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https://www.youtube.com/watch?time_continue=17&v=DLEgmKuB88g
http://www.kids.isas.jaxa.jp/zukan/solarsystem/sun02.html

KI5 D #

o HrD I b9 H xR T T,

o LAY CRERED 18 DKELIRIET 2.,

FRE X Y Ko HFar ORI % Ko X,

[ +]

o KIEE& My = 1.988 x 1030 [kg]

o K Lo = 3.828 x 10%° [J s71]

o Jtid ¢ = 2.998 x 10° [m s™!]

o [T ERE M, = 1.673 x 10™27 [kg]

o ~ UV LHTHER m, = 6.645 x 10727 [kg]




KNI CoOEREEDHE] b 75



(CRAKR D) FEREED HI b J7

® r i) @ é [/J % i‘l_/l T % (ET%%E\IJ%) Distant stars
o "R ERIT 3
 EER. LY —

o —AllE

Near star
parallax
motion

Parallax
angle

Near star

‘‘‘‘‘
SN

.‘(
E(

AN A A A AT
> ) 5.
3 ~

Earth's motion around Sun
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(Wikimedia commons)


https://commons.wikimedia.org/wiki/File:Stellarparallax2.svg
http://www.ynao.ac.cn/xwzx/zhxw/201801/t20180123_4937310.html
http://www.hq.nasa.gov/office/pao/History/alsj/a11/AS11-40-5952.jpg
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(Kepler’s laws of planetary motion)
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https://commons.wikimedia.org/wiki/File:Inverse_square_law.svg
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74 YT Lo ox—3 =)V (William Herschel, 1738 - 1822)

o MAVATINARICA F Y RITKHEF)EFIRK/KAFHE
o KTEEDFF(1781). KDJIFRIN D& DHEHI 72 &
o JRHMIRDFEFL(1800) “calorific light” — “infrared”

» EXPERIMENTS ON REFRANGIBILITY OF INVISIBLE RAYS OF THE SUN

!

Science Museum, London / [llustration by Vilmos Thernesz based on the original figure in Universal Histroy Archive/IPAC
Science and Society Picture Herschel, W., 1800: “Experiments on the refrangibility of the
Library invisible rays of the Sun” Phil. Trans. Roy. Soc. London 90, 284-292


https://commons.wikimedia.org/wiki/File:Glass_prism,_mounted_at_end_of_a_brass_tube,_used_by_Sir_William_Herschel_10287820_H.jpg
http://elte.prompt.hu/sites/default/files/tananyagok/InfraredAstronomy/ch01.html
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/ir_tutorial/discovery.html
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http://www.ces.fau.edu/nasa/module-2/radiation-sun.php
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Irradiance (W/m2/nm)
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Spectrum of Solar Radiation (Earth)
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Joseph von Fraunhofer Opriker und Physiker 1787-1526 Deutsche Bundespost
1987

University of Oklahoma Libraries By Deutsche Bundespost (scanned by NobbiP) [Public domain], via Wikimedia Commons


https://commons.wikimedia.org/wiki/File:Fraunhofer_2.jpg
https://commons.wikimedia.org/wiki/File:DBP_1987_1313_Joseph_von_Fraunhofer,_Sonnenspektrum.jpg
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A low resolution spectrum of the star Vega showing prominently the Balmer lines of hydrogen.

(Martin, B./the King’s University College Astronomy Online)


http://www.kcvs.ca/martin/astro/au/unit2/63/chp6_3.html
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Wikipedia
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https://arxiv.org/ftp/arxiv/papers/1010/1010.2746.pdf
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https://journals.aps.org/rmp/pdf/10.1103/RevModPhys.67.781
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http://adsabs.harvard.edu/cgi-bin/bib_query?arXiv:0904.0358
http://ceps.spacescience.org/asteroseismology.html
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http://www.scholarpedia.org/article/Solar_Satellites
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http://www.isas.jaxa.jp/missions/spacecraft/past/hinotori.html
http://www.isas.jaxa.jp/missions/spacecraft/past/yohkoh.html
http://www.isas.jaxa.jp/missions/spacecraft/current/hinode.html
http://www.isas.jaxa.jp/ISASnews/No.262/hajime.html
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https://www.kanazawa21.jp/data_list.php?g=30&d=7
https://www.jpl.nasa.gov/spaceimages/details.php?id=PIA18165

e E vs. T

Ground: Subaru (8m)

Credit: NASA, Mauro Giavalisco, Lexi Moustakas, Peter Capak, Len Cowie and the GOODS Team.


http://hubblesite.org/image/1461/news/56-hubble-telescope

fiifE )t (adaptive optics)

© Subaru Telescope, NAOJ

Yr Star

Y

Telescope

Distorted [ H
o

wavefront

= Atmospheric
A~~~ turbulence

Corrected

lnt‘rarcd W EIVL‘:I‘I'OI'I t

Deformable
mirror

Control
system

SUBARU/NAQJ

=

Y

Instrument

Visible light

sensor

Wavefront

Schematic diagram of adaptive optics


https://www.subarutelescope.org/Introduction/instrument/AO188.html

fHfEYCSE (adaptive optics)

