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GUNES

‘“Bize en yakin yildiz”

Cap1: 1.5 Milyon km
Uzakl1g1: 150 Milyon km
Yiizey Sicakligi: 5000 °C
Merkez Sicakligi: 15 Milyon °C
Kiitlesi: 10°° kg
Omrii: 10 Milyar yil
Yas1: 4.5 Milyar yil




SDO/AIA 304






Uzay Havasl

Kontrol Panel ownCloud ORION

Solar wind
speed: 353.7 km/sec

density: 0.5 ;:»rotcrnsa’cm3
explanation | more data
Updated: Today at 1831 UT

X-ray Solar Flares

6-hr max: C9 1202 UT Jan28

24-hr: C9 1202 UT Jan28
explanation | more data
Updated: Today at: 1800 UT

Daily Sun: 28 Jan 16

Sunspot AR2488 is crackling with C-
class solar flares. Credit: SDO/HMI
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Sunspot number: 75
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Marianne's Heaven On Earth Aurora Chaser Tours
Chasethelighttours.co.uk invites you to join them in their quest
to find and photograph the Aurcra Borealis. Experience the
winter wonderland in the Tromse Area.
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TROMSO, NORWAY

CME TO MISS EARTH: On Jan. 26th a magnetic filament in the sun's southern
hemisphere erupted: movie. The CME it hurled into space will almost certainly

miss Earth. The storm cloud is traveling southwest of the sun-Earth line and, at
most, only a glancing blow is possible on Jan. 29th. Aurora alerts: text or voice

INTENSIFYING COSMIC RAYS: For the past year, neutron monitors around the
Arctic Circle have sensed an increasing intensity of cosmic rays. Polar latitudes
are a good place to make such measurements, because Earth's magnetic field
funnels and concentrates cosmic radiation there. Turns out, Earth's poles aren't
the only place cosmic rays are intensifying. Spaceweather.com and the students
of Earth to Sky Calculus have been launching helium balloons to the stratosphere
to measure radiation, and they find the same trend over California:

Cosmic Rays are Intensifying (Mar. 2015 - Jan. 2018)
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Gezegenlerin Ozellikleri

Adi Uzakhk | Donem Cap Kutle Yog.

(AU) (y1l) (Yer=1) | (Yer=1) | gr/cm’
Merkuar 0.39 88 gun 0.38 0.055 5.4
Venus 0.72| 224 gun 0.95 0.82 5.3
Yer 1.0 1.0 1.0 1.0 5.5
\WETES 1.52 1.88 0.53 0.11 3.9
Jupiter 5.20 11.86 11.2 317.8 1.3
Saturn 9.54 29.46 9.4 94.3 0.7
Uranus 19.18 84.07 4.0 14.6 1.2
Neptun 30.06 164.8 3.88 17.2 1.6
Pluto 39.44 248.6 0.17 0.0025 2.1




Gezegenler — Donme Eksenleri

Gezegenlerin donme eksenlerinin, ekliptik diizlemine dik
dogrultu ile yaptig1 acilar birbirinden farklidar.
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MERKUR VENUS YER MARS

0.1° 177° 23.5° 25°
‘ '/'
(Ciice gezegen)
JUPITER SATURN URANUS NEPTUN PLUTO

3° 27° 98° 30° 120°




YER BENZERI GEZEGENLER

Yogun, Kayasal,
Demir cekirdekli
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Merkur

Bulunusu: Bilinmiyor

Gunes’ten ortalama uzaklik: 5.79x107 km (0.387 AB)
Cap: 4878 km = 0.38 D,

Kutle: 3.3 x 10 kg =0.055 M,

Yogunluk: 5.43 gr/cm?3
Eslekteki ylzey cekimi: 3.7 m/s?
Kacma Hizi: 4.25 km/s

Donme doénemi: 58.646 gln
Dolanma dénemi: 87.97 gun
Yorunge basikligi: 0.20563069

Yorungenin tutuluma egikligi: 7°

Minimum/Maximum Yuzey Sicakligi: -173/427 °C
(100/700 K)



Merkur

Image by LPI:

Yogun... 5.43 g/cc

75% Demir ve Nikel ay
boyutlarinda ¢ekirdek

~3.7 Milyar yil dnce jeolojik
olarak aktivite son bulmus


http://solarsystem.nasa.gov/multimedia/display.cfm?IM_ID=168

Merkur

Gunes goren yuzeyde sicaklik 700 K.
Atmosferi yoktur,
Atmosferi olmadigindan gece sicaklik 100 K.

Gunes etrafinda iki kezdolandiginda kendi ekseni
etrafinda uc¢ kez dolanmis olur.

