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ABSTRACT

Researchers from UC San Diego have developed an invention that allows the continuous

monitoring of atmospheric He, Ne, and H2 at unprecedented precision. This enables

important new applications including in the understanding of the global carbon cycle, verifying

reported natural gas emissions, and predicting earthquakes.

TECHNOLOGY DESCRIPTION

The invention is a cryogenic gas purification and flow-stabilizing system that is interfaced with a mass

spectrometer for the high-precision analysis of these gases. Air from a sample or a reference gas

alternatingly flows at a precisely stabilized flow rate through the purification system which concentrates the

species of interest in the gas stream to the mass spectrometer. To allow continuous operation, the purification

system consists of two switchable cryo-traps that each can be regenerated independently by a heating cycle

such that one trap is used for purification while the other is regenerating.

In contrast to previous designs, the cryogenic trap can be regenerated automatically and with two identical

traps operating in parallel, continuous measurements of the gases of interest can be achieved. Previous

designs used a chemical purification system that had to be manually replaced which was labor intensive and

required breaking vacuum leading to substantial down time, risks of leaks and contamination.

APPLICATIONS

High-precision measurements of atmospheric helium levels in situ and in sample flasks, enabled by the cryo-enrichment method presented

here, have great potential to improve our understanding of the anthropogenic carbon cycle, to which helium is intimately connected through co-

emission of He and CO . The validation experiments and semi-continuous measurements of  during local

pollution events at Scripps Pier shown here demonstrate that the new method further improves precision and overcomes previous ease-of-use

limitations of the “getter-helium” method employed by Birner et al. (2022a, 2021), thereby paving the way for establishing He as an important

part of the trace-gas toolkit in carbon cycle studies.

ADVANTAGES

2 He/M" role="presentation">

CONTACT
Skip Cynar
scynar@ucsd.edu
tel: 858-822-2672.

OTHER INFORMATION

KEYWORDS

cryogenic gas purification, mass

spectrometer, cryo-traps, high-

precision measurement,

anthropogenic carbon cycle, trace-gas

toolkit, carbon cycling, field-

deployable, He anomalies, Helium

anomaly, earthquake forecasting

CATEGORIZED AS

▶ Energy

▶ Hydrocarbon

▶ Environment

▶ Sensing

▶ Sensors & Instrumentation

▶ Analytical

▶ Environmental Sensors

RELATED CASES

2021-Z08-1

OFFICE OF INNOVATION AND COMMERCIALIZATION AVAILABLE TECHNOLOGIES CONTACT US

https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?campus=SD&TechID=33168
https://techtransfer.universityofcalifornia.edu/NCD/33168.html
http://innovation.ucsd.edu/
https://techtransfer.universityofcalifornia.edu/NCD/Inquiry.aspx?TechID=33168
https://techtransfer.universityofcalifornia.edu/UCtechalerts
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=5
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=44
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=6
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=54
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=16
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=135
https://techtransfer.universityofcalifornia.edu/categories.aspx?id=137
http://innovation.ucsd.edu/
http://techtransfer.universityofcalifornia.edu/default.aspx?campus=SD
http://innovation.ucsd.edu/contact/


The cryo-trap system for He, Ne, and H2 measurements potentially field-deployable. This unprecedented

capability is of particular interest for the prediction of earthquakes because previous studies have

demonstrated the existence of He anomalies in natural gases and ground water associated with faulting.

However, so far no continuous monitoring system exists that is capable of detecting these He changes and

use them as a tool to forecast earthquakes.

Another technical advantage of the cryo purification system is that removes not only N2, O2, and CO2 from

the air like the chemical purification system but also argon, which allows a stronger preconcentration of the

gases of interest and thus the system can achieve higher precision with smaller samples than previously

possible. This enables the integration of the system into a flask measuring network which will provide

previously unavailable information about spatial gradients of these gases that can be used to verify reported

natural gas emissions.
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