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210 Qpiwva: P

O1 didupol TTIdOKES, O€ £va oUoTnua Tou ovopaleTal Herbig
Haro-34, ammo BuoowuaTwoEIS agpiougkal okovng. O1 duo
TTIOOKEG PAIVETAI OTI EKTIVAXONKaV Q"g HETA TOV AAAO
aTTo TNV ITEPIOXN YUPW OTTO TO AGEPO. :
ATIO TNV ATTOCTACN TWV KOPBWY auTWwV, Kal yvwpidoviag
TNV TAXUTATA TWV TTIOAKWY OTTO TTPONYOUUEVEC MEAETEC, Ol
QO TPOVOUOLMTIOPECAV VA TTPOCOIOPIoOUV OTI N EKTOGEUDN
OTO QOECIA TOU AOTEPIOU EKTOCEUTNKE 4,5 Xpovia apyoTepa
aT1To TOV aVvTIOETO TTIdAKA.

».

Image Credit: NASA / JPL-Caltech
http://www.nasa.gov/multimec‘lia/imagegalIery/ima@e_feature_2187.html
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Protoplanetary-disk, NASA
ttp://origins.jpl.nasa.gov/stars-planets/
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‘Eva TAavnTIKé ouoTnua oxnuaTi¢etal oto aoTpo B Pict, AiakpiveTal yia TTpwTn @opd £vag TTAaviTnG.

For the first time, astronomers have been able to directly follow the motion of an exoplanet as it moves to the other side of its
host star. The planet has the smallest orbit so far of all directly imaged exoplanets, lying as close to its host star as Saturn is
to the Sun.

The team of astronomers used the NAOS-CONICA instrument (or NACO), mounted on one of the 8.2-metre Unit Telescopes
of ESO's Very Large Telescope (VLT), to study the immediate surroundings of Beta Pictoris in 2003, 2008 and 2009. In 2003
a faint source inside the disc was seen, but it was not possible to exclude the remote possibility that it was a background
star. In new images taken in 2008 and spring 2009 the source had disappeared! The most recent observations, taken during
autumn 2009, revealed the object on the other side of the disc after having been hidden either behind or in front of the star.
This confirmed that the source indeed was an exoplanet and that it was orbiting its host star. It also provided insights into the




location of the star

4

08 2003 — L 2009

For the first tilﬁe, astlonomers have been able to directly follow ttp|mprqumgngotgnet as it moves to the other side of its host star. The planet has
the smallest artiitssorfér oftall directly imaged exoplanets, lying as close to its host star as Saturn is to the Sun.
The team ofrastiariom@rsiused the NAOS-CONICA instrument (or NACO), mounted on one of the 8.2-metre Unit Telescopes of ESO's Very Large

Telescope (VLT), to study the immediate surroundings of Beta Pictoris in 2003, 2008 and 2009. In 2003 a faint source inside the disc was seen, but it
i 008 and spring 2009 the source had

yas not possible to exclude the remote possibility tha yas a background star. In new images taken in




‘Eva TAavnTIKé cuoTnua oxnuarti¢etal oto doTpo B Pictoris

is composite image represents the close environment of Beta Pictoris as seen in near infrared light. This very faint e
d after a very careful subtraction of the much brighter stellar halo. The outer part of the image shows the refle
erved in 1996 with the ADONIS instrument on ESO's 3.6 m telescope; the inner part is the innermost p
ns with NACO on the Very Large Telescope. The newly detected source is more than 1000 time
the disc, at a projected distance of 8 times the Earth-Sun distance. This corresponds to 0.4
one Euro coin seen at a distance of about 10 kilometres. Because the planet is still
1200 degrees Celsius. Both parts of the image were obtained on ESO telesco



O mAaviTng Beta Pic b

The planet Beta Pic b imaged at a wavelength of 4.05 micrometres with the VLT’s NACO instrument using the Apodising
Phase Plate (APP) coronagraph on 3 April 2010. The “bad” (bright) side of the image is visible to the right while the central
bright regions of the central star (Beta Pictoris) have been masked out to enable the viewer to see clearly the planet to the
left of the star. At its current projected position the planet is roughly 6.5 AU away from its host star (1 AU being the distance
Earth—Sun). The planet’s mass is estimated to be roughly nine times that of Jupiter.

This view can be compared with the view with NACO without the APP coronagraph ( ).

Credit:ESO


http://www.eso.org/public/images/eso1024a/
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ALMA image

Location of Location of planet Carbon monoxide

of Beta P 'ctorls Beta Pictoris Beta Pictoris b concentration
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Schema huius pramiffz divifionis Sphararum.
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NIKOAAOZ KOINMEPNIKOX

NICOLAI

GORERNILCILLTO:

RINENSIS DEREVOLVTIONI.

bus orbium ceelefbium,
Libni v 1.

IN QVIBVS STELLARVM ET Els
XARVH ET SREATICARVM ROTVS, EX VETH
ribux atq recentibus obferuationibus, reftituic hic autor,
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Johannes Kepler (1571
1630)

ASTRONOMIA NOVA
AITIOAOIHTOX,

SEV
PHYSICA COELESTIS,
tradita commentanis

DE MQTIBVS STELLXE

L 0 N I )

Ex obfervatombus G. V.

TTCHONIS BRAHE:

Jalls & fumptibus

RVDOLPHI II

ROMANORYVM

IMPERATORIS &o

Plurium annorum Evcmnac: ftudio
1

claborara Pragz ,

ed 54, Ce, CHC* v aACadlematiov

JOANNE KEPLERO,

(oo wrdene €. 05 pricalegiv eciels

Axxo = Diceyfanx cls Inc ix.


http://en.wikipedia.org/wiki/Johannes_Kepler
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JUPITER SATURN URANUS NEPTUNE

B Molecular hydrogen B Hydrogen, helium, methane gas

. Metallic hydrogen P Mantle (water, ammonia, methane ices)

~ Core (rock, ice)



http://sse.jpl.nasa.gov/multimedia/display.cfm?IM_ID=166
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Credit: NASA/Johns Hopkins University Applied Phy5|cs

Laboratory/Carnegie Institution of Washington . .
November 17, 2012
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H Aekdavn Caloris pia a1rd TIG HEYAAUTEPEG AekAVEG AOYW oUYKpouong 0To NAIOKG cUoTna, avakaAUu@onke 1o 1974 atro TIG EIKOVEG
Mdapivep 10 kai 10 diaoTnuoTTAoio MESSENGER €AaBe eikdveg upnAng avadAuong atmd 10 SUTIKO PICO TNG AekAvng.

TO X€iAOG TNG dopng Caloris ekTipdral o€ mepitrou 1300 XAy o€ SIGUETPO, EPPAVICETAI WG PIA KITPIVN DIAKEKOUMEVN YPAUUA MIA
Aekavn NG CAvTag, OTTWG PAiVETAl O€ UTTAE DIOKEKOPMEVN YPAUMN OTNV €IKOVA, OTNV TTPAYUATIKOTNTA €ival TTIo Kovtd o1o 1550
XINOUETPA O€ DIAPETPO .

