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Credit: ESO/S. Ramstedt (Uppsala University, Sweden) & W. Vlemmings (Chalmers University of Technology, Sweden)
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Credit: ESA, Hubble, R. Sahai (JPL), NASA Credit: ALMA(ESO/NAOJ/NRAO), Hyosun Kim et al.
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A Collection of Planetary Nebulae from the HST


https://phys.org/news/2011-06-binary-stars-planetary-nebulae.html
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Orion - a brief tour

Michael Busse


https://www.youtube.com/watch?v=GqV7KMjw9jY
https://www.youtube.com/channel/UCqSNdZqWnPkyHDohy_GCrbw
https://www.youtube.com/watch?v=GqV7KMjw9jY

JUH B wK e [K]
Hydrogen Helium 1.0e+7
Helium Carbon, Oxigen 1.0e+8
Carbon Oxygen, Neon, Sodium, Magnesium 5.0e+8
Neon Oxygen, Magnesium 1.0e+9
Oxygen Magnesium to Sulphur 2.0e+9
Silicon Iron and nearby elements 3.0e+9

A. C. Phillips, The Physics of Stars, 2nd Edition (Wiley, 1999).



https://www.wiley.com/en-us/The+Physics+of+Stars%2C+2nd+Edition-p-9780471987987
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Hubble, E. 1929, Proceedings of the National Academy of Science, 15, 168
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Type 1l SNe (super novae)

lmll

Fora2ssolar mass star:

Duration

7x 106 years
7x10° years

600 years
& months

1 day

COSMOS - The SAO Encyclopedia of Astronomy


http://astronomy.swin.edu.au/cosmos/C/Core-collapse
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http://journal.rikunabi.com/work/job/job_vol54.html
https://www.aao.gov.au/news-media/media-releases/Supernova1987A-30

V7T ER—Lan~—uvr4LY

REHT B2 R FE TR L
(Supernova
Remnant; SNR)

...............................................

|||||||||||||||||||
T T T



http://journal.rikunabi.com/work/job/job_vol54.html
http://www-sk.icrr.u-tokyo.ac.jp/sk/sk/supernova.html
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Crab Supernova Explosion

Credit: ESA/Hubble (M. Kornmesser & L. L. Christensen)


https://www.youtube.com/watch?v=x2RUEp0b6Zo
https://www.youtube.com/channel/UCcvatGFnbYUCgXRapk1dMvw
http://chandra.harvard.edu/photo/2017/crab/

Google

CDOR—>% BAEE

2>

THRR

Z &% (Crab Nebula)

BR | FECEENCIS |

NASA's flagship mission for X-ray astronomy.
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https://ja.wikipedia.org/wiki/%E6%98%8E%E6%9C%88%E8%A8%98

7 4 2 DA (Tycho's SNR)
BaRE T 4700 + 100 km s}

Credit: NASA/CXC/GSFC/B.Williams et al.



http://iopscience.iop.org/article/10.1088/0004-637X/725/1/894/meta
http://chandra.harvard.edu/photo/2016/tycho/
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NASA/JPL-Caltech


https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA22352
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https://apod.nasa.gov/apod/ap150531.html
http://iopscience.iop.org/article/10.1086/378560/fulltext/

HST, NASA
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Credit: NASA/CXC/M.Weiss



http://chandra.si.edu/stellarev/phases.html
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https://en.wikipedia.org/wiki/Stellar_nucleosynthesis

V) (K517 7E L)

l—a

H-

50

(F)
()
(zn)
Ge)

e+10-
e+06-
e+02-

(AVRABED N 25,01 ZZEN) TR RKEY

75

[RF&S

data from Lodders (2010)

o5


https://arxiv.org/ftp/arxiv/papers/1010/1010.2746.pdf
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Most Precise Ruler Ever Constructed

Credit: LIGO/T. Pyle



https://www.youtube.com/watch?v=tQ_teIUb3tE
https://www.youtube.com/channel/UC4oFlSYpDywInX0lxpiBPwA
https://www.ligo.caltech.edu/video/ligo20160211v6
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Comparison of the gravitational wave events GW150914 and GW170104

Credit: . Ossokine/A. Buonanno/T. Dietrich (MPI for Gravitational Physics)/R. Haas (NCSA)/SXS project
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https://www.youtube.com/watch?v=3_u6TM0tGno
https://www.youtube.com/channel/UCw6knnFFBhdnwylMohte45A
https://www.ligo.caltech.edu/video/ligo20170601v4
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Variety of Gravitational Waves and a Chirp

Credit: Alex Nitz/Max Planck Institute for Gravitational Physics/LIGO
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https://www.youtube.com/watch?v=WoDCPTLgxh4
https://www.youtube.com/channel/UClGTZDyz3CSl92TgDqIr0nw
https://www.ligo.caltech.edu/video/ligo20171016v3
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First LIGO/Virgo detection of a binary neutron star merger (GW170817)

