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Fall 2019
2020 Newsletter

Dear Friends of Michigan Astronomy,

This past year has been the most challenging. I cannot 
begin to recount the number of difficulties we have all 
faced. In my mind, I was outlining a laundry list of how our 
community has been impacted, but I cannot capture it all. 
So instead, I want to focus on the things that I am thankful 
for. In particular, my gratitude as an astrophysicist and 
member of the Michigan community.

So gratitude. I remember when I was a graduate student 
driving up to the summit of Mauna Kea. Comet Hyakutake 
was visible that year. As my advisor and I were on the 
road, we looked up and gasped. We pulled over as the 
comet and its tail extended over 1/3 of the sky. It was 
amazing. At the observatory that evening, we started to 
look for deuterated water in the cometary gases. Comets 
are pristine records of the conditions that existed before 
the Earth was assembled, telling us about how planets 
are born. Deuterated water is when a deuterium atom 
(proton+neutron; labelled as D) is substituted for a 
hydrogen atom (so HDO as opposed to H2O). Earth’s water 
has an excess of deuterium, and this excess deuterium 
“fingerprint” tells us about the origin of Earth’s water, 
which is crucial for life. Up on that summit, we actually 
detected, for the first time, the cometary deuterium 
signature to be compared to our planet’s. It was insanely 
exciting to be involved in something that (1) I could see 
with my own eyes, and (2) was telling part of the story of 
our origins.

Gratitude. A few years later I had my PhD and started 
working at the Smithsonian Astrophysical Observatory 

in Boston on a satellite called the Submillimeter Wave 
Astronomy Satellite (SWAS). SWAS was designed to 
search for water and further our understanding of how 
water forms as part of the birth of stars and planets. SWAS 
was to be launched on a Pegasus rocket carried on the 
belly of an L1011 aircraft, which drops it and gets out of the 
way before the controlled rocket explosion. I did not get 
to see the launch, but was stationed at Goddard Space 
Flight Center to listen to the launch sequence, hanging 
on every word. In our first attempt, we got to within 10 
minutes of launch before it was called off. A couple days 
later SWAS did launch and I vividly recall my anxiety, as 
things are uncertain until you can contact the spacecraft 
and get a status report. Contact was established a few 
hours after launch, and within days we had our first 
detection of water. The next few months of my life were 
consumed by discovery.

Gratitude. Fast-forward a decade, I am a not-so-young 
professor at the University of Michigan, sitting with my 
student Ilse Cleeves, discussing what to present at an 
interdisciplinary conference on the origin of Earth-like 
planets. We decided to look at deuterated water and 
explore how this signature came to originate writ large in 
the Earth and all solar system bodies. At the conference, 
Ilse presented results showing that water on our planet 
must have formed about a few hundred thousand years 
before the birth of our Sun – an expanded origin story 
that even got a re-tweet of our press release from the 
Daily Show. This work, and all the work with my students 
and postdocs, has been such a joy. I learn as much as I 
teach.

All this is just a small part of my joy that I wanted to 
share with you. I want to extend my personal thanks 
to everyone in Michigan Astronomy and express my 
gratitude to you. Management is not easy, but being Chair 
of this department, with these individuals, is something 
I am thankful for. To all our friends – thank you for your 
support of us and our science. Today I hope you know that 
the world needs its scientists. Our goal remains to push 
back the boundaries of human knowledge and train the 
very best scientists: ones who will reveal the secrets of the 
universe and more.

Prof. Ted Bergin, Department Chair

A Letter from the Chair
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Department News
The latest from our faculty, students, research 
scientists, and postdocs

STUDENT AWARDS

U-M ASTRONOMY FACULTY ANNOUNCED 
AS AAS FELLOWS

Francisco Holguin
In June of this year, PhD student Francisco Holguin was awarded with a Future Investigators 
in NASA Earth and Space Science and Technology (FINESST) Grant. This grant is designed 
to support graduate-student designed research projects that help to further the goals of the 
Science Mission Directorate. Francisco received this grant for his project proposal titled “Impact 

of Cosmic Rays on Observational Signatures of the Circumgalactic Medium.” 

