
Short wavelengths
= HIGH energy photons
Can IONIZE < 250 nm 

Photochemistry 
out to 700 nm

UV B 310-290 nm
UV A 310-400 nm

UV C <300 nm

photosynthesis. 

Vision
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Long wavelengths
= Very LOW energy 
photons 

Flip electron spin
Make molecules ROTATE

CELL phones
Flip NUCLEAR spin

Makes molecule VIBRATE
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Beer-Lambert Law  (A = εcx )
photon + M ---> M* (electronically excited molecule)

Aε[M]x2.303c
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constant rateorder-first pseudo

In this context f = fraction of photons remaining after travelling distance x
i.e.,  f= Transmittance = T = 10-εcx = 10-A

10-A is just telling you that A = εcx = –log T 4

These two are EXACTLY the 
SAME thing.  Learn and use
BOTH
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Beer-Lambert Law  (A = εcx )
suppose A = 2    What fraction of light is transmitted?

10-2 = 0.01 = 1 %

Now, double the concentration.
What fraction of light is transmitted?   

10-4 = 0.0001 = 0.01 %
Now, double the path length using this concentration.
What fraction of light is transmitted? 

10-8 = 10-6 %
Now, change the wavelength until ε is doubled.
What fraction of light is transmitted at this wavelength?

10-16 = 10-14 %
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UV absorption of Amino Acids
361 Lec 37
Tue 3nov15
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Tyr -

UV absorption of Amino Acids

Note the
Log scale

What is absorbance of a 0.01 M solution of phenylalanine if path is 1 cm
A = εcx   A = 100 x .01 x 1= 1 Fraction transmitted = ? 0.1 

What is absorbance of a 0.01 M solution of tyrosine is path if 1 cm
A = 1000 x .01 x 1= 10 Fraction transmitted = ? 10-10
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Using  the Beer-Lambert Law to determine concentrations 
of a mixture of two absorbing species

9

What if  εM
1   =   εN

1??? (isosbestic point) 
Then  A1 = ε[M] + ε[N]  = ε ([M] + [N])

In other words at isosbestic point you get the TOTAL concentration
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Green is the unknown mixure of Trp and Tyr
Red is pure Tyr - Blue is pure Trp

Purple is 50-50 Trp + Tyr -
Example 13.1



Highest Occupied Molecular 
Orbital (a linear combination of

atomic p orbitals)

Ground State

LUMO

What happens during absorption of light by Tryptophan?

LUMO +1 , etc,
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Lowest Unoccupied Molecular 
Orbital (electron excited)

Excited State (fluorescing state)

LUMO

LUMO +1 , etc,
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Fluorescence lifetime ~5 ns
(exponential decay)

Similar to Fig. 13.5 
of our Textbook.

vibrational relaxation ~1 ps

internal conversion~1 ps

∆E = hν

HOT!!!
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