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http://www.isas.jaxa.jp/missions/balloons/
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Stunning Aurora Borealis from Space in Ultra-High Definition (4K)

NASA



https://www.youtube.com/watch?v=PBJAR3-UvSQ
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Kepler-90 System Planet Sizes

2009-09-20

NASA/Ames Research Center/Wendy Stenzel ~H 2 2 JEHR8799 2 (B 4> &> 0 HifE129% 4F)
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https://exoplanets.nasa.gov/news/1476/discovery-of-eight-planets-makes-alien-system-the-first-to-tie-with-our-solar-system/
https://exoplanets.nasa.gov/news/1404/a-four-planet-system-in-orbit-directly-imaged-and-remarkable/
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http://homepages.uc.edu/~hansonmm/ASTRO/LECTURENOTES/W07/Stars/Page3.html
https://commons.wikimedia.org/wiki/File:Orion_3008_huge.jpg
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https://arxiv.org/ftp/arxiv/papers/1010/1010.2746.pdf
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Credit: ESO/S. Ramstedt (Uppsala University, Sweden) & W. Vlemmings (Chalmers University of Technology, Sweden)


https://alma-telescope.jp/news/mt-post_575
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Mira's Turbulent Tail GALEX e NUV ¢ FUV

NASA/JPL-Caltech


http://www.galex.caltech.edu/newsroom/glx2007-04r.html

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
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NASA's flagship mission for X-ray astronomy.

Home
About Chandra
Education
Field Guide
Photo Album
Press Room
Resources
Multimedia
Podcasts
Blog
Research
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https://chandra.harvard.edu/blog/
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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


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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http://www.asahi.com/edu/center-exam/shiken2018/mondai02day/chigaku_06.html
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Credit & Copyright: Rogelio Bernal Andreo


https://apod.nasa.gov/apod/ap101023.html

Credit:John Corban & the ESA/ESO/NASA Photoshop FITS Liberator


https://www.spacetelescope.org/projects/fits_liberator/fitsimages/john_corban_4/
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Visible

Credit: NASA, ESA, and the Hubble Heritage Team (AURA/STScI); ESO


https://www.spacetelescope.org/images/heic1307b/

Credit: NASA, ESA, and the Hubble Heritage Team (AURA/STScI)


https://www.spacetelescope.org/images/heic1307a/
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Credit: NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and the Hubble Space Telescope Orion Treasury Project Team


https://www.spacetelescope.org/images/heic0601a/

Proplyd atlas

- D.

NASA/ESA and L. Ricci (ESO)


http://www.spacetelescope.org/images/heic0917aa/

a dark cloud

dense conp

|~ 200,000 AL -»

d T Tauri star
bipolar
flow
protoplanetary *
dinlg;\

central
slar

[—a
|—a
L__a

100,000 to

—100 AU—» 3,000,000

i

1D

b gravitational collapse

pa—10,000 AL —»

e pre-main-sequence star

planelary debris
disk
X

sarsf]<—100 AU—» 50,000,000 years

time = 0

/A

1]

C protostar
bipolar
1'In:n.-a._;I

10,000 to

=— 500 AU— 100,000 years

f young stellar system

central
star ™,

Greene (2001)

Star formation processes. Credits: Greene 2001


https://www.cosmos.esa.int/web/cesar/the-mass-of-jupiter
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http://iopscience.iop.org/article/10.1088/2041-8205/808/1/L3/meta
http://iopscience.iop.org/article/10.3847/2041-8205/820/2/L40/meta
https://www.aanda.org/articles/aa/abs/2017/01/aa29523-16/aa29523-16.html
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http://www.exoplanets.org/table
http://www.exoplanets.org/plots
http://www.exoplanets.org/table?datasets=explorer
http://www.exoplanets.org/table?datasets=other
http://www.exoplanets.org/table
http://www.exoplanets.org/table?datasets=kepler
http://www.exoplanets.org/table?datasets=explorer,kepler,other
http://www.exoplanets.org/
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https://exoplanets.nasa.gov/news/1481/new-clues-to-compositions-of-trappist-1-planets/
https://exoplanets.nasa.gov/trappist1/
https://exoplanets.nasa.gov/news/1481/new-clues-to-compositions-of-trappist-1-planets/

Habitable Planets

Potentially Habitable Exoplanets

Ranked by Distance from Earth (light years)

-

fa d
‘“.""I .{"d" 'p“_ ]

[4 ly] [131y] (22 ly] (22 ly] (22 ly]
Proxima Cen b Kapteyn b* 6J667Cc 6J 667 C f* 6J 667 Ce*

P

X

o e o

[39 1y] [391y] [39 ly] [41ly] [561 ly]
TRAPPIST-1e  TRAPPIST-1f  TRAPPIST-1q  LHS1140b  Kepler-186 f

y

-

g
< WIS
e

- R
Ak
e

(770 1y} (822 ly) [1115 ly] [1200 ly] ~ Neptune 4= Jupiter
Kepler-1229b  Kepler-1652b  Kepler-442 b Kepler-62 f

Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth is between brackets. Planet candidates indicated with asterisks. CREDIT: PHL @ UPR Arecibo (phlupr.edu) Jul 2, 2018

