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Comet C/2012 S1 ISON April 10, 2013 = HST WFC3/UVIS F60O6W V
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http://www.nasa.gov/sites/default/files/743538main_image001_0.jpg?itok=0iQXwjfP
http://www.nasa.gov/sites/default/files/743538main_image001_0.jpg?itok=0iQXwjfP

http://www.twitter.com/CometISON2013
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MESSENGER Observes Comets Encke and ISON ;




MESSENGER

MERCURY
2P/Encke | C/2012 S1 (ISON)

Nov 9

Nov 10

-34 -1.9 -0.4 1.1 2.6 4.0 5.5 ; Y ‘ -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0
Instrumental Counts Instrumental Counts
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New York City, NY Sun Nov 17,2013 05:25:39 AM
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http://apod.nasa.gov/apod/image/1311/ison_encke_hi1_srem_a.jpg
http://apod.nasa.gov/apod/image/1311/ison_encke_hi1_srem_a.jpg

ISON: OYPA 8 EKAT. XAM, 21 ®OPEZ THN AMO2TA>H N'H-ZEAHNH



http://spaceweathergallery.com/indiv_upload.php?upload_id=89753
http://spaceweathergallery.com/indiv_upload.php?upload_id=89753

NASA's Stratospheric Observatory
for Infrared Astronomy (SOFIA)

Smoothed SOFIA Images of Comet ISON




2013/11/28 08:30
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SOHO Coronagraph
Nov. 28, 2013
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23:30 UT 11/28/2013
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http://science.nasa.gov/media/medialibrary/2013/11/30/ghost_anim.gif
http://science.nasa.gov/media/medialibrary/2013/11/30/ghost_anim.gif
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© 2013 Sky & Telescope
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5-12-2013
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http://spaceweathergallery.com/full_image.php?image_name=Michael-JAcger-2013r120131205ut440cioc_1386256145.jpg
http://spaceweathergallery.com/full_image.php?image_name=Michael-JAcger-2013r120131205ut440cioc_1386256145.jpg

looking east before sunriée
Dec. 9, 2013
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PANSTARRS MARCH 2013
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http://spaceweather.com/gallery/indiv_upload.php?upload_id=77081
http://spaceweather.com/gallery/indiv_upload.php?upload_id=77081

PANSTARRS
30-3-2013



http://apod.nasa.gov/apod/image/1304/panstarrsm31_pavel_1320.jpg
http://apod.nasa.gov/apod/image/1304/panstarrsm31_pavel_1320.jpg

15 February 2013

Fa
Meteorite impact area: Chelyabinsk, Russia
*this event is unrelated to the 2012 DA14 asteroid flyby
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USA and RUSSIA

Beadnn

© Reuters
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Asteroid 2012 DA14: Close Approach to Earth, Feb. 15, 2013

T2012 DA14

|
|
1 00:00

S ASEeT0id:2012 DAY
i o e December1th, 207244
T Credit; Remanzacco Observatory

2012 DA14 passes
through the ring plane
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< 23:00 UT
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#19:25 UT: minimum distance
e

19:00U7

# 15.Feb. 18:00 UT

eicert, especially o thel

4. MAavnTko clOTHUA




4. MAavnTko clOTHUA

Jupiter

Aristarchus’ Heliocentric Model
(Mot to scale)
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DIAMETER OVER 140 m,

DISTANCE FROM EARTH 7.5 10° km (20 EARTH-MOON distance)
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http://apod.nasa.gov/apod/image/1308/phas_jpl_3254.jpg
http://apod.nasa.gov/apod/image/1308/phas_jpl_3254.jpg

<-Russian meteor

2012\DA14
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Vesta/dawn mission

47



Dawn Spacecraft Current Location
Mar.21,2011 21:20:30 UTC.

Dawn trajectory thrust on
Dawn trajectory thrust off
Earth’s orbit

Mars’s orbit

Vesta’'s orbit

Ceres’ orbit

Distance to Vesta 0.01947 AU
Distance to Earth 2.356 AU
Distance to Mars 2.203 AU
Distance to Sun 2.144 AU

MY STIC simulator
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http://www.nasa.gov/sites/default/files/thumbnails/image/pia18788-main.jpg
http://www.nasa.gov/sites/default/files/thumbnails/image/pia18788-main.jpg
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http://dawn.jpl.nasa.gov/multimedia/images/dawn-spacecraft-lg.jpg
http://dawn.jpl.nasa.gov/multimedia/images/dawn-spacecraft-lg.jpg
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Dec. 30, 2003 15:46 UT Dec. 30, 2003 16:21 UT