KAMBER SCHWARZ AWARDED BALDWIN PRIZE
In spring of this year, the Department of Astronomy awarded the Ralph C. Baldwin Prize 
in Astrophysics and Space Science to Dr. Kamber Schwarz. This award, sponsored by the 
Baldwin family, is given annually to a student who has received a University of Michigan 
PhD. Dr. Schwarz was selected for the Baldwin Prize as a result of her original and significant 
contributions to the field of Astronomy. 

Dr. Schwarz earned her PhD in Astronomy & Astrophysics from U-M Astronomy in 2018 
and is currently serving as a NASA Sagan Postdoctoral Fellow at The University of Arizona. 
She was invited back to Ann Arbor this spring to present her work “Molecular Tracers 
of Ionization, Temperature, and Mass During Planet Formation,” at the award ceremony. 
However, as a result of the COVID-19 pandemic, her visit had to be canceled. 

Juliette Becker
A recent U-M Astronomy alumna, Juliette Becker (PhD 2019) was this year selected as a recipient 
of the ProQuest Distinguished Dissertation Award. This award recognizes exceptional work by 
doctoral students as a result of the high-caliber of their scholarship and interest of their findings. 
Juliette, who is currently serving as a 51 Pegasi b Fellow at Caltech University, was nominated and 

selected for her dissertation titled “Emergent Properties in Exoplanetary Systems.”

At the beginning of 2020, Professors Ted Bergin, Joel Bregman, 
John Monnier, and Pat Seitzer were all announced as part of the 
first class of American Astronomical Society (AAS) Fellows!

This honor is a newly-established accolade which honors AAS 
members for extraordinary achievement and service, including 
original research and publication, innovative contributions 
to astronomical techniques or instrumentation, significant 
contributions to education and public outreach, and noteworthy 
service to astronomy and AAS itself.

Ted, Joel, John, and Pat were all selected as part of a group of 
Legacy Fellows designated by the AAS Board of Trustees.

Prof. Ted Bergin Prof. Joel Bregman

Prof. John Monnier Prof. Pat Seitzer
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WELCOME NEW FACULTY!
The Department of Astronomy is excited to have welcomed two new faculty members over the course of the 
past year. Lia Corrales and Sean Johnson have both joined the faculty as assistant professors!

ASTRONOMY IN THE AGE OF COVID-19
In March of 2020, in light of the COVID-19 pandemic and in order to protect our 
campus community, the University of Michigan moved all of its classes online for 
the remainder of the winter, spring, and summer semesters. Many of the events we 
look forward to every year were canceled or postponed, and we were unable to 
properly celebrate our graduating students with the usual spring commencement. 
However, despite all these difficulties, our department is very proud of all of its 
faculty, students, postdocs, and staff who have demonstrated their exceptional 
ability to adapt and thrive under pressure. 

Over the past year, our department has learned to engage with Astronomy in 
different formats - from holding our Colloquiums virtually via Zoom, hosting office 
hours via GatherTown, and collaborating with our colleagues via video chat. 

As the year 2021 approaches, the Department of Astronomy looks forward to a 
time when we may have the whole department together in person once again. We 
remain excited and optimistic for the future to come!

Lia Corrales

Professor Lia Corrales officially became part of the faculty after having been with 
U-M Astronomy as an LSA Collegiate Postdoctoral Fellow. She earned her Ph.D. 
in Astronomy from Columbia University in 2014. Her primary research focus is 
on the astromineralogy of interstellar dust, which yields insight on the chemical 
evolution of the Universe and the origin of life. Her expertise in the Chandra X-ray 
Observatory has led her to study the low-luminosity accretion flow of Sgr A*, the 

supermassive black hole at the center of the Milky Way. Her research group has now 
expanded to study high energy transmission spectroscopy of exoplanet atmospheres 

and the role of high energy irradiation planetary evolution.