Planetary Habitability Laboratory/University of Puerto Rico at Arecibo


http://phl.upr.edu/projects/habitable-exoplanets-catalog

/J\Ju\El'H’\/7o]VU 52‘—\/

135 &

= S-type (4 b1 7)

= 20034EFTH RIS

m 20054 B /N R S

= 20104E6 H 13 H #uBkIF &

At AT pgies AT
FLIHP . (Frzmy) AMOUR (FILHTF)
A

ISAS/JAXA

(ZILSHF)


http://spaceinfo.jaxa.jp/hayabusa/photo/index.html

(W

HTES

o |IRIX2
n C-type(V 2w 7 v
H27HEE. 20194

(.
=

e

) 2014 F12H3HFTH LT, 201846

. 20204F K

oYy Iy X—vIvg Y

g

e OSIRIS REx (Origins, Spectral Interpretation, Resource
Identification, Security, Regolith Explorer)

s C-type (v X) 20164

HZIE, 202143 H21

H

P 20234

CFOHSHFT B EF. 20194E10H 19

FOH 24 H IR




T 532

 HH HIH £k
oL

2018 6H27H  /NKEBE (%£20km) f
o018 7B pox i (7A20R., B Eekm) o
25H %

2018 70T e T 1 8H1H. RASEEAISkm) f
2018 1P I0 satm 8R7H. RASHEsSIm) ‘fj
so1g 8118H~9 BOXB#H (FEHI20kmToY T —Bll 1 Vav s
H7H v DEIT A3 X O 7777 [ O BUAD Za

oo PHI0H~ Xy 5251 Y =301 (TDI-RD  OHI12H. & ¥
12H {4 FE7¥1600m) 5

ISAS/JAXA



http://www.hayabusa2.jaxa.jp/news/schedule/
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Image Credit & Copyright: Nick Risinger (Photopic Sky Survey)



https://apod.nasa.gov/apod/ap110520.html

Credit: NASA/JPL-Caltech/ESO/R. Hurt


http://www.eso.org/public/images/eso1339e/

ST (R R

How Far Away Is It - 10 - The Milky Way [go to 4K edition]

David Butler



https://www.youtube.com/watch?v=q7prQTS_N3Y
https://www.youtube.com/channel/UCNwSxyl2KmhdAjHLR6xGR0A
https://www.youtube.com/watch?v=q7prQTS_N3Y
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M31 (copyright: imgur) M33 (copyright: Stefania.deluca via Wikimedia Commons)


https://imgur.com/gallery/qksQb
https://commons.wikimedia.org/wiki/File:M33_rotation_curve_HI.gif
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NASA, ESA and the Hubble Heritage Team (STScl/AURA).

Acknowledoment T Gallacher (1 Thivercitv of Wiccon<in) M Motintain (STScD) and P Piivlev (NNSF)


https://www.spacetelescope.org/images/heic0604a/
https://www.spacetelescope.org/images/heic0604a/

Jrx—Y—0noD v b

Credit: NASA, ESA, S. Baum and C. O'Dea (RIT), R. Perley and W. Cotton (NRAO/AUI/NSF)

and the Hubble Heritage Team (STScI/AURA)


http://www.spacetelescope.org/images/opo1247a/
http://www.spacetelescope.org/images/opo1247a/

NASA, ESA, and the Hubble SM4 ERO Team


http://hubblesite.org/image/2575/news_release/2009-25
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the Sloan Digital Sky Survey


http://www.sdss.org/science/orangepie/

SPEMHE T2 —v g v

lllustris Simulation: Most detailed simulation of our Universe

IlustrisVogelsberger et al. (2014)


https://www.youtube.com/watch?v=NjSFR40SY58
https://www.youtube.com/channel/UCNZiOR3mud0SrHsPoT9IfTA
http://www.illustris-project.org/
https://www.nature.com/articles/nature13316
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https://www.subarutelescope.org/Pressrelease/2018/02/26/j_index.html

.t\\ \\/ 7\\/\\\ \/



vy 7Ny L FEEHER

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

Inflation

:
I »
]
| »
* I
'
I v‘ |

Fluctuations

o

f
|
[ ¢

[/
;
3

{

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years




—= s db B

4

—

—300

—200 -—-100 0 100 200
P'JK-:mb

Planck Collaboration et al. 2016, A& A, 594, id.Al

SO X

300


https://www.aanda.org/articles/aa/full_html/2016/10/aa27101-15/aa27101-15.html

K]

.-’!1!}.".
4

o
AD!

l

THERBH OO EXX7 F v

6000

2000

4000

3000

2000

1000

—— —

600
300

160
130

il 10
| H 1-30
4 -60
L1l 1 (LT [ T IR NN SN RN NN NN NS T NN N NN TR N T N N TR R M B L

10 30 500 1000 1500 2000 2500
/

Planck Collaboration et al. 2016, A& A, 594, A13

-300
-600

S RRRE RRRERERERRRR I""}""I""I""I""I"'W

(h%)


https://www.aanda.org/articles/aa/full_html/2016/10/aa25830-15/aa25830-15.html

/

dark matter 26%

baryon 5%

dark energy 69%

Planck Collaboration et al. 2016, A& A, 594, A13


https://www.aanda.org/articles/aa/full_html/2016/10/aa25830-15/aa25830-15.html
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