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Novae as supersoft X-ray sources (SSS)
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Novae as supersoft X-ray sources (SSS)
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Introducing Andromeda

Credits: Tiziano (~1550)
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Introducing Andromeda

Artist's
impression
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M31 — the ideal target

Nearest big spiral galaxy

__TLS Tautenburg -

www.mpe.mpg/~m31novae/opt/m31/index.php
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M31 — the ideal target

Nearest big spiral galaxy
- large stellar mass
> high nova rate

(~65/yr, ~60% in the bulge;
Darnley+ 2006)

__TLS Tautenburg -

www.mpe.mpg/~m31novae/opt/m31/index.php
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M31 — the ideal target

Nearest big spiral galaxy
- large stellar mass
> high nova rate

(~65/yr, ~60% in the bulge;
Darnley+ 2006)

- distance 780 kpc

Earliest target for
extragalactic nova surveys

__TLS Tautenburg -

www.mpe.mpg/~m31novae/opt/m31/index.php
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M31 — the ideal target

Nearest big spiral galaxy
- large stellar mass
> high nova rate

(~65/yr, ~60% in the bulge;
Darnley+ 2006)

- distance 780 kpc

Earliest target for
extragalactic nova surveys

~930 novae in ~100 yr
> 150 novae in last 5 yr

__TLS Tautenburg -

www.mpe.mpg/~m31novae/opt/m31/index.php
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X-ray monitoring of the M31 central region

2006 — 2012:

70 pointings

XMM: ~600 ks
Chandra: ~800 ks

38 novae

5 arcmin
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X-ray monitoring of the M31 central region

2006 — 2012:

70 pointings

XMM: ~600 ks
Chandra: ~800 ks

38 novae
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Globular cluster nova M31N 2010-10f

(Henze et al. 2013, A&A, 549, A120)

=
3 arcsec

1551 PS1 . 15.5:_
- " 160F
L X = €5
i ' 1650
_ 160~ 1707
()] L [
e 5480
1 i f
E. - "
& T ”
16.5- ;
i "h
ity u& pewt T ey
17.0F
I\II\I\I\‘I\I\II\I\'I\I\I\Il\l\ll\l\II\|\IHIII\I7

5440 5460 5480 5500
julian date - 2450000

M31 novae in X-rays

Martin Henze

n
2 . o Super-LOTIS
Small optical telescopes ; . weorese
A ltagaki
§8* = o Xingming
£ ~
% .
2
5
£ o ;
ﬂ: -
S
—| ‘I:'
155155 : : : :
. 55480 55490 55500 55510
= - Modified Julian Date [d]
—16.0
r o o M.Sulfler;LOTIS ‘ . Swift i
59 B = -] iyaki-Argenteus ! | g
e 3 163 | A ltagaki ® Chandra e
= - & Xingming ¢ XMM-Newton £
Ll 1603 _ - B 8 o
5 5490 = o | o °
T+ B &5 ] | -
i 3 3 ' : o o
a | - |- & e
18 2 Optical  X-ray gz
ot ) o £
E o ' - N E
= 2 4 k o =2
o« 'S | =
—16.5 \ T
0 X
—] - - ©
o IS}
-] o
o
T 1 T T T T T O
7 4 6 8 10 12 20 50 100
Days after outburst [d]
5520 5540

Extremely rare — 4th nova in any GC of any galaxy

Stella Novae, Cape Town, 04/02/2013



Globular cluster nova M31N 2010-10f

(Henze et al. 2013, A&A, 549, A120)
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Globular cluster nova M31N 2010-10f

(Henze et al. 2013, A&A, 549, A120)
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The catalogue: 78 novae
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Correlations between nova parameters
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Correlations between nova parameters
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Correlations between nova parameters
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Correlations between nova parameters
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Correlations between nova parameters

4 g 0 2
s | | | |
C’ 06-11a = Principal component analysis:
= 06-09¢ 80% of variance in PC1
o
)
i \ 4
Hidden variable WD mass?
§ g - b D
S v_exp
- o
A 10-10e
01-10a
1 | I | | | ¥
-0.6 -0.4 -0.2 0.0 0.2 0.4

FPCA

M31 novae in X-rays Martin Henze Stella Novae, Cape Town, 04/02/2013



Correlations between nova parameters
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Correlations between nova parameters

4
Np(cm™) = Mej,H/(gﬂ “mpy - Vezxp 1 - f) Mbum,H = Lpol * loff/(XHE)

toff < Myyrn H

M31 novae in X-rays Martin Henze Stella Novae, Cape Town, 04/02/2013



Correlations between nova parameters
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Correlations between nova parameters
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Correlations between nova parameters
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Correlations between nova parameters
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Population studies
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Population studies
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Population studies

S S | =
B -.-i‘"I' B - —— (b)
! I-T-fl g e FE
—_— o
L= =1 o | i
1 S : =2
e”. - e
S8 g it
c L
—J g & i Loy
3- 3- =
S —3 Bulge vs (GC) o Bulge vs b +
5 10 20 50 200 500 2000 10 20 50 100
turn-on time [d] blackbody KT [eV]
S | = .
1 © S | * = (A
=) T3 1
® %" ps % T = x| o ’
£ - | SN i 1 .
E e 1 I I 5L I ) I
g t | 21 1 E|
E - 1 Ii . N
Y [}
; 1 . I L
i o |
- f Bulg_je VS . Bulge VS
5 10 20 50 100 500 1000 2000
t, g [d] expansion velocity [km/s]

M31 novae in X-rays Martin Henze Stella Novae, Cape Town, 04/02/2013



Population studies
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Population studies
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Population studies
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Frequently answered questions




Blackbody fits — the good, the bad & the ugly
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Asymmetric distribution — extinction effect?
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Completeness simulation
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X-ray dipping disk nova M31N 2008-05d

XMM light curves: (Henze et al. 2012, A&A, 544, A44)
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