
CH417 - Optical Methods in Chemistry Session 5 exercises

Upload your finished worksheet as a single pdf file on moodle before the next class
session in order to get participation credit.
Try to keep your books closed. Discuss with your fellow students to come to an answer.
Show your work.

Name:

1. Name the a) excited and ground state and b) transition type for a HeNe, a CO2, and an Excimer laser

2. Draw the force diagram of a transparent particle in an optical trap. Which forces act in which direction.
Use ray optics.
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3. In a simplified form, Ashkin (Biophys Journal 61, page 569, 1992 - pdf also on moodle) describes the
force on a trapped particle as

F = Q
n1P

c
(1)

Q is in experimental factor, n1 the relative refractive index, P the laser power, and c the speed of life.
Estimate the force acting on a 3 µm polystyrene sphere (n=1.6) in water (n=1.3). Q is an experimental
factor estimated to be 0.25. The used laser power is 10 mW.

The End.

n
= i = 1 . 23

F = 1 . 03 x10 N = 10 .3 pN