Merkur, Ay gibi evreler gosterir.
MerkUr gokylzinde daima Gunes’e en yakin dolasir.

Dusuk Albedo: Merkur, aldigi glines 1s1ginin yalniz
%6’sInI yansitir.



| Merkiir uydusu olmayan
o e ;(' iki gezegenden biridir.

S Diinya’da 50 kg agirhg
.} olan bir cisim burada 19
" kg agirhga sahiptir.

o8 Merkir’den firlatilan bir
N roketin, gezegenin ¢ekim

| etkisinden kurtulabilmasi
icin mz1 4,3 km/s

' olmahdir.




Yer'in

) o . Yorungesi
MerkUr en-blyuk

dogu uzaniminda

Merkur'in
yorungesi

Merkur en-buylk
bati uzaniminda




Merkur

23 Eyliil 2009 - Nisan 2015

Messenger

http://www.messenger-education.org


http://upload.wikimedia.org/wikipedia/commons/3/30/Mercury_in_color_-_Prockter07_centered.jpg

messenger-education.org

Kontrol Panel ownCloud ORION Putting A St...Related Stars Google Mia Sanat IKU MAIL TIKE Google Translate Wikipedia seslisoézlik Popularv Loto Yahoo Mail

VMIESSENGER

MErcury Surface, Space ENvironment, GEochemistry, and Ranging

Q

Why Mercury? _ Where is
The Mission ‘ ;
Gallery ¥ T
Education
News Center
Science Operations
' view text

Who We Are We bid a fond farewell to the MESSENGER EE
FAQs spacecraft on April 30th, 2015
Relsted Links "Our craft set a record for planetary flybys, spent more than four years in orbit about
Contacts the planet closest to the Sun, and survived both punishing heat and extreme doses of
Home radiation. Among its other achievements, MESSENGER determined Mercury’s surface

composition, revealed its geological history, discovered that its internal magnetic field

is offset from the planet’s center, taught us about Mercury’s unusual internal

structure, followed the chemical inventory of its exosphere with season and time of

Download — day, discovered novel aspects of its extraordinarily active magnetosphere, and
verified that its polar deposits are dominantly water ice. A resourceful and committed

iPhone/iPad Apg! g
[ el team of engineers, mission operators, scientists, and managers can be extremely

Explore Orbital Data with #thatsmessenger e proud that the MESSENGER mission has surpassed all expectations and delivered a
QuickMap & ASA stunningly long list of discoveries that have changed our views not only of one of

messenger.jhuapl.edu
Earth’s sibling planets but of the entire inner solar system," said Sean Solomon,

| MESSENGER's Principal Investigator.
MESSENGER @
Q&A ‘ Read the press release about MESSENGER's final act

\* See both the first and final images of Mercury captured by MESSENGER

Watch "A Tribute to MESSENGER," a video created by one of our very own engineers, Mark Kochte

Read an article in the popular science press about the MESSENGER mission

Where is ¢
MESSENGER? W
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MESSENGER

MErcury Surface, Space ENvironment, GEochemistry, and Ranging




Merkur’un Gunes onunden gecisi



http://antwrp.gsfc.nasa.gov/apod/image/9911/mercury_1600_trace.gif




Diinya’da S0 kg agirhga
sahip bir cisim burada
~ 46 kg agirhga sahiptir.

Veniis’ten atilan roket,
gezegenin ¢cekim
etkisinden
kurtulabilmek icin ~10,3
km/s hiza sahip
olmahdir.

Atmosferi Karbon
Dioksit (%95), Azot ve
Siilfirik Asit icerir.




Yogunluk Yer’e benzer

Yuzey 300-500 milyon yil
yasinda

Volkanik kayac yapi

Manyetik alan yok, kati
cekirdek

Jeolojik aktiflik devam

Mantoda konveksiyon
devam ediyor


http://solarsystem.nasa.gov/multimedia/display.cfm?IM_ID=168

Venus’'un
yuzeyi

Magellan



http://antwrp.gsfc.nasa.gov/apod/image/9911/venus2_mag_big.gif







Venus

Aktif yanardag



Vnera 13

Mart 1, 1982 Venera 13:
2 saat 7 dakika calist1, 14 renkli goriintii gonderdi..



Venera 13

Yuzey gorunumu...

Kalin atmosfer mavi renklerin gegmesine 1zin vermiyor...



