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一般相対性理論の研究の柱には，(a)ブラックホールや中性子星などの強重力天体，(b) 宇宙論，(c) 重力波，そして (d) 相対
論を超える重力理論の探究の４つの方向がある．理論提唱から 110年を経て，ブラックホール・中性子星は直接撮像がなされ，
宇宙膨張は確認され，重力波観測も日常のものになった．相対論の検証もさまざまになされているが，綻びは見つかっていな
い．本稿では，これから活躍される若手研究者向けに，分野別に飛躍をもたらした文献を列挙する．（真貝の趣味・興味に基づ
いた論文選なので，当然ながら，分野別に濃淡があること，最近のものはあまり積極的に取り入れていないこと，を承知おき
いただきたい）．

参考としたのは，
• Living Rev. Relativity誌の Top Cited References 1，すべて
• Emanuele Bertiによる「Must-read paper list」2 すべて
• Top Cited Articles of All Time (2009 edition) by gr-qc 3 2010 年 1 月はじめ時点での，それまでの引用 top 50 文献
• 新編物理学選集 63『相対論的重力場の理論』(日本物理学会，1975) 収録の論文の一部
• 新編物理学選集 74『重力崩壊とブラックホール』(日本物理学会，1980) 収録の論文の一部

である．
なお，真貝は，演習書『Problem Book in Relativity and Gravitation』 (A. P. Lightman他著，Princeton Univ. Press,

1975) を邦訳（真貝・鳥居隆訳，森北出版，2019）した際に，相対性理論の最近の進展についての付録を書いている．文章に
よる解説はそちらも参照されたい．
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1 定式化
• ADM形式

– R. Arnowitt, S. Deser & C. W. Misner, The dynamics of general relativity, Chap. 7, p. 227-264, in Gravitation:
an introduction to current research, L. Witten, ed. (Wiley, New York, 1962), https://link.springer.com/
article/10.1007/s10714-008-0661-1

– B. S. DeWitt, Quantum Theory of Gravity. 1. The Canonical Theory, Phys. Rev. 160, 113-1148 (1967)

– J. W. York Jr, Kinematics and Dynamics of General Relativity, in Sources of Gravitational Radiation (Cam-
bridge Univ. Press, 1979) p.83-126

– H. Shinkai & G. Yoneda, Re-formulating the Einstein equations for stable numerical simulations: Formulation
Problem in Numerical Relativity, arXiv:gr-qc/0209111
H. Shinkai, Formulations of the Einstein equations for numerical simulations, J. Korean Phys. Soc. 54 (2009)
2513 [arXiv:0805.0068].

• Loop Gravity

– A. Ashtekar, New Variables for Classical and Quantum Gravity, Phys. Rev. Lett. 57, 2244 (1986)
A. Ashtekar, New Hamiltonian formulation of general relativity, Phys. Rev. D 36, 1587 (1987).

– A. Ashtekar, & J. Lewandowski, Background independent quantum gravity: A Status report, Class. Quant.
Grav. 21, R53 (2004) [gr-qc/0404018]

– C. Rovelli, & L. Smolin, Discreteness of area and volume in quantum gravity, Nucl. Phys. B 442, 593-622
(1995); Erratum-ibid.B456:753,1995 [gr-qc/9411005]

– C.Rovelli, & L. Smolin, Loop Space Representation of Quantum General Relativity, Nucl. Phys. B 331, 80
(1990)

– A. Ashtekar, J. Lewandowski, Quantum theory of geometry. 1: Area operators, Class. Quant. Grav. 14,
A55-A82 (1997)

– A. Ashtekar, J. Baez, A. Corichi, & K. Krasnov, Quantum geometry and black hole entropy, Phys. Rev.
Lett. 80, 904-907 (1998)

• thin-shell近似，変分原理
– W. Israel, Singular hypersurfaces and thin shells in general relativity, Nuovo Cim.B 44, 1 (1966); Erratum-

ibid.B48, 463 (1967)

– G.W. Gibbons, S.W. Hawking, Action Integrals and Partition Functions in Quantum Gravity, Phys. Rev.
D 15, 2752-2756 (1977)

– L. Lehner, R. C. Myers, E. Poisson, & R. D. Sorkin, Gravitational action with null boundaries, Phys. Rev.
D 94, 084046 (2016)

• NP形式，重力波
– E. T. Newman & R. Penrose, An Approach to Gravitational Radiation by a Method of Spin Coefficients, J.

