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were about $6.7 million with a deficit of $297 000. Cor-
nell began tightening its own budget last year while 
facing funding cuts and challenges from the Trump ad-
ministration. The arXiv budget deficits “were being cov-
ered by Cornell Tech,” says Morrisett. “And we’re just 
not going to have the funding to do that going forward.”

 arXiv was supposed to live on its own dime through 
contributions from the Simons Foundation and Schmidt 
Sciences, research grants from NSF and NASA, and in-
stitutional membership fees. Institutional membership 
fees are not required, but some universities, libraries, 
research labs, and consortia choose to donate to make 
the service better for everyone, says Ginsparg. 

 As the need for additional funding has grown, arXiv’s 
affiliation with Cornell was inhibiting potential donors 
from giving money, Morrisett says. “Some organizations, 
especially in Europe or Asia, might be less happy about 
sending a check to Cornell University and hoping that 
it was deployed appropriately for arXiv, versus send-
ing it directly to a nonprofit,” he says.

 arXiv has raised enough money to cover all its an-
ticipated funding needs for its first three years as a 

nonprofit, says Ivan Oransky, a special adviser on sci-
entific publishing at the Simons Foundation. The foun-
dation has funded arXiv since 2011, and Oransky serves 
on arXiv’s advisory board. The Simons Foundation and 
two other foundations have made long-term commit-
ments. (Oransky declined to share the names of the 
other foundations while details are being finalized.) 
“The Simons Foundation believes very much in the im-
portance of the arXiv and how critical it is to science 
and math,” he says. The foundation’s support is com-
mitted for at least the next five years, says Oransky.

 Going independent could allow for arXiv to further 
modernize its web services. “Universities are not used 
to paying the kind of rates that you need for good soft-
ware engineers, and we’ve had to pull strings to get 
the talented people we have,” says Morrisett. Engineers 
at arXiv have been migrating the repository’s 3 million 
articles to the cloud and converting the legacy Perl code 
to Python. Ramin Zabih, arXiv’s executive director, says 
that one new user-facing capability that will be con-
sidered in the next few years is personalizations based 
on subscriber interests.     � PT

Helium users brace as 
shortages begin
Recycling systems are keeping many researchers afloat as prices rise and some 
suppliers ration helium.
By Toni Feder

﻿W e hope we are cush-
ioned this time,” says 
Jeffrey Filippini, who, 
as associate head for 

facilities, oversees the helium liq-
uefier for the physics department 
at the University of Illinois Urbana-
Champaign. His department was 
lucky to accept a delivery of helium 
in February, just before the US and 
Israel attacked Iran. Now, with liq-
uefied natural gas plants shut down 
in Qatar and the Strait of Hormuz 
nearly unpassable as of press time, 
it may be a while before helium is 
again predictably available. 

 Qatar supplies about 30% of the 
global helium market. The other 
main sources are Algeria, Russia, 
Ukraine, and the US. Helium is ob-
tained primarily as a byproduct 

from natural gas processing. “A sig-
nificant amount of the world’s he-
lium comes from places that are not 
geopolitically stable, which makes it 

susceptible to ‘black swan events,’ ” 
says helium market consultant Phil 
Kornbluth. “The war in the Middle 
East is a classic example.” (For a 
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Worldwide helium consumption by usage area for 2025. Semiconductor manufacturing has 
surpassed medical MRI as the largest consumer of helium. Low-temperature physics, chemistry, 
biomedical, and other research represented about 10% of the total use.  (Chart adapted from 
Kornbluth Helium Consulting.)
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report on a recent helium crisis, 
see PT  ’s 2023 story “Helium prices 
surge to record levels as shortage 
continues .”)

 Semiconductor manufacturers 
and medical imaging facilities are 
the largest users of helium (see chart 
on page 17), and they are at the top 
of the pecking order for allocations, 
Kornbluth says. Researchers are 
lower down in priority, along with 
party balloon sellers. Applications 
for helium include cooling super-
conducting magnets for NMR mate-
rials studies and, in Filippini’s case, 
cooling balloon-borne detectors 
for studying the early universe.

 The helium deficit will be most 
severe during the next few months, 
before other sources can be inte-
grated into the global supply, says 
Kornbluth. Even when the conflict 
subsides and the Strait of Hormuz 
reopens, he says, it will take months 
to get liquid natural gas and helium 
production back up to capacity.   

 After previous helium crises, 
many institutions invested in equip-
ment to recycle helium. Where they 
could, researchers also switched to 
mechanically cooled systems that 
don’t consume liquid helium. 
“Driven by prices and the choking 
off of supplies, there have been 
changes in technology,” says Stuart 
Brown, chair of physics and as-
tronomy at UCLA. “We are buying 
a small fraction of helium com-
pared with what we would have 
bought 5 or 10 years ago.”