H katavénon Tou oXnNUaTiIopou auTAG TRG YIYAVTIOG AEKAVNG TTAPEXOUV TTANPOPOPIES YIA TNV TTPWIUN 10TOPIA TNG ONPAVTIKEG

Image Credit: NASA / MNavemmotAiuio Johns Hopkins EpyaoTripio E@appoouévng duoikrg / Carnegie Institution Tng Oudoiyktov /
MavemmoTtriuio Mtrpdouv
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Evepyd neaioteio otnv A@poditn, 8 AmrpiAn Tou 2010

AuTO 1O OoXNpa dcixvel TNV n@aioTelakr kopu®n ldunn Movg otnv Trepioxr) Imdr Regio 1ng Appoditng. ATré 1o Magellan 1ng
NASA, pe katakopu®n peyéBuvan Tou Uwoug 30 popécs. Aedopéva pavTtap (o€ kagE) atrd 1o Magellan TommoBeTnuéva TTavw
a1rd Ta TOTTOYPAPIKA dedouEVA. PWTEIVEG TTEPIOXEG Eival TPAXIES 1] BpiOKOVTal O€ ATTOTOUEG TTAQYIEG. ZKOTEIVEG TTEPIOKEG €ival
OMOAEG.

H xpwpatiopévn eTIKAAUWN BEiXVEl TO TTPOTUTTA BEPUATNTA TTOU TTPOEPXETAI ATTO OTOIXEIA QWTEIVOTNTAG ETTIPAVEIA TTOU
oUAAEyovTal aTTd TO OpaTd Kal TO UTTEPUBPO PaouatopeTpo Bepuikng ameikoviong (VIRTIS) oto katdoTpwua diaoTnuIKo
oka@og Venus Express Tng ESA.

H owrteivoTnTa onuaTtodoTei T ouvOeon Twv HETAAAWY TToU £XOuV aAAGEEl AOyw pong AdBag. KOkkIvo-TTopTOKaAI €ival n
BepuOTEPN TTEPIOXT KaI MO €ival TO TTIO WuxpPn.

H BeppoTEPN TTEPIOXT BPICKETAI OTNV KOPUQPI], TTOU BPICKETAI TTEPITIOU 2,5 XAU. TTAVW ATTO TIG TTEDIADEG KAl TIG PWTEIVEG POEG
TTOU TTpoEp)ovTal eKEi. ldunn Movg €xel dIdueTpo TrepiTTou 200 Y.

Ta dedopéva Tou ouAAéExBnkav VIRTIS atrd Tov Mdio Tou 2006 €wg 1o TEAOG Tou 2007 .

Credit: NASA/ JPL/ESA
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Venera 9 lander on October 22 1975
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Venera 10, on Oct 25 1975



March 1 1982 Venera 13
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Venera 14 landed on Venus on March 5 1982
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180° Venus Brightness Temperature
(Vertical Polarization)
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modelled data
based on Magellan (NASA)

VIRTIS temperature map
(ESA Venus Express)

Gunda Planitia < 7

Mielikki Mons

Themis Regio

© ESANIRTIS VenusX-Team




Venus Surface Gravity
from Magellan Mapping Cycles 4 & 5

Gravity
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i E S
“‘é,’#%} i

















































.y

Bt N
o





































Sapas Mons
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False Color Perspective
of Sif and Gula Mons
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Mars » Global Dust Storm

June 26, 2001 September 4, 2001
Hubble Space Telescope * WFPC2

NASA, J. Bell (Cornell), M. Wolff (SSI), and the Hubble Heritage Team (STScl/AURA)  STScl-PRC01-31




Mars Near Opposition
1095-2005

i | BlaRok;

NASA, ESA, and The Hubble Heritage Team (STSclI/AURA) * Hubble Space Telescope » STScl-PRC05-34c



June 26, 2001 September 4, 2001
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MARS. October - November 2005
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MARS. October - November 2005.
330° 360° 30°

frrme Gyn

330° 360° 30°

planetographic latitudes




MARS CRUSTAL MAGNETISM ABy MARS GLOBAL SURVEYOR MAG/ER
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NASA's rover Opportunity visits Victoria Crater, viewed from orbit by the High
Resolution Imaging Science Experiment on NASA's Mars Reconnaissance Orbiter
in october of 2006. Opportunity is a small dot on the crater's lip, at top right.
Opportunity first reached the crater's rim on September 27, 2006. (NASA/JPL-
Caltech/University of Arizona)
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An expanding dust cloud on Mars
images by D. C. Parker, Coral Gables, FL

south polar




D.C. Parker

Dia 249"

bl 3 Sept 2003 Ls=253.4 e 124
RGB Images See 57

Trans 04

0350 UT 0358 UY 0411 UT 0426 UT High winds

CM=332 CM=334

Red Light (RG610) 610-1100mn

GREEN 531nm BWHM=86nm

0358 UT

0420 UT 0328 UT 0353 uUT

BLUE 450nm BWHM=116nm

04T uUY

Novus Mons splitting to form the “Mountains of Mitchel * Violet clearing strong (3+) both visulally and on CCD
NP Hood weaker than on 30 August, but cloud band still coming off it toward Acidalium. PM limb arc, Localized AM limb clouds rotating with planet.












[Mayog atov Apn, Phoenix Lander finds ice on Mars





http://antwrp.gsfc.nasa.gov/apod/image/0607/marsglobe_viking_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0607/marsglobe_viking_big.jpg















http://antwrp.gsfc.nasa.gov/apod/image/0612/phobos_hiresme_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0612/phobos_hiresme_big.jpg
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http://antwrp.gsfc.nasa.gov/apod/image/0609/cydonia_marsexpress_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0609/cydonia_marsexpress_big.jpg

Map of Water Concentration
in the Upper Martian Surface

180° 1200 .60° o 60° 1200  180°

H,O (Wt%)
e —
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{(From Boynton, ef al., 2008, in The Martian Surface: Composition, Mineralogy, and Physical Properties,
(J. F. Bell, ed.), p. 105-124, Cambridge University Press.)
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Daytime Temperature

NASA's Mars Global Surveyor provided the first systematic study of Martian weather. For three Mars years, TES operated
much like a terrestrial weather satellite, making daily weather maps to track changes in atmospheric temperature, water-ice
clouds, water vapor, and dust. temperatures on Mars on Sept. 10, 2006. Image credit: NASA/JPL/ASU

