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Einstein in 1916

https://physicstoday.scitation.org/doi/10.1063/PT.3.297¢
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Spacetime diagram in advanced Eddingtéinkelstein coordinates
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https://blogs.scientificamerican.com/seisual/avisuatinformation-paradox/

T HORIZOMN

TIME LARITY

A

COLLAPSING MATTER

SPHERICAL GRAVITATIONAL COLLAFSE of o star ean be depicted in a spacetime
diagram in which two of the three space dimensions are plotted horizontally and e time
dimension i= plotted opward. The star collapees until gravitaticnal field becomes so
strong that light cannot escape, creating an event horlz The manter of the s1ar collapses
down to a “singularity™ of zero volume and infinite density where the present laws of
physics break down. The propagation of light signals from various points is indicated by
light canee, The light from paints closer to the arongly atcacting singalarity be displaced
mere teward the singularity than light from peints farther away. Even though the light
cones ave depicred tilied near the singelarity, the special theory of relativity aill Tolds for
seal frames of reference of the light cones and the speed of lght Is stlll the lmiting

ihe

velocity. Compare this spoee-lime representation of the behavior of light near the evem
hatizon with the parels spatial representation on the spposite page, The epatial repre-
sentation may be taken te be a horizontal section throegh the above spacestime picture.
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https://phys.org/news/201112-closestia-supernovadecadescosmic.html
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2020

(Zam KUNGL.
{158 VETENSKAPS-
AKADEMIEN

NOBELPRISET | FYSIK 2020
THE NOBEL PRIZE IN PHYSICS 2020
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Roger Penrose Reinhard Genzel
f6r upptéckten att bildandet av svarta “fér upptéickteq av et supermassivt .In_nmpal:t objekt
hal &r en robust férutségelse av i Vintergatans centrum

den allménna relativitetsteorin®
“for the discovery of a supermassive compact object

t black hole
“for the discovery that blac at the centre of our galaxy”

formation is a robust prediction of
the gener=' theory of relativity”

BB NEWS

https://www.afpbb.com/articlest/3308458



https://lwww.shogakukan.co.jp/pr/tencomi/
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3C 273
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WFPC2 ACS = HRC
Quasar 3C 273

Hubble Space Telescope = ACS HRC Coronagraph

NASA, A. Martel (JHU), the ACS Science Team, J. Bahcall (IAS) and ESA = STScl|-PRC03-03
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https://www.chuden.co.jp/energy/renew/water/wat_shikumi/genri/
https://chandra.harvard.edu/photo/2004/rxj1242/



https://photojournal.jpl.nasa.gov/catalog/P1A16695



precessing orbit

3 e

7 -; “billion solar
- mass primary BH
-"‘" spin 0.38

#

150 million solar
mass secondary BH

=



OJ 28/BL Lac

T To

35

A 130
12

A 12 2

A 12




130

OJ 287

12

T

A

|

1111111
1111111




OJ 287




Animation of Orbiting Black Holes in Galaxy OJ 287

https://lwww.spitzer.caltech.edu/news/ssc2020D1-spitzertelescoperevealsthe-precisetiming-of-a-blackhole-dance



