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1. Introduction

Several interesting astrophysical phenomena have been invokedxplamed by the merger
of two white dwarfs in a binary system. Among these phenomena perhaps ft@xaiding ones
are that these mergers are probable progenitors of type la superrogae the recent review of
Ref. [A] and references therein — likely progenitors of short gamnyabuests and magnetars in
old populations[[2] and possible progenitors of massive DAZ white dweitfsdusty disks around
them [3]. Moreover, they are guaranteed sources of gravitationasuahich will be enventually
detectable by future space—borne observatories like L[BA [4]. Hewéhe existing simulations
of the coalescence process have been performed with low spatialtie@s@). There is only one
recent set of simulations in which a large number of partidles [6] has bseh but the range of
masses (and chemical compositions of the coalescing white dwarfs) stuthesiwork was rather
limited, and only regular carbon—-oxygen white dwarfs were consid€@edsequently, the results
of these simulations need to be confirmed and the range of parameters stisdiesteds to be
expanded to include a wide range of masses and compositions of the mehif@gwarfs. This is,
precisely, the aim of this work. Here we show the preliminary results offan & explore a broad
range of mergers involving white dwarfs of different masses and chéouogositions using high
spatial resolution. To this end we have computed the coalescence of thiteedwarf binary
systems. The first two systems involve helium and carbon—oxygen whitdsdftlze 03+ 0.5M,
and 04+ 0.8M, systems) and in the third case presented here two otherwise ty@éalQvhite
dwarfs are involved.

2. Input Physics and method of calculation

We have followed the hydrodynamic evolution of the binary system using-hc8Be. Since
SPH is a well known technique, we will only describe here the most impoeatitifes of our code.
The interested reader can find more details in Ré¢fs. [4] fnd [5], wherganeral introduction to
the SPH method can be found in the excellent review of REf. [7]. Our Siélel uses a prescription
for the artificial viscosity based in Riemann—solvefis [8] together with time robbge viscosity
parameters. Additionally, to suppress artificial viscosity forces in pusarstows we also use the
viscosity switch of Ref. [[9]. In this way that the dissipative terms are éisdlgrabsent in most
parts of the fluid and are only used when they are really necessarytog@sshock. Within this
approach, the SPH equations for the momentum and energy conseregiibrespectively
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wherep;; = (pi+pj)/2 andrj = (F +Fj)/2, whereF is a positive definite function which depends
only on|r| and and on the smoothing kerrtelused to express gradient of the kerW.j =Fijfij.
The signal velocity is taken ag = ¢ +c; — 49;; - §; and the rest of the symbols have their usual
meaning.
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However, we have found that it is sometimes advisable to use a differenuli@tion of the
equation of energy conservation. Accordingly, for each timestep we atanbpe variation of the
internal energy using Ed. (2.2) and simultaneously calculate the variattempierature using:

daT m; Tj oP =
ot~ 4o [(ﬁT>p] ,-v” LI e &
wheregyisc includes the contribution of viscous dissipation, which is computed in a waygmado

to that of Eq. [22). For regions in which the temperatures are lower thatO8K or the densities

are smaller than & 10° g/cn?® Eq. (2.2) is adopted, whereas Ef.]2.3) is used in the rest of the
fluid. Using this prescription we find that energy is conserved best.

We use a standard polynomic kernfel] [10}x 30° SPH particles and the gravitational forces
are evaluated using an octrge][11]. Regarding the integration methodeveepuedictor—corrector
numerical scheme with variable time stp|[12], which turns out to be quiteaeciEach particle is
followed with individual time steps. With this procedure the energy and anguwanentum of the
system are conserved to a good accuracy. The equation of statechftwptes work is the sum of
three components. lons are treated as an ideal gas but taking into eComlwmb corrections. We
have also incorporated the pressure of photons, which turns out to betamponly when nuclear
reactions become relevant. Finally the most important contribution is the peesdegenerate
electrons which is treated integrating the Fermi integrals. The nuclear neadopted herd [13]
incorporates 14 nuclei: He, C, O, Ne, Mg, Si, S, Ar, Ca, Ti, Cr, Fe, Il Zn. The reactions
considered are captures af particles, and the associated back reactions, the fussion of two C
nuclei, and the reaction between C and O nuclei. All the rates are takenRBﬁm]. The
nuclear energy release is computed independently of the dynamical emakittomuch smaller
time-steps, assuming that the dynamical variables do not change much thegegtime-steps.
Furthermore the energy loss by neutrino emissioh [15] is also computed.

