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Fig.1 Diagram of the apparatus for MPI mass spectroscopy experiment
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Fig. 2 TOF mass spectra, of Fe(CO); irradiated
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Fig.4 Energy level diagram of Fe(CO)g
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Fig.5 Dynamic model of MPIP process for Fe(CO)s
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Table 1 Ralative Yield of Each Fragment Ions With 355 nm Laser

Fe(CO)F Fe(CO)? Fe(CO)§ Fe(CO)F Fe(CO)* Fe*

High Mass Terminal 3.0 1.5 1.0 3.5 4.5 39.0
Low Mass Terminal 1.0 2.5 3.0 8.0 10.5 140.0
Sharp Peak of Fet 1302.6

* The data in this table come from the area of ion peak. The data at high terminal come from ion peak
area of ion-molecule reaction channel; and the data at low mass terminal come from the ion peak area

of neutral-fragment ionization/dissociation channel.

Table 2 The lifetime of Fe(CO)s and Fe(CO) dissocigtion at photon excited state (355nm)

I (photons/cm?/s) o, (cm?) E, 74 (sec. )bl v¢(zee, )1
¥e(CO)s 1.2x107 6.0 x 10-19014] 0.122 1.6x10-10 1.0x10-10
¥e(CO) 1.2x1087 1.0 10~18{a] 0.116 0.96x10-10

* g, value come from the transition eross section from molecular ground state 1o ionic state.
[a] The tipical value of single-photon ionization eross section.
[b] Cur estimated value.
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Resonance enhanced multiphoton ionization induced
oy two—color-lasers in Fe (CO)s
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Abstract

Laser multiphoton ionization mass gpectra of Fe(CO)s were studied at 356 nm,
532nm and 355 nm-+532nm, with a supersonic molecular beam and a time-of-flight
mass spectrometer, Qur experimental results show the resonance enhancement in the
two-color laser multiphoton ionization of Fe((UO);. We have estimated the cross—
section and the lifetime of ion-molecule reaction between Fe* and Fe (00)s, and the
dissociation lifetimes of photo—excited Fe(CO); and Fe(CO)by examining the broading
and structure of ion peaks in the time-of-flight mass spectra.

Key words: time-of-flight mass spectra; two—color multiphoton ionization; super—
sonic molecular beam.
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