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1979-03-02      Einstein/HRI
1979-03-14      Einstein/HRI
1979-03-18      Einstein/FPCS
1979-03-19      Einstein/FPCS
1979-03-21      Einstein/FPCS
1979-03-22      Einstein/FPCS
1979-03-22      Einstein/FPCS
1979-09-12      Einstein/FPCS
1979-09-13      Einstein/FPCS
1979-09-20      Einstein/IPC
1980-03-15      Einstein/HRI
1980-03-17      Einstein/HRI
1990-08-23      RASS/PSPC-C
1991-03-24      ROSAT/HRI
1991-03-25      ROSAT/HRI
1992-03-11      ROSAT/PSPC-B
1992-03-27      ROSAT/PSPC-B
1992-12-10      EUVE
1993-09-02      ASCA
1993-12-22      EUVE
1994-02-15      EUVE
1994-02-25      EUVE
1995-11-30      EUVE
1996-03-02      ASCA
1996-03-03      EUVE
1996-10-04      BeppoSAX
1999-08-28      Chandra/ACIS-S
1999-08-28      Chandra/ACIS-S
1999-08-28      Chandra/ACIS-S/HETG
1999-08-28      Chandra/ACIS-S/HETG
1999-08-28      Chandra/ACIS-S/HETG
1999-08-28      Chandra/ACIS-S/HETG
1999-08-29      Chandra/ACIS-S/HETG
1999-08-29      Chandra/ACIS-S/HETG
1999-08-30      Chandra/ACIS-S/HETG
1999-09-05      Chandra/HRC-S
1999-09-05      Chandra/HRC-S
1999-09-06      Chandra/HRC-S/LETG
1999-09-08      EUVE
1999-09-09      Chandra/HRC-S/LETG
1999-09-09      Chandra/HRC-S/LETG
1999-09-09      Chandra/HRC-S/LETG
1999-09-09      Chandra/HRC-S/LETG
1999-09-10      Chandra/HRC-S/LETG
1999-09-11      BeppoSAX
1999-09-12      Chandra/HRC-S
1999-09-12      Chandra/HRC-S
1999-09-12      Chandra/HRC-S/LETG
1999-09-12      Chandra/HRC-S/LETG
1999-09-24      Chandra/ACIS-S/HETG
1999-09-25      Chandra/ACIS-S/HETG
1999-10-29      Chandra/HRC-S/LETG
1999-11-09      Chandra/HRC-S/LETG
1999-11-10      Chandra/ACIS-S/LETG
1999-11-11      Chandra/ACIS-S/LETG
2000-03-03      Chandra/ACIS-S/HETG
2000-03-03      XMM
2000-03-03      XMM
2000-03-04      XMM
2000-03-05      XMM
2000-03-08      Chandra/HRC-S/LETG
2000-03-09      XMM
2000-03-09      XMM
2000-03-23      XMM
2000-03-23      XMM
2000-03-24      XMM
2000-03-24      XMM
2000-03-25      XMM
2001-01-14      EUVE
2001-02-11      Chandra/ACIS-S/HETG
2001-02-14      Chandra/HRC-S/LETG
2001-03-15      XMM
2002-04-29      Chandra/ACIS-S/HETG
2002-10-04      Chandra/HRC-S/LETG
2002-10-05      XMM
2002-10-06      Chandra/HRC-S/LETG
2003-09-27      Chandra/ACIS-S/HETG
2003-09-28      Chandra/HRC-S/LETG
2004-04-01      XMM
2004-04-01      XMM
2004-04-02      XMM
2004-04-02      XMM
2004-09-10      Chandra/ACIS-S/HETG
2004-09-10      XMM
2004-09-11      Chandra/HRC-S/LETG
2005-03-28      Chandra/ACIS-S/HETG
2005-03-28      XMM
2005-03-31      Chandra/HRC-S/LETG
2005-03-31      XMM
2005-10-02      Chandra/HRC-S/LETG
2005-12-06      Chandra/HRC-I
2005-12-06      Chandra/HRC-I
2005-12-06      Chandra/HRC-I
2005-12-07      Chandra/HRC-I
2005-12-07      Chandra/HRC-I
2005-12-19      Chandra/HRC-I
2005-12-20      Chandra/HRC-I
2005-12-20      Chandra/HRC-I
2005-12-22      Chandra/HRC-I
2005-12-23      Chandra/HRC-I
2005-12-23      Chandra/HRC-I
2005-12-25      Chandra/HRC-I
2005-12-25      Chandra/HRC-I
2005-12-25      Chandra/HRC-I
2005-12-25      Chandra/HRC-I
2006-01-10      Chandra/HRC-I
2006-01-10      Chandra/HRC-I
2006-01-10      Chandra/HRC-I
2006-01-10      Chandra/HRC-I
2006-01-10      Chandra/HRC-I
2006-03-20      XMM
2006-04-18      Chandra/ACIS-S/HETG
2006-04-23      Chandra/HRC-S/LETG
2007-01-15      Chandra/HRC-I
2007-01-15      Chandra/HRC-I
2007-01-15      Chandra/HRC-I
2007-01-15      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-17      Chandra/HRC-I
2007-01-20      Chandra/HRC-I
2007-01-20      Chandra/HRC-I
2007-01-20      Chandra/HRC-I
2007-01-21      Chandra/HRC-I
2007-01-21      Chandra/HRC-I
2007-02-20      XMM
2007-02-20      XMM
2007-04-15      Chandra/ACIS-S/LETG
2007-08-27      XMM
2008-04-19      Chandra/ACIS-S/HETG
2008-09-17      XMM
2008-09-18      XMM
2009-04-22      Chandra/ACIS-S/HETG
2009-04-22      Chandra/HRC-S/LETG
2009-09-29      XMM
2009-11-18      Chandra/ACIS-S/HETG
2009-11-19      Chandra/HRC-S/LETG