Venus’uin
Evreleri

April 1 ' May 1
April 10 '

April 19

2004

May 9

May 15
April 25 Y



http://antwrp.gsfc.nasa.gov/apod/image/0405/venusphase_rummel.jpg

oooooooo....ibb')))))D((((((1100000000000000000

Venus’'un Evreleri, 2004

http://www.spaceweather.com/swpod2005/26dec05/wah_strip.jpg


http://www.spaceweather.com/swpod2005/26dec05/wah1.gif

VENUS EXPRESS

Uzay Araci, ESA,

9 Kasim 2005




VENUS EXPRESS Uzay Araci, ESA, 9 Kasim 2005




Venus

Yuzey, kalici bulut tabakasinin altinda gizlenmistir.
Venus de Ay gibi evreler gosterir.

Venus, daima Gunes yakininda “sabah
vildiz1” veya “aksam yildizi” olarak gérunur.

Yuksek Albedo: Vendus, glinesten aldigi 1sigin
%76’sIn1 yansitir.

Sera etkisi Venus’'un yuzeyini isitir: 735 K



Venus

Venus’ln yuzeyi ilk defa radar ile Magellan uzayaraci
tarafindan goruntilenmistir.

1970’de bir Sovyet araci Venus yuzeyinden birkac
saniyeligine goruntu aktardi.

Geriye dogru donme (retrograde rotation): Venus,
geriyedogru donen tek gezegendir (bir donisu 243
glin)

http://nssdc.gsfc.nasa.gov/photo_gallery/photogalle
ry-venus.html#surface



—— Yer'in
Veniis'tin yorungesi

yoriingesi
—

Venis en-blyuk
dogu uzaniminda

Glnes

47°
Yer

Venus en-blyuk
bati uzaniminda




* Venus Gecisi

« 8 Haziran
2004


http://antwrp.gsfc.nasa.gov/apod/image/0406/seipHa_vt2004.jpg







Gunese uzaklik 1.0 AU
Dolanma donemi 365.25 gin
Yorunge egikligi 0 derece
Yorunge dismerkezligi 0.017
Cap 12756 km = 1.0 DYer
Kutle 1.0 MYer

Yogunluk 5.52 gr/cm3

Donme donemi 0.997 gln



Solid inner core

Liquid outer core

Core?



http://solarsystem.nasa.gov/multimedia/display.cfm?IM_ID=168

Galileo
sondasindan
Yer-Ay







Yer'e uzaklik 384000 km
Dolanma donemi 27.32 gun
Cap 3476 km = 0.27 Dy,
Kdtle 0.012 My,

Yogunluk 3.3 gr/cm3
Donme donemi 27.32 gun



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

Infrared Reflectance Blue = water absorption strength
on Infrared Reflectance
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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 Temmuz 2009, Apollo’larin inis yerleri






http://antwrp.gsfc.nasa.gov/apod/image/0208/marsglobe_viking_big.jpg

Bulunusu: Bilinmiyor

GUnes’ten ortalama uzaklk: 2.28x108 km (1.524 AB)
Gap: 6794 km =0.53 D, ,
Kitle: 6.42 x 102 kg =0.107 M
Yogunluk 3.9 gr/cm3

Eslekteki yizey cekimi: 3.69 m/s?
Kacma Hizi: 5.02 km/s

Donme dénemi: 1.026 gln

Dolanma dénemi: 1.88 yil (686.98 glin)
Yoringe basikligi: 0.0934

Yoringenin tutuluma egikligi: 1.8°

Donme ekseninin yortingeye egimi: 25.19°

Minimum/Maximum Yizey Sicakhgi: -87 ile -5°C (186 ile 268 K)

Yer
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Valles Marineris
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Mars’in atmosferi

 Mars’in ylzeyinde basinc Yer yuzu basincinin
0.007 si. Bu Yer’den 36000 km yukseklikteki

basinca denktir.

* Cogunlukla CO, bulunur..



Mars

* Mars, uclaklarinda karbon dioksitten yapilmis
buz basliklarina sahiptir.

 Mars’in yuzeyi, topragindaki fazla demirden
dolay! kirmizi renktedir.





