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AAS Winter Meeting Abstracts

90 — HAD I: Transits of Venus: Looking Forward, Looking Back

91 — HAD II: Funding Astronomy in the Post-World War II Era

100 — Welcoming Address

101 — Kavli Lecture: The CMB and Neutrinos

140 — HEAD: New Results in High Energy Astrophysics

141 — Dark Skies, Technology and Archaeoastronomy

142 — Gamma Ray Bursts

143 — Cosmology & the CMB

144 — The Sun

145 — Computation, Data Handling, Image Analysis

146 — Relativistic Astrophysics, Gravitational Lenses & Waves

147 — Undergraduate Research & Education

148 — The LITTLE THINGS Survey

149 — HEAD The Variable and Surprising Gamma-ray Sky

150 — HAD III Poster Session

151 — Star Associations, Star Clusters - Galactic & Extra-galactic

152 — Stellar Evolution, Stellar Populations, Abundances

153 — Binary Stellar Systems: X-ray Binaries

154 — AGN, QSO, Blazars 1

155 — Exoplanet Mission Technologies

156 — LSST

102 — Early-type Galaxies

103 — HEAD: Explosive Autopsy: What Do Remnants Tell Us About
Core-Collapse Supernovae?

104 — Variable Stars

105 — Enhancing Astronomy Research in Hawai’i: Balancing Science and Culture
106 — The LITTLE THINGS Survey

107 — Evolution of Galaxies IX

108 — Exciting Astrophysics: Supernovae, Relativistic Astrophysics and Other
Results I

109 — AGN, QSO, Blazars 1

110 — Extrasolar Planets: Habitable Zones

111 — Evolution of Galaxies I

112 — Dark Matter & Dark Energy

113 — Cyber-Discovery and Science for the Decade

114 — The Milky Way: Structure and Assembly

115 — HAD IV History of Astronomy

116 — Early Science Results from the SOFIA Observatory

117 — Making the Most of Your Oral Presentations

118 — A (Re)introduction to the Milky Way

119 — JWST Town Hall

120 — HAD Business Meeting

121 — NSF Town Hall

122 — Cutting-Edge Dynamics: From Planetary Rings to Galaxies

123 — Extra-Galactic Star Clusters

124 — Increasing Diversity in Your Department

125 — Exoplanets: New Surveys

126 — Supernovae I

127 — HEAD: The Variable and Surprising Gamma-ray Sky

128 — Career Panel: Career Paths

129 — Evolution of Galaxies II

130 — The Dark Universe Viewed by CFHTLenS

131 — AGN, QSO, Blazars II

132 — Binary Stellar Systems

133 - HAD V History of Astronomy

134 — Education Research: Methodologies & Results

135 — Exciting Astrophysics: Supernovae, Relativistic Astrophysics and Other
Results 1T

136 — Affordable Large Space Telescopes for UV, Optical, and Exoplanet
Astronomy Beyond 2020

137 — The Milky Way: Structure of the ISM

138 — The Challenges and Achievements in 50 Years of Human Spaceflight
139 — HAD Doggett Prize: Cosmic Noise: The Pioneers of Early Radio Astronomye
and Their Discoveries .

200 — HEAD Rossi Prize: Science with the Fermi LAT .
235 — Education Research: Methodologies & Results .
236 — Professional Development for Students & Teachers .
237 — Pulsars, Neutron Stars .
238 — Laboratory Astrophysics

239 — Planetary Nebulae, Supernova Remnants .
240 — Stellar Atmospheres, Winds, and Outflows .
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241 — Instrumentation: Space Missions

242 — Supernovae

243 — AGN, QSO, Blazars 11

244 — Dwarf and Irregular Galaxies

245 — Extrasolar Planets: Detection

246 — Evolution of Galaxies I

247 — Black Holes

248 — Dark Matter & Dark Energy

249 — The Rossi X-ray Timing Explorer: Taking the Pulse of the Universe
250 — White Dwarfs

