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Origin of magnetars

Magnetic field conservation: Alpha-dynamo effect:
(e. g. Ferrario & Winkramasinge (e. g., Duncan & Thompson,
2006, Spruit 2008) 1992)

« For a progenitor with ~ 10Msun « vigorous convection during ~10s
— B-flux ~ 5 x 10" G cm>2. after the formation of the neutron
Sufficient for a magnetar, but star produces the high magnetic
very optimistic. field.

* |t causes an excess of rotational
energy not detected yet in the
SNR (Vink & Kuiper 20006).

* This energy can be emitted In
others channels (e. g., neutrinos)
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Looking for differences: spectroscopy

 We analyse four SNRs: Kes 73, CTB 109, N 49 (LMC) & Kes 75
(Chandra archival analysis, Kumar & Safi-Harb 2008)

e We use XMM-Newton data: EPIC-PN & EPIC-MOS in full-frame

mode. Total exp. MOS 1 MOS 2

Time (s)

Kes 73 12145 12143

CTB 109 106340 132824
N 49 4652 5771

* Reduction package: SAS v11.0.0
* Analysis package: HEASOFT v6.13 (XSPEC v12.8.0)
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Looking for differences: spectroscopy

Kes 73 (AXP 1E 1814-045)

e B~7.3x10"G
e T~4Kkyr
Dimensions: 4.5' x 4.7'

Distance: 7.5-9.8 kpc

N 49 (SGR 0526-66)
« B~73x10"G
e T~2Kkyr
Dimensions: 1.5' x 1.5’

Distance: 50 kpc
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Looking for differences: spectroscopy
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Looking for differences: spectroscopy
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Looking for differences: spectroscopy
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Looking for differences: spectroscopy

 \We do not see differences in the ionization levels of
the lines.

* The lines detected in all SNRs are quite standard.

» Same conclusion as Vink & Kuiper 2006 using a
different analysis.
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Looking for differences: photometry

 We compiled data of SNRs including parameters as its
central source, the age, luminosity, radius, etc.

* |n the case that they have a PSR or a CCO with
known period and period derivative, we include also
the magnetic field and the spin-down luminosity.

* This data compiles all the X-ray SNR with an
associated identified CS.
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Looking for differences: photometry
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that SNRs with e G b

/0525 6607 CCo *
mag netar are L =
brigther (in a High-B PSR 013
general view)

G011.2-0.3 is a
clear exception

SNRs with CCO
are also very
bright. Maybe
they are related
with high B-fields |
buried inside the 100000
crust.

MEH11-54
J11245816

T T TTTTIT l ) I

| 5
=
E
E
L
L

| R P 'I'T'T'|T

23/05/2013 J. Martin

13



Looking for differences: photometry

 There is a hint . |
that SN RS Wlth 10 1_ Magnetar +

| KesT3/ME184H-045

magnetar are i i e X
brigther (in a 10375— — A—— High-B PSR [

general view) ‘Puppis A — ‘e

e G011.2-03is a =~ jo».(Dubner et al. 2013, wompemce i

. :r%see pOSter) MSH15 521 B
clear exception |

 SNRs with CCO
are also very
bright. Maybe
they are related
with high B-fields |
buried inside the 100000
crust.

L

—
1]
=T}
B
W

o

— —
o o
2 &

IR LL S IR R L

,..

o
]
@

23/05/2013 J. Martin 14



Looking for differences: photometry

« Spearman

correlation
probability: 0.16

« Kendall o
correlation S
probability: 0.13 T et . ® S

* There is a hint -
(but not
significant) :
correlation " Magatar
between the X- _ . _'
ray luminosity High-B PSR O
and the

magnetic field of
the neutron star
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Conclusions

* We have performed a spectral analysis of Kes 73, CTB 109, N
49 & Kes 75 using XMM-Newton and Chandra data.

« We do not see differences in the ionization levels of the lines
between SNRs with magnetars and the rest.

* There is a hint that SNRs with magnetar are more luminous in
X-ray than the others (at the same age), but it is not statistically
significant yet.
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