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Solving the mystery of a historic stellar blast

Some 180 years ago, a relatively normal star
called Eta Carinae suddenly brightened to
become the second brightest star in the sky,
before almost disappearing at the end of

the 19th century. The sudden brightening
and subsequent disappearance, recorded

by astronomer John Herschel, suggested
that the star had undergone a supernova
explosion, leaving behind a black hole.
More recent observations have shown,
however, that the star still exists — ruling

out the supernova hypothesis. Even more
remarkably, what remains is a binary system
of two stars, the more massive of which is
surrounded by a large nebula.

Although supernovae imposters such as
Eta Carinea are now known to occur in other
galaxies, this event —known as the Great
Eruption — appeared relatively close to Earth
at a distance of around 7500 light years. It
is therefore a perfect laboratory in which
to study what exactly happens when stars
appear to survive a supernova.

The fate of Eta Carinae has remained
mysterious, but since the turn of the
millennium clues have emerged in echoes of
the light emitted during the Great Eruption.
While the light observed in the 19th century
travelled directly from the system towards
Earth, other light initially travelled towards
distant clouds surrounding the stars before
being reflected in our direction. In 2003,
the light echoes from this event were
bright enough to be observed using the
moderate-sized telescopes at the Cerro
Tololo Inter-American Observatory in Chile,
while the different gas clouds reflecting the
light were observed more recently using the
larger scale Magellan Observatory and the
Gemini South Observatory, also located in
Chile. By comparing historical records of

Picture of the month

This image of the Andromeda galaxy, the closest neighbouring major galaxy
to our Milky Way, is disturbed by a bright green line. The line is a result of a
meteor the size of a grain of sand entering the Earth’s atmosphere during

the Perseid meteor shower visible every August. The meteor can be seen to
flare several times as it travels through the atmosphere for only a fraction of a
second. The green colour is the result of the meteor vaporising in the Earth’s
atmosphere. As both the atmosphere and the meteor itself glow, different
colours can be created. The green colour observed here hints that the meteor

contains large amounts of nickel.

A Hubble Space Telescope image of

Eta Carinae using a combination of
image-processing techniques, showing a
huge pair of gas and dust clouds.

the variability observed in the 19th century
with the variability of the light reflected
from a gas cloud, it can be determined how
far in the past astronomers are observing
the explosion.

Now, a team led by Nathan Smith of
the University of Arizona in Tucson has
studied the spectra of the light echo in more
detail using the 6.5 m Magellan telescopes
and found that it matches observations
during the 1840s and 1850s, when the
Great Eruption was at its peak. Spectral
analysis of the reflected light indicates that
initially matter was ejected at relatively low
velocities of 150—200 km™', while during
the 1850s some matter was travelling at
speeds of 10,000-20,000 km™'. The data are
compatible with a system that first ejects

£ material as one star brightens followed by
> more violent ejection from an explosion.

Smith and collaborators claim that the
scenario which best matches the data,
including information about the age and
mass of the two remaining stars, is that the
system originally consisted of three stars.
The two closest stars initially interacted to
form one massive star, while the donor star
moved further away, losing mass and thereby
increasing the radius of its orbit around the
massive star. The gravitational field of the
far-away donor star would have caused the
orbiting third star to dramatically change
orbit, forcing it to spiral into the massive
central star. In doing so, its gravitational
interactions with the massive star caused it
to shed large amounts of matter as it started
to burn brighter. Finally, the binary system
merged, causing a violent explosion where
large amounts of stellar material were
ejected at large velocities towards the earlier
ejected material. As the fast ejecta smashed
into the slower moving ejecta, a bright
object was formed on the night sky that was
visible for many years during the 1850s.
The remaining binary system still lights up
every few years as the old donor star moves
through the nebula left over from the merger.

The new details about the evolution of
this complex and relatively nearby system
not only teach us more about what was
observed by Herschel almost two centuries
ago, but also provide valuable information
about the evolution of massive stars, binary
and triple systems, and the nature of the
supernovae imposters.

o Furtherreading
N Smith etal. 2018 MNRAS 480 1457.
N Smith etal. 2018 MNRAS 480 1466.
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SUPERCON, Inc.
Superconducting Wire and Cable

Standard and Specialty designs are available to meet your most demanding
superconductor requirements.

SUPERCON, Inc. has been producing niobium-based superconducting wires and cables for half a century.
We are the original SUPERCON - the world’s first commercial producer of niobium-alloy based wire and
cable for superconducting applications.

Standard SC Wire Types Product Applications
NbTi Wires Magnetic Resonance Imaging
Nb3Sn —Bronze Nuclear Magnetic Resonance
Nb3Sn —Internal Tin High Energy Physics
CuNi resistive matrix wires SC Magnetic Energy Storage
Fine diameter SC Wires Medical Therapeutic Devices
Aluminum clad wire Superconducting Magnets and Coils
Wire-in-Channel Crystal Growth Magnets
Innovative composite wires Scientific Projects

“We deliver superconductivity!”

Contact us at sales@supercon-wire.com
www.SUPERCON-WIRE.com
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VMEb4x and MTCA.4 Line of AMCs and uRTMs
IFC_1211 VMEé4x Inteligent FMC Carrier SBC
IFC_1410 MTCA 4 Inteligent FMC Carrier AMC
IFC_1420 MTCA.4 High-Performance Digitizer AMC
RSP_1461 MTCA.4 Com Extender uRTM

Comprehensive Family of FMC Modules
ADC_3110 8 x ADC 14-bit @ 250 Msps
ADC_3112 4 x ADC 12-bit @ 1 Gsps
DAC_3113 2x DAC 16-bit
ADC_3117 20 x ADC 16-bit @ 5 Msps

FPGA Design Kits & EPICS Integration
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