http://antwrp.gsfc.nasa.gov/apod/image/0107/mars_surface_vik1_big.jpg

Mars Pathfinder



http://antwrp.gsfc.nasa.gov/apod/image/9707/mars1_pathfinder_big.jpg




Mars Pathfinder (Sojourner) ve Yogi







Mars Exploration Rover Mission

Spirit
and
Opportunity

Spirit: November 20, 2005
Opportunity: December 12, 2005



Spirit’den Mars yiizeyi



http://antwrp.gsfc.nasa.gov/apod/image/0401/mars_spiritcolor_PIA05015_c1.jpg

NASA - Mars Exploration Rovers Spirit

Columbia Hilus



NASA-MER — Spirit : Gusev Krater




NASA - Mars Exploration Rover Opportunity
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NASA - Mars Exploration Rovers Opportunity







ars Express Uydusu - 2003

ESA —




ESA — Mars Express Uydusu - 2003




ESA — Mars Express Uydusu
Mars kuzey Kutup Bolgesi
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Mars iizerinde Tithonium Chasma, Valle Ineris_
Mars Express, 3 Kasim 2004) S b



http://www.esa.int/SPECIALS/Mars_Express/SEMY4R0A90E_1.html




http://www.esa.int/esaSC/SEMLEQCUE1G_index_1.html






225X95 km




Mars . '
Science Laboratory

HOME MISSION

Where is Curiosity? -
’
Engineers are building the Mars Science
b ‘ Laboratory rover, Curiosity, in a clean room
. : at the Jet Propulsion Laboratory in :
-y Pasadena, Calif. \
e Curiosity is scheduled to launch in the fall e
of 2011 and land on Mars in August 2012. »
g . e
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- ( ..,.’ ( i )
I e
: A%
- N What's Naw? Recant Vidacs Where is Curiosity? Fun AskDr.C
. '--'4" - o _:'.9 - “"-—3“"“. - e —— -3
-2 Tﬁ);-i- . - ,'r‘ - I a 5 - ’
P Y o _ ,'-;',‘?'4\::"'_ ’..;"\—s;?. > \;
: > - 3y = e -
VTP ; ’.- e _ﬁ_‘&i
— - ’ -
ik . ."‘: -1." ;; ‘
= o
¢ .)9' S
c T
,".‘.f‘::'.'. — - > i -!’:’, -
P T P P N



Mars
Science Laborj t

“_—‘il (Tr
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Mars Science Laboratory
"Curiosity Rover"
Mission Animation

TRT- 5:20




Mars’ta
tek hucreli yasam var mi?




Marsin Uydulari

N7
5 km

Phobos

Korku

Viking image

Dehset

(Yunan mitolojisindeki savas tanrisi Ares’e yardim eden cocuklarinin adlan)



A
5 km

PHOBOS
KORKU

- Yaklagik 100 milyon y1l i¢inde
Marzs’a carpacak

ESA-Mars Express
11 Kasim 2004

- 200 km uzaktan
cekilmis bir goriunti

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


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

Mars’in uydusu

DEIMOS

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


http://antwrp.gsfc.nasa.gov/apod/image/0903/deimos_hirise_big.jpg
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Mars’ta insan yuzu (!)
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*Mars’ta gulen Yliz







Yerbenzeri Gezegenlerde Atmosfer

Merkir Veniis Yer Mars
o Donmus CO, bulutlar
Siilfiirik asit bulut H,O bulut Donmus H,O bulutlar

Tsurface = 623 K (day) COz = 96% Np = 78% COg = 95%
{apprg:_ 660 “F} HE = 3.5% DE =21% HE =2.7%
e 1':“] K {ﬂlght} Tsurface = ?5“ K Tﬁurface e -3‘:"] K

(approx. =279 °F) (approx. 900 °F) (approx. 70 °F)




Yerbenzeri Gezegenlerin I¢yapilar

Merkiir Venius Yer Mars
Demir/nikel Demir/nikel _
o gekirdek  Kaya gekirdek Kaya ~ Demir/nikel
Dem I.I’/n ikel (SI li kat) (SI li kat) geklrdek
cekirdek Kaya
Kaya

i (silikat)
-:'1.. :‘
N




ASTEROID KUSAGI
KUCUK GEZEGE
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" TROJAN
ASTEROIDS
TROJAN
ASTEROIDS
JUPITER
| | | | | | |
43 22 13 0 1.5 2.7 5.2

Light minutes Astronomical units



lda ve uydusu Dactyl

243 1da ; 56 kilometre.
Dogal uydusu Dactyl (¢cap1 1.5 km, Ida’dan uzakligi 100 km)



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
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Jupiter

by

2

erin toplam kiitlesinin
lundurur.

Jupiter " HUBBLESITE.org



Jupiter

e GUnese uzakhk 5.20 AU

e Dolanma dénemi 11.86 yil

e Yorunge egikligi 1.31 derece
e Yorunge dismerkezligi 0.048
e Cap 142800 km=11.2D
e Kitle 317.8 M

e Yogunluk 1.3 gr/cm3

Yer

Yer

e Donme donemi 9.9 gln



Jupiter

===

ePioneer and (1973 -1974), / "\ A
. ve (1979) W

Jupiter sisteminin renkli yapisi ve genel goriinimii ile
ilgili guzel goruntuler sagladilar.

