
Bibliography

[1] J. Beringer et al. Review of Particle Physics. Physical Review D, 86(1):010001,
July 2012.

[2] M. Bailes et al. Gravitational-wave physics and astronomy in the 2020s and 2030s.
Nature Reviews Physics, 3(5):344–366, 2021.

[3] D. B. Bowen et al. Quasi-periodicity of Supermassive Binary Black Hole Accretion
Approaching Merger. The Astrophysical Journal, 879(2):76, July 2019.

[4] I. Bartos and M. Kowalski. Multimessenger Astronomy. 2017.

[5] R. K. Sheth and G. Tormen. Large-scale bias and the peak background split.
Monthly Notices of the Royal Astronomical Society, 308(1):119–126, 1999.

[6] I. Tamborra et al. Star-forming galaxies as the origin of di�use high-energy
backgrounds: gamma-ray and neutrino connections, and implications for starburst
history. Journal of Cosmology and Astroparticle Physics, 2014(09):043, 2014.

[7] M. Aartsen et al. Di�erential limit on the extremely-high-energy cosmic neutrino
flux in the presence of astrophysical background from nine years of icecube data.
Physical Review D, 98(6):062003, 2018.

[8] K. Murase et al. Blazar flares as an origin of high-energy cosmic neutrinos? The
Astrophysical Journal, 865(2):124, 2018.

[9] T. Montaruli. Gamma-rays and their future. Nuclear and Particle Physics Pro-
ceedings, 306-308:1–11, September 2019.

[10] P. Veres et al. Observation of inverse compton emission from a long “-ray burst.
Nature, 575(7783):459–463, 2019.

[11] MAGIC Collaboration et al. Teraelectronvolt emission from the “-ray burst GRB
190114C. Nature, 575(7783):455–458, November 2019.

[12] H. Abdalla et al. A very-high-energy component deep in the “-ray burst afterglow.
Nature, 575(7783):464–467, November 2019.

142



[13] Cherenkov Telescope Array Consortium et al. Science with the Cherenkov Telescope
Array. 2019.

[14] G. di Sciascio and Lhaaso Collaboration. The LHAASO experiment: From Gamma-
Ray Astronomy to Cosmic Rays. Nuclear and Particle Physics Proceedings, 279-
281:166–173, October 2016.

[15] LSST Science Collaboration et al. Science-Driven Optimization of the LSST
Observing Strategy. arXiv e-prints, pp. arXiv:1708.04058, August 2017.

[16] N. Dagoneau et al. Detection capability of ultra-long gamma-ray bursts with
the ECLAIRs telescope aboard the SVOM mission under development. In 42nd
COSPAR Scientific Assembly, volume 42, pp. E1.17–46–18, July 2018.

[17] M. T. Patterson et al. The Zwicky Transient Facility Alert Distribution System.
Publications of the Astronomical Society of the Pacific, 131(995):018001, January
2019.

[18] L. O. C. Drury. Origin of cosmic rays. Astroparticle Physics, 39:52–60, December
2012.

[19] D. Caprioli. Cosmic-ray acceleration and propagation. In 34th International Cosmic
Ray Conference (ICRC2015), volume 34 of International Cosmic Ray Conference,
pp. 8, July 2015.

[20] M. Aglietta et al. The cosmic ray primary composition in the “knee” region through
the EAS electromagnetic and muon measurements at EAS-TOP. Astroparticle
Physics, 21(6):583–596, September 2004.

[21] J. R. Hoerandel. On the knee in the energy spectrum of cosmic rays. Astroparticle
Physics, 19(2):193–220, 2003.

[22] Pierre Auger Collaboration. The Pierre Auger Cosmic Ray Observatory. Nuclear
Instruments and Methods in Physics Research A, 798:172–213, October 2015.

[23] K. Greisen. End to the Cosmic-Ray Spectrum? Physical Review Letters, 16(17):748–
750, April 1966.

[24] G. T. Zatsepin and V. A. Kuz’min. Upper Limit of the Spectrum of Cosmic Rays.
Soviet Journal of Experimental and Theoretical Physics Letters, 4:78, August 1966.

[25] A. M. Hillas. The Origin of Ultra-High-Energy Cosmic Rays. Annual Review of
Astronomy and Astrophysics, 22:425–444, January 1984.

[26] Katrin Collaboration et al. Direct neutrino-mass measurement with sub-electronvolt
sensitivity. Nature Physics, 18(2):160–166, February 2022.

[27] T. Gaisser and F. Halzen. Icecube. Annual Review of Nuclear and Particle Science,
64(1):101–123, 2014.

143



[28] F. Halzen. High-energy neutrino astrophysics. Nature Phys., 13(3):232–238, 2016.

[29] M. Aartsen et al. First observation of PeV-energy neutrinos with IceCube.
Phys.Rev.Lett., 111:021103, 2013.

[30] M. Aartsen et al. Evidence for High-Energy Extraterrestrial Neutrinos at the
IceCube Detector. Science, 342:1242856, 2013.

[31] M. Aartsen et al. Observation of High-Energy Astrophysical Neutrinos in Three
Years of IceCube Data. Phys.Rev.Lett., 113:101101, 2014.

[32] M. Aartsen et al. A combined maximum-likelihood analysis of the high-energy
astrophysical neutrino flux measured with icecube. The Astrophysical Journal,
809(1):98, 2015.

[33] M. Ahlers and K. Murase. Probing the Galactic Origin of the IceCube Excess with
Gamma-Rays. Phys. Rev., D90(2):023010, 2014.

[34] W. D. Apel et al. KASCADE-Grande Limits on the Isotropic Di�use Gamma-Ray
Flux between 100 TeV and 1 EeV. Astrophys. J., 848(1):1, 2017.

[35] A. U. Abeysekara et al. Search for Very High-energy Gamma Rays from the
Northern Fermi Bubble Region with HAWC. Astrophys. J., 842(2):85, 2017.

[36] A. U. Abeysekara et al. A Search for Dark Matter in the Galactic Halo with HAWC.
arXiv: 1710.10288, 2017.

[37] E. Waxman and J. Bahcall. High energy neutrinos from cosmological gamma-ray
burst fireballs. Physical Review Letters, 78(12):2292, 1997.

[38] P. Meszaros and E. Waxman. Tev neutrinos from successful and choked gamma-ray
bursts. Physical Review Letters, 87(17):171102, 2001.

[39] K. Murase. Prompt high-energy neutrinos from gamma-ray bursts in photospheric
and synchrotron self-compton scenarios. Physical Review D, 78(10):101302, 2008.

[40] X.-Y. Wang and Z.-G. Dai. Prompt tev neutrinos from the dissipative photospheres
of gamma-ray bursts. The Astrophysical Journal Letters, 691(2):L67, 2009.

[41] P. Baerwald et al. Uhecr escape mechanisms for protons and neutrons from gamma-
ray bursts, and the cosmic-ray-neutrino connection. The Astrophysical Journal,
768(2):186, 2013.

[42] M. Bustamante et al. Neutrino and cosmic-ray emission from multiple internal
shocks in gamma-ray bursts. 2014. [Nature Commun.6,6783(2015)].

[43] I. Tamborra and S. Ando. Inspecting the supernova–gamma-ray-burst connection
with high-energy neutrinos. Physical Review D, 93(5):053010, 2016.

144



[44] K. Murase et al. High-energy neutrinos and cosmic rays from low-luminosity
gamma-ray bursts? The Astrophysical Journal Letters, 651(1):L5, 2006.

[45] N. Gupta and B. Zhang. Neutrino spectra from low and high luminosity populations
of gamma ray bursts. Astroparticle Physics, 27(5):386–391, 2007.

[46] K. Murase and K. Ioka. Tev–pev neutrinos from low-power gamma-ray burst jets
inside stars. Physical Review Letters, 111(12):121102, 2013.

[47] D. Xiao and Z. Dai. Neutrino emission in the jet propagation process. The
Astrophysical Journal, 790(1):59, 2014.

[48] D. Xiao and Z. Dai. Tev–pev neutrino oscillation of low-luminosity gamma-ray
bursts. The Astrophysical Journal, 805(2):137, 2015.

[49] N. Senno et al. Choked jets and low-luminosity gamma-ray bursts as hidden
neutrino sources. Physical Review D, 93(8):083003, 2016.

[50] P. B. Denton and I. Tamborra. Exploring the Properties of Choked Gamma-Ray
Bursts with IceCube’s High Energy Neutrinos. arXiv: 1711.00470, 2017.

[51] K. Mannheim. High-energy neutrinos from extragalactic jets. Astropart. Phys.,
3:295–302, 1995.

[52] F. Halzen and E. Zas. Neutrino fluxes from active galaxies: A Model independent
estimate. Astrophys. J., 488:669–674, 1997.

[53] L. A. Anchordoqui et al. High energy neutrinos from astrophysical accelerators of
cosmic ray nuclei. Astroparticle Physics, 29(1):1–13, 2008.

[54] K. Murase et al. Di�use neutrino intensity from the inner jets of active galactic
nuclei: impacts of external photon fields and the blazar sequence. Physical Review
D, 90(2):023007, 2014.

[55] C. D. Dermer et al. Photopion production in black-hole jets and flat-spectrum radio
quasars as pev neutrino sources. Journal of High Energy Astrophysics, 3:29–40,
2014.

[56] J. Becker Tjus et al. High-energy neutrinos from radio galaxies. Phys. Rev.,
D89(12):123005, 2014.

[57] M. Petropoulou et al. Photohadronic origin of-ray bl lac emission: implications for
icecube neutrinos. Monthly Notices of the Royal Astronomical Society, 448(3):2412–
2429, 2015.

[58] P. Padovani et al. A simplified view of blazars: the neutrino background. Mon.
Not. Roy. Astron. Soc., 452(2):1877–1887, 2015.

145



[59] C. Blanco and D. Hooper. High-Energy Gamma Rays and Neutrinos from Nearby
Radio Galaxies. JCAP, 1712(12):017, 2017.

[60] F. W. Stecker et al. High-energy neutrinos from active galactic nuclei. Physical
Review Letters, 66(21):2697, 1991.

[61] J. Alvarez-Muñiz and P. Mészáros. High energy neutrinos from radio-quiet active
galactic nuclei. Physical Review D, 70(12):123001, 2004.

[62] F. W. Stecker. Pev neutrinos observed by icecube from cores of active galactic
nuclei. Physical Review D, 88(4):047301, 2013.

[63] S. S. Kimura et al. Neutrino and Cosmic-Ray Emission and Cumulative Background
from Radiatively Ine�cient Accretion Flows in Low-Luminosity Active Galactic
Nuclei. Astrophys. J., 806:159, 2015.

[64] K. Murase et al. Testing the hadronuclear origin of pev neutrinos observed with
icecube. Physical Review D, 88(12):121301, 2013.

[65] K. Murase et al. Hidden Cosmic-Ray Accelerators as an Origin of TeV-PeV Cosmic
Neutrinos. Phys. Rev. Lett., 116(7):071101, 2016.

