Electronic transitions: The visible
electromagnetic spectrum

Atkins, Chapter 18
Red light: 14,000 cm-t (171 kJ/mol)

Blue light: 21,000 cm (254 kd/mol) | © 1€ |
Ultraviolet radiation: 50,000 cm- ﬂChIorophyII absorption:
(598 kJ/mol) Plants appear green
because of this gap
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The Franck-Condon principle

The heavy nuclei don’t have time to react to fast changes in the
electronic distribution
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Circular dichroism

An optically active

Chiral molecules have Light can be left- or polypeptide shows

optical activity right-circularly differential
polarized absorption of left-
. and right-circularly
Efffiif‘““ ﬁ L polarized light
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Specific transitions

Charge transfer: n-to-1t* transition in carbonyl

hv (420-700 nm
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Fluorescence

Jablonski diagram
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Fluorescence quenching

— M + hv,(fluorescence, k;)

Vibrational M + hy, ., M* _, M + heat (internal conversion, k.)
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Molecular species
(e.g., H,0O, I') with
suitable energy
gaps can take up
this energy
0 quenching
of fluorescence

+Q - M+ Q*
- M+ Q + heat (quenching, K)

1/Lifetime, 1/t

EZkf +k; +Kko[Q]
.

M

Ouencher concentration. [O]




Fluorescence quenching:
An example from actual research
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Phosphorescence
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Energy

asers: Light Amplification by

Stimulated Emission of Radiation
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