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X-RAY EMISSION FROM PLANETARY NEBULAE XMM-=NEWTON OBSERVATIONS OF PNE

PNe observations with Chandra and XMM-Newton have revealed diffuse X-ray
emission associated to hot gas within the innermost nebular shells of a handful of
PNe and to the fastest (> 500 km s-1) collimated outflows in PNe , as well as
¢ Photospheric Emission: Hot, 100,000-200,000 K, central stars of PNe can point sources at the central stars of a few PNe. These results provide information
emit X-rays. This emission will result in soft X-ray point sources with photon || on the distribution and physical conditions of hot gas in PNe, which allow us to
. energies «0.5 keV. investigate their overall physical structure and how the energy and momentum of

¢ Coronal Emissieifrom a Companion: The coronal emission from an unresolved fast collimated outflows is transferred to the nebula.
late-type dwarf companien can produce an X-ray point soutce at the position of || Further progress is limited by the small number of PNe that have been detected in

Planetary Nebulae (PNe) host different sources of X-ray emission:

% the central star. s X-ray emission will peak at energies above 0.5 keV, in sharp || X-rays. A study of the evolution of X-tay emission with nebular age or among the
contrast to the photespherie X-ray emission from a hot central star. different morphological types is not possible at this moment.
o Shocked Fast Stellar Wind: In the standard interacting-stellar-winds model of PN || In order to build a large database of X-ray observations of PNe, we have
«|  formation, the fast stellarwind emanating from the central star sweeps up the slow || undertaken a systematic search of the Chandra and XMM-Newton archives for
Asymptotic Giant Braneh CAGB) wind to form a sharp nebular shell. This central || pointed or serendipitous observations of PNe. In this poster, we present the results
cavity is expected to be filled with shock-heated fast wind that emits X-rays with a || obtained using XMM-Newton observations.
limb-brightened morphology: The public XMM-Newton observations available by June 2007 were cross-
o Fast Collimated Outflows: Fast collimated outflows that occur near the end of | corelated with the list of 2227 PNs and possible PN listed in SIMBAD to search
the AGB phase impinge on the AGB wind, producing bow-shock structures. When || for XMM-Newton EPIC/MOS or EPIC/pn observations with an object from this
the shock velocity is 5300 km s, extendedscavities filled with hot X-ray emitting || list within 15~ of the aimpoint. Our search yielded 77 observations of 54 PNe or
qas can be formed. possible PNe.
) : . . The observations were retrieved from the archive for further analysis. We re-
Tl-:e- 43 PhySflchal agents responsigie _OF the shaping of PNe (stellar winds, processed all observations using SAS 7.1.0 and the most up-to-date calibrations,
coll(ma’sed out ows, binary compapions) are,\thus, closely related to the | . 4 periods of high background were subsequently excised. The re-processed
production of hot gas in PNe. observations have been searched for X-ray emission at the location of the PNe.
.
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RESULTS

’ The analysis of the XMM-Newton observations of PNe provided useful information for 44 PNe. The analysis of the observations of several PNe was not possible: RPZM 39,
PM 1-265, ESO 456-55 and ESO 456-12 ate located onto chip gaps; GJJ@1and PN G353.5-05.0, in the globular clusters NGC 6656 and NGC 6441, respectively, are
surrounded by bright X-ray sources; PM 1-53, PM 1-274, PM 1-2 and GRM 2 are also located on the PSF of bright X-ray sources. For all other PNe, we examined the XMM-
Newton observations and determined the count rates of the sources that are detected, as well as the 3-sigma upper limits of the undetected sources. These values, together
with the information on the instrument, filter, and offset from the telescope aimpointare listed in the following tables.

Additional work is being done to confirm the true nature of possible PNe in our sample using ground-based optical observations.