Capella 
as an

EUV/X-ray target

plus 106 with IUE



~150 observations with Einstein, ASCA, ROSAT, EUVE, 
BeppoSAX, XMM-Newton, and Chandra

plus 106 with IUE



why?

ROSAT count rate ~24 ct/s

primary G8 is a clump giant and 
secondary G1 is a gap giant

Emission Line Project

30 km/s and 3 km/s



why?

‣ brightest accessible coronal source

‣ interesting evolutionary status

‣ line dominated spectrum

‣ no peculiar velocity dispersions

‣ multi-thermal, but large T=106.8 K component

‣ stable.  no flares.  ever.  so far.

ROSAT count rate ~24 ct/s

primary G8 is a clump giant and 
secondary G1 is a gap giant

Emission Line Project

30 km/s and 3 km/s



separation is approx 40 mas
diameters are approx 6-7 mas
Strassmeier claims Aa is tidally locked, but period from (2piR/vrot) is 205d, more like 2:1?
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G8: clump giant
G1: gap giant



Ayres et al. 1998, ApJ, 496, 428
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G1 or G8?
Or both?

Brickhouse et al., 2000
Dupree et al., 1993
Ness et al., 2003
Argiroffi et al., 2003
Gu et al., 2006
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Wood & Ayres 1995
Young et al., 2001
Ishibashi et al., 2006



So: G1 dominates in UV, G8 in X-ray?Wood & Ayres 1995
Young et al., 2001
Ishibashi et al., 2006



So: G1 dominates in UV, G8 in X-ray?
not so fast..

Wood & Ayres 1995
Young et al., 2001
Ishibashi et al., 2006
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Johnson et al., 2002
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Summary

‣Capella is a simple, bright, line dominated source that makes a 

great calibration target

‣But

‣difficult to separate out contributions due to components

‣line shifts due to Doppler velocity shifts 

‣luminosity variations at short (~5 ks) and long (~year) timescales

‣complex temperature variations with fulcrum at 6 MK

‣We don’t know why the coronae of Capella are the way they are

‣why no flares?

‣what is special about 6 MK?

‣could it be continuous microflaring?

‣The work of the hi-res WG will help to calibrate the star
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