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Total cross section measurements for electron scattering

from tin(IV) chloride (SnCly)
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!Department of Atomic, Molecular and Optical Physics, Faculty of Applied Physics and Mathematics,
Gdanisk University of Technology, Gabriela Narutowicza 11/12,80-233 Gdansk, Poland

Synopsis Total cross section for electron scattering from SnCls molecules has been measured for energies from
0.6 to 300 eV. Obtained results have been compared with total cross sections for electron scattering from other
tetrachoride molecules: XCly where X=C, Si, Ge.

Precise experimental data concerning elec- the static electric polarizability of the target.
tron interactions with matter, including
molecules in the gas phase, are very important
for understanding and modelling many physical
and technological processes. Tin tetrachloride is T

one of the simplest molecular compound which ZZ E}. . SnCI4:
can be used as a precursor in nanostructure pro- ol % . 1
duction with focused electron beam deposition ol '%. . 1
(FEBID). ol +-.§ ]

In the present experiment we have mea- gE wl ‘e %.. ]
sured absolute total cross section (TCS) for low- SN ‘% . ]
and intermediate-energy electron scattering from S 2 : $
SnCly molecules. Measurements have been car- g % L e SnCl, ]
ried out with the electrostatic 127° electron spec- é so0° %, v GeCl, 1
trometer [1] working in the linear transmission 200 .'.. = SiCl, 1
mode for electron energies ranging from 0.6 to o 60 :"'! ig. ., 4 ca
300 eV. The TCS o(FE) at given electron impact YW ‘A:' u, %o ]
energy E has been obtained according to the at- “or b) L ‘A:H}_ .'., ]
tenuation formula: o “i¥gat o]

%0 700 300
In(E) = IO(E) €xp [—TLLU(E)] . Electron energy (eV)

Here, I;,(E) and Io(E) are the measured inten-
sities of the electron beam passing the distance
L through the reaction volume in the presence Figure 1. a) Present experimental total cross sec-
and absence of the target vapour, respectively; tion (TCS) for the electron scattering from SnCly
n is the number density of the target molecules and b) its comparison with TCSs for CCly [2], SiCly
in the scattering cell. Obtained TCS is shown in [3] and GeCly [4] molecules. Error bars correspond
figure la for impinging electron energies ranging to overall experimental uncertainties.

from 20 eV up to 300 eV. In figure 1b TCS for
electron scattering from SnCly molecules is com-
pared with TGSs for CCly [2], 8iCls [3] and.GeCL; [1] Szmytkowski Cz et al 2001 Vacuum 63 549

[4] molecules. All data have been taken with the [2] Szmytkowski Cz et al 1992 Chem. Phys. Lett. 199
same experimental method and the same appa- 191

ratus. It is worth to note that the TCS value [3] Mozejko P et al 1999 Eur. Phys. J. D 6 481

in the presented energy region is correlated with [4] Szmytkowski Cz et al 1997 J. Phys. B 30 4363
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