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unbound debris Stars tidally disrupted by BH

\ ‘ tides (Rees88, Phin.ney89. Recent:
‘ bound debris '\ Ryu+20, Rossi+21, Bonnerot &
Stone 21)

Multimessenger emitters

« Luminous electromagnetic

flares (reviews: Saxton+20, vanVelzen+20,
Alexander+20)

- High energy neutrinos
(Hayasaki?1, Stein22, Reusch+22))

. G\WSs (Kobayashi+04, Toscani+19,20,22,23,
Pfister, Toscani+22)

(Original image from Rees88. Snapshots produced by Toscani
using PHANTOM (Price+18)
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unbound debris

\
VA
: bound debris ) - Refine estimates of Pfister,

Toscani+22 and Toscani+20
considering all the harmonics of
the signal (formalism by
Berry&Gair1O)

- Distinction between full TDEs and
repeated partial TDEs

(Original image from Rees88. Snapshots produced by Toscani
using PHANTOM (Price+18)
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TDEs: main sequence stars

d4 NfTDES dZF M 4 2
det ~ ( .) % (I)(M., Z) v 94 (Z)
dzdM ,dM % dRp dM. dRp H (Z)
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I—h

TDEs: main sequence stars

d*NfTDEs d*T(M.) 7 7(2)
— X — X (M., Z) X X ®(Z9 M.a M*a Rp)
dzdM ,dM % dRp dM. dRp H (Z)

Massive BH mass function

| | | Comoving volume
(Davidzon et al. 2017, Reines & Volonteri)

(Hogg 1999)
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TDEs: main sequence stars

d*Nee'™ _/dT(M,)
dzdM.dM.dR, "~ dM.dR,

Chang et al. 2024
d’T (M)

dM.dR,

Broggi et al. 2024

10-41

TDE rate/yr

-
o
o

Martina.toscani@unimib.it

“(2)
X ()(ZEJN4;9]VI*9IQP)
H(z)
104 105 105 107 108
Mau(Mg)



mailto:martina.toscani@unimib.it

I—h

TDEs: main sequence stars

44 NfTDEs P2T(M A2
det ~ ( .) % (D(M., Z) v 94 (Z)
dzdM ,dM % dRp dM. dRp H (Z)
O(z, M,, M+, R,) SNR* = 4J
HArmMonIcs

INstrument
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DES: main seguence stars

0.1Mg < M, < 10Mg, 10*°Mg < M, < 10'Mg, 107* <7< 3
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DEs: white dwarfs

Detected WD-TDEs in dwarf galaxies in 10 yrs

M. =05Mg, 10° <M, < 10°Mg, 1074 <z < 3
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GW background from

10—18

10—20-

10722 - G 1 oo dNtde
Cgpcq)::: X — X

o372

1 1 ( dE )
)( —
@ 1+z \ df

10-24-

10—26-

10—28_

104 103 102 10~1 10° 101
f (Hz)

Martina.toscani@unimib.it



mailto:martina.toscani@unimib.it

o TDESs: background

) G 1 ([(® dN“ 1 1 [(dE
N pop = X—=X| dz —
PPSar T f )y dz P 1 +z \ df

Population of IMsun stars disrupted by 10° — 3 X 10° — 4 X 1()6|\/|@ (Broggi et al.
2024)

- twO-body scattering
- NUMber orbits per energy bin

- pericenter for total disruption

AN AN dN 47mcy(2) dE w89 4E
— = | de = | de D(7) — = Z —
dz dzde de H, df df

=1 j
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DEs: background
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DEs: individual detections
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DEs: individual detections
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Conclusions

. TTDEs very unlikely sources for LISA, but promising for DO

- roTDE background can be a problem for detectors more
sensitive at lower frequency

- roTDEs could be individually detected? LISA? DO?

QUESTIONS?
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Detected WD-TDEs in globular clusters in 10 yrs
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DEs: white dwarfs (1)

d> NIDEs dl'(M Ay (z
det _ ~ (M) X Nyo(M,) > ®(M,, 7) X 22
dzdM.dR, ~ dR, H(z)
—— LISA
— DO
--= 1 event per 10 years
1 2 3 4 5 f"> 7 8 9 10

SNR threshold

X ®(Za Mo? M*a Rp)

N 7
27\ 4 x 105M4

(Burkert & Tremainel1O, Harris
& Harris 11)

M. = 0.5Mg, M, = 10°Mg,
10°Mgs < M, < 103Mg
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Repeated TDEs + full TDEs
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Repeated TDEs EFmpty loss cone

INndividual detections

P < At
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71 : maximum number of subseguent passages