[66] K. Bechtol et al. Evidence against star-forming galaxies as the dominant source of
icecube neutrinos. The Astrophysical Journal, 836(1):47, 2017.

[67] B. P. Abbott et al. Observation of Gravitational Waves from a Binary Black Hole
Merger. Physical Review Letters, 116(6):061102, February 2016.

[68] B. P. Abbott et al. Exploring the sensitivity of next generation gravitational wave
detectors. Classical and Quantum Gravity, 34(4):044001, February 2017.

[69] A. Klein et al. Science with the space-based interferometer eLISA: Supermassive
black hole binaries. Physical Review D, 93(2):024003, January 2016.

[70] K. Schutz and C.-P. Ma. Constraints on individual supermassive black hole binaries
from pulsar timing array limits on continuous gravitational waves. Monthly Notices
of the Royal Astronomical Society, 459(2):1737–1744, June 2016.

[71] D. Clowe et al. Weak-lensing mass reconstruction of the interacting cluster 1e
0657–558: Direct evidence for the existence of dark matter. The Astrophysical
Journal, 604(2):596, 2004.

[72] M. Markevitch et al. Direct constraints on the dark matter self-interaction cross
section from the merging galaxy cluster 1e 0657–56. The Astrophysical Journal,
606(2):819, 2004.

[73] K. Kashiyama and P. Mészáros. Galaxy mergers as a source of cosmic rays,
neutrinos, and gamma rays. The Astrophysical Journal Letters, 790(1):L14, 2014.

146



[74] D. Richstone et al. Supermassive black holes and the evolution of galaxies. nature,
395(6701):A14–A19, 1998.

[75] M. C. Begelman et al. Massive black hole binaries in active galactic nuclei. Nature,
287(5780):307–309, September 1980.

[76] J. Kormendy and L. C. Ho. Coevolution (or not) of supermassive black holes
and host galaxies. Annual Review of Astronomy and Astrophysics, 51(1):511–653,
August 2013.

[77] P. Amaro-Seoane et al. Laser interferometer space antenna. pp. arXiv:1702.00786,
February 2017.

[78] J. E. Barnes and L. Hernquist. Transformations of galaxies. ii. gasdynamics in
merging disk galaxies. The Astrophysical Journal, 471(1):115, 1996.

[79] M. MilosavljeviÊ and E. S. Phinney. The afterglow of massive black hole coalescence.
The Astrophysical Journal Letters, 622(2):L93–L96, April 2005.

[80] R. D. Blandford and R. L. Znajek. Electromagnetic extraction of energy from kerr
black holes. Monthly Notices of the Royal Astronomical Society, 179:433–456, May
1977.

[81] P. Mészáros. Gamma-Ray Bursts. Rept. Prog. Phys., 69:2259–2322, 2006.

[82] B. Paczynski. Gamma-ray bursters at cosmological distances. The Astrophysical
Journal Letters, 308:L43–L46, September 1986.

[83] D. Eichler et al. Nucleosynthesis, neutrino bursts and “-rays from coalescing
neutron stars. Nature, 340(6229):126–128, July 1989.

[84] P. Meszaros and M. J. Rees. Tidal Heating and Mass Loss in Neutron Star Binaries:
Implications for Gamma-Ray Burst Models. The Astrophysical Journal, 397:570,
October 1992.

[85] R. Narayan et al. Gamma-Ray Bursts as the Death Throes of Massive Binary
Stars. The Astrophysical Journal Letters, 395:L83, August 1992.

[86] W. H. Lee and E. Ramirez-Ruiz. The progenitors of short gamma-ray bursts. New
Journal of Physics, 9(1):17, January 2007.

[87] E. Berger. Short-Duration Gamma-Ray Bursts. Annual Review of Astronomy and
Astrophysics, 52:43–105, August 2014.

[88] S. E. Woosley. Gamma-Ray Bursts from Stellar Mass Accretion Disks around
Black Holes. The Astrophysical Journal, 405:273, March 1993.

[89] B. PaczyÒski. Are Gamma-Ray Bursts in Star-Forming Regions? The Astrophysical
Journal Letters, 494(1):L45–L48, February 1998.

147



[90] R. Popham et al. Hyperaccreting Black Holes and Gamma-Ray Bursts. The
Astrophysical Journal, 518(1):356–374, June 1999.

[91] A. I. MacFadyen and S. E. Woosley. Collapsars: Gamma-Ray Bursts and Explosions
in “Failed Supernovae”. The Astrophysical Journal, 524(1):262–289, October 1999.

[92] P. Mészáros. Gamma-ray bursts. Reports on Progress in Physics, 69(8):2259–2321,
August 2006.

[93] J. Hjorth and J. S. Bloom. The GRB–supernova connection, pp. 169–190. Cambridge
Astrophysics. Cambridge University Press, 2012.

[94] B. P. Abbott et al. GW170817: Observation of Gravitational Waves from a Binary
Neutron Star Inspiral. Physical Review Letters, 119(16):161101, October 2017.

[95] B. P. Abbott et al. A gravitational-wave standard siren measurement of the Hubble
constant. Nature, 551(7678):85–88, November 2017.

[96] B. P. Abbott et al. The Astrophysical Journal Letters, 848(2):L13, October 2017.

[97] A. Goldstein et al. An Ordinary Short Gamma-Ray Burst with Extraordinary
Implications: Fermi-GBM Detection of GRB 170817A. The Astrophysical Journal
Letters, 848(2):L14, October 2017.

[98] G. Hallinan et al. A radio counterpart to a neutron star merger. Science,
358(6370):1579–1583, December 2017.

[99] V. Savchenko et al. INTEGRAL Detection of the First Prompt Gamma-Ray Signal
Coincident with the Gravitational-wave Event GW170817. The Astrophysical
Journal Letters, 848(2):L15, October 2017.

[100] E. Troja et al. The X-ray counterpart to the gravitational-wave event GW170817.
Nature, 551(7678):71–74, November 2017.

[101] J. D. Lyman et al. The optical afterglow of the short gamma-ray burst associated
with GW170817. Nature Astronomy, 2:751–754, July 2018.

[102] D. Lazzati et al. Late Time Afterglow Observations Reveal a Collimated Relativistic
Jet in the Ejecta of the Binary Neutron Star Merger GW170817. Physical Review
Letters, 120(24):241103, June 2018.

[103] K. P. Mooley et al. Superluminal motion of a relativistic jet in the neutron-star
merger GW170817. Nature, 561(7723):355–359, September 2018.

[104] K. P. Mooley et al. A mildly relativistic wide-angle outflow in the neutron-star
merger event GW170817. Nature, 554(7691):207–210, February 2018.

148



[105] O. Gottlieb et al. High e�ciency photospheric emission entailed by formation of a
collimation shock in gamma-ray bursts. Monthly Notices of the Royal Astronomical
Society, 488(1):1416–1426, September 2019.

[106] K. Ioka and T. Nakamura. Spectral puzzle of the o�-axis gamma-ray burst in
GW170817. Monthly Notices of the Royal Astronomical Society, 487(4):4884–4889,
August 2019.

[107] S. S. Kimura et al. Upscattered Cocoon Emission in Short Gamma-Ray Bursts as
High-energy Gamma-Ray Counterparts to Gravitational Waves. The Astrophysical
Journal Letters, 887(1):L16, December 2019.

[108] K. Murase et al. Double Neutron Star Mergers and Short Gamma-ray Bursts:
Long-lasting High-energy Signatures and Remnant Dichotomy. The Astrophysical
Journal, 854(1):60, February 2018.

[109] V. Gayathri et al. GW170817A as a Hierarchical Black Hole Merger. The Astro-
physical Journal Letters, 890(2):L20, February 2020.

[110] J. Samsing et al. Active Galactic Nuclei as Factories for Eccentric Black Hole
Mergers. arXiv e-prints, pp. arXiv:2010.09765, October 2020.

[111] I. Bartos. GW190521 as a Highly Eccentric Black Hole Merger. In American
Astronomical Society Meeting Abstracts, volume 53 of American Astronomical
Society Meeting Abstracts, pp. 234.02, January 2021.

[112] A. Tanikawa et al. Population III binary black holes: e�ects of convective over-
shooting on formation of GW190521. Monthly Notices of the Royal Astronomical
Society, 505(2):2170–2176, August 2021.

[113] Y. Yang et al. AGN Disks Harden the Mass Distribution of Stellar-mass Binary
Black Hole Mergers. The Astrophysical Journal, 876(2):122, May 2019.

[114] Y. Yang et al. Hierarchical Black Hole Mergers in Active Galactic Nuclei. Physical
Review Letters, 123(18):181101, November 2019.

[115] H. Tagawa et al. Formation and Evolution of Compact-object Binaries in AGN
Disks. The Astrophysical Journal, 898(1):25, July 2020.

[116] H. Tagawa et al. Mass-gap Mergers in Active Galactic Nuclei. The Astrophysical
Journal, 908(2):194, February 2021.

[117] Y. Yang et al. Black Hole Formation in the Lower Mass Gap through Mergers and
Accretion in AGN Disks. The Astrophysical Journal Letters, 901(2):L34, October
2020.

[118] M. J. Graham et al. Candidate Electromagnetic Counterpart to the Binary
Black Hole Merger Gravitational-Wave Event S190521gú. Physical Review Letters,
124(25):251102, June 2020.

149



[119] G. Ashton et al. Current observations are insu�cient to confidently associate the
binary black hole merger GW190521 with AGN J124942.3 + 344929. Classical and
Quantum Gravity, 38(23):235004, December 2021.

[120] R. Perna et al. Electromagnetic Signatures of Relativistic Explosions in the Disks
of Active Galactic Nuclei. The Astrophysical Journal Letters, 906(2):L7, January
2021.

[121] J.-P. Zhu et al. High-energy Neutrinos from Stellar Explosions in Active Galactic
Nuclei Accretion Disks. arXiv e-prints, pp. arXiv:2107.06070, July 2021.

[122] J.-P. Zhu et al. High-energy Neutrinos from Choked Gamma-Ray Bursts in Active
Galactic Nucleus Accretion Disks. The Astrophysical Journal Letters, 911(2):L19,
April 2021.

[123] S. S. Kimura et al. Outflow Bubbles from Compact Binary Mergers Embedded
in Active Galactic Nuclei: Cavity Formation and the Impact on Electromagnetic
Counterparts. The Astrophysical Journal, 916(2):111, August 2021.

[124] J. M. Bellovary et al. Migration Traps in Disks around Supermassive Black Holes.
The Astrophysical Journal Letters, 819(2):L17, March 2016.

[125] IceCube Collaboration et al. Multimessenger observations of a flaring blazar
coincident with high-energy neutrino icecube-170922a. Science, 361(6398):eaat1378,
2018.

[126] M. Aartsen et al. the contribution of fermi-2lac blazars to di�use tev–pev neutrino
flux. The Astrophysical Journal, 835(1):45, 2017.

