CH417 - OrTiCcAL METHODS IN CHEMISTRY SESSION 8 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. Even with an ideal broadband source, the available frequencies in an FTIR spectrometer are limited by
the mirror motion. Think and sketch: how would you add the mirror motion into the FTIR formalism.

Mirror movemerrt has Iim-‘-tafionS, it canndt 90 o infinite TM'
We can edd & box functmn represerting lower & kpper limit
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2. Combi?le the limited mirror motion function to the interferogram function.

Measured : Vi Amy Vi is the box Tund'ion

SPec‘[rum: FT-‘{V(X)-H(X\% f]m is ideal jnte erogorm ‘with
) goes -rmw -0 T +®

3. Remember the convolution theorem for Fourier Transforms. What is the impact of the limited mirror
motion onto the line shapes?

FT fvm-Amy = FT Vel % FT" fam} = sinc 0 4 Aoy
Froduct convolxtion
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4. For your Master thesis work you need to pre-screen many samples with a resolution of 0.5 cm™!. What
is your choice of spectrometer? What are the requirements for your spectrometer?

Movoble Distance - ‘2"0—5‘7,, = |cm.

At leost the Micheloon Spectrometer needs Jom frf-
poveble  distance.

5. Now your advisor proposes a project to build an FTIR spectrometer with a resolution better than 0.01
em ™!, Should you take on the challenge? Where do you see problems?

Least Movable Distance: 5 Gag = 50 em
boem is O long dictance . its hard T move the mirror
l’ﬂ hal-l‘ a meter  witheit losw:g ah’gnmen‘t.

The End.



