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we have a taste of high spectral resolution
observations (R>1000) of stars with
Chandra, XMM-Newton, but Aes constraints
limit # of stars accessible in moderate (<few
hundred ks) exposures

this limits the results to the X-ray brightest
stars

(bright=unusual?)

key unanswered questions about how stars
interact with and influence their surroundings

requirements for next generation X-ray
observatory are high A, resolving power




In solar-like stars, “activity”
correlates with . . .
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In solar-like stars, “activity”
correlates

Gudel 2004
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In solar-like stars, “activity”

correlates with . . .
Saar 1988
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Magnetic fields é,re dynamic, changing
stella,r uter atmospheres on a variety of
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How do ma etlc fields shape stellar exteriors and the
rroundmg environment?
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Stellar soft X-ray flares appear to
behav- ike Solar ﬂa,res even in
.extre 16 envwon M€ Sle a,ct1ve
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St.ella.psott X- ray flares appear to
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Measuring Fla,re" Velocities is a Key Advance
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The Fe Ko emission line at 6.4 keV is a,
relatively newly used diagnostic for stellar
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The Fe Ko emission line at 6.4 keV 1s a
relatively newly used diagnostic for stellar

- 3

5 ~ HR90R24; ]
N Testa et al. 2008 :
FeXXV - MEASURED. YA
£ RBF .
O
P
ol N
d II Peg; Osten et [+
o b al. 2007 ;

normalized counts ! keV-!

|data-model| » Ay




The Sun in Time(s): The Many Faces of a Star
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Coron Spectroscopy of Solar Minimum Stars
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How does ma,gnetlo activity in YSOs differ from
| | main sequenoe stars?

contribution of
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Why it ma,tters mass loss from massive sta,rs

Starburst Peglons are shapec by feedback from massive
stars .

M - the key feedback agent
positive feedback: mechanical
senergy input, chemical ]

" enmchmen’q, increasing ISM
density . :
negative feedback: mass
removal frofn clusters, star

cluster mortallty
f

oM the”key parameter for

“.stellar evolution .
regulates pre-SN evolution
1~ determines mass of remnant
regulates loss of angulan »
" rhomentym- _.; '

LMC 30 Dor Chandra +Spitzer Brandl et al. ‘08
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How rapidly do stars lose mass and angular momentum;
and how do envirenment and mass loss feed back on each
: othe Ve

X-ray emission probes wind opacity, He-
like f/i ratios locate X-ray-emitting shocks J

measurements of mass loss via different
, methods are needed for consistency

-radio free-free, Ha xne? -> need degree of

clumping

-UV resonance lines: uncertainties in

ionization balance can affect

determination

- X-rays sensitive to optical depth,

clumping

schematic clumpy wind; Feldmeier et..
~ ®al. (2003) - )
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need high SNR spectral line profiles: currently only a handful of stars
are bmght enough for such observat10ns~w1th Chandra XMM N'ewton




How rapidly do Sta,rs lose mass and angular mOmentum,
and how do environment and mass loss feed back on-each
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iésioh line Doppler widths are ~
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XO will expand the results ofl
1andra, XMM- Newton high
2 solution spectroscopy of massive
sto a lavgeméample: :

urvey mass loss in different .
alactic environments +LMC, SMC
g Expldn‘e X-ray production
mechanism in OB stars
+ Use colhdmg-wmg bma,mes ash
‘shock physics laboratories
. +probe influenceé of ma,gnetlo fields,

residuals detected in 50'ks IX0 XMS observation . ‘rotatiorpon angular momentum & -
are due to clumps in stellar wind; can do this ma.ss loss T '

analysis for ~36 stars . : 'p
. ~ '.
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Complementamty
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