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1. ASTROPHYSICAL FRAMEWORK ~ ~

o In a double degenerate merger the orbit is expected
to be nearly circular and with synchronized and cool
white dwarfs.

o In the core degenerate a broader range of orbital
eccentricities and temperatures for the core
component are expected.
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2. INIALCONDITIONS -

0 M,g=0.77 Mg, M,,;=0.60 M.

o T,g=10° K (CC) and 108 K (HC).

o Typ=10° K.

o Two different disk masses:
I\/Idisk

Oyt = =0.10, 0.12.
I\/IAGB t I\/IWD
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3. TMEEVOLUTION

U.15 L LI I | | LI I L LI 1T I LI | T |_ U-15 LI LI LI I LI LI LI I LI | LI
HC Qaia=0-12 ]

Qg =0-12

0.10
0.05 0.05

0.00 & 0.00

vy (Rg)

-0.05 -0.05

-0.10 -0.10 — CC

—— HC

I L) | I I I I I L L) L] I | I I | I | 1 I 1 I | 1 I |
—e

-0.15 poa by by Ty |y

11 1 I 10| | 11 | | /] | I 11 I 11 | | 1 010 | L1 | I 10 | | 1 1 0
1 10 _G15
-14 -12 -1.0 -0.8 -06 -04 -0.2 0.0 02 -02 00 02 04 06 08 10 12 14

x (Rg) x (Ro)



y (Ro)

0.03

0.02

0.01

0.00

-0.01

-0.02

.03
—-0.03

-0.02 -0.01 0.00

0.01

0.02

0.03

3. TIMEEVOLUTION

0.03

0.02

0.01

0.00

y (Ro)

-0.01

-0.02

-0.03

-0.03

-=-= CC

-0.02

-0.01

0.00
X (RO)

0.01

0.02

0.03



3. TIMEEVOLUTION
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o In eccentric mergers the peak temperatures are
slightly larger.

o In the CC case, the nuclear energy release is smaller.

o Eccentric mergers coalesce in a couple of orbital
periods, although the elapsed time is larger.

fldisk Run Tpuak Euuu At
(K) (erg) (s)
0.12 HC 923x10° 1.13x10% 18343
CC  8.55x10%  3.54x10%7 24784
0.10 HC 8.74x10% 1.12x10% 2599
CC  8.18x10% 4.77x10°7 2710
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4. THEWERGED REMNANT

o The remnant is similar to that of the double
degenerate scenario.

o The stronger interactions of the eccentric merger
leave imprints on the accreted mass and the
rotational velocities.

fdisk Run ﬂ'jrlnr ﬂj’disk Tm ax Wmax
(Mg)  (Mg) (K) (s7)

0.12  HC (.88 0.36 3.56x10%  0.23
CC (.88 0.35 3.53x10%  0.25

0.10 HC 0.93 0.39 2.97x10°%  0.30
CC 0.91 0.41 3.10x10%  0.32
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5.4 NEBULAR EMISSION
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6. DISCUSSIONANDCONCLUSIONS  ~

o Although the core-degenerate scenario is viable, a
prompt explosion does not occur.

o A type la supernova can be produced upon
accretion of the debris.

o The gravitational waves radiated during the merger
would be detectable by future space-borne
advanced detectors, like eLISA.

o Although many neutrinos are emitted the
probability of detecting them is negligible.

o Fallback luminosities are large and follow a power-
law of index 5/3.

o The thermal emission depends on the eccentricity.
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6. DISOUSSION ANDCONCLUSIONS

.

o Although the core-degenerate scenario is viable, a
prompt explosion does not occur.

o Density and temperature conditions for a
detonation to develop are not met.

o The temperature peaks off-center.

o The density is too low to produce an accretion
induced collapse (Saio & Nomoto 2004).

o The initial temperature of the core has little
influence on the merging process and the remnant.
The initial eccentricity has a larger impact.

o A type la supernova can be produced upon
accretion of the debris.
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6. DISCUSSIONANDCONCLUSIONS  ~

o The structure of the debris region near the poles for
less eccentric mergers might lead to jets and disk
winds that might be detectable if an explosion
occurs shortly after merger (Levanon et al. 2015).

o The emission of gravitational waves could be
eventually detected by eLISA.

o There are no hopes to detect the emission of
thermal neutrinos.

o The fallback luminosities follow a power law with
index -5/3, and could be easily observed, as it
occurs in mergers or collisions of white dwarfs.
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6. DISCUSSION ANDCONCLUSIONS

o For those case in which a detonation does not occur a
bound remnant can help in explaining some objects for
which we do not have yet a satisfactory explanation:

= High-field magnetic white dwarfs.

= Anomalous X-ray pulsars (4U 0142+61).
= R Corona Borealis stars.
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