Gunes Sisteminde

Yeni Buluslar, Yeni Dunyalar
EVREN

Sizi Bekliyor

et

Year of the Solar System: Serdar Evren

A'A |

DUNYA
ASTB_ONOMI YILINDAN

OTEYE

Ege Universitesi

Astronomi ve Uzay
4 N Wo'rfds Bilimleri Bolumu
- New Discoveries

serdar.evren@ege.edu.tr

VZAY

04 Mayis 2011 3 3

Vv, x

EGESEM - Atatiirk Kiiltir Merkezi st



GUNES

http://stereo.gsfc.nasa.gov/gallery/stereoimages_active.shtml

Ahead Behind

22:56



STEREO - 24 Nisan 2011

STEREQ Behind EUYI 145 STEREC Aheand EUYI 195

2011-04-24 17:15:51 2011-04-24 17:15:30




Twisting_prom_zm.mpg 304erupt2010_best.mpg

Filament_both_640.mpg

Prom_loop_best.mpg



4 Mayis 2011 icin STEREO A ve B'nin konumu
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http://stereo-ssc.nascom.nasa.gov/where.shtml



MERKUR

Messenger
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http://upload.wikimedia.org/wikipedia/commons/3/30/Mercury_in_color_-_Prockter07_centered.jpg
http://upload.wikimedia.org/wikipedia/commons/b/b6/MESSENGER_Assembly.jpg

Merkur

31 Mart 2011
Messenger

http://messenge‘ri.j_/huapl .edu/gallery/sciencePhotos/pics/first_color.coreg.rgb.png
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VENUS

16 Eyliil 2006


http://upload.wikimedia.org/wikipedia/commons/5/51/Venus-real.jpg

Venus'uny
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http://antwrp.gsfc.nasa.gov/apod/image/0001/fm1222_gendler_big.jpg

Ay uzerinde su ve hidroksil minarelleri bulundu, 24 Eylul 2009

NASA'nin M3 ("M-kup") araci
Indian Space Research Organization's Chandrayaan-1 uzay araci uzerindeki Moon Mineralogy Mapper aleti

»r

Infrared Reflectance Blue = water absorption strength
on Infrared Reflectance

Chandrayaan-1 Moon Mineralogy Mapper
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NASA’nin AY iize A& St i

LCROSS araci, 9 Ekim 200



http://spaceweather.com/submissions/large_image_popup.php?image_name=ed-lomeli-moon100909video1160a_1255103975.jpg

17 Ekim 2009, LCROSS, olasi su buhari
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http://spaceweather.com/swpod2009/17oct09/394553main_Visible-Camera-impact-plume.jpg?PHPSESSID=u1domghd7kta1vlt7dh0pmeid3

er Benzeri Gezegenlerin Boyutlari




Uzunluk: 3000 km
Genislik: 600 km
inlik: 8 km

Valles Marineris: Buyuk nyon



http://antwrp.gsfc.nasa.gov/apod/image/0208/marsglobe_viking_big.jpg
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Mars Uzerinde komgu yanardaglar — 1 Nisan 2011, Mars Express

http://download.esa.int/images/marsexpress/502-20110322-1096-1107-3144-6-co-01-Uranius-CerauniusTholi_H1.jpg




Spirit’den Mars yiizeyi
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http://antwrp.gsfc.nasa.gov/apod/image/0401/mars_spiritcolor_PIA05015_c1.jpg

SPIRGColtmbIatEPESINGE


http://antwrp.gsfc.nasa.gov/apod/image/0406/hills_spirit_big.jpg

ESA, Mars Express, 10 Agustos 2009,
Metan ve yuzeyalti volkanik aktivite iliskisi




ESA, Mars Express
24 Kasim 2004

copyright: ESATTDLRTY Do {G. Newku} .

Mars’1n gliney yarikiiresinde
Hale Krateri

http://www.esa.int/SPECIALS/Mars_Express/SEM8AVWJID1E_0.htm


http://www.esa.int/SPECIALS/Mars_Express/SEM8AVWJD1E_1.html
http://www.esa.int/SPECIALS/Mars_Express/SEM8AVWJD1E_1.html#subhead3

Mars uzerinde ilging bir krater yapi!!
27 Agustos 2010

380 km x 140 km, yuzeyden 500
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http://www.esa.int/esaSC/SEMDV9BO3DG_index_0.html