Credit: Alex Nitz/Max Planck Institute for Gravitational Physics/LIGO
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https://www.youtube.com/watch?v=_SQbaILipjY
https://www.youtube.com/channel/UCw6knnFFBhdnwylMohte45A
https://www.ligo.caltech.edu/video/ligo20171016v5
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Jets and Debris from a Neutron Star Collision

Credit: Alex Nitz/Max Planck Institute for Gravitational Physics/LIGO
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https://www.youtube.com/watch?v=e7LcmWiclOs
https://www.youtube.com/channel/UClGTZDyz3CSl92TgDqIr0nw
https://www.ligo.caltech.edu/video/ligo20171016v2
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Abbott et al. (LIGO Scientific Collaboration and Virgo Collaboration) 2017, Phys. Rev. Lett. 119, 161101


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.119.161101
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http://iopscience.iop.org/article/10.3847/2041-8213/aa91c9/meta
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https://www.subarutelescope.org/Pressrelease/2017/10/16/j_index.html
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https://www.subarutelescope.org/Pressrelease/2017/10/16/j_index.html

“Our results indicate that NS mergers synthesize a wide
range of r-process elements and strengthen the hypothesis
that NS mergers are the origin of r-process elements in the

Universe.” (Tanaka et al. 2017)
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https://academic.oup.com/pasj/article/69/6/102/4554239
https://www.subarutelescope.org/Pressrelease/2017/10/16/j_index.html
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http://www.asahi.com/edu/center-exam/shiken2018/mondai02day/chigaku_06.html
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http://tamago.mtk.nao.ac.jp/tama/facility/faciliti.html
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https://www.sinet.ad.jp/case/kamioka2
https://www.ligo.org/science/Publication-ObservingScenario-2/index.php
http://gwpo.mtk.nao.ac.jp/en/research/kagra.html

It's been #AwesomeApril as the 1st month of #03 produces 5
candidate #Gravitational\WWaves events! Are they merging
#BlackHoles #NeutronStars or maybe even a #NS-BH first
detection? @LIGO and @ego_virgo teams are chasing down
the answers! (ps the @ehtelescope image was v cool too)
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https://twitter.com/LIGO
https://twitter.com/LIGO
https://twitter.com/LIGO/status/1123336957193523204
https://twitter.com/hashtag/AwesomeApril?src=hash
https://twitter.com/hashtag/O3?src=hash
https://twitter.com/hashtag/GravitationalWaves?src=hash
https://twitter.com/hashtag/BlackHoles?src=hash
https://twitter.com/hashtag/NeutronStars?src=hash
https://twitter.com/hashtag/NS?src=hash
https://twitter.com/LIGO
https://twitter.com/ego_virgo
https://twitter.com/ehtelescope
https://twitter.com/intent/like?tweet_id=1123336957193523204
https://twitter.com/LIGO/status/1123336957193523204
https://support.twitter.com/articles/20175256
https://twitter.com/LIGO/status/1123336957193523204
https://twitter.com/LIGO/status/1123336957193523204/photo/1
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GraceDB — Gravitational-Wave Candidate Event Database

| HOME | PUBLICALERTS | SEARCH |

LATEST | DOCUMENTATION |

| LOGIN

Latest — as of 10 October 2019 04:13:33 UTC

Test and MDC events and superevents are not included in the search results by default; see the query help for information on how to search for

events and superevents in those categories.

Query:
Search for: | Superevent ¥

Search

uiD Labels

ADVOK EM_Selected SKYMAP_READY
S190930t  EMBRIGHT_READY PASTRO_READY
DQOK GCN_PRELIM_SENT

PE_READY ADVOK EM_Selected
SKYMAP_READY EMBRIGHT_READY

$190930s
PASTRO_READY DQOK
GCN_PRELIM_SENT
ADVNO EM_Selected SKYMAP_READY
S190928c

DQOK GCN_PRELIM_SENT

PE READY ADVOK EM Selected

t_start t_0 t_end

1253889264.685342 1253889265.685342 1253889266.685342

1253885758.235347 1253885759.246810 1253885760.253734

1253671923.328316 1253671923.364500 1253671923.400684

FAR
(H2)

1.543e-

08

3.008e-
09

6.729e-
09

UTC v
Created

2019-09-30
14:34:30 UTC

2019-09-30
13:36:04 UTC

2019-09-28
02:14:18 UTC
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https://gracedb.ligo.org/
https://gracedb.ligo.org/superevents/public/O3/
https://gracedb.ligo.org/search/
https://gracedb.ligo.org/latest/
https://gracedb.ligo.org/documentation/
https://gracedb.ligo.org/login/?next=/latest/
https://gracedb.ligo.org/documentation/queries.html
https://gracedb.ligo.org/superevents/S190930t/view/
https://gracedb.ligo.org/superevents/S190930s/view/
https://gracedb.ligo.org/superevents/S190928c/view/

