
understanding 
the Sun in time  

N>1 sample sizes 

Solar data as basis for stellar 
interpretation 

Explore broad  parameter space 

•  Hardorp (1978): HD 44594 “indistinguishable from 
solar” 

•  Dorren & Guinan (1994): β Hyi= “solar proxy” 
•  Gray (1995): using line ratios+large sample, only 

found 6 with Teff +/-20K solar Teff 
•  De Strobel (1996): of 105 stars owith solar-like 

colors, only 5 agree in Teff, Mbol, [Fe/H]. Best? 51 
Peg, HD 76151 

•  Henry et. Al (1997): Nstars project- where are the 
Suns? 

•  Hall (1997): solar analogs meeting, 18 Sco may be 
nearest solar twin 

•  Difficulty finding solar twins, K. G. Strassmier (2004) 
argues, could mean stars with solar parameters are 
rare. Or, maybe we haven’t looked deep enough yet! 

•  Bazot et al. (2012): Interferometry and 
asteroseismology for solar twin 18 Sco:  

1.010±0.009 R¤, 1.01±0.03M¤ 

Jeffries et al. (2006) Rotation-activity 
studies indicate ‘saturation’ 

phenomenon. Why? Coronal 
stripping (James et al. 2000)? 

Poleward migration of active regions 
reducing coronal filling factor (Stepien 

et al. 2003)?  

Jardine 2002, 2006: Zeeman-Doppler 
imaging+PFSS extrapolation. X-ray 

measurements reproduced by models. 

“With the results of solar 
physics in hand, we can 

cautiously begin to study the 
analogous stellar physics.” 

Baliunas 1983 

Joy (1945): T Tauri Stars 
recognized as distinctly solar-like. 

Late 60’s-early 70’s: Orbiting 
Astronomical Observatories 
launched, including OAO-3: 
Copernicus, UV telescope 

Strassmeier, 2004: Connection, and 
disconnection? Disconnects: 
•  Where are the solar twins? 
•  Dynamo-activity relationships may 

suggest multiple dynamo possibilities 

Nandy & Martens (2007) make 
important distinction: solar and stellar 
flare studiesàspace weather; long-

term, N>>1 stellar variability 
studiesàspace climate  

Edlén (1945) observed forbidden 
coronal lines, questioned source 

of heating 

Ayres et al. (2003) STIS 
observations of forbidden lines. 
Solar Maximum Mission, Apollo 

Telescope Mount on Skylab, and 
SUMER on SOHO also found more 
forbidden lines than Edlén’s original 

Fe X and XIV.  

Hardorp, 1978: The Sun Among the Stars. 
1. A Search for Solar Spectral Analogs Olin Wilson, 1978: Chromospheric Variations in 

Main-Sequence Stars 
Results of first 12 years of Mt Wilson HK Project 

Noyes et al. 1984 
R’ activity parameter defined 

Abbot, 1929 

Zwaan, 1977 
Thinking about how fields & spots may be 
detected on stars, commenting on necessity of 
looking for them for a robust dynamo theory 

Zwaan (1983): Solar Ca H 
and K observations, full disk 
and with plage excluded. 

Strassmeier & Rice, 1998 
High latitude and polar stellar 

spots, who ordered that? 

Future: solar-stellar connection à 
solar system-stellar connection 

Skumanich, 1972 

Rosner, Tucker & Vaiana (1978) 
RTV coronal loop models related 

pressure, heating, loop properties, were 
adopted by stellar community 

Holt, 1979: stellar coronae 
as 2-temperature plasmas 

Aschwanden, 2001: RTV 
models insufficient to 
describe coronal loops 

Phillips et al. 1995: ULYSSES 
data show fast solar wind 
originates low in corona 

Dupree et al. (1993): stellar 
atmospheres show smooth 
temperature gradients, peaking 
~10x hotter than Solar 

By 1998, two-temperature coronal 
model disfavored. Objects found with 
atmospheres intermediate to solar-

type and alpha-Ori type (Schröder et 
al. 1998). 

Cohen et al. (2015) 
model stellar wind-
planetary 
magnetosphere 
interaction for 
Mercury and Venus 
analogs orbiting an 
M dwarf. 

Getman et al. (2005): Chandra 
Orion Ultradeep Project reveals 
energetic flares, Favata et al. 
(2005) model loop sizes based 
on formulation of Reale et al. 
(1998): ~10’s of stellar radii!! 

Solar and stellar flares follow 
cumulative frequency distribution 
N(E) dE = E-α dE with α ~1.7 to 
2. Kepler finds “superflaring” G 
stars (Maehara et al. 2013); dMe 
flaring rates quantified (Hilton, 
2011). 

Aarnio et al. 2010, 2011, 
2013 make first stellar CME 
mass loss estimates for T 

Tauri stars  

“The present paper is the final report 
on the search for the solar variability 
conducted at the Lowell Observatory. 
No more observations of this kind are 
planned at this Observatory.” 
̶Jerzykiewicz & Serkowski 1966 Low. 
Ob. Bull 6 295 

IUE satellite launched: studies of 
stellar chromospheres+transition 
regions take off (Boggess et al. 
1978a,b) 
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