3. Hydrodynamical and chemical evolution

All the simulations were perfomed following the same procedure. We relaxeethérging
white dwarfs following closely the procedure previously adopted in Hif.ifi which an artificial
momentum loss was added to mimic the loss of energy due to the emission of graaltataves
during the inspiralling phase. Within this approach all the SPH particlesidessimost keplerian
orbits. This is illustrated in the top left panel of Fig. 1, which shows the terhgeaution of
the SPH particles for the simulation of the coalescence of tBe-0.5M., double dwarf binary
system. Soon after, the less massive white dwarf fills its Roche lobe and raafes tregins, as
can be seen in top central panel of Fig. 1. The top right panel of Figodsthat, after some time,
the matter outflowing the secondary hits the surface of the primary white dwdrépreads on top
of it. Note as well that since the radius of white dwarfs scalesa¥’?, as the secondary loses
mass its radius increases and, hence, the mass—loss rate of the seamrdases, thus leading
to a positive feedback of the process. As a consequence of this pdgiédback an accretion
arm is formed which extends from the remnant of the secondary whitef deertral panels in
Fig. 1) to the surface of the primary, more massive, white dwarf. Thisetioararm becomes
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Figure 1: Temporal evolution of the positions of the SPH particlestf@ merging of the @+ 0.5M
double dwarf binary system. The positions of the SPH pagitiave been projected on the orbital plane.
Time is shown — in seconds — on top of each panel. The coloisatelthe different temperatures. See
text for details.

entangled as a consequence of the orbital motion of the coalescing whitks dwd adopts a spiral
shape. Ultimately, the secondary is totally disrupted and a heavy disk is f@amedd the primary
(bottom panels of Fig. 1). Note that final configuration has cylindricairegtry, that all the orbits
of the SPH particles belonging to the secondary have been circularidettha@rthe spiral pattern
has totally disappeared.

In Fig. 1 we have plotted the SPH particles using different colors to showethperatures
achieved during the coalescence process. Particles with temperatulies $raa 10 K are shown
in yellow. Regions of the fluid with temperatures ranging from KGo 5 x 10’ K are depicted in
blue, whereas for particles with temperatures betweerl® K and 1¢ K we have used green.
Finally, particles with temperatures higher thar? ¥0are plotted in red. As can be seen in Fig.
1 the initial configurations of the merging white dwarfs are practically isothkeamd only the
external region of the secondary white dwarf is hotter than its isothermaleaop left panel of
Fig. 1. This is due to the effect of tidal interactions. As time passes the partiatlowing the
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Figure 2: Radially averaged temperature profiles as a function otigadi

secondary become accreted by the primary and a hotter spherical ivedl ground the primary
(top central panel). Note as well the presence of a hot spot at the lodgatichich the previously
discussed accretion stream collides with the surface of the primary. Inghegtd panel of Fig.

1 it can be seen how the secondary is already heavily deformed aseqgoense of the ongoing
process of disruption and how viscous dissipation due to tides heats its nfarshee regions. It
also can be appreciated how, simultaneously, the recently formed hatdmquts a bar-like shape,
which ultimately becomes more extended on top of the surface of the primay.adavell that in
the central panels of Fig. 1 itis quite apparent that some of the material cghidlin the surface of
the primary is bounced back. It can also be seen how the hot spot begxiend over the surface
of the primary (medium central panel) and how finally forms a corona arém primary (right
central panel). In turn the spiral pattern of the accretion stream is quiteet, but its temperature
remains rather low< 5 x 10’ K). Finally, in the bottom panels of Fig. 1 it can be seen that by
the end of the simulations the accretion disk is rather cool and has an almfesit pylindrical
symmetry and a shallow gradient of temperatures whereas the region of nmaxtemperatures
has an ellipsoidal shape surrounding the original surface of the priamaras a steep gradient of
temperatures.

