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DISTURBED NAPS AND BLACK HOLE MASS GAPS BY SUMEET KULKARNI
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I’m someone who enjoys a
sound sleep more than anything
else, but | never complain when the
universe calls.

* KB a5 R MR ?

Terrestrial | <1%

NSBH | 0%
BNS | 0%
BBH | 0%



https://astrobites.org/author/skulkarni/
https://astrobites.org/2020/02/04/disturbed-naps-and-black-hole-mass-gaps/
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* 1]185|/1)R{ES: https://emfollow.docs.ligo.org/userguide/

(LIGO Livingston'©bservatory

* |OS APP: https://apps.apple.com/us/app/chirp-gravitational-wave-app/id1484328193

(L}IGS/Virgo Public Alerts User LHO: LIGO Hanford, Washington, USA

S = LLO:LIGO Livingston, Louisiana, USA.

. Gom | 0

IPN Fermi
INTEGRAL

Welcome to the LIGO/Virgo Public Alerts User Guide! This document is intended for
both professional astronomers and science enthusiasts who are interested in receiving
alerts and real-time data products related to gravitational-wave (GW) events. Livingston Hanford

Three site: LHO, LLO, Vlrgo Fogether form a global network of ground-based GW de-
tectors. The igaid#Collaboration and the Virgo Collaboration jointly analyze

the data in real time to detect and localize transients from compact binary mergers and

other sources. When a signal candidate is found, an alert is sent to astronomers in or-

der to search for counterparts (electromagnetic waves or neutrinos). Vi r g 0 i — * IJ tt - - = s s
LIS Iz"‘ / e

Advanced LIGO and Advanced Virgo began their third observing run (O3) on April 1,
2019. For the first time, LIGO/Virgo alerts are public. Alerts are distributed
through NASA’s Gamma-ray Coordinates Network (GCN). There are two types of
alerts: human-readable GCN Circulars and machine-readable GCN Notices. This docu-
ment provides a brief overview of the procedures for vetting and sending GW alerts,
describes their contents and format, and includes instructions and sample code for re-
ceiving GCN Notices and decoding GW sky maps.



https://emfollow.docs.ligo.org/userguide/
https://apps.apple.com/us/app/chirp-gravitational-wave-app/id1484328193
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LIGO/Virgo O3 Public Alerts

Detection candidates: 50

SORT: EVENTID (A-2) V¥

Event ID

$200213t

$200208q

$200129m

$200128d

Possible Source (Probability)

BNS (63%), Terrestrial (37%)

BBH (99%)

BBH (>99%)

BBH (97%), Terrestrial (3%)

UTC

Feb. 13, 2020
04:10:40 UTC

Feb. 8, 2020
13:01:17 UTC

Jan. 29, 2020
06:54:58 UTC

Jan. 28, 2020
02:20:11 UTC

GCN

GCN Circulars
Notices | VOE

GCN Circulars
Notices | VOE

GCN Circulars
Notices | VOE

GCN Circulars
Notices | VOE

Location

1. 2§ Binary Black Holes (BBH)

VAR S

2. WH-F £ Binary Neutron stars
(BNS)

3. B+ E+2)[§ a neutron star and
a black hole (NSBH)

event ID: G360499
50% area: 46 deg?

90% area: 220 deg?
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1. |R#¥)E[ Primordial Black Holes have masses comparable to or less than that

of the Earth. These purely hypothetical objects could have been formed through
grandiational collapse of regions of high density at the time of the Big Bang.

3. FEFFR=E[E Intermediate Mass Black Holes of perhaps a few thousand solar

masses may also exist. Sketchy evidence suggests that they may be found in
some clusters of stars, and may eventually grow into supermassive black holes.

4. BABR=ZEE Supermassive Black Holes weigh between 1026 and 109 solar
masses and are found at the centres of most large galaxies.

http://astronomy.swin.edu.au/cosmos/B/Black+Hole



http://astronomy.swin.edu.au/cosmos/D/Density
http://astronomy.swin.edu.au/cosmos/B/Big+Bang
http://astronomy.swin.edu.au/cosmos/S/Solar+Mass
http://astronomy.swin.edu.au/cosmos/C/Core-collapse
http://astronomy.swin.edu.au/cosmos/S/Star
http://astronomy.swin.edu.au/cosmos/S/Sun
http://astronomy.swin.edu.au/cosmos/S/Star
http://astronomy.swin.edu.au/cosmos/S/Supermassive+Black+Hole
http://astronomy.swin.edu.au/cosmos/G/Galaxy
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4-Red supergiant

11.11 billion years.
Fusing helium and

Ejected gases . Star ejects outer layers.

thin‘and form -

9 PK_me?OFY nebulo N o S : : _ i hydrogen in shells.

11 billion years
Helium in core ignites:

" o+ 11} billion ye'o:r,'s: helium flash.
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Fusing hydrogen in

Luminosity (solar)

11.11001 billion years
10 billion years

Exposed core of star M Sun now-4.5 billion years
cools and dims * e . Fusing hydrogen
' 2.5 . in ils core

100,000 20,000 10,000
Temperature (K)

Sun in ~10 Gyr

Hydrogen-
burning shell

Helium core, no
thermonuclear
reactions

Red-giant star

shelloround core. TSRS
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The Crab nebula -
optical (red) and X-
ray (lilac) composite

* HIF{F1{t:
o YMalfEERRX—1 &I?

e IEIPM

7

N

+ fBgap: MTREINLER?

. R BIHBERE (GAIA)

https://www.forbes.com/sites/startswithabang/2019/09/10/is-ligo-about-to-destroy-the-
theory-of-a-mass-gap-between-neutron-stars-and-black-holes/#20b5fb42342a