*
PNe DETECTED IN X-RAYS PNe:UNDETECTED IN X=RAYS
0 OBJECT INSTRUMENT _ TIME_EXP  OFFSET _ FILTER. COUNT RATE OBJECT INSTRUMENT TIME_EXP OFFSET FILTER  COUNT RATE OBJECT  INSTRUMENT TIME_EXP OFFSET  FILTER COUNTRATE
‘ xs) (2] (ents ) (IS Centss) Ks) 0] Cents )
5 Al2-N PN 74 9 Medium <2610% PK310+021 PN 87 12 ‘Medium <3010-3
ql NGC7oRg ';:‘OSTQMDSJ 2;91 ' e ?:gg : 32)1?0; MOsT+MOS2 ne <109 104 MOS1+MOS2 142 <9.810-4
NGC 7026 B2 1 Medlum (59.9 + 10.0) 10+ ESO 95-8 PN 42 9 Medium <3410° Jast 62 N 59 4 Medium <2810%
MOS1+MOs2 192 (282 + 4.2) 104 MOST+MOS2 65 <9610+ MOst+MOs2 109 <8310+
NGC 7293 M4 1 Thin (339 £18) 103 ESQ133-8 PN 84 3 Medium <20710% GRM 3 PN 106 9 Medlum <1710
MOS1+MOS2 159 (143 £ 07) 103 ‘MOsT+MOSs2 122 <6210+ MOST+MOS2 537 <8710+
NGC 3242 136 1 Medlum (315 +16)10% ESO 455-57 PN 36 L Medium <3710 GOO1.1+000 PN 107 8 Medium <17.7104
MOS1+MOs2 18.8 (61+05) 103 MOST+MOSs2 65 €6.210% MOs1+MOs2 157 <8310
@ NGC2592 BN 106 1 Medium  (392%22)10% ESO 4567 PN 20 % Medum <28102 N %6 1 Medium <19.8104
. MOSIeMOs2 175 89+ 06)10% MOSIMOS2 127 <3810% MOS+MOS2 501 <9310+
Ao 5 bR = Medum (542 14)10% BO%5-51 MOSWMOS2 445 4 Medium 1310% K392 MOS'MOS2 283 9 Thin <8010+
1Y MOstMOR 312 0910 Es05896 PN B N AEES GO K535 . PN 80 8 Medium o103
| 4 4] MOS1+MOS2. n3 <681 MOS1+MOS2 172 <9210°
all ¥ 2 TS MO o TEERI ek ESO 45646 PN 86 7. Medom  <1510% M35 MOseMO2 284 8 Medium 10103
. R o B 5 Mediom (449 1 46)104 MOSI+MOS2 490 <5010+ M2-85 PN 68 6 Medum <2110%
-| MOST+MOS2 645 (14.2 £ 2.2) 10+ ESO456-50 PN 385 1% Medium <1510 MOs1+MOs2 199 <3610+
s 34 7 Medium <3910 MOSI+MOS2  49.0 <5410+ M3-28 PN 38 7 Medium <3310
r » MOS1+MOS2 73 12,010+ ESO 456-16 Pl 353 12 Medium €19.210 MOS1+MOS2 76 <1110%
“ K.3-35 PN 53 1 Thin <2310% ‘MOST+MOSs2 432 <74104 PM 218 PN 418 " Thin <03104
" MOS1+MOS2 120 (123 +38)104 18 14 Medium <2610 MOST+MOS2 507 <3910+
PN 122 1 Thin 12103 MOS1+MOs2 128 <3910°% PM1-232 MOs1+MOSs2 106 7 Medtum <104 10%
' MOS{+MOS2 165 (52+18) 10+ ESO590-5 PN 27 6 Medium <81103 PM 2-36 PN 49 3 Medium <3610°%
L ke PN 20 3 Mefum (55214109 e e e Mostoss "o <oy
i MOS1+MOS2 50 7 '( 12 ‘0; PN 27 13 Mediam <1310 Shwis PN 9.2 9 Medium €28103
PN 221 3 Medium <1710% MOst+MOs2 85 <1810% MOS1+MOs2 238 <9510
MOS1+MOs2 308 <6210+ PK358-036 PN 92 8 Medium $3710% Suwt 2 PN 104 13 Medium «21310%
» ESO45618 PN 2 7 Py 22103 MOS+MOS2 258 <10210+ MOSEsMOS2 149 <8110
MOS1+MOS2 30.8 64 : 27) 104 PN 140 9 Medium <2710% RPZM 48 PN 25 13 Medlum <13510+
12. 0 7 Medium ('5 1 10‘,‘; MOs1+MOs2 211 <9510+ MOs1+MOs2 41 <71104
MOST+MOS2 30'7 (1'5 105 PK358-023 PN 70 9 Medium <2410% TERZ N2022 PN 62 " Medium <3310
E50 2251 PN 5. 4 1 Medium <114103 MOsT+MOs2. 141 <8110 MOS1+MOS2. 144 €9610
MOS1+MOS2 '35 @4 “‘.0.8) 103 PK003-031 PN 60 6 Mediam <5710°% WeBo1 ‘MOST+MOS2 57 4 Medium <1310
. a MOsT+MOs2 9.2 <1710% MOS1+MOS2 57 <0410%

Optical (left) and X-ray (right) images of NGC 3242, K 3-35 and ESO 455-37, three PNe in our survey. The opticalimages are over-plotted wiht X-ray contours. NGC 3242 provides a hice
detection; K 3-35 is detected at ~ 3-sigma; ESO 455-37 is undetected.

NGC 3242

This poster reparts the fifst results of an on-going programme to compile X-ray observations from the most extergies
BEXMM-Newtoh archives. This database will be used to assess the occurrence of X-ray emission:among PNe, searchingh rrelations with the evolutions
status, the nebular morphology, and the progenitor initial mass. The spatial and spectral properties of the X-ray emission will also be used to study the
influence of hot gas in the nebular morphology and evolution.
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