Sean Johnson

Professor Sean Johnson joined the department this past spring, coming from a 
position as a Hubble and Carnegie-Princeton Postdoctoral Fellow at Princeton 
University. He earned his PhD in Astronomy & Astrophysics from The University of 
Chicago in 2016. Sean primarily studies galaxies, supermassive black holes, and the 
surrounding gas supplies that fuel their growth. By utilizing the datasets of space-
based and large ground-based telescopes, he studies the physical conditions of the 
gas supplies that enable galaxies to continue forming stars. He also uses these data 
to identify the chemical signatures of heavy elements that are produced in supernova 
explosions and deposited into intergalactic space by galactic-scale winds and galaxy 

interactions.
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DEPARTMENT FAST FACTS
People

• 25 Tenure-Track & Research Faculty (4 jointly-
appointed)

• 4 Emeritus Faculty
• 20 Research Scientists, Postdocs & Lecturers
• 30 Graduate Students
• 56 Undergraduate Majors 
• 29 Undergraduate Minors
• 11 Administrative & Technical Staff

Computing

• University-wide Great Lakes Slurm HPC Cluster

Observatories
• Magellan Telescopes: 2 x 6.5-m telescopes at the 

Las Campanas Observatory, Chile
• MDM Observatory: 1.3 and 2.4-m telescope on Kitt 

Peak, Arizona
• Curtis-Schmidt Telescope: Cerro Tololo Inter-

American Observatory, Chile
• CHARA: Optical/infrared interferometer on Mont 

Wilson, California
• NOEMA: Northern Extended Millimeter Array 

Interferometer, French Alps
• Angell Hall student telescopes & Detroit 

Observatory Fitz Telescope, University of Michigan, 
Ann Arbor, MI

EVERYTHING ASTRONOMY STUDENT PODCAST
By: Thomas Shearer, Joseph Ryan, Michael Messere, and Samuel Kim

Why we started the podcast and what it’s all about:

We aim to break down barriers in science. To wit, our podcast has three objectives. Firstly, we want to show not 
only the amazing science that people are working on, but also who those people are and how they got to doing it. 
As students, we’ve gotten to discover some scientists’ amazing back-stories - throughout all stages in their careers 
- and would like to share them. Secondly, we want to break down the seeming shroud surrounding cutting edge 
science and show that science is not only accessible to anyone, but can be enjoyed at many levels by many people. 
Thirdly, we want to show how impactful science can really be at improving aspects of all our lives.  

We set out with the ambition to sit down and talk with professors and other scientists about what they do on 
a daily basis, as well as their experiences on their scientific journey. We have talked to professors in a variety of 
space-related fields about their work. We also aim to broaden the discussion by talking to grad students and other 
undergrads about their experiences studying science. As our name suggests, we really want to cover a broad 
spectrum of topics without focusing only on pure science. Ultimately, we want to expose our audience to ideas that 
they may have never heard before. 

Would you like to learn more about 
the Everything Astronomy Student 

Podcast? Visit:

http://myumi.ch/QA7Eg

If you are interested in listening to 
our podcast or being a guest this 

upcoming semester, check out our 
podcast on YouTube, Apple Podcasts, 

and Spotify, or fill out the Interest 
Form found at: 

https://linktr.ee/everythingastronomy
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The ALMA View of Planet 
Formation
By: Jane Huang, Postdoctoral Fellow

By studying the structure and chemistry of the 
protoplanetary disks that orbit pre-main sequence stars, 
my research elucidates where, when, and how planets 
form. The telescope that I use most often is the Atacama 
Large Millimeter/Submillimeter Array (ALMA), which 
is the most powerful millimeter interferometer in the 
world. Millimeter interferometry is particularly useful 
for observing disks because their dust grains produce 
bright thermal emission at millimeter wavelengths, 
and important polar gas-phase molecules such as CO 
conveniently have rotational transitions at these same 
wavelengths. At the distances of the most frequently 
studied star-forming regions, ALMA can achieve a spatial 
resolution of just a few astronomical units. 

