Carina Nebula: star formation region, 7000 light years away
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energized by the few dozen most massive & luminous stars

HST: Carina Nebula



massive stars produce heavy elements and return them to the
Galaxy via their stellar winds

eta Carina




e The massive stars are also
B strong X-ray sources
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Chandra X-ray spectroscopy of the very early O supergiant HD 93129A:
constraints on wind shocks and the mass-loss rate
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X-ray spectroscopy of the most
e ‘ _ massive star in the cluster

| provides information about this
| | star’s wind
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VVe will start working with new time-series spectral
observations of two important massive stars

Do the wind properties change with time! Are those
changes correlated with changes in other properties of
the stars?
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| work with a medium-sized group of scientists and students
(Swarthmore, U. Delaware, Goddard Spaceflight Center,
Space Telescope Science Institute, U. Leuven)

VVe have group meetings to do our work, we go to
professional meetings to present our work

Erin Martell, Emma Wollman ‘09



this presentation

more information on my website

astro.swarthmore.edu/~cohen

Student Research Group

In November 2018, I gave a presentation about my group's massive star
research to inform stodents about our rescarch and about opportunities o
Join the rescarch group. I will likely be taking new stodents for the
summer of 2018, with work to start during the spring semester. Come and
talk to me if you think you might be interested.

In sumener 2018, Vaughn Parts and Geaham Doskoch began workisg on
X-ray spectral modeling of O star winds and Enn Snoddy observed more
than fifty exoplanct candidates for the KELT collaboration and prescated
her results at the KNAC Stwdemt Rescarch Symposium st Middicbury
College in September 2018. And Grabham gave a talk at the symposium.

Sophia Lin ('19) joined the massive star X-ray group in spring 2017 and
Jackie Pezzato ('17) bas graduated and will be attending the Astronomy
PhD program at Caltech in the fall.

Zack L1 and David Lazere graduated in 2016, golng on to grad school at
Princeton and 10 work for an antl-banger non-profit, respectively. Jackie
Pezzato ('17) and Sarah Rubinstein ('19) are continuing 0 work on
projects involving X-ray spectroscopy of massive stars, and they are
Joined by sew group members Nathaniel Peters ('18) and Li Tian ('18) for
the 2016-17 academic year,

In the summer of 2014, Jackic Pezzato ('17) and Randy Dovle ('16)
worked with me on projects invalving the mm'pmaum ofx ray spoctra
of massive stars. | presested some of their preliminary results at a meeting

Summer Research 2013

Zack L1 and Kelley Langhans, both rising sophomores, are working on
differcas aspects of the problesss of measuring and modeling the plasma
emperaee distribution in the shock-heatod winds of massive stars,

Summer Rescarch 2012

Astrophysics major Jake Neely ('13) has been working on & peoject 10
analyze the X-ray line emission in the O stars § Ori and § Pup, as
measured with the Reflection Grating Spectrometer oa the XMM X-ray
Telescope. Jake is using these data 10 derive clemental abundances in these

Research Information

\strobetier - Jots of usefisl information about the nitty-
gritty of astronomical rescarch and many aspects of
being an astromomy student and astromomer

Astrobites — very short sammanies of interesting
rescarch papers, wrines for undergraduates by
graduate students; an cxcellent way 10 browse the
litcrature or find armicies om a given 1opic

Astronomy Image Explocer - imsages from refereed
papers, bruwsabkmd scarchable; a pood (fan) way 10
browse papers

AAS Nova - image-based research highlights from
AAS journals

Practical, for Group Members

Chandr '
XMM Guest Observer Facility
HEASARC

\ al : r 1, by J. Kasstra
A gmd lbul SOMEw hal l«m;.an place 10 stan
answening the question Why do these X-ray spectra
look the way they do?

Graphics

Historical graphics

Edward Tufte

Visualizing Astronomy at the CIA
Information Acsthetics

ywing Data

Student Travel and Rescarch Funding

HHMI travel funding
S rmis ". .'”,‘ fur 1”.:-
(these two will fund travel 10 mectings)

Soffen Memonial Fund

(they fund travel to mectings)

Sigma Xi granes in aid of research

National Geographic Young Explorers

(théngs like travel to an observatary are cligible)

all faculty websites are listed on the dept site

Recent Presentations

Miay of (hese presentations involve studest rescanrch, You can gt inf thon &
Physics and Astromomy bere at Swarthmore College. You ¢an also so¢ what of

Refereed pagers are schived o

1 gave the dopas in November 2016, "The Radiation Driven Winds and X.ray Emision of Massive Stan® [pdf),

In March 2016, I gave & sk on massive stars and their X-ray emission [pdf] 1o the Delaw

1 gave the physics collogeiam at the Royal Military College of Canada, iz Kingston, Ontario & February 2016. My talk was
tithed, *X.rays from the Winds of Massive Stars” [pdf).

(|

In fall 2015, T gave & talk ot the Deparnment of Physics and Space Scicaces at Florida Toch, The talk was an overview of massive
st Xomy comssion: Xy production via embodded wind shocks, Xy mass-boss diagnostics, and magactic massive stans [pd1]

1 gave an invised talk on X-ray spectroscopy of saeilar winds [pdf] & @ Universe in High-Resolution X-ray Spectre 8 Harvasd in
August 2015




