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Otegezegen Biliminin
Kisa Tarihi



GuUnes etrafinda 1) kapali bir yorungede dolanan, baska bir cismin
uydusu olmayan, 2) kutlecekimi kati cisim kuvvetlerini yenecek ve cismi
hidrostatik dengede (yaklasik olarak kiuresel geometride) olmaya zorlayaabilecek
kadar buyuk ancak nukleer tepkimelerle kendi enerjsini Uretemeyen (M < 13 M)

ve 3) yorungesini uydular disindaki, kendisiyle benzer kutlede cisimlerden
temizlemis gokcismi

IAU, Resolution 5-6, 2006
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ic gezegenler dis gezegenler TDFUFQE_
Birbirine hem de Gines's yakin Hem birbirine hem de Glnes'e uzak ozellikleri
karasal gezegenler dev gezegenler Fiziksel
eri kilgik, ortalama yogunluk yiksek Kitleleri buyik, ortalama yojunluk digik ozellikleri

IAU'nun gezgen tanimindaki diger kosullari saglayip yorungesini temizlememis
olanlara diyoruz: Ceres, Pluto, Eris, Makemake, Haumea! (ve

olasi baska binlercesi!)
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rakabilecek limit kitleden
| 13 Jupiter kutlesi)

Otegezegen: Kiitleleri daterym
kUCUK (GUHE$|n ;
ve hidrostatik der

kahverengi cl Inda kapali
yorungeler _ ani 1/25'ten
kacUk (Lav lorungesini
“temizlem

Kopern diz ve
Dunya

Aslinda ¢ trafinda
da gezec memiz
biraz zan

Ciinkii Yildiz ¢ 3 cok kigiik. Bir
atom bombas a sondk! Ve
bizden cok cok :

lIk gezegeni (iki tan | Y mda bir yildiz
kalintisinin (PSR 81257+12) zamanlama teknigiyle

bulabildik.*
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ﬁ 'PSR-B1257+12 Sistemi *
Kesif | 1992 - 1994
o* - .l. 1630 ly
A 6.22 ms
B, ., 0.00007 (1.8 My), 0.013,0.012 M-
. | ...".25,66,98 gin
S o | A 0.19, 0.36, 0.46 AB

Téim veriler httg:[[exoglanet.eu'agsinden alinmistir

NASA/JPL-Caltech/R.


http://exoplanet.eu/

PROPOSAL FOR A PROJECT OF HIGH-PRECISION STELLAR
RADIAL VELOCITY WORK

By Otto Struve

With the completion of the great radial-velocity programmes of the
major observatories, the impression seems to have gained ground that the
measurement of Doppler dlsplacements in stellar spectra is less important
at the present time than it was prior to the completion of R. E. Wilson’s
new radial-velocity catalogue.

One of the burmng questions of astronomy deals with the frequency of
planet-like bodies in the galaxy which belong to stars other than the Sun.

- But there seems to be no compelling reason why the hypothetical stellar
pla.nets should not, in some instances, be much closer to their parent stars
than is the case in the solar system. It would be of interest to test whether
there are any such objects.

. We know that stellar companions can exist at very small distances.
It 1s not unreasonable that a planet might exist at a distance of 1/50

astronomical unit, or about 3,000,000 km. Its period around a star of
solar mass would then be about 1 day. : .

- We can write Kepler's third law in the form 78 ~ 3. Since the
orbital velocity of the Earth is 30 km/sec, our hypothetical planet would
have a velocity of roughly 200 km/sec. If the mass of this planet were
equal to that of Jupiter, it would cause the observed radial velocity of the
parent star to oscillate with a range of + 0-2 km/sec—a quantity that might
be just detectable with the most powerful Coudé spectrographs in exist-
ence. A planet ten times the mass of Jupiter would be very easy to detect,
since it would cause the observed radial velocity of the star to oscillate
with + 2 km/sec. This is correct only for those orbits whose inclinations
are 9o°. But even for more moderate inclinations it should be possible,
without much difficulty, to discover planets of 10 times the mass of
Jupiter by the Doppler effect. : :

Otto Struve (1952)

Otto Struve 1952 yilinda,
dikine hiz yontemiyle o ginin
olanaklari ile dahi Gines
benzeri bir yildizin etrafinda
0.02 AB yari buyuk eksen
uzunluklu bir yoéringede
dolanan 1 M, kutleli bir
gezegenin (K ~ 200 m/s)
bulunabilecegini ngérmustur.

