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It looks deceptively simple...

ALMA Scientists Detect Signs of Water in a Galaxy Far, Far Away

New study morks most dis letection of required element for life as we 2 reguler star-forming galaxy

Molecular Line Observations in Two Dusty Star-Forming Galaxies at .9
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ABSTRACT
SPT0311-58 is t! ¢ ve infrared luminous system discovered so far during the Epoch
of Reionizati g (] aper, esent a ailed analysis of the molecular interstellar
medium at z = 6.9, through high resolution observations of the CO(6 — 5), CO(7 — 6), CO(10 — 9),
[(‘:]('7 1), & 0(21,1 — 20,2) lines and dust Luntmuum emission with the Atacama Large
ar-forming
gravitationally lens o alasiion (labelled West and East). The intrinsic far-infrared luminosity is
(16 + 4)x10'? L, St 2 7 + 4)x10! L, ‘e model the dust, CO, and [C1] using
non-I thermodynamic equilibrium radiative transfer models and estimate the intrinsic gas mass to
be (5.4 + 3.4)x10! Mg, in West and ( 1+ 2.7)x10 My, in East. We find that the CO spectral
line energy distribution in S s ical of hig] ift illi; Xies (@\I(‘

consistent wi 111.\ the h:gh redshift S\[(‘ in the lllordtlu wulun the uncertainties. We lmd 10 evi ldL‘ll(f‘
of evolution of depletion time with redshift in SMGs at z > 3. This is the most detailed study of
molecular gas content of a galaxy in the EoR to-date, with the most distant detection of

alaxy without any evides ive galactic nuclei in the literature
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Water has been detected in a galaxy
roughly 12.8 billion light years away,
researchers say

) Jordan Mendoza
. USATODAY

6 p.m. ET Nov. 3, 2021 | Updated 4:15 p.m. ET Nov. 3, 2021
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Hubble just captured the early moments of two galaxies col
It's a glimpse at the fate our own galaxy will eventually endure. Buzz60, Buzz60

Scientists said they have discovered evidence of water in a galaxy roughly 12.8
billion light-years from Earth, making it one of the most distant discoveries of

water in the universe.

The properties of the galaxy, named SPTo311-58, were discovered by scientists
from the University of Illinois at Urbana-Champaign at the Atacama Large
Millimeter/submillimeter Array in Chile. The galaxy had first been discovered at
the observatory in 2017

Not only were water molecules found, but the galaxy where it was found comes
from the early parts of the universe, when it was only 780 million years old.
in 2020 that the universe is 13.8 billion years old.




ABSTRACT

SPT0311-58 is the most massive infrared luminous system discovered so far during the Epoch
of Reionization (EoR). In this paper, we present a detailed analysis of the molecular interstellar
medium at z = 6.9, through high resolution observations of the CO(6 —5), CO(7 —6), CO(10 —9),
C1](2—1), and p-H20(21,1 —2p,2) lines and dust continuum emission with the Atacama Large
Millimeter /submillimeter Array (ALMA). The system consists of a pair of intensely star-forming

gravitationally lensed galaxies (labelled West and East). The intrinsic far-infrared luminosity is
(16 + 4)x10'? L, in West and (27 £+ 4)x10!! L, in East. We model the dust, CO, and [Ci] using

non-local thermodynamic equilibrium radiative transfer models and estimate the intrinsic gas mass to
be (5.4 &+ 3.4)x10" Mg in West and (3.1 + 2.7)x10'° My in East. We find that the CO spectral
line energy distribution in West and East are typical of high-redshift sub-millimeter galaxies (SMGs).
The CO-to-H; conversion factor (aco) and the gas depletion time scales estimated from the model are
consistent with the high-redshift SMGs in the literature within the uncertainties. We find no evidence
of evolution of depletion time with redshift in SMGs at z > 3. This is the most detailed study of
molecular gas content of a galaxy in the EoR to-date, with the most distant detection of H;O in a
galaxy without any evidence for active galactic nuclei in the literature.