Math. Phys. 3, 566-578 (1962); J. Math. Phys. 4, 998 (1963) erratum

– R. Penrose, Asymptotic Properties of Fields and Space-Times, Phys. Rev. Lett. 10, 66 (1963).

– R. K. Sachs, Gravitational Waves in General Relativity. VIII. Waves in Asymptotically Flat Space-Time,
Proc. Royal Soc. (London) A 270, 103-126 (1962)

– P. Sekeres, The Gravitational Compass, J. Math. Phys. 6, 1387-1391 (1965)

– H. Bondi, M. G. J. van der Burg, & A. W. K. Metzner, Gravitational waves in general relativity VII. Waves
from axi-symmetric isolated systems, Proc. Royal Soc. (London) A 269, 21-52 (1962)

– P. C. Peters, & J. Mathews, Gravitational Radiation from Point Masses in a Keplerian Orbit, Phys. Rev. 131,
435 (1963)

– K. S. Thorne, Gravitational radiation, in Three hundred years of gravitation (Cambridge University Press,
1987), p. 330-458

• 特異点，宇宙検閲官仮説
– R. Penrose,Asymptotic properties of fields and space-times, Phys. Rev. Lett. 10, 66-68 (1963)

– R. Penrose, Gravitational Collapse and Space-Time Singularities, Phys. Rev. Lett. 14, 57 (1965).

– S. W. Hawking, Occurrence of singularities in open universes, Phys. Rev. Lett. 15, 689-690 (1965).

– R. Penrose, Gravitational Collapse: The Role of General Relativity, Riv. Nuovo Cim. 1, 252-276 (1969)
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– S. W. Hawking, & R. Penrose, The singularities of gravitational collapse and cosmology, Proc. Royal Soc.
(London) A 314, 529- 548 (1970).

– K. S. Thorne, in Magic Without Magic: John Archibald Wheeler, edited by J. Klauder (Freeman, San Fran-
cisco, 1972).

– R. Penrose, Naked Singularities, Annals of New York Academy of Science 224, 125-134 (1973).

– S. W. Hawking & G. G. R. Ellis, The Large Scale Structure of Space-Time, (Cambridge University Press,
Cambridge, 1974).

– S.W. Hawking, Breakdown of Predictability in Gravitational Collapse, Phys. Rev. D 14, 2460-2473 (1976)

– Christodoulou, D., On the global initial value problem and the issue of singularities, Class. Quant. Grav. 16
A23 (1999)

– E. Witten, Light Rays, Singularities, and All That, Rev. Mod. Phys. 92, 45004 (2020)

• エネルギー
– J. A. Wheeler, Geons, Phys. Rev. 97, 511 (1955)

– A. Ashtekar, & A. Magnon-Ashtekar, On conserved quantities in general relativity, J. Math. Phys. 20, 793-
800 (1978)
A. Ashtekar, & A. Magnon-Ashtekar, Energy-momentum in general relativity, Phys. Rev. Lett. 43, 181-184
(1979), erratum Phys. Rev. Lett. 43, 649 (1979)

– R. Schoen, & S.-T. Yau, On the proof of the positive mass conjecture in general relativity, Comm. Math.
Phys. 65, 45 (1979)
R. Schoen, & S.-T. Yau, Proof of the positive mass theorem. II, Comm. Math. Phys. 79 (1981) 231.

– E. Witten, A new proof of the positive energy theorem, Comm. Math. Phys. 80, 381 (1981).

