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Moveable source
Assembly Drawing @

Hughes et al. 2003
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Relative Flow Method

Flow standard gas (He)

Measure scattered signal

Flow gas X with the same gas distribution
Determine DCS for X:

RFR, Is, [M,,

DCS, (E,,0)=DCS,, (E,,0
x (Eq,0) ne (Eg )RFRx s, | M,




Mean Free Path Issue
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O is the Gas Kinetic Molecular Diameter

A

« Olander and Kruger (1970) — Angular profile (FWHM) of
gases for tubes dependent on the mean-free path.

 Rugamas et al. (2000) Experimental evidence



Profiles vs. Mean-Free Path
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Gas Distribution of a Thin Aperture Source

Aperture Source
2 Argon
7))
-
(D)
= -7
£ 1x10
(D)
2
<
(D)
04
O [ | | | | | | .j
-100 -80 -60 -40 -20 0 20 40 60 80 100

Angle (deg)

Rugamas et al. (2000) CSUF



Thin-Aperture Moveable Gas Source
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Transformation of Basic Scattering Equation
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Experimental Verification
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Differential Cross Section of Gas X
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Measuring the Flow Rate
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Stabilization Through Aperture
P measurements
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Filling of Evacuated Volume

dP/dt measurements
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Relative Flow-Rate
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Initial Tests with a Known Gas - N,

DCSs avallable:

x Srivastava et al., JPL, CA
A Shyn and Carignan, Ann Arbor, Ml

0 Nickel et al., UC Riverside
O Gote and Ehrhardt, Kaiserslautern, GE



Molecular Nitrogen at 20eV
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Molecular Nitrogen at 30eV
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Final Results:
Differential Cross Sections:
Ethylene at
Incident energies of
2eV, 5eV, 10eV, 20eV, and 30eV
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Conclusions

C,H, expts are on solid ground
Our method clearly works
Simple to apply

Rapid and reliable

Does not need to know ¢ for the target gas and
can therefore be extended to molecules whose
d-values are unavailable

e.g. CH;0H, C,H:OH, C;H,0OH, H,0 (?),
Bio-molecules



Presently have extended technique
to CH,OH and C,H.OH
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