CH417 - OprtIicAL METHODS IN CHEMISTRY SESSION 4 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. The Na D lines consist of two transitions at 589.6 nm and 589.0 nm, see also final slide of todays
lecture.

(a) Calculate the transition energy and energy separation in eV. Do the same in frequency.
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(b) You want to build a Fabry Perot Interferometer (”planar cavity”) that can separate the two lines.
What mfﬁhqum free spectral range is required to separate lines? In what cavity length does this

translate? Moximuwm

Free 3];ec‘[m| range (FSRY < ap b se‘)am‘te two [ines

sV= 5.2xl0" Hz
FSR: ?_LL L AV = ;‘ZN-O"HZ

- L 2 va - 288 }A.M



CH417 - Optical Methods in Chemistry Session 4 exercises Page 2 of 2

2. In moodle you can find a paper on cavity-ring-down spectroscopy called CDR.pdf

(a) Calculate / estimate the resolution of the spectra in Fig. 8 in eV. Remember that a wavelength
of 1000 nm corresponds to a photon energy of 1.24 eV.
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(b) In the schemativ of the setup, you find an ”Etalon”. Based on todays lecture, describe and explain
the working principle of an Etalon. What is it used for in this context?

An etalen is o SFecial kind of fmbrj—Perd interferometer, which
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The End.
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