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Fig. 1 Excitation and ionization of molecules, and
schematic diagram of experimental apparatus for
laser multi-photon ionization
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Fig. 2 Transient current of laser photoionization
of pyrene (107 °mol/dm®) in hexane and its laser
pulse energy dependence

(a) 0.045m]J/pulse, (b) 0.32 mJ/pulse, (c) 0.82
mJ/pulse; Applied voltage: 1kV/8 mm
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Fig. 3 A photoionization cell
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Fig. 4 Photocurrent dependence on laser wave-
length for naphthacene in hexane

* ¢ : experimental photoionization current; ——:
calculated photoionization current; - - -: optical
absorption spectrum
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Fig. 5 The schematic diagram of the experimental
system for differential photoionization measurements

Cell A: pure solvent, Cell B: sample solution, HV:
high voltage power supply unit, L: lens, BS: beam
splitter, DA: differential amplifier, PD: pyro detec-
tor, PG: pulse generator, A/DC: A-D converter,
CPU: microcomputer
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Fig. 6 Dependence of photocurrent on laser power
and molar absorptivity

(a) laser power dependence of photocurrent from
anthracene (1X 107" M) in hexane; O: photocurrent of
the solution, @: photocurrent of pure solvent, &: SN
ratio (&4=(0—@)/@®); (b) molar absorptivity depen-
dence of photocurrent for 16 aromatic molecules
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Table 1 Detection limits (ng/ml) of aromatic molecules in hexane excited either by a nitrogen (337 nm) or a

Nd-YAG (266 nm) laser

Compound Excited Excited Absorption Fluorescence
p at 337 nm at 266 nm at 266 nm at 266 nm
Benzene - 3.8 2000 94
Naphthalene — 0.064 13 ~
Anthracene 0.01 0.72 120
Pyrene 0.006 0.06 5.5 0.016
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Fig. 7 The schematic diagram of the experimental
apparatus for surface two-photon ionization
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Fig. 8 Time profile and molar absorptivity depen-
dence of photoionization current

(a) time profile in air at 760 Torr; (b) time profile in
air at less than 1Torr; (c) molar absorptivity de-
pendence of photoionization current for 16 aromatic and
dye molecules
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Fig. 9 Schematic diageram of a flow jet cell
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Highly sensitive analysis by laser multi-photon ionization spectrometry.
Teiichiro OGawa (Department of Molecular Science and Technology, Kyushu University,
Kasuga-shi, Fukuoka 816)

A highly sensitive detection of photoabsorbing molecules can be carried out by the laser
multi-photon  ionization method combined with the conductivity measurement.
Photoionization mechanism has been investigated by irradiating a laser beam on photo-
absorbing molecules in solution and on surface. The photoionization current is due to
the motions of electrons, cations and anions, and their time profiles are subject to a space
charge effect. The analytical procedure has been optimized on the basis of the investiga-
tions on mechanism. Typical detection limits are the following: pyrene in hydrocarbon
solvents was 6 ppt, pyrene in water was 9 ppt, and BBQ on a platinum surface was below
1% of monolayer coverage. This method can be applied to a highly sensitive HPLC
detector. These results indicate that the laser multi-photon ionization is a sensitive and
useful analytical technique.

(Received December 28, 1992)
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