©1995 ten 2003 e kadar sondasi Jupiter

etrafindaki yoriinge ucusu sirasinda uydularinin 261 km
vakinlarina kadar ulasmustir.


http://solarsystem.nasa.gov/missions/profile.cfm?MCode=Pioneer_10
http://solarsystem.nasa.gov/missions/profile.cfm?MCode=Pioneer_11
http://solarsystem.nasa.gov/missions/profile.cfm?MCode=Voyager_1
http://solarsystem.nasa.gov/missions/profile.cfm?MCode=Voyager_2
http://solarsystem.nasa.gov/missions/profile.cfm?MCode=Galileo

Jupiter’den atilan cismin
gezegenin ¢cekiminden
kurtulabilmesi icin gerekli
minimum hiz 59,5 km/s’dir.

Yerde 50 kg agirhga sahip bir
cisim burada ~133 kg agirhkta
olur.
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- Blyuk Kirmizi Leke




Galileo
Sondasi

Sonda
atmosferin
200 km icine
kadar 57
dakika
yolaldi.




Jupiter'de Aurora

Jupiter Aurora HST e STIS
NASA and J. Clarke (University of Michigan) ® STScl-PRC00-38



Jupiter

de Afora




®R>

Galileo Uydulari
Amalthea

Io Europa

_ Ganymede Callisto




Ganymede

teminin en buyuk uydusu

unes sis

G



ISTO

Call




A=






Voyager 2
Temmuz 9, 1979,
1.2 milyon km

Kenarda mavi
volkanlar

Yaklasik 100 km
ylukseklige
ulasiyorlar

b

s

lo daki volkanlar



Prometheus volkani : lo







Buz Yapilar : Europa




Kuyrukluyildiz Shoemaker-Levy 9’nin ¢arpma krateri
Temmuz 1994



http://antwrp.gsfc.nasa.gov/apod/image/9807/sl9g_hst_big.gif

Hubble Uzay Teleskobu, 24 Temmuz 2009




Jupiterin Halkas!







TOZ HALKA

[—Adrastea Jipiter yénij ———

e —

b G
Metis 5000 km



EUROPA

Metal Cekirdek Buz kabuk

Kayasal Buz altindaki sivi okyanus
Ic bolge Su katmani



Saturn



Saturn

e GUnese uzaklik 9.54 AU

e Dolanma dénemi 29.46 yil

e Yorunge egikligi 2.49 derece
e Yorunge dismerkezligi 0.056
e Cap 120540 km =9.4D
e Kitle 94.3 M

e Yogunluk 0.7 gr/cm3

Yer

Yer

e Donme donemi 10.7 gun



eChristiaan Huygens 1655 yilinda Satiirn’iin dev uydsu
Titan”in varhigini saptadi.

eGiovanni Domenico Cassini sonraki uydulari buldu:
(1671), (1672), (1684), and
(1684).

° ve her ikisi de 1789 da William
Herschel tarafindan kesfedildi.

eSonraki buluslar icin uzun sireler gecti. (1848)
and Phoebe (1898).


http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Iapetus
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Rhea
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Dione
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Tethys
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Mimas
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Mimas
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Enceladus
http://solarsystem.nasa.gov/planets/profile.cfm?Object=Sat_Hyperion

Saturn,

Tethys ve
Dione



Voyager 1 den Saturn







Halka duzlemine bakis.




Satirn’un
Mevsimleri:

2000

2004,

Kuzey yari kure: @

KIS ‘b 1999

1998
Yaz
‘.\ 1997
1996

Hubble Uzay Teleskobu


http://antwrp.gsfc.nasa.gov/apod/image/0107/saturnseasons_hst_big.jpg

Satirn’in uydusu HYPERION



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

Satiirn’un uydusu PANDORA



http://antwrp.gsfc.nasa.gov/apod/image/0511/pandora_cassini.jpg

ve Cassini Misyon_u..fj '

v




Cassini Misyonu ve Saturn




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

/ bulutlar1

Kirmizi ve yesil: metan (CH,) gaz (kizil
Mavi: genislemis iist atmosfer ve sis katmani (1



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

Cassini Titan Gegisi : 8 Mayis 2011
Titan 75

The Interaction of Titan’s and
Saturn’s Magnetospheres

April 19, 2011



Cassini’ nin gézinden Titan
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Satiirn’ii gevreleyen biiyiik halka, 7 Ekim 2009

