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Galaxies and Memory

• Schwarzschild’s Halley lecture at the 
University Museum at Oxford in 1983

• Do the properties of galaxies reflect initial 
conditions or dynamics?

or



External Galaxies seem 
to be simple systems

Tully et al. 
1998

M,J determine their basic properties

McConnell et al. 2011 



What determines the properties 
of M31?



M31 as a Laboratory for 
Understanding the Microphysics of 

Galaxy Evolution

• Stars (particularly, later stages of stellar evolution)
• Galaxy mergers and interactions
• tidal stellar streams, extended HI structures,LG
• M31 as a non-equilibrium system?
• Interactions between stars and the IGM
• Wealth of multi-wavelength data: radio to X-ray tracing 

the multi-phase nature of the IGM
• Why is the X-ray gas so cold?
• Role of old stars in heating grains, energy injection
• Can we do a proper accounting of the energy and mass 

flows in M31?
• Globular clusters



NEW Telescopes: 
 What are they? 

What would Martin tell us to do?



History

• 2 2.4 meter telescopes + 1 2.4 meter mirror

• “Residual space hardware” from Future Imagery 
Architecture, failed program cancelled in 2005

• Been in storage ~10 years

• NASA HQ learned of their availability about 18 
months ago.
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One WFIRST/NEW pointing



COULD DOUBLE THIS!





How do we use them?

• Telescope 1: WFIRST

• Faster, better, and possibly, cheaper

• Keep it simple!  IR camera, no bells and whistles

• Don’t modify the telescope! (Operate at 250 K)

• WFIRST = dark energy science + infrared sky survey 
+ microlensing



Decade of the “Great 
Surveys”

• Building on SDSS, (and now DES, KIDS, 
HSC, etc), we are about to enter the epoch 
of the “Great Surveys”

• Euclid + WFIRST/NEW surveys at space 
resolutions

• LSST 

• Prime Focus Spectrograph



Prime Focus 
Spectrograph

• http://sumire.ipmu.jp/pfs/index.html

• 2400 fibers
• 0.38 - 1.3 microns
• R/3000



Telescope 2

• Opportunity to be clever (develop compelling 
ideas and technologies for the next decadal 
survey)

• UV? Exoplanet imager?

• Precursor to 8 meter class telescopes





Thanks to Tod Lauer, 
Keren Fedida and all of 

the participants!



Thanks to Martin!


