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During the last few years we proceeded with the investigation of the
ionization and dissociation dynamics of bromine derivatives of ethylene [1].
Photoabsorption spectroscopy (PAS), photoionization mass spectrometry (PIMS) and
photoelectron spectroscopy (PES and TPES) were applied. The disubstituted
derivatives 1,1-CoH»Br» and cis- and trans-1,2-CoHzBr, are suspected to be more
sensitive to photodissociation than their corresponding difluorinated and dichlo-
rinated compounds. Atomic Br or molecular Br, could thus contaminate the spectra.
This has been observed, e.g., in the PAS of CH3Br [2].

To be able to ensure the purity of the spectra of the above mentioned
brominated derivatives, the molecular Br; has been reinvestigated by PAS and PIMS
in the 5-15 eV photon energy range.

The PAS of Brz has been reported by Venkateswarlu [3] between 8.183eV and
10.538 eV using a 10m concave grating spectrograph. PIMS has been applied to Br2
by Dibeler et al. [4,5] between 10 eV and 13 eV photon energy. These authors studied
the Br* fragment ion formation between 10 eV and 12.5 eV. Only the ion-pair
formation Br+/Br- takes place in this range. More recently, Yencha et al. [6] published
a synchrotron radiation work on Brz. The ion-pair process is reported between 10.332
eV and 10.875 eV and discussed in detail. These authors also measured the TPES of
Br» at high resolution [7].
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Fig. 1: Photoabsorption Spectrum of Br; in the 5.0 eV
to 15.0 eV photon energy range.
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has already been analyzed in great detail by Venkateswarlu [3].

At high energy (10.5-15.0 eV) several weak sharp as well as weak broad
features are observed. Fig. 2(a) clearly shows the close correlation between the
structures observed in the PAS and the photoionization (PIC) as indicated by vertical
bars. The dashed region corresponds to the dense fine structure measured in the
threshold region.

Fig. 2(b) shows the ionization threshold region of Br: on an expanded energy
scale. Vertical bars are positioned at critical energies corresponding to the two
adiabatic ionization energies X2II3/2-2IT1/2 and to the vibrational progression
observed in Bry* determined by TPES [7]. Direct ionization as well as vibrational
autoionization is involved. The lowest adiabatic ionization energy has been
measured at 10.517 eV in excellent agreement with ZEKE-PFI-measurements [8].

The efficiency of Br* production from Br: has been measured between 10eV
and 15 eV photon energy. At high photon energy, i.e.,, above 14.0 eV the Br* ion
current steeply increases reaching a maximum near 14.8 eV. Critical energies are
measured at 13.98 eV, 14.1 eV, 14.26 eV, 1551 eV and 15.62 eV and should
correspond to the dissociative ionization Br; into Br+Br+.



Below 14 eV the ionization efficiency shows fairly strong resonance shaped
features corresponding to the production of an ion-pair Br*/Br- through the reaction
Br, + hv — Br+ + Br- (1Sg) (1)
where Br* is produced in its ground configuration 4p* giving rise to 3P, 3P1, 3P, D>
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Fig. 3: The PIC of Br*/Br: between 10-14 eV. signment are in progress.
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