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Wi Galactic and Extra-Galactic Novae

In the past three years, Swift has observed around 30 novae — some just a single snapshot, but most
observed multiple times, including a number which were monitored in glorious detail.

While most novae Swift follows-up are within our own Galaxy, we have also observed and detected
extra-galactic novae:

LMC: ASASSN-17pf (ATels by Chomiuk et al. 2018; Bahramian et al. 2018)
Recurrent nova LMC 1968-12a (2016 outburst; Kuin et al., in prep)
LMC 2012 (Schwarz et al. 2015)
Recurrent nova LMC 2009a (Bode et al. 2016)

SMC: SMC 2016 (Aydi et al. 2018; Orio et al. 2018)
SMC 2012 (ATels by Schwarz et al. 2012; Page et al. 2013a.b)

M31: RRN M31N 2008-12a (Henze et al. 2014,2015,2018; Darnley et al. 2014,2015,2016)
AT 2018cmi, AT 2017fyp, M31N 2017-05b, M31N 2007-06D ......

M33: M31N 2016-12a, ASASSN-15th, M31N 2009-01a
Nova in IC 1613 - Local Group irregular dwarf galaxy (Williams, Darnley & Henze 2017)

AT 2017fvz in NGC 6822 — Local Group barred irregular galaxy (Healy et al., in prep)
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Wi Rapid follow-up

Some novae have been followed up extremely
quickly by Swift: observations of V745 Sco started
< 4 hours after the optical outburst was
announced!

There have also been accepted Gl proposals
(specifically for M31N 2008-12a — the RRN which
goes into outburst about once a year), where the
follow-up by Swift has been very rapid (eg < 8 hr).
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Such a speedy turn-around is unique to Swift, and
has been incredibly important for investigating

nova SSS emission.
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Wi Monitoring

As well as the initial rapid follow-up, Swift frequently monitors novae throughout their evolution,
till 100s days — sometimes > 1000 days — after outburst. This means we can measure (or put
limits on) the start and end of the SSS phase, which provides information about the WD mass.

Nova Vul 2007 — T —— RSOIph T
2 P ———————— 100 W\
™~ 15F ' 3 F | ]
-'2 ] 3 "&k i E —~ 10F I ', l'“’ 1 3
g S DU 3 : 'l
S 05 4 3 g [ 4
o . ; 2 1 h
E o] -; ."5—_ '9’
= t ——+—+—+ H 2 o1l | ]
= 1 WL 1 A
oh 0.01 L ' ]
s 91f L T " | | ]
= E ] [ (-
= 10° L t' t ] 10 100 1000
T | | tI L o I] day since outburst
- : — —+—+—+H
15| . . rea cas
sl | 1 0.1 T
E [ N ] = {
~ 16F 13 . b e !
H [ ‘ . { ] § oo1 L ‘ L i 'ﬁ ! !
3 . "‘& . ] = i
#. ¢ ..b _. ®
N I 0 - 'BE : } : : t :
T t T T v 1 2
| :
> ] Z ot i‘ U } al
8 ?i osf 1 1
> i ! : i P ] .....
é - ‘."_‘ -1 I s t } t t t
a “‘?’""q- e § 15F +uw o, +
L = vm2 4 + . IR
L L 1 & =5k » oz o ::: H |
g 3 ‘ .
0 500 1000 1500 2 15‘: : ' : Hamilton-Drager et al.

day since outburst 3500 %000 7500 5000 5500 5000 500 7000 (2018)

day since outburst
UNIVERSITY OF
@ LEICESTER

TDA 111, Clemson (2" - 379 October 2018)



100 k

—~ 10
tn
5
3 1
R
o
8 01
0.01
.
T
= 0.1
3
Q
=
[iF] |
®
0.01 |
103

KT Eri
1 1 I vt !
Vp o oane M
] 5 :E"."s 3 ";-:f'_" RAATE
<, "‘- .-':..:r ::: v
3 I. . E.:'EE _E
3 Y 3
. ¥
E ; r E
3 , E
THOK
TR R T SR T RS TR TR R ]
60 65 70 75 a0
day since optical peak
Nova LMC 2009a
1 I
L] ‘i
3 . et K} ::‘f ;{’ E
HIRLE] *
. io i ‘:t A b
ift K
SRR WA
3 {‘ |r ;' oA E
t t
b
; |
I I ]
4 ||| |H| E
L 1 1
60 80 100 120

day since outburst

o
—h

rate (count s7")

0.01 |

1038

V458 Vul

TDA 111, Clemson (2" - 379 October 2018)

: 51!i¢~' H
"o! | . ,
i +
¥ | ;
- t
L1 |.||'
4 4
| il ‘ t i h | ?
Ll 1 M
400 500 600

day since outburst

NOAO

UNIVERSITY OF

LEICESTER



rate {count s-)

uvw2 magnitude

9.5

04

03

0.2

01 F

145

15

X-ray and UV Variability

rate (count =)

uvw2 magnitude

10

0.1

12

13

14

15

HV Cat
'\uh'\ o “F' q‘{i"ﬂ_
E w» M i, ]
} {

4 ot ]
-|.' A .‘.'» PR .
:"9 ! * '.Qo I 'Y
Y \ 4 o,
Yy J iR
" [} LI |

% '-:.‘a

0 TS 0 =

day since dicovery

0.8

~ 98

E: 0.4 |

3 +

g 02 |

ol

155 |

§' 16 |

185 |

402

V458 Vul
1 L}
+
LI
¥
+
+
4
.
1 1
T T
¢ 1]
-
L]
+ [N NJ

405
day since outburst

TDA 111, Clemson (2" - 379 October 2018)

