
毎日文化センター 2019年度

4月25日　天文学と宇宙物理学：観測技術の進展と星までの距離の測定 
5月23日　惑星探査と太陽系外惑星探査：地球外生命体は見つかるか？ 
6月27日　星とブラックホールと惑星系と銀河：構造形成は何が先か？ 
7月25日　超新星爆発と宇宙論：６つのパラメータで描かれる膨張宇宙 
8月29日　初期宇宙と素粒子物理：高次元モデルが描くビッグバン以前 
9月26日　重力波と重力理論：アインシュタインはどこまで正しいか？

http://www.oit.ac.jp/is/shinkai/mainichi/
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http://wms2.wms.selene.darts.isas.jaxa.jp/ 
http://www.kaguya.jaxa.jp
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月の裏側はでこぼこ． 
「海」がない．

http://wms2.wms.selene.darts.isas.jaxa.jp
http://www.kaguya.jaxa.jp
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太陽系惑星探査：NASAによる火星探査
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http://www.esa.int/Our_Activities/Space_Science/Herschel/Herschel_links_Jupiter_s_water_to_comet_impact
http://jp.arxiv.org/abs/1303.5062
http://jp.arxiv.org/abs/1303.5062
http://jp.arxiv.org/abs/1303.5062
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エンケラドスの内部を示した図（提供：NASA/JPL-Caltech）

http://www.nasa.gov/press-release/cassini-finds-global-ocean-in-saturns-moon-enceladus
http://www.astroarts.co.jp/news/2015/09/17enceladus/index-j.shtml
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http://www.nasa.gov/press-release/cassini-finds-global-ocean-in-saturns-moon-enceladus
http://www.astroarts.co.jp/news/2015/09/17enceladus/index-j.shtml
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http://www.astroarts.co.jp/news/2015/06/30pluto/index-j.shtml
https://www.nasa.gov/feature/goddard/new-horizons-approaches-during-anniversary-of-charon-s-discovery
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冥王星とカロンの初のカラー
動画。冥王星を中央に固定し
た座標系（提供：NASA /
Johns Hopkins University 
Applied Physics Laboratory/
S o u t h w e s t R e s e a r c h 
Institute、以下同）

ニューホライズンが冥王星に最接近
z

http://www.astroarts.co.jp/news/2015/06/30pluto/index-j.shtml
https://www.nasa.gov/feature/goddard/new-horizons-approaches-during-anniversary-of-charon-s-discovery
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http://www.nasa.gov/mission_pages/newhorizons/main/index.html
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Pluto ‘Wows’ in Spectacular New Backlit Panorama 2015/9/18
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http://www.nasa.gov/feature/pluto-wows-in-spectacular-new-backlit-panorama
http://www.astroarts.co.jp/news/2015/09/18pluto/index-j.shtml
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http://www.nasa.gov/press-release/cassini-finds-global-ocean-in-saturns-moon-enceladus
http://www.astroarts.co.jp/news/2015/09/18pluto/index-j.shtml
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糸川英夫 (1912-1999) 
「日本の宇宙開発・ロケット開発の父」
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ハビタブルゾーン(habitable zone，生命居住可能ゾーン)  
宇宙の中で生命が誕生するのに適した環境となる領域 
条件１：水が液体として存在できる位置に惑星があること 
　　　　＝ゴルディロックスゾーン(Goldilocks zone) 
　　　　180 K < Equilibrium (T) < 310 K 
条件２：岩石惑星であること 
　　　（ガス惑星ではないこと） 
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太陽系外惑星としては初めて発見された 
ペガスス座51番星b（想像図）
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https://ja.wikipedia.org/wiki/%E3%83%9A%E3%82%AC%E3%82%B9%E3%82%B9%E5%BA%A751%E7%95%AA%E6%98%9Fb
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http://certificate.ulo.ucl.ac.uk/modules/year_one/NASA_Kepler/character.html

公転周期 P(yr) 公転長半径 a 
(AU)

トランジット時間
(hr)

トランジット深度
(%)