There would, of course, also be eclipses. Assuming that the mean
density of the planet is five times that of the star (which may be optimistic
for such a large planet) the projected eclipsed area is about 1/50th of that
of the star, and the loss of light in stellar magnitudes is about 0-0z. This,
too, should be ascertainable by modern photoelectric methods, though the
spectrographic test would probably be more accurate. The advantage
of the photometric procedure would be its fainter limiting magnitude
compared to that of the high-dispersion spectrographic technique.

Hatta bu gezegenlerin gecis
yontemiyle (& ~ 0.02) dahi

kesfedilebilecegini de
distnmastdr.




v Gunes benzeri bir yildiz etrafinda ilk gezegen (51
Peg b)* 1995’te dikine hiz teknigiyle kesfedildi.

v Yildizinin 6ninden gecerken "farkedilen" ilk
_gezegenler: HD209458b (Osiris)** ve OGLE-
/7 TR-56b+% SN

v Bugun itibari ile 4*15}temde topla 56"34*'*'**

gezegen kesfetmis d:,__daylz ve daha binlerce
de aday cisim var! .

karsiyayiz!

* Mayor & Queloz (1995)
** Charbonneau vd. (2000)
*** Konacki vd. (2003)

*** 24 Subat 2024



James Michel Didier

Peebles Mayor Queloz
"fiziksel "Gunes benzeri bir yildiz etrafinda
kozmolojideki kesfedilen ilk 6tegezegen”

teorik kesifler"

THE ROYAL SWEDISH ACADEMY OF SCIENCES



bulmay! umuyorduk
enler daha cok

v Diinya béh_zéri gezegen
"ama ilk buldugumuz
- Jupiter’e benziyordu

v Yildizinin.burnunun diBihde dolanan Jupiter’in

birkac katikitleye sahip dev gaz gezegenler!

v Bu gezegenler hala kafamizi karistiriyor. Bi;
gezegen sist&mlerinid nasil olustu{junu;yor

ama Dunya ben: zegenler olup o,I/-rﬁdl_"lm
merak ediyorduk. P z
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imdi Diinya ben%gezﬁe’gehler‘i’h var oldugunu
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n Her Yontemle
f'!" ulduk!

s
3’0 ayni cismin -PSR B1257
am 22 'tane (+0))

G o I'..-r- &
-|_.I:- -"}.

Neredeyse Aklim

v Pulsar zaman

+12b,c,d- e
v Dikine hiz plam 1100 tane (+70))
v Gecgis yo "F; 3888 tane (+168))

v Dogruda Istemde toplam 237 tane

(+20)) "3
v Cekimsel Bisistemde 278 tane (+51))
v Cift yildiz za 1item g sistemde 31 tane (+0))
v Gezegen gecis ze '-'.;-_ ; l:n:l"'i'/le (25 sistemde 29 tane (+3))

v Astromi yontemiyle (2 D'tane) - Gaia ile belki binlerce !

Tum sayilar exoﬁlanet.eu katalogundan alinmis olup 20.$ubat 2024 tarihi itibari iIe'gUnceIdir.
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HD208897b, Yilmaz vd. 2017
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Detection of two additional circumbinary planets
around Kepler-451

Ekrem Murat Esmer 8, Ozgiir Bastiirk, Selim Osman Selam, Sinan Alis

Monthly Notices of the Royal Astronomical Society, Volume 511, Issue 4, April 2022, Pages
5207-5216, https://doi.org/10.1093/mnras/stac357
Published: 10 February 2022 Article history »

Volume 511, Issue 4

Keep up-to-date with

April 2022 _ -
{In Progress| 56 Hlle, o Dol SRl the latest research
Advertisenent
Article Contents ABSTRACT
ARSTRACT We announce the detection of two new planetary-mass companions around
Kepler-451 binary system in addition to the one detected previously based on e View Metics
T eclipse timing variation analysis. We found that an inner planet with 43 d
2 ORSERVATIONS AND DATA period with a minimum mass of 1.76 Mjup and an outer one with a ~1800 d

orbital period with a minimum mass of 1.61 Mj,, can explain the periodic
variations in the residuals of the one-planet fit of the eclipse timings. We
4 ECLIPSE TIMINGS ANALYSIS updated the orbital period of the middle planet as 406 d, and determined its Email alerts
T R eccentricity as 0.33. The newly discovered outer planet is also on an eccentric
THREE PLANET MODEL orbit (0.29), while the innermost planet was assumed to have a circular orbit.
All three Jovian planets have similar masses, and our dynamical stability test
yields that the system is stable.