[127] E. Pinat et al. Search for extended sources of neutrino emission with 7 years of
IceCube data. In 35th International Cosmic Ray Conference (ICRC2017), volume
301 of International Cosmic Ray Conference, pp. 963, January 2017.

[128] D. Hooper et al. Active galactic nuclei and the origin of icecube’s di�use neutrino
flux. arXiv preprint arXiv:1810.02823, 2018.

[129] A. Neronov et al. Strong constraints on hadronic models of blazar activity from
fermi and icecube stacking analysis. Astronomy & Astrophysics, 603:A135, 2017.

[130] A. Palladino et al. Interpretation of the di�use astrophysical neutrino flux in terms
of the blazar sequence. The Astrophysical Journal, 871(1):41, 2019.

[131] K. Murase and E. Waxman. Constraining high-energy cosmic neutrino sources:
Implications and prospects. Physical Review D, 94(10):103006, 2016.

[132] M. Ahlers and F. Halzen. Pinpointing extragalactic neutrino sources in light of
recent icecube observations. Physical Review D, 90(4):043005, 2014.

150



[133] M. Aartsen et al. Searches for extended and point-like neutrino sources with four
years of icecube data. The Astrophysical Journal, 796(2):109, 2014.

[134] M. R. Feyereisen et al. One-point fluctuation analysis of the high-energy neutrino
sky. Journal of Cosmology and Astroparticle Physics, 2017(3):057, March 2017.

[135] T. Glauch et al. Search for weak neutrino point sources using angular auto-
correlation analyses in IceCube. In 35th International Cosmic Ray Conference
(ICRC2017), volume 301 of International Cosmic Ray Conference, pp. 1014, January
2017.

[136] A. Dekker and S. Ando. Angular power spectrum analysis on current and future high-
energy neutrino data. Journal of Cosmology and Astroparticle Physics, 2019(2):002,
February 2019.

[137] A. Neronov and D. Semikoz. Self-consistent model of extragalactic neutrino flux
from evolving blazar population. arXiv preprint arXiv:1811.06356, 2018.

[138] C. Yuan et al. Cumulative Neutrino and Gamma-Ray Backgrounds from Halo and
Galaxy Mergers. The Astrophysical Journal, 857(1):50, April 2018.

[139] K. Murase et al. Cosmic rays above the second knee from clusters of galaxies
and associated high-energy neutrino emission. The Astrophysical Journal Letters,
689(2):L105, 2008.

[140] K. Fang and K. Murase. Linking high-energy cosmic particles by black-hole jets
embedded in large-scale structures. Nature Physics, pp. 1, 2018.

[141] A. Loeb and E. Waxman. The cumulative background of high energy neutrinos from
starburst galaxies. Journal of Cosmology and Astroparticle Physics, 2006(05):003,
2006.

[142] L. A. Anchordoqui et al. What icecube data tell us about neutrino emission from
star-forming galaxies (so far). Physical Review D, 89(12):127304, 2014.

[143] X.-C. Chang and X.-Y. Wang. The di�use gamma-ray flux associated with sub-
pev/pev neutrinos from starburst galaxies. The Astrophysical Journal, 793(2):131,
2014.

[144] X.-C. Chang et al. Star-forming galaxies as the origin of the icecube pev neutrinos.
The Astrophysical Journal, 805(2):95, 2015.

[145] N. Senno et al. Extragalactic star-forming galaxies with hypernovae and supernovae
as high-energy neutrino and gamma-ray sources: the case of the 10 tev neutrino
data. The Astrophysical Journal, 806(1):24, 2015.

[146] S. Chakraborty and I. Izaguirre. Di�use neutrinos from extragalactic supernova
remnants: Dominating the 100 TeV IceCube flux. Phys. Lett., B745:35–39, 2015.

151



[147] A. Lamastra et al. Extragalactic gamma-ray background from AGN winds and
star-forming galaxies in cosmological galaxy formation models. Astron. Astrophys.,
607:A18, 2017.

[148] M. Ackermann et al. The spectrum of isotropic di�use gamma-ray emission between
100 mev and 820 gev. The Astrophysical Journal, 799(1):86, 2015.

[149] M. Ackermann et al. Resolving the Extragalactic “ -Ray Background above 50 GeV
with the Fermi Large Area Telescope. Physical Review Letters, 116(15):151105,
April 2016.

[150] M. Lisanti et al. Deciphering Contributions to the Extragalactic Gamma-Ray
Background from 2 GeV to 2 TeV. Astrophys. J., 832(2):117, 2016.

[151] D. Xiao et al. Revisiting the Contributions of Supernova and Hypernova Remnants
to the Di�use High-Energy Backgrounds: Constraints on Very High Redshift
Injection. The Astrophysical Journal, 826:133, August 2016.

[152] V. Bonvin et al. H0licow–v. new cosmograil time delays of he 0435- 1223: H0 to
3.8 per cent precision from strong lensing in a flat ⁄cdm model. Monthly Notices
of the Royal Astronomical Society, 465(4):4914–4930, 2017.

[153] W. H. Press and P. Schechter. Formation of galaxies and clusters of galaxies by
self-similar gravitational condensation. The Astrophysical Journal, 187:425–438,
1974.

[154] A. Lewis et al. E�cient computation of CMB anisotropies in closed FRW models.
Astrophys. J., 538:473–476, 2000.

[155] A. Jenkins et al. The mass function of dark matter haloes. Monthly Notices of the
Royal Astronomical Society, 321(2):372–384, 2001.

[156] D. S. Reed et al. The halo mass function from the dark ages through the present
day. Monthly Notices of the Royal Astronomical Society, 374(1):2–15, 2006.

[157] S. Murray et al. How well do we know the halo mass function? Monthly Notices of
the Royal Astronomical Society: Letters, 434(1):L61–L65, 2013.

[158] A. Fialkov and A. Loeb. Jetted tidal disruptions of stars as a flag of intermediate
mass black holes at high redshifts. arXiv preprint arXiv:1611.01386, 2016.

[159] O. Fakhouri et al. The merger rates and mass assembly histories of dark matter
haloes in the two millennium simulations. Monthly Notices of the Royal Astronomical
Society, 406(4):2267–2278, 2010.

[160] P. S. Behroozi et al. The average star formation histories of galaxies in dark matter
halos from z= 0-8. The Astrophysical Journal, 770(1):57, 2013.

152



[161] M. T. Sargent et al. Regularity underlying complexity: a redshift-independent
description of the continuous variation of galaxy-scale molecular gas properties in
the mass-star formation rate plane. The Astrophysical Journal, 793(1):19, 2014.

[162] M. Davis and P. Peebles. A survey of galaxy redshifts. v-the two-point position
and velocity correlations. The Astrophysical Journal, 267:465–482, 1983.

[163] E. J. Groth and P. Peebles. Statistical analysis of catalogs of extragalactic objects.
vii-two-and three-point correlation functions for the high-resolution shane-wirtanen
catalog of galaxies. The Astrophysical Journal, 217:385–405, 1977.

[164] P. J. Peebles. The gravitational-instability picture and the nature of the distribution
of galaxies. The Astrophysical Journal, 189:L51, 1974.

[165] M. Davis and P. Peebles. On the integration of the bbgky equations for the develop-
ment of strongly nonlinear clustering in an expanding universe. The Astrophysical
Journal Supplement Series, 34:425–450, 1977.

[166] A. Hamilton et al. Reconstructing the primordial spectrum of fluctuations of the
universe from the observed nonlinear clustering of galaxies. The Astrophysical
Journal, 374:L1–L4, 1991.

[167] J. Peacock and S. Dodds. Non-linear evolution of cosmological power spectra.
Monthly Notices of the Royal Astronomical Society, 280(3):L19–L26, 1996.

[168] R. E. Smith et al. Stable clustering, the halo model and non-linear cosmological
power spectra. Monthly Notices of the Royal Astronomical Society, 341:1311–1332,
June 2003.

[169] Y. Jing et al. Spatial correlation function and pairwise velocity dispersion of galaxies:
Cold dark matter models versus the las campanas survey. The Astrophysical Journal,
494(1):1, 1998.

[170] E. Hawkins et al. The 2df galaxy redshift survey: correlation functions, peculiar
velocities and the matter density of the universe. Monthly Notices of the Royal
Astronomical Society, 346(1):78–96, 2003.

[171] I. Zehavi et al. Galaxy clustering in early sloan digital sky survey redshift data.
The Astrophysical Journal, 571(1):172, 2002.

[172] P. J. E. Peebles. The large-scale structure of the universe. Princeton university
press, 1980.

[173] V. R. Eke et al. The evolution of x-ray clusters in a low-density universe. The
Astrophysical Journal, 503(2):569, 1998.

[174] L. O. Drury. An introduction to the theory of di�usive shock acceleration of
energetic particles in tenuous plasmas. Reports on Progress in Physics, 46(8):973,
1983.

153



[175] E. Kafexhiu et al. Parametrization of gamma-ray production cross sections for p p
interactions in a broad proton energy range from the kinematic threshold to pev
energies. Physical Review D, 90(12):123014, 2014.

[176] B. A. Keeney et al. Does the milky way produce a nuclear galactic wind? The
Astrophysical Journal, 646(2):951, 2006.

[177] R. M. Crocker. Non-thermal insights on mass and energy flows through the galactic
centre and into the fermi bubbles. Monthly Notices of the Royal Astronomical
Society, 423(4):3512–3539, 2012.

[178] T. Shibuya et al. Morphologies of 190,000 galaxies at z= 0–10 revealed with
hst legacy data. i. size evolution. The Astrophysical Journal Supplement Series,
219(2):15, 2015.

[179] J. N. Bahcall and R. M. Soneira. The universe at faint magnitudes. i-models for
the galaxy and the predicted star counts. The Astrophysical Journal Supplement
Series, 44:73–110, 1980.

[180] P. Van Der Kruit and L. Searle. Surface photometry of edge-on spiral galaxies.
ii-the distribution of light and colour in the disk and spheroid of ngc891. Astronomy
& Astrophysics, 95:116, 1981.

[181] N. D. Kylafis and J. N. Bahcall. Dust distribution in spiral galaxies. The Astro-
physical Journal, 317:637–645, 1987.

[182] D. Barnaby and H. A. Thronson Jr. The distribution of light in galaxies-the edge-on
spiral ngc 5907. The Astronomical Journal, 103:41–53, 1992.

[183] J. Croston et al. Galaxy-cluster gas-density distributions of the representative xmm-
newton cluster structure survey (rexcess). Astronomy & Astrophysics, 487(2):431–
443, 2008.

[184] X.-C. Chang et al. How Far Away Are the Sources of IceCube Neutrinos? Con-
straints from the Di�use Teraelectronvolt Gamma-ray Background. The Astrophys-
ical Journal, 825:148, July 2016.

[185] J. D. Finke et al. Modeling the extragalactic background light from stars and dust.
The Astrophysical Journal, 712(1):238, 2010.