SEP 10, 2006 Ls 104 p35219

20C




http://mars.jpl.nasa.gov/odyssey/
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towering dust devil, cipouvac pe didueTpo 30 puéTpa (HIRISE) NASA's Mars
Reconnaissance Orbiter. Image credit: NASA/JPL-Caltech/Univ. of Arizona
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towering dust devil, cipouvac pe didueTpo 30 puéTpa (HIRISE) NASA's Mars
Reconnaissance Orbiter. Image credit: NASA/JPL-Caltech/Univ. of Arizona




towering dust devil, aipouvag ue diapetpo 30 pétpa (HIRISE) NASA's Mars
Reconnaissance Orbiter. Image credit: NASA/JPL-Caltech/Univ. of Arizona
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Martian Dust Devil Trails
Credit: HIRISE, MRO, LPL (U. Arizona), NASA
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http://mpfwww.jpl.nasa.gov/mgs/
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http://antwrp.gsfc.nasa.gov/apod/image/0612/phobos_hiresme_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0612/phobos_hiresme_big.jpg
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http://antwrp.gsfc.nasa.gov/apod/image/0609/cydonia_marsexpress_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0609/cydonia_marsexpress_big.jpg



http://antwrp.gsfc.nasa.gov/apod/image/0607/marsglobe_viking_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0607/marsglobe_viking_big.jpg







ACTEPOEIOEIC, MIKPOI TTAAVNTEC

* OI aoTEPOEIDEIC Eival UIKPA
owuaTa,

* OUVNOWC aKAVOVIOTOU OXNUATOC
* JE OIAUETPO ATTO Alya ew¢ 1000 Km

* TTEPIPEPOVTAI YUPW ATTO TOV HAIO
0€ EAAEITTTIKEC TPOXIEC.



 Ta PeEYEDN TOUC KUuaivovTal ATTO MEPIKEC
OeKadeC UETPA ewc TTePITTOU 1000 Km.

* O1 3 yeYOAUTEPOI £XOUV KATA TTPOCEYYION
O@AIPIKO oXNua Kal Bewpeital TTwG €ival
TTPWTOTTAQVNATEC Ol OTTOIOI ETTIRBIWOAV.

* H peyaAn trAsiopn@ia £xel HIKPO pHEYEBOC
KOl OKAVOVIOTO OXNMA.

* Ta 4 pyeyaAutepol cwuata TnS dwvng
QOTEPOEIOWV Eival:

H Anuntpa, n NaAAag, n EoTia kai n
Yyeia.






http://nssdc.gsfc.nasa.gov/planetary/factsheet/asteroidfact.html
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"InnerSolarSystem-en" by Mdf at English Wikipedia - Transferred from en.wikipedia to Commons..
Licensed under Public Domain via Commons - https://commons.wikimedia.org/wiki/File:InnerSolarSystem-en.png#/media/File:InnerSolarSystem-en.png
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Ovopa

1 AQuUnTpa

(Ceres)
4 EoTia (Vesta)

2 MaAAdg

10 Yyigia
511 NTafivra

704 Ivrepauvia

52 Eupwtrn
624 ExTwp
3 Hpa (Juno)

87 ZuABia

31 Euppoouvn

15 Euvouia

16 Wuxn
65 KuBéAn

324 Baufépyn

24 O€uig

Aiduerpoc (km)

Méon atréoTaon

ammd ‘HAilo AU)

Huepopnvia
avakaAuywng

1 lavouapiou 1801

29 Mapriou 1807
28 Mapriou 1802
12 AtrpiAiou 1849
30 Maiou 1903

2 OkTwBpiou 1910

4 deBpouapiou 1858

10 deBpouapiou 1907

1 2emreuBpiou 1804

16 Mdiou 1866

1 >emrTepBpiou 1854

29 louAiou 1851

17 Mapriou 1851

8 Mapriou 1861

25 PeBpouapiou 1892

5 AtrpiAiou 1853

ATTO TOV

Piazzi, G.

Olbers, H. W.
Olbers, H. W.
de Gasparis, A.
Dugan, R. S.

Cerulli, V.

Goldschmidt, H.

Kopff, A.
Harding, K. L.

Norman Robert
Pogson

Ferguson, J.

de Gasparis, A.
de Gasparis, A.
Tempel, E. W.

Palisa, J.

de Gasparis, A.