In Fig. 2 we show the temperature profiles at the end of the simulations forréderirergers
studied here. We have averaged the temperatures of those particlemdlos®rbital plane. The
average was done using cylindrical shells and the size of these shelihosen in such a way that
each of them contained a significative number of particles. As can befeedme 03+ 0.5M., and
the 04+ 0.8 M., systems, the region of maximum temperatures occurs off-center, at theftig
original primary, in the region of accreted and shocked material, whése#se merger in which
two equal-mass.8M. white dwarfs coalesce the maximum temperature occurs at the center of
the merged object, as it should be expected. In fact, the temperaturegsbiden in this figure
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Run Mwp Maisk Macc Mg Trmax (X 108) K Ruisk(x0.1R5)

0.3+0.5 062 0.18 0.12 18 6.0 2.0
0.4+0.8 092 0.28 0.12 18 6.5 2.0
0.6+0.6 1.10 0.10 050 18 6.2 0.7

Table 1: Summary of hydrodynamical results.

clearly show that the cores of the primaries in the first two simulations remain timast and,
hence, are rather cold. These cores, in turn, are surrounded diyesvelope wich corresponds

to the shocked material coming from the disrupted secondary. Nucleaioresaare responsible
for the observed heating of the accreted matter, initially triggered in the slaegions. The case

in which two Q6M., white dwarfs coalesce is somewhat different. In this case there is ndt a ho
envelope around central object and, instead, the central region @bthpact object is formed

by the cores of the merging white dwarfs. Most of the temperature inciedlis case is due to
viscous heating since nuclear reactions are negligible because thessmangamperature of the
shocked material is not enough to ignite carbon.

We have shown that in all the cases studied so far a self—gravitating s&diotins after a
few orbital periods. The time necessary for its formation depends on sersyeing studied, and
ranges from 200 to 500 seconds. This self-gravitating structure temsiall cases of a compact
central object, surrounded by a keplerian disk of variable extensiptable 1 we summarize the
most relevant parameters of the three mergers studied here. Columnsreeo folur and five list,
respectively, the mass of the central white dwarf obtained after the dmnupf the secondary,
the mass of the keplerian disk, the accreted and the ejected mass. All thes muassgpressed in
solar units. In column six we display the maximum temperature achieved duringahescence,
whereas in column seven the radius of the disk is shown. As can be sedhe fiirst two simu-
lations the accreted mass is approximately the same. In all three cases thgat@sksfeom the
system (those particles which acquire velocities larger than the escapéwédkvery small. The
maximum temperatures are roughly the same in all three cases. We havéHatitikse tempera-
tures are somewhat smaller than those obtained in our previous simulgfiofa@&l]y, the radial
extension of the disks is the same for the first two simulations and it is consigeraaller for our
last case. This is a natural behavior since in this last case the centretl isbjther massive.

In Fig. [3 we show the main characteristics of the merged configurations. lefthEnels of
this figure the rotational velocity is shown as a function of the radius. Adeaseen, the central
objects rotates as a rigid solid in all three cases. This behavior was afi@aaty in Refs. [B]
and [], and it is a consequence of the conservation of angular mome@mitep of the primary
white dwarf a rapidly rotation shell can be found for the cases in which tbecoalescing white
dwarfs have different masses. Finally, for sufficiently large radiugtationally—supported disk is
found. The exact location where the disk begins can be easily foundkintpat the left panels of
Fig. [3, where the keplerian velocity is also shown as a dashed line. Thgelrathe slope of the
profile of the rotational velocity clearly marks the outer edge of the compaet iobject and the
beginnig of the disk. All the disks extend up to some solar radii, but in theredtezgions of the
disk some excess of artificial viscosity spreads the disk structure ani@arostructure is formed.
This can be seen in the left panels of Hip. 3, but perhaps it is more clgamtgaated in the right
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Figure 3: Left panels: rotational velocity of the merger products dsrection of the radius. For the sake
of comparison the keplerian velocity is also shown as a ahbhe. Right panels: surface density profiles
compared with the theoretical thin disk model profiles (@aslnes).

Run  0.3+0.5 0.4+0.8  0.6+0.6
He 0.94 0.95 0.0

C 25x102 12x102 0.4

O 37x102% 16x102%2 0.6

Ca 60x10° 50x10% 0.0

Mg 20x10° 40x10°% 0.0

S 30x107 70x10° 0.0

Si  10x10% 30x10° 0.0

Fe 40x10°% 20x10° 0.0

Table 2: Averaged chemical composition (by mass) of the heavy mitatly—supported disk obtained by
the end of the coalescing process.

panels of this figure, where we have plotted the surface density as ttofunt the distance. For
the sake of comparison the theoretical surface density of a thin disk aaalyticiel [I] is also
shown as a dashed line. As can be seen in this figure for the first two redhgee is a region
where the analytical model and the numerical results are in good agreehemwever, at large
enough distances the SPH density profile falls off more rapidly than thaedh#doretical model.
This is due to the excess of artificial viscosity previously noted. In the cbfee merger of two
egqual-mass.6 M. white dwarfs the agreement is poor. In this case, the symmetry of the system
avoids the formation of a clear disk structure, giving rise instead to a rotelijpgpid around the
central compact object.