– J. D. Brown, J. W. York, Jr., Quasilocal energy and conserved charges derived from the gravitational action,
Phys. Rev. D 47, 1407-1419 (1993)

– F. W. Hehl, J. D. McCrea, E. W. Mielke, Y. Ne’eman, Metric affine gauge theory of gravity: Field equations,
Noether identities, world spinors, and breaking of dilation invariance, Phys. Rept. 258, 1-171 (1995) [gr-
qc/9402012]

• Analogue Gravity

– W.G. Unruh,Experimental black hole evaporation, Phys. Rev. Lett. 46, 1351-1353 (1981).
W.G. Unruh, Sonic analog of black holes and the effects of high frequencies on black hole evaporation, Phys.
Rev. D 51, 2827-2838 (1995)

– C. Barceló, S. Liberati & M. Visser, Analogue Gravity, Living Rev. Rel. 14, 3 (2011)

• M. A. H. MacCallum, Computer algebra in gravity research, Living Rev. Rel. 21, 6 (2018)

2 コンパクト天体，重力との相互作用
• D. R. Brill & J. A. Wheeler, Interaction of Neutrinos and Gravitational Fields, Rev. Mod. Phys. 29, 465 (1957)

• W. H. Press & P. Schechter, Formation of Galaxies and Clusters of Galaxies by Self-Similar Gravitational Con-
densation, Astrophys. J. 187, 425-438 (1974)

• 重力崩壊（初期）
– J. R. Oppenheimer & G. M. Volkoff, On Massive Neutron Cores, Phys. Rev. 55, 374 (1939).

J. R. Oppenheimer & H. Snyder, On Continued Gravitational Contraction, Phys. Rev. 56, 455 (1939).

– R. C. Tolman, Static Solutions of Einstein’s Field Equations for Spheres of Fluid, Phys. Rev. 55, 364-373
(1939)

• 回転
– J. B. Hartle, Slowly Rotating Relativistic Stars. I. Equations of Structure, Astrophys. J. 150, 1005 (1967)

J. B. Hartle, & K. S. Thorne, Slowly Rotating Relativistic Stars. II. Models for Neutron Stars and Super-
massive Stars, Astrophys. J. 153, 807 (1968)
Hartle-Thorne, Slowly Rotating Relativistic Stars,
series (in 8 parts!)

– S. Chandrasekhar, & V. Ferrari, On the non-radial oscillations of a star. III - A reconsideration of the axial
modes, Proc. Royal Soc. (London) A 434, 449-457 (1991) 10.1098/rspa.1991.0104
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– K. D. Kokkotas & B. F. Schutz, W-modes - A new family of normal modes of pulsating relativistic stars,
Mon. Not. Roy. Astro. Soc. 255, 119-128 (1992)

– Y. Kojima, The Rotational Effects of General Relativity on the Stellar Pulsations, Prog. Theor. Phys.
Suppl. 128, 251-293 (1997)

• Dynamical Friction

– S. Chandrasekhar, Dynamical Friction. I. General Considerations: the Coefficient of Dynamical Friction,
Astrophys. J. 97, p.255 (1943).
S. Chandrasekhar, Dynamical Friction. II. The Rate of Escape of Stars from Clusters and the Evidence for
the Operation of Dynamical Friction, Astrophys. J. 97, p.263 (1943).
S. Chandrasekhar, Dynamical Friction. III. a More Exact Theory of the Rate of Escape of Stars from
Clusters., Astrophys. J. 98, p.54 (1943).