http://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%AC%CE%BC%CE%B5%CF%84%CF%81%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%A7%CE%B9%CE%BB%CE%B9%CF%8C%CE%BC%CE%B5%CF%84%CF%81%CE%BF
http://el.wikipedia.org/wiki/%CE%91%CF%83%CF%84%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%BC%CE%BF%CE%BD%CE%AC%CE%B4%CE%B1
http://el.wikipedia.org/wiki/1_%CE%94%CE%AE%CE%BC%CE%B7%CF%84%CF%81%CE%B1_(Ceres)
http://el.wikipedia.org/wiki/1_%CE%99%CE%B1%CE%BD%CE%BF%CF%85%CE%B1%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1801
http://el.wikipedia.org/wiki/%CE%A4%CE%B6%CE%B9%CE%BF%CF%85%CE%B6%CE%AD%CF%80%CE%B5_%CE%A0%CE%B9%CE%AC%CF%84%CF%83%CE%B9
http://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1_(Vesta)
http://el.wikipedia.org/wiki/29_%CE%9C%CE%B1%CF%81%CF%84%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1807
http://el.wikipedia.org/wiki/%CE%A7%CE%AC%CE%B9%CE%BD%CF%81%CE%B9%CF%87_%CE%92%CE%AF%CE%BB%CF%87%CE%B5%CE%BB%CE%BC_%CE%8C%CE%BB%CE%BC%CF%80%CE%B5%CF%81%CF%82
http://el.wikipedia.org/wiki/2_%CE%A0%CE%B1%CE%BB%CE%BB%CE%AC%CF%82
http://el.wikipedia.org/wiki/28_%CE%9C%CE%B1%CF%81%CF%84%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1802
http://el.wikipedia.org/wiki/%CE%A7%CE%AC%CE%B9%CE%BD%CF%81%CE%B9%CF%87_%CE%92%CE%AF%CE%BB%CF%87%CE%B5%CE%BB%CE%BC_%CE%8C%CE%BB%CE%BC%CF%80%CE%B5%CF%81%CF%82
http://el.wikipedia.org/wiki/10_%CE%A5%CE%B3%CE%B9%CE%B5%CE%AF%CE%B1
http://el.wikipedia.org/wiki/12_%CE%91%CF%80%CF%81%CE%B9%CE%BB%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1849
http://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%B9%CE%BC%CF%80%CE%AC%CE%BB%CE%B5_%CE%BD%CF%84%CE%B5_%CE%93%CE%BA%CE%AC%CF%83%CF%80%CE%B1%CF%81%CE%B9%CF%82
http://el.wikipedia.org/wiki/511_%CE%9D%CF%84%CE%B1%CE%B2%CE%AF%CE%BD%CF%84%CE%B1
http://el.wikipedia.org/wiki/30_%CE%9C%CE%B1%CE%90%CE%BF%CF%85
http://el.wikipedia.org/wiki/1903
http://el.wikipedia.org/w/index.php?title=Raymond_Smith_Dugan&action=edit&redlink=1
http://el.wikipedia.org/wiki/704_%CE%99%CE%BD%CF%84%CE%B5%CF%81%CE%AC%CE%BC%CE%BD%CE%B9%CE%B1
http://el.wikipedia.org/wiki/2_%CE%9F%CE%BA%CF%84%CF%89%CE%B2%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1910
http://el.wikipedia.org/w/index.php?title=Vincenzo_Cerulli&action=edit&redlink=1
http://el.wikipedia.org/wiki/52_%CE%95%CF%85%CF%81%CF%8E%CF%80%CE%B7
http://el.wikipedia.org/wiki/4_%CE%A6%CE%B5%CE%B2%CF%81%CE%BF%CF%85%CE%B1%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1858
http://el.wikipedia.org/w/index.php?title=Hermann_Mayer_Salomon_Goldschmidt&action=edit&redlink=1
http://el.wikipedia.org/wiki/624_%CE%88%CE%BA%CF%84%CF%89%CF%81
http://el.wikipedia.org/wiki/10_%CE%A6%CE%B5%CE%B2%CF%81%CE%BF%CF%85%CE%B1%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1907
http://el.wikipedia.org/w/index.php?title=August_Kopff&action=edit&redlink=1
http://el.wikipedia.org/wiki/3_%CE%89%CF%81%CE%B1_(Juno)
http://el.wikipedia.org/wiki/1_%CE%A3%CE%B5%CF%80%CF%84%CE%B5%CE%BC%CE%B2%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1804
http://el.wikipedia.org/wiki/%CE%9A%CE%B1%CF%81%CE%BB_%CE%9B%CE%BF%CF%8D%CE%BD%CF%84%CE%B2%CE%B9%CF%87_%CE%A7%CE%AC%CF%81%CE%BD%CF%84%CE%B9%CE%BD%CE%B3%CE%BA
http://el.wikipedia.org/wiki/87_%CE%A3%CF%8D%CE%BB%CE%B2%CE%B9%CE%B1
http://el.wikipedia.org/wiki/16_%CE%9C%CE%B1%CE%90%CE%BF%CF%85
http://el.wikipedia.org/wiki/1866
http://el.wikipedia.org/w/index.php?title=Norman_Robert_Pogson&action=edit&redlink=1
http://el.wikipedia.org/wiki/31_%CE%95%CF%85%CF%86%CF%81%CE%BF%CF%83%CF%8D%CE%BD%CE%B7
http://el.wikipedia.org/wiki/1_%CE%A3%CE%B5%CF%80%CF%84%CE%B5%CE%BC%CE%B2%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1854
http://el.wikipedia.org/w/index.php?title=James_Ferguson_(astronomer)&action=edit&redlink=1
http://el.wikipedia.org/wiki/15_%CE%95%CF%85%CE%BD%CE%BF%CE%BC%CE%AF%CE%B1
http://el.wikipedia.org/wiki/29_%CE%99%CE%BF%CF%85%CE%BB%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1851
http://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%B9%CE%BC%CF%80%CE%AC%CE%BB%CE%B5_%CE%BD%CF%84%CE%B5_%CE%93%CE%BA%CE%AC%CF%83%CF%80%CE%B1%CF%81%CE%B9%CF%82
http://el.wikipedia.org/wiki/16_%CE%A8%CF%85%CF%87%CE%AE
http://el.wikipedia.org/wiki/17_%CE%9C%CE%B1%CF%81%CF%84%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1851
http://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%B9%CE%BC%CF%80%CE%AC%CE%BB%CE%B5_%CE%BD%CF%84%CE%B5_%CE%93%CE%BA%CE%AC%CF%83%CF%80%CE%B1%CF%81%CE%B9%CF%82
http://el.wikipedia.org/wiki/65_%CE%9A%CF%85%CE%B2%CE%AD%CE%BB%CE%B7
http://el.wikipedia.org/wiki/8_%CE%9C%CE%B1%CF%81%CF%84%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1861
http://el.wikipedia.org/wiki/%CE%92%CE%AF%CE%BB%CF%87%CE%B5%CE%BB%CE%BC_%CE%A4%CE%AD%CE%BC%CF%80%CE%B5%CE%BB
http://el.wikipedia.org/wiki/324_%CE%92%CE%B1%CE%BC%CE%B2%CE%AD%CF%81%CE%B3%CE%B7
http://el.wikipedia.org/wiki/25_%CE%A6%CE%B5%CE%B2%CF%81%CE%BF%CF%85%CE%B1%CF%81%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1892
http://el.wikipedia.org/wiki/%CE%93%CE%B9%CF%8C%CF%87%CE%B1%CE%BD_%CE%A0%CE%B1%CE%BB%CE%AF%CE%B6%CE%B1
http://el.wikipedia.org/wiki/24_%CE%98%CE%AD%CE%BC%CE%B9%CF%82
http://el.wikipedia.org/wiki/5_%CE%91%CF%80%CF%81%CE%B9%CE%BB%CE%AF%CE%BF%CF%85
http://el.wikipedia.org/wiki/1853
http://el.wikipedia.org/wiki/%CE%91%CE%BD%CE%B9%CE%BC%CF%80%CE%AC%CE%BB%CE%B5_%CE%BD%CF%84%CE%B5_%CE%93%CE%BA%CE%AC%CF%83%CF%80%CE%B1%CF%81%CE%B9%CF%82

ACTEPOEIDEIC UE OVOUATA TUYXPOVWV
EAANVWV (01 TTEPICTOTEPOI EXOUV OVOUATA
atro TNV EAANVIKN puBoAoyia kai laTopia)

(8323) Krimigis
(18101) Coustenis
(6354) Vangelis (lNatrabavaaiou)



Mepikoi pye eAANVIKA ovOuaTa:

e (12152) Aratus (16077) Arcadia (14622)
Archeptolemos (5873) Archilochos (3600)
Archimedes (11941) Archytas (6556)
Arctica (8769) Aretaon (197) Arete (95)
Arethusa (4759) Aretta (1551) (43)
Ariadne (1225) Ariane

*  BA.: http://www.minorplanetcenter.net/iau/lists/MPNames.html



AnunTpa

‘Exel 01aueTpo 975Km kai gival n poévn ue
OQAIPIKO OXNHUA Kal

atroteAei To 1/3 TNG GUVOAIKAC HAlac TNG
wvng.

‘Exel TagivounOei vavog TAavATng.

H em@aveia Tng atmoTeAEiTal ATTO MIa Wign
UOATIVOU TTAYOU KAl EVUOPWV HMETAAAWV.

AlaB<Tel TTUpvVa, pavoua kai gAoid. O
TTUPAVAG TNG €ival Bpaxwdng evw O
MavOUaC TTayWHEVOC.

Eival mi6avo kKaTw atré TNV £mMQAVEIA TNG
Va UTTAPXEI VEPO O€ UYypr HOP®Pr), EVW
UTTAPXOUV €VOEICEIC KAl yIa TNV UTTAPEN
atpoéo@aipag!

H TpoxI& TTou eKTEAEI TTEPVA avAPECa ATTO
Tov Apn kai To Aia kail €xel TTepiodo 4.6
Xpovia.