251 — CAE/CATS Astronomy Education Research

252 — The Milky Way, The Galactic Center

201 — Dwarf Galaxies

202 — Evolution of Galaxies ITT

203 — Supernovae I1

204 — Professional Ethics in Astronomy: An Ongoing Dialogue

205 — How to Build a Milky Way: A Blueprint From the SDSS-III SEGUE Survey I
206 — Reports from NASA's Program Analysis Groups

207 — Galaxy Clusters

208 — Star Formation I

209 — AGN, QSO, Blazars III

210 — Education, Outreach, and Citizen Science

211 — White Dwarfs, Novae, and Cataclysmic Variables

212 — Cosmic Microwave Background

213 — HEAD III: New Results from the Fermi Observatory

214 — First Science with LOFAR

215 — Cannon Prize: Weak Lensing - Revealing the Dark Side of the Universe
216 — Gemini Town Hall

217 — Pulsars, Neutron Stars

218 — The Rossi X-ray Timing Explorer: Taking the Pulse of the Universe
219 — The BigBOSS Multi-Object Spectrograph on the Mayall Telescope
220 — Star Formation IT

221 — Working in Science Policy

222 — How to Build a Milky Way: A Blueprint From the SDSS-III SEGUE Survey
11

223 — Galaxy Cluster Masses and Dynamics

224 — The Sun, Stellar Atmospheres, and Winds

225 - AGN, QSO, Blazars IV

226 — HEAD IV: New Results in High Energy Astrophysics

227 — Astronomy 101 Teaching & Learning

228 — Extrasolar Planets and Brown Dwarfs: Formation, Evolution

229 — Evolution of Galaxies IV

230 — Stellar Evolution, Stellar Populations

231 — Pierce Prize: Who is Under the HAT? Small Telescopes Yield Big Science
232 — Catching Up: Theory in a Decade of Transiting Exoplanets

233 — HEAD Business Meeting

234 — NRAO Town Hall

300 — Heineman Prize: Exploding Stars and the Accelerating Universe
334 — The Solar System

335 — The BigBOSS Multi-Object Spectrograph on the Mayall Telescope
336 — Large Scale Structure, Cosmic Distance Scale

337 — Young Stellar Objects, Very Young Stars, T-Tauri Stars, H-H Objects
338 — Galaxy Clusters

339 — Extrasolar Planetary Systems

340 — Evolution of Galaxies 11

341 — Star Formation

342 — Cosmology and Galaxy Formation From SDSS-III/BOSS

343 — Dust

344 — Circumstellar Disks

345 — Stars, Cool Dwarfs, Brown Dwarfs

346 — Spiral Galaxies

347 — Education & Public Outreach

348 — Variable Stars Cataclysmic Variables and Friends

349 — Molecular Clouds, HIT Regions, Interstellar Medium

350 — Astronomy in Middle & High Schools

301 — The Solar System & Extrasolar Habitable Zones

302 — Molecular Clouds, HIT Regions, Interstellar Medium

303 — A Sampling of Herschel's Key Programs: Views of the Milky Way and its
Nearby Environs

304 — Intergalactic Medium, QSO Absorption Line Systems

305 — AGN, QSO, Blazars V
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Gravitational microlensing provides a unique probe to study the innermost part of quasar
accretion disks close to the event horizon of supermassive black holes. We report our
long-term monitoring data using Chandra for five gravitationally lensed quasars:
Q2237+0305, QJ0158-4325, SDSS0924+0219, SDSS1004+4112 and HE0435-1223. We
discover for the first time chromatic microlensing differences between the soft and hard
X-ray bands in the X-ray continuum emission. Our results indicate that the coronae
above the accretion disk thought to generate X-rays have a non-uniform electron
distribution, and the hard X-ray emission may track the event horizon of black holes. We
detect metal emission lines for all X-ray images in all lenses. This enables us to compare
the microlensing variability between the X-ray continuum and metal emission lines and
constrain the metal line emission regions relative to the X-ray continuum. Our results
also confirm earlier microlensing results that quasar X-ray emission regions are
significantly smaller than the optical emission regions.

226.05 — Optical Discovery of Stellar Tidal Disruption Flares
Glennys R. Farrar! , S. van Velzen?