• 中性子星
– C. E. Rhoades, Jr. & R. Ruffini, Maximum Mass of a Neutron Star, Phys. Rev. Lett. 32, 324 (1974)

V. Kalogera & G. Baym, The Maximum Mass of a Neutron Star, Astrophys. J. 470, L61 (1996).

– É. É. Flanagan & T. Hinderer, Constraining neutron-star tidal Love numbers with gravitational-wave detec-
tors, Phys. Rev. D 77, 021502(R) (2008)
T. Damour & A. Nagar, Relativistic tidal properties of neutron stars, Phys. Rev. D 80, 084035 (2009)
T. Binnington & E. Poisson, Relativistic theory of tidal Love numbers, Phys. Rev. D 80, 084018 (2009)

• Boson Star

– R. Ruffini & S. Bonazzola, Systems of Self-Gravitating Particles in General Relativity and the Concept of an
Equation of State, Phys. Rev. 187, 1767 (1969)

– M. Colpi, S. L. Shapiro, & I. Wasserman, Boson Stars: Gravitational Equilibria of Self-Interacting Scalar
Fields, Phys. Rev. Lett. 57, 2485 (1986)

• V. Cardoso & P. Pani, Testing the nature of dark compact objects: a status report, Living Rev. Rel. 22, 4 (2019)

• Wormhole, Warp, Time travel

– A. Einstein & N. Rosen, The Particle Problem in the General Theory of Relativity, Phys. Rev. 48, 73 (1935).

– W. J. van Stockum, The gravitational feild of a distribution of particles rotating about an axis of symmetry,
Proc. Roy. Soc. Edinburgh A57, 135 (1937)
K. Gödel, An Example of a New Type of Cosmological Solutions of Einstein’s Field Equations of Gravitation,
Rev. Mod. Phys. 21, 447 (1949).　　

– G. Feinberg, Possibility of Faster-Than-Light Particles, Phys. Rev. 159, 1089 (1967).

– F. J. Tipler, Rotating cylinders and the possibility of global causality violation, Phys. Rev. D 9, 2203 (1974).

– M. S. Morris & K. S. Thorne, Wormholes in spacetime and their use for interstellar travel: A tool for teaching
general relativity, Am. J. Phys. 56, 395-412 (1988)

– J. R. Gott III, Closed timelike curves produced by pairs of moving cosmic strings: Exact solutions, Phys. Rev.
Lett. 66, 1126 (1991)
C. Cutler, Global structure of Gott’s two-string spacetime, Phys. Rev. D 45, 487 (1992)

– S. W. Hawking, Chronology protection conjecture, Phys. Rev. D 46, 603 (1992)

– M. Alcubierre, The warp drive: hyper-fast travel within general relativity, Class. Quant. Grav. 11, L73
(1994). [gr-qc/0009013]
M. J. Pfenning & L. H. Ford, The unphysical nature of ‘warp drive’, Class. Quant. Grav. 14, 1743 (1997)
A. Bobrick & G. Martire, Introducing physical warp drives, Class. Quant. Grav. 38, 105009 (2021).

– H. Shinkai & S. A. Hayward, Fate of the first traversible wormhole: black-hole collapse or inflationary expan-
sion, Phys. Rev. D 66, 044005 (2002).
T. Torii & H. Shinkai, Wormholes in higher dimensional space-time: Exact solutions and their linear stability
analysis, Phys. Rev. D 88, 064027 (2013).

– O. James, E. von Tunzelmann, P. Franklin, & K. S. Thorne, Gravitational lensing by spinning black holes in
astrophysics, and in the movie Interstellar, Class. Quant. Grav. 32, 065001 (2015)
O. James, E. von Tunzelmann, P. Franklin, & K. S. Thorne, Visualizing Interstellar’s Wormhole, Am. J.
Phys. 83, 486 (2015).
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3 ブラックホール理論
• S. W. Hawking, Black holes in General Relativity, Comm. Math. Phys. 25, 152 (1972).

• 厳密解
– R. P. Kerr, Gravitational Field of a Spinning Mass as an Example of Algebraically Special Metrics, Phys.

Rev. Lett. 11, 237 (1963).
E. T. Newman, et al., Metric of a rotating, charged mass, J. Math. Phys. 6, 918-919, (1965).
B. Carter, Complete Analytic Extension of the Symmetry Axis of Kerr’s Solution of Einstein’s Equations,
Phys. Rev. 141, 1242 (1966).

– F. R. Tangherlini, Schwarzschild field in n-dimensions and the dimensionality of space problem, Nuovo Ci-
mento 27 (1963) 636.