"PI1A19547-Ceres-DwarfPlanet-

Dawn-RC3-AnimationFrame25-
20150504" by NASA/JPL-
Caltech/UCLA/MPS/DLR/IDA -

http://photojournal.jpl.nasa.gov/archive/PIA19547 .gif.
Licensed under Public Domain via Commons -
https://commons.wikimedia.org/wiki/File:PIA19547-Ceres-
DwarfPlanet-Dawn-RC3-AnimationFrame25-
20150504.jpg#/media/File:PIA19547-Ceres-DwarfPlanet-
Dawn-RC3-AnimationFrame25-20150504.jpg



AnunTpa

«  'Exel diapeTpo 975Km Kkai gival o Jovog
VAVOG TTAQVATNG ME OPAIPIKO OXNHUO

* AmroteAei 10 1/3 TNG oUVOAIKAG nAlac TNG
wvng.

 Hem@dveia TG atmroteAcital atmd pia hign
UOATIVOU TTAYOU KOl EVUOPWY HMETAAAWV.

« AiabEtel TTupriva, pavoua kai gAoio. O
TTUPAVAG TNG €ival Bpaxwdng evw O
MavOUaC TTayWHEVOC.

« Eivai mBavo kartw atd tnv em@aveia NG
Va UTTAPXEI VEPO O€ UYyprH HOP®Pr), EVW
UTTAPXOUV €VOEICEIC KAl yIa TNV UTTAPEN
atpoéo@aipag!

* H tpoxid& TTou eKTEAEI TTEPVA avAPECO ATTO
Tov Apn Kail To Aia kail €xel TTepiodo 4.6
Xpovia.

NASA/

JPL-Caltech/lUCLA/MPS/DLR/IDA

http://photojournal.jpl.nasa.gov/jpeg/PIA19559.jpg

This image of Ceres is part of a sequence taken by NASA's Dawn
spacecraft on May 16, 2015, from a distance of 4,500 miles (7,200
kilometers).

Dawn's mission is managed by JPL for NASA's Science Mission
Directorate in Washington. Dawn is a project of the directorate's
Discovery Program, managed by NASA's Marshall Space Flight Center
in Huntsville, Alabama. UCLA is responsible for overall Dawn mission
science. Orbital ATK, Inc., in Dulles, Virginia, designed and built the
spacecraft. The German Aerospace Center, the Max Planck Institute
for Solar System Research, the Italian Space Agency and the Italian
National Astrophysical Institute are international partners on the
mission team. For a complete list of acknowledgements,
visithttp://dawn.jpl.nasa.gov/mission.



http://dawn.jpl.nasa.gov/mission

"Vesta from Dawn, July 18"
by NASA

Licensed under Public Domain via Commons -
https://commons.wikimedia.org/wiki/File:Vesta_from_Dawn,_July 18.jpg#/media/File:Vesta_from_Dawn,_July_18.jpg



"Vesta darkside" by NASA/JPL-Caltech/UCLA/MPS/DLR/IDA

Licensed under Public Domain via Commons -
https://commons.wikimedia.org/wiki/File:Vesta_darkside.jpg#/media/File:Vesta_darkside.jpg
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"PIA19064-Ceres-DwarfPlanet-Stilllmage-20150414"

by NASA/JPL-Caltech/UCLA/MPS/DLR/IDA - http://photojournal.jpl.nasa.gov/jpeg/P1A19064.jpg. Licensed under Public
Domain via Commons - https://commons.wikimedia.org/wiki/File:P1A19064-Ceres-DwarfPlanet-Stilllmage-
20150414.jpg#/media/File:PIA19064-Ceres-DwarfPlanet-Stilllmage-20150414.jpg
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Central Mound at
the South Pole on
the asteroid Vesta

image of NASA’s Dawn spacecraft
14f2 311811321 detail" by NASA/JPL-
Caltech/UCLA/MPS/DLR/IDA -
http://dawn.jpl.nasa.gov/multimedia/im
ageoftheday/image.asp?date=2011082
8. Licensed under Public Domain via
Commons -
https://commons.wikimedia.org/wiki/Fil
e:Central_Mound_at_the South_Pole
on_the_asteroid_Vesta image_of NA
SA%E2%80%99s_Dawn_spacecraft_1
4f2_311811321_detail.jpg#/media/File:
Central_Mound_at the _South _Pole o
n_the_ asteroid_Vesta_image_of NAS
A%E2%80%99s_Dawn_spacecraft_14
f2_311811321_detail.jpg




Anuntpa

"Vesta Snowman craters
close-up"

by NASA/JPL-
Caltech/UCLA/MPS/DLR/IDA

http://dawn.jpl.nasa.gov/multimedia/dawn_vesta_
image_3658894444.asp. Licensed under Public
Domain via Commons -
https://commons.wikimedia.org/wiki/File:Vesta_S
nowman_craters_close-
up.jpg#/media/File:Vesta_Snowman_craters_clo

se-up.jpg




Anuntpa

"Vesta Cratered terrain with
hills and ridges"

by NASA/JPL-
Caltech/UCLA/MPS/DLR/IDA

http://dawn.jpl.nasa.gov/multimedia/dawn_vesta_
image_365903669.asp. Licensed under Public
Domain via Commons -
https://commons.wikimedia.org/wiki/File:Vesta_C
ratered_terrain_with_hills_and_ridges.jpg#/media
[File:Vesta_Cratered_terrain_with_hills_and_ridg

es.jpg
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"PI1A19607-Ceres-Dawn-TopographicMaps-EastWestHemispheres-20150728" by
http://photojournal.jpl.nasa.gov/jpeg/P1A19607.jpg - NASA/JPL-Caltech/lUCLA/MPS/DLR/IDA. Licensed under Public
Domain via Commons - https://commons.wikimedia.org/wiki/File:PIA19607-Ceres-Dawn-TopographicMaps-

EastWestHemispheres-20150728.jpg#/media/File:PIA19607-Ceres-Dawn-TopographicMaps-EastWestHemispheres-
20150728.jpg
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"P1A19063-Ceres-DwarfPlanet-DawnMission-March2015"

by NASA/JPL-Caltech/UCLA/MPS/DLR/IDA —

http://photojournal.jpl.nasa.gov/jpeg/P1A19063.jpg.

Licensed under Public Domain via Commons - https://commons.wikimedia.org/wiki/File:PIA19063-Ceres-DwarfPlanet-
DawnMission-March2015.jpg#/media/File:PIA19063-Ceres-DwarfPlanet-DawnMission-March2015.jpg
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"Vesta from Dawn, July
17"

by NASA/JPL-
Caltech/UCLA/MPS/DL
R/IDA

Licensed under Public Domain via Commons -
https://commons.wikimedia.org/wiki/File:Vesta_from_Dawn,_July 17.jpg#/media/File:Vesta_from_Dawn,_July 17.jpg
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"PIA19559-Ceres-
DwarfPlanet-Dawn-
OpNav8-imagel-
20150516-crop" by
NASA/JPL-
Caltech/UCLA/MPS/DLR/
IDA -

http://photojournal.jpl.nasa.gov/jpeg/PIA
19559.jpg. Licensed under Public
Domain via Commons -
https://commons.wikimedia.org/wiki/File
:PIA19559-Ceres-DwarfPlanet-Dawn-
OpNav8-image1-20150516-
crop.jpg#/media/File:PIA19559-Ceres-
DwarfPlanet-Dawn-OpNav8-imagel-
20150516-crop.jpg




