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Fig.1 The TOF mass spectra of CS; at 266 nm

The narrow and broad peaks were recorded at laser
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pulse intensity of 0.2 mJ and 0.65 mJ, respectively.
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Fig.2 Dependence of the CS] intensity (S) on the

laser intensity E
The mixture gas was 5% CS, seeded in He with total pressure
of 1x10° Pa. The laser wavelength was 266 nm and the laser

pulse intensity varied from 0.2 mJ to 3 mJ.
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Fig.3 Dependence of the FWHM (At) on the laser
pulse intensity E

The experimental condition was the same as Fig.2.



1272 Acta Phys. -Chim. Sin. (Wuli Huaxue Xuebao), 2005

—— linear fitting

—_

00 ~ .
F o experimental data

At/ns

sol

1'160'"'|”"2$0""|””3$0'
pI/Z/PaI/Z

B4 BEIEHEESE At 55 IEENHE SR
PP HXRREEMNE

Fig.4 Dependence of the FWHM (At) on the
stagnation pressure p
The laser wavelength was 266 nm and the laser pulse
intensity was about 0.55 mJ. The mixture gas was 5%

CS; seeded in He.
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Fig.5 The FWHM(At) dependence on the total
voltage U applied to the electrode plates
The laser wavelength was 266 nm and the laser pulse
intensity was about 0.55 mJ. The mixture gas was 5%

CS; seeded in He with total pressure of 1x10° Pa.
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An Investigation on Space-charge Effect in the Time-of-flight Mass Spectrometry”

SHI, Yong ZHOU, Xiao-Guo ZHAO, Ying-Guo LIU, Shi-Lin MA, Xing-Xiao
(Hefei National Laboratory for Physical Sciences at the Microscale, Department of Chemical Physics, University of Science and
Technology of China, Hefei 230026)

Abstract In the multi-photon ionization experiment, the parent ion peak of time-of-flight (TOF) was observed
to become broader with increasing laser power. Briefly, this phenomenon is caused by the space-charge effect of
ions. A qualitative theoretical model, that the ion cloud created by the laser has a spherical form and the initial
charge distribution is Gaussian, is used to evaluate the full width at half maximum (FWHM), which depends on
the laser intensity, the pressure of the sample gas, the extraction electric field, the ionic mass, and the focal length

of the lens employed. The proposed model agrees well with the experimental data.
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