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Novae
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Nova Serpentis— Feb. 2 2620 (Mag. 11.8)
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Jimmy Westlake

Type | Supernovae ACCRETION SCENARIO

Binary Sun mass stars
White dwarf accretion

Chandrasekhar Limit - 1.4 solar
masses

Type la supernova
Consistent luminosity
Measurement tool
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TYPE 1A SUPERNOVA

NASA/CXC/M. Weiss
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Type Il Supernovae

Stars 8x the Sun’s mass & greater
Precarious balancing act
Iron synthesis
ore collapse
Create black holes
From death comes life

SN 2020fqv

Brett Hardy




on Stars

Stars > 10 solar masses produce
neutron stars

Neutron degeneracy pressure
<20 km

Most dense, magnetic, fastest
rotation

1 Tablespoon =900 billion kg

Magnetic field trillions > than
Earth

Rapid rotation rate
Most are difficult to detect

Pulsars

Special kind of neutron star
Create powerful magnetic fields
Twin beams of light

./'
“a

Neutron star

NASA/CXC/UNAM/Ioffe/D. Page, P. Shternin et al/STScl/M. Weiss

NASA/CXC/CfA/P
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Magnetar
.

Most ektreme neutron star’
.

_Mdst magnetig bbjeéys in Universe

i,O_OO trillion X more iritensé than
Earthys magnetic field - 4. -
Prodigjou_s X-ray and gamma ray’

. radiation s 2

Artist’s impression (ESO/L. Calcada)

Hypernovae

Also called a collapsar

Mechanism is unclear

10x stronger than a supernova NGC5471B
Stars > 30x the mass of the Sun

Form black holes with twin jets

Jets accelerate close to the speed ‘

of light

Emit gamma ray bursts

Extremely rare

Y-H Chu, R. Fresen, D. Matonick, Q.D. Wang
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Gamma Ray Bursts
980703 990712
Most energetic light
Distant galaxies
Late 60’s
Two types: Short-duration
& Long-duration
Swift & Fermi
Mass extinctions?

000926 020903 030329
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Gamma-Ray Burst Host Galaxies
Hubble Space Telescope

NASA, ESA, A. Fruchter (STScl), and the GOSH Collaboration STScl-PRC06-20)

Black Holes

Death of massive stars & neutron
star mergers

Singularity

Warping of spacetime
Stellar-mass & supermassive black
holes

Cygnus X-1

M87*

Sagittarius A*

Event Horizon Telescope
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Mercury's orbit

Sun's diameter
Pluto's orbit .

Event Horizon Telescope/Lisa Medeiros

Quasars

Quasi-stellar radio source
A type of active galaxy
Supermassive black hole

Millions or billions the mass of the
Sun

Galaxy nucleus very bright

Emit jets of material and high
energy gamma rays

X-rays, radio waves & neutrinos

Velocities close to the speed of
light

ESA/Hubble/NASA
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Blazars
Special type of Quasar

Jets pointed at Earth
Emit high-energy neutrinos

.

ESO/WFI/MPIfR/APEX/A. Weiss et al/NASA/CXC/CfA/R. Kraft et al

Gravitational Waves

First recorded in 2015

Laser Interferometer Gravitational
Wave Observatory (LIGO)

Black hole and neutron star Gravitational wave Black hole Spacetime
mergers

Multi-messenger astronomy

Mirror / ) Mirror

7
/ Beam Light

splitter  detector
Light waves cancel
‘v g = XX. each other out

Vel
Laser f - u Light waves hit
the light detector

Johan Jarnestad/The Royal Swedish Academy of Sciences
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