– R. C. Myers & M. J. Perry, Black Holes in Higher Dimensional Space- Times, Annals Phys. 172, 304 (1986).

– E. Witten, (2+1)-Dimensional Gravity as an Exactly Soluble System, Nucl. Phys. B, 311, 46 (1988)

– M. Banados, C. Teitelboim, & J. Zanelli, The Black hole in three-dimensional space-time, Phys. Rev. Lett. 69,
1849 (1992)
M. Banados, M. Henneaux, C. Teitelboim, & J. Zanelli, Geometry of the (2+1) black hole, Phys. Rev. D 48,
1506-1525 (1993)

– R. Emparan & H. S. Reall, Black Holes in Higher Dimensions, Living Rev. Rel. 11, 6 (2008).

• 熱力学
– J. D. Bekenstein, Black holes and the second law, Nuovo Cimento 4, 737 (1972)

J. D. Bekenstein, Black Holes and Entropy, Phys. Rev. D 7, 2333 (1973)
J. D. Bekenstein, Generalized second law of thermodynamics in black-hole physics, Phys. Rev. D 9, 3292
(1974)

– J. M. Bardeen, B. Carter, & S.W. Hawking, The Four laws of black hole mechanics, Commun. Math. Phys.
31, 161-170 (1973)

– S. W. Hawking, Black hole explosions, Nature 248, 30-31 (1974)
S. W. Hawking, Particle Creation by Black Holes, Comm. Math. Phys. 43, 199-220 (1975), Comm. Math.
Phys. 46, 206 (1975) (erratum)

– W.G. Unruh, Notes on black hole evaporation, Phys. Rev. D 14, 870 (1976)

– G.W. Gibbons, & S.W. Hawking, Cosmological Event Horizons, Thermodynamics, and Particle Creation,
Phys. Rev. D 15, 2738-2751 (1977)

– R. M. Wald, Black Hole Entropy is Noether Charge, Phys. Rev. D 48, R3427-3431 (1993)

– T. Jacobson, Thermodynamics of Spacetime, Phys. Rev. Lett. 75, 1260 (1995)

– J. D. Bekenstein, The many faces of superradiance, Phys. Rev. D 58, 064014 (1998)

• 摂動
– T. Regge, & J. A. Wheeler, Stability of a Schwarzschild Singularity, Phys. Rev. 108, 1063 (1957)

– F. J. Zerilli, Gravitational Field of a Particle Falling in a Schwarzschild Geometry Analyzed in Tensor Har-
monics, Phys. Rev. D 2, 2141 (1970)

– S. A. Teukolsky, Perturbations of a Rotating Black Hole. I. Astrophys. J. 185, pp. 635-648 (1973)
W. H. Press, S. A. Teukolsky, Perturbations of a Rotating Black Hole. II., Astrophys. J. 185, pp. 649-674
(1973)

– S. Mano, H. Suzuki, & E. Takasugi, Analytic Solutions of the Teukolsky Equation and Their Low Frequency
Expansions, Prog. Theor. Phys. 96, 549-56 (1996)
S. Mano, H. Suzuki, & E. Takasugi, Analytic Solutions of the Regge-Wheeler Equation and the Post-Minkowskian
Expansion, Prog. Theor. Phys. 96, 549 (1996)

– Y. Mino, M. Sasaki, M. Shibata, H. Tagoshi, & T. Tanaka, Black hole perturbation, Prog. Theor. Phys.
Suppl. 128, 1-121 (1997)

• Quasi-normal mode (初期) See also リングダウン波形
– W. H. Press, Long Wave Trains of Gravitational Waves from a Vibrating Black Hole, Astrophys. J. 170,

L105 (1971)

– S. Chandrasekhar & S. Detweiler, The quasi-normal modes of the Schwarzschild black hole, Proc. Royal Soc.
(London) A 344 (1975) https://doi.org/10.1098/rspa.1975.0112
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– E.W. Leaver, An Analytic representation for the quasi normal modes of Kerr black holes, Proc. Royal Soc.
(London) A 402, 285-298 (1985) 10.1098/rspa.1985.0119

