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Determination of an Inelastic Collision Cross Sections
for CsFs Molecule by Electron Swarm Method
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Abstract

The electron drift velocity W and the product of the longitudinal diffusion coefficient and the gas
number density NDr in the 0.526 % and 505 % CiFs-Ar mixtures were measured by using the double
shutter drift tube with variable drift distance over the E/N range from 0.03 to 100 Td and gas
pressure range from 1 to 915 torr. And we determined the electron collision cross sections set for the

CsFs molecule by STEP 1 of electron swarm method using a multi-term Boltzmann equation analysis.

Our special attention in the present study was focused upon the vibrational excitation and new

excitations cross sections of the CsFs molecule.

Key Words : CsFs molecule, Multi-term Boltzmann equation, Electron drift velocity, Electron collision cross section,
The product of the longitudinal diffusion coefficient and the gas number density
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a3 1. Double shutter drift tube® 4%,
Fig. 1. Schematic diagram of double shutter

drift tube.
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Fig. 2. An example for arrival time distribution
of electrons in 5.05 %CsFs~Ar mixture
(80 torr, 1 Td).
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Fig. 3. An example for arrival time distribution
of electrons in 5.05 %CsFs—Ar mixture
(10 torr, 100 Td).
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Fig. 4. The electron drift velocity as a function
of E/N in 0.526 %CsFs-Ar mixture.

W(10° cm/s)
T
.

»’y ® Experiment

Initial
— Final
01 ' L L
01 1 10 100

E/N (Td)

a3 5. 505 %CsFs-Ar Eg7t2el A9 Aol

Fig. 5. The electron drift velocity as a function
of E/N in 505 %CsFs—Ar mixture.
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6. The product of the longitudinal diffusion
coefficient and the gas number density
ND, as a function of E/N in 0.526 %
CsFs-Ar mixture.
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Fig. 7. The product of the longitudinal diffusion
coefficient and the gas number density
NDi. as a function of E/N in 5056 %
CsFg—Ar mixture.
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Fig. 9. Fractional energy losses of electrons in
the 0.526 %CsFs—Ar mixture.
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