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A Quadrupole-based Laser Ionization Mass Spectrometer

Yutaka Onoxa*, Hiromi KaTon*, Junichi TANABE**
and Mikio Kuzuyva**
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A quadrupole-based laser ionization mass spectrometer was developed which

employs a timing controller for synchronization of the laser pulse and the qua-

drupole mass scan to detect the pulsed ion signal generated by pulsed laser ioniza-

tion. A Q-switched Nd:YAG laser was used for ionization of solid samples, and a

commercial quadrupole mass filter was adopted as a mass spectrometer. By using

this system, several samples of pure metals(Al, Cu), metal alloys(brass, Inconel

601), and ceramics(BN) were analyzed. The mass spectra obtained showed a good

reproducibility with the standard deviations of ion signals less than 1%. Also, the

measured isotope abundance ratios were in good agreement with the natural

abundance ratios.

Keywords . Laser ionization mass spectrometry, Quadrupole mass filter,
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Table 1 Apparatus and specification

Q-switched Nd:YAG laser :
Supplier LOTIS
Model LS-2123
Energy ~230 md/pulse
Pulse width 10 ns
Repetition rate ~10 Hz
Wavelength 1064 , 532nm
Beam divergence 2mrad
Quadrupole mass filter :
Supplier ANELVA
Model AQA-100MPX
Mass range 1~100 amu
Scan speed 0.5~2 s/amu
Mass resolution M/AM 2 2M
Turbo-molecular pump :
Supplier ANELVA
Model TMP5150AUHV
Reach pressure 1.5x107 torr
Pumping speed 140 V/s

Rated rotation speed 27,000 rpm
Digital oscilloscope :

Supplier YOKOGAWA

Model DL1540

Sampling rate 100 MS/s
Personal computer

Supplier COMPAQ

Model DESKPRO5100

CPU Pentium 100 MHz

Sample
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pump
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oo O
[ =N -]
Mass analyzer .
Digital Personal
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Fig.1 Schematic diagram of the quadrupole-based laser ionization mass spectrometry (LIMS) system.
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Fig.2 Block diagram of timing controller.
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Fig.3 Timing diagram of (a) single-shot mode and
(b) multi-shot mode.
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Fig.4 Ion signal obtained for the analysis of alumi-
num metal sample.
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Fig.5 Plot of aluminum ion signal obtained for con-
secutive 10 laser shots. '
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Fig. 6 Laser ionization mass spectra of (a) copper, (b) boron nitride, (c) Inconel 601, (d) brass(Cu: 53.5 %, Zn: 46.5 %).
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Table 2 Isotopic abundance ratio

Sample Isotope ratio Experiment Natural

. FCd IfCe 036 045 N7 IAHRETE, A+ AGSOERIEIIHIAER

BN g+, g* 0.22 0.25 ETIBLNTH 72, T2, BRSTTEDORELILIL,
Inconel 601 jjc{/ ZCr: 0.06 0.05 FIRD b ) LEMEDFE NIz, B 5i2, HEEROmESE
Goﬁ;; 53§§+ gg 8;; BN L7AER, TERIE LB R Y — 2 M HAIRIR

B S e 038 05 BRON, EEBAT~OFIHIAEEL 2 L 80572

(Cu/Zn=535/465) 667+, 64Zl‘l+ 0.54 0.57 VI ED#ERD» , A BAEL 7z EARR LIMSIE R
7Zn* 1 %*Zn* 0.04 0.08 REDEESITICFIETE B 2 L HRERTE 2, 41413,

®Zn'/%zZn" 038 0.39 PR 4V DEE, AF OB AL, Mm%

BRL, RIBEEDH LER > T TETH 5.
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