– E. W. Leaver, Spectral decomposition of the perturbation response of the Schwarzschild geometry, Phys. Rev.
D 34, 384-408 (1986)

– B. F. Schutz, & C. M. Will, Black hole normal modes - A semianalytic approach, Astrophys. J. 291, L33-L36
(1985)

• 特異点形成
– T. Nakamura, S. Shapiro & S. Teukolsky, Naked singularities and the hoop conjecture: An analytic exploration,

Phys. Rev. D 38, 2972 (1988).
S. Shapiro & S. Teukolsky, Formation of naked singularities: The violation of cosmic censorship, Phys. Rev.
Lett. 66, 994 (1991).

– L. Lehner & F. Pretorius, Black Strings, Low Viscosity Fluids, and Violation of Cosmic Censorship, Phys.
Rev. Lett. 105, 101102 (2010).

– Y. Yamada & H. Shinkai, Formation of naked singularities in five-dimensional space-time, Phys. Rev. D 83,
064006 (2011) .

• 臨界現象
– M. W. Choptuik, Universality and scaling in gravitational collapse of a massless scalar field, Phys. Rev.

Lett. 70, 9 (1993)

– T. Koike, T. Hara, & S. Adachi, Critical Behavior in Gravitational Collapse of Radiation Fluid: A Renor-
malization Group (Linear Perturbation) Analysis, Phys. Rev. Lett. 74, 5170 (1995) .

– C. Gundlach, & J. M. Martin-Garcia, Critical phenomena in gravitational collapse, Living Rev. Rel. 10, 5
(2007)

• with matter, in a different theory

– P. Bizon, Colored black holes, Phys. Rev. Lett. 64, 2844 (1990).
K. Maeda, T. Tachizawa, T. Torii, & T. Maki, Stability of non-Abelian black holes and catastrophe theory,
Phys. Rev. Lett. 72, 45 (1994).

• 内部構造
– E. Poisson & W. Israel, Inner-horizon instability and mass inflation in black holes, Phys. Rev. Lett. 63, 1663

(1989)
E. Poisson & W. Israel, Internal structure of black holes, Phys. Rev. D 41, 1796 (1990)
V. Cardoso, J. L. Costa, K. Destounis, P. Hintz, & A. Jansen, Quasinormal Modes and Strong Cosmic
Censorship, Phys. Rev. Lett. 120, 031103 (2018)

4 ブラックホール天体
• K. S. Thorne & I. D. Novikov, Astrophysics of black holes, in Black Holes: Les Astres Occlus book

from Kip’s webpage, https://www.its.caltech.edu/~kip/index.html/PubScans/II-48.pdf.

• N. Comins & B. F. Schutz, On the Ergoregion Instability, Proc. Royal Soc. (London) A 364, 211-226 (1978)

• Accretion

– N. I. Shakura & R. A. Sunyaev, Black holes in binary systems. Observational appearance, Astro. Astro-
phys. 24, 337 - 355 (1973)

– K. S. Thorne, Disk-Accretion onto a Black Hole. II. Evolution of the Hole, Astrophys. J. 191, 507-520 (1974)

– R. D. Blandford & R. L. Znajek, Electromagnetic extraction of energy from Kerr black holes, Mon. Not. Roy.
Astro. Soc. 179, 433-456 (1977)
S. E. Gralla, & T. Jacobson, Spacetime approach to force-free magnetospheres, Mon. Not. Roy. Astro.
Soc. 445, 2500-2534 (2014)
J. Armas, Y. Cai, G. Compére, D. Garfinkle, & S. E. Gralla, Consistent Blandford-Znajek Expansion, JCAP
04, 009 (2020) [arXiv:2002.01972]

– D. MacDonald & K. S. Thorne, Black-hole electrodynamics - an absolute-space/universal-time formulation,
Mon. Not. Roy. Astro. Soc. 198, 345-382 (1982)
Black Holes: The Membrane Paradigm (The Silliman Memorial Lectures Series) by D. A. MacDonald (Edi-
tor), R. H. Price (Editor), K. S. Thorne (Editor) (Yale University Press, 1986)

• Penrose process, Super-radiance
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– R. Penrose, & R. M. Floyd, Extraction of rotational energy from a black hole, Nature Physical Science, 229,
177-179 (1971).

