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“Dead” stars in the Galaxy
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RADIATION

o ~ 3000 radio and/or
| gamma-ray Pulsars
ROTATION-
POWERED NS

RADIATION
BEAM
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~ 3000 radio and/or Few hundreds
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“Dead” stars in the Galaxg
Total number: Observed

I0°-10Y NS ~ 3000-4000 NS

107-10° BH <20 confirmed + = 350 candidate
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Selection etfects

=3 o Deaming, Evolution,
Age ; Agc :
=L Orbital separation,
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“Dead” stars in the GaLaxy
Observed << Expectecl

- ditferent emission processes (age depenclcnt)

_ selection efHects in observations

Binarg wrt isolated

Most massive stars are fjinary ( clisruption / formation )
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Other ways to look for stellar remnants
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SOVIET ASTRONOMY—AJ VOL. 10, NO. 2 SEPTEMBER-OCTOBER, 1

COLLAPSED STARS IN BINARY SYSTEMS
O. Kh. Guseinov and Ya. B. Zel'dovich

Translated from Astronomicheskii Zhurnal, Vol. 43, No. 2,
pp. 313-315, March-April, 1966
Original article submitted October 18, 1965

A method for detecting collapsed stars which are members of spectroscopic binary syster
is proposed. Several pairs are selected from among the spectroscopic binary systems wi
invisible companions, in which one may suppose that their components are collapsed stars




— > a few candidates found:

2MASS J05215658+4359220 1 hompson+2019 Science
—> 83 d orbit, M 3.3[-0.7,+2.8] —> BH or massive NS

In NGC 3201 globular cluster. Giesers+ 2018; 167 d orbit, M>4.36 M_sun
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GIRAFFE (2M04123153+6738486) Jayasinghe+2022

stripped giant with presumed BH companion, but then shown to be a giant

UNICORN (V723 Mon) Similar to GIRAFFE,
El-Badry+2022 both are stripped giants with subgiant companions

GAIA BH1 El-Badry+2022 —> Sun like G star + 9.6 M_sun BH in 186 d orbit, d=480 pc

2MASS J15274848+3536572 Lin+2022
—> Main seq K star, Porb=6.14 hr, with NS companion, d=118 pc
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HD96670. Gomez+Grindlay2021 O-type + 6.2 Msun BH, Porb=5.3 d, e
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24 NS and/or BH candidates from GAIA astrometry Andrews+ 2022
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Source Sta/?

Black Hole Lens, ’/ T

21.00 { === Earth Reference Frame
== Sun Reference Frame
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; Other ways to look for stellar remnants

o Astrometric Parallactic Gravitational Microlensing
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AN ISOLATED STELLAR-MASS BLACK HOLE

Source and lens on sky
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Y position (mas)

7.88 + 0.82 M,

1.49 4+ 0.12 kpc

0 10
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Other ways to look for stellar remnants - 9

Accretion From THE EFFECT OF INTERSTELLAR MATTER ON
CLIMATIC VARIATION

lﬂt@f’StC”ar Medium By F. HOYLE axp R. A. LYTTLETON

Received 19 April 1939
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Accr’e‘ti Oon ‘From THE EFFECT OF INTERSTELLAR MATTER ON
CLIMATIC VARIATION
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Accretion from Interstellar Medium

NS —> Searches unsuccesstul (velocitg, absorl:)tion)
(e.g. Treves & Colpi O, Blaes & Madau . Schwopcﬂ 99. Perna+03, ...)
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THE ASTROPHYSICAL JOURNAL, 934:62 (7pp), 2022 July 20
SM., Sidoli, Ponti & Treves

OGLE3-ULENS-PAR-02

OGLE-2011-BLG-0462

MACHO-1999-BLG-22
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Constraints from X»-rag
observations of BH

found in wide binaries

X~rag flux

X~rag upper limits —>

accretion rate << Bondi~Hog|e
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Accretion from Interstellar Medium

NS —> Searches unsuccesstul (VClOCity, absorl:)tion)
(e.g. Treves & Colpi 9. Blaes & Madau o 5chwope+ 99. Perna+03, ...)

BH —> UL on candidates found with microlensing (isolatecb

or dgnamicallg (binaries) confirm low e?ﬁciencg at low Mdot
(Mereghettﬁzz, Roclriguez+2§)
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A. Merloni, S. Heinz and T. Di Matteo

30
0.60 log Ly + 0.78 log M

Log M<Z2
o<Log M<6
6<Log M<7
7<Log M<8
8<Log M<9

9<Log M




SKA will detect isolated BH /NS accreting at low rates

from the 1ISM (or from weak stellar winds in wide binaries)
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No kick, velocity dispersion o=15, A=0.01

Log,, Flux density (dy)
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CONCLUSIONS

e Our current view of NS /B Population s limited and biased

o SKA will iml:)rove this bﬂ cletecting isolated BH /NS accreting at low

rates from the ISM (or from weak stellar winds in wide binaries)
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CONCLUSIONS

e Our current view of NS / B Popula‘cion s limited and biased

o SKA will imProve this bg cletecting isolated BH /NS accreting at low

rates from the 1SM (or from weak stellar winds in wide binaries)
o Sensitivitg and wide field of view —> more eficient than X~rags

e Open questions:
* Howmany

e How to find and recognise them 7

(high proper motion / multhcrequencg T e
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