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4 |
Table 1 ~ Most probable velocities under different ablation
laser intensities
63 - T 27W 2.6W 2.4V
Particles/laser intensity
Cu( x10* m/s) 1.15 1.01 0.95
Max-— Be( x10° m/s) .76 1.60  1.47
well Boltzmann o
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Femtosecond Laser as Post-ionization Method for Secondary
Neutral Mass Spectrometry

BIAN Chen-Guang' WANG Li"? WANG Yan-Qiu® SONG Zhe' LIU Ben-Kang"’
'( Liaoning Normal University Dalian 116029 China)
*( Dalian Minzu University Dalian 116600  China)
*( Dalian Institute of Chemical Physics Chinese Academy of Sciences Dalian 116023  China)

Abstract We reported our recent attempt to apply femtosecond laser as a postHonization method for analyzing
the neutral sputtering particles combined with a time-ofHlight mass spectrometer. In the experiment a
nanosecond pulsed laser instead of the primary ion beam in common secondary ion mass spectrometry was
applied as a sputtering source and a focused femtosecond pulsed laser was developed as a post-Honization
method for ionizing the sputtering neutral species while a homemade reflection time-of-flight mass
spectrometer was used for analyzing the intensity distributions and speed distributions of corresponding ions.
Our experiments illustrated that a large amount of sputtering species were neutral. More than 60 times
enhancement of sputtering ions was achieved by using femtosecond post-onization. By varying the delay time
between the sputtering laser and the post—ionization femtosecond laser the distributions of neutral sputtering
species were obtained which were in concordance with Maxwell Boltzmann distribution model. Accurate
isotope distributions were also obtained which implied that this postHonization method might be a potential
and powerful tool in the areas of isotope analysis for example isotope geological age dating. Alloy sputtering
experiments indicated that pre-calibration measurements should be done before this post-ionization method was
used for the quantitative analysis of different elements. Secondary neutral mass spectrometry is a novel
technique used to analyze the composition of solid surfaces and thin films by sputtering the surface of the
specimen.
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