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For the first time, femtosecond laser mass spectrometry (FLMS) has successfully detected 1,3,6-
trichlorodibenzo-p-dioxin and 2,2',5-trichlorobiphenyl. Non-chlorinated dibenzo-p-dioxin and
biphenyl were also compared with the results of trichlorinated dioxins. The formation of par-
ent ions without heavy fragmentation is an important goal for laser mass spectrometry; in other
words, a high signal intensity ratio value of the parent ions/total ions (P/ 7T ratios) is essential.
The ratios were found to depend on the laser intensities as well as the wavelengths in FLMS.
Generally, dioxins were more highly fragmented with increases in the laser intensity for all com-
pounds studied here ; the P/ T ratios of non-chlorinated dioxins were higher with increases in the
laser wavelength. The wavelength dependency for the chlorinated compounds was not distinct,
probably because C-Cl bonds are easily dissociated in high-intensity laser fields, which induce fur-
ther fragmentation. As a consequence of dissociation, the P/ T ratios of the chlorinated diox-
ins were lower than the non-chlorinated dioxins. Within our experimental parameters, the
optimum laser conditions were 1500 nm excitation with an intensity of 3.0 X 10" W/cm”® for
1,3,6-trichlorodibenzo-p-dioxin and 2000 nm and 3.3 X 10" W/cm® for 2,2',5-trichlorobiphenyl.

Keywords : temtosecond laser; high intensity; mass spectrometry; polychlorinated dioxins; non-
resonance multiphoton ionization.
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Fig. 1 Experimental setup

The femtosecond laser system of Thales laser has maximum energy of 15 m] in
35 fs at 800 nm wavelength. Repetition rate is 100 Hz. The wavelength of the
pulse was converted into 1200 to 2000 nm with OPA system of Quantronics.
The beam was focused by plane-convex lens of £/200. The refrectoron-type
ToF chamber has resolution of 850. Data from the MCP of the Tof chamber
were accumulated by a digital oscilloscope.
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Fig. 2 Mass spectra of biphenyl ionized with a fem-
tosecond laser pulse with central wavelengths of 800

and 1400 nm 5.
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Fig. 3 Laser intensity dependencies of parent and
total ion yields of biphenyl
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Fig. 4 Laser intensity dependencies of ratios of par-
ent ions to total ions of biphenyl at two wavelengths
(O: 800 nm and & : 1400 nm)
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Fig. 5 Absorption spectrum of biphenyl cation in low
temperature matrix®” and irradiation wavelengths
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Fig. 6 Mass spectra of dibenzo-p-dioxin ionized with
femtosecond laser pulse at laser wavelengths of 800
and 1400 nm
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Fig. 7 Laser intensity dependencies of ratios of par-
ent ions to total ions of dibenzo-p-dioxin at two irradia-
tion wavelengths (O: 800 nm and £&: 1400 nm)
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Fig. 8 Mass spectra of 2,2',5-trichloro biphenyl ion-
ized with femto second laser at laser wavelengths of
800 and 1400 nm
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Fig. 9 Laser intensity dependencies of ratios of par-
ent ions to total ions of 2,2',5-trichlorobiphenyl at sev-
eral irradiation wavelengths
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Fig. 10 Mass spectra of 1,3,6-trichlorodibenzo-p-diox-
in ionized with femto second laser at laser wavelengths
of 800 and 1400 nm
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Fig. 11 Laser intensity dependencies of ratios of par-

ent ions to total ions of 1,3,6-trichlorodibenzo-p-dioxin

at several irradiation wavelengths

BHREEBRABTL -V -EROKEAELHERLA. BE
800 nm T P/T 02 BETHLDIIH LT, KER
1400 nm &5 A& P/THIZ00IOBETTHENLL., oh
EHFF ORINANZ PUVTHBTE, BEEMTIRS
FAF YOV —F =K/ S 72012, ST ORIE
BEIMEL, 75720 MUICEAHRIWIIWo L ED
nas.

sHELRE TR, 14 b A VF— L ) HIEFEOMmE
IANVF—=ANEVDIIEREORENBEL. 20
%, TNHBIEELELVBBOT T I AL MEDEL L
Zzohs, Zo/-o, sEARAB TR P/THIMEL &
BEECH -z T, V- —EREEMIEEEER
RAEEHARB LT L.

V= RA 1400 nm OEE AT ML EI AR
MVEEMLEERLE. T, L —EEZREEE
WKTAIEICEIDNVEBARZ VVHTD 757Xy bOEE
BELTHIEDNTEL.

ZDEHT, Tz A ML —FHuwiz M bk
L—HY—kE2TLI3RLIEIZLY, BBODTFA 4>~
kL7774 MurslCTE B2 LR L.
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g =

Tz ML —F—AF VLEESHE (FLMS) ZEEBERE 72, IRV YpFAAF IR
U3BLE 7 2=V, IRV YpFTAFF L DA+ AMLCHOTHEMA L7z, FLMS THEARD 757 2~
MEZHIHIL, T4 4 >~ (intact molecular ion) LEZM EEX L I L) TE, ®HBERT A + bt
(REMPI) TiIE#LZERBRMEDOA F VLICHBEHTELZE#RLL.

FLMS #EGHEB L LTHWA LD, 2FAF B/ b—F VM43 8l (P/TH) \ZiEH L TER
Biio7z. P/THIZV—F—BEZEMIE2E, 75722 MESEEFEE L) P/THRET L. #HE
EERST TR —F—BEOKREESEE THo 72, sHALAB T, EEMPE AN F 2R V10
AF MEBAT)BIIEROMMPEL, 208, BEROBESTIEELLY, BBO7 572 v Murdt
INMBEEZLND., ZOKE, LV —EREFEEZBERZ LABL2 L P/THIMET L.

REREMFRNICBVT, 225 M) 700872 VE AL+ LS B 5041E, L—F—iE 3.0x10"
W/em®, L—HF =K 2000 nm EHEFELTH S, 1,36-b) 700 IRY YV p T4 FF Y U R A F ALK
HHEME, V—F—HE 33%x10°W/em®, L —¥F—#E 1500 nm FEEISE L TH 5.

NI | -El ectronic Library Service



