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The orientation distribution of benzene in a He-seeded supersonic molecular beam was
studied by classical trajectory calculations for Penning ionization of the metastable excited
He*(23S) atom and the target benzene molecule. Experimental results indicate that Penning
ionization cross-sections o of 7 orbitals (o orbitals) are smaller (larger) in the case of the
supersonic beam compared to the effusive gas. This propensity is due to that the benzene plane
is aligned along the direction of molecular beam by collisions with the He seed gas.
Calculations were performed assuming that the orientation distribution function is expressed
as F(6) = sin*0, where 0 1is the angle between the molecular beam direction z and the normal
vector n of the benzene plane. 1000 Trajectories were calculated for the orientation angle in a
range 6 = 0-90° with a 10° increment assuming rotational temperature 0 K. Intermolecular
interactions were calculated by replacing He*(2°S) with Li. The weakening of the m orbital
bands can be explained by the frisbee-like orientation distribution F(6). Disagreements for
bands 6,10 could be due to the limit of the Li approximation.
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Fig. 1. (a) Experimental and (b) calculated Penning
ionization cross-sections o.
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