幾何学的確率(%) 発生見込み角度
(deg)

orbital period semi-major axis transit duration transit depth geometric probabilityinclination invariant plane
 Mercury 0.241 0.39 8.1 0.0012 1.19 6.33
 Venus 0.615 0.72 11.0 0.0076 0.65 2.16
 Earth 1.00 1.00 13.0 0.0084 0.47 1.65
 Mars 1.88 1.52 16.0 0.0024 0.31 1.71
 Jupiter 11.86 5.20 29.6 1.01 0.089 0.39
 Saturn 29.5 9.5 40.1 0.75 0.049 0.87
 Uranus 84.0 19.2 57.0 0.135 0.024 1.09
 Neptune 164.8 30.1 71.3 0.127 0.015 0.72

http://certificate.ulo.ucl.ac.uk/modules/year_one/NASA_Kepler/character.html
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http://kepler.nasa.gov/Mission/QuickGuide/

ケプラー衛星

http://kepler.nasa.gov/Mission/QuickGuide/
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The figure shows what we believe to be 
the local structure of our Galaxy, the 
Milky Way. The stars sampled are 
similar to the immediate solar 
neighborhood. Young stellar clusters, 
ionized hydrogen (HII) regions and the 
neutral hydrogen (HI) distribution 
define the arms of the Galaxy.
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ケプラー衛星の探査範囲
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http://www.nasa.gov/mission_pages/kepler/multimedia/images/kepler-22b-diagram.html

This diagram compares our own 
solar system to Kepler-22, a star 
system containing the first 
"habitable zone" planet discovered 
by NASA's Kepler mission. The 
habitable zone is the sweet spot 
around a star where temperatures 
are right for water to exist in its 
liquid form. Liquid water is 
essential for life on Earth. 
 
Kepler-22's star is a bit smaller than 
our sun, so its habitable zone is 
slightly closer in. The diagram 
shows an artist's rendering of the 
planet comfortably orbiting within 
the habitable zone, similar to where 
Earth circles the sun. Kepler-22b 
has a yearly orbit of 289 days. The 
planet is the smallest known to orbit 
in the middle of the habitable zone 
of a sun-like star. It's about 2.4 times 
the size of Earth. 
 
Image credit: NASA/Ames/JPL-
Caltech

http://www.nasa.gov/mission_pages/kepler/multimedia/images/kepler-22b-diagram.html
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The figure shows what we believe to be 
the local structure of our Galaxy, the 
Milky Way. The stars sampled are 
similar to the immediate solar 
neighborhood. Young stellar clusters, 
ionized hydrogen (HII) regions and the 
neutral hydrogen (HI) distribution 
define the arms of the Galaxy.

S
, +-



rr r • , rrr, +3)/),- z )
cc b4))Ug_ Q^UcQaS eU( QS(SQ cUS (UTd)Ug_ Q^Uc _cb)

, +3 / +0 r-31 v
+)- fi • v

https://exoplanetarchive.ipac.caltech.edu/exoplanetplots/
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http://exoplanetarchive.ipac.caltech.edu

2019年5月16日現在
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https://exoplanetarchive.ipac.caltech.edu/exoplanetplots/

2019年5月16日現在　確定惑星3970個．候補天体2900個以上． 
恒星の 1/3 には惑星が発見されている．

https://exoplanetarchive.ipac.caltech.edu/exoplanetplots/
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http://www.eso.org/public/news/eso1241/ 
http://www.nasa.gov/mission_pages/kepler/news/kepler-ph1.html 

リギルケンタウルスは南半球ではよく 
見える明るい星（想像図）
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http://jp.arxiv.org/abs/1210.3612 

