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e 
ode: COST-STSM-CM0601-03468Purpose of the visitThe aim of this visit was to 
ontinue the 
ollaboration between the two groups in I
eland andInnsbru
k in the �eld of site sele
tive rea
tions driven by low energy ele
trons [1, 2℄. Open questions
on
erning the site sele
tivity of disso
iative ele
tron atta
hment (DEA) to the amino a
ids prolineand dipeptide were planned to be investigated. It was also planned to take these studies further bystudying those site-sele
tive bond 
leavage rea
tions in the 
ondensed media of helium droplets.Furthermore, a new mass-spe
trometer is to be 
onstru
ted at the University of I
eland that
onsists of an ele
tron mono
hromator, a very sensitive devi
e. The 
onstru
tion plays a major rolein my Ph.D. proje
t. Therefore, it was also the purpose to attain an experien
e in operating anexperimental apparatus 
onsisting of an hemispheri
al ele
tron mono
hromator, planned to be usedduring this visit.Work 
arried outAt the start of the visit, the apparatus with the hemispheri
al ele
tron mono
hromator was operatedand tested with typi
al 
alibrants, su
h as SF6. Then, measurements were performed with the
hemi
al 1,4-di
hlorobenzene that is 
urrently studied with an apparatus 
onsisting of a tro
hoidalele
tron mono
hromator to 
he
k for some open questions 
on
erning the shape of Cl � .A s
heme of the experimental setup is shown in Fig. 1. The 
ollision 
hamber is atta
hed dire
tlyto the hemispheri
al ele
tron mono
hromator where the tuned ele
tron beam 
ollides with the neutralmole
ular beam. Then ions are drawn into a 
ommer
ial quadrupole mass �lter. The substan
esenter the 
ollision 
hamber through the bronze 
apillary of the oven. A solid substan
e is vaporizedwhen heated inside the oven. Liquid and gaseous substan
es are introdu
ed into the oven by a �exibleTe�on R© tube and into the tube via an inlet metal tube system, external to the va
uum 
hamber(not shown in Fig. 1). A powder of 1,4-di
hlorobenzene was used. Due to its high vapour pressure,it 
ould be treated as a liquid. 1



Figure 1: S
hemati
 view of the experimental instrument [3℄.Before an energy s
an of Cl � was 
ondu
ted, an energy s
an measurement of SF �6 was donefor zero-point 
alibration (shown in Fig. 2). Dire
tly thereafter, 1,4-di
hlorobenzene was introdu
edinto the system and energy s
an of Cl � was a
quired. Fig. 3 shows a plot of three measurements
ondu
ted repeatedly within the temperature range of 83 to 84◦C and pressure range of 6,0 to6,4×10−6 mbar.From Fig. 2 and 3, the great di�eren
e in ion yield is 
lear. Where SF �6 peaks at over 35000
ounts per se
ond (
ps) but Cl � at less than 1000 
ps, indi
ating the relatively small 
ross se
tionof Cl � . It should be noted that the energy s
an of Cl � was 
ondu
ted in the presen
e of SF �6 . Sothe possible e�e
t of the so 
alled Trojan horse ionization [4℄ has not been ex
luded here.In addition to the energy s
ans, the mass spe
tra was measured in the presen
e of SF6 and 1,4-di
hlorobenzene simultaneously at two di�erent ele
tron energies; 0 eV and 1 eV. The mass spe
trais shown in Fig. 4. Two prevalent peaks appear roughly in the mass range 30 to 40 amu and 144 to150 amu, shown more 
learly in Fig. 5. The peaks at 35 and 37 amu are the Cl � isotopes and thepeaks at 146 and 148 amu are the SF �6 isotopes 1. It is evident that the signal from SF �6 is strongerat 0 eV and the signal from Cl � is stronger at 1 eV as expe
ted.Main resultsPreliminary results from disso
iative ele
tron atta
hment measurements of the shape of the Cl � anionfrom 1,4-di
hlorobenzene with an apparatus 
onsisting of an hemispheri
al ele
tron mono
hromatorwere obtained.Furthermore, after this visit, an understanding of the pra
ti
alities and the intri
a
ies of ele
tronmono
hromators has be
ome extensive.

1http://winter.group.shef.a
.uk/
hemputer/isotopes.html2

http://winter.group.shef.ac.uk/chemputer/isotopes.html
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Figure 2: Cross se
tion of SF �6 for zero point 
alibration.
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Figure 3: Cross se
tion of Cl � from 1,4-di
hlorobenzene.
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Figure 4: Mass spe
tra at two di�erent ele
tron energies: 0 eV and at 1 eV.
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Figure 5: Mass spe
tra at two di�erent ele
tron energies. Close-up from Fig. 4.
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