[186] Y. Inoue et al. Extragalactic background light from hierarchical galaxy formation:
gamma-ray attenuation up to the epoch of cosmic reionization and the first stars.
The Astrophysical Journal, 768(2):197, 2013.

[187] V. Berezinsky and A. Y. Smirnov. Cosmic neutrinos of ultra-high energies and
detection possibility. Astrophysics and Space Science, 32(2):461–482, 1975.

154



[188] K. Murase and J. F. Beacom. Constraining very heavy dark matter using di�use
backgrounds of neutrinos and cascaded gamma rays. Journal of Cosmology and
Astroparticle Physics, 2012(10):043, 2012.

[189] M. Aartsen et al. Observation and characterization of a cosmic muon neutrino flux
from the northern hemisphere using six years of icecube data. The Astrophysical
Journal, 833(1):3, 2016.

[190] M. G. Aartsen et al. The IceCube Neutrino Observatory - Contributions to ICRC
2017 Part II: Properties of the Atmospheric and Astrophysical Neutrino Flux.
arXiv: 1710.01191, 2017.

[191] V. Rodriguez-Gomez et al. The merger rate of galaxies in the illustris simulation:
a comparison with observations and semi-empirical models. Monthly Notices of the
Royal Astronomical Society, 449(1):49–64, 2015.

[192] R. C. Berrington and C. D. Dermer. Nonthermal particles and radiation produced
by cluster merger shocks. Astrophys. J., 594:709–731, 2003.

[193] Y. Fujita and C. L. Sarazin. Nonthermal emission from accreting and merging
clusters of galaxies. The Astrophysical Journal, 563(2):660, 2001.

[194] C. Charbonnel et al. Star formation in galaxy interactions and mergers. European
Astronomical Society Publications Series, 51:107–131, 2011.

[195] R.-Y. Liu et al. Can winds driven by active galactic nuclei account for the
extragalactic gamma-ray and neutrino backgrounds? Astrophys. J., 858(1):9, 2018.

[196] R. Blandford and D. Eichler. Particle acceleration at astrophysical shocks: A
theory of cosmic ray origin. Physics Reports, 154(1):1–75, 1987.

[197] R. Yamazaki et al. Tev “-rays from old supernova remnants. Monthly Notices of
the Royal Astronomical Society, 371(4):1975–1982, 2006.

[198] K. Murase and E. Waxman. Constraining High-Energy Cosmic Neutrino Sources:
Implications and Prospects. Phys. Rev., D94(10):103006, 2016.

[199] C. Yuan et al. Secondary Radio and X-Ray Emissions from Galaxy Mergers. The
Astrophysical Journal, 878(2):76, June 2019.

[200] A. Loeb and E. Waxman. The Cumulative background of high energy neutrinos
from starburst galaxies. JCAP, 0605:003, 2006.

[201] T. A. Thompson et al. The starburst contribution to the extragalactic “-ray
background. The Astrophysical Journal, 654(1):219, 2007.

[202] K. Murase et al. Testing the Hadronuclear Origin of PeV Neutrinos Observed with
IceCube. Phys. Rev., D88(12):121301, 2013.

155



[203] D. Xiao et al. Revisiting the Contributions of Supernova and Hypernova Remnants
to the Di�use High-energy Backgrounds: Constraints on Very High Redshift
Injection. Astrophys. J., 826(2):133, 2016.

[204] I. Tamborra et al. Star-forming galaxies as the origin of di�use high-energy
backgrounds: Gamma-ray and neutrino connections, and implications for starburst
history. JCAP, 1409:043, 2014.

[205] X. Wang and A. Loeb. Contribution of quasar-driven outflows to the extragalactic
gamma-ray background. Nature Physics, 12:1116–1118, December 2016.

[206] A. Lamastra et al. Extragalactic gamma-ray background from AGN winds and
star-forming galaxies in cosmological galaxy-formation models. Astronomy &
Astrophysics, 607:A18, October 2017.

[207] C. Yuan et al. Cumulative neutrino and gamma-ray backgrounds from halo and
galaxy mergers. The Astrophysical Journal, 857(1):50, 2018.

[208] U. Lisenfeld and H. J. Voelk. Shock acceleration of relativistic particles in galaxy-
galaxy collisions. Astronomy & Astrophysics, 524:A27, 2010.

[209] T. W. Jones. Particle acceleration at shocks: Insights from supernova remnant
shocks. Journal of Astrophysics and Astronomy, 32(4):427–435, Dec 2011.

[210] G. Morlino and D. Caprioli. Strong evidence for hadron acceleration in tycho’s
supernova remnant. Astronomy & Astrophysics, 538:A81, 2012.

[211] B. Katz and E. Waxman. In which shell-type snrs should we look for gamma-rays
and neutrinos from p–p collisions? Journal of Cosmology and Astroparticle Physics,
2008(01):018, 2008.

[212] D. Caprioli and A. Spitkovsky. Simulations of ion acceleration at non-relativistic
shocks. i. acceleration e�ciency. The Astrophysical Journal, 783(2):91, 2014.

[213] J. Park et al. Simultaneous acceleration of protons and electrons at nonrelativistic
quasiparallel collisionless shocks. Physical review letters, 114(8):085003, 2015.

[214] K. Murase et al. High-energy emission from interacting supernovae: New constraints
on cosmic-ray acceleration in dense circumstellar environments. arXiv preprint
arXiv:1807.01460, 2018.

[215] W. van Driel et al. Polar ring spiral galaxy ngc 660. The Astronomical Journal,
109:942–959, 1995.

[216] J. N. Douglas et al. The texas survey of radio sources covering-35.5 degrees<
declination< 71.5 degrees at 365 mhz. The Astronomical Journal, 111:1945, 1996.

[217] M. Large et al. The molonglo reference catalogue of radio sources. Monthly Notices
of the Royal Astronomical Society, 194(3):693–704, 1981.

156



[218] J. Condon et al. Radio sources and star formation in the local universe. The
Astronomical Journal, 124(2):675, 2002.

[219] J. J. Condon et al. The nrao vla sky survey. The Astronomical Journal, 115(5):1693,
1998.

[220] L. Dressel and J. Condon. The arecibo 2380 mhz survey of bright galaxies. The
Astrophysical Journal Supplement Series, 36:53–75, 1978.

[221] C. Bennett et al. The mit-green bank (mg) 5 ghz survey. The Astrophysical Journal
Supplement Series, 61:1–104, 1986.

[222] R. H. Becker et al. A new catalog of 53,522 4.85 ghz sources. The Astrophysical
Journal Supplement Series, 75:1–229, 1991.

[223] P. Gregory and J. Condon. The 87gb catalog of radio sources covering delta
between o and+ 75 deg at 4.85 ghz. The Astrophysical Journal Supplement Series,
75:1011–1291, 1991.

[224] R. Sramek. 5-ghz survey of bright galaxies. The Astronomical Journal, 80:771–777,
1975.

[225] F. Fraternali et al. Further clues to the nature of composite liner/h ii galaxies.
Astronomy & Astrophysics, 418(2):429–443, 2004.

[226] J. Liu. Chandra acis survey of x-ray point sources in 383 nearby galaxies. i. the
source catalog. The Astrophysical Journal Supplement Series, 192(1):10, 2010.

[227] M. Brightman and K. Nandra. An xmm–newton spectral survey of 12 µm se-
lected galaxies–i. x-ray data. Monthly Notices of the Royal Astronomical Society,
413(2):1206–1235, 2011.

[228] N. White et al. The wgacat version of rosat sources. VizieR On-line Data
Catalog: IX/31. Originally published in: Laboratory for High Energy Astrophysics
(LHEA/NASA), Greenbelt, 2000.

[229] R. T. Drzazga et al. Magnetic field evolution in interacting galaxies. Astronomy &
Astrophysics, 533:A22, 2011.

[230] F. Casse et al. Transport of cosmic rays in chaotic magnetic fields. Physical Review
D, 65(2):023002, 2001.

[231] R. M. Crocker. Non-thermal insights on mass and energy flows through the galactic
centre and into the fermi bubbles. Monthly Notices of the Royal Astronomical
Society, 423(4):3512–3539, 2012.

[232] B. A. Keeney et al. Does the milky way produce a nuclear galactic wind? The
Astrophysical Journal, 646(2):951, 2006.

157



[233] D. K. Strickland and T. M. Heckman. Supernova feedback e�ciency and mass
loading in the starburst and galactic superwind exemplar m82. The Astrophysical
Journal, 697(2):2030, 2009.

[234] K. Murase et al. On the implications of late internal dissipation for shallow-decay
afterglow emission and associated high-energy gamma-ray signals. The Astrophysical
Journal, 732(2):77, 2011.

[235] G. R. Blumenthal and R. J. Gould. Bremsstrahlung, synchrotron radiation, and
compton scattering of high-energy electrons traversing dilute gases. Reviews of
Modern Physics, 42(2):237, 1970.

[236] J. Condon et al. Strong radio sources in bright spiral galaxies. ii-rapid star formation
and galaxy-galaxy interactions. The Astrophysical Journal, 252:102–124, 1982.

[237] M. E. Filho et al. Further clues to the nature of composite liner/h ii galaxies.
Astronomy & Astrophysics, 418(2):429–443, 2004.

[238] M. K. Argo et al. A new period of activity in the core of ngc 660. Monthly Notices
of the Royal Astronomical Society, 452(1):1081–1088, 2015.

[239] J. G. Mangum et al. Ammonia thermometry of star-forming galaxies. The Astro-
physical Journal, 779(1):33, 2013.

[240] M. J. Meyer et al. The hipass catalogue–i. data presentation. Monthly Notices of
the Royal Astronomical Society, 350(4):1195–1209, 2004.

[241] M. Skrutskie et al. The two micron all sky survey (2mass). The Astronomical
Journal, 131(2):1163, 2006.

[242] S. Laine et al. A hubble space telescope wfpc2 investigation of the nuclear mor-
phology in the toomre sequence of merging galaxies. The Astronomical Journal,
126(6):2717, 2003.

[243] Y. Ueda et al. The asca medium sensitivity survey (the gis catalog project): Source
catalog. The Astrophysical Journal Supplement Series, 133(1):1, 2001.

[244] M. Pereira-Santaella et al. The x-ray emission of local luminous infrared galaxies.
Astronomy & Astrophysics, 535:A93, 2011.

[245] L. Jenkins et al. Xmm–newton observations of the starburst merger galaxies ngc
3256 and ngc 3310. Monthly Notices of the Royal Astronomical Society, 352(4):1335–
1346, 2004.

[246] W. Brinkmann et al. The x-ray agn content of the molonglo 408 mhz survey: Bulk
properties of previously optically identified sources. Astronomy & Astrophysics,
281:355–374, 1994.

158



[247] O. Slee. Radio sources observed with the culgoora circular array. Australian Journal
of Physics, 48(1):143–186, 1995.

