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On January 21st a group of astronomy students spotted a supernova in M82, the famous 
nearby irregular galaxy in Ursa Major. It continues to swell, becoming easier to see in 
smaller and smaller telescopes, and now seems to be peaking at about V magnitude 10.5 
(as of January 31st).. 
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Here's the preliminary AAVSO light curve with photometry in the B, V, and R bands (blue, 
"visual," and red light) as well as eyeball estimates (shown black). So far the light curve is 
developing just as expected for a reddened Type Ia supernova. 
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http://www.aavso.org/lcg/plot?auid=000-BLG-310&starname=PSN+J09554214+6940260&lastdays=20&start=2456678&stop=2456698&obscode=&obscode_symbol=2&obstotals=yes&calendar=calendar&forcetics=&grid=on&visual=on&r=on&fainterthan=on&bband=on&v=on&pointsize=1&width=800&height=450&mag1=&mag2=&mean=&vmean=


Shortly after its discovery, Yi Cao and colleagues at Caltech took a spectrum that suggested 
it was two weeks away from reaching its peak brightness in the first few days of February. 
This and other spectra showed it to be a Type Ia supernova — an exploded white dwarf —
with debris expanding at up to 20,000 kilometers per second. Because it appears reddened, 
it must also be dimmed by dust along our line of sight. By one estimate, it would be two 
magnitudes brighter if we were seeing it in the clear. 
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http://www.astronomerstelegram.org/?read=5786


Single degenerate progenitors[edit]
One model for the formation of this category of supernova is a close binary star system. The 
progenitor binary system consists of main sequence stars, with the primary possessing more mass 
than the secondary. Being greater in mass, the primary is the first of the pair to evolve onto the 
asymptotic giant branch, where the star's envelope expands considerably. If the two stars share a 
common envelope then the system can lose significant amounts of mass, reducing the angular 
momentum, orbital radius and period. After the primary has degenerated into a white dwarf, the 
secondary star later evolves into a red giant and the stage is set for mass accretion onto the 
primary. During this final shared-envelope phase, the two stars spiral in closer together as angular 
momentum is lost. The resulting orbit can have a period as brief as a few hours.[17][18] If the 
accretion continues long enough, the white dwarf may eventually approach the Chandrasekhar 
limit. The Chandrasekhar limit /tʃʌndrəˈʃeɪkɑr/ is the maximum mass of a stable white dwarf star. 
The limit was first published by Wilhelm Anderson and E. C. Stoner, and was named after 
Subrahmanyan Chandrasekhar, the Indian-American astrophysicist who improved upon the 
accuracy of the calculation in 1930, at the age of 19. This limit was initially ignored by the 
community of scientists because such a limit would logically require the existence of black holes, 
which were considered a scientific impossibility at the time. White dwarfs, unlike main sequence
stars, resist gravitational collapse primarily through electron degeneracy pressure, rather than 
thermal pressure. The Chandrasekhar limit is the mass above which electron degeneracy pressure 
in the star's core is insufficient to balance the star's own gravitational self-attraction. Consequently, 
white dwarfs with masses greater than the limit undergo further gravitational collapse, evolving
into a different type of stellar remnant, such as a neutron star or black hole. Those with masses 
under the limit remain stable as white dwarfs.[1]

The currently accepted value of the limit is about 1.44 ( 2.864 × 1030 kg).[2][3][4]

The white dwarf companion could also accrete matter from other types of companions, including a 
subgiant or (if the orbit is sufficiently close) even a main sequence star. The actual evolutionary 
process during this accretion stage remains uncertain, as it can depend both on the rate of 
accretion and the transfer of angular momentum to the white dwarf companion.[19]

It has been estimated that single degenerate progenitors account for no more than 20% of all Type 
Ia supernovae.[20]