NASA'nin Spitzer Uzay Telekobu






Uranus

e GUnese uzaklik 19.19 AU

e Dolanma dénemi 84.07 yil

e Yorunge egikligi 0.774 derece
e Yorunge dismerkezligi 0.046
e Cap 51200 km =4.0D
e Kitle 14.6 M.,

e Yogunluk 1.2 gr/cm3

Yer

e Donme donemi 17.2 gun



*Mavi 151k sogurulmaz
| [ S g













*Uraniis’un ¢ok ince yapil
halkas1 _

*\Voyager 2, 1986


http://antwrp.gsfc.nasa.gov/apod/image/9905/u10_vg2_big.jpg

*Uranus’un Keck A?Iaptive Optics sistemi ile Yer
atmosferi etkisinden arindirilmis yakin-kizilote kamera
ile alinmis goriintiisu.




Kizilote 1s1kta Belinda *
URANUS Rosalind Epsiln Ring\ ® Puck

En yiiksek atmosfer \
katmanindaki bulutlar \ Portia
J Bianca

Mavi-yesil: En derin atmosfer
katmanindaki bulutlar

Pole uator

Desdemona

Bulut, halka ve uydular S

® Juliet

Cressida
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Oberon Titania

Umbriel

Uraniis’iin 5 biiyiik ve Uraniis

21 kiic¢lik uydusu var

....
> 7,

Urants ve Yer’den
goriilebilen uydular



NEPTUN

Mavi
Dev

Gezege




Neptun

e GUnese uzaklik 30.06 AU

e Dolanma donemi 164.82 vl
e Yorunge egikligi 1.8 derece
e Yorunge dismerkezligi 0.010
e Cap 49500 km =3.88 D
e Kitle 17.2 M

e Yogunluk 1.6 gr/cm3

Yer

Yer

e Donme donemi 16.1 gun



*Neptiin uzerinde

eKaranhk Lekeler



http://antwrp.gsfc.nasa.gov/apod/image/0108/neptunespots_vg2_big.jpg







%A.‘

o ptun un en buyuk uydusu:
e deiges s i TRITON


http://antwrp.gsfc.nasa.gov/apod/image/triton1_vg2_big.gif

Neptlun’un Halkalari




Neptun'un yay seklindeki halkalari







Jupiter




JUPITER SATURN URANUS NEPTUNE
B Molecular hydrogen B Hydrogen, helium, methane gas
~ Metallic hydrogen P Mantle (water, ammonia, methane ices)

Core (rock, ice)

* Kicuk kayasal ¢cekirdek
* Cogunlukla Hidrojen ve Helyum
* Neresi ylizey ? Gozlenen atmosferi...


http://solarsystem.nasa.gov/multimedia/gallery/gas_interiors.jpg

Moons of the Solar System Scaled to Earth's Moon

Earth Mars Asteroid Jupiter Saturn Uranus Neptune Pluto

Ida l

Phébos Dactyl
Puck

Miranda

2 Nereid




a) Gunes etrafinda yoriinge hareketi a) Gunes etrafinda yériinge hareketi yapan

yapan, ve diger bir nesnenin uydusu olmayan,
b) Kendi kiitle cekim etkisi altinda kiresel b) Kendi kitle cekim etkisi altinda kiresel
bir sekil alacak (yuvarlaklasacak) kadar bir sekil alacak (yuvarlaklasacak) kadar
kiitleye sahip, kitleye sahip,
c)Yériangesinin yakin komsulugunu c)Yoriungesinin yakin komsulugunu
“temizlemis” olan “temizlememis” olan

[ c v c
w - =3 -
& > c &
Q P =) a
S o [ QU
% A v > 4
= e
c A
@ n
R =
- - ) Gezegenler
Clce
Gezegenler

Ceres
Pluto
Eris



http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm

Gezegenler - Kesifler

18. Yiizyilin son ¢eyregine kadar Giines sisteminde sadece
alt1 gezegenin varlig1 bilinmyordu:

Merkiir, Veniis, Yer, Mars, Jiipiter, Satiirn

Bu gezegenler ciplak gozle goriilebilecek kadar parlak olduklarindan, varhiklan
tarih oncesi caglardan beri bilinmekteydi.

