stiffness can be calculated using several experimental methods such as escape force, drag force, equipartition,
step response and power spectrum methods. In this paper, drag force method was used experimentally to
measure trap stiffness for polystyrene particle in three environments with different refractive index and report
refractive index’ effect in trap stiffness.
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