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Spectroscopy Worksheet
CHEM 212
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Properties of electromagnetic radiation
2. State the relationship and value of any constants relating the wavelength and
frequency of electromagnetic radiation.
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3. State the relationship and value of any constants relating the wavelength and
energy of electromagnetic radiation.
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5. State Beer’s Law and define each variable (include units) V\'*\"‘Q
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Beer’s Law
5. Draw a basic diagram of spectroscopic measurements
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6. State the relationship between transmission and absorbance
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7. State Beer’s Law and define each variable (include units)
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8. State the optimal range ofAL%sorgoﬁce for Beer’s Law measurements.
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9. Limitations of Beer’s Law. State, explain, and describe how the six sources of
potential error in Beer’s Law measurements are minimized or avoided \t“’ffu
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Explanation and how to avoid improper measurements
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10. Draw, label, and explain a Jablonski diagram (figure 17-15). Label 50, 51,
T1 states, absorption, fluorescence, and phosphorescence processes, and

internal conversion and intersystem crossing. s
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Molecular Spectroscopy

11. Label the orbitals populated in the SO and S1

states. What is the difference between the S1 and T1

states? (Figure 17-12) S ;
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12. Describe how you would quantify X and Y in these | : lg
spectra (Figure 18-1). g
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13. What transitions (from Q 10) are probed using a florimeter? 0 e SEALCATE
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14. Describe why the absorption and emission spectra appear as mirror images of
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15. Why is luminescence always more sensitive than absorption measurements? —_—
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Instrumentation
L

16. Diagram a monochromator. How does a monochromator produce
monochromatic light?

El L. T’CU«5 CW
3 QX “h

e

o

Liodr G_a,'\\-(;.w’{, v v c)\f\ Q,n\-rcuxu_
Wike con ot MLreoT

A. Concaype wunifor

%

AMAA 7

y
N

colv mMnoHs va&cé’\(.&o pm:\_oUQJLLKB
M racckon /\—dé.u,chcm o can g,
“Q:i(t g 3. Liawk s byokea iak OOl o Y ““’5‘
3 3 C“E%/ILL\’\'?‘% ofd qrodieg .
TQ)‘ M -‘(i "\ . Q_Q\,C,Q/\ by C"‘K, X W Q'\.QVV\ e o
> '35'- L Wi 68 Outpad- o\ oo Hoen
Resn, $

A oo (}8"("] “ CC)/U.VHHQE
S, Con\ Cout oY

o\ Cau v LT gV
17. Diagram a photomultiplier tube. How does it work?
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19. Diagram, label and describe a single beam UV-Vis spectrometer
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\_/ 20. Diagram, label and describe a double beam UV-Vis spectrometer
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21. Diagram, label and describe a photo-diode array UV-Vis spectrometer
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22. Diagram, label and describe a florimeter
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Noise
26. State the equation relating signal and noise
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27.1f you want a 4x reduction in noise, how many scans do you need? If the S/N is
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Atomic Spectroscopy o
28. What phenomena gives rise to atomic spectroscopy?
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29. Diagram, label, and describe an Atomic Emission instrument
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30. Diagram, label, and describe an Atomic Absorption instrument
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31. Diagram, label, and describe an Atomic Fluoresence instrument
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32. Compare Molecular and Atomic Spectroscopy
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