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« Boyer-Lindquist jom®©obs@gdo ds@@og dgdmbgggodo (M = 0) 0935009
3O00O0bsEms Lob@gdol g3zo3dodwgds dgdogaboo@aw [2]:

4 — 5 2 9 .
T = Vr? + a”cosfsin ¢ [2] Matt Visser,

QY = V1r?+a?sinfsin ¢ arXiv:0706.0622v
3, eqs. 60-62

|z = rcos

« Boyer-Lindquist jom®©obs@gddo 39@®0zs (A > 0 3oldmemaoyg®o 390dogs):

R -
, a’sin?0Ap)— A, , _asin®0 (A (a®+1?) —A,) ¥ =7r“+a“cos“b,
ds® = — dt® — 2 = dtde A
= 2 2‘:% 9 9 9 AT(T2+G2)(1—§T2)—2MT‘,
by > sin“ 6 (Ag (a* +r —a“A, sin“ 0
+odr? + d6? + (B4 ( ,2) ) 4o A
A, Ag =2y A9:1—|—§a2c0329,
1 2 E=1+ é(12 .
Y= 3AM - 356bmIogn gdm goldmemaoyg®o dyodogs 3
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MS87* dsgo bgganol selsfgdee dgd9doggdagemo 0dbs ¢9bmdgbmemmaon®o dmwgao [3],
Gmderols dJobgogomsi 0mgengds, ®md g3358mM0l Lod@EFYgdo 53093090 olgo s@ol

LB oE0mba®ygero, 30eob®yaom LodgB®moygeo ©s ggmdgRMogmam bMGYgero. ol jdo
nommgygero bofoas 3o dmd@omol @dmolidoggo® agmogboygd [odby.

[3] S. E. Gralla, A. Lupsasca, and D. P. Marrone, The shape of the black hole photon ring: A
precise test of strong-field general relativity.
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Lodxngensi300l gogagdo: (prograde thin equatorial accretion disk)
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— 0.66M __ ___a=09M

18/12/2023 2053085305 ©S gobdmamaos II 7/15



Lodxngensi300l gogagdo: (prograde thin equatorial accretion disk)
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Lodgmsizool Jgogygdo: (retrograde thin equatorial accretion disk)

Fig. 3 y = 0.00003, ro = D0M
a = 0.66M a=09M
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Lodgas300l grgagoo: (retrograde thin equatorial accretion disk)

18/12/2023 2053085305 ©S gobdmamaos II 10/15



Lodygmsizool dgogagdo

a=0.9M 3 Tog = 50M y 90 = 88°
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0
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FIG. 5. Images of Kerr-de sitter black hole with different cosmological constants. From left to right, the dimensionless
cosmological constants is set as y = (0,0.00003,0.0001,0.0003). Each black hole in the figure has the same spin a = 0.9 and
the observer’s positions are fixed at (ro = 50M, 6, = 88°).
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FIG. 7. The apparent size of the shadow varies with respect to y (the dimensionless cosmological constant) or r (the observation

distance).
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FIG. 8. The apparent size of the shadow varies with respect to y (the dimensionless cosmological constant) or 7/rc (the relative
observation distance)
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