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Front Cover Photo Caption 

The interaction of radial pulsation and convection has been a long standing problem in 
stellar astrophysics. This interaction becomes especially important as convection strengthens as 
the effective temperature of RR Lyrae stars approaches the effective temperature of the "red 
edge"
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computational researchers with support on issues related to using the ACEnet 

clusters. Dr. Khanôs background is in astrophysics, and he has helped a number of 

ICA postdoctoral fellows and graduate students with specific code issues. Mr. 

Condran arrived in early September and is the system manager for the Brasdor 

cluster. Ms. Woolaver supplies administrative support to local ACEnet personnel 

and acts as a key interface between SMU and the ACEnet administration in St. 

Johnôs and between SMU and the ACEnet Chief Technology Officer located at 

Saint Francis Xavier University. 

 

Events in the Past Year 
 

 The ICA has organized two meetings on the SMU campus this year.  In 

October 2011 the annual national meeting of the technical support personnel of all 

Compute Canada consortia was held at Saint Maryôs.  Dr. Deupree opened the 

meeting by welcoming the attendees and making some introductory remarks. In 

July Saint Maryôs hosted an ACEnet sponsored introductory course in high level 

computing (the ñSoftware Carpentry Workshopò) given by Greg Wilson. Ms. 

Woolaver provided the comparatively extensive administrative organizational 

support required for both meetings. In addition, many ICA faculty and students 

participated in the second ACEnet annual meeting (at Dalhousie; the first was at 

Saint Maryôs last year) outlining the current state of affairs in ACEnet and 

Compute Canada and the expectations for the next one or two years. 

 

 Dr. Thackerôs CRC Tier 2 position was renewed, and he received an 

associated CFI award of approximately $90k in computer hardware. In addition, 

Dr. Thacker is the Principal Investigator of a proposal to Compute Canada that was 

awarded 2.5 million CPU hours on the WestGrid clusters. 

 

 The ICA hosted seven visitors for periods ranging from a few days to about 

five weeks. Five of the visitors presented colloquia to the Department of 

Astronomy and Physics weekly colloquium series. 
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Science Ground Segment Phase 0 study for the Canadian Space Agency (CSA), 

and the Canadian collaboration contact for the JAXA sponsored WISH telescope 

project. He is member of the Extragalactic Science Team for the next generation 

CFHT project and of the Canadian Space telescope study team for the CSA. 

Finally, he continues to demonstrate his commitment to the popularization of 

astronomy through his participation of the Beyond IYA Committee. 

 

Dr. Short continues to serve on the CASCA Awards and Education and 

Public Outreach committees and has become the Saint Maryôs member of the 

ACEnet Research Directorate. He also served on the time allocation committee for 

the Canadian share of telescope time on the international offshore facilities of 

which Canada is a part. 

 

Dr. Thacker 
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spectral energy distribution. This suggested that the original models had too high 

effective temperatures. Further models were computed which did match the 

observed spectral energy distribution and most of the observed oscillation 

frequencies.  All of the models to date had assumed uniform rotation, unlikely 

given that the star is near the end of its core hydrogen burning phase. Dr. Deupree 

and Mr. Castañeda computed three models with differential rotation which bridged 

the region between uniform rotation and the rotation profile one would expect for a 

model which locally conserved angular momentum. Spectral energy distributions 

and line profiles were then computed from these models. These calculations show 

that the results are not much changed from those of the uniformly rotating model. 

This unfortunately implies that the observed information is probably not going to 

be very useful in constraining the rotation law of stars of this sort.  

 

 Dr. Deupree and Mr. Castañeda also computed spectral energy distributions 

for a large number of uniformly rotating Zero Age Main Sequence models 

published last year by Dr. Deupree. In that work it was found that the surface 

effective temperature, radius, and rotational velocity as functions of latitude were 

scalable between two models as long as the surface shape remained the same (it is 

implicit in this that the rotation law remains the same except for a scaling factor). 

A study has begun to discover whether this means that the observable properties 

one would deduce from the spectral energy distribution, such as the effective 

temperature and luminosity, are scalable as well. Because these depend on the 

inclination between the rotation axis and the observer, such scaling should aid in 

isolating what models are appropriate for a given observed star. 

 

 Mr. Chris Geroux, supervised by Dr. Deupree, has completed his Ph. D. 

research. He has performed a number of 1D, 2D, and 3D numerical simulations of 

pulsating RR Lyrae stars. The multidimensional models allow convective motions 

to be generated naturally in convectively unstable regions and enable the study of 

the interaction of convection and stellar pulsation without resort to a 

phenomenological approach to convection such as the local mixing length theory. 