Jan. 23, 2004 23:40 UT Jan. 24, 2004 00:15 UT

Jan. 24, 2004 02:52 UT Jan. 24, 2004 03:27 UT

Ceres
Hubble Space Telescope = ACS/HRC

NASA, ESA, and J. Parker (Southwest Research Institute) STScl-PRC05-27¢c
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From DAWN, 2014
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http://www.nasa.gov/sites/default/files/thumbnails/image/pia19050_main.png
http://www.nasa.gov/sites/default/files/thumbnails/image/pia19050_main.png
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Largest known trans-Neptunian objects (TNOs)
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HALE-BOPP (1997)

Kuiper Belt and ouler ;
Solar System planetary orbits
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Comet Halley, 1910
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HALLEY COMET (1986
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http://www.linmpi.mpg.de/english/projekte/giotto/hmc/
http://www.linmpi.mpg.de/english/projekte/giotto/hmc/

Orbit of
Pluto —-
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Vapor and
dust jet

Residue of carbonaceous matenal
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http://photojournal.jpl.nasa.gov/catalog/PIA13576
http://photojournal.jpl.nasa.gov/catalog/PIA13576
http://photojournal.jpl.nasa.gov/catalog/PIA02137
http://photojournal.jpl.nasa.gov/catalog/PIA02137

COMET Tempel 1
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STARDUST MISSION
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Comet Wild, stardust mission




Comet Wild
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HARTLEY 2
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100.000 km
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COMET HALLEY
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Coma
Direction of comet \ ‘

To the Sun <= @

Nucleus
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Tails get longer the -

closer a comet gets
to the Sun.

Tails are always directed away
from Sun. Gas (ien) tail peints
straight away from Sun. Dust
tail curves toward orbital path,

Orbit of comet .___._..-'."_____
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Figure 1. (a) Solar wind interaction with a bare nucleus at large heliospheric distances (d > 3 AU). (b)
Plasma environment of an active comet near perihelion; Burch, J. L., et al. “RPC-IES: The ion and electron

sensor of the rosetta plasma consortium.” Space science reviews 128.1-4 (2007): 697-712.; ,

Electrostatc
Levitason
of Dust

@)
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http://itnomad.files.wordpress.com/2014/03/rosetta_ies_solar_wind_interaction_fig_ab.png
http://itnomad.files.wordpress.com/2014/03/rosetta_ies_solar_wind_interaction_fig_ab.png
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Comet LINEAR
Fragments

August 5, 2000

University of Hawaii

STScl-PRC00-27
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OEMAKER-LEVY (1992 ‘

Green Methane

18 July 1994
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S-L ON JUPITER

Evolution of D/G Comet Impact Sites on Jupiter

July 30, 1884 August 24, 1994

Hubble Space Telescope « Wide Field Planetary Camera 2

G Impact Site
Green Methane

18 July 1994
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COMET 67P/C CHURYUMOV-GERASIMENKO



http://www.esa.int/ESA_Multimedia/Images/2014/09/Philae_s_primary_landing_site
http://www.esa.int/ESA_Multimedia/Images/2014/09/Philae_s_primary_landing_site
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http://www.esa.int/ESA_Multimedia/Images/2014/09/Landing_site_J_in_Rosetta_s_NavCam_21_September
http://www.esa.int/ESA_Multimedia/Images/2014/09/Landing_site_J_in_Rosetta_s_NavCam_21_September
http://www.esa.int/ESA_Multimedia/Images/2014/10/Tracing_Lutetia_s_grooves
http://www.esa.int/ESA_Multimedia/Images/2014/10/Tracing_Lutetia_s_grooves
http://www.esa.int/ESA_Multimedia/Images/2014/10/Philae_s_primary_landing_site_mosaic
http://www.esa.int/ESA_Multimedia/Images/2014/10/Philae_s_primary_landing_site_mosaic



http://www.esa.int/ESA_Multimedia/Images/2014/11/Separation
http://www.esa.int/ESA_Multimedia/Images/2014/11/Separation
http://www.esa.int/ESA_Multimedia/Images/2014/11/Comet_from_40_metres
http://www.esa.int/ESA_Multimedia/Images/2014/11/Comet_from_40_metres

(s

Rosetta's ROSINA instrument finds gl
g-esa

Comet 67P/Churyumov-Gerasimenko's
water vapour to have a significantly
different composition to Earth's oceans.