5

http://en.wikipedia.org/w/index.php?title=Type_Ia_supernova&action=edit&section=3
http://en.wikipedia.org/wiki/Binary_star
http://en.wikipedia.org/wiki/Asymptotic_giant_branch
http://en.wikipedia.org/wiki/Type_Ia_supernova#cite_note-17
http://en.wikipedia.org/wiki/Type_Ia_supernova#cite_note-18
http://en.wikipedia.org/wiki/Chandrasekhar_limit
http://en.wikipedia.org/wiki/Help:IPA_for_English
http://en.wikipedia.org/wiki/Help:IPA_for_English#Key
http://en.wikipedia.org/wiki/Help:IPA_for_English
http://en.wikipedia.org/wiki/Hydrostatic_equilibrium
http://en.wikipedia.org/wiki/White_dwarf
http://en.wikipedia.org/wiki/Star
http://en.wikipedia.org/wiki/Wilhelm_Anderson
http://en.wikipedia.org/wiki/Edmund_Clifton_Stoner
http://en.wikipedia.org/wiki/Subrahmanyan_Chandrasekhar
http://en.wikipedia.org/wiki/Astrophysicist
http://en.wikipedia.org/wiki/Main_sequence
http://en.wikipedia.org/wiki/Gravitational_collapse
http://en.wikipedia.org/wiki/Electron_degeneracy_pressure
http://en.wikipedia.org/wiki/Pressure#Pressure_of_an_ideal_gas
http://en.wikipedia.org/wiki/Stellar_evolution
http://en.wikipedia.org/wiki/Compact_star
http://en.wikipedia.org/wiki/Neutron_star
http://en.wikipedia.org/wiki/Black_hole
http://en.wikipedia.org/wiki/Chandrasekhar_limit#cite_note-DarkMatter-1
http://en.wikipedia.org/wiki/Chandrasekhar_limit#cite_note-2
http://en.wikipedia.org/wiki/Chandrasekhar_limit#cite_note-3
http://en.wikipedia.org/wiki/Chandrasekhar_limit#cite_note-4
http://en.wikipedia.org/wiki/Subgiant
http://en.wikipedia.org/wiki/Main_sequence
http://en.wikipedia.org/wiki/Angular_momentum
http://en.wikipedia.org/wiki/Type_Ia_supernova#cite_note-19
http://en.wikipedia.org/wiki/Type_Ia_supernova#cite_note-hernandez2012-20


M82 is a near neighbor as galaxies go, at a distance of 11 or 12 million light-years. It's a 
favorite for amateur astronomers and researchers alike with its thick dust bands, sprays of 
hydrogen gas, and bright center undergoing massive star formation. The supernova is not in 
the central star-forming region but off to one side, 58 arcseconds to the west-southwest.
The M81-M82 galaxy pair, 2⁄3° apart, lie in a dim region of Ursa Major off the Big Dipper. 
They're detectable in a large finderscope in a dark sky. Once you've recognized the general 
area, you'll probably need this more detailed finder chart.

M82 is well up in the northeast by 7 or 8 p.m. (for observers at mid-northern latitudes). The 
waxing crescent Moon begins to light the evening sky noticeably after about February 2nd 
or 3rd, so don't wait.
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http://beforeitsnews.com/mediadrop/uploads/2014/04/f836cf5963c3b93f7ef6d899e8a559e5d913540a.png


Here's a comparison-star chart from the AAVSO. On the chart north is up, east is left, and 
the field is ½° wide; star magnitudes are given to the nearest tenth with the decimal point 
omitted. The galaxy shows up as an elongated swarm of faint dots. (If you want other 
parameters, you can make your own chart using the AAVSO Variable Star Plotter; for star 
name enter SN 2014J.)
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http://media.skyandtelescope.com/images/SN2014J-comparison-star-chart.gif
http://www.aavso.org/vsp


Remarkably, the supernova went undiscovered for nearly a week as it brightened. 
Prediscovery unfiltered CCD images by Koichi Itagaki of Yamagata, Japan, show nothing at 
its location to as faint as magnitude 17.0 through January 14.5. But it was magnitude 14.4 
on January 15.6, 13.9 on January 16th, 13.3 on January 17th, 12.2 on January 19th, and 
11.9 on January 20th. (Images.) So the actual explosion occurred (from Earth's viewpoint) 
late on January 14th or early on the 15th Universal Time.

It received the name Supernova 2014J once its nature was confirmed. It originally went by 
the preliminary designation PSN J09554214+6940260.

The first people to recognize the supernova were a group of students — Ben Cooke, Tom 
Wright, Matthew Wilde and Guy Pollack, assisted by teaching fellow Stephen J. Fossey —
taking a quick image at the University of London Observatory (within the London city 
limits!) on the evening of January 21st at 19:20 UT.
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http://www.k-itagaki.jp/psn-m82.jpg


I took this at a site near KPP on January 24th.    This is 5 10 minute images processed in CCD 
stack and photoshop.  Caught some of the SN’s yellow color.   Unfortunately only 5 images 
out of 10 were any good because of intermittent clouds.   Telescope Astrotec 8” RC.  
Camera SBIG8300 C.  Guider Orion Star Shoot with 80mm Williams.  Mount Parmount MX 
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