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SOME PROCESSES IN VACUUM-ULTRAVIOLET IRRADIATED Xe

M. Lenzi, A. Margani, €. Nguyen Xuan and G. di Stefanc

Laboratorio di Metodologie Avanzate Inorganiche, CNR, 36 via Montoric Romano,

00131 Roma {(Italy)

It is kmown that irradiatiom of Xe in the vacuume-nltraviolet
results in various emissiems in the same region 1: the first
and the second comtinua, the 130 nm molecular bands,and the
atomic resonances at 147 and 119,2 nm. On the other hand ex—
citation of Xe by mlectrems has been reperted 2 te yield also
a large rumber of lines due to the decaying of some Xe upper
Rydberg states of 6p,6p' and 7p comfiguration., We have irra-—
diated Xe in the .5~200 torr pressure range by a vuv source
in order to detect emissions in the near ir region.

This study has been carried out using an electrical discharge
hydrogen lamp as a source, a 0,3 m Czermy~Turner monochromator
for the fluorescenze spectra, a 1 m vuv monochromator for the
excitation fluorescence spectra, amnd thermoelectrically couled
photomultipliers (extended 520 and 119 spectral response),

In fige 1 the emission spectrum obtained is showm. It consists

of three lines wich have been assigned; to the following atomic

transitions:

6p(1/2)0———-’ 65(3/2)1 + hv {828,071 nm) 1)
6p(3/2)2---’ 65(3/2)2 + hv (823,16 nm) 2)
6p(5/2)3—-) 65(3/2)2 + hv (881.94 nm) 3)

The third emissiom is very weak and the intensity of the first
process relative te the second increases with pressure, At low

pressure the ratieo is close to unit as espected om the basis
4 3

of the A values or the intensities given in the literature
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Within a factor eof fifty no other lines were present in the 380
900 nm range,

In fige2 the excitatiom spectrum of the unresolved emissions is
reported at 10 torr (lower curve) and can be compared with the
absorption curve at 100 torr (upper curve), The molecular ab~
serption regions, classified by M.Ce. Castex 3 are also indicated.
The ensrgy thresheld hv0 is a function of the Xe pressure in the
gas cell, At 1 torr nv is 126,2 + 2 am and coinc1des with the
excitation energy of the process Xe ( 6p{3/2) S 5p Yo At 150
toryr hvo is 12842 + 2 mm, Assuming a molecular type of absore
ption in the region below the low pressure threshold, the shift
can be accounted for by the relative translational energy in

the Boltzmann factor wich gives a comcentration of the absor-
bing pairs (p/po)2 fold the value at Pe The structure of the
bands in the fluorescence excitation spectrum fellows rather
closely the structure of the abserption bands described in the

literature 5.

The pressure dependence of the unresolved emissions has been
studied at various wavelenghts and compared with that of the
absorbing processes, The difference in the pressure dependence
of the two processes appears to be minor and a kinetic mecha=
nism can be outlined., This attributes the occurrence of process
ses 1) and 2) mestly to the dissociation or predissociation of
molecular states or to a few atomic processes connecting seme
upper states to the levels respensible of the detected emissiong,
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