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Motivations to study WD TDEs

Tidal compression at pericenter

— Shock heating & detonation
= R;,/R
— SN la-like transients? g t/ L

10 | BH enters WD BH captures

* Range of Mgy is restricted.
Ry > Rp > Rs,RWD

=> Max. mass of BH (Hills mass):

M -1/2 / p 3/2
Aﬁ{:2><MﬁAQ>(OéE)) ( ‘mj>
. O)

101 10° 10 102 10% 10* 10° 10°
Mgu|[Mo]
SMBHSs cannot tidally disrupt WDs
— Good probe to study IMBHSs



IMBH as a key remnant of SMBH formation

Histogram of observed BH masses
10° SRALL BRI BRULLLL IR B ELLL IR ALLL AL INLLLLL IR AL BELRALLL BRRRLL T
= ] Galactic / Magellanic NS (Latimer et al. 2012) —
- [ Galactic BH (Tetarenko et al. 2016) —
B GW: BH-BH (LIGO-Virgo papers) 7
B I GW: Final BH (LIGO-Virgo papers) N
- [ SMBH (Kormendy et al. 2013) n

——— IMBH HLX-1? (Servillat et al. 2011)

10 —
1 = —]
= - 3
C. f Ll il ol "
1071 10 10° 10° 10* 10° 10° 107 10" 10°

Mgy [M@]

from Enoto. T’s slide

Redshift

Pop Il g Nuclear cluster / /
stellar seeds X 4 e in protogalax
. P ‘ galaxy ° °
Nuclear cluster of R : °
10 2nd generation stars : d
: Direct collapse
8 Mergers of
{ protogalaxies
‘ \é

leftover IMBHs

v v

e e 0%
10 102 103 104 108 106 107 108

Mgy [M@]

Mezcua (2017)



Observational signatures macteod+ 2016
CO WD, MWD — O6M®’ MBH= SOOMQ’ﬁ = Rt/Rp =
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Questions

* How about variety of observational signatures?

— Observational signatures for other parameter cases?




Variety of WD TDEs Kawana+ (2018)

3 parameters: My,p, Mgy, B (impact parameter)

My,p = 0.6 Msun, CO WD
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MethOdS Tanikawa+ (2017), Kawana+ (2018)
1. SPH simulation coupled with simplified nuclear reactions

*  Myp=0.2 Msun, *“He composition, HELMHOLTZ EoS

* Mgy =10%>Msun, B:=R;/R,=5.0

* Nparticle = 8001000

* a- chain network w/ 13 nuclear species Timmes+ (2000)
* Follow until homologous expansion is realized (2000 sec)

* Follow nuclear reaction during tidal detonation phase
* 640 isotopes are considered

e use HEIMDALI. Maeda (2006), Maeda+ (2014)
* In 3D, under approximation of homologous expansion
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WD TDE hydrodynamical simulations
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Light curve: mean over all the angle
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* Atyae =10d, Moy = -16.5 mag (Lo = 1.2 x 10% erg/s)
* Rapid color evolution from blue to red
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Light curve compared with CO WD TDE
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Helium WD TDE shows faster & fainter light curve than CO WD TDE
<= smaller masses of ejecta and >°Ni 11



Timescale - Luminosity diagram

adapted from Kasliwal (2012),
Garcia-Berro (2017)
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Rapid transients found by Dark Energy Survey

Pursiainen+
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Relatively faint, rapid transients match with our WD TDE model
No spectra when the transients are brighter than host.
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Variety of emission from WD TDEs
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Summary

WD TDEs uniqueness: IMBH search & thermonuclear explosion

We predict observational signatures by performing SPH simulations,
nucleosynthesis simulations, and radiative transfer simulations.

Helium WD TDE characteristics:
* rapid evolution (At;,,, = 5-10 d)
* rapid color evolution from blue to red
* Relatively faint L., = 1-2 x 10*% erg/s, Myq) peak = -16.5 mag

WD TDEs show a large variety depending on parameters
* Low-mass helium WD TDEs show rapid evolution. Peak
luminosity ranges L, =~ 10%2-10% erg/s.

* High-mass WD TDEs are similar to SNe la, but their variety is
larger than that of SNe la.
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