Planet Hunters: A Transiting Circumbinary Planet in a Quadruple Star System
Megan E. Schwamb, Jerome A. Orosz, Joshua A. Carter, William F. Welsh, Debra A. Fischer, Guillermo Torres, Andrew W. Howard, Justin R. Crepp, William C. Keel, Chris J. Lintott, Nathan A. Kaib, 
Dirk Terrell, Robert Gagliano, Kian J. Jek, Michael Parrish, Arfon M. Smith, Stuart Lynn, Robert J. Simpson, Matthew J. Giguere, Kevin Schawinski
(Submitted on 12 Oct 2012)
We report the discovery and confirmation of a transiting circumbinary planet (PH1) around KIC 4862625, an eclipsing binary in the Kepler field. The planet was discovered by volunteers searching the 
first six Quarters of publicly available Kepler data as part of the Planet Hunters citizen science project. Transits of the planet across the larger and brighter of the eclipsing stars are detectable by visual 
inspection every ~137 days, with seven transits identified in Quarters 1-11. The physical and orbital parameters of both the host stars and planet were obtained via a photometric-dynamical model, 
simultaneously fitting both the measured radial velocities and the Kepler light curve of KIC 4862625.The 6.18 $\pm$ 0.17 Earth radii planet orbits outside the 20-day orbit of an eclipsing binary 
consisting of an F dwarf (1.734 +/- 0.044 Solar radii, 1.528 +/- 0.087 Solar masses) and M dwarf (0.378 +/0 0.023 Solar radii, 0.408 +/- 0.024 solar masses). For the planet, we find an upper mass limit 
of 169 Earth masses(0.531 Jupiter masses) at the 99.7& confidence level. With a radius and mass less than that of Jupiter, PH1 is well within the planetary regime. Outside the planet's orbit, at ~1000 
AU, a previously unknown visual binary has been identified that is bound to the planetary system, making this the first known case of a quadruple star system with a transiting planet.

c

http://www.nasa.gov/topics/history/features/astp07.html
http://www.nasa.gov/topics/history/features/astp07.html
http://jp.arxiv.org/find/astro-ph/1/au:+Schwamb_M/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Orosz_J/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Carter_J/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Welsh_W/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Fischer_D/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Torres_G/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Howard_A/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Crepp_J/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Keel_W/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Lintott_C/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Kaib_N/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Terrell_D/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Gagliano_R/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Jek_K/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Parrish_M/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Smith_A/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Lynn_S/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Simpson_R/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Giguere_M/0/1/0/all/0/1
http://jp.arxiv.org/find/astro-ph/1/au:+Schawinski_K/0/1/0/all/0/1
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http://www.eso.org/public/news/eso1629/

At a distance of 1.295 parsecs, the red dwarf Proxima Centauri (α Centauri C, GL 551, HIP 70890 or simply Proxima) is the Sun’s closest stellar neighbour and one of the 
best-studied low-mass stars. It has an effective temperature of only around 3,050 kelvin, a luminosity of 0.15 per cent of that of the Sun, a measured radius of 14 per cent of 
the radius of the Sun and a mass of about 12 per cent of the mass of the Sun. Although Proxima is considered a moderately active star, its rotation period is about 83 days 
(ref. 3) and its quiescent activity levels and X-ray luminosity are comparable to those of the Sun. Here we report observations that reveal the presence of a small planet with a 
minimum mass of about 1.3 Earth masses orbiting Proxima with a period of approximately 11.2 days at a semi-major-axis distance of around 0.05 astronomical units. Its 
equilibrium temperature is within the range where water could be liquid on its surface.　　　Nature, 2016, vol. 536, p. 437-440
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https://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%93%E3%82%BF%E3%83%96%E3%83%AB%E3%82%BE%E3%83%BC%E3%83%B3
https://ja.wikipedia.org/wiki/%E6%B6%B2%E4%BD%93
https://ja.wikipedia.org/wiki/%E6%B0%B4
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The Wow! Signal 
1977年8月15日
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http://www.astroarts.co.jp/news/2011/08/22meteorite/index-j.shtml

http://www.nro.nao.ac.jp/news/2014/pr0910/0910-preglycine.html

http://www.astroarts.co.jp/news/2011/08/22meteorite/index-j.shtml
http://www.nro.nao.ac.jp/news/2014/pr0910/0910-preglycine.html
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http://www.ipmu.jp/en/node/1974
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http://www.ipmu.jp/en/node/1974
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http://www.nro.nao.ac.jp/news/2014/pr0910/0910-preglycine.html

http://www.nro.nao.ac.jp/news/2014/pr0910/0910-preglycine.html
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http://breakthroughinitiatives.org/Initiative/3

20年後　数cm角の小さな衛星を 
アルファ・ケンタウリ(4.3光年先）に向けて光速の20%で飛ばす 
20年かけて到達，映像取得，4年後，地球に映像届く
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http://breakthroughinitiatives.org/Initiative/3
https://www.youtube.com/watch?time_continue=26&v=wMkWGN1G6Kg


地球外生命体はあるだろう．
地球外知的生命体がいるかどうかはわからない．
　我々の近くにいなくても，宇宙全体にはいるはずだ．


