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Re search of the chem i cal be hav ior of ions in the gas phase
con tin u ously brings im por tant in for ma tion for the ba sic
chem i cal knowl edge [1]. Di rect ap pli ca tions are in deed
found in at mo spheric and in ter stel lar chem is try, be cause
the ex per i men tal con di tions mimic these me dia. How ever,
many other fields profit from the ideas and con cepts, which 
are based on the fun da men tal knowl edge ob tained from
stud ies of iso lated mol e cules. For ex am ple, in ves ti ga tions
of re ac tiv i ties of small metal clus ters in the gas phase can
lead to the elu ci da tions of the un der ly ing re ac tion mech a -
nisms and thereby help in op ti miz ing the prop er ties of
metal cat a lysts in a large, in dus trial scale [2]. An other im -
por tant field, which ben e fits from the gas-phase stud ies,
com prises bio chem is try and bioinorganic chem is try. De -
ter mi na tions of pro ton af fin i ties, bond en er gies, or ion iza -
tion en er gies for sim ple mod els of, for ex am ple, ac tive
cen ters of en zymes pro vide im por tant in sight into the in -
trin sic prop er ties of these sys tems [3]. In ves ti ga tion of
frag men ta tions of biomolecules, on the other hand, can
shed light on pos si ble mech a nisms of deg ra da tion in ar ti fi -
cial and nat u ral en vi ron ments [4]. Last but not least,
gas-phase ex per i ments us ing syn chro tron ra di a tion pro -
vide pow er ful tools for an a lyt i cal chem is try in that the
unimolecular chem is try of an ion ized mol e cule is unique
and can thus be used for trace anal y sis of spe cific mol e -
cules in com plex ma tri ces [5, 6]. 

The most com mon ex per i men tal ap proach for the in -
ves ti ga tion of ions in the gas phase is mass spec trom e try. It
pro vides a tool to sep a rate ions ac cord ing to their
mass-to-charge ra tio and sub se quently study their struc -
tures, sta bil i ties, and energetics. A ded i cated ex per i men tal
de sign en ables the in ves ti ga tion of re ac tiv i ties of mass-se -
lected ions and con clu sions about re ac tion mech a nisms.
Con tri bu tions of syn chro tron ra di a tion to these par tic u lar
stud ies can be two fold. (i) VUV pho tons can be used for the 
gen er a tion of ions thereby pro vid ing ac cu rate ion iza tion
en er gies of mol e cules and also en abling stud ies of
unimolecular or bi mo lec u lar re ac tiv i ties of the ions in de -
pend ence of their in ter nal en er gies [7, 8]. Such an ap proach 
can, for ex am ple, lead to the un prec e dented de ter mi na tions 
of bar rier heights for the chem i cal re ac tions [9]. (ii) A
novel ap pli ca tion of syn chro tron ra di a tion for study ing
ions can be in tro duced, if the VUV light is used in a re ac -
tion cham ber for the ion iza tion of trapped, mass-se lected
ions [10]. Such an ap proach would pro vide a pos si bil ity to
study, for ex am ple, sec ond ion iza tion en ergy of metal com -
plexes (e.g. ox i da tion of CuI to CuII) and thereby ob tain im -
por tant in for ma tion about their energetics. The change of
the ox i da tion state of a metal cen ter could also lead to an in -
duc tion of chem i cal re ac tions in the com plex. Such a
unique ex per i men tal ar range ment is likely to pro duce very
valu able data for re search of metal cat a lysts and also for in -
ves ti ga tion of biomimetic re ac tions [11]. 

The pro posed pa ram e ters of the VUV beamline is based 
on the de sign of the VUV beamline DESIRS of the new
syn chro tron SOLEIL near Paris [12]. It should pro vide
pho tons within the en ergy range of about 5 to 40 eV, the
res o lu tion should be in the range of 10-1 C, the pho ton flux
should reach 1010  to 1012 ph/sec and the light should be po -
lar ized [13, 14]. The de sign of the pro posed end sta tion re -
sults from a com pro mise be tween the de mands of the
var i ous us ers on one hand, and the flex i bil ity and the price
on the other hand. As a so lu tion, a ver sa tile in stru ment
based on the tri ple quadrupole con fig u ra tion is sug gested
with the pos si bil ity of re plac ing this de fault end sta tion by
spe cial user’s de vices is en vis aged.

The pro posed ap pa ra tus (Fig ure 1) could be used for
mass-spec tro met ric- and gas-phase stud ies. It will in clude
two ion sources con nected to the first mass an a lyzer by a
de flec tor. The first ion source will in volve photoionization
by VUV pho tons and should be con structed in or der to also
en able PEPICO (photo-elec tron photo-ion co in ci dence)
ex per i ments. This ion source would al low in ter nal-en ergy
re solved stud ies of at oms and mol e cules. Thus, ions gen er -
ated by photoionization would be mass-se lected by means
of the first quadrupole (Q1) and ei ther (i) di rectly de tected
in or der to de ter mine the ion iza tion or frag men ta tion
thresh olds or (ii) de flected to the multipole (O, pre sum ably
octopole) col li sion cell. Var i ous col li sion- and re ac tion
gases could be in tro duced into the col li sion cell and
thereby the re ac tiv ity of the in ter nal-en ergy re solved ions
could be stud ied. The prod ucts of the re ac tions would be
de flected to the sec ond quadrupole (Q2) in or der to
mass-an a lyze and de tect them.

The sec ond ion source would em ploy electrospray ion -
iza tion and thereby al low to study biomolecules and metal
com plexes [15]. The ions gen er ated would be mass-se -
lected by means of Q1 and de flected to the multipole cell.
In this type of ex per i ment, the syn chro tron ra di a tion would
be used in axis with the multipole, which would also func -
tion as a lin ear ion trap in or der to in crease the cross sec tion 
of in ter ac tion with light. Thus, ions would be ion ized by
tun able pho tons and the re sult ing dications would be de -
tected by means of Q2. This ar range ment would al low to
de ter mine sec ond ion iza tion thresh old and frag men ta tion
thresh olds. We note that this con cep tion of the end-sta tion
in her ently re quires that the po si tion of the in stru ment
would have to be al tered for both ex per i ments. 

An ad di tional ad van tage of this ar range ment could
stem from the flange for user-de signed in stru ments at the
de flec tor be tween Q1 and O. For ex am ple, the in ves ti ga -
tion of the in ter ac tions of in ter nal-en ergy re solved and
mass-se lected ions pre pared by means of the PI source and
Q1 with var i ous sur faces would be pos si ble [16]. Such
stud ies may al low to dis en tan gle the com plex in ter play of
in ter nal and ki netic en ergy in col li sions of ions with sur -
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faces and might lead to a break through in the un der stand -
ing of these phe nom ena. 

The prop er ties of the VUV beamline, namely the res o -
lu tion, would al low also a whole ar ray of other ex per i ments 
as flu o res cent spec tros copy, in ves ti ga tion of rad i cal re ac -
tiv ity, or sur face ex per i ments. The VUV beamline would
there fore of fer a large ar ray of ex per i ments for sci en tist
from Czech Re pub lic and other coun tries from Eu ro pean
Un ion. 
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Figure 1. Scheme of the pro posed end sta tion for the VUV beamline


