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 European Southern Observatory

DROXO is a large program for the XMM-Newton AO7
aimed to observe for ~500 ks the dense core F of the Rho
Ophiuchi Cloud. With DROXO it is possible to explore the
time variability on time scale of a week and to study the
interplay of X-ray YSO emission and circumstellar disk in
the first stages of star formation.

The observation was affected by high background
variability, especially at the end of each satellite revolution,
and one of the MOS1 chips stopped to work. The bottom
panel on the left shows the light curve (0.3-10 keV band)
of the MOS1 events. To reach the deepest sensitivity, we
filtered out high background intervals (net exposure: 190
ks) and performed source detection with PWXDETECT
code that allows us to analyze together PN and MOS
images . We found 111 X-ray sources.

The molecular cloud density changes across the field of
view, being more dense in the upper right corner. The
pseudo-color image on the left shows the image of the
sum of EPIC images, red sources are softer than blue
ones, whose spectra are harder and/or more absorbed
(N_up to ~10%cm?). By fitting the spectra with absorbed

thermal models we find that most of plasma temperatures
are comprised in ~0.7-6.0 keV with a median of 2.5 keV.
DROXO offers to date the deepest survey of fluorescent
Fe line at 6.4 keV in PMS stars. This line has been studied
in details in Elias29 (Giardino et al., 2007), YLW16A and
IRS43 (cf. talk of E. Flaccomio at this conference).
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findings:

8 counterparts in 2MASS, 67 in ISOCAM, 95 in Spitzer

94 identified X-ray sources.
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Spitzer counterparts of DROXO sources. We matched the DROXO sources with the final
release of the catalog of the C2D survey (Evans et al., 2003). The above plots show the
IRAC colors in 3.6, 4.5, 5.8 and 8.0 pm bands. On the left, dots represent all objects in the
field of view. DROXO source counterparts are marked with red squares. Blue diamonds are
ISOCAM objects not detected in DROXO, Ozawa et al. (2005) XMM-Newton survey and

Chandra survey. The gray area is where Class Il YSO should lie while Class 0-1 YSO
should be found at [3.6]-[4.5] > 0.7 (Allen et al. 2004). We applied a reddening correction
based on A, A, or N,.(reddening law as for Flaherty et al. 2007) On the right, the
dereddened points from both samples are shown. Almost all stars for which we have
reddening information fall in the region were Class Il should lie (gray area). It is plausible
that the Core F of Rho Oph exhibits a lower fraction of very embedded Class | YSO thus
confirming what recently reported for the entire Rho Oph region by Jorgensen et al. (2008).
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Soft excess in X-ray spectra. In 9 cases we observe a soft excess
below 1.0 keV in spectra not fitted with a multi-temperature model
absorbed with a single value of N,, column. A better fit is obtained with a

model with 2 thermal emission components with two distinct N, column
values. Here we show two examples. WL10 is a class Il star, the soft

X-ray luminosities. From left to right,
and Lx/Lbol versus masses
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component has a kT = 0.11 keV and it is absorbed by N, = 3.7- 10* cm*
(kT = 4.6 keV and N, = 2.8: 10 Z c¢m? are the parameters of the warm

main component). On the right, GY463 shows a soft component with kT
~0.1keV, N, =1.7-10" cm*(kT= 3.2 keV and N, = 2.5. 10*cm*are the
parameters of the main component). The soft component can be
interpreted as emission due to jet shocks seen under favourable source
geometry conditions. Similar cases have been reported by Guedel et al.
(2007) in the XEST survey of the Taurus Cloud, and explained as soft jet
emission occurring far away from the dense absorbing material
surrounding the YSO.




