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ELECTRO-OPTICSIntroduction

• Mass Spectrometers are a valuable tool for
use in demanding applications such as drug discovery,
semiconductor manufacturing and food processing.
The unique capability of a mass spectrometer to identify
minute amounts of unknown materials sets this instrument
apart from almost all others.

• The typical Mass Spectrometer has three key components:
The ionization source, the mass filter and the detector.



ELECTRO-OPTICSDiscussion

• Homeland security requirements are now
driving the development of field portable
instruments that can provide laboratory grade
analysis.

• In order to reduce the size, weight and power
consumption of a portable mass
spectrometer, it is often necessary to deviate
from the normal operating environment inside
the vacuum system.



ELECTRO-OPTICSDiscussion

• Operation of High Gain Ion Detectors has
traditionally required a vacuum of 10-6 Torr or
better

• Vacuum systems capable of this performance
are large, heavy, costly and consume large
amounts of power

• Use of High Gain, Low Noise Detectors that
Operate at milli-Torr pressures will permit use of
simple, low cost and much lighter weight vacuum
systems



ELECTRO-OPTICSDiscussion

• The ideal field portable mass spectrometer must:

• Be small and light weight

• Operate at milli-Torr pressures or higher

• Produce high gain and maintain low noise
while operating at elevated pressures

• Exhibit long detector lifetime at elevated
pressure

• Must withstand periodic venting to atmosphere

• Should tolerate storage at atmospheric pressure



ELECTRO-OPTICS

• The objective of this project was to
characterize the performance of various
high gain electron multipliers operating at
elevated pressures

Objective







Vacuum Requirements
• Typical MALDI Time-of-Flight Mass Spectrometers require an ion

flight path length of 1 to 2 meters.

• Modern quadrupole based instruments typically operate at
vacuum pressures in the high 10-6 Torr range because ions need
to travel 25 cm. or more before they reach the detector without
colliding with residual gas molecules.

• If it were possible to shrink the flight path length requirement to
less than 5 cm (approx... 2”) then it should be possible to operate
a system in the milli-Torr range.

• Milli-Torr vacuum levels can be achieved with simple low cost
vacuum pumps.

• Multiplier performance outside of the normal 10-6 Torr operating
range has not been well characterized.



Experimental Apparatus

• BOC Edwards turbo pumped vacuum chamber

• BOC Edwards Turbo pressure monitoring system
was used as Chamber Pressure Monitor.

• Chamber pressure was modulated using a
Granville Philips precision leak valve. Chamber
was backfilled with lab air.

• Dark current measurements made with Keithley
Instruments, Model 600B electrometer.


