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GRAVITY Collaboration+ 19, Hees+ 20 for Limits on Variation of Fine Structure Constant



White Hole: Simpson & Visser 19, della Monica & de Martino 21, 2PN order: Valtonen+ 10, Blanchet+ 14, Spin: Faye+ 06, Will 08, Valtone+ 10 

Gravitational redshift fRS

Equivalence principle 1+Δβ

Schwarzschild precession fSP

Pflare/PKepler

White hole metric αWH/RG

Black hole spin Χspin

2PN term f2PN
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EHT collaboration 22



GRAVITY Collaboration+ 18 … 23, EHT Collaboration 22+
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See reviews by e.g. Narayan+ 98, Lasota 99, 
Quataert 01, Narayan & McClintock 08, Ho 08, 
Abramowicz & Fragile 13, Blaes 13, Yuan & 
Narayan 14, Blandford+ 19
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GRAVITY Collaboration+ 18,…,23 
EHT Collaboration 22,…

Baganoff+ 01, Genzel+ 03,10, Trippe+ 07, Meyer+ 08, Do+ 09, Dodds-Eden+ 09,10, Witzel+ 12,18, Ponti+ 17, GRAVITY Collaboration+ 20, 21, von Fellenberg+ 23
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Orbit

GRAVITY collaboration+18, Gelles+ 21, Vincent+ 23
also e.g. Connors+ 80, Broderick & Loeb 05, Dexter 16



GRAVITY Collaboration+ 18,…,23 Courtesy: Dexter

Narayan+ 03, Igumenshchev+ 03,08, McKinney+ 12, see also review Yuan&Narayan 14
Johnson+ 15, Gold+ 17, see also Doeleman+ 08,12, Fish+ 11, Akiyama+ 15, Bower+ 18
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EHT Collaboration 22, 
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Stellar Disc: Genzel+ 03, Levin&Beloborodov 03, Beloborodov+ 06, Lu+ 06, Paumard+ 06, Bartko+ 09, Lu+ 09, Bartko+ 09,10, Do+ 13, Pfuhl+ 11,14, Yelda+ 14, von Fellenberg+ 22
Clouds: Gillessen+ 12,13,19, Phifer+ 14, Witzel+ 14, Pfuhl+ 15, Valencia-S.+ 15, Shahzamanian+ 16, Zajaček+ 17, Plewa+ 17, Ciurlo+ 20, Peißker+ 20

Clockwise Stellar Disc
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G2

Gillessen+ 12,13,19, Phifer+ 14, Witzel+ 14, 
Pfuhl+ 15, Valencia-S.+ 15, Shahzamanian+ 16, 
Zajaček+ 17, Plewa+ 17, Ciurlo+ 20, Peißker+ 20
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PBS Spacetime https://www.youtube.com/watch?v=UjgGdGzDFiM

Kraniotis 07, Will 08, Kannan&Saha 09, Merritt+ 10, Angélil+ 10,11, Iorio 11, Zhang+ 15,17, Yu+ 16, Grould+ 17, Waisberg+ 18

Waisberg+ 18
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GRAVITY Collaboration+ 22,23,24
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GRAVITY Collaboration+ 24 in prep. 
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Cardoso & Pani 2019
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Johannsen & Psaltis 10, Johannsen 16, Psaltis, Wex & Kramer 16, Zhang+ 15, Waisberg+ 18, 
GRAVITY collaboration+, EHT collaboration+, Cardoso & Pani 2019, Genzel, Eisenhauer, Gillessen 24
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