My recent research has helped to show that a variety 
of gaps, rings, and spiral arms can be found in 
protoplanetary disks. The most popular hypothesis for 
the origins of gaps and rings in dust emission is that they 
are carved by giant protoplanets. If this is the case, then 
mapping these gaps and rings can help us to estimate 
the masses and semimajor axes of the giant protoplanet 
population, which is useful because protoplanets are 
quite challenging to detect with current direct imaging 
facilities. Gaps and rings are also visible in molecular 
emission. On some occasions, these structures have 
been attributed to planets, but more often, they seemed 

to be shaped by chemical processes. This suggests that 
the composition of a planet is quite sensitive to where 
it forms in the disk. Spiral arms are found in a smaller 
number of systems, and they are more mysterious. It’s 
possible that they also form due to the influence of 
giant protoplanets, but other possible origins include 
gravitational instabilities, stellar flybys, and infall of 
cloud material. 

Currently, I’m working with the “Molecules with ALMA 
at Planet-forming Scales” (MAPS) collaboration, which 
undertook the most expansive disk chemistry survey to 
date with ALMA. MAPS targeted 20 different molecules 
in five protoplanetary disks at a spatial resolution of 
about 15 au, allowing us to probe how disk chemistry 
changes on scales comparable to the semi-major axes 
of the giant planets in our own Solar System. Professor 
Ted Bergin from our department is one of the principal 
investigators, along with Karin Öberg (Harvard), Viviana 
Guzmán (Pontificia Universidad Católica de Chile), 
Catherine Walsh (Leeds University), and Yuri Aikawa 
(University of Tokyo). It is very exciting to be working 
with so many researchers around the world. We are 
in the process of circulating paper drafts within our 
collaboration and will be preparing a data release, so 
keep an eye out for our work next year!

Dr. Jane Huang

Disk images from the DSHARP ALMA Large Program
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A Wider Perspective on Our World:  
Searching for Earth-like Planets
By: Michael Meyer, Professor of Astronomy

Are planetary systems like our own common or rare in 
the Milky Way galaxy? This is a trick question because 
the answer depends on what one means by “like.” 
Does it mean that an extra-solar planetary system must 
contain a rocky Earth-sized planet in the zone around its 
star where water is expected to be a liquid on a planet 
with an atmosphere? Does it mean that the system 
must contain a gas giant planet like Jupiter beyond the 
orbital radius where water exists as ice in the vacuum 
of space? No planetary system is exactly like the Solar 
System: at minimum we need to integrate over ranges 
of properties that we might care about. And the more 
properties of our own system that we require another 
galactic planetary system to have, the less likely it is that 
such systems are common in the galaxy. 

To assess the prospects for life in the Universe, the 
real question is: which properties are critical for life to 
emerge? We have some rough ideas, but because we 
lack a robust theory for the biochemical origins of life, 
we cannot answer this question precisely. Let’s start 
with the question of how common are rocky Earth-sized 
planets in the liquid water zone. NASA’s Kepler Mission 
was designed to answer this question by detecting 
planets through the transit technique (measuring dips 
in observed brightness due to part of a star’s emission 
being blocked by a planet), providing estimates of 
planet radius and orbital period (which we can convert 

Prof. Michael Meyer

to orbital radius knowing the mass of the star). While 
Kepler did not quite have the precision needed, nor the 
mission duration required, to measure large numbers 
of Earth-sized planets at orbital distances comparable 
to the mean Earth-Sun distance (1 AU) around Sun-like 
stars, new estimates from the mission are now available. 