13 Mart 1781
Herschel kendi yaptig: teleskop ile
baslattig1 sistematik gokytizii
taramalan sirasinda URANUS’ i
tesadiifen kesfetti. ., o _ :
Frederic William Herschel'in kendi
Herschel yaptigi 126 cm capli

1738-1822 teleskobu


http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm
http://www.go-astronomy.com/planets/planet-moons.htm

Gezegenler - Kesifler

23 Eyliil 1846

Uraniis’iin yoriingesinde 1zlenen
tedirginliklerden hareketle, Newton

mekanigi kullanilarak
“masa basinda” ,
NEPTUN’iin kesfi John Couch
Adams
1819-1892
PLANET-X

Neptiin 6tesi gezegen arastirmalari
Neptiin’iin yoriingesinde izlenen
tedirginliklerden hareketle, Newton
mekanigi kullanilarak

“masa basinda”

RN

SONUC VERMEDI

Percival Lowell
1855-1916

Urbain Jean-Joseph
Le Vermier
1811-1877

William Pickenng
1858-1938



Gezegenler - Kesifler

PLUTO (Ciice Gezegen)

18 Subat 1930 Clyde Tombaugh
Lowell G6zlemevi — Flagstaff, Arizona
*
\ .
23 Ocak 1930

29 Ocak 1930

13" astrograf



. O artik Kime dustu
O artik bir “ Cuce Gezegen "

e Gunese uzaklik 39.53 AU

e Dolanma donemi 248.6 yil

e Yorunge egikligi 17.15 derece
e Yorunge dismerkezligi 0.248
e Cap 2200 km =0.17D
e Kitle 0.0025 M

e Yogunluk 2.0 gr/cm3

Yer

Yer

e Donme donemi 6.4 gun



Pliito’nun uydusu

CHARON’un kesfi

22 Haziran 1978 James W. Christy
U.S. Naval Observatory




*Pluto’nun olasi iki yeni uydusu

Candidate
Pluto Satellites
® .
) Charon

May 15, 2005

Candidate
Satellites

Charon

Pluto

May 18, 2005


http://antwrp.gsfc.nasa.gov/apod/image/0511/plutoMoons_hst_f1.jpg

Pluto: C

800-1100 miles
in diameter

Quaoar Pluto Moon Earth
(800 miles) (1400 miles) (2100 miles) (8000 miles)



Neptun Otesi Kugtik Cisimler
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Kuiper Bell and outer
Solar System planetary orbits

Gerard Kuiper
1905-1973

Jan H. Oort
1900-1992

Oort
Bulutu

The Oort Cloud
(comprising many
billions of comets)

Kuiper
Kusagn | =55

Heomaen s
Sustrateon (NASA. JPL)

- Giines’ten 30 — 55 AB - Giines’ten 50 000 — 100 000 AB
- Giines sistemini disk seklinde saran - Giines sistemini kiiresel saran
- Kisa dénemli kuyruklu yildizlar - Cok uzun dénemli kuyruklu yildizlar

Giines sistemimizi olusturan devasa bulutsudan geriye kalan
buzlu ve kayalik kalinfilar






ERIS

Yeni cuce gezé’gen,
" Yaklasik 97 AB uzaklikta,
- Pluto’dan daha biiyiik,

Bulunusu:'5 Ocak 2005

Ciice ge’zegen'_kabulij:'

13 Eyliil 2006

ik kayit tarihi: * : ' .
Samuel Oschin Teleskobu, 31 Ekim 2003, Palomar Gézlemevi, ABD

http://www.jpl.nasa.gov/news/news.cfm?release=2005-126


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

ERIS: Bilinen En Buyuk Cuce Gezegen
ve uydusu Dysnomia

10-metre capli ile 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

HAUMEA
.

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



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

MAKEMAKE
Bulunusu: 31 Mart 2005

Cuce gezegen kabulu: 11 Temmuz 2008


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

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 i kenarinda

2003 VB12 olarak bilinen cisim -

2004’de Sedna olarak adlandirildi. .
T , : http://www.nin-eplanets.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.
B a5, 5% hoaurs —=

[ E]
-
-
L3
=
=]
=
E
[- 1]
=
W
=

© 2004 Sky & Telescope

DG 0B 10
Ratatienol phose

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



Asteroidler

Tum gezegenlerin yoriingelerinin ekliptik diizleminde oldy; 1 ‘gerge’a{;inden
hareketle Mars ve Jiipiter yoriingeleri arasinda yer almasi o 'li Giines sistemi
fiyesi i¢in s1stemat1k gozlemler basladi. N

‘ use pe Piazzi CERES’i kesfetti.

