CAMELIDS IN THE 5y
DROMEDARIES OR CAMELS?

SINGLE or DOUDLE Peaked light curves from double TDEs
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TOTAL clisrul:)tion
B > rticlal/ rPericenter =3

PARTIAL clisru[:)tion
B = rticlal/ rpericenter < |
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SPH simulations

GADGET2 code, Newtonian regjme
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. Fluids divided into a set of discrete elements (Particles) ’ l ¢

1’ => unlike n~boc19 cocles, SPH codes allow us to follow the evolution of 5 PH simu atlons
1fsirlgle Particle Properties in simulations and build ligrxt curves directlg from them GADGET2 code, Newtonian regime
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Mandel & Levin (2015)

) each star must ha\/e r sxmilar to the one of the binarg CM

Perlcenter

e ap. must be small enough

Z) the binarg must be 51:1” intact When it entérs the

reglon of smgle star tidal dxsrup‘cxon

_> this is the onlg way to have a double TDE 1mmedlatelg after bmarg break—-up

AL

distribution of the parameters of binaries which can
b
Potentia”g exPerience double TDEs

(usmcul for the initial conditions of my simulations)
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L OOW-RT SOLUITION SPH SIMUHL AFICNS (check the outcomes)
| ASSUMPTIONS:
" ) equal-mass binaries (M_=1M R =JR o 10° Particles per star, ¥oofiropic = 35
ap = 5/10 Rie -0
inner bmarg orbital P]ane (32) Perpendlcular to outer bmary orbltal Plane (xg)

PRESZS TR SN A TS |

S
2) Mgy = 107-10°M_

FEAEN RGPS Tor 3 P TR o N

%) binarg cdmon a Parabolic orbit around the BH

4)r free to vary, to test different outcomes

pericenter
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LOW“RiSO LUT]ON 5 PH 5 l MU LAT’ONS (check the outcomes)
| ASSUMPTIONS:
) equal-mass binaries (M_=1M R =JR o 10° Particles per star, ¥oofiropic = 35
ap. = 5/10 R o -0
inner bmarg orbital P]ane (32) Perpendlcular to outer bmary orblta! Plane (xg)

S i .. -

SN 6
2) Mgy = 107-10°M _
%) binarg cdmon a Parabolic orbit around the BH

4)r free to vary, to test different outcomes

pericenter
)
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Shbatad M2

Genera”g, when double TDEs occur one star remains bound to the BH while

the o’cher becomes unbouncl and leaves the sgstem aﬁ:er bina:y break~up
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HlGH"RiSOLUT]ON SPH SIMULATIONS (builcl the total light curve)

107 Particles per star; total clisruPtiom almost total clisruption, Partial clisruption
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RESUITS: equal mass binarg~5H cleep encounters

do not Procluce doub

= Peakecl light curves,

equal mass binar9~5

- orazing encounters

carl PI"OCIUCC CJOU!Z)IC PCBI(CCI Ilgl"!t CuUurves

(see Guillochon & Ramirez-Ruiz (2013, 2015))
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HIGH-RESOLUTION SPH SINIUILAT KNS

non ec!uaL-mass binaries) @lmost) total disruptions

’;

® SIMULATION 1 M%, =04 M, R%] 00K (4107 Par’cicles);
® % M%Z = O.Z7 M@) R%Z = 0.6 R@ (Z,7X]O4~ PartiCl€S> (from Mandel & Levin 2015)
| ' a‘
— SIMULATION2:M_;=05M_,R_;=0.6R_(I0° particles); o
| M%z =M R%z =LK (2x107 Particles) . ’
' \
. ' SIMULATION 3: Mo dM R =R (2x10? Particles); —
O i Mo =05M R =06R (102 Particles) ;
¢
¢
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HIGH-RESOLUTION SPH SINIUILAT KNS

non equa|~mass binaries) (almos’t) total disru!:)tions

SIMULATIONL:M ;=04 M_ R ;=05R_ 4x10? Par’cicles);
M%Z = 0.27 l\/]@j R%Z = O.a R@ (Z.7X]O4~ PEFﬁClCS) (from Mandel & Levin 2015)
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M =M, R =1R (207 Particles) g
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ISIMULATION3: M ,=1M ,R ,=1R (2xI0? Particles);' ] —
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5 = 5 ¢ G S
M -0 M R 0.6R_(I0 Partlcles) G

RESULTS: the visibilitg of the double Peak Increases

increasing the difference between the star masses in the binarg and if

the less massive star remains bound to the BH after binarg break~up
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CONCLUSIONS
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high number of stellar binaries => double TDEs to be considered
under certain conditions, binarg components can be

disrupted in sequence immediately after binary break-u
2 < Y 4 B

double Peakecl light curves from double TDEs can be observed in case of
grazing encounters and in case of cleep encounters but with enough different binarg

comPoncnt masses ancl boncl o1C the ]ess massive star to the BH aFter binaxy brealeup




e

J binarg break~up -> one star bound to the BH -> Possible Perioclic disruptions
(it onlg Par‘cia”9 disruptecb, Possible Periodic single Peaked flares after the one of

double disruption

= cle‘cectinga double Pcakecl flare allows us to Preclic’c the likelg presence of Perioclic:
ﬂares, which can thus be better modeled due to their Possiblc 1Co”ow~up

o TDEs allow us the detection of otherwise quiescent BHs

hope in the advent of new telescopes (LSST)
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SPH simulations with GADGET2
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S (smoothecl Par‘cicle hgcﬂroclgnamics) codes-GADGET2:
fluid divided into a set of discrete elements (Particles)

each Particle has a characteristic spatial distance (smoo’thing |ength) over
which its Properties are evaluated ]:)3 summing the Properties of Particles in
the range of the kernel function accorcling to the kernel itself
smoo‘ching |ength definition: the corresponclent kernel volume must contain
a constant mass

smoothing Ieng’ch allowed to vary with time => aclaptation to local conditions

hierarchical tree algori’chm to evaluate gravitational interactions
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S (smoothecl Par‘cicle hgcﬂroclgnamics) codes-GADGET2:
fluid divided into a set of discrete elements (Particles)

each Particle has a characteristic spatial distance (smoo’thing |ength) over
which its Properties are evaluated ]:)3 summing the Properties of Particles in
the range of the kernel function accorcling to the kernel itself
smoo‘ching |ength definition: the corresponclent kernel volume must contain
a constant mass

smoothing Ieng’ch allowed to vary with time => aclaptation to local conditions

hierarchical tree algori’chm to evaluate gravitational interactions

unlike n~bod9 codes, it allows us to follow the evolution of single Particle

Prol:)erties in simulations and build Iight curves clirectlg from them
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