But recycling systems and al-
ternatives to liquid helium are not 
compatible with all experiments: 
Such helium-saving systems are 
too heavy for balloon studies, and 
their vibrations interfere with 
measurements using scanning 
tunneling microscopes and high-
field NMR spectroscopy. They can 
also be pricey and power hungry. 
As a result, many researchers still 
need helium for their work. 

﻿Reduce, recycle, 
stockpile

 Many researchers and facilities 
managers tell Physics Today  that 
they are not “yet” having diffi-
culty obtaining helium. They 
point to protection through recy-
cling, stockpiling, and existing 
long-term contracts with suppli-
ers. “The time scale for response 
in the market as we see it as 
users is quite long,” says William 
Halperin, physics professor and 
cryogenics facility director at 
Northwestern University.

Early in the war, Messer, an in-
dustrial gas company that supplies 
Halperin’s facilities, raised prices 
by about 14% to more than $31.70 
per liter. Halperin says he is con-
cerned that Messer will declare 
force majeure, a suspension of 
contract that often results in buy-
ers having to pay more to secure 
helium from other suppliers.

A 22.3-tesla NMR magnet at the Technical 
University of Munich vents its helium in 
February 2024 after part of the 
superconducting coil became resistive. Often, 
the rate and volume of gas escape in such 
quenches are too large for recovery systems 
to handle; in the case shown, the gas could 
have filled a small blimp. (Photo courtesy of 
Matthias Brandl.)
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 “I am hearing of allotments being 
cut in half, and prices are all over 
the map,” says Sophia Hayes, vice 
dean of graduate education and a 
chemistry professor at Washing-
ton University in St Louis. “The 
uncertainty is highly distressing 
for researchers.”  

 Other helium users in the US and 
abroad report similar uncertainty. 
At the Athinoula A. Martinos Center 
for Biomedical Imaging at Massa-
chusetts General Hospital in Boston, 
a magnet used for preclinical imag-
ing of rodents will have to be shut 
down if the center can’t get helium, 
says Jerome Ackerman, a scientist 
there who also looks after helium. 
The center’s helium supplier, Linde, 
declared force majeure and said that 
for now, it cannot provide any liquid 
helium to the center, Ackerman says.

 In February, the UConn Health 
NMR facility acquired a second-
hand NMR machine from the Leib-
niz Research Institute for Molecu-
lar Pharmacology in Berlin. “We 
need about 2000 liters to cool this 
thing down,” says facility director 
Jeffrey Hoch. The university’s sup-
plier sources helium from Qatar 
and declared force majeure. Hoch 
says that he and his colleagues 
found an alternative source but 
will pay twice the price.

 Yohei Miyanoiri, of the Institute 
for Protein Research at the Univer-
sity of Osaka, says that facilities in 
Japan that lack reliquefying systems 
“have increasingly been forced to 
shut down their experimental in-
struments.” Consequently, he says, 
research has become concentrated 
at user centers such as his. “Ensur-

ing the stable operation of these 
shared facilities and strengthening 
their infrastructure and support 
systems have become urgent pri-
orities.” He notes that Japan will 
likely become more dependent on 
the US for helium imports.

 Liz O’Day hasn’t felt the effects 
of a helium shortage yet. But if it 
comes to that, patients will suffer, 
she says. Her company, Olaris, 
uses NMR for discovery and clini-
cal diagnostics, including measur-
ing metabolites in the urine of 
donor- kidney recipients to non
invasively evaluate the health of 
their grafts. Helium is essential, 
O’Day says. “Any disruption would 
cause a pause in our work.” She 
has not installed helium recovery 
equipment because of the up-front 
cost and the required space. But 
the current shortage has her 
thinking about “scalability and 
sustainability.” 

 In past helium shortages, re-
searchers have been known to 
leave a dewar of helium outside on 
a loading dock, and the dewar 
“would be ‘magically’ removed 
and taken to someone across town 
to save a magnet that was about to 
run out of helium,” says Hayes. 
“There are also stories of buying 
helium gas from a welder and tak-
ing it to a liquefaction system to 
save someone’s magnet,” she says. 
“The research community looks 
out for each other.”  � PT

Apala Chaudhuri places clinical samples into 
Olaris’s NMR spectrometer. Any interruption 
in helium would translate to an interruption 
in patient care, CEO Liz O’Day says. (Photo 
courtesy of Liz O’Day.)
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