H AnunTpa,

]
Eros

"Eros, Vesta and Ceres size comparison" by NASA/JPLImage modified by '
Jcpag2012 - PIA18920-Ceres-DwarfPlanet-20150219.jpgWholeEros.jpgVesta Ceres
full mosaic.jpg. Licensed under Public Domain via Commons -
https://commons.wikimedia.org/wiki/File:Eros, Vesta _and_Ceres_size_compa

rison.jpg#/media/File:Eros, Vesta_and_Ceres_size_comparison.jpg
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253 Mathilde

\ 243 Ida
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s 433 Eros

~ 951 Gaspra

. 2867 Steins

4 Vesta @ 25143 Itokawa
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NG (VNS aoTsposléwv KAT £XEl OQOIPOEIOEGOXNUTL. W= WS
- Eival 0 TTo-pWTEIVOG 00TEPOEID G s* ' NN

o AlaOésel TTUPNVA, Padua Kol AOIO ke BEWPEITal OT €ival o
~ ~QTTOUEIVERI KATTOIOU TIPWTORAAVATH. - 4

« Exée1 xaoer 101% NS po@(g TAG ITRIV TTepiTIou 1 OIg xpovm( o€
Hia cuykpouon n oTroia 5np|oupync’rs EVal Tspacno KpaTrjpa
OTO VOTIO NUICPAiPIO TNG. -

* - H oUvBeon NG £mPAVEIOg QaivETAl Vva 6|0((psp£| o1 2
NUIo@aipIa:
* 270 OVOTOAIKO £XOUUE £D0(POG, HEHEYAAN )\aumvela Kal .

KPATIPEG,.TO OTTOI0 QPAIVETOI VO KAAUTITETAIL OTTO £va Hiyua
OKOVNG, XWHATOG KOl OTTACHEVOU: BPaxXOU.

pr 2. 70 OUTIKO €XOUUE OKOTEIVO aéa(pog TToU TMBavwg eivai
BaoAATNG. h .




EoTia

lonuepivy AKTiva 264,5 km 2
Mala (2,67 £ 0,02) x10%%kg!3]
Méon TTukvoTnTO 3,42 g/cm3El
Em@aveiak Baputnta aTtov lonuepivo 0,22 m/s?
Tayxutnta Ala@uync 0,35 km/s
AoTpovoulKA TTEPIOOOC TTEPICTPOPNC 0,2226 nuepeg

5,342 hitiAl

https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1


https://el.wikipedia.org/wiki/%CE%99%CF%83%CE%B7%CE%BC%CE%B5%CF%81%CE%B9%CE%BD%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%91%CE%BA%CF%84%CE%AF%CE%BD%CE%B1_(%CE%B3%CE%B5%CF%89%CE%BC%CE%B5%CF%84%CF%81%CE%AF%CE%B1)
https://el.wikipedia.org/wiki/%CE%A7%CE%B9%CE%BB%CE%B9%CF%8C%CE%BC%CE%B5%CF%84%CF%81%CE%BF
https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1#cite_note-Thomas1997-2
https://el.wikipedia.org/wiki/%CE%9C%CE%AC%CE%B6%CE%B1
https://el.wikipedia.org/wiki/%CE%A7%CE%B9%CE%BB%CE%B9%CF%8C%CE%B3%CF%81%CE%B1%CE%BC%CE%BC%CE%BF
https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1#cite_note-Baer2007-3
https://el.wikipedia.org/wiki/%CE%A0%CF%85%CE%BA%CE%BD%CF%8C%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CF%81%CE%B1%CE%BC%CE%BC%CE%AC%CF%81%CE%B9%CE%BF
https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1#cite_note-Baer2007-3
https://el.wikipedia.org/wiki/%CE%92%CE%B1%CF%81%CF%8D%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%95%CF%80%CE%B9%CF%84%CE%AC%CF%87%CF%85%CE%BD%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%A4%CE%B1%CF%87%CF%8D%CF%84%CE%B7%CF%84%CE%B1_%CE%94%CE%B9%CE%B1%CF%86%CF%85%CE%B3%CE%AE%CF%82
https://el.wikipedia.org/w/index.php?title=%CE%91%CF%83%CF%84%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%97%CE%BC%CE%AD%CF%81%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%97%CE%BC%CE%AD%CF%81%CE%B1
https://el.wikipedia.org/wiki/%CE%8F%CF%81%CE%B1
https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1#cite_note-jpldata-1
https://el.wikipedia.org/wiki/4_%CE%95%CF%83%CF%84%CE%AF%CE%B1#cite_note-lc-4

Rheasilvia Basin
500 km diameter

EoTia

Veneneia Basin
400 km diameter



g The dark side of 4 Vesta imaged by
G T 1 a" the Dawn spacecraft from a distance of about 5.200
| ' ,’._"km. NASA#TP\I'_';CaItech/UCL__A/MPS/DLR/IDA
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EoTia

"Vesta Full-Frame" atr
Tov NASA/JPL- '

R/IDA

Y10 Tnv adeia i
Koivé Ktiua uéow M\
Wikimedia CommonRs
https://commons.wikin
dia.org/wiki/File: Vest
Full-
Frame Jpg#/medla/Flle 3
Vesta_Full-Frame.jpg



"Vesta 20110731"

atré Tov NASA/JPL-
Caltech/UCLA/MPS/DLR/IDA —

http://dawn.jpl.nasa.gov/multim
edia/dawn_vesta_image 0731
11.asp.

Y16 tnv adeia Koivo Ktiua
pMéow Wikimedia Commons -
https://commons.wikimedia.org
Iwiki/File:Vesta_20110731.jpg#
/media/File:Vesta_20110731.jp
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EoTia

"Vesta Cratered
terrain with hills
and ridges" atro
Tov NASA/JPL-
Caltech/UCLA/MP
S/DLR/IDA -
http://dawn.jpl.nas
a.gov/multimedia/
dawn_vesta imag
e 365903669.asp.
Y16 TV adeia
Koivo KTiua yéow
Wikimedia
Commons -
https://commons.w
ikimedia.org/wiki/F
ile:Vesta_Cratered
_terrain_with_hills
_and_ridges.jpg#/
media/File:Vesta_
Cratered_terrain_
with_hills_and_rid
ges.jpg
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asteroid Lutetia, 4 =
about 75 miles oniifs
longest diameter >
(Rosetta Mission, ».
2010) .
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Asteroid 1998 KY26

30 meter

AtrooTaon duo TPOXIEG 2EARVNG



Gaspra Eros
(12 mi) (21 mi)

Image credits: Gaspra, Ida: Galileo (NASA/JPL); Eros: NEAR Shoemaker (JHU/APL):
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http://www.astronet.ru:8100/db/xware/msg/1166716/erosregolith_near.jpg.html
http://www.astronet.ru:8100/db/xware/msg/1166716/erosregolith_near.jpg.html
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Bolide Events 1994-2013

(Small Asteroids that Disintegrated in Earth’s Atmosphere)
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Katavour) aoTeposidwy KaTd pHEyebog
"Asteroids by size and number" Tou K. Marco Colombo —

1 CERES
Diameter greater
than 900 km

Diameter greater
than 500 km

Diameter greater
than 300 km

Diameter greater
than 200 km

Diameter greater
than 100 km

Diameter greater
than 50 km

Diameter greater
than 30 km

D= 10 km

D =5km

D=3 km

D=1km

D= 0.5 km
D= 0.3 km
D= 0.1km

This image has been created during "DensityDesign Integrated Course Final Synthesis Studio" at Polytechnic University of Milan, organized by
DensityDesign Research Lab. Image is released under CC-BY-SA licence. Attribution goes to "Marco Colombo, DensityDesign Research Lab"..

