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Mixed Morphology SNRs

b g DEFINITION: shell-like
. * (asymmetric) morphology in the
radio band and centrally peaked

thermal emission in the X-ray band.
Flat kT profile. (Rho et al. 1998)

They seems to be located close to
molecular clouds or high density

regions

A mechanism responsible for
producing such an unexpected
morphology has not yet been
uniguely identified

W44 (NRAO / AUI / NSF)

’

= Bocehine, Miked-morphoeleay SINRS JhexErayrUniverse 2008, Granada, 27-30 May,




Cloud evaporation vs. radiative model

¢ Both models try to
increase the central
density:
— White & [Long (1991g,

Shelton et alk (1994:

¢ Both model have
general difficulties in
FEpProdUCing SOme of
the MMISINRS
features

— Siri,of, oraflle toe
SilalioW,

— Capjirell dansity too
J o)y
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Enhanced abundances in MM SNRs

¢ Lazendic & Slane (2006) compiled a new
list of MM SNRs
— 10 outt oF 26 seems to have high Z

— Multiplerand single thermall compenents
(seemisinet ter e related tor Z)

— EVaporating clotds andrthermaiconecUction
TadigtiVeNmodelNdorNoE adErESS ChENmIXInGEl ol
gjectaranasiSiy)

¢ [N this work, we study: the metal
abUndances oif 1445 andl Gl166.044.5

— Ligead ip) Laizapnidine & Slzra (2008) 215 steinlclznel
DU ERNCESHMIMESINRIS
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IC443 X-ray emission

EPIC Count-rate 0.5-1.4 keV EPIC Count-rate 1.5-5 keV
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|IC443 metal abundance
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Troja et al. 08,
A&A, in press
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|IC443 metal abundance
S

Sulphur EW map
A&A, in press E _

Troja et al. 08,
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More In IC443 metallicity

23:00:00.0 ¢ Extraction regions
- defined in term of
surface brightness

contours

Cross-region
contamination may.

De an Issue
— SAS suppert still
experimenial
LooK e Variations
Off tEmMpPEratlré anae
22:30:00.0 metallicity VsE
300 6:17:00.0  16:30.0 SUifliccErBIgItAESS
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G166.0+4.3 (a.k.a VRO 42.05.01)

Interesting radio
morphology (small shell and
large “wing”)

X-ray emission centrally
peaked (between shell and
wing, perhaps in the hot
tunnel)

Possibly explained in terms
of expansion in a “hot
tunnel”, bounded by 2 dense
regions

6166.0+4.3 (Vro 42.05.01)
1420 MHz CGPS DRAO radio image
- XMM-Newton/EPIC image (0.3-5 keV)
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Abundances of G166.0+4.3

B e

: | ‘e 1 1.0004 00006 00005 0001 00012 0.001.

""" -] 1C443 and G166.0+4.3 both
show evidence of high metal
abundances!!!

= BocehinG) Mk



A new model for MM SNRs

» \We explore the possibility that MM SNRs
are the results of interaction with
progenitor CSM

¢ 3D HD model

— Thermal conduction includes flux saturation

effects
— Ejecta mat. with enhanced metallicity
— 8-fold symmetry assumed
— FLASH code

Log Mass Density [gm em]
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MM-SNRs: 3D modeling

Ejecta concentrated at the center of the SNR
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MM-SNRs: 3D modeling

Ejecta concentrated at the center of the SNR
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X-ray emission

Morphology in the X-ray band changes during the evolution

maximum X-ray emission at the (forward) shock front

- > shell-like morphology

X-ray emission centrally peaked

-> MM SNRs

Thermal conduction very effective and
contributes to enhance central emission

+ thermal conduction W Time =32 kyr
)

X-ray emission [0.1-10] keV
Time =00 yr

INAF - Osservatorio Astronomico di Palermo

S X-ray UnNIVErsErZzuusmGranacdayyz7ssuniviay.:




Temperature and Metallicity

Temperature decreases with
radial distance

Temperature [K]

Average T of shocked ejecta >
average T of shocked CSM

Enhanced metallicity at the
center of the remnant

Metallicity gradually decreases
with radial distance

Agreement with observations of
metal-rich MM SNRs?

metallicity ratio
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Conclusion

¢ Emerging new class of remnants
— MM SNRs with enhanced metallicity:
— \What firraction off MM belongs) te: the new! class?

— €445 and VRO are Nigh-Z, onee theught te be
IOWFZ
o High=Z MMESNRSEmay: BENVERY: COMITIoN

» (MHHID simulations off ESM-sheck Interactions

=SVaVAREIPrtONRNGERStARENMIMSEVERRVIHINIIGRNZ;
2z13inle) tne diffiatltigs of dreiditionzl) rriocals

o KN aRENZ Prejil EStae G ESPEALEINANECHEG:
—~ Crizllerniging cate anzlysis ek
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