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Walter Orr Roberts

“I have a very strong feeling that science exists to 
serve human betterment and improve human welfare.”

historical expansion and reductions in research scope

HAO (1940)

NCAR (1960)

Geospace (1984)

Astrophysics (2011-12)

Solar dynamo (2017-18)



  

Age-rotation-activity relations (1972)

Skumanich (1972)



  

Age-rotation-activity relations (1972)

Skumanich (1972)

1335 citations through 2019
Average of ~30 citations/year
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onto MS

disk-locking

magnetic
braking

Standard model of rotational evolution

Bouvier (2008)



  

standard 
spin-down

stalled
braking

Anomalous rotation in older stars

van Saders+ (2016)



  

Shutdown of stellar dynamos

Metcalfe & van Saders (2017)



  

Evolution of magnetic complexity

Garraffo+ (2018)

Skumanich
regime



  

MHD equation of state (1988)

Mihalas+ Hummer+ Däppen+ (1988)



  

MHD equation of state (1988)

Mihalas+ Hummer+ Däppen+ (1988)

600 citations 

439 citations 

241 citations 

1280 citations through 2019
Average of ~40 citations/year 



  

Seeing more clearly: MHD 2020

Trampedach & Däppen (2020)

● 6 → 27 elements
● 0 → 187 molecules

w/pressure dissociation!
● Relativistic electrons
● Coulomb effects up to

crystallization
● Quantum effects: e- 

exchange, diffraction
● Much improved pressure

ionization
● Extended coverage of

tables + hi-res in T, ρ

Pressure dissociation

No artificial T-limit

H He Li Be B C N O Ne Na Mg Al Si P S Cl Ar K Ca Ti V Cr Mn Fe Co Ni Zr



  

Effects on ionization and opacity

Trampedach & Däppen (2020)

ionization moved deeper into Sun  ⇒   more bound e- to absorb γ  



  

Solar abundance crisis

Delahaye+ (2010)
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First transiting exoplanet (2000)

Charbonneau, Brown+ (2000)



  

First transiting exoplanet (2000)

Charbonneau, Brown+ (2000)

1027 citations through 2019
Average of ~50 citations/year



  

First exoplanet atmosphere (2002)

Charbonneau, Brown+ (2002)

803 citations through 2019 



  

Kepler: small planets are common

Petigura+ (2013)



  

TESS: habitable planets nearby

Ricker+ (2014)



  

The End of an Era

Focus on what you do best, and shed the rest.
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HAO (actually happened)

Focus on what you do best

Space Weather
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Astrophysics, Solar Dynamo



  

The End of an Era

Focus on what you do best, and shed the rest.

HAO (actually happened)

Focus on what you do best

Space Weather

Shed the rest

Astrophysics, Solar Dynamo

NCAR (might have been)

Focus on what you do best

Science

Shed the rest

Admin., Office of Programs



  

The Legacy of Astrophysics at HAO

● Skumanich (1972): rotation rate and magnetic activity
level both decline roughly with the square-root of age
(at least until the middle of main-sequence lifetimes).

● Mihalas, Hummer & Däppen (1988): equation of state
for stellar envelopes. Updated formulation may
ultimately help resolve the solar abundance crisis.

● Charbonneau, Brown et al. (2000, 2002): discovery of
the first transiting exoplanet, and subsequent detection
of sodium in the first exoplanetary atmosphere.