D/H ratio

- Rosina-DFMS 10°

-~ 67P/C-G

"" Asteroids
o%e% ¢ o
45P/H-M-P
@ 103P/Hartley 2

Jupiter family

The measurements were taken 8 Aug - 5 Sep 2014
Protosolar nebula

Electron

D/H ratio for different Solar System objects, grouped by colour as planets and moons (blue), chrondritic meteorites from the Asteroid
Belt (grey), comets originating from the Oort cloud (purple] and Jupiter family comets (pink]. Comet 67P/(-G, a Jupiter family comet,
is highlighted in yellow. 4 = data obtained in situ ®= data obtained by astronomical methods

The ratio of deuterium to hydrogen in water is a key
diagnostic to determining where in the Solar System
an object originated and in what proportion asteroids
and comets may have contributed to Earth's oceans

Hydrogen atom Deuterium atom

www.esa.int Spacecraft: ESA/ATG medialab; Comet: ESA/Rosetta/NAVCAM; Data: Altwegg et al. 2014 and references therein. European Space Agency
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http://greenlivingideas.com/wp-content/uploads/2014/09/h2osecurity-background-h2o2.jpg
http://greenlivingideas.com/wp-content/uploads/2014/09/h2osecurity-background-h2o2.jpg
http://mrkash.com/images/homosapien.jpg
http://mrkash.com/images/homosapien.jpg
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http://biozoom.blogspot.com/
http://biozoom.blogspot.com/
http://biozoom.blogspot.com/
http://biozoom.blogspot.com/
http://3.bp.blogspot.com/-9apXMUhTceI/VCGcxjnJxPI/AAAAAAAAOhw/hKEyi22fnos/s1600/Origin+of+Life.png
http://3.bp.blogspot.com/-9apXMUhTceI/VCGcxjnJxPI/AAAAAAAAOhw/hKEyi22fnos/s1600/Origin+of+Life.png
http://1.bp.blogspot.com/-Rs1Gc4iOIVI/VCGa4Ch-K1I/AAAAAAAAOhc/v2WQyGqIAS0/s1600/DNA.jpg
http://1.bp.blogspot.com/-Rs1Gc4iOIVI/VCGa4Ch-K1I/AAAAAAAAOhc/v2WQyGqIAS0/s1600/DNA.jpg







PERSEID METEORS
OVER METEORA

4. MAavnTko clOTHUA



http://apod.nasa.gov/apod/image/1308/tafreshiIMG_4098Trail-s.jpg
http://apod.nasa.gov/apod/image/1308/tafreshiIMG_4098Trail-s.jpg

LEONID
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GEMINIDS | ;

Dec 14, 2014 @ 00h00 Alhena

Expected hourly rate: 120
Active from 7 Dec ta 17 Dec

Pollux

Menkalinan

e
Moorrvise: 13-12-2014 @ 2 Sunset: 13-12-2014y@ [8h55
Moonset: 14-12-2014 ¢ Survise: 14-12-2014 @ 05109

Copwight (c) 201
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looking west before sunrise
Dec. 14, 2013

1J

Sirius

240° ' ;
270°
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http://www.spaceweather.com/images2013/13dec13/orbits2.gif?PHPSESSID=00o3jb89797l7hqajv08vd5ou5
http://www.spaceweather.com/images2013/13dec13/orbits2.gif?PHPSESSID=00o3jb89797l7hqajv08vd5ou5

Geminids

2012
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(3200 Fhaethon

® lupiter
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Teloc Evotntac



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
n EMNIXEIPHEIAKO MPOITPAMMA
K M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
: ** EnEVIVON GTNY UOVWYid TNE YVWEN LUV /
L i:ﬂ

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN QMAIKO KOINQNIKO TAMEIO

Evpwmnaikr ‘Evwon EIATIKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio . . TR
Me tn ouyxpnparoddétnon tng EAAadag kat tng Evpwmnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.

otnua 115



>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemnothuiov ABnvwy, MNavaylwta
Mpeka 2015. «Eloaywyn otnv Aotpoduaotkn. MAavntiko cuotnua». Ekdoon:
1.0. ABriva 2015. AwaBéotpo amod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/PHYS1/

¢ 4. MA\avnTiko cuoThUa
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http://opencourses.uoa.gr/courses/PHYS1/

>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

(@0

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotn adela va XpnoLUOTIOLEL TO £pyO YL
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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