3 LIGHT-CURVE MODELLING

Article activity alert
Advance article alerts
5 CONCLUSIONS MNew issue alert
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ML VLA

A Fourth Planet in the Kepler-51 System Revealed by Transit Timing Variations
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Figure 12. Transit of Kepler-51d observed from the AUKR observatory (g’ and ' filters), the TRAPPIST-North telescope (I + z filter), the Acton Sky Portal
observatory (blue blocking clear Astrodon filter), and FLWO KeplerCam (Sloan #) on UT 2020 August 18. The format of this figure is the same as that of Figure 6.



Her Turden Yildizin Etrafinda Gezegen Bulduk!

v Notron yildizlarinin (PSR B1257+12b,c)
v Gunes benzeri yildizlarin (51 Peg b)

v Kirmizi cucelerin (Gliese 876b, Proxima b)

v Beyaz cucelerin ( 1856+534 b)
ﬁaﬂﬁveren I cucelerin (2M1207 b)

v Dev yildizlarin (lota Dra b)

v Cok sicak yldizlarin (NSVS 1425 (AB), 42000 K)

v Basibos gezenler (kahverengi cuce alti cisimler) bile bulduk
(PSO J318.5-22 (Liu vd. 2013), SDSS J111010.01
+011613.1 (Gagne vd. 2015))



i Ucll bir yildiz

v Dortlu bir yildiz S|stem|n|n|n |k| Uyesinin etrafinda
(Kepler 64Db)

v Hatta dortlu bir yildiz sistemindeki y|Id|zIardan
birinin etrafinda (30 Ari BAD) e




v (;.ok y.aklnlmlzda (4.3 |$'|‘ky|I|) gezegenl_er- (Proxima b,d)
v Cok uzaglmlzda (27700 |§|k yil1) SWEEPS-04 b

v -Cok "agir" gezegenler of:

”,,‘m 1-491201b-28 M, )
bulduk, cok "ha_.ﬁﬂerl

"725-?+12b 0.02 M, )de |

v Cok biyiikler de (HA

_ sz ) var, cok kugukler
de (Kepler 37b - 0.3

G mZ "yiizebilecekler"

uk!

v Bir yili Dlnya yili ile 163 00C ;'

v Yeterince blyik bir ha
(Kepler 51c - 0.03 g/c

J Psc b) strenler mi
istersiniz, 5.8 saat (Kepler 70b; ayni zamanda en sicak: ~
7100 K) surenler mi? _



Otegezegen Isimlendirmeleri

Tanimi geregi baska bir cismin etrafinda bulundugu icin 06tegezegenlerin
isimlendirmelerinde bu cismin (yildiz, yildiz kalintisi ya da kahverengi cuce)
kataloglarda sik kullanilan isminin yanina (“a” harfini merkezi cisme birakarak) Latin
alfabesinin ktcuk harfleri b, ¢, d, ... harfleri kullanilir. Bir sistemde ilk kesfedilen
gezegen “b” harfiyle gosterilirken, ikincisi “c”, Gcuncusu “d” sekilnde isim verilir.
Buyuk harfler (A,B,AB,C,...) ise yildiz ya da kahverengi clce bilesenler icin kullantlir.

Ornekler:

- Yildiz isimleri ile adlandirilanlar: Proxima b, Barnard b, Teegarden b...

- Parlakhik Siralamasi ile adlandirilanlar: Beta Pic b, 51 Peg b, tau Cet b...

- Degisen yildiz isimleriyle adlandirilanlar: AU Mic ¢, Cl Tau b, V839 Sco b...

- Arastirmainin ismiyle adlandirilanlar: WASP-43 b, Kepler-220 d,TOl 1052 b (TESS Object of Interest),
Qatar-10 b, HAT-P-23 b, XO-3 b, TrES-4 b, CoRoT-2 b, KPS-1 b...

- Katalog ismiyle adlandinilanlar: HD 208897 b, HD 209458 b, G) 667 C ¢, OGLE-2007-BLG-349L AB ¢
- Sonradan adlandinilanlar: HD 209458 b: Osiris, 51 Peg b: Dimidium, WASP-52 b: Gokturk