]New York University, 2Radboual Univ., Netherlands.
2:50 PM - 3:00 PM

We model the SED and light-curves of two probable tidal disruption flares (TDFs) found
by van Velzen et al (2011) in a search for the tidal disruption of stars by super-massive
black holes in non- active galaxies, using archival multi-epoch SDSS imaging data (Stripe
82). These flares were shown to be very difficult to reconcile with a SN or AGN-flare
explanation, based on the SDSS observations, UV emission measured by GALEX and
spectra of the hosts and of one of the flares. The flares have optical black-body

temperatures 2 x 10* K and observed peak luminosities Mg = —18.3 and —20.4 (vLy =5

X 1042, 4x10M erg/s, in the rest-frame); their cooling rates are very low, qualitatively
consistent with expectations for tidal disruption flares. Best-fitting models for the
observed SED and light curves are reported, and the rate of tidal disruption events is
given. The possibility that tidal disruption flares produce Ultrahigh Energy Cosmic Rays
is discussed. Fundamental questions in astrophysics and cosmology that can be
addressed with a large sample of TDFs are enumerated.

226.06 — Swift J164449.3+573451: Jet Emission from a Tidal Disruption Event -
the 9 Month Update

David N. Burrowsl, J.A. Kenneal, P. Romanoz, V. Manganoz, N. Gehre]s3
penn State Univ., 2INAF — Istituto di Astrofisica Spaziale e Fisica Cosmica, Italy,

3NASA/Goddard Space Flight Center.
3:00 PM - 3:10 PM

On March 28, 2011, the Swift Burst Alert Telescope triggered on an object that has no
analog in over six years of Swift operations. Followup observations by the Swift X-ray
Telescope have shown a new, bright X-ray source with highly variable flux (covering 3
orders of magnitude in flux over the first few days) that has been much more persistent
than gamma-ray burst afterglows. Optical photometry shows a decaying NIR source
coincident with the X-ray object. Ground-based spectroscopy found a redshift of 0.35,
implying extremely high luminosity, with integrated isotropic X-ray energy output

exceeding 10°3 ergs in the first two weeks after discovery. Deep serendipitous archival
X-ray observations show no counterpart over the past 20 years to fluxes orders of
magnitude below the light curve peak values. There is strong evidence for a collimated
(or beamed) jet. The observational properties of this object are unlike anything ever
before observed. We interpret these unique properties as the result of emission from a

relativistic jet produced in the aftermath of the tidal disruption of a star by a massive
black hole in the center of the host galaxy. If so, we expect the source to decay slowly
as the stellar remnants are accreted onto the central black hole. We will discuss the
results of daily monitoring of this object by the Swift X-Ray Telescope for over 9
months.

226.07 — Testing The Cas A Neutron Star Temperature Decline With Other
Chandra Instrume nts

Khaled Elshamouty', C. O. Heinke!, W. C. G. Ho?, D. J. Patnaude>, P. S. Shternin®,
D. G. Yakovlev*
]University of Alberta, Canada, 2University of Southampton, United Kingdom,

3 Smithsonian Astrophysical Observatory, 410]‘]'8 Physical Technical Institute,
Russian Federation.
3:10 PM - 320 PM

The neutron star in the Cassiopeia A supernova remnant is ~330 years old, making it the
youngest neutron star in the Milky Way. Heinke & Ho (2010) reported a rapid cooling
drop of 4% in its surface temperature (21% drop in observed flux) from Chandra
ACIS-S archival data between 2000 and 2009. This opened the suggestion of enhanced
neutrino emission due to a superfluid transition in the core to account for the observed
rapid cooling (Page et al. 2011, Shternin et al. 2011). Here we present analysis of
archival Chandra ACIS-I, HRC-I and HRC-S data over the same time period to test the
rate. We used the best ACIS-S carbon atmosphere spectral fits to infer the countrates
corresponding to various temperatures, along with current (CALDB 4.4.6) estimates of
the effective area and its changes over time for these cameras, to calculate the
temperature drops in each instrument. We find that the HRC-I data are consistent with
the ACIS-S result, though tending to smaller declines. The ACIS-I data suggest a
slightly larger drop. The HRC-S data (with the longest exposures) indicate a marginal
temperature decline of 0.9+0.7-0.7 % (90% conf.) over 9 years.

