The source of anomalously hard x-rays in M1 /’s central O4-O4 binaries

James MacArthur!, David H. Cohen!, Marc Gagnéz, Leisa K.Townsley3

| Swarthmore College, 2\West Chester University, 3Pennsylvania State University

®» Background ® Time variability
» Name: CEN 1 or Kleinmann’s Anonymous Star .. N S Ch an dr d gratl N g d ata In this most recent Chandra observation, we see no significant time

» Location: O4+04 binary at the center of M17 variability (right, 0" order light curves). How-
» Separation: 1.8 (2900 AU at 1.6 kpc) The two sources are separated by only 3.5 pixels, which ne- ever, in 2006 CEN 1A brightened by a factor of 3 0'01 ~  CEN1B
» Extinction: Ay = 10 (component A), 13 (component B) cessitates custom spectral extraction regions (on right). (below) in a manner indicative of a CWB perias- ;. w + H T
Spectra were successfully extracted for both components, tron approach. 50-03 ﬂ T “ i
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® Results
.. M Otivati O n .. Li n e d iagn O Sti C S CEN 1 completely dominates x-ray emission in M-17, though compo-

nent B (Lx = 2-10%, T = 10 keV) is slightly harder and more luminous

: L than A (Lx = 10%, T = 3 keV, during its low state). Component A is found
CEN 1A and 1B have extremely hard x-ray spectra and high luminosi-

. .. . : ot ene . CEN 1B 0! Ori C, for comparison CEN 1A to increase in luminosity by a factor of three. The Si XIII /1 ratio is un-
ties. Component A is time variable (See time Varlablhty SeCtlon)° R OOO—SIXIV R ’ i 0014‘S1XIV N E altered for B (>2) but reduced for A. Line widths are vVery large - larger
We want to know: ; { oaisk 1 b oo . _ than those seen in single O stars, and comparable to the wind termi-

> R o WS go‘mo_ : °< i ZZ? : | ° nal velocities.
What mechanism produces the 50wt oo T Pl Zﬁj e T
treme x-ray emission? oz oo 0.=-142.O o T o5 - R 17.50 SRR @ i i
ex y . S s 971 Y [ o S —————n e Discussion
05 * ? Energy (keV) ° Hoffimeister et al 2008, Ap], 686, 310,
Lx ~ 2-10% . . The very broad lines in CEN oo o |
\/ . . T ~ 10 keV Line widths: The Ly-a lines of silicon (above) for both CEN 1B and 1A are 1A and 1B are consistent IQWM\; e
__Q _ < | e drastically wider than the narrow line of the known MCWS star, 0' Ori C, sug- with the CWB hypothesis;
*7 e 32 ke gesting emission does not occur in a stationary plasma. this system contains at least =
EEKC?EIEST“ four stars. This interpreta- ;
- Line ratios: The He-like Si XIII complex for CEN 1B (below, left) has an f/i > tion is consistent with re- E
: o 2, meaning emission occurs far from the star. The f/i ratio for CEN 1A is 0.8 cent detection of Paschen E
' 0.8, which suggests x-ray emission occurs close to A’s photosphere. line splitting in both com-
e WY o | . _ e Pon.ent.s A (on right) and B, _ |
N Lx ~1-3-10° po.ojSEISiIXHIII A I I | _ L _Sl XIH R H ¥ o _ lndlcatlng that they are both B0 e w0 oo 000 10080
T ~ 3 keV 5 R 1 l l | S| l En l | spectroscopic binaries. The MA)
- EN A I L N high {/i ratio for component B indicates emission far from the star,
‘E R TR again consistent with the CWB hypothesis. Component A’s low /i ratio
. N seefly b T T T T g | e needs more detailed modeling, though it indicates emission only a few
.. H d rd X- ra)’ EMmISSIion s T eorensesntoreestesmatetsoseestgataesstresens R.: out. This could suggest an asymmetry in wind momenta or a small
e e e e e w0 e e oo o binary separation during the observation.
Strong x-rays from O-stars come from colliding wind binaries
(CWB), or magnetically channeled wind shock (MCWS) system:s.
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- of electrons out of the metastable upper level of the forbidden line. Low 1/1
ratios are thus diagnostic of close proximity to the UV-bright photospheres of
B O stars. Initial indications
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