V2491 Cyg
T T T T
-2
RS
L]
. e ..
L - .
. ° u . .3
.. » -
Il } 1 I
T T L) T
'l’ 7
. n-,,"_
" , ' , -
%
SR L
o]
1 1 1 1
40 45 50 55
day sinca outburst

60

UNIVERSITY OF

LEICESTER



N

flux (erg cm® s A7)

=
ou

i
i}

Grism spectra

. 10712 —— 2017 March 7 to 14 (day 165 to 172)
V725 500 NI [Ne V] — 2017 March 26 to April 23 (day 184 to 212)
(day) 1750 3346\
— 116 [Newvinp 3426 o1
__ 250 - 2977 [ [Ne 111] 4959\
344 i 3869\ 5007
. < Allll Mgl 3968
4.44 T 1860
o wo_ 2800 [om
5.50 ~ 1013 N 1]
' 2143 4363
— 596 E He Il o
6.43 2 2511 3133 \ | '
7.10 T H 1 4861f
= [0 11 ‘ |
— 8.17 % 2332 [
— 916 = l
10.2 t i | '\
11.1 . | J - \
101 I I ' ‘
| i o
L0 . . . 1 J \ | \ ‘ |
2500 3000 3500 4000 4500 5000 2000 2500 3000 3500 4000 4500 5000
A(A) Wavelength (4)
V745 Sco: Page et al. (2015). Very fast RN. V407 Lup: Aydi et al. (2018). ONe nova; probably an IP.
10794 N NILcllo[ol] Mg Il 97.3
1750 2141 2325 2471 2800 — 1005
l Al 1064
1860 — 110.0
-
I 1071 |
:S‘ N 11(2) He ll
| 1750 3203
(%)
b
E 10—12 E
¥
>
)
ey 10-13 4

10714 4

1800

2000 2200 2400 2600 2800 3000 3200

TDA 111, Clemson (2" - 379 October 2018)

V5668 Sgr: Gehrz et al. (2018)
Dust-forming, CO nova.

X UNIVERSITY OF

&’ LEICESTER



possibly leading to its duration being extended. See
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Recent highlights: Nova SMC 2016

Novae in the SMC are relatively rare (~0.9 yrt, cf 2.4 yrl for LMC; Mroz et al. 2016), with the two most
recent being SMC 2016 and SMC 2012. Nova SMC 2016 was first discovered by OGLE, with Swift
observations beginning about a day after discovery. While it was initially bright in the UV, the first X-ray
detection wasn’t until day 28. One of the brightest novae ever observed — but otherwise appears normal.

See Aydi et al. (2018) for more details.
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Statistics
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Coordination
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Modelling by Metzger et al. (2014) suggests that the
reprocessing of early X-ray shocks by a dense
external shell could contribute significantly towards 10° --__T
the optical/UV emission in novae. Early (around 187 , 1JL

optical peak) observations with Swift and NuSTAR 12 7N ]l—-
could provide additional information about this A MM*
parameter space. 0.5 E, BRI S L

Swift has been used as a trigger for XMM and Chandra —
ensuring the SSS is bright enough for grating observations
to be useful

Orio et al. (2015) triggered NuSTAR observations of V745
Sco, finding that there was no X-ray emission > 20 keV, and
the NUSTAR spectrum could not be fitted with a power-law,
ruling out Comptonised gamma-rays. [At early times, this
nova was weakly detected by LAT (Cheung & Jean 2014).]
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Models of nova outbursts predict that there will be a short (0.5+ day) X-ray flash just after hydrogen
ignition, but before the optical discovery; the duration of the flash would be an indicator of the WD mass
and accretion rate. Problem: need to know when/where to look!

Morii et al. (2016) placed limits on 40 novae with MAXI, but the GSC energy band (2-4 keV) is too high
to detect the expected SSS emission (kT < 120 eV).

XRAT countrate [ 1072 ct/s |
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0

Catching the Flash
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Panels (a) and (b) are the individual and merged (rolling ~12 hr
period) observations, respectively.
There was never more than a 10 hr gap between successive
pointings.

Knowing that M31N 2008-12a has a recurrence timescale
of about a year allowed us to carry out a high-cadence
campaign with Swift in the 8-day run-up to the eventual
2015 outburst — but no X-ray emission was detected.

Best conclusion: the flash occurred more than 8 days
before the optical discovery, probably ~15.5 days pre-
discovery, due to a lower maximum nuclear burning
luminosity of RRNe (despite their high mass).

Future wide-field missions such as Einstein Probe (3600
square degrees; launch date 2022) will hopefully detect
such X-ray flashes, which can then be followed-up by
Swift.

The next outburst of RS Oph could be any time now: it's
been 12.5 years since the last, and intervals range from 9-
26 years.

U Sco has a recurrence time of ~10 yr; last outburst 2010.
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