226.08 — Hard X-ray Emission by Resonant Compton Upscattering in
Magnetars

Zorawar Wadiasinghl, M. G. Baringl, P. L. Gonthierz, A. K. Harding3

TRice Unversity, ZHope College, 3NAS4 Goddard Space Flight Center.
320 PM - 330 PM

For inner magnetospheric models of hard X-ray and gamma-ray emission in high-field
pulsars and magnetars, resonant Compton upscattering is anticipated to be the most
efficient process for generating continuum radiation. For magnetars, this is due in part
to the proximity of a hot soft photon bath from the stellar surface. Moreover, the
scattering cross section becomes resonant at the cyclotron frequency, exceeding the
classical Thomson value by over two orders of magnitude and thereby enhancing the
efficiency of continuum production and the cooling of relativistic electrons. We present
angle-dependent hard X-ray upscattering model spectra for uncooled monoenergetic
relativistic electrons injected in inner regions of pulsar magnetospheres. These spectra
are integrated over closed field lines and obtained for different observing perspectives.
Electron cooling rates for resonant Compton interactions are also presented, in
preparation for future radiation-reaction limited acceleration and emission models of
non-thermal magnetar X-rays. Our research employs a new Sokolov and Ternov (ST)
formulation of the QED Compton scattering cross section in strong magnetic fields.
Such an ST formalism is formally correct for treating spin-dependent effects that are
important in the cyclotron resonance, and has not been addressed before in the context
of Compton upscattering models of magnetar hard X-ray tail emission.

227 — Astronomy 101 Teaching & Learning

Oral Session — Room 16A — Tuesday, January 10, 2012, 2:00 PM - 3:30 PM

227.01 — Fostering the Development of Quantitative Life Skills through
Introductory Astronomy: Can it be Done?

Katherine B. Follette !, D. W. McCarthy'

]University of Arizona.
2:00 PM - 2:10 PM

We present preliminary results from a student survey designed to test whether the
all-important life skill of numeracy/quantitative literacy can be fostered and improved
upon in college students through the vehicle of non-major introductory courses in
Astronomy. Many instructors of introductory science courses for non-majors would
state that a major goal of our classes is to teach our students to distinguish between
science and pseudoscience, truth and fiction, in their everyday lives. It is difficult to
believe that such a skill can truly be mastered without a fair amount of mathematical
sophistication in the form of arithmetic, statistical and graph reading skills that many
American college students unfortunately lack when they enter our classrooms. In
teaching what is frequently their “terminal science course in life” can we instill in our
students the numerical skills that they need to be savvy consumers, educated citizens
and discerning interpreters of the ever-present polls, studies and surveys in which our
society is awash? In what may well be their final opportunity to see applied mathematics
in the classroom, can we impress upon them the importance of mathematical

sophistication in interpreting the statistics that they are bombarded with by the media?
Our study is in its second semester, and is designed to investigate to what extent it is
possible to improve important quantitative skills in college students through a single
semester introductory Astronomy course.

227.02D — Understanding the Correlations Among Undergraduates’ Spatial
Reasoning Skills and Their Ability to Learn Astronomy Conce pts

Inge Heyerl

IUniversity of Wyoming.

2:10 PM - 2:30 PM

We tacitly assume that astronomy is a conceptual domain deeply entrenched in three
dimensions and that learners need to utilize spatial thinking to develop understanding of
the field. In particular, cognitive science generally views students’ spatial thinking
abilities as something that can be enhanced through purposeful instruction, whereas
aptitude and ability to learn complex ideas might be immutable. Yet, precise
investigations into the underlying relationship between students’ spatial reasoning ability
and their ability to learn astronomy content in college science classes are beginning to
reveal insight into how students cognitively engage in learning astronomy. In support,
researchers at the CAPER Center for Astronomy and Physics Education Research
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