
ALMA COMMUNITY DAY AT UPENN

With the ability to serve several universities and colleges in the Philadelphia area, including
Drexel, Temple, the Franklin Institute, Swarthmore, WestChester, Princeton, and of course the
University of Pennsylvania (U Penn) itself, we are very well situated to host an ALMA Community
Day. Reaching out a bit farther, institutions such as Penn State, Rutgers, Johns Hopkins, and
Carnegie Mellon are accessible for those willing to drive or take the train for a couple or more hours.
Penn and the surrounding communities are actively involved in science highly complementary
to ALMA. Members of the U Penn community have built or helped build several radio, mm,
and submm wavelength instruments, including BLAST (a submm balloon-borne experiment that
served as a precursor to Herschel), BLAST-Pol (the polarization upgrade to BLAST), the Atacama
Cosmology Telescope (ACT), MUSTANG (the 90 GHz continuum imaging receiver on the NRAO
Green Bank Telescope), AzTEC, Bolocam, the Sunyaev-Zel’dovich Array (now part of CARMA),
and Z-Spec, to name a few. In addition to working with data products from the afforementioned
instruments, Penn has been involved in the analysis of data from all current NRAO facilities.

Those involved in this proposal are primarily interested in two topics for ALMA early science
(ES): resolved measurements of the Sunyaev-Zel’dovich effect (SZE) from clusters of galaxies, and
high spatial and spectral resolution of high-redshift submillimeter galaxies (SMGs) strongly lensed
by foreground galaxies or clusters. In interests of the first goal, Tony Mroczkowski performed
simulations of the full ALMA instrument in order to assess its ability to determine the pressure
profiles of galaxy clusters. Due to the differing physical mechanisms of X-ray emission and Compton
scattering, the high-resolution and sensitivity afforded by ALMA, when jointly modelled with X-ray
data and SZE instruments that can recover the large (several arcminute) scale SZE flux, will shed
new light on cluster astrophysics. The results of this study were presented last July in Garching,
Germany. Additionally, ALMA continuum imaging will be highly complementary to the SZE
capabilities of MUSTANG – an instrument built here at Penn that has been pioneering in using
the SZE to find shock-heated gas in galaxy clusters.

For the second goal, James Aguirre, Mark Devlin, and their postdocs have led many projects
involving the discovery and follow-up of high-z galaxies in the early universe. Our group has
measured redshifts for a significant number of strongly lensed SMGs using Z-Spec observations of
CO lines. ALMA’s ES spectral capabilities and sensitivity are also well-suited to quickly determine
the redshifts of SMGs. With predetermined redshifts, and typical magnifications of µ ∼ 10, we can
image multiple CO transitions in ALMA ES with sufficient spatial and spectral resolution to probe
the dynamics in mergers, rotating disks, and AGN outflows in these galaxies. ALMA ES will also
be powerful enough confirm or reject the hypothesis that apparently clustered SMGs associated
with AGN are part of a forming, proto-cluster environment.

We propose to host the ALMA Community Day on March 7th–8th, 8th–9th, or 9th–10th, 2011.
These dates are all during U Penn’s spring break, when ample lecture hall space is available.
Alternatively, while we would prefer to have this event before the March 31st call for proposals, May
11th–12th would be a suitable alternative. We expect about 40 participants, we could accomodate
as many as 200 if necessary. We request that the event be 2 days long. The first day will start with
an introduction to interferometry in general, with specific focus on ALMA ES and full capabilities.
We will quickly move to discuss the ALMA Observing Tools, with 2–3 hrs set aside for hands-on
time. Day 2 will provide an in-depth introduction to simdata, and much more hands-on time in
breakaway sessions. We will advertise this workshop on the U Penn Physics and Astronomy website,
local area mailing lists serving the Penn, Drexel, and local Philadelphia astronomical community,
and encourage NRAO to solicit applications as well.


