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Scanning Magnetic Sector Mass Spectrometer
Mass spectrometers operate by ionizing neutral
molecules or atoms and they separate these components
according to the mass to charge ratio. The ionization 
is carried out by bombarding the gas sample with 
an electron beam from a hot filament. The technique
chosen to separate the ions in the Sentinel δB system 
is the variable magnetic sector. 

In the magnetic sector analyzer, the trajectory of the
ions is controlled by a variable magnetic field, allowing
ions of interest to be sequentially collected onto a
single detector. Thus, the Sentinel δB is able to scan the
air sample to identify both known and unknown species.
The advantage of this type of analyzer is that it
produces flat-topped peaks where the intensity of the
peak is proportional to the concentration of the gas. 
This optimum peak profile provides the most stable and
precise method for measuring the VOC concentration
and significantly improves specificity when there are

overlaps in the mass spectra of several gases. 
The Sentinel δB mass spectrometer also benefits 
from a variable ion energy supply that allows the mass
range to be adjusted to match the VOCs that are
selected for analysis. The benefit from this is that the
width of the peak is maximized which guards against
drift effects. 

In order to maintain the optimum peak profile and
provide maximum sensitivity, dual microchannel plates
(MCP) have been selected as the standard secondary
electron multiplier configuration. This arrangement
permits the MCPs to be operated at a relatively low
voltage which extends their useful life and improves
signal to noise ratio.

The measured signal is processed by modern,
surface-mount electronics and the calculated
concentrations are stored in battery-backed ‘flash’
memory that can be accessed directly using a variety 
of industry standard protocols. 

SEM Detector Assembly

All the above drawings are included in the Wizard interactive manual

Magnetic Sector Mass Spectrometer
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Specifications

Thermo Scientific Sentinel δB – Environmental Mass Spectrometer

General Specifications
Measurement Method Scanning Magnetic Sector Mass Spectrometer
Mass Range @ 1,000 V Ion Energy 1 – 150 atomic mass units
Mass Range @ 500 V Ion Energy 1 – 300 atomic mass units
Lower Detection Limit 10 ppb typical, may vary with gas matrix
Precision @ 10 ppm (typical) All readings within 0.5 ppm of calibrated value (24 hrs)
Stability (typical) Better than 10% relative over 1 month (no calibration)
Analysis Time (typical) 0.3 – 1.0 seconds per gas component (configurable by software)
Ambient Temperature 12°C – 25°C (12°C – 35°C optional)
Dimensions (standard config.) 1.5 m x 0.7 m x 0.65 m (300 Kg approximately)
Power (standard config.) 115/230 VAC, consumption 1500 VA
Area Classification Options General Purpose, Z-purged division 2 (optional), X-purged division 1 (optional), CENELEC/ATEX Zone 1,

IIC T3 (optional)
Maximum Number of Components Not limited by software
Maximum Number of Peaks per Component Not limited by software
Maximum Number of Derived Values Not limited by software
Maximum Number of Methods Not limited by software
Maximum Number of Sequences Not limited by software
Maximum Number of Analog Inputs & Outputs No Fixed Limit
Maximum Number of Digital Inputs & Outputs No Fixed Limit
Maximum Number of Trend Windows No Fixed Limit
Maximum Number of Sample Streams 249
Directly Supported Protocols Modbus, Siemens 3964, Siemens 3964R, VGCP, PVGCP, DDE, OPC
Additional Available Protocols Modbus+, Allen Bradley DH, Allen Bradley DH+, Profibus
Serial Connections RS232/422/485
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