| am an astrophysicist

| work mainly on massive stars,
especially their radiation-driven winds

| study them mainly with X-ray spectroscopy
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Carina Nebula: star formation region, d ~ 7000 light years
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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

> Carina: HST
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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 new information about
' . this star’s wind
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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



| am looking for ~2 students who know Python and want to
start working this spring (and then 8 weeks during the summer)

Ve have some interesting X-ray spectra: of zeta Pup and
thetal Ori C
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| am looking for ~2 students who know Python and want to
start working this spring (and then 8 weeks during the summer)

Ve have some interesting X-ray spectra: of zeta Pup and

thetal Ori C
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Scientific questions:VVhat do the emission line shapes tell us
about the kinematics of the hot wind plasma (why are one star’s
lines narrow and the other’s broad?); VWWhat can we learn about

the plasma temperature distribution? The chemical elements
present in the plasma?
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more information on my website

astro.swarthmore.edu/~cohen

this presentation

Student Research Group

Sophia Lin ('19) joined the massive star X-my group this spring and Jackic
Pezzato ('17) has giadused and will be aniending the Astrosomy PhD
program at Caktech in the fall.

Zack Li and David Lagere gradaaed in 2016, going on to grad school at
Princeton and 10 work for an anti-husger noa-profit, respectively. Jackie
Pezzato ('17) and Sarah\Rubinstein ('19) are continuing to work on
projects lavolving X-ray spectroscopy of massive stars, and they are
joined by new group medabers Nathaniel Peters ('18) and Li Tian (I8) for
the 2016-17 academic year.

In the summer of 2014, Jacitie Pezzao ('17) and Randy Doyle ('16)
worked with me on projects involving the interpretation of X-ray spectra
of massive stars. [ presented Some of their preliminary results at 2 meeting
in 2014,

. ==

In December 2017, I gave a presestation about my group's massive star
research to inform students aboulourmscmhmdabouloppoﬂummno
pamhc rescarch group. | will likely be taking new students for the
summer of 2017, with work 1o start during the spring semester. Come and
talk to me if you think you might be interested.

Summer Research 2013

Zack Li and Kelley Langhans, both rising sophomores, are waorking oa
different aspects of the problems of measurning and modeling the plasma
lemperature distribution in the shock-heated winds of massive stars.
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Summer Research 2012

Astrophiysics major Jake Neely ('13) bas been working oa a project 1o
analyze the X-ray line emission in the O stars § Ori and € Pup, as
measured with the Reflection Grating Spectromneser om the XMM X-may
Telescope. Jake is using these data 1o derive clemental sbundances in these
massive stars winds, and address questions related 10 rotational mixing and
chemical evolution in O stars.

Summer Research 2011

Research Information

Astrobetier — lots of usefal information about the ninty-
gritty of astronomical rescarch and many aspects of
being anm astronomy student and astronomer

Astrobites — very short summarics of interesting
rescarch papers, written for undergraduates by
graduate stadents; an excellent way to browse the
liserature or find atickes on a given topic

Astronoeny Image Explorer - images from referced
papers; browsable and scarchabie; a good (fun) way w0
browse papers

AAS Nova - image-based research highlights from
AAS journals

Practical, for Group Members

1 o 3T 1 f, .3
Local computi g informalxn

Tutorial on rhermal radianion processes, by J. Kaastra.
A good (but somewhat technical) place to start
answerning the question Why do these X-ray spectra
look the way they do?

Graphics
Historica

Visualizing Astro
Info n
Flowing Data

Student Travel and Research Funding

(these two will fund travel 10 mectings)

Soffen Memonial Fund
(they fund tn\v:l 0 mccx.ngu
4! ] \ rr e N Gad i
CORINg ing Explorers
(things like travel to an otncn Mory are cl lblt)

all faculty websites are listed on the dept site

Recent Presentations

Many of these presentations imvolve stedent rescarch. You can :
Physics and Astronomy hese at Swarthmore College. You can also see »

Referced papers ae wchived

1 gave aa invied talk on X-ray spoctroscopy of sollar winds [pdf] at e Usiverse s High Resodwtion X ray Specivn & 1iarvand in

Augus 013
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Ignx'aukuaeHnudC(A & s Duvissoa's weekly seminar on e 2ow w
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Forde ¢ ft fud H +, In Amsseedam in Sepsember 2014, 1 gave an mvined talk oo sew X ray
Mmdﬁcmmwmqum thetal On C [pif).

In September, 2013 1 gave the Astrenemy Deparimerns colloguium at Pees Stae, entitied “X.my Spectroscopy of O Sspergiart
Winds: Shock Physics, Clusping, snd Mass-Loss Raes* [pd)




