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hν + ClO2(aq)  → ClO + O  → ClO2
→ Cl + O2

hν + HOCl(aq) → Cl + OH  → HOCl

hν + CS2(aq)   → CS + S    → CS2
→ CS + S

hν + I–(aq)       → I + eaq
– → I–

(with Steve Bradforth and Amy Moskun)

hν + ICN(aq)   → I + CN → ICN
→ INC

2hν + 2H2O(l)  → OH + H3O+ + eaq
–

hν + NO3
–(aq) → [NO + O2]– → NO3

–

→ ONOO–
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Photolysis of simple amino acids
- the origin of homo-chirality ?

L-Alanine D-Alanine

A. Jorissen, C. Cerf, Origins Life Evol. Biosphere 32, 129, (2002)
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Excitation of the C=O bond in 
alanine at 200 nm
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Excitation of the C=O bond in 
simple carboxyl acids

Formic Acid Formate ion
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Potential dissociation channels 
of formic acid

Gas phase:

HCOOH + hν (≈200 nm) → HCO + OH

→ COOH + H

→ H2 + CO2

→ H2O + CO

H.-Y He et al. JCP, 113, 1891 (2000)
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Absorption spectra of products

200 250 300 350 400
0

500

1000

1500

2000

2500

3000

10xHCOOH(aq)

H(aq)

OH(aq)

HCO(g)

COOH(aq)

 

 
ε 

(l/
m

ol
 c

m
)

Wavelength (nm)



Transient Chemical Structures in Dense Media 2005

Transient absorption data
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Transient spectrum after 300 ps
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HCOOH → HCO + OH

J. Boyle et al. JPC, 73, 2886 (1969)
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What happens to HCO ?
Hydrogen bonding results in blueshift

C
O

H
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HCO may react with water to 
form HC(OH)2
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Current understanding of formic acid
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Photolysis of the aqueous
formate ion

HCOO– + hν (≈200 nm) → HCO + O–

→ COO– + H

→ HCOO + e–

Arvis et al. Journ of Photochem 13, 223 (1980)
Mittal et al. JPC 77 1482 (1973)
Clements and Continetti JCP 115, 5343 (2001)
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Transient spectrum after 100 ps

HCOO– → HCO + O–

200 225 250 275 300 325 350 375 400
0
2
4
6
8

10
12
14
16
18
20

 

∆A
 (m

O
D

)

Wavelength (nm)

O-(aq)



Transient Chemical Structures in Dense Media 2005

Transient spectrum after 100 ps
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Intensity dependence of eaq
–
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Faster hydration of detached e–
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Current understanding of formic acid 
and formate
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What about alanine ?


