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Gravitational Wave Is the Ripple of Spacetime

A binary system of compact massive objects rapidly

orbiting each other produces ripples in spacetime. %/H{; %‘é&%jj /E?




Gravitational Waves In
Expanding Universe

ds® = dt* — a*(t)dx? conformal time
dn = dt/a(t)

a*(n) (dn* — dx?)

Guv = () Muw + hu) . huw € 1

gravitational waves are
ripples of space-time

binary black holes
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Laser Interferometer Gravitational-Wave Observatory

LIGO Hanford, USA
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‘Scattering Ejection

&

...which spills gas onto the
Two normal stars The more massive secondary star, causing it to
are in a binary pair. star becomes a giant... expand and become engulfed.
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The secondary, lighter star The common envelope is
and the core of the giant ejected, while the separation The remaining core of
star spiral inward within between the core and the the giant collapses and
a common envelope. secondary star decreases. becomes a white dwarf.
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gas onto the white dwarf. critical mass and explodes... star to be ejected away.
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Side view

Direct and bent light rays
from the top of the disk

Viewer

Bent light rays from
beneath the disk’s farside

Top view

Direct and bent light rays from
the top of the disk do not cross,
so they produce an image
without swapping left and right.

Viewer
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A Warped Look at Black Hole Optics

Top view

Viewer
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Bent light rays from beneath the
farside of the disk travel more
than 180°, so their paths cross.
They produce an image that
swaps left and right.

Apparent image and disk motion
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Event Horizon Telescope collaboration to

announce groundbreaking Milky Way results on
May 12th, 2022, at 13:00 UT

April 29, 2022

Simultaneous press conferences will announce groundbreaking results from the
Event Horizon Telescope collaboration, those will be synchronised at 13:00 Universal
Time on May 12th, 2022. Those will be held in collaboration with the USA National
Science Foundation, the European Southern Observatory, the Joint ALMA
Observatory, and other funding agencies and institutions. These events will also be
streamed online. A selection of the events is listed, by alphabetical order of location
(local times are provided).

Garching bei MUnchen, European Southern Observatory, see ESO Media

Advisory (15:00 CEST) - Live streaming at ESO Website and ESO YouTube Channel
Mexico City, CONACYT, see CONACyYT Media Advisory (08:00 CDT) - Live streaming at
CONACyYT YouTube Channel

e Santiago de Chile, Joint ALMA Observatory, see ALMA Media Advisory (09:00 CLT)
® Shanghai, Shanghai Astronomical Observatory, see Shanghai Astronomical

Observatory Media Advisory (21:00 CST)

® Taipei, Academia Sinica Institute for Astronomy and Astrophysics (21:00 CST)
® Tokyo, National Astronomical Observatory of Japan
® Washington D.C., National Press Club, see National Science Foundation Media

Advisory (09:00 EDT) - Live streaming at NSF Webpage and NSF Facebook
Additional events are planned in Madrid (15:00 CEST), South Korea (22:00 KST), and
other locations. Further updates will be provided in this blog entry. For further
information, please follow the links above.
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Nancay Radio Telescope, Nancay, France
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Green Bank Telescope, WV, US
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Pulsar Timing Arrays 2o - = &

Parkes
Observatory,
Parkes,
Australia
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# WSRT, Westerbork, : Effelsberg 100-m Radio
GMRT, Pune, India Netherlands Telescope, Effelsberg, Germany




Il observe
d pulsars

1SECON

=
¥
)
D
=
S
LL

thousands of mill




>, % s J? = /% \ J? j(’g
:{ ‘m-@ Rt el Elﬁg N EE

M87 2 A H)
FEEE

W

10{E{EKIZE =

HF - EFHR
B EeEms

B
;'mgﬁ?‘_r
$€RE?

M e ABRELES
P e, g, [E?




TSR =
i
90% DL _EAE
{7 DA )
T A
BRI HHY)IH
o 23%

Y B TRER

X




<:~".=- s ST




oN
-
00
N
|
N




H— BB E

REXTHR

TR AT BE RS
EYVE - B 7T
Uz —HEE ! [E2
BRI EES

RS ~ KR

IR A B AR S T
EHTESTNG - T T B

E=WAYNERES PRl
REAV G AT H 22 » &
IR Ia RIS -




T EL TR A

Quantum fluctuations in early universe
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Binary Supermassive Black

Holes in galactic nuclei
< >

Compact Binaries in our
Galaxy & beyond

< >
Compact objects

captured by

Supermassive Rotating NS,
Black Holes Supernovae
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