Mars uzerinde su olabilir mi?
25 Haziran 2010

ESA - Space Science - Wet era on early Mars was global. wmv

http://www.esa.int/esaSC/SEMU70MZLAG_index_0.html



PHOBQS

Yaklasik 100 mi
Mars’a ¢arpag

Farkli evrelerden
alinan gortintiiler

: : ESA-Mars Express
11 Kasim 2004

200 km uzaktan ¢ekilmis bir goriintii

http://www.esa.int/SPECIALS/Mars_Express/SEM21TVJID1E 0.html


http://www.esa.int/SPECIALS/Mars_Express/SEM21TVJD1E_1.html
http://www.esa.int/SPECIALS/Mars_Express/SEM21TVJD1E_1.html#subhead1

Mars’in uydusu

DEIMOS

Cap: 12 km

1 Subat 2009

http://photojournal.jpl.nasa.gov/catalog/PIA11826


http://antwrp.gsfc.nasa.gov/apod/image/0903/deimos_hirise_big.jpg
http://upload.wikimedia.org/wikipedia/commons/b/bd/Mars_Reconnaissance_Orbiter.jpg



http://antwrp.gsfc.nasa.gov/apod/image/9907/jupiter_vg1_big.jpg

Jupiter Uzerinde Atmosferik Hareketler
NASA, Cassini Uzay Araci, 31 Ekim — 9 Kasim 2000

Gorlinen en kiicuk 6zelligin boyutu: 600 km.

http://photojournal.jpl.nasa.gov/catalog/PIA02863


http://photojournal.jpl.nasa.gov/animation/PIA02863

Jupiter'e bir kuyrukluyildiz veya

asteroid carpmasi
Hubble Uzay Teleskobu, 24 Temmuz 2009

Jupiter + Fireball

Anthony Wesley, Broken Hill Australia
3 Jun 2010 20:31.6 2 CMI 299 CMII 33 CMIII 20

http://science.nasa.gov/science-news/science-at-nasa/2010/09sep_jovianfireballs/



Callisto



[o lizerinde . _~Tvashtar

yeni bir volkan


http://antwrp.gsfc.nasa.gov/apod/image/0110/IoNewVolcano_galileo.jpg

Io’nun golgesi Ganymede tuizerinde, 16 Agustos 2009

16:38UT



Jupiter: Mini Gunes Sistemi

http://www.ifa.hawaii.edu/~sheppard/satellites/
i i Toplam uydu sayisi: 63
23 uydu 2003’°de bulundu.

2x10

Giines sisteminde

biitiin gezegenlerin
bilinen toplam
uydu sayisi: 140




31 Aralik 2003

S at u r n Yer’e en yakin konumda iken

Halkalarin
Efendisi



http://photojournal.jpl.nasa.gov/catalog/PIA05385
http://antwrp.gsfc.nasa.gov/apod/image/0401/lordofrings_hst_big.jpg

Saturn uzerinde
buyuk firtina

24 Aralik 2010
Cassini

http://www.skyandtelescope.com/observing/home/112507364.html



http://www.skyandtelescope.com/community/skyblog/newsblog/111821119.html



Satiirn Tutulmasi
18 Eylul 1997
1.2 m aynal1 teleskop



http://antwrp.gsfc.nasa.gov/apod/image/0109/ocsat_anim.gif

2 Mart 2007, Halkalarin Tutulmasi

Pete Lawrence, Ingiltere
90 saniye araliklarla poz alinmis
http://antwrp.gsfc.nasa.gov/apod/ap070316.html



http://antwrp.gsfc.nasa.gov/apod/image/0703/saturnOccultation_Lawrence.jpg

~ Satiirn’iin giiney yar1
kuresinde firtina

Cassini, 2 Kasim 2004


http://antwrp.gsfc.nasa.gov/apod/image/0411/saturnstorms_cassini_big.jpg

Satirn’in uydusu HYPERION



http://antwrp.gsfc.nasa.gov/apod/image/0510/hyperion2_cassini_big.jpg

Satiirn’un uydusu Rhea’nin halkalar: bulundu
/7 Mart 2008 — Cassini uzay araci




alin ve sisli bir atmosfer
Itinda kalan, ilging
eri

Titan

26 Ekim 2004
Cassini

Xanadu,

Kita biiyiikliiglinde,
Parlak topografik boliinme

Kokeni: Volkan, krater veya erozyon

Parlak metan
bulutlari

Kirmizi ve yesil: metan (CH,) g
Mavi: genislemis iist atmosfer ve sis k



http://antwrp.gsfc.nasa.gov/apod/image/0410/titan_cassini_PIA06139.jpg

Titan yuzeyinin ilk goruntusu

Radar goriintiisti, 1200 km yukaridan,
Cassini, 29 Ekim 2004

Buz madde ve hidrokarbondan olusmus,
karmasik bir jeolojik yap1
http://www.esa.int/SPECIALS/Cassini-Huygens/SEMMLQOA90E_0.html


