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CAMMS-ES Vision

ÅCAMMS-ES: Coded Aperture Miniature Mass Spectrometer for Environmental 
Sensing

ÅTraditional miniature mass spectrometers suffer from a throughput vs. resolution 
tradeoff 

ÅCAMMS-ES employs coded apertures to break this throughput vs. resolution 
tradeoff

ÅCAMMS-ES will enable the production of portable instruments with high 
sensitivity and resolution
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Portable high performance mass spectrometer

CAMMS-ES mini 

prototype concept



CAMMS-ES and ARPA-E MONITOR

ARPA-E MONITOR
ÅMethane Observation Networks with Innovative Technology to 

Obtain Reductions (MONITOR) program is developing innovative 
technologies to cost-effectively and accurately locate and measure 
methane emissions associated with natural gas production.

CAMMS-ES

ÅPortable mass spectrometer with high resolution and high 
sensitivity for VOC leak detection
ÅDetection of not only methane, but other compounds of interest 

including 

ÅButane, propane, ethane, benzene, ethylbenzene, toluene, xylene 

ÅThermogenic/biogenic differentiation using higher order alkyl chains

ÅApplications
ÅAd hoc leak detection at refineries

ÅFence line monitoring at refineries
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People have been trying for 60 years!

Our 4 technologies will finally make this possible!
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Cycloidal mass 

analyzer 

advertisement in 

1956 issue of 

Analytical Chemistry 



Four Enabling Miniaturization Technologies
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Aperture Coding: increased throughput, no loss in resolution

Microfabricated CNT field 

emission ion source

Cycloidal mass analyzer Focal plane array detector



What is Aperture Coding?

Aperture coding breaks the throughput vs. resolution tradeoff
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Å Conventional 

instruments act as 

sorters

Å Input is sorted via a 

system architecture 

and relevant physics

Å In the absence of 

sorting the system 

throughput is large, 

however no information 

can be inferred

Å In a conventional 

system, the 

architecture is 

designed using the 

relevant physics to 

achieve near perfect 

sorting

Å Spectra can be 

obtained via a 

simple calibration 

of the sorting 

parameter

Å Architecture 

choices limit 

performance and 

introduce a 

Å There is a continuum between no sorting and perfect sorting

Å With appropriately structured sorting, the ability to discern the spectrum is 

maintained via a computational inference eliminating the throughput vs. 

resolution tradeoff