Licensed under CC BY-SA 4.0 via Commons -
https://commons.wikimedia.org/wiki/File:Asteroids by size _and number.svg#/media/File:Asteroids by size and number.svg

This image has been created during "DensityDesign Integrated Course Final Synthesis Studio" at Polytechnic University of Milan, organized
byDensityDesign Research Lab. Image is released under CC-BY-SA licence. Attribution goes to "Marco Colombo, DensityDesign Research Lab".



https://commons.wikimedia.org/wiki/File:Asteroids_by_size_and_number.svg#/media/File:Asteroids_by_size_and_number.svg
https://en.wikipedia.org/wiki/Polytechnic_University_of_Milan
http://www.densitydesign.org/
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Nominal geocentric Nominal geocentric Size (m) Date of

distance (AU) distance (km) (approximate) closest approach Object
0.000079 11,900 1 February 4, 2011 2011 CQ,d
0.000084 12,500 1 October 9, 2008 2008 Tsilﬂl
0.000086 12,900 6 March 31, 2004 2004 FU
0.000125 18,700 10 June 27, 2011 2011 MDeIe]
0.000137 20,400 7 November 6, 2009 2009 VA
0.000139 20,800 4-10 May 29, 2012 2012 KT,,
0.000228 34,100 40%20 February 15, 2013 2012 DA;EUEI
0.000260 38,900 3 November 17, 2010 2010 WAIL3]
0.000328 49,100 30 March 18, 2004 2004 FH
0.000346 51,800 5-10 October 12, 2010 2010 TDs,
0.000383 57,300 25 May 28, 2012 2012 KP, el
0.000437 65,400 8 January 27, 2012 2012 BX3,
0.000482 72,100 9 September 8, 2010 2010 RK,H4
0.000483 72,200 19 March 2, 2009 2009 DD s
0.000531 79,400 7 September 8, 2010 2010 RF,,H!
0.000564 84,300 5 September 27, 2003 2003 S &@1
0.000568 85,000 15 March 18, 2009 2009 FH!/]
0.000635 95,000 17 October 12, 2012 2012 TC, 18l
0.000704 105,400 10 December 9, 1994 1994 XM, [191120]
0.000862 129,000 15-30 January 13, 2010 2010 AL 5,
0.000998 149,200 7 May 20, 1993 1993 KA;fl—g’UA1
0.001124 168,200 6-10 January 18, 1991 1991 BA
0.001539 230,200 47 April 1, 2012 2012 EG,!22
0.001655 247,600 12 September 8, 2010 2010 RX;,23
0.00257 384,400 average distance to the Moon!!!

0.002899 433,600 22 April 9, 2010 2010 GA;


http://en.wikipedia.org/wiki/Astronomical_unit
http://en.wikipedia.org/wiki/2011_CQ1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=2008_TS26&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2004_FU162
http://en.wikipedia.org/wiki/2011_MD
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2009_VA
http://en.wikipedia.org/wiki/2012_KT42
http://en.wikipedia.org/wiki/2012_DA14
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=2010_WA&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2004_FH
http://en.wikipedia.org/wiki/2010_TD54
http://en.wikipedia.org/wiki/2012_KP24
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2012_BX34
http://en.wikipedia.org/w/index.php?title=2010_RK53&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2009_DD45
http://en.wikipedia.org/wiki/2010_RF12
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=2003_SQ222&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=2009_FH&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=2012_TC4&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/w/index.php?title=1994_XM1&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2010_AL30
http://en.wikipedia.org/w/index.php?title=1993_KA2&action=edit&redlink=1
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/1991_BA
http://en.wikipedia.org/wiki/2012_EG5
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2010_RX30
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/Lunar_distance_(astronomy)
http://en.wikipedia.org/wiki/List_of_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/2010_GA6

YTrapyouv 3 Bacikoi TUTTol TwV
QOTEPOEIOWV:

1. 75% cival C-TUTTOU - OKOTEIVOI, JE
EVWOEIC TTOU TTEPIEXOUV AvOpaKa

2. 15% c€ival S-TUTTOU - PWTEIVOI, TTOU
TTEPIEXOUV TTUPITIKA GAaTa (Bpaxouc)

3. 10% €ivalr M-TUTTOU - JETAAAOU, KUPIWG
o101 POV KAl VIKEAIOU.



UTTAPXOUV TTOAAEC DIQQPOPETIKEC
KOTNYOPIEC TWV AOTEPOEIOWV

Kupia (wvn 1,4 - 4 AE

AVTIKEIMEVO KOVTA OTN YN - Atens &
ATTOAAWVEC

Amors (dlacTtaupwaon ue Apng)
Tpweg - oto Aia L4 kai LS
Kévtaupol 5,2 cw¢ 25 AU
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Kountng Thatcher
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Kountnc Tou XAAAEU

