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The dynamic life of compact objects

* |solated, Binaries, Cataclysmic variables

* Compact binaries

»BNS mergers have been an area of interest in observational searches

since GW170817

»DWD mergers will be one of the major signal sources in LISA, TianQin,

Taliji

R. Hurt/Caltech-JPL



What happens to WD binaries?

* Thermonuclear explosion—SN la

# SNla ~ (2.1-2.6) x 1e4 Gpc3 yr ' (Maoz-MNRAS-2018)
<

# DWD ~ (5-7) x 1e5 Gpc~3yr~! (Perley-ApJ-2020)

* Non-explosive outcomes?

* The case of ultra massive WDs X-ray: NASA/GSFC
Optical: DSS
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Energy source: H = Hy |1 + =

C

Fallback accretion - WD remnant Spindown radiation - NS remnant

Sousa-AplJ-2023 Ridha Fathima-JHEAP-2026
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Ejecta model

mt—Sn

* Density p = pgx
* Grayopacityt = [ k p(x,t) dx

* Photosphere
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Energy equation

E= (1-—e™")H ~ PV — Ltherm
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Bolometric luminosity

1048 5
10%7 - '
w 1070+
o 5
L 1045
=
§ 10% 5 Hsq of dipole
E | == He = (1 — e ")Hgy
1043 4 _
- Lieak = €7 "Hgg
1042 _ —— Lrad = ZjLcool, i
Lbol = Lrad + Lieak
1ot f—r————— e —————
102 103 104

Time (s)

17/07/2026 6th Zeldovich meeting, Pescara



Fast, faint transients

" Peak>-15mag = Decayrate>0.1(mag/d) = Blue atpeak(g-r~-1mag)

_15. logD = 24.0, 28.0 . logD = 32.0
_]_0 i
0 _s] F\ [\\
q) %
g /@
¢ 0 N
c 0.0 0.5 1.0 1.5 2.0 0 1 2 3 4 5 — U
% — g
% ~15 logD = 36.0 (\ logD = 40.0 r
i
5 -
3 R
=N | — 2
N — Y
0
< —5;
0% 20 40 60 0 20 40 60
Time (days)

17/07/2026 6th Zeldovich meeting, Pescara 8



—25 T T T T T T T l T T T T T T T T I

(@)
Adapted from _ 20196mw
Perley-AplJ-2020 :
_20 __ EO18cow
% L 201§li)zr
2 I
=
(@)) 2
©
& L,
2 —-15+
=) o
@) 0 X
2 | DWD MERGERS G =
© %
o i *k 2019abn
O
O o
a.
—10+1
- O " NOVae
[ . -h ]
_5 ] I I I N ! 1 ! ! ] I N | .l
10 100

Rest-frame duration (days)
17/07/2026 6th Zeldovich meeting, Pescara



Predicting the rate

10g10 dmax,pc = 0.2 X (mlim —Migqg + 5)
4

N [d < dmax] — Revent/Gpc/yr X § n d?;px

* Assuming 100% of non-explosive cases ( Rpyyp — Rsyjg) becomes a WD

Ria = Krem Rowp * oo Rsnia



ZTF/IPAC

= 10-100 yr
in ZTF g-band
within
20-70 Mpc

17/07/2026

ATLAS

100-1000 yr’

in ATLAS o-band
within

40-120 Mpc
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LSST/VRO

= 100-10"6 yr
in LSST g-band
within
240-760 Mpc
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DWD mergers can produce
detectable fast transients!
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Lo WD fallback only WD fallback only
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  H =  H 0    (  1 +  t   t c )  − 𝛿


  𝜌 =  𝜌 0  x m  t  − 3 n


  𝜏 = ∫ 𝜅   𝜌  (  x , t )   d x


   R  ph =  {       r N      (  1 −   𝜀    r o 2 )  1 / ( 1 − m ) ,   𝜏 < 1     r N                                                                     , 𝜏 ≥ 1
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