Finally, in Table 2 we show the chemical composition of the merged configusatidoie that
for the cases in which a He white dwarf is involved, namely t18400.5M and the 4+ 0.8M,,
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binary systems, some matter is burnt, given that the temperatures achiewegltie mergers is
larger that 18 K. As a consequence we find non-negligible abundances of Ca, Mj,a®d Fe.
Note as well that list the abundances in the rotationally—supported disksabitndances of these
elements are larger in the hot corona surrounding the central comgactsobThis has impor-
tant consequences because it is thought that some of the recentlyadestavetal-rich DA white
dwarfs with dusty disks around them — also known as DAZd white dwarfsowtdcbe formed
by accretion of a minor planet. The origin of such minor planets still remains arpisiace
asteroids sufficiently close to the white dwarf would have not survived\@®B phase. However,
planet formation in these metal-rich disks is expected to be rather efficiestptbviding a natu-
ral environment where minor planetary bodies could be formed and, ultimatily disrupted to
produce the observed abundance pattern in these white diarfs [3].

4. Discussion

4.1 Gravitational Wave emission

We have also calculated the gravitational wave emission of the merging systedwng so
we have used the slow—motion weak—field quadrupole approximatipn [17]
2G 9°Q{ (t—R)

1T - KX 7
hik (06X = S5 g2 (4.1)

wheret — R=t —d/cis the retarded time] is the distance to the observer, a@ﬁf(t —R) is the
quadrupole momentum of the mass distribution, wich is given by

(R = [ pxt-RIX — S234)d% (4.2)

To compute the quadrupole momentum of an ensemble of SPH particle$, Bidhdd.Been dis-
cretized in the following way:

ST (t— R) ~ Ry (N) ﬁlmmo) 2K (pV % (p)a (p) + X (p)ak(p)] 4.3)
p=

Wherem(p) is the mass of each SPH particle, aui), v(p) anda(p) are, respectively, its position,
velocity and acceleration and

Rkt (N) = (& — NiN) (851 —NjNi) — %(51 —NiNj) (&1 — NNi) (4.4)
is the transverse—traceless projection operator onto the plane ortthégdma outgoing wave di-
rection,N.

An example of our results is shown in figlile 4, where the dimensionlesssdtraamdh,, as a
function of time for different inclinations are respectively shown for tt&00.6 M., merger stud-
ied here. As it can be seen in this figure, the emission of gravitational viagesitially an almost
sinusoidal pattern of increasing frequency. Note thaffor i = 17/2 is zero because the orbital
plane is parallel to the line of sight. The different phases of the pronassly, spiralling, merger
and ringdown, can be clearly distinguished. In any case it is clear thatglthduring the first part
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Figure 4: Gravitational wave emission from the coalescence o6ar®.6M binary. The dimensionless
strainsh,. andh, are measured in units of 18. The source is located at a distance of 10 kpc.

of simulation the same chirping pattern is found, once the merger proceegiatiti@tional wave
signal suddenly disappears on a short time scale, comparable to the joebibal.

In order to check whether or not LISA would be able to detect a close whigef binary sys-
tem we have proceeded as follows. We have already shown that the mooshent feature of the
emitted signal is its sudden disappearance in a couple of orbital periodhatrtie gravitational
wave emission during the coalescence phase does not increase nptidealse, the gravitational
wave emission is dominated by the chirping phase. Hence, we have assanggttorbital sep-
aration of the two white dwarfs is exactly that of our binary sysiehen mass transfer starié/e
have done so because, as explained before, we have added a sfitédl acceleration term to the
initial configuration in order to avoid an excessive computational dematine aery beginning of
our simulations. This acceleration term is suppressed once the secteddng to transfer mass
onto the primary. Note, however, that the mass transfer starts when thedseg fills its Roche
lobe and, consequently, this orbital separation is physically sound. VWefteher assumed that
the integration time of LISA will be one year. We have checked that duringpii®d the vari-
ation of the orbital separation is negligible. Of course, should the integratienbe smaller the
signal-to—noise ratio derived below would be smaller. Hence, our reboltddsbe regarded as an
upper limit. The signal-to—noise ratin, is given by

2_ +°°ﬁ2(°))d£
- Jie Sw) 2m

n (4.5)
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Figure 5: A comparison of the signal produced by the close white dwiaidty systems studied here, when
a distance of 10 kpc is adopted, with the spectral distidiputf noise of LISA for a one year integration
period.

whereS(w) = $(w)T is the sensibility of LISAT is the integration period, arft w) is the Fourier
Transform of the dimensionless strain. It can be easily shown that fonaenematic gravitational
waven = h(w)/i/z(w). The maximum distancelnax, at which LISA would be able to detect a
close white dwarf binary system is then:

5\ / M\, v, \23[ 1023
Onax ~ 17<n> (M@) (1 mHZ) 0 kpc (4.6)
wherevy is the frequency of gravitational wave, altis the chirping mass.
3/5
M = (M) (4.7)

beingu = mymp /Mot the reduced mass, ally,; = my + My the total mass.

