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Introduction lon breakthrough ADC induced baseline shift
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e Experiments to determine the effect of secondary
electron emission in the quadrupole region on the
baseline are planned. The basic idea is to gradually vary
the emission current to increase the ion current.

 The influence of the used amplifier/ADC will be examined
in future experiments. It will be tested by changing the
SEM voltage to shift the analyte signal to higher levels.

* It is possible that the observed effect is caused by a
mixture of all discussed phenomena. The first goal is to
find out what phenomenon has the biggest impact on the
observed baseline shift.

« After the main reason for the baseline shift has been
identified means of reducing that effect will be evaluated.

MS: QMG 422 (Inficon, Bad Ragaz, Switzerland) with Observed bdseline Shiﬂ'

20 cm rod length and equipped with both || the paseline increases by about 3 orders of magnitude for 2500V
Faraday Cup and off-axis SEV detector with EP SEM voltage in a single stage quadrupole instrument when the
422 amplifiers filament is turned on. The spikes in the baseline disappear
lon Source: SPM ion source with Tungsten filament. because the signal is far above the dark count rate of the SEM.
The effect naturally is lower for lower SEM voltages but cannot be
attributed to enhanced jitter at higher voltages as the magnitude
of the effect is too large. Measurements were taken at 1:10°

Sampling: Gas flows controlled by mass flow controllers || mbar pressure inside the quadrupole and 2+10* mbar Hydrogen
(MKS Instruments, Berlin, Germany) and mixed || Pressure at the SPM ion source entrance.
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with a custom built mixing chamber. =09
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When positive ions are filtered out in the quadrupole region
they are collected on the negatively charged metal rods. The
impact of the ion can lead to the ejection of an electron
from the metal rod which is then accelerated onto the
adjacent positively charged rod. The impact of the electron
may lead to the emission of bremsstrahlung, whose extent
depends on ion current through the quadrupole and
potential applied to the rods. This can lead to false signals
when the detector is not mounted off-axis to the
guadrupole region. The radiation may also be reflected by

Chemicals: Hydrogen 5.0 (Messer Industriegase GmbH,
Krefeld, Germany).

Fig. 6: Bremsstrahlung mechanism from ions to soft X-rays in a

AR AP e quadrupole instrument metal surfaces in the deflection unit of some devices.  Usage of a different amplifier/ADC/acquisition system

Quadrupole/TOF could solve the amplifier/ADC issue.

e Placing all detectors off-axis and using a two way
deflection unit that reflects as less radiation as possible

To determine the extent of this effect it is planned to measure the signal intensity compared to the level of the baseline

MS: Tofwerk EI-CTOF (Tofwerk AG, Switzerland), with different emission currents and stable analyte flow. This way the pressure in the quadrupole region stays the same

equipped with an RF-only quadrupole. , SEM 2500 V while ion current rises gradually, possibly inducing higher levels of bremsstrahlung and an increase in the false positive could solve or at least reduce the issue with
lon Source: Starbeam ion source with Rhenium filament ' Filament on signal at the detector. Additionally comparisons between the Faraday cup and the SEM may show the extent of this effect bremsstrahlung in single stage quadrupole instruments
Chemicals: Lab air and a gas mixture of 10 ppm decane in E‘; " since the SEM is positioned at a 90° angle with respect to the quadrupole axis and hence only reflected radiation can . Usage of an additional quadrupole operated in RF only./
Nitrogen (Linde Gas, Pullach, Germany). ] reach the SEM. + Notch filter mode in front of the filtering quadrupole
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Vakuum Komponenten & Messtechnik GmbH, Fig. 5: The baseline goes up by 3 orders of magnitude when the filament is Germany, is gratefully acknowledged. Dawson, Elsevier Scientific Publishing Company, Amsterdam- University of Arizona, AZ, USA, 1985)
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