ater has been detected in the most massive galaxy in the early Universe, according to new observations from
the Atacama Large Millimeter/submillimeter Array (ALMA). Scientists studying SPT0311-58 found H20, along
with carbon monoxide in the galaxy, which is located nearly 12.88 billion light-years from Earth. Detection of

these two molecules in abundance suggests that the molecular Universe was going strong shortly after the
elements were forged in early stars. The new research comprises the most detailed study of molecular gas
content of a galaxy in the early Universe to date and the most distant detection of H2O in a regular star-forming galaxy. The

research is published in The Astrophysical Journal.




Water has been detected in a galaxy
roughly 12.8 billion light years away,
researchers say

Scientists said they have discovered evidence of water in a galaxy roughly 12.8
billion light-years from Earth, making it one of the most distant discoveries of
water in the universe.

The properties of the galaxy, named SPTo311-58, were discovered by scientists
from the University of Illinois at Urbana-Champaign at the Atacama Large
Millimeter/submillimeter Array in Chile. The galaxy had first been discovered at
the observatory in 2017.

Not only were water molecules found, but the galaxy where it was found comes
from the early parts of the universe, when it was only 780 million years old.
Scientists said in 2020 that the universe is 13.8 billion years old.
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ALMA Gets Front-Row Seat to an
Ongoing Star-Formation

Standoff in the Large Magellanic
Cloud

While using the Atacama Large Millimeter/submillimeter
Array (ALMA) to observe large star-forming regions in the Large
Magellanic Cloud (LMC), scientists discovered a turbulent
push-and-pull dynamic in the star-forming region, 30
Doradus. Observations revealed that despite intense stellar
feedback, gravity is shaping the molecular cloud, and against
scientific odds, is driving the ongoing formation of young,
massive stars.

BIG PICTURE: NSF facilities are helping scientists to uncover

previously hidden truths about star formation and what drives the
process of stellar evolution.
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But what’s the process to get here?
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* Whose story is it?
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e Establish lead.

Establishes who sets timelines and embargoes, and who
has the priority.
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ALMA Scientists Uncover the
Mystery of Early Massive
Galaxies Running on Empty

Early massive galaxies— those that formed in the three billion years
following the Big Bang— should have contained large amounts of
cold hydrogen gas, the fuel required to make stars. But scientists
observing the early Universe with the Atacama Large
Millimeter/submillimeter Array (ALMA) and the Hubble Space
Telescope have spotted something strange: half a dozen early
massive galaxies that ran out of fuel.

BIG PICTURE: NSF facilities are helping scientists to figure out
how galaxies die, and perhaps more importantly, what's killing them.
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* |Is the result newsworthy?
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* Were we given
enough notice to help?
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e |s the science sound?
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* Is a press release really the right
way for NRAO to tell this story?
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https://twitter.com/TheNRAO/status/1498352989236457472

* Is a press release really the right
way for NRAO to tell this story?

Tip Sheets, like this one for J. Bae et al’'s CPD
and Young Exoplanet, and Research Alerts are
also an option.
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https://public.nrao.edu/news/alma-first-detection-of-gas-in-circumplanetary-disk-as209/

* Did the research do something
newer/better/faster/smarter?
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* Can the result be explained to the
public in an accessible way?
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* Will the public think it
is interesting?

In other words, would my Dad
think it’s interesting even if |

wasn’t his kid? /’

My Dad.
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e Media relations.

We work closely in tandem with other institutions when
pitching so that journalists don't receive multiple versions
of the same story as if they're unique.
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e Questions?

Public Communication @ NRAO - 15 SEPT 2022 @

—"| National Radio
| Astronomy
NRAO| Observatory

Amy C. Oliver, FRAS

Public Info. & News Mqr.
PIO: ALMA-NA, CDL, NRAO

aoliver@nrao.edu



