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UItracompact Blnarles

e Orbital period < 1 hour
* Also: UCBs

Subclasses:
 WD+WD/NS/BH
 NS+NS/BH

e BH+BH

e He Star + WD/NS/BH

Observed in:

e Radio

e Optically

e In UV, X-ray, GW

Credit: M.Garlick



Ultracompact Binaries

If detached: - F50  ---- FZ
e Spiral in due to GWs _ 107 fiducial
* Except for He stars i 1o—354~u,,<ulﬂ’l‘ /I
* Pass the LISA band = 10-36. *»MLL‘J‘ Mb m
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See also: LISA Synthetic UCB Catalogs Project



Ultracompact Binaries

If detached: - F50  ---- FZ
- - fiducial
* Spiral in due to GWs _ 107
* Except for He stars TE Ly
* Pass the LISA band ~ 103 wluéﬁitj‘ |‘IL‘“1 m
e Few 10* DWDs resolved & ;- ']}?4% ‘M |
e Few 10° DWDs unresolved 1o A
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e Have to interact fow [Hz]
e Interact in the dHz band Credit: Thiele+23
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LIGO Example

BBH status (O4a):
* Multiple channels possible
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Credit: LVK25

See also: G. lorio’s talk
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LIGO Example

DNS status:
* Origin for kilonovae and sGRBs
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Transient Sky Example

Swift UVOT, M82 image
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Credit: NASA




Transient Sky Example
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Transient Sky Example
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E.g. Fraga+24 See also: Talk by F. Roepke




binary evolution

Detailed Classifications Needed

wto
Ac o
. e
war
wie —
s o s ery wide 4,5, wo i
RLOF \

\‘\ RGB/AGE + MS.

\ Prp—

\ iy

very wide DCOs:

;
S
=, o o e o
A\ ‘merge.
A\ 1 nighera/ \jowera Synamicilly  aymamicaty
A\ \ o table stable
\

>, a<a.
\ merge_ Contact binary  He-Star/He.WD + MS: L
A\ e g BS(Ms)
/ @

19 CEphase He-/COWDe Ms:

o sdojsies
A\ .}
ns.wo
D@ A\ : ®
...,7 YM s\ one \ @
. o BH/NS + MS.
. b4
£ e—

\ merge -
-
He-Stare MS. A\
- L] \ 5w corpr
= & - bl
. e \
/ -~ s + w5 wos / S| 0o %\wm L " | (@
= ity i - e s s
x gl e o_ = Q wr Sl o |
Y ) =2 \/],w e A | gt wide wide
- e P (1] |
Bns ¢ Ho sar wtabie sable wide 4 o o |
. L
o . v - / VA
/3 BH/NS + He-star BH/NS
secepna
4 N (¥e
s s cns

\ i
-
\ - ‘ hu
° [a— \ mor

3 i i | P WD + RGB/AGE
. y = wed) ™ ason om

et < . ‘
';‘—’\a f— acnd o vty oramiary & ©) e
%]

/ 20

o o< - A
| Y nor 4
“ singlestar ss5, Lm0, oV

dynamically  dynamical
nstable stable

w
£ >3 RioF
ocos: ( Mg o BH/NS + HoStar
L ml@ P l I 2% CE phase. v, symb.
o | swajc o~ | = o @
. o X
oy = . % o ‘ ; - -
\,” - e 2% 204 CEphase BH/NS + He Star | .
\ = e | | s @) mu/ cloted | N
\ 1 = ° ocos o | o= o cox
\ | | e oc0s - \ arwows,
\ BH/NS s = 3 extremely close DCOs: ‘WD+sdO/8
\ ‘o o e oo s auced | | WO, Worsdo/s ‘
\ [ ] [ ] / \ Swibfe, 6B { e | e 0
\ | dnglestar Y
| - . l
\ merge e f‘-'\‘z‘ |
mee 0
e
BH/NS.

freey = H/Nse A5G
BH/NS » Ho.star !

‘ ® .o
dynamicaly dynamically. |
oo o

e e
| ® awn | merse wn
oj2® I |
s /e wo
l [ | e /IN |
S S s =
- = ctrmdydo o ‘ VAN e e N
° . s oo ‘ & s L o /\
| . . P Ns FRB  SNIa sdo/e
sw.| ml | M) P
J
=\ =
apes
.

© Ge 2020

Credit: Han+20

thermonuclear core collapse
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Modelllng Mass Transfer

Density pIot in (xy) plane, |nert|al frame, time: O 0 seconds
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CO WD-NS Mergers

Density plot in (xy) plane, inertial frame, time: 0.0 seconds
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ONe WD-NS Mergers

Density plot in (xy) plane, inertial frame, time: 0.0 seconds
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Rapid Red Transients
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 Radiative Transfer SuperNu Code
e Lightcurves & Spectra van Rossum +16

* Best agreement with faint SN lax’s
e Up to 1000s per year with LSST

Credit: AB+22

See also: Moran Frailes+24



LGWA Expectation
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* Clear identification of progenitors
* Diversity of outcomes per UCB class
* Surviving systems again in the band
* Few 10s in the MW, 10+ extragalactic Benetti+25




Multiband
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e Better waveform use for CE/ET
e Eccentric UCBs
e Simultaneous detection



Key Points

LGWA: what happens to merging UCBs
Clean determination of progenitors
Transforming the UCB science

Missing piece
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Credit: V. Korol