[248] J. Condon et al. A 1.425 ghz atlas of the iras bright galaxy sample, part ii. The
Astrophysical Journal Supplement Series, 103:81–108, 1996.

[249] A. E. Wright et al. The parkes-mit-nrao (pmn) surveys. 2: Source catalog for
the southern survey (delta greater than-87.5 deg and less than-37 deg). The
Astrophysical Journal Supplement Series, 91:111–308, 1994.

[250] J. Whiteoak. Observations of normal galaxies at 5 ghz. Astrophysical Letters, 5:29,
1970.

[251] M. Holler et al. Observations of the crab nebula with hess phase ii. arXiv preprint
arXiv:1509.02902, 2015.

[252] J. AleksiÊ et al. The major upgrade of the magic telescopes, part ii: A performance
study using observations of the crab nebula. Astroparticle Physics, 72:76–94, 2016.

[253] A. Abeysekara et al. Observation of the crab nebula with the hawc gamma-ray
observatory. The Astrophysical Journal, 843(1):39, 2017.

[254] N. Park et al. Performance of the veritas experiment. arXiv preprint
arXiv:1508.07070, 2015.

[255] K. Bernlöhr et al. Monte carlo design studies for the cherenkov telescope array.
Astroparticle Physics, 43:171–188, 2013.

[256] T. M. Yoast-Hull et al. Winds, clumps, and interacting cosmic rays in m82. The
Astrophysical Journal, 768(1):53, 2013.

[257] T. M. Yoast-Hull et al. Gamma-ray puzzle in cygnus x: Implications for high-energy
neutrinos. Physical Review D, 96(4):043011, 2017.

[258] T. M. Yoast-Hull et al. “-ray emission from arp 220: indications of an active
galactic nucleus. Monthly Notices of the Royal Astronomical Society: Letters,
469(1):L89–L93, 2017.

[259] K. Sakamoto et al. Submillimeter array imaging of the co (3-2) line and 860
µm continuum of arp 220: Tracing the spatial distribution of luminosity. The
Astrophysical Journal, 684(2):957, 2008.

[260] D. Downes and A. Eckart. Black hole in the west nucleus of arp 220. Astronomy &
Astrophysics, 468(3):L57–L61, 2007.

[261] T. M. Yoast-Hull et al. Cosmic rays, “-rays, and neutrinos in the starburst nuclei
of arp 220. Monthly Notices of the Royal Astronomical Society, 453(1):222–228,
2015.

159



[262] B. C. Lacki et al. The star-forming galaxy contribution to the cosmic mev and gev
gamma-ray background. The Astrophysical Journal, 786(1):40, 2014.

[263] F. Halzen. High-energy neutrino astrophysics. Nature Physics, 13(3):232, 2017.

[264] M. Aartsen et al. First observation of pev-energy neutrinos with icecube. Physical
review letters, 111(2):021103, 2013.

[265] M. Aartsen et al. Evidence for high-energy extraterrestrial neutrinos at the icecube
detector. Science, 342(6161):1242856, 2013.

[266] M. Aartsen et al. Observation of high-energy astrophysical neutrinos in three years
of icecube data. Physical review letters, 113(10):101101, 2014.

[267] M. Aartsen et al. Neutrino emission from the direction of the blazar txs 0506+ 056
prior to the icecube-170922a alert. Science, 361(6398):147–151, 2018.

[268] A. Keivani et al. A Multimessenger Picture of the Flaring Blazar TXS 0506+056:
implications for High-Energy Neutrino Emission and Cosmic Ray Acceleration.
Astrophys. J., 864(1):84, 2018.

[269] C. Yuan et al. High-energy neutrino emission subsequent to gravitational wave
radiation from supermassive black hole mergers. Physical Review D, 102(8):083013,
October 2020.

[270] B. P. Abbott et al. Gw170817: observation of gravitational waves from a binary
neutron star inspiral. Physical Review Letters, 119(16):161101, 2017.

[271] B. P. Abbott et al. Multi-messenger observations of a binary neutron star merger.
The Astrophysical Journal Letters, 848(2):L12, October 2017.

[272] B. P. Abbott et al. Observation of gravitational waves from a binary black hole
merger. Physical review letters, 116(6):061102, 2016.

[273] B. P. Abbott et al. Gw170814: a three-detector observation of gravitational waves
from a binary black hole coalescence. Physical review letters, 119(14):141101, 2017.

[274] K. Murase and I. Bartos. High-Energy Multimessenger Transient Astrophysics.
Ann. Rev. Nucl. Part. Sci., 69:477–506, 2019.

[275] A. Albert et al. Search for high-energy neutrinos from binary neutron star merger
gw170817 with antares, icecube, and the pierre auger observatory. arXiv preprint
arXiv:1710.05839, 2017.

[276] A. Albert et al. Astrophysical Journal, 870(2):134, January 2019.

[277] S. S. Kimura et al. High-energy neutrino emission from short gamma-ray bursts:
prospects for coincident detection with gravitational waves. The Astrophysical
Journal Letters, 848(1):L4, 2017.

160



[278] S. S. Kimura et al. Transejecta high-energy neutrino emission from binary neutron
star mergers. Physical Review D, 98(4):043020, 2018.

[279] K. Fang and B. D. Metzger. High-energy neutrinos from millisecond magnetars
formed from the merger of binary neutron stars. The Astrophysical Journal,
849(2):153, 2017.

[280] V. Decoene et al. High-energy neutrinos from fallback accretion of binary neu-
tron star merger remnants. Journal of Cosmology and Astroparticle Physics,
2020(04):045, 2020.

[281] M. G. Aartsen et al. Multimessenger observations of a flaring blazar coincident
with high-energy neutrino icecube-170922a. Science, 361(6398):eaat1378, 2018.

[282] A. Keivani et al. A multimessenger picture of the flaring blazar txs 0506+ 056:
Implications for high-energy neutrino emission and cosmic-ray acceleration. The
Astrophysical Journal, 864(1):84, 2018.

[283] K. Murase et al. Blazar Flares as an Origin of High-Energy Cosmic Neutrinos?
Astrophys. J., 865(2):124, 2018.

[284] S. Ansoldi et al. The blazar txs 0506+ 056 associated with a high-energy neutrino:
Insights into extragalactic jets and cosmic-ray acceleration. The Astrophysical
Journal Letters, 863(1):L10, 2018.

[285] P. Padovani et al. Dissecting the region around icecube-170922a: the blazar txs
0506+ 056 as the first cosmic neutrino source. Monthly Notices of the Royal
Astronomical Society, 480(1):192–203, 2018.

[286] M. Cerruti et al. Leptohadronic single-zone models for the electromagnetic and
neutrino emission of txs 0506+ 056. Monthly Notices of the Royal Astronomical
Society: Letters, 483(1):L12–L16, 2019.

[287] S. Gao et al. Modelling the coincident observation of a high-energy neutrino and a
bright blazar flare. Nature Astronomy, 3(1):88–92, 2019.

[288] A. Reimer et al. Cascading constraints from neutrino-emitting blazars: the case of
txs 0506+ 056. The Astrophysical Journal, 881(1):46, 2019.

[289] X. Rodrigues et al. Leptohadronic blazar models applied to the 2014–2015 flare of
txs 0506+ 056. The Astrophysical Journal Letters, 874(2):L29, 2019.

[290] M. Petropoulou et al. Multi-Epoch Modeling of TXS 0506+056 and Implications
for Long-Term High-Energy Neutrino Emission. Astrophys. J., 891:115, 2020.

[291] M. Aartsen et al. Characteristics of the di�use astrophysical electron and tau
neutrino flux with six years of icecube high energy cascade data. arXiv preprint
arXiv:2001.09520, 2020.

161



[292] M. Ahlers and F. Halzen. Opening a new window onto the universe with icecube.
Progress in Particle and Nuclear Physics, 102:73–88, 2018.

[293] P. Mészáros et al. Multi-Messenger Astrophysics. Nature Rev. Phys., 1:585–599,
2019.

[294] P. Padovani et al. A simplified view of blazars: the neutrino background. Monthly
Notices of the Royal Astronomical Society, 452(2):1877–1887, 2015.

[295] C. Yuan et al. Complementarity of stacking and multiplet constraints on the blazar
contribution to the cumulative high-energy neutrino intensity. The Astrophysical
Journal, 890(1):25, 2020.

[296] S. S. Kimura et al. Neutrino and cosmic-ray emission and cumulative background
from radiatively ine�cient accretion flows in low-luminosity active galactic nuclei.
The Astrophysical Journal, 806(2):159, 2015.

[297] K. Murase et al. Hidden cosmic-ray accelerators as an origin of tev-pev cosmic
neutrinos. Physical review letters, 116(7):071101, 2016.

[298] K. Murase et al. Hidden Cores of Active Galactic Nuclei as the Origin of Medium-
Energy Neutrinos: Critical Tests with the MeV Gamma-Ray Connection. Phys.
Rev. Lett., 125(1):011101, 2020.

[299] M. Ackermann et al. Resolving the extragalactic “-ray background above 50 gev
with the fermi large area telescope. Physical Review Letters, 116(15):151105, 2016.

[300] R. Narayan et al. Grmhd simulations of magnetized advection-dominated accretion
on a non-spinning black hole: role of outflows. Monthly Notices of the Royal
Astronomical Society, 426(4):3241–3259, 2012.

[301] F. Yuan et al. Numerical simulation of hot accretion flows. ii. nature, origin,
and properties of outflows and their possible observational applications. The
Astrophysical Journal, 761(2):130, 2012.

[302] A. Sadowski et al. Energy, momentum and mass outflows and feedback from
thick accretion discs around rotating black holes. Monthly Notices of the Royal
Astronomical Society, 436(4):3856–3874, 2013.

[303] E. Ramirez-Ruiz et al. Events in the life of a cocoon surrounding a light, collapsar jet.
Monthly Notices of the Royal Astronomical Society, 337(4):1349–1356, December
2002.

[304] W. Zhang et al. Relativistic jets in collapsars. The Astrophysical Journal, 586(1):356,
2003.

[305] C. D. Matzner. Supernova hosts for gamma-ray burst jets: dynamical constraints.
Monthly Notices of the Royal Astronomical Society, 345(2):575–589, October 2003.

162



[306] O. Bromberg et al. The propagation of relativistic jets in external media. The
Astrophysical Journal, 740(2):100, October 2011.

[307] A. Mizuta and K. Ioka. Opening angles of collapsar jets. The Astrophysical Journal,
777(2):162, November 2013.

[308] E. Nakar and T. Piran. The observable signatures of grb cocoons. The Astrophysical
Journal, 834(1):28, 2016.

[309] D. Lazzati et al. O�-axis emission of short “-ray bursts and the detectability
of electromagnetic counterparts of gravitational-wave-detected binary mergers.
Monthly Notices of the Royal Astronomical Society, 471(2):1652–1661, 2017.