In order to evaluate the maximum distance at which LISA would be able to deeclose
white dwarf binary systems studied here we have adopted5. We have furthermore used the
integrated sensibility of LISA

In Fig.[5 we compare the signal produced by the close white dwarf biyatgras studied in
this paper, when a distance of 10 kpc is adopted, with the spectral distnlmitiwise of LISA for
a one year integration period. As it can be seen, all of them will be evgntisdiected, at different
signal-to—noise ratios.

Thttp://ww. srl. cal tech. edu/ ~shane/ sensitivity

10
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Run Tmin (Yr) L (erg/s) tmax(yr) L (erg/s)
0.3+0.5 16! 6x10®° 5x10° 10"

0.4+0.8 16! 5x10®° 9x10% 8x10%
0.6+0.6 3x 1011  10%° 10  4x10%

Table 3: Typical viscous timescales

4.2 Long—-term evolution

Despite the fact we have shown that no explosive nuclear burningpé@sduring the merg-
ing phase, this does not necessarily mean that such an explosion cotdétenplace due to mass
accretion from the disk at late times. If mass acccretion occurs at rates istnatiel 0% M, yr—!
then, central carbon ignition is possible and SNla is the most probableno@itcn the other hand,
if the accretion rates are larger than this value, then off-center carbibioigis the most probable
outcome, giving rise to an inward propagating burning flame and an ONe dwéd is likely to
be formed [IB[ 30| 39] wich might eventually become a neutron star bg@merinduced collapse
[E3,[22]. However, once the disk has been formed, the hydrodynhtimeascale becomes domi-
nant and does not allow to follow the subsequent disk evolution. Howsware estimates of the
accretion rate can still be done by considering the typical viscous treridpescales([[23, 24, 5]

1dT\ *
Tyisc = <Tdt> (4.8)
whereT is the rotational kinetic energy and
dT 00\% ,
o __/<0r> r2n(r)d (4.9)

is its rate of change. In this expressiQris the angular velocity, is the radial cylindrical coordinate
andn is the (physical) viscosity parameter, that depends on the viscous meuhdinike disk is
laminar and the viscosity is that of degenerate electronsiher2.0 x 10-°p%3g/cm s [26,[2]].
If, instead, the disk is turbulent the approximatigr= pvil;/Re; is valid [24]. In this equatior

is the size of a turbulent cell — which we take to be the minimum of the radial ame:pedicular
scaleheights —v; ~ 0.1cs is the turbulent velocity and Rex 5.0 x 10° is the critical Reynolds
number. Using these prescriptions for the viscosities upper and lower limits tggital transport
timescales of the disk can be obtained. The total rotational kinetic energpadessL and the
corresponding timescales using this approach are given in table 3. 3beaed accretion rates
can be obtained taking into account that

Macd® -
L~ 75‘;0\/ ~ MV2 (4.10)

To compute the accretion rates we have adopted the keplerian velocity ofnsreeidge of the
disk. For the case in which the laminar viscosity is used the resulting accrateturns out to be
10-2°M,, /yr rate, while in the case in which the turbulent viscosity is adopted we obtatithiga
accretion rate is 1M, /yr rate. Note that if the disk is turbulent, the accretion rate is close to
the critical one, and an off—center ignition turns out to be a probable m&ctn order to check if

11
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Figure 6: Richardson number

the disk is turbulent we have computed the Richardson number. If the Rgdranumber is larger
than 1/4 then, stability is guaranteed. If this is not the case the disk may still lngdent, since
this is only a necessary condition. In fig 6 we show the Richardson numlzefuaetion of the
radial coordinate for the three cases studied here. As can be seernhbeondition Rt 1/4 is
satisfied all over the disk. Hence, most likely the resulting disks are turtaielh) consequently,
the result of the three mergers studied here will be the formation of an OMNe @arf and, for
large enough times, as the the disk is accreted accretion—induced colfahsecentral compact
object.