Considering both reliability and completeness of 
detections, researchers find that there is a 68% chance 
that anywhere from 16% to 85% (the best guess is 37%) 
of stars with masses between 0.75-1.25 that of the Sun, 
have planets between 0.5-1.5 Earth radii that receive 0.3-
1.3 times the flux from their stars as the Earth does from 
the Sun (which dictates in part whether water could 
form pools thought to be helpful for life to emerge). This 
is not a precise answer, but we now know it is not a very 
small number.  

These Kepler results have enabled us to predict the 
probability that the very nearest stars host Neptune-
sized (~ 4 Earth radii) planets or smaller within 1.2 AU of 
their host stars, provided we assume they are consistent 
with the Kepler sample. The very nearest Sun-like stars 
(α Centari A & B), are clearly the best targets. Proxima 
Centari, the very low mass tertiary in the system, is 
known to host a small rocky planet near its liquid water 
zone. Such planets, like our Earth, emit the bulk of their 
radiation in the mid-infrared (wavelengths more than 10 
times longer than the reddest thing your eyes can see).  
However, the star is so faint that the liquid water zone 
is too close to resolve from its host star without special 
interferometric techniques such as those developed by 
Prof. Monnier in our department.  

In our laboratory in Randall Hall, Postdoc Dani Atkinson, 
Graduate Student Rory Bowens, and Engineer Eric 
Viges are working to characterize a new generation of 
mid-infrared detectors for use at the telescopes of the 
Magellan Observatory in which the University of Michigan 
is a key partner (Figure 1). With a new mid-infrared 
camera on the Magellan 6.5-meter telescopes utilizing 
adaptive optics to correct for blurring in the Earth’s 
atmosphere, it might just be possible to directly detect 
a rocky planet, say twice the radius of Earth, around α 
Centari A.  However, this would be extremely challenging, 
requiring dozens of observing nights (approximately the 
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Figure 1 - A picture of the Michigan Infrared Thermal Test 
ELT N-band (MITTEN) Cryostat inside the lab in Randall 
Hall.  The chamber is being used to characterize a new 
generation of mid-infrared detectors useful for current 
and future ground-based mid-infrared instrumentation 
(Bowens et al. 2020).

allocation our entire Department of Astronomy has on 
these facilities in a year), with no guarantee of success. 
Such an observation would not even be possible for the 
NASA-led international James Webb Space Telescope 
(JWST), set to launch in 2021.  While JWST would have 
more than the required sensitivity, it was not designed 
to make extremely high contrast observations, detecting 
faint things near bright things at the level of one part in 
about five million within a few times the resolution limit 
of the telescope.  

Fortunately, the future looks bright for this type of work. 
In partnerships with member states of the European 
Southern Observatory (ESO), the University of Michigan is 
participating in the development of new instrumentation 
for the 39-meter ESO Extremely Large Telescope (ELT; 
Figure 2). This behemoth, under construction with 
first light planned for late in this decade, will make 
revolutionary discoveries in many areas of astronomy. 
It will have both the fineness of imaging detail and 
light-gathering power to spatially resolve and detect 
small rocky planets in the liquid-water zones of the very 
nearest stars.  

Simulations of the contrast and sensitivity expected with 
the mid-infrared camera (METIS) under development 
for the ELT and its adaptive optics systems, suggest 
that there is about a 90% chance we would detect at 
least one planet with size between that of Earth and 
Neptune from a survey of the nearest stars. We might 
even be able to detect one of these planets in multiple 
wavelengths, enabling us to estimate its temperature.  
And if future ground- or space-based capabilities are 
able to detect such a world in reflected light, we can 

compare the implied radius (modulated by the albedo) 
to that inferred from its temperature and luminosity in 
thermal emission.

The amount of power absorbed by a planet from its 
star equals the amount of power received from the star 
(set by the star’s luminosity, the planet’s radius as well 
as its orbital distance) minus the fraction reflected. The 
power emitted by the planet in thermal emission should 
roughly equal the amount received from the star. Thus, 
knowing the flux available from the star at the orbit of 
the planet, as well as the radius, albedo, and surface 
temperature of the planet, we can search for signs of 
an active greenhouse effect, trapping energy in ^the^ 
atmosphere and heating up the planet. This sort of 
detailed characterization would be a first step on the 
way to understanding potential biosignatures in the 
atmosphere of another world. It may be that the only 
thing harder than proving a planet harbors life, is proving 
that it doesn’t! 