[310] T. Matsumoto and S. S. Kimura. Delayed jet breakouts from binary neutron star
mergers. The Astrophysical Journal Letters, 866(2):L16, 2018.

[311] M. Lyutikov. Conditions for jet breakout in neutron stars’ mergers. Monthly
Notices of the Royal Astronomical Society, 491(1):483–487, 11 2019.

[312] H. Hamidani et al. Jet propagation in neutron star mergers and gw170817. Monthly
Notices of the Royal Astronomical Society, 491(3):3192–3216, 2020.

[313] M. J. Rees and P. Mészáros. Unsteady outflow models for cosmological gamma-ray
bursts. arXiv preprint astro-ph/9404038, 1994.

[314] P. J. Armitage and P. Natarajan. Accretion during the merger of supermassive
black holes. The Astrophysical Journal Letters, 567(1):L9, 2002.

[315] A. Escala et al. The role of gas in the merging of massive black holes in galactic
nuclei. ii. black hole merging in a nuclear gas disk. The Astrophysical Journal,
630(1):152, 2005.

[316] M. Dotti et al. Supermassive black hole binaries in gaseous and stellar circum-
nuclear discs: orbital dynamics and gas accretion. Monthly Notices of the Royal
Astronomical Society, 379(3):956–962, 2007.

[317] J. Pringle. Accretion discs in astrophysics. Annual Review of Astronomy and
Astrophysics, 19:137–162, January 1981.

[318] S. D’Ascoli et al. Electromagnetic Emission from Supermassive Binary Black Holes
Approaching Merger. The Astrophysical Journal, 865(2):140, 2018.

[319] S. L. Shapiro and S. A. Teukolsky. Black holes, white dwarfs, and neutron stars:
The physics of compact objects. 1983.

[320] B. D. Farris et al. Binary black hole accretion during inspiral and merger. Monthly
Notices of the Royal Astronomical Society, 447:L80–L84, February 2015.

163



[321] Y.-F. Jiang et al. Super-Eddington Accretion Disks around Supermassive Black
Holes. The Astrophysical Journal, 880(2):67, 2019.

[322] Y.-F. Jiang et al. Global Radiation Magnetohydrodynamic Simulations of sub-
Eddington Accretion Disks around Supermassive Black Holes. The Astrophysical
Journal, 885(2):144, 2019.

[323] K. Ohsuga et al. Global radiation-magnetohydrodynamic simulations of black-hole
accretion flow and outflow: Unified model of three states. Publications of the
Astronomical Society of Japan, 61(3):7–11, 2009.

[324] K. Akiyama et al. First M87 Event Horizon Telescope Results. V. Physical Origin
of the Asymmetric Ring. The Astrophysical Journal, 875(1):L5, 2019.

[325] A. Tchekhovskoy et al. E�cient generation of jets from magnetically arrested accre-
tion on a rapidly spinning black hole. Monthly Notices of the Royal Astronomical
Society, 418(1):L79–L83, November 2011.

[326] R. Harrison et al. Numerically calibrated model for propagation of a relativistic
unmagnetized jet in dense media. Monthly Notices of the Royal Astronomical
Society, 477(2):2128–2140, 2018.

[327] O. Gottlieb et al. High e�ciency photospheric emission entailed by formation of a
collimation shock in gamma-ray bursts. Monthly Notices of the Royal Astronomical
Society, 488(1):1416–1426, 2019.

[328] R. Budnik et al. Relativistic radiation mediated shocks. The Astrophysical Journal,
725(1):63, 2010.

[329] E. Nakar et al. Relativistic shock breakouts—a variety of gamma-ray flares: from
low-luminosity gamma-ray bursts to type ia supernovae. The Astrophysical Journal,
747(2):88, March 2012.

[330] R. Sari and A. A. Esin. On the synchrotron self-compton emission from relativistic
shocks and its implications for gamma-ray burst afterglows. The Astrophysical
Journal, 548(2):787, 2001.

[331] A. Panaitescu and P. Kumar. Analytic Light Curves of Gamma-Ray Burst Af-
terglows: Homogeneous versus Wind External Media. The Astrophysical Journal,
543(1):66–76, November 2000.

[332] B. Zhang and P. Meszaros. High-energy spectral components in gamma-ray burst
afterglows. The Astrophysical Journal, 559(1):110, 2001.

[333] S. Stepney and P. W. Guilbert. Numerical fits to important rates in high temper-
ature astrophysical plasmas. Monthly Notices of the Royal Astronomical Society,
204(4):1269–1277, 1983.

164



[334] M. J. Chodorowski et al. Reaction rate and energy-loss rate for photopair production
by relativistic nuclei. The Astrophysical Journal, 400:181–185, 1992.

[335] P. F. Harrison et al. Tri-bimaximal mixing and the neutrino oscillation data.
Physics Letters B, 530(1-4):167–173, 2002.

[336] M. G. Aartsen et al. Extending the Search for Muon Neutrinos Coincident with
Gamma-Ray Bursts in IceCube Data. The Astrophysical Journal, 843(2):112, 2017.

[337] M. Aartsen et al. Icecube-gen2: a vision for the future of neutrino astronomy in
antarctica. arXiv preprint arXiv:1412.5106, 2014.

[338] S. Adrian-Martinez et al. Letter of intent for km3net 2.0. Journal of Physics G:
Nuclear and Particle Physics, 43(8):084001, 2016.

[339] K. Murase et al. E�ects of Cosmic Infrared Background on High Energy Delayed
Gamma-Rays from Gamma-Ray Bursts. Astrophys. J., 671:1886–1895, 2007.

[340] K. Menou et al. The merger history of supermassive black holes in galaxies. The
Astrophysical Journal, 558(2):535–542, September 2001.

[341] A. L. Erickcek et al. Supermassive black hole merger rates: uncertainties from halo
merger theory. Monthly Notices of the Royal Astronomical Society, 371(4):1992–
2000, 2006.

[342] M. Micic et al. Supermassive black hole growth and merger rates from cosmological
n-body simulations. Monthly Notices of the Royal Astronomical Society, 380(4):1533–
1540, 2007.

[343] E. Berti. Lisa observations of massive black hole mergers: event rates and issues in
waveform modelling. Classical and Quantum Gravity, 23(19):S785, 2006.

[344] M. G. Haehnelt. Low frequency gravitational waves from supermassive black holes.
Mon. Not. Roy. Astron. Soc., 269:199, 1994.

[345] M. Enoki et al. Gravitational waves from supermassive black hole coalescence in
a hierarchical galaxy formation model. The Astrophysical Journal, 615(1):19–28,
November 2004.

[346] J. Stettner. Measurement of the di�use astrophysical muon-neutrino spectrum
with ten years of icecube data. arXiv preprint arXiv:1908.09551, 2019.

[347] E. Waxman and J. Bahcall. High energy neutrinos from astrophysical sources: An
upper bound. Physical Review D, 59(2):023002, 1998.

[348] O. Martineau-Huynh et al. The giant radio array for neutrino detection. In EPJ
Web of Conferences, volume 135, pp. 02001. EDP Sciences, 2017.

165



[349] A. Neronov et al. Sensitivity of a proposed space-based cherenkov astrophysical-
neutrino telescope. Physical Review D, 95(2):023004, 2017.

[350] T. M. Venters et al. Poemma’s target of opportunity sensitivity to cosmic neutrino
transient sources. arXiv preprint arXiv:1906.07209, 2019.

[351] P. Allison et al. Design and initial performance of the askaryan radio array prototype
eev neutrino detector at the south pole. Astroparticle Physics, 35(7):457–477, 2012.

[352] S. Barwick et al. A first search for cosmogenic neutrinos with the arianna hexagonal
radio array. Astroparticle Physics, 70:12–26, 2015.

[353] N. Senno et al. High-energy neutrino flares from x-ray bright and dark tidal
disruption events. The Astrophysical Journal, 838(1):3, 2017.

[354] M. Ackermann et al. Astrophysics uniquely enabled by observations of high-energy
cosmic neutrinos. arXiv preprint arXiv:1903.04334, 2019.

[355] A. Franceschini and G. Rodighiero. The extragalactic background light revisited
and the cosmic photon-photon opacity. Astronomy & Astrophysics, 603:A34, 2017.

[356] E. Kun et al. Very long baseline interferometry radio structure and radio brightening
of the high-energy neutrino emitting blazar txs 0506+ 056. Monthly Notices of the
Royal Astronomical Society: Letters, 483(1):L42–L46, 2019.

[357] S. Britzen et al. A cosmic collider: Was the icecube neutrino generated in a
precessing jet-jet interaction in txs 0506+ 056? Astronomy & Astrophysics,
630:A103, 2019.

[358] O. de Bruijn et al. Recurrent neutrino emission from supermassive black hole
mergers. arXiv preprint arXiv:2006.11288, 2020.

[359] E. Ros et al. Apparent superluminal core expansion and limb brightening in the
candidate neutrino blazar TXS 0506+056. Astron. Astrophys., 633:L1, 2020.

[360] A. Mizuta and K. Ioka. Opening Angles of Collapsar Jets. The Astrophysical
Journal, 777(2):162, November 2013.

[361] O. Bromberg et al. The Propagation of Relativistic Jets in External Media. The
Astrophysical Journal, 740(2):100, October 2011.

[362] K. Akiyama et al. First M87 Event Horizon Telescope Results. V. Physical Origin
of the Asymmetric Ring. ApJL, 875(1):L5, April 2019.

[363] C. Yuan et al. Post-merger Jets from Supermassive Black Hole Coalescences as
Electromagnetic Counterparts of Gravitational Wave Emission. The Astrophysical
Journal Letters, 911(1):L15, April 2021.

166



[364] P. Kroupa et al. Very high redshift quasars and the rapid emergence of supermassive
black holes. Monthly Notices of the Royal Astronomical Society, 498(4):5652–5683,
August 2020.

[365] K. S. Thorne and V. Braginskii. Gravitational-wave bursts from the nuclei of distant
galaxies and quasars-proposal for detection using doppler tracking of interplanetary
spacecraft. The Astrophysical Journal Letters, 204:L1–L6, February 1976.

[366] A. Sesana et al. Low-Frequency Gravitational Radiation from Coalescing Mas-
sive Black Hole Binaries in Hierarchical Cosmologies. The Astrophysical Journal,
611(2):623–632, August 2004.

[367] J. Baker et al. Space based gravitational wave astronomy beyond lisa. 51:243,
September 2019.

[368] C. M. F. Mingarelli et al. The local nanohertz gravitational-wave landscape from
supermassive black hole binaries. Nature Astronomy, 1:886–892, November 2017.

[369] S. R. Taylor et al. Supermassive black-hole demographics & environments with
pulsar timing arrays. Bulletin of the American Astronomical Society, 51(3):336,
May 2019.

[370] Z. Arzoumanian et al. The NANOGrav 12.5 yr Data Set: Search for an Isotropic
Stochastic Gravitational-wave Background. The Astrophysical Journal Letters,
905(2):L34, December 2020.

