At the rescue of elusive SNRs with XMM-Newton and Chandra
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We present the first results of a far-reaching Spaniard-Argentinian research

program aimed at disclosing X-ray supernova remnants (SNRs). Here we report
results on five remnants. Three of them belong to the mixed-morphology class.

We have discovered a candidate for CCO in one of them. The other two objects

are a PWN, and a very unusual source formed by a partial shell, internal X-ray

emission and a possible compact object centered at the radio structure.

XMM-NEWTON detection of the supemova
remnant G337.20.1
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G377.2+0.1: The Sigure shows the X-ray comtours for the differunt eoxission lovels in the
0.5-10.0 koV enargies. The image does not reweal a typical nmbrightened cuter SNR
sboll and the X-ray morphology shows centrally peaked emmission, surrounded by 2
diffuse X-ray mebula. This could be the result of the absorpticm of the soft thermal
amiszicn from the forward shock by the very high absorbing colamn density.

The X-ray spectral amalysis shows that central eoxission is well represensed by a single
power-law of ndex (~0.98), beimg harder than the outer onme (M~23%). The most
reascmable mtarpretation of observed emission from the cenmtral part of the SNR is
syachrotron radiation from mlativistic electroms accelerated in $he vicinity of a ceatral
compact source m the SNR.

Possible reascns for the nondstection of a pubiar inside the SNR are a short rotation
pariod (less than 400 ms) or unfavorable geomstrical conditions. The presence of a
pulsar is suggested by the central X-ray peak found imside G3372+0.1. In this work
(Coxabi &t al. 2007), we explore the possibility Shat there sxdists 2 hidden pulsar powsred
compoment (plerion) within the SNE.

Wo me the 32.6 ks EPIC-PN obwrvation to compare the time amrval distribution of
source photoms by meams of the Kolmogorov-Smimov test. We see no significant pulsed
signal with a period greater than twice the readout time of the EPIC-PN camera i the FF
mods, which comesponds to a Nyquist Limit of 400 ms.

Complementary stmdies of the PWN scenario will immwohve high-resclutiom X-ray
cbzarvaticns with the Chandra satellite, and radio observatioms with ATCA, to allow the
comparisen of the X-ray spectum and morphology with thow at ®e radio band
Gamna-Ray Large Arsa Space Telescops cbsarvations could rovsal a GeV gamma-ray
souxce if the proposed association with HESS J1634472 s commect.

Discovery of thermal X-ray emission in the
supemova remnant G337.8-0.1 (Kes 41)
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G337.8-0.1 (Kez 41) The image shows the X-ray image of the SNR in the 0.5-10.0
keV enargy band, with the radio comtours at 843 MEz suparposed. The image reveals
diffuse Xray emxission with an Slled-cemter stractare and the abiemce of a
compact sowrce in its ceater. The X-ray peak is located at (RA=1638'55.7", DEC=
-46738'32.47), being the X-ray emnission regiom loss extended than the radio structurs.

We find a high column density of Nu~69x10" cm”, which supports a mlatively
distant locatica (d = 7 kpc). The X-ray spectram cxhibits emission lines, indicating
that the N-ray emission has a thin thermal plasea origin, and & well represented by a
son-equilibrium icnization (NEI) plasma moedel.

Scwnl possible scenanios cam explain tharmal X-ray radiatiom mside radio shells of

SNRs, 1) clondlet evaporation i the SNR interior ; if) thermal conducticn smoothing
m&mmgﬁmams&omwm;&scmﬂdmuy i) a
radiatively cooled nm with a hot imterior ; and 1v) possible collisioms with molecular
clonds.

For a distance range from 7 to 12 kpc, we then obtained a volume of (2.8-14.8)x10™
co. Based on the emission measure (EM) determined by the spectral Stting, we can
estimato the electron density of the plama n., by n. = sgrt(EM/V), which vanes
between 0.20 c” and 0.26 cm”. The mumber density of the mucleons was simply
assumed to be e same as that of electrons. The range of 2ge t was then determined
from the icnizatiom tmescale, T, by t = T/n.. Tharsfore, the clapsed time after the
plasma was heated s within (12.000-16.000) yr The ®otal maw: of the plazma
M(total) was estimated by . V mw = (5-32) M., whero mw is the mass of 2 hydrogea
atomn. These results are comsistent with the expected values for 2 middie-age SNR.