The Galactic Center at 2.2 microns Starburst cluster NGC 3603

Adaptive Optics

UCLA Galactic Center Group / W. M. Keck Observatory Laser BBC

Team


http://www.galacticcenter.astro.ucla.edu/ao.html
http://news.bbc.co.uk/2/hi/science/nature/2100102.stm
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https://arxiv.org/abs/1603.00231
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Amazing Sun Views From 10 Years Of The Hinode Observatory | Highlight Video

JAXA, NAOJ ISAS/JAXA



https://www.youtube.com/watch?v=DH6ECj2fPA0
https://www.youtube.com/channel/UCVTomc35agH1SM6kCKzwW_g
https://www.youtube.com/watch?v=DH6ECj2fPA0
http://www.isas.jaxa.jp/ISASnews/No.262/hajime.html
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http://www.matematicaescuola.it/materiale/fisica/campo_magnetico/Fasce%20van%20Allen.htm
http://sci.digitalmuseum.jp/project/nins03/pre_4_1.php
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https://www.rikanenpyo.jp/kaisetsu/tenmon/tenmon_033.html
http://www.isas.jaxa.jp/feature/forefront/160307.html
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http://hinode.nao.ac.jp/KakenS/study-CLASP-2.shtml
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Matsumoto & Suzuki 2014, MNRAS, 440(2), 971-986



https://academic.oup.com/mnras/article/440/2/971/1023567
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http://www.astro.umass.edu/~myun/teaching/a100_old/longlecture11.html
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NASA | X Marks the Spot: SDO Sees Reconnection

NASA Goddard


https://www.youtube.com/watch?v=MNsSQjSzLv0
https://www.youtube.com/channel/UCAY-SMFNfynqz1bdoaV8BeQ
https://www.youtube.com/watch?v=MNsSQjSzLv0
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http://www.isas.jaxa.jp/ISASnews/No.262/chap4-03.html
http://www.isas.jaxa.jp/ISASnews/No.262/chap4-03.html

CME

NASA | Comet ISON's Full Perihelion Pass

NASA Goddard


https://www.youtube.com/watch?v=kcROVqmF9SY
https://www.youtube.com/channel/UCAY-SMFNfynqz1bdoaV8BeQ
https://www.youtube.com/watch?v=kcROVqmF9SY

BIIF 17 I
3043 ~ 28

NICT

TR EIE <



https://academist-cf.com/journal/?p=4717

Aurora

Space Weather and Earth's Aurora

NASA Video



https://www.youtube.com/watch?v=HJfy8acFaOg
https://www.youtube.com/channel/UC_aP7p621ATY_yAa8jMqUVA
https://www.youtube.com/watch?v=HJfy8acFaOg
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The X17 Solar Flare and Solar Storm of Octob...

Mega-Flare on November 04, 2003 an X45 Sol...

SOHO



https://www.youtube.com/watch?v=Uj6t841hg-w
https://www.youtube.com/channel/UCkoAkq0lI1hsmbS_tnUaQSQ
https://www.youtube.com/watch?v=xP79P2UmFS4
https://www.youtube.com/channel/UCqWnah9b21_DRkMa_El8bgA
https://helioviewer.org/?movieId=7Hq15
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Carrington-Class Solar Storm

1859 Carrington-Class Solar Storm Pummeled Earth's Magnetic Field | Video

VideoFromSpace



https://www.youtube.com/watch?v=dVS4Q4VgDxk
https://www.youtube.com/channel/UCVTomc35agH1SM6kCKzwW_g
https://www.youtube.com/watch?v=dVS4Q4VgDxk

Academist Journal
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https://academist-cf.com/journal/?p=4717
http://seesproxy.tksc.jaxa.jp/fw/dfw/SEES/Japanese/Top/top_j.shtml
http://swc.nict.go.jp/contents/
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https://news.mynavi.jp/article/20140407-a196/

Solar Dynamics Observatory

5 Years Of Sun: Our Star’s Best Close-Ups | Video

NASA’s Goddard Space Flight Center



https://www.youtube.com/watch?v=aSIDelAAHiA
https://www.youtube.com/channel/UCVTomc35agH1SM6kCKzwW_g
https://www.youtube.com/watch?v=6tmbeLTHC_0
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Solar Irradiance (Wm™)

KIZRERB DAL

Days (Epoch Jan 0, 1980)
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https://science.nasa.gov/science-news/science-at-nasa/2009/01apr_deepsolarminimum
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TSI data from THE SUN AND THE EARTH’S CLIMATE, and temperature data from Leclercq and Oerlemans 2012 & NOAA National

Centers for Environmental information


http://www2.mps.mpg.de/projects/sun-climate/data.html
https://www.ncdc.noaa.gov/paleo-search/study/13544
https://www.ncdc.noaa.gov/cag/

Winter in Europe “the Little Ice Age”

Bruegel, 1565 Bruegel, 1565

Avercamp, ca.1608 Avercamp, ca.1620


https://www.wga.hu/frames-e.html?/html/b/bruegel/pieter_e/01/13winter.html
https://www.wga.hu/frames-e.html?/html/b/bruegel/pieter_e/07/01januar.html
https://www.wga.hu/frames-e.html?/html/b/bruegel/pieter_e/07/01januar.html
https://www.wga.hu/frames-e.html?/html/b/bruegel/pieter_e/07/01januar.html
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