Lesson Learned from (some) Recurrent Novae .
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*at MAX: H, He and N as a typical He/N CNe
* during the NEBULAR phase: little N, O and quite strong Ne (III and V)
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*at MAX: H, He and N as a typical He/N CNe
* during the NEBULAR phase: little N, O and quite strong Ne (III and V)
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..when it comes to [Ne] emission lines:
* Ne abundances
* WD composition & SN-Ia connection

* is U Sco peculiar or is that ALL RN (of the U Sco type)
hosts ONe WD as suggested by Webbink in 1990?

* is erosion taking place ?



Kingdon & Williams (1997) showed that it is possible to derive
relative (not absolute) elemental abundance pairing “appropriate”
lines.
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Mason (2011) showed that the WD composition (CO/ONe) can be
pinpointed on the basis of the ejecta relative [Ne/O] abundance

(>0 in ONe WD and <0 in CO WD).



[Ne/O]J: Usco=1.16, NLMC'09=2.07, YY Dor=1.98

CAVEAT:

* assume same line forming region
* is not too precise at large density

but no doubts about the 2 LMC RNe:
[Ne ITI] > [OIII]
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late decline spectral evolution "conclusions®:

* most of the objects have not been followed long enough into
their nebular phase

* U Sco type RNe observed at late stages seem -all- heavily
enriched in Ne suggesting an ONe WD



Figure from Mason et al. (2012)
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Figure from Mason et al. (2012)
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LMC'09 line profiles:

6550 6600 6650

1 1 | 1 1 1 1 I 1 1
3850 3900




THE ASTROPHYSICAL JOURNAL S UPPLEMENT SERIES, 197: 3] (2app), 2011 December SCHWARE ET AL.

-
BOOD.Q
4860.0
3900.0
* _*VEN Pup 2800.0
2300.0 W 1213 Cen
TS 6o oy 1850.0
1800.0 4 e —— “HEQ? Fup
* B *vi2s1 seo 1800.0
1750.0 __WE'B Wl
. W rusiie sgr (o7
950.0 ™ #2467 Cyg
* *V1047 Cen B40.0
540.0 _'lwzan Sea
V723 Cas g BO0.0
u XMMSL1 JOB0636.2 604935 &
T 508 Pup u
Uy byl Ly g pepgep] L oa '-F‘ii.u L g

1 10 100 1000
doy ofter gutburst

Figure 4. X-my epochs for 3wifi sources with the best 55 phase covemge. The novae are arranged by increasing optical emission line FWHM with the FWHM values
shown either left or rght of the source. U™ is used for novae with unknown FWHM velocities. Refer to Table 3 for a summary of the color coding.

from Schwarz et al. (2011)



norm. flx.

6

Tl

Ho
Ol 8446
Ol 7774

| @ day +5

—-6000

YY Dor line profile

—4000

200

LA I A B B L e B LA L L
_| ® ®
[ 8 o o
4 | 4 A |
wh® 4 .1 red peak
| [ N
_ ol b
ﬂ > [ @ gy
M‘ 7 E | « harrow component] flux barycenter
m | [ o & g-
| ~100 |- ~
[ o]
: - S +1  blue peak
e -200 | 4 -~
Ty IN“. 4
P I TR I AR T N I P '.?. .?. Ly v by oy ey by s 1y
-2000 0 2000 4000 8000 5 10 15 20 25 30
km/s epoch (days from max)
T T T T T T T T I T T T T T T IIIIIIINIAIRIRICI)W Ielml.llllll |||||||B|R|O|A|D||?m'|||||||
- . 5 [ disk -
+16 r th'léw case B
L . a
Ig da§ +8
i | .5 L

Balmer dec.




U Sco 2010
V394 Cra 1987
LMC 1990/2 1990
V2487 Oph (1998)
YY Dor 2004
LMC 2009 2009
V2672 Oph 2009
V1721 Aql 2008
KT Eri 2009
V2491 Cyg 2008

55-65
21?2/n

50
10

65
30

Mason et al '12 +
Diaz et al '10

Sekiguchi et al'87

Williams et al '91 +
Sekiguchi et al'90

this work

this work
Munari et al '11
Hounsell et al '11
Imamura et al '12

Munari et al '10



line profile evolution “conclusions®:

* the narrow is common to the majority of U Sco type
RNe

* there might be a correlation between the He II
emission and the start of the SSS phase



Conclusions:

* U Sco type RNe are possibly an homogeneous class with:
a) ONe WD
— no SN-Ia progenitor = only U Sco type or all RNe?
— eroded WD
b) narrow emission and HeII in particular
if early accretion recovery:
— no wind phase within the outburst ?
— SSS fueled in part by accretion ?
if ejecta: = what special about these RNe?

* need:
a) more observation during the late decline/nebular phase
b) address the possible correlation HeIT - SSS phase
c) more data sampling the appearance/evolution of the
narrow component including tfime resolved spectroscopy
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