http://www.esa.int/SPECIALS/Cassini-Huygens/SEMMLQ0A90E_1.html




Satiirn’ii gevreleyen biiyiik halka, 7 Ekim 2009

NASA'nin Spitzer Uzay Telekobu





http://antwrp.gsfc.nasa.gov/apod/image/0108/uranus_vg2_big.jpg

Kizilote 1s1kda Belinda +
URANUS Rosalind Epsilon Ring\ ® Puck

| \ Portia

J Bianca

En yiiksek atmosfer
katmanindaki bulutlar
Mavi-yesil: En derin atmosfer
katmanindaki bulutlar

Pole Equator

Desdemona

Bulut, halka ve uydular S

Cressida

® Juliet



Oberon Titania

Umbriel

Uraniis’lin 5 biiyiik ve Uranis

21 kiic¢lik uydusu var

‘. Puck

Urants ve Yer’den
goriilebilen uydular

http://www.nasm.si.edu/research/ceps/etp/uranus/uran_moons.htmi



Mavi

Dev

Gezegen




Neptun’un
Bulutlari

Giines sistemi i¢indeki
en hizli giden bulutlar:
2000 km/sa

\Voyager 2, 1989



Merkur ile
Mars arasi

http://cfa-www,
harvard.edu/iau/
lists/InnerPlot2.html



http://cfa-www.harvard.edu/
http://cfa-www.harvard.edu/
http://cfa-www.harvard.edu/
http://cfa-www.harvard.edu/
http://cfa-www.harvard.edu/
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Jupiter ile Neptun arasi

Dis
Gunes
Sistemi

Neptun ile Pluto arasi

Plat prepared by the Minar Planet Center (2004 Mov 7).

Kuiper
Kusagi



Gunes Sisteminin Yeni Uyeleri

Cuce Gezegenler

Uluslararasi Astronomi Birligi'nin karari — 2006

* Gunes etrafinda dolanacak

« kendi gcekiminden dolayi yaklasik kuresel yapida olacak
 Dbelli bir kltleye sahip olacak,

« yakin bolgesini yeterince temizleyememis olacak,

* herhangi bir cismin uydusu olmayacak

CERES, PLUTO, HAUMEA, MAKEMAKE, ERIS



CERES: Ilk Bulunan ve en buyuk
asteroid idi, simdi bir cuce gezegen

"'fuia.

Capt: 1020 km

Ceres | bulan,

Giuseppe Piazzi 1J

BU|UHU§U 1 Ocak 18
Cuce gezegen kab#tlu
13 Eylul 2006

Hubble Uzay
Teleskobu, 2001




Pluto

Bulunusu: 18 Subat 1930
Ciice gezegen kabulii: 24 Agustos 2006

Uydusu,
Charon



http://antwrp.gsfc.nasa.gov/apod/image/9902/plutocharon_hst_big.jpg
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ERIS -

.Yeni elice.gezegen, Yaklasik 97.AB. -
uzaklikta, Pluto’dan daha buyuk,

Bulunusu: 5 Ocak 2005 e g |
L. .w§ ] ‘ .
Cuce gezeg%n kabulli: 13 Exdiil 2006 °
ot W > .
o | - -5
Pt
Ik kayt tarihi: »- .
Samuel Oschin Teleskobu, 31 Ekim 2003, Palomar Gi'zlemevi, ABD
. 4 5 . ’ ‘
: . http://www.jpl.nasa.govinews/news.cfm?release=2005-126

-
¥ e =T


http://antwrp.gsfc.nasa.gov/apod/image/0507/2003ub313_palomar.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0508/2003ub313drawing_palomar_big.jpg

ERIS: Bilinen En Buyuk Cuce Gezegen
ve uydusu Dysnomia

10-metre capli lle ¢cekilmistir.

http://antwrp.gsfc.nasa.gov/apod/ap060918.html


http://antwrp.gsfc.nasa.gov/apod/image/0609/eris_keck_big.jpg
http://antwrp.gsfc.nasa.gov/apod/ap971227.html

MAKEMAKE
Bulunusu: 31 Mart 2005

Cuce gezegen kabulu: 11 Temmuz 2008


http://upload.wikimedia.org/wikipedia/commons/1/12/Makemake_hubble.png

HAUMEA
.