4.3 Short Gamma—Ray Bursts

Another interesting question is whether a binary system of white dwartd teuconsidered
as a possible engine for short gamma-ray bursts. Following a very simpk f@8tiwe have cal-
culated the accretion luminosity obtained from the interaction of high eccentieiar material
with the recently formed disk. This model is intended to explain one of the mogjuiirtg prop-
erties of gamma-ray bursts, namely the long-lasting X—ray emission after thegarama-ray
emission phasq [R9, B(.|31]. We have already shown that as a resié oferger of two white
dwarfs of different masses, most of the SPH particles of the disrupteshdary form a keplerian
disk. These SPH particles have circularized orbits. However, some nhatetiee secondary is
launched to highly eccentric orbits as well. This material will probably intesditt the recently
formed disk, releasing part of its kinetic energy in the form of electromagmaves. The time
needed for a particle to be braked at a certain dissipation radius camripeitsal using the orbital

radial equation
ar L (2 (e_viy- 2 (4.11)
dt m 2mr2 '
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Figure 7: Expected fallback accretion luminosities for some of thestexcentric particles of each simula-
tion

After integration the result can be written as

rz rdr
T :i/ N 4.12
fufz n VAr2+Br+C (4.12)

whereA = 2E/m, B = 2GM andC = —(J/m)2. This integral can be solved analitically, and the
solution turns out to be

2

(4.13)

Ty, =

\/Ar2+Br+C+ B arCsin<2Ar+B>
A 2A/—A v—-D

whereD = 4AC — B?. Following closely Ref. [[38] we have chosen the dissipation radius to be
equal to the disk radius at the end of the simulation. In figlire 7 it can be theeaccretion
luminosity derived from our simulations. This luminosity has been computed asgtinginthese
highly eccentric particles loose all its kinetic energy when interacting with the ditus, the
results shown in Fig[] 7 can be regarded as an upper limit for the actuayXminosity. Note
that although the X—ray luminosities are smaller than those typically observdéwhihgamma—
ray bursts — which are typically of 10*® erg/s — white dwarfs mergers predict the correct time
dependence({t%3) and, hence, cannot be totally discarded as possible sources bjahona-ray
bursts. However, an inspection of F[J. 7 reveals an important resultiniipisrtant to realize that
altough the B+ 0.6M and the BB+ 0.5M;, models could in principle be candidates for some
type of low—energy bursts, they cannot explain the long—term X—ray amis©nly the merger
of two white dwarfs of masses®and 08M., can, in principle, generate such an long-lasting
emission, behavior that can be attributed to the higher degree of asymm#igysyfstem.

f
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5. Conclusions

We have performed several high—-resolution simulations of coalescing divdefs. In all
cases, the merged configuration consists of a compact central objectrsiled by a self—gravitating
keplerian disk. For the.8+0.5M,, and the M4+ 0.8M, cases the disk can be considered as a thin
disk, whereas for the.6+ 0.6M., case we have found that the resulting disk resembles a rotating
ellipsoid around the central object. We confirm the results obtained in piewiorks [b[}[]6] and
we find that only when one of the merging white dwarfs is a He white dwarianceactions are
relevant. However none of the cases studied here show an explesiseibur during the merging
phase. Furthermore, no essential differences are found when ¢h@azti abundances obtained
here using an enhanced spatial resolution and a refined prescriptithe fartificial viscosity and
those obtained in previous workg [3] are compared. We have showelathat the emission of
gravitational waves from these kind of systems is strong enough to beatbery LISA. We
have also shown these results also confirm previous findings and,ttiaishey do not depend
appreciably on the spatial resolution used to perform the calculations.

With respect to the long—term evolution of the mergers we have found thatiratlisks are
potentially turbulent. This result implies that very large accretion rates frardisk onto the
primary are expected. Despite our crude approximations, it is quite likelyttbse accretion rates
would lead to an off—center carbon ignition and no supernova explostxpécted to occur in these
systems, although an in depth study remains to be done. A detailed calculatfieneslution of
the resulting disks, including an accurate description of the mechanismgolaamomentum
transport, must therefore be done. Unfortunately this task is far betpencurrent possibilities of
SPH techniques. Finally, we have also found that white dwarf mergers begiussible candidates
for the production of some low energy short gamma-—ray bursts. Thedtimraf highly eccentric
material with the disk might produce an acccretion luminosity wich reasonably éitsliberved
properties of these bursts.
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