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•  Where are scientific paradigm shifts possible  
(even likely) before 2025? 

•  How about that infrastructure? 

•  Towards Federal-TMT collaboration 
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Possible (likely) paradigm shifts 
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•  Is there life on other worlds? 
•  How do planetary systems form and evolve? 
•  What is dark matter? 
•  What is dark energy? 
•  What lies beyond the Standard Model? 
•  What will opening the gravitational wave window reveal? 

•  Why should you care? 
–  These are deep, exciting intellectual issues 
–  Fundamental = excitement = $$$ 
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•  Mars in situ  maybe 
(cf. various missions) 

•  Europa in situ  maybe 
(cf. NASA Europa Clipper) 

•  Exoplanet atmospheres  
 unlikely (cf. the 
discouraging history of 
remote spectroscopic 
analysis of Martian 
atmosphere) 
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Plato	
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[The] discovery of the 125 GeV Higgs boson, and nothing else at LHC, caught 
[SUSY theorists] by surprise dramatically changing the overall picture and the 
state of minds in the community…one could feel the mood of perplexity in 
the audience. – Shifman, Oct 2012 

LHC Run-2 could kill SUSY! 

Also: No validated evidence for 
WIMPS in current generation direct 
detection experiments. 

Leaving us with axions (cf. ADMX, 
matter/antimatter ratio, etc.) ? 
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BOSS QSO LOS results 

Euclid 
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OK, let’s talk about infrastructure… 
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The ensemble of all Federal and non-Federal observatories  
World leader in research, education and public outreach 

TMT Science Forum, Tucson, 2014 (D1) 11 

Facilities in the OIR System 
GTC (via Florida) 

Keck (1, 2) 
Large Binocular Telescope 

SALT (through US partners) 
Hobby-Eberly 

Gemini (North, South) 
Magellan (Baade, Clay) 

MMT 

Palomar (Hale)  
SOAR 

NOAO (Mayall, Blanco) 
Discovery Channel (2012) 

AEOS 
WIYN 
ARC 

Shane 
IRTF 
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Nicolas Poussin (1594 – 1664) The Battle 
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VLT (25 years old) 

ALMA (10 years old) 

LSST (2 years old) 

Euclid (5 years old) 

JWST (Over?) 

VLT (25 years old) 
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•  “Static” universe 
–  Billions of objects in range r = 18 – 28 
–  Cannot observe everything 
–  How are samples selected? 

•  “Variable” universe 
–  Background vs. rare 
–  How are samples selected? 
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•  Lots of survey “providers” 
•  Too few “data discovery” tools 
•  Few (no?) survey “amalgamation” 

tools, systems, providers  
•  VAO is dying, the right vision too soon? 

•  What tools do we really want before 2025? 
•  What tools do we really need before 2025? 
•  How do science cases drive the design? 
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Toward a Federal investment in TMT 
Let’s tie this all together… 

TMT Science Forum, Tucson, 2014 (D1) 17 



TMT Science Forum, Tucson, 2014 (D1) 18 

Meanwhile, back in the Beltway… 

DOE, NASA, and NSF all invest  
in astronomy & astrophysics 
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AST$Por[olio$Scenarios$

06/10/2014 11 

AST budget assumption: FY15=Request, 1%/yr growth thereafter 
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New BPA project, just starting 
Chair: Debbie Elmegreen 

Astro 2010 
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•  10% share of TMT (cartoon) 
–  $150M up front +  $5M per year for 20 years 
–  600 nights over 20 years @ 400K per night (more or less) 

•  If we cannot change “agency culture”, we must adapt 
–  NSF = PI-based research (“small is beautiful”) 
–  DOE and NASA = team-based research with specific missions 

•  In the ensemble, TMT is an “easy sell” 
–  At the 10% level? Not so much. 
–  Need to think differently… 
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•  Community science case must be compelling 
–  Cannot be merely derivative of existing ELT science cases 
–  Must be clear about what will (or might) be known in 2025 
–  Must be comprehensive about other funded facilities 
–  Leadership must be achievable within 5 – 10% of time 
–  Including specific international collaboration with pooled 

resources and expertise would be A Very Good Thing 
–  Time allocation model must included and.. 

•  Be motivated by maximizing scientific impact (leadership) 
•  Not be motivated by maximizing access 
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•  Not science case but science reference mission? 
–  Define specific, achievable, team-based “missions” 
–  Include all desired resources (not just TMT nights) 
–  Define coherent, reusable datasets 
–  Combine with data from other facilities (ground and space) 
–  Look to frontier (TMT is not just a big 8-m) 
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End of presentation 
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