– P. H. William, & S. A. Teukolsky Floating Orbits, Superradiant Scattering and the Black-hole Bomb, Nature,
238, 211-212 (1972).
V. Cardoso, O. J. C. Dias, J. P. S. Lemos, & S. Yoshida, The black hole bomb and superradiant instabilities,
Phys. Rev. D 70, 044039 (2004); Erratum Phys. Rev. D 70, 049903 (2004)

– S. Detweiler, Klein-Gordon equation and rotating black holes, Phys. Rev. D 22, 2323 (1980)
S. R. Dolan, Instability of the massive Klein-Gordon field on the Kerr spacetime, Phys. Rev. D 76, 084001
(2007)

• with matter

– A. Arvanitaki & S. Dubovsky, Exploring the string axiverse with precision black hole physics, Phys. Rev.
D 83, 044026 (2011)

– D. Baumann, H. Sheng Chia, & R. A. Porto, Probing ultralight bosons with binary black holes., Phys. Rev.
D 99, 044001 (2019)
D. Baumann, H. Sheng Chia, R. A. Porto, & J. Stout, Gravitational Collider Physics, Phys. Rev. D 101,
083019 (2020).

• Primordial black holes

– S. Hawking, Gravitationally collapsed objects of very low mass, Mon. Not. Roy. Astro. Soc. 152, 75 (1971)

– B. Carr, K. Kohri, Y. Sendouda, & J. Yokoyama , Constraints on primordial black holes, Rep. Prog. Phys.
84, 116902 (2021). [arXiv:2002.12778]

• Quaser, Supermassive BH

– D. Lynden-Bell, Galactic nuclei as collapsed old quasars, Nature, 223, 690-694 (1969).
D. Lynden-Bell, & M. J. Rees, On quasars, dust and the galactic centre, Mon. Not. Roy. Astro. Soc. 152,
461 (1971).

– M. C. Begelman, R. D. Blandford & M. J. Rees, Massive black hole binaries in active galactic nuclei, Nature
287, 307–309 (1980)

– M. C. Begelman, M. Volonteri, & M. J. Rees, Formation of Supermassive Black Holes by Direct Collapse in
Pregalactic Halos, Mon. Not. Roy. Astro. Soc. 370, 289–298 (2006)

– M. Volonteri, F. Haardt, & P. Madau, The Assembly and Merging History of Supermassive Black Holes in
Hierarchical Models of Galaxy Formation, Astrophys. J. 582, 559 (2003)

– A. L. Erickcek, M. Kamionkowski,& A. J. Benson, Supermassive black hole merger rates: uncertainties from
halo merger theory, Mon. Not. Roy. Astro. Soc. 371, 1992-2000 (2006).

– E. Berti, & M. Volonteri, Cosmological Black Hole Spin Evolution by Mergers and Accretion, Astrophys.
J. 684, 822 (2008). A. Sesana, E. Barausse, M. Dotti, & E. M. Rossi, Linking the Spin Evolution of Massive
Black Holes to Galaxy Kinematics. Astrophys. J. 794, 104 (2014).

• Sgr A*

– A. Eckart, & R. Genzel, Observations of stellar proper motions near the Galactic Centre, Nature, 383, 415-
417 (1996).
A. Eckart, & R. Genzel, 1997, Stellar proper motions in the central 0.1 PC of the Galaxy, Mon. Not. Roy.
Astro. Soc. 284, 576-598 (1997).
R. Genzel, et al, Near-infrared flares from accreting gas around the supermassive black hole at the Galactic
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