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I——U—I APPLICATIONS

e Semiconductor Processing

e O, and H;O form oxide layer, cause localized defect, affect material
properties and product yield.

» Containerless Materials Processing

. 0, and H,O form oxide layer or become unwanted nucleation sites in
undercooling, nucleation, solidification and thermophysical
measurement experiments.

 High-Purity Gas Production

e O and H,O are impurities in ultra-high purity gases.
e Planetary Atmospheres and Surfaces
e Planetary Satellite Atmospheres and Surfaces

« Cometary Atmospheres and Surfaces

Kin F. Man, 6/11/97
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<SPl PRINCIPLE OF OPERATION

Modes of electron attachment:
e+ AB = AB (nondissociative)

and
e+ AB=(AB)=>A+B- (dissociative)

Resonant electron attachment of molecular oxygen:

e (Er=6.8¢V)+ 0= (0,-)=0+0O

Resonant electron attachment of water vapor:

e- (Eg=10.5eV) + %,0 = ({0 ) = H; + O

* Detect O~ as signature for©; and HO contaminants.

Kin F. Man, 6/11/97
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DISSOCIATIVE ELECTRON ATTACHMENT CROSS

SECTION OF O

O, Attachment Cross Section (10 “18m2)
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SENSITIVITY MEAS JREMENTS FOR O,

0 SIGNAL RATE (Hz)
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JPL MASS SPECTRA OFO, AND H,0
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JPL FURTHER DEVELOPMENT

- Extend operational pressure to milli-torr.
- Ose quadrupole array as interface to ionizer.

. Scale down dimension of ionizer to reduce path
length.

Kin F. Man, 6/11/97



