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Practical Information

Coffee and Lunch will be served in
the Lovell Room.

The ALMA/eMERLIN visitor room is
located on the opposite side of the
atrium.

Toilets are located to the left, out
the double doors (near the lifts)
and to the right, across the bridge,
and then to the left.

Emergency exits are located across
the halls from the toilets
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Talk Preparation

Talks are 15 minutes long with 5 minutes for questions.
Please give your talks to the session chairs before each session.
After the meeting, please send them to George Bendo

(george.bendo@manchester.ac.uk) if you would like your talks posted on
the meeting website.



Jodcast Interviews

Students and staff at the University of Manchester produce an
astronomy-themed podcast called the Jodcast (www.jodcast.net).

People at this meeting are invited to sign up for interviews with Monique
Henson, Josh Hayes, and Tom Scragg.



The inspiration for this meeting
comes from both my long-term
interest in star formation and my
current research activity.

Earlier in my career, I worked on
Spitzer observations of nearby
galaxies that significantly improved
the calibration of infrared emission
as a star formation tracer.

At the same time, GALEX
observations led to improvements
in converting ultraviolet fluxes to
star formation rates.

It is now time for radio, millimetre,
and submillimetre astronomy to
take the next step forward.

Bendo et al., 2012, MNRAS, 423, 197
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Last September, I attended the Half
a Decade of ALMA conference,
where I presented my own work on

ALMA can directly measure both millmeter recombination fine emission and free-free continuum erfission from
star forming regions in nearby galaxies. As this emission directly traces the photoionizing light from young stellar
populations while not being affected by dust attenuation, it can be used o caiculate very accurate star formation
rates (SFRs).

Measuring star formation rates in nearby
dusty starburst galaxies using ALMA
observations of millimeter recombination
line and free-free emission

@
We present the first resuits from using ALMA 1o measure this line and continuum emission within the very dusty
starbursts at the centers of NGC 253, NGC 4945, and NGC 5253. A comparison of the SFRS from the ALMA data
1o SFRs from other wavebands ilustrate some of the problems with the other star formation tracers

The most surprising result that SFRs from mid-infrared flux densities may differ from the ALMA measurements by
10% because of dust extinction and exireme heating effects. However, SFRs from total infrared emission are
typically within ~30% of the ALMA measurements.

George J. Bendo

Addrtional comparisons show that near-infrared recombination line emission may be more heavily affected by dust
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fasing and gas opacity issues.

NGC 253

Bendo et al, 2015
MNRAS 450, L80

The SFRs from free-free continuum and H40a line (1.73 £ 0.12 M,

measurements based o radio data.
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measurements, possibly because of gas opacity issues.

SFR

The near-infrared dust extinction is ~1 5 magnitudes higher than previcusly thought
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The SFRs from free-free continuum and H42a line (4.35 + 0.25 Mlyr) are comparable to the SFRs from

total infrared and lower frequency radio data

The SFR from mid-infrared (22 and 24 pm) data is 10x lower than the ALMA measurements.
Extreme dust densities in the center of the galaxy may make it optically thick to mid-infrared emission,

‘which is why the SFR from the mid-infrared data is 50 low.
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Aside from ALMA, other
telescopes have been
making progress in
measuring star formation
at radio, millimetre,and
submillimtre wavelengths.

Locally, eMERLIN has
been at the cutting edge
of high-resolution
interferometry.

The newly-upgraded JVLA
as well as the SKA
pathfinder telescopes =
(ASKAP and MeerKAT) Credit: J.C oa/SO
are pushing to new

sensitivity levels in the

radio regime.
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LOFAR is opening up
science at low
frequencies.

Of course, multiple other | ——
telescopes continue to ‘ " a
contribute to this field of
research (e.g. APEX,
GBT, SMA) or will be in
the near future (SKA).

I am looking forward to
hearing about the
research being done
across this part of the
electromagnetic M. W
spectrum. Credit: LOFAR/ASTRON
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