While the 3D calculations are more realistic, of course, the relationship between 

convection and pulsation phase is nearly the same in both 2D and 3D calculations. 

Convection significantly reduced the pulsational growth rates from the 1D (no 

convection) calculations. The effect of convection on decreasing the pulsation 

growth rates is only very slightly larger with the 3D models than the 2D models.  

One of the main goals of the research was to be able to perform these multi-

dimensional calculations to full amplitude pulsation. This has been completed for 

the 2D models with the result that the agreement for relatively blue fundamental 

mode pulsator models, in which convection is relatively ineffective, is relatively 
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abundances lowers the inferred Teff by 25 to 50 K, in addition to the 50 ï 75 K 

reduction due to Non-LTE (NLTE) effects. 

 

Dr. Short also worked with a sizeable array of collaborators to perform a 

critical comparison of three of the world's leading stellar atmosphere and spectrum 

synthesis codes, PHOENIX, MARCS, and ATLAS9, by performing a blind 

experiment where groups using each of the three codes independently derived 

stellar parameters from observed spectra of known stars of concealed identity.  The 

results show that there are still significant differences among these codes. 

 

Dr. Short is working with MSc. student Mr. Mitch Young in combining 1D 

model atmospheres to simulate 3D atmospheres with horizontal inhomogeneity in 

the "1.5D" approximation to explore the biases introduced into stellar parameter 

(both spectroscopic and photometric) determination with 1D models.  This is 

guided by recent results from 3D hydrodynamic simulations for select stars, but 

can be applied to a much larger number of stars quickly.  The unique feature of this 

work will be an exploration of the degeneracy between 3D effects and NLTE 

effects on parameter determination from fitting spectral energy distributions 

(SEDs). 

 

Mr. Chris Cooke, jointly supervised by Drs. Short and Guenther, is 

investigating methods for interpolating the Rosseland-optical-depth versus 

temperature relation among atmospheric models at canonical grid points in stellar 

parameter space to determine how to best determine the upper boundary condition 

needed for the calculation of asteroseismological modes of stellar structure models.  

This will include an investigation of NLTE effects on the optical-depth versus 

temperature relation and its significance for the predicted frequencies of 

asteroseismological models.  

 

 Dr. Thacker is involved in a collaborative project lead by Dr. Diego Saez 

(Universidad de Valencia, Spain) on weak lensing of the Cosmic Microwave 

Background (CMB). Dr. Saez and collaborators developed a numerical analysis 

tool for predicting the impact of weak lensing by foreground galaxy clusters on 

measurements of the CMB. Dr. Thacker provided a parallel version of the 

simulation code they have been using and together they are now running a series of 

simulations to make predictions for the Planck satellite. The overall impact of 

weak lensing on the CMB is actually comparatively small and restricted to small 

scales (ñhigh ǎôsò); however, Planck will be the first space-borne experiment 

capable of measuring the impact of weak lensing. The primary motivation for 

making these measurements is that accurate estimation of cosmological parameters 
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depends on being able to disentangle the impact of weak lensing on the primary 

CMB signal. 

 

 Following publication of their first work in this field they are now 

investigating the possibility of extending their work to investigate the impact of 

physics on the CMB. In particular they are interested in further detailing the impact 

of AGN on both lensing and the Sunyaev-Zelôdovich effect. This would be an 

extension of previous work conducted in 2006, and would also be the most 

advanced simulation of these effects to date.   

 

Mr. James Wurster is just about finished with a paper on AGN feedback 

algorithms. Both he and supervisor Dr. Thacker have presented this research at a 

number of different conferences (Numerical Cosmology 2012, CASCA 2012 

(Thacker), and Turbulence in Cosmic Structure (Arizona State University, March 

2012, Wurster). In addition to this work he has also implemented a new feedback 

algorithm which introduces a number of new features and we have begun an 

informal collaboration with Dr. Frazer Pearce (U. Nottingham) on the details of 

this.  

 

Mr. 



http://adsabs.harvard.edu/abs/2012A&A...537A.134A
http://adsabs.harvard.edu/abs/2012A&A...537A.134A
http://adsabs.harvard.edu/abs/2012A%26A...543A..54A
http://adsabs.harvard.edu/abs/2012Natur.481...55B
http://adsabs.harvard.edu/abs/2012arXiv1206.0740B
http://adsabs.harvard.edu/abs/2012MNRAS.419..771B
http://adsabs.harvard.edu/abs/2012arXiv1204.1051C
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