Our group (https://sites.lsa.umich.edu/feps/) is involved 
in a number of other research projects focused on: (a) 
estimating the frequency of Jupiter-like planets beyond 
the ice-line around sun-like stars (with Undergraduate 
Student Seth Greenfield and U-M Alumnus Avery 
Peterson); (b) developing and testing models of planet 
formation (Postdoc Arthur Adams); and (c) studying 
the context of planet formation in multiple star systems 
and star clusters (Graduate Student Matthew DeFurio, 
Undergraduate Student Christopher Liu, and U-M 
alumnus Nicholas Susemiehl).  Much of this work is done 
in collaboration with the broad departmental expertise 
in star and planet formation and exoplanets here at U-M 
(https://lsa.umich.edu/astro/research/stars-exoplanets.
html).  Our work often involves use of large ground-based 
telescopes (such as Magellan) equipped with adaptive 
optics and other instrumentation. And soon, we look 
forward to utilizing JWST with its extraordinary infrared 
sensitivity for a variety of complementary studies.

Figure 2 - An artist’s conception of the 39-meter 
diameter ESO Extremely Large Telescope under 
construction in Chile, with first light as early as 2027.  
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Giant nebulae discovered around 
one of the most luminous quasars in 
the z~1 Universe
By: Sean Johnson, Assistant Professor of Astronomy

Galaxy growth is regulated by gas accretion from 
the intergalactic medium and powerful winds from 
supernovae and supermassive black holes. The low-
density halo gas around galaxies, known as the 
circumgalactic medium, is at the nexus of these baryon 
cycles and represents both a dominant reservoir for 
fueling future growth, and a fossil record of past feedback. 
Under normal circumstances, this circumgalactic gas 
is too diffuse to be observed in emission with current 
facilities. But when illuminated by ionizing radiation 
from quasars, this normally invisible gas emits strongly 
in rest-frame optical lines, allowing us to map the gas 
flows directly. I recently had the privilege of leading a 
team in discovering giant emission-line nebulae from 
the circumgalactic medium surrounding luminous 
quasars with the state-of-the-art MUSE integral field 
spectrograph on ESO’s Very Large Telescope.

Integral field spectrographs like MUSE combine the 
capability of traditional imagers and spectrographs to 
provide a 3D view of the gas flows in and around galaxies. The giant nebulae surrounding some of the quasars 

extend to hundreds of kiloparsecs, like the one shown in 
red contours over a Hubble image of a luminous quasar 
at z=1. The 3D information provided by MUSE allows us 
to determine the origins of the nebulae. While some 
are likely the result of fast outflows, the largest nebulae 
exhibit quiescent kinematics consistent with inflows and 
gas being stripped from the interstellar medium by tidal 
forces or ram pressure as galaxies around the quasars 
interact with one another.

My group has published two examples of giant nebulae 
observed in rest-optical emission lines around luminous 
quasars, and we are currently preparing the first 
statistical study of their prevalence as a function of 
quasar and galaxy group properties. New integral field 
spectrographs under development for the Magellan 
Telescopes (including one at Michigan!) will allow 
us to drastically expand the sample of quasars with 
these 3D nebular maps. These instruments will help 
solidify our understanding of the relationship between 
quasar activity, galaxy interactions, and large-scale 
circumgalactic gas supplies.

Prof. Sean Johnson

200 kpc scale nebulae around TEX 0206-048 with [O II] 
emission shown in red contours on a Hubble image of the 
field.
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DID YOU KNOW?

The Department of Astronomy is on social media! Follow 
us on Facebook, Twitter, and Instagram to stay up-to-

date on the latest from the department.
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