I THERFAFFERLE 95395 2009

WER~ R 7 4 NVE—ICBITAAREEERTDOAF LV DEE A —7
a7y A I ~DEE

EHEFE"

Ion Motions in the Unstable Region of Quadrupole Mass Filters and their
Affection on the Mass Peak Profile

Hidenobu Ishida

Ion motions in the unstable region of quadrupole mass filters are analyzed based on
Mathieu’s equation. The pseudo potential well model is applied to the unstable region for
the low mass side of mass spectrum peak profile. An analytical expression of ion motion is
given for arbitrary initial position, velocity of ion and initial phase of RF field. Using this
expression, the shapes of low mass side profiles of mass peaks are analytically derived, and
it is analytically shown that the shapes of these profiles depend on the initial position and
velocity distributions of ions. The present analytical expressions give almost the same
mass profiles as ones simulated directly by solving Mathieu’s equation with a computer,

and, therefore, are useful to analyze low mass sides of mass peaks.
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Fig.1 The stability region of a quarupole and a scanning line
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Fig.2 Examples of calculations of mass peak profiles

Rod length:50 cycle length, R=115. (a)-0.05r0,<u0<0.05rs, vs=0,(b) us=0, -0.025r:<v4<0.025ro.
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Fig.3 A plot of the area satisfying a passing through condition for mass filters
Rod length: 50 cycle length( &1/ 7 =50), «=0.017927,¢=0.70,ud r=0.05
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Fig.4 Calculation plots of the low mass side of mass peak profiles with the present analytical
expressions and computer simulation represented by solid lines and dotted ones, respectively.
(rod length: 50 cycle length, R=115) (a) v¢=0,-0.05r0<u0<0.05r0(b) 10=0, -0.025r:<v<0.025r0
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Fig.5 Calculation plots of the low mass side of MS peak profile for four cases of the initial
position and velocity distribution sizes of ions, (a) -0.05r<u0<0.05r0 ,ve=0.0(b) u~0,
-0.0257r0<vp<0.025r0, (¢)-0.2r<u0<0.2ro, -0.1m<w<0.1rv and (d)-0.120<ue<0.1r0-0.2r<ve<0.2r,
represented by lines ——, ------, - - - - and — —, respectively. Rod length: 50 cycle length, R=115
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