=~'918km

28 Mart 1802 '1‘ Eylpl 1804 29 Mart 1807
Heinrich Olbers [; %77 7 Karl L. Harding Heinrich Olbers
PALLAS N ‘ JUNO A VESTA
P=46yil @ P=44yl | & P=36yil .
a=2.77 AB S0 a=2.50 AB PR a=2.36 AB
D =918 km (A =240 km = D =550 km




Asteroid VESTA

Hubble Uzay T



Asteroid Kleopatra

Dev Metalik Kemik!

t L
TR




Cift Asteroid: Antiope

26 Ekim 2000


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

\?eni'BqunarrAsteroid, 2009 DD45

2 Mart 2009 ‘e # 5
72 Q00 km uzaktan gecti, 30-40 m ga'plld .
> ; .

¥ ’ |

‘ :

1908 Tunguska, benzer boyutlu


http://www.universetoday.com/2009/03/02/asteroid-2009-dd45-just-buzzed-by-earth/2009dd45/

Kuyruklu Yildizlar

Kuyruklu yildizlarda izlenen cift kuyruklu yap: dikkat cekicidir.

Giines’in 1s1s1 ile buharlasan su, CO, ve metan buzu, Giines’in yogun UV 1smim ile elektrik yiiklii
hale gelir (iyonlasir). Gaz formundaki bu materyal Giines riizgarini ve Giines’in manyetik alan
cizgilerini takip edecek sekilde bicimlenir ve “iyon kuyruk” adim alir. Bicimi dogrusaldir ve
dogrudan giines yoniinde uzanr.

Serbest kalan toz tanecikleri ise, Giines riizgar ve manyetik alandan cok etkilenmezler ve kuyruklu

yildizin yoriingesi boyunca uzanan “toz kuyruk” yapisimi olustururlar. Bu nedenle toz kuyruk egrisel
bicimdedir.
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(" Kuyruklu Yildizlar

TEMPEL-1 KUYRUKLU YILDIZI

4 Temmuz 2005 tarihinde DEEP IMPAET uzayaracindan
birakilan bir *“CARPISMA SONDASI" ile pombalandl.’

Deep Impact HRI-IR Tayfcekeri

B

.

o

x
=
£’
>
2
0
Qo

.
ae 34

Dalgahoyu [um]




Kuyruklu Yildizlar

Kuyruklu yildizlar, Giines sisteminin olusum siireclerine en az katilmig cisimlerdir. Dolayistyla
sistemimizin olusumuna iliskin erken evreler hakkinda cok énemli bilgiler sunarlar ve uzay araclar
ile yapilan arastirmalarin hedef cisimleri arasinda yer alirlar.

HALLEY KUYRUKLU YILDIZI

GIOTTO ile
alinan tayfi
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HALLEY’in
yoringesi







Earth

perinelion

Sun

4 naked nucieus

apheiion
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_ 20. yuzyil iginde gorunen
H a I e BO p p en parlak kuyrukluyildiz



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

SWAN Kuyrukluyildiz,

Haziran 2006'da bulundu | -3
Ekim 2006’da Gunes’e en yakindan gecti

RAp hftp://antwrp.gsfc.nasa.gov/apod/ap061004.html. :

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

9 Ka31m 2007’de Sac; bolgem blrhkte e ':. | | e
gunes sistemi 191ndek1 en. buyuk g0k01sm1 oldu N
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http://antwrp.gsfc.nasa.gov/apod/image/hyakutake_26Mar_vw_big.gif
http://antwrp.gsfc.nasa.gov/apod/image/9807/hyakutake_scott_big.jpg

_LULIN Kuyrukluy)ldizi-24 Subat 2009

——




Ocak 2016
PLANET NINE

Researchers claim that a huge planet 10 times the
mass of Earth probably exists in the frozen Kuiper Belt
region of our solar system. The planet has

not yet been located or photographed. P

V -~

Planet Nine would be

[
about the same size as
/
the most commonly 2 -
found exoplanets S

orbiting other stars.

Earth  Planet Nine Neptune Uranus
MASS (EARTH = 1) 1| 10 17 14.5
LENGTH OF YEAR 1 between 10,000 164.8 84

(EARTH YEARS) and 20,000



The evidence for the claim is that six of the
most distant known Kuiper Belt objects
(KBOs) have orbits that line up in a way that
would only happen if the gravity of a massive,
unknown planet were pulling on them.

—-_-----~

ORBIT OF
NEPTUNE

PLANET NINE



The researchers predicted
that Planet Nine's gravity
would cause another set of
Kuiper Belt objects to be
forced into orbits perpen-
dicular to Planet Nine's
orbit (green ellipses).

Five objects have already
been discovered that fit this
| condition precisely.

PERPENDICULAR KBOs |

SOURCE: CALTECH , KARL TATE / © Space.com



Pointing to Planet X

Pluto

Saturn i Apuer

Uranus g —— Neptune

2010 GB174

20077G422 2004 VN112 2013 RFS98 2012VP113 Suggested Planet X orbit