[371] P. Moesta et al. On the Detectability of Dual Jets from Binary Black Holes. The
Astrophysical Journal Letters, 749(2):L32, April 2012.

[372] B. J. Kelly et al. Prompt electromagnetic transients from binary black hole mergers.
Physical Review D, 96(12):123003, December 2017.

[373] Z. Haiman. Electromagnetic chirp of a compact binary black hole: A phase template
for the gravitational wave inspiral. Physical Review D, 96(2):023004, July 2017.

[374] S. d’Ascoli et al. Electromagnetic emission from supermassive binary black holes
approaching merger. The Astrophysical Journal, 865(2):140, October 2018.

[375] J. D. Schnittman and J. H. Krolik. The infrared afterglow of supermassive black
hole mergers. The Astrophysical Journal, 684(2):835–844, September 2008.

[376] Z. Haiman et al. Identifying decaying supermassive black hole binaries from their
variable electromagnetic emission. Classical and Quantum Gravity, 26(9):094032,
May 2009.

[377] T. Tanaka and K. Menou. Time-dependent models for the afterglows of massive
black hole mergers. The Astrophysical Journal, 714(1):404–422, May 2010.

167



[378] J. D. Schnittman. Electromagnetic counterparts to black hole mergers. Classical
and Quantum Gravity, 28(9):094021, May 2011.

[379] V. Ravi. Flares from Coalescing Black Holes in the Centimeter-Wavelength Tran-
sient Sky. In E. Murphy, editor, Science with a Next Generation Very Large Array,
volume 517 of Astronomical Society of the Pacific Conference Series, pp. 781,
December 2018.

[380] P. Mészáros et al. Multi-messenger astrophysics. Nature Reviews Physics, 1(10):585–
599, October 2019.

[381] C. Yuan et al. High-energy neutrino emission subsequent to gravitational wave
radiation from supermassive black hole mergers. Phys. Rev. D, 102(8):083013,
2020.

[382] Y.-F. Jiang et al. Super-eddington accretion disks around supermassive black holes.
The Astrophysical Journal, 880(2):67, August 2019.

[383] Y.-F. Jiang et al. Global radiation magnetohydrodynamic simulations of sub-
eddington accretion disks around supermassive black holes. The Astrophysical
Journal, 885(2):144, November 2019.

[384] K. Ohsuga et al. Global radiation-magnetohydrodynamic simulations of black-hole
accretion flow and outflow: unified model of three states. Publications of the
Astronomical Society of Japan, 61(3):L7–L11, June 2009.

[385] K. Akiyama et al. First m87 event horizon telescope results. v. physical origin of
the asymmetric ring. The Astrophysical Journal Letters, 875(1):L5, April 2019.

[386] N. Senno et al. Choked Jets and Low-Luminosity Gamma-Ray Bursts as Hidden
Neutrino Sources. Phys. Rev. D, 93(8):083003, 2016.

[387] E. Nakar. A unified picture for low-luminosity and long gamma-ray bursts based
on the extended progenitor of llgrb 060218/SN 2006aj. Astrophys. J., 807(2):172,
2015.

[388] K. Murase and K. Ioka. TeV–PeV Neutrinos from Low-Power Gamma-Ray Burst
Jets inside Stars. Phys. Rev. Lett., 111(12):121102, 2013.

[389] R. Wijers and T. Galama. Physical parameters of grb 970508 and grb 971214 from
their afterglow synchrotron emission. The Astrophysical Journal, 523(1):177–186,
September 1999.

[390] K. Murase et al. Probing cosmic ray ion acceleration with radio-submm and
gamma-ray emission from interaction-powered supernovae. Monthly Notices of the
Royal Astronomical Society, 440(3):2528–2543, May 2014.

168



[391] B. T. Zhang et al. External Inverse-Compton Emission from Low-Luminosity
Gamma-Ray Bursts: Application to GRB 190829A. arXiv: 2012.07796, 2020.

[392] K. Arun et al. Massive black-hole binary inspirals: results from the lisa parameter
estimation taskforce. Classical and Quantum Gravity, 26(9):094027, May 2009.

[393] P. Amaro-Seoane et al. Low-frequency gravitational-wave science with elisa/ngo.
Classical and Quantum Gravity, 29(12):124016, June 2012.

[394] T. Dal Canton et al. Detectability of Modulated X-Rays from LISA’s Supermassive
Black Hole Mergers. The Astrophysical Journal, 886(2):146, December 2019.

[395] E. Kara et al. X-ray follow-up of extragalactic transients. Bulletin of the American
Astronomical Society, 51(3):112, May 2019.

[396] P. Mészáros and M. J. Rees. Grb 990123: reverse and internal shock flashes
and late afterglow behaviour. Monthly Notices of the Royal Astronomical Society,
306(3):L39–L43, July 1999.

[397] S. Kobayashi and B. Zhang. Grb 021004: reverse shock emission. The Astrophysical
Journal Letters, 582(2):L75–L78, January 2003.

[398] C. Rodriguez et al. A Compact Supermassive Binary Black Hole System. The
Astrophysical Journal, 646(1):49–60, July 2006.

[399] A. Mangiagli et al. Observing the inspiral of coalescing massive black hole bi-
naries with LISA in the era of multimessenger astrophysics. Physical Review D,
102(8):084056, October 2020.

[400] C. Yuan et al. GeV Signature of Short Gamma-Ray Bursts in Active Galactic
Nuclei. arXiv e-prints, pp. arXiv:2112.07653, December 2021.

[401] K. Murase et al. On the Implications of Late Internal Dissipation for Shallow-
decay Afterglow Emission and Associated High-energy Gamma-ray Signals. The
Astrophysical Journal, 732(2):77, May 2011.

[402] P. Veres and P. Mészáros. Single- and Two-component Gamma-Ray Burst Spectra
in the Fermi GBM-LAT Energy Range. The Astrophysical Journal, 755(1):12,
August 2012.

[403] B. T. Zhang et al. External Inverse-Compton Emission from Low-luminosity
Gamma-Ray Bursts: Application to GRB 190829A. The Astrophysical Journal,
920(1):55, October 2021.

[404] B. T. Zhang et al. External Inverse-Compton Emission Associated with Extended
and Plateau Emission of Short Gamma-Ray Bursts: Application to GRB 160821B.
The Astrophysical Journal Letters, 908(2):L36, February 2021.

169



[405] J. Frank et al. Accretion Power in Astrophysics: Third Edition. 2002.

[406] K. D. Kanagawa et al. Formation of a disc gap induced by a planet: e�ect of the
deviation from Keplerian disc rotation. Monthly Notices of the Royal Astronomical
Society, 448(1):994–1006, March 2015.

[407] K. Ohsuga et al. Global Radiation-Magnetohydrodynamic Simulations of Black-
Hole Accretion Flow and Outflow: Unified Model of Three States. Publications of
the Astronomical Society of Japan, 61(3):L7–L11, June 2009.

[408] Y.-F. Jiang et al. A global three-dimensional radiation magneto-hydrodynamic sim-
ulation of super-eddington accretion disks. The Astrophysical Journal, 796(2):106,
2014.

[409] A. Sadowski et al. Numerical simulations of super-critical black hole accretion
flows in general relativity. Monthly Notices of the Royal Astronomical Society,
439(1):503–520, March 2014.

[410] R. Weaver et al. Interstellar bubbles. II. Structure and evolution. The Astrophysical
Journal, 218:377–395, December 1977.

[411] B.-C. Koo and C. F. McKee. Dynamics of Wind Bubbles and Superbubbles. I.
Slow Winds and Fast Winds. The Astrophysical Journal, 388:93, March 1992.

[412] C.-L. Jiao et al. Comparison between Radiation-Hydrodynamic Simulation of
Supercritical Accretion Flows and a Steady Model with Outflows. The Astrophysical
Journal, 806(1):93, June 2015.

[413] T. Kitaki et al. Systematic two-dimensional radiation-hydrodynamic simulations of
super-Eddington accretion flow and outflow: Comparison with the slim disk model.
Publications of the Astronomical Society of Japan, 70(6):108, December 2018.

[414] Y.-F. Jiang et al. A Global Three-dimensional Radiation Magneto-hydrodynamic
Simulation of Super-Eddington Accretion Disks. The Astrophysical Journal,
796(2):106, December 2014.

[415] C. Nixon et al. Tearing up the disc: misaligned accretion on to a binary. Monthly
Notices of the Royal Astronomical Society, 434(3):1946–1954, September 2013.

[416] M. J. Rees and P. Meszaros. Unsteady Outflow Models for Cosmological Gamma-
Ray Bursts. The Astrophysical Journal Letters, 430:L93, August 1994.

[417] J. C. McKinney and D. A. Uzdensky. A reconnection switch to trigger gamma-
ray burst jet dissipation. Monthly Notices of the Royal Astronomical Society,
419(1):573–607, January 2012.

[418] K. Murase and K. Ioka. TeV-PeV Neutrinos from Low-Power Gamma-Ray Burst
Jets inside Stars. Physical Review Letters, 111(12):121102, September 2013.

170



[419] S. S. Kimura et al. Transejecta high-energy neutrino emission from binary neutron
star mergers. Physical Review D, 98(4):043020, August 2018.

[420] C. D. Dermer and G. Menon. High Energy Radiation from Black Holes: Gamma
Rays, Cosmic Rays, and Neutrinos. 2009.

[421] J. D. Finke et al. Modeling the Extragalactic Background Light from Stars and
Dust. The Astrophysical Journal, 712(1):238–249, March 2010.

[422] I. Al Samarai et al. Science with the cherenkov telescope array. 2019.

[423] K. Murase et al. E�ects of the Cosmic Infrared Background on Delayed High-Energy
Emission from Gamma-Ray Bursts. The Astrophysical Journal, 671(2):1886–1895,
December 2007.

[424] J. P. Norris and J. T. Bonnell. Short Gamma-Ray Bursts with Extended Emission.
The Astrophysical Journal, 643(1):266–275, May 2006.

[425] T. Sakamoto et al. The Second Swift Burst Alert Telescope Gamma-Ray Burst
Catalog. The Astrophysical Journals, 195(1):2, July 2011.

[426] Y. Kaneko et al. Short gamma-ray bursts with extended emission observed with
Swift/BAT and Fermi/GBM. Monthly Notices of the Royal Astronomical Society,
452(1):824–837, September 2015.

[427] S. Kisaka et al. Bimodal Long-lasting Components in Short Gamma-Ray Bursts:
Promising Electromagnetic Counterparts to Neutron Star Binary Mergers. The
Astrophysical Journal, 846(2):142, September 2017.

[428] Z. G. Dai et al. X-ray Flares from Postmerger Millisecond Pulsars. Science,
311(5764):1127–1129, February 2006.

[429] B. D. Metzger et al. Short-duration gamma-ray bursts with extended emission
from protomagnetar spin-down. Monthly Notices of the Royal Astronomical Society,
385(3):1455–1460, April 2008.