Kountnc Pons-Winnecke

Kountnc Swift-Tuttle

Kountnc Giacobini-Zinner

Kountnc Tou XAAAEU

55P/TEutreA-TATA

AoTepoeldng 3200
Paébwv

Kountnc Tuttle



http://el.wikipedia.org/w/index.php?title=%CE%9B%CF%85%CF%81%CE%AF%CE%B4%CE%B5%CF%82&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%A0%CE%B9_%CE%A0%CF%81%CF%85%CE%BC%CE%BD%CE%AF%CE%B4%CE%B5%CF%82&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%89%CF%84%CE%B1_%CE%A5%CE%B4%CF%81%CE%BF%CF%87%CE%BF%CE%90%CE%B4%CE%B5%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_%CF%84%CE%BF%CF%85_%CE%A7%CE%AC%CE%BB%CE%BB%CE%B5%CF%8B
http://el.wikipedia.org/w/index.php?title=%CE%92%CE%BF%CF%89%CF%84%CE%AF%CE%B4%CE%B5%CF%82_%CE%99%CE%BF%CF%85%CE%BD%CE%AF%CE%BF%CF%85&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_Pons-Winnecke&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%81%CF%83%CE%B5%CE%AF%CE%B4%CE%B5%CF%82
http://el.wikipedia.org/w/index.php?title=%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_Swift-Tuttle&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%94%CF%81%CE%B1%CE%BA%CE%BF%CE%BD%CF%84%CE%AF%CE%B4%CE%B5%CF%82
http://el.wikipedia.org/w/index.php?title=%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_Giacobini-Zinner&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%A9%CF%81%CE%B9%CF%89%CE%BD%CE%AF%CE%B4%CE%B5%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_%CF%84%CE%BF%CF%85_%CE%A7%CE%AC%CE%BB%CE%BB%CE%B5%CF%8B
http://el.wikipedia.org/wiki/%CE%9B%CE%B5%CE%BF%CE%BD%CF%84%CE%AF%CE%B4%CE%B5%CF%82
http://el.wikipedia.org/wiki/55P/%CE%A4%CE%AD%CE%BC%CF%80%CE%B5%CE%BB-%CE%A4%CE%B1%CF%84%CE%BB
http://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%B4%CF%85%CE%BC%CE%AF%CE%B4%CE%B5%CF%82
http://el.wikipedia.org/wiki/3200_%CE%A6%CE%B1%CE%AD%CE%B8%CF%89%CE%BD
http://el.wikipedia.org/w/index.php?title=%CE%91%CF%81%CE%BA%CF%84%CE%AF%CE%B4%CE%B5%CF%82_(%CE%B2%CF%81%CE%BF%CF%87%CE%AE_%CE%BC%CE%B5%CF%84%CE%B5%CF%89%CF%81%CE%B9%CF%84%CF%8E%CE%BD)&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=%CE%9A%CE%BF%CE%BC%CE%AE%CF%84%CE%B7%CF%82_Tuttle&action=edit&redlink=1

asteroid proper orbital elements
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¢ 33% €wc 35% TWV aoTEPOEIdWY OTNV
KUpla Cwvn €ival JEAN KATTOIOG OIKOYEVEIQC
* Ol OIKOYEVEIEC TTIOTEUETAI OTI €ival

QTTOTEAEOUA TWV CUYKPOUCEWV METACU
QOTEPOEIOWV.



TPOXIAKA OTOIXEIa MéyeBog
mepiTTou. % Twv MéAN o€ Zappala  EvaAAakTIKEG ovopaTa

ovoua , o
éva(AU) £ o) AOTEPOEIBWIV HCM avdaAuon A
Or o emipaveic oikoyéveies aro Kupia {wvn givai or €ERAS:
Eos (Eoan) 221 Eos 2,99 - 3,03 0,01 éwg 0,13 8-12 480
Euvopia (n) 15 Euvopia 2,53-2,72 0,08 éwg 0,22 11,1-15,8 5% 370
XAwpida (Florian) 8 Flora 2,15-2,35 0,03 ¢wg 0,23 1,5 éwg 8,0 4-5% 590 Apiadvn () oovtveid perd amo
Yyigia (n) 10 Yyicia 3,06 - 3,24 0,09-0,19 35-6.8 1% 105
Kopwvng (KopwveEikn) 158 Kopwvng 2,83 éwg 2,91 Mndév ¢wg 0,11 Mndév £wg 3,5 310
Maria (n) 170 Mapia 2,5-2,706 12-17 80
Nysa (Nysian) 44 Nysa 2,41-25 0,12 ¢wg 0,21 1.5-4.3 380 Xepra (Hentian) opovéveia perd
©¢unc (Themistian) 24 ©éung 3,08-3,24 0,09 -0,22 0-3 530
Vesta (Vestian) 4 Vesta 2,26 - 2,48 0,03 ¢wg 0,16 5,0 éwg 8,3 6% 240
AMeg adloonpeiwTes KUpIeS oiKoyéveles {uvn: ©]
Adeona (Adeonian) 145 Adeona 65
Astrid (lan) 1128 Astrid 11
” ” Evﬁuu’iwv (Endymiqnian)
Bover (ian) 1639 Bower KaTtaAoyog Twv olKoyevEIiwv 13 o
MrrpadiAia (15) 293 Mmrpadihia 14
Ceres (Cererian) olKoyéveia eTé aTmé 1
Gefion (lan) 1272 Gefion 2,74 ¢wg 2,82 0,08 ¢wg 0,18 07.04-10.05 0,8% 89 Mmm(Mm;izzﬁfg;wmm
amd 93 Minerva
XAwpida (Chloridian) 410 XAwpida 24
Nt16pa (Dorian) 668 N16pa 78
Hpiyévnc (Erigonian) 163 Hpiyoévng 47
Hansa (Hansian) B! 480 Hansa ~ 2,66 ~ 0,06 ~220°
Hilda (Hildian) 153 Hilda 3.7 éwg 4.2 > 0,07 <20° -
Karin 832 Karin 39 Bl
Audia (n) 110 Audia 38
Massalia (n) 20 MaooaAia 2,37-2,45 0,12 éwg 0,21 0,4 £éwg 2,4 0,8% 47
Meliboea (n) 137 Meliboea 15
Merxia (n) 808 Merxia 28
Misa (Misian) 569 Misa 26
Naéma (Naémian) 845 Naéma 7
Népeoig (Nemesian) 128 Nemesis 29 Coneorda (n) owoyévei perd
Rafita (Rafitian) 1644 Rafita 22
Veritas (Veritasian) 490 Veritas 29 e e 5 ey ovevete
WLW 778 Theobalda 3.16-3.19 0,24 ¢wg 0,27 14 - 15
(Theobaldian) E—
TNO oikoyéveieg: [P
Xaoupéia (n) 136108 Xaouyéia ~43 ~0,19 ~ 28


http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Orbital_elements&usg=ALkJrhg0AwOni_mIdXMxzz-puKzDYB76Mg
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Semi-major_axis&usg=ALkJrhhImJ4Ms9L9aPs6iIbzACA2v0VXtA
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Astronomical_unit&usg=ALkJrhgFOp1MEey7ifm76sDjYRySHjSq0Q
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Eccentricity_(orbit)&usg=ALkJrhgbalZZ8tETV_RBv2vriJusdxXJcA
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Inclination&usg=ALkJrhiH_tuSkDRqLlDbu1HphJutt3ckaw
http://translate.googleusercontent.com/translate_c?depth=1&hl=el&ie=UTF8&prev=_t&rurl=translate.google.com&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Main_belt&usg=ALkJrhi3J0_d2zKOiw69UT64aOQJcgCc7g
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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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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.

otnua 445



>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavenotipuwov ABnvwy, =evodwv A.
Mouaoag 2015. «Elcaywyn otnv Actpoduoikr). MAavntikd cvotnua». Ekdoon
:1.0. ABriva 2015. AtaBgoipo amod tn diktuakn dtevBuvon :
http://opencourses.uoa.gr/courses/PHYS1/
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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».

©OE0)

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

Alatnpnon ZNUELWHATWY

Onoladnmote avanopaywyn n dltaokeun Tou VALKOU Ba TipEMEL va
oupnepAapBavet:

" 10 Znueiwpa Avadopdc

" 10 2Znueiwpa Adslodotnong

" 1N 6nAwon Alatipnong ZNUELWUATWV

" 10 Znueiwpa Xpnong Epywv Tpitwv (edpocov umapxetl)

noll e toug cuvodEVOUEVOUC UTIEPCUVOECOUC.
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