Bulunusu: 28 Aralik 2004
Cuce gezegen kabulu: 17 Eylul 2008



http://upload.wikimedia.org/wikipedia/en/2/2e/2003_EL61.jpg

SEDNA: Giines etrafinda dolandigi
~ bilinen en uzak ve en soguk cisim

Uzaklik: 90 AB
Cap: 1800 km

Yériinge Dénemi: 10 500 yil
. Oort Bulutu’nun ic kenarinda
2003 VB12 olarak bilinen cisim -

2004’de Sedna olarak adlandirildi . '
. ; ' http://www.nineplanets.org/sedna.html|


http://www.gps.caltech.edu/~mbrown/sedna/

Pluto otesinde yeni bir cift-kuguk gezegen:
2001 Q6298 Kuiper Kusagi'nda bulunan uglncu

cift-kiguk gezegen.

23 Kasim 2004 Bunlardan biri, ana-asteroid
kusaginda 216 Kleopatra ve digeri bir
Gozlem: 10-metre Keck | teleskobu Truva asteroidi 624 Hektor.
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© 2004 Sky & Telescope
DG of 10
Ratatienol phose

http://skyandtelescope.com/printable/news/article_1397.asp Ortalama cap: 180 km



Near Earth Asteroid Rendezvous
(NEAR Shoemaker)

Bir asteroid etrafinda
yorungeye oturtulan
Ilk uzay araci

F|rIatma 17 Subat 1996
Eros’un yuzeyine inis: 12 Subat 2001
Son sinyal: 28 Subat 2001



Asteroid 433 ERQOS

MEAR — 433 Erce

NEAR, Subat 2000

Feb 4 ZOCO CE:48:05%

http://near.jhuapl.edu/NEAR/media/EoM.html


http://near.jhuapl.edu/iod/20000208/index.html
http://antwrp.gsfc.nasa.gov/apod/image/0106/erosreconstruct_near_big.jpg

EROS’un donusu



http://www.solstation.com/stars/eros-rot.gif

Yer iin potansiyel tehlike! *
~ Asteroid TOUTATIS




Cift Asteroid: Antiope

26 Ekim 2000


http://antwrp.gsfc.nasa.gov/apod/image/0011/antiope_merline.gif

Asteroid VESTA

Hubble Uzay Teleskobu



Halley Kuyrukluyildizi

Edmund Halley
1705

1531, 1607, ve 1682 gelen
kuyrukluyildizlarin ayni yorungeye
sahip olduklarini buldu ve 1758’de
yeniden gozlenecegini soyledi. Ancak,
gozleyemeden 1742’de Oldl. En son
1986°da gorundu. Bir daha 2061'de
gorunecek.




~.

Halley. O Arahk 1985
Hey HC T

" @ Anglo-Australian Observatory



Bu yuzyil icinde gorunen

H al e' BO p p en parlak kuyrukluyildiz .

B Mare 1087 - . Mo o 0E L aiie
.'_ : : . . S ..; o : A',"‘. S : .iyOn kl-Jy_ruk .. i



http://antwrp.gsfc.nasa.gov/apod/image/9703/halebopp4_aac_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/9704/halebopp8_aac_big.jpg
http://antwrp.gsfc.nasa.gov/apod/image/0012/halebopp_gleason_big.jpg

Pojmanski Kuyrukluy|Id|Z|
6 I\/Iart 2006 ' '



http://antwrp.gsfc.nasa.gov/apod/image/0603/pojmanski_schur_big.jpg

-SWAN'KuyrukIuylldlzl,' S

Haziran 2006’da bulundu S
Ekim 2006’da GUnes’e en yakindan gecti

& .

R hftp:/}antwrngsfc.nasa.gov/apod/ap061004.hfmI.

2


http://antwrp.gsfc.nasa.gov/apod/image/0610/swan_rheman_big.jpg

17P/ HOLMES, Ekim 2007°de 42 saat icinde
17 mag’ dan 2.8 mag’a (yaklasik 450 000 kat) parladi

Koma31y1a blrhkte 9 Kastm 2007’de i e ':. & | b
gunes sistemi 191ndek1 en. buyuk gok(:lsml oldu N



750 km yukarlda “UZAYDA (;ARPI$MA”

' COSMOS 2251

Tlme (UTCG) 10 Feb 2009 1655 38':.;:5-_' i

14 subat 2009

;ln-Track (km) 193 932 e

» et e

o Cosmos_2251 :

Iridium_33
Trajectory

. Space objects

' | Predicted debris trajectories - .

Statistical model (Gaussian distribution) ‘

Pre-existing

1 ks delta-V

Az -90 deg, El +/- 38 deg
JGM2 (12x12) gravity field

Aagi

Debris not to scale




