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Abstract: To investigate the relationship between laser wavelength and multi-charged ions,
the photo-ionization of acetonitrile molecular beam carried out by helium was studied on
time-of-flight mass spectrometry using 25 ns, 532 nm and 1 064 nm Nd-YAG laser with in-
tensity of 10'°-10" W » cm™?. Multi-charged ions were all observed when laser beam irradi-
ates with the dense portion of the pulsed molecular beam, but it was obvious that the rule of
multi-charged ions was completely different in the two laser fields. An electron re-scattering
and re-colliding ionization model is proposed to explain the appearances of those multiple

charged ions under such low laser intensity. The longer wavelength facilities the energy ab-

:2006-11-29; :2007-03-22
( :20573111) 863 (2002AA649010 , 2001 AA640302)
(1979~), ( ) s s . . E-mail; shaoshiyong@dicp. ac. cn



130

28

sorption rate during inverse bremsstrahlung, which leads to the resulting wavelength de-

pendence of the multi-charged atomic ions.

Key words: acetonitrile cluster; multi-charged ion; multi-photon ionization; Coulomb ex-

plosion; wavelength effect; time of flight mass spect rometer (TOF-MS)
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Structure of time of flight mass spectrometry
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TOF mass spectra of acetonitrile pulsed beam at 532 nm (a) and 1 064 nm (b)
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Fig. 4 Correlation coefficients of main ion species seeded by 0. 15 MPa He in TOF mass spectrum ionized

by 532 nm laser
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