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Experimental conditions
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Molecular Orbital Assignments
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3. Results and discussion

3.1. Kinetic energy distribution spectra

The kinetic energy distribution spectra of O+ frag-
ments were recorded at several photon energies
between 19.99 and 40.78 eV. The spectra are pre-
sented in Figs 2 and 3. The zero of the energy scale
was determined by the position of the O+

2 peak and the
data have not been calibrated for the collection effi-
ciency. The broad structure (!0.75 eV full width) of
the energetic peak is mainly caused by the Doppler
effect, which is proportional to the square root of the
gas temperature and the kinetic energy of the frag-
ment. From the potential energy diagram of O+

2
shown in Fig. 4, dissociative photoionization is
expected to occur when the photon energy exceeds
the first dissociation limit O+(4S) + O(3P) at
18.733 eV. All the spectra in Fig. 2 show an intense
peak near zero kinetic energy. The zero KE O+

fragment could be produced through direct dis-
sociative ionization and/or indirect processes.
According to the potential curves shown in Fig. 4, at

the first dissociation limit O+(4S) + O(3P), the zero
KE O+ fragments could be produced by predissocia-
tion of the b4S −

g ionic state via f4Pg and d4S +
u ionic

states [17] or by direct dissociative ionization of
the a4Pu and A2Pu ionic states. The states excited
above the first dissociation limit have the possibility
to produce fragments with various kinetic energies
that will depend on the possible decay processes.
Predissociation of the b4S −

g state has been found
to start at v! = 4 and N! ! 9 level [10,18],
caused mainly by the f4Pg and d4S +

u states
which cross the b4S −

g state near the first dissociation
limit.
When the photon energy exceeds the ionization

threshold (20.3 eV) of the B2S −
g ionic state of O2, a

group of O+ fragments with their kinetic energies
centered around 0.8 eV start to appear. This fragment
group is caused by predissociation of the B2S −

g state,
which has been found to predissociate very rapidly
resulting in the absence of the allowed B2S −

g →
A2Pu radiative transition [1]. The ion fragments pro-
duced by predissociation of the B2S −

g state to the first
Fig. 3. Kinetic energy distribution of O+ fragments observed with
photon energy at 21.23 eV (584 Å).

Fig. 4. Simplified schematic potential energy diagram for O+
2 . Data

taken from [32–34].
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Calculated IR orientations

O2 in VUV+IR @IR field

   VUV+IR  IR   molecular 
axis  
Case 1     z    z    z 

Case 2     z    z    x 

Case 3     z    x    z 

Case 4     z     x    y

Alignment of VUV+IR,  IR and molecular axis

?

tweber
Note
needs to say or to be VUV = z & IR = x

tweber
Note
case 1 and 2 are not us

tweber
Note
this "y" is hopefully an "x"



Total Ionization Probability

tweber
Note
only plot case 3 and 4



State selected ionization probabilities

tweber
Note
case 1 and 2 is not us



ATI total plots



State selected plots: Case 1



State selected plots: Case 2



State selected plots: Case 3

tweber
Note
so what is the conclusion ?- with the intensities we have we don't have to much of ATI- i.e. only the the plots giving low energy electrons are of interest



State selected plots: Case 4


