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1. Motivation
Nitrogen-containing radicals, like methylene amidogen H2CN, 
play an important role in the combustion of biofuels and 
reactions in the interstellar space.
For H2CN there are four stable isomers: H2CN, cis-HCNH, 
trans-HCNH, and H2NC.
We investigated these species by threshold photoelectron 
spectroscopy (TPES) and gained important information for 
further experiments (e.g. online monitoring of radical con-
centrations in flames1).

1 Detection of reactive radicals in combustion chemistry (Talk on Friday 10:40 a.m. by Tina Kasper) 

2. Experiment

3. Potential energy surface of H2CN

4. Mass-selected TPE-spectrum and 
       Franck-Condon-simulations

6. Summary

Level of theory: MP2/cc-pVTZ
 4 stable isomers for both neutral and cationic triplet species
●  only one stable isomer on cationic singlet energy surface
●  C2v-symmetric transistion state on singlet surface
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●Threshold photo- 
electron spectrum 
originates from 
contributions of all 
four H2CN isomers

●Franck-Condon 
simulations help 
assign the structures 
to the various isomers

●Excitation energies for 
transitions to the cat-
ionic triplet surface 
could be determined

●For trans-HCNH and 
cis-HCNH the 
assignment might be 
off by one vibrational 
mode

5. H2CN+ singlet activated complex
● feature at 10.43 eV so far unexplained
●D. Neumark: transition states of neutral 
reactions can be observed by PES

●assignment to cationic activated 
complex of singlet-H2CN+

●computations confirm this assignment

Activated complex belongs to an isomerization of lin-HCNH+:
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●generation of the H2CN radical and its isomers by flash 
pyrolysis from methylhydrazine

● for all isomers excitation energies for transitions from the 
neutral molecules to the triplet cation were determined by 
mass-selected threshold photoelectron spectroscopy

●Observation of a transition to the [H2CN+]‡ activated 
complex on the singlet potential energy surface
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