If the SNR i indeed propagating in a clondy medmm, the interaction of the shock-
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An X-ray study of the SNR G344.7-0.1 and the
Centra] object CXOU J170357.8-414302

Kol J.A. Combi, J.F. Alhgoete-Codombo, et 3i. 2010, 522, ASO

G344.7-0.1: Chandny false colorcoded ‘Em mags. Soft X-mays emergios (0.5-12
koV) m red. \Iedrmn X-ray emargios (1.2-2.5 keV) in groen. Hard X-ray anargies (2.5-
8 keV) I bius. Sm mﬁmcomobtdu‘:ha’uo—dmm%m
fonction wiing the acamvolve CIAO task. Overlapping white coatours are the 843 Mhz
radio image taken from the MOST SNRs: Catalog (Whitecak & Green 1996). The
g‘s{nn of the X-ray source CXOU J170357.8-414302, at the geometrical center of the

X-mays from most SNRs come from a bot thin phsma consisting of ejecta and swept-up

intarstallar medium We adopt a psheck modsl that natunally %5 the observed
spectum. The X-ray :pocmcomxtanahotppl:mof (kT~1.17 keV),
azoss with that saxpected fom middle-aged SN Woﬁndahxghcohmndm.nyo.

v~ 4.9x1 0% cm*, probably dus to an imbomogeneons foreground mediam.
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The pomt-like X-ray sowrce located at the geometrical cemter of the SNR, exhibats
stoady X-may flux comission that to exclude an accreting bimary onigin, soft
tharmal specta that rules out a background active nuclens, lacks a radio countarpart,
and contains no surounding pulsar wind nebuly. These charactaristics are common
with the so-called C«mnl Cm (CCO), a new population of isolated
neutron stars (NSs) with clear 95 from isclated rotation-powsred pulsars, and
accretion-powsred X-ray pulsars in close bimary systems.
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XMM-Newton detection of the supemova remnant
G304.6+0.1 (Kes 17)
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G304.6+0.1: composite color image of the radio, mid-infrared, and X-ray amissions.
JMM-Newson blue mage is m the 03-10 keV exergy range. The radio contours (i
wiite) at 843 MEHz overlaid red coler are $e IRAC three channals composed Image
of G304.6+0.1.

The X-may spectrum was fitted by a combination of thermal and nom-thermal modals.
Ths powsr-law modsl adequately &ty high-ensrgy photozs (up to 5 keV) in which
particks acceleraticn in shock-fronts could physically explain this X-ray emizzicn. We

physical parameters by wing radio/mid-infrared and X-ray informaticn, i 6.
tho volame ¥ of e X-ray amitting plasma for $e differsats regions. The plazma £l
npoml&ozhonobsmvdmpmnﬂ Aismmg:duﬁxoof?"kpcﬁonhs‘(lwe
obtain volumes Ve = 9.5x10"cm’, View= 1.5 x10"cm’, 2nd Vea=1.1x10"ce’,
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Laft panel XMM-Nowson colee tmuge of e X-zxy cozimion @ e 0310 ke'V encrygy nage (= blue) of
Q504 5401 with the ndio cordours (in whsie) & 8435 MH: overbad The extraction regices wed for e

mpoctnl smlyes o dho mdcsad o yelow arcies Right parwei: RAC throo-chermeb composad szage of
(504 £40.1 with the mudio conmoers (i whele) st £45 MH: overbeid
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ofd:ophmn-,b\\ﬁ\fl where m{north) ~ 0.99 cm™, ncentrs) ~ 0.89 cm™, and
nswouth) ~ 226 cm™ mpecm\}vm;gnrmﬁamdﬂmmd&mhnmnmn
ﬁmscala.:.byr:t'm.fhe time after the plasma was hoated is in $he range of
(28-6.4)x10" yr Theso results show that G304.6+0.1 is a muxed-morphology (MM)




