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 ASTR 1040: Stars & Galaxies
 Prof. Juri Toomre TAs: Piyush Agrawal, Connor BiceLecture 18 Thur 16 Mar 2017zeus.colorado.edu/astr1040-toomre
 Binary masstransfer: accretion disk
 Today and Tues• Famous supernovae: SN1987A + earlier
 • Black holes, their general properties, and their “care and feeding” – and Mr. Einstein’s work S.2 (special relativity), S.3 (general relativity)
 • Overview read Chap 19: `Our Galaxy’• New HW # 9 (involves supernova energies
 + MA review), HW #8 due today• Observatory Night Tues March 21 (signup)• Second Mid-Term Exam in class today
 Clicker: What happens in a “white dwarf supernova” ?
 • A. Carbon fuses throughout the white dwarf
 • B. Hydrogen fuses on the surface of the white dwarf
 • C. The white dwarf collapse into a neutron star
 • D. Helium fuses throughout the white dwarf
 Large MagellanicCloud (LMC)(10,000 tiles with Spitzer composite IR)
 Nearest:Story ofSN 1987Ain LMC
 24 Feb 1987: SN in LMC (160,000 ly away)
 BEFORE blue supergiant
 AFTER (SN 1987A)
 Mysterious triple rings in SN 1987A
 20 year birthday picture (Chandra + HST)
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 SN 1987A: Brightening knots 1994 > 2006 Supernova SN 1987A
 SNR“numbers game”
 CygnusLoop
 Cassiopeia A: SN in ~1680 (Flamsteed)
 YoungestSNR in MW(Chandra X-ray image)synchrotronemission
 Neutronstar atcenter
 Cass A: Viewed with Spitzer IR Kepler’s SNR (1604) SN in MW
 x-ray visible infrared
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 Kepler’s SNR (1604)
 ChandraX-ray imagered: oxygenyellow: ironblue: shock
 “prompt”Type Ia SN
 Kepler SNR (1604) Chandra X-ray
 In Milky Way: Tycho Brahe SNR (1572)
 Chandra X-ray
 20 ly across
 Second Mid-Term Exam
 Rules of the Game• Closed book, closed notes, can use double-
 sided handwritten “crib sheet”; 50 minutes• Print your name and student ID on top of
 pages 1 and 6 of exam sheets• Print and encode your name and student ID on
 scan sheet (and nothing else)• Use # 2 (soft) pencil for marking your answers
 on scan sheet ($ 1 buys you a pencil !)• Respond carefully to Essay Question 47 with
 full and lucid sentences (and detailed sketch)
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