[430] M. V. Barkov and A. S. Pozanenko. Model of the extended emission of short gamma-
ray bursts. Monthly Notices of the Royal Astronomical Society, 417(3):2161–2165,
November 2011.

[431] N. Bucciantini et al. Short gamma-ray bursts with extended emission from magnetar
birth: jet formation and collimation. Monthly Notices of the Royal Astronomical
Society, 419(2):1537–1545, January 2012.

[432] A. Rowlinson et al. Signatures of magnetar central engines in short GRB light
curves. Monthly Notices of the Royal Astronomical Society, 430(2):1061–1087, April
2013.

171



[433] B. P. Gompertz et al. Magnetar powered GRBs: explaining the extended emission
and X-ray plateau of short GRB light curves. Monthly Notices of the Royal
Astronomical Society, 438(1):240–250, February 2014.

[434] S. Kisaka and K. Ioka. Long-lasting Black Hole Jets in Short Gamma-Ray Bursts.
The Astrophysical Journal Letters, 804(1):L16, May 2015.

[435] X. Bai et al. The Large High Altitude Air Shower Observatory (LHAASO) Science
White Paper. arXiv e-prints, pp. arXiv:1905.02773, May 2019.

[436] J. AleksiÊ et al. The major upgrade of the MAGIC telescopes, Part II: A performance
study using observations of the Crab Nebula. Astroparticle Physics, 72:76–94,
January 2016.

[437] M. Holler et al. Observations of the Crab Nebula with H.E.S.S. Phase II. arXiv
e-prints, pp. arXiv:1509.02902, September 2015.

[438] C. Meegan et al. The Fermi Gamma-ray Burst Monitor. The Astrophysical Journal,
702(1):791–804, September 2009.

[439] A. U. Abeysekara et al. On the sensitivity of the HAWC observatory to gamma-ray
bursts. Astroparticle Physics, 35(10):641–650, May 2012.

[440] M. Ackermann et al. Fermi Observations of GRB 090510: A Short-Hard Gamma-
ray Burst with an Additional, Hard Power-law Component from 10 keV TO GeV
Energies. The Astrophysical Journal, 716(2):1178–1190, June 2010.

[441] B. McKernan et al. Black hole, neutron star, and white dwarf merger rates in
AGN discs. Monthly Notices of the Royal Astronomical Society, 498(3):4088–4094,
November 2020.

[442] S. Inoue et al. Gamma-ray burst science in the era of the Cherenkov Telescope
Array. Astroparticle Physics, 43:252–275, March 2013.

[443] I. Bartos et al. Rapid and Bright Stellar-mass Binary Black Hole Mergers in Active
Galactic Nuclei. The Astrophysical Journal, 835(2):165, February 2017.

[444] J.-P. Zhu et al. Neutron Star Mergers in Active Galactic Nucleus Accretion Disks:
Cocoon and Ejecta Shock Breakouts. The Astrophysical Journal Letters, 906(2):L11,
January 2021.

[445] K. Murase et al. Hidden Cosmic-Ray Accelerators as an Origin of TeV-PeV Cosmic
Neutrinos. Physical Review Letters, 116(7):071101, February 2016.

[446] S. S. Kimura et al. High-energy Neutrino Emission from Short Gamma-Ray Bursts:
Prospects for Coincident Detection with Gravitational Waves. The Astrophysical
Journal Letters, 848(1):L4, October 2017.

172



[447] C. Yuan et al. Complementarity of Stacking and Multiplet Constraints on the Blazar
Contribution to the Cumulative High-energy Neutrino Intensity. The Astrophysical
Journal, 890(1):25, February 2020.

[448] M. Ahlers and K. Murase. Probing the galactic origin of the icecube excess with
gamma rays. Physical Review D, 90(2):023010, 2014.

[449] M. Aartsen et al. Searches for time-dependent neutrino sources with icecube data
from 2008 to 2012. The Astrophysical Journal, 807(1):46, 2015.

[450] M. Aartsen et al. Flavor ratio of astrophysical neutrinos above 35 tev in icecube.
Physical review letters, 114(17):171102, 2015.

[451] M. Ahlers and F. Halzen. High-energy cosmic neutrino puzzle: a review. Reports
on Progress in Physics, 78(12):126901, December 2015.

[452] P. Mészáros. Astrophysical Sources of High-Energy Neutrinos in the IceCube Era.
Annual Review of Nuclear and Particle Science, 67:45–67, October 2017.

[453] R. D. Blandford and M. J. Rees. Extended and compact extragalactic radio sources:
Interpretation and theory. Physica Scripta, 17(3):265–274, mar 1978.

[454] C. M. Urry and P. Padovani. Unified schemes for radio-loud active galactic nuclei.
Publications of the Astronomical Society of the Pacific, 107(715):803, 1995.

[455] A. Mücke and R. Protheroe. Neutrino emission from hbls and lbls. arXiv preprint
astro-ph/0105543, 2001.

[456] K. Murase. Active Galactic Nuclei as High-Energy Neutrino Sources. In T. Gaisser
and A. Karle, editors, Neutrino Astronomy: Current Status, Future Prospects, pp.
15–31. 2017.

[457] E. Resconi et al. Connecting blazars with ultrahigh-energy cosmic rays and astro-
physical neutrinos. Monthly Notices of the Royal Astronomical Society, 468(1):597–
606, Jun 2017.

[458] C. D. Dermer et al. Photopion production in black-hole jets and flat-spectrum radio
quasars as PeV neutrino sources. Journal of High Energy Astrophysics, 3:29–40,
September 2014.

[459] F. Tavecchio and G. Ghisellini. High-energy cosmic neutrinos from spine-sheath
bl lac jets. Monthly Notices of the Royal Astronomical Society, 451(2):1502–1510,
2015.

[460] C. Righi et al. High-energy emitting BL Lacs and high-energy neutrinos. Prospects
for the direct association with IceCube and KM3NeT. Astronomy & Astrophysics,
2017.

173



[461] X. Rodrigues et al. Neutrinos and Ultra-high-energy Cosmic-ray Nuclei from
Blazars. The Astrophysical Journal, 854(1):54, February 2018.

[462] M. Ajello et al. The origin of the extragalactic gamma-ray background and
implications for dark matter annihilation. The Astrophysical Journal Letters,
800(2):L27, 2015.

[463] M. Ajello et al. The luminosity function of fermi-detected flat-spectrum radio
quasars. The Astrophysical Journal, 751(2):108, 2012.

[464] M. Ajello et al. The cosmic evolution of fermi bl lacertae objects. The Astrophysical
Journal, 780(1):73, 2013.

[465] A. Abdo et al. The fermi-lat high-latitude survey: source count distributions
and the origin of the extragalactic di�use background. The Astrophysical Journal,
720(1):435, 2010.

[466] M. Ackermann et al. The Third Catalog of Active Galactic Nuclei Detected by
the Fermi Large Area Telescope. The Astrophysical Journal, 810(1):14, September
2015.

[467] M. G. Aartsen et al. Evidence for Astrophysical Muon Neutrinos from the Northern
Sky with IceCube. Physical Review Letters, 115(8):081102, August 2015.

[468] M. G. Aartsen et al. All-sky Search for Time-integrated Neutrino Emission from
Astrophysical Sources with 7 yr of IceCube Data. The Astrophysical Journal,
835(2):151, February 2017.

[469] M. G. Aartsen et al. Search for steady point-like sources in the astrophysical muon
neutrino flux with 8 years of IceCube data. European Physical Journal C, 79(3):234,
March 2019.

[470] M. Aartsen et al. The icecube neutrino observatory-contributions to icrc 2017 part i:
Searches for the sources of astrophysical neutrinos. arXiv preprint arXiv:1710.01179,
2017.

[471] M. G. Aartsen et al. Constraints on Minute-Scale Transient Astrophysical Neutrino
Sources. Physical Review Letters, 122(5):051102, February 2019.

[472] K. Murase et al. Hidden Cores of Active Galactic Nuclei as the Origin of Medium-
Energy Neutrinos: Critical Tests with the MeV Gamma-Ray Connection. 2019.

[473] F. Halzen et al. On the Neutrino Flares from the Direction of TXS 0506+056. The
Astrophysical Journal Letters, 874(1):L9, March 2019.

[474] M. W. E. Smith et al. The Astrophysical Multimessenger Observatory Network
(AMON). Astroparticle Physics, 45:56–70, May 2013.

174



[475] H. A. Ayala Solares et al. The Astrophysical Multimessenger Observatory Network
(AMON): Performance and science program. Astroparticle Physics, 114:68–76,
January 2020.

[476] P. Chang et al. Cyberinfrastructure Requirements to Enhance Multi-messenger
Astrophysics. Bulletin of American Astronomy Society, 51(3):436, May 2019.

175



Vita
Chengchao Yuan

Education
• Ph.D. in Physics, Department of Physics, 2022

The Pennsylvania State University
• B. Sc. in Astronomy, School of Astronomy and Space Science, 2016

Nanjing University

Selected Awards
• W. Donald Miller Graduate Fellowship, PSU, 2022 & 2021
• David C. Duncan Graduate Fellowship, PSU, 2019-2022
• Homer F. Braddock Scholarship, PSU, 2017

Publications
• Yuan, C., Murase, K., Guetta, D., Pe’er, A., Bartos, I., & Mészáros, P., (2021)

“GeV Signature of Short Gamma-Ray Bursts in Active Galactic Nuclei", arXiv:
2112.07653

• Yuan, C., Murase, K., Zhang, B. T., Kimura, S. S. & Mészáros, P. (2021)
“Post-Merger Jets from Supermassive Black Hole Coalescences as Electromagnetic
Counterparts of Gravitational Wave Emission”, ApJL, 911 L15

• Zhang, T. B., Murase, K., Yuan, C., Kimura, S. S. & Mészáros, P. (2020) “External
Inverse-Compton Emission Associated with Extended and Plateau Emission of
Short Gamma-Ray Bursts: Application to GRB 160821B”, ApJL 908 L36

• Yuan, C., Murase, K., Kimura, S. & Mészáros, P. (2020) “High-energy neutrino
emission subsequent to gravitational wave radiation from supermassive black hole
mergers”, Phys. Rev. D 102, 083013

• Yuan, C., Murase, K. & Mészáros, P. (2020) “Complementarity of Stacking and
Multiplet Constraints on the Blazar Contribution to the Cumulative High-Energy
Neutrino Intensity”, ApJ, 890:1

• Yuan, C., Murase, K. & Mészáros, P. (2019) “Secondary Radio and X-ray Emis-
sions from Galaxy Mergers”, ApJ, 878:76

• Yuan, C., Mészáros, P., Murase K. & Jeong, D. (2018) “Cumulative Neutrino and
Gamma-Ray Backgrounds from Halo and Galaxy Mergers”, ApJ, 857:50

• Yuan, C. & Wang, F. (2015) “Cosmological Test Using Strong Gravitational
Lensing Systems”, MNRAS, 452:3.


