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An extension of new laser pulse atom- probe
construction and time-of-flight mass spectrum of
H: and He gas
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Department of Physics, Hanseo University, Seosan 356-820, Korea

2 2 ¥ d7e AV AedA Fqr] 22T o|2de 2AT FAIATY N2 AXE
Mt AP ZAE Budoh APAR Y L5 HAE 7] 8] H2€9(110)HelA
F37]A H, ¢ He 7}2& ZAbslgler, g9 2z & 80 Kejadet. AAIZI7F 10 V/nm o 4
50 V/nmAtolell 4 Ab-g-g 322 193 nmeojler, ®H2wH(110)Hel 7hart FEEYEY 8
ol AAAHA 712 FE FAVIA9G WA JFERY o) Fo] JA= UG (H,, COY,
H,0*, He*, W =Z2]m W?*). XA mass spectrum®] 7]&& Transient recorder?} 7}53}7
ghe}.

Abstract An extension of new test methods for surfaces with an apparatus based on pho-
ton-induced desorption and ionisation in the electric field, is constructed and tested. It also
investigates how to show the efficiency of the arrangement adsorbates H, and He on W
(110). The field emitter temperature was 80 K. The wavelength of light used was 193 nm
with field strengths between 10 and 50 V/nm. Many ion fragments(CO*, He*, H,*, H,O*,
W3 and W?*) were produced by an electronic stimulation of the adsorbate with the help
of a photon energy of 6.4 eV at He and H,/W(110). A transient recorder enables the reg-
Istration of the entire mass spectrum.
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Fig. 1. Helium field ion image of a tung-
sten tip, P(He)=3x10"° mbar, U=7.5 kV,
T=80 K.
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2.1. Pulsed laser time-of -flight atom-probe
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Fig. 2. Circuit diagram of two-stage dc

amplifier for Chevron Detector.
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Fig. 3. Simplified diagram of time-of-
flight atom-probe for laser stimulated

field desorption.
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Fig. 4. Pulsed laser time-of-flight atom-
probe.
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Fig. 5. Field ion micrograph of tungsten,
P(He)=5x10"% mbar, U=7.0 kV, T=80
K a) FIM-Channel plate, He/W(110) b)
Focusing power of the elecirical lens in
Chevron-MCP, EL = 25 kV “Bad
image” ¢) Focusing power of the electri-
cal lens in Chevron-MCP, EL=0 k
“Best image”.
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Fig. 6. Mass spectra of CO* and H,* (H,*

=1.95 15, CO*= 6.42 1s), P(H;)=4x10"}%
mbar, U=6.0 kV, F=30 V/nm, T=80 K,
A=193 nm, E=6.4 eV.
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Fig. 7. Mass spectra of He*, W¥*and W3*.
P(He)=3x10"° mbar, U=10.50 kV, T=80
K, E=6.4 eV.
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Fig. 8. Mass spectra of H,0*, CO* and W**,
P(He)=4x10"* mbar, U=9.0 kV, F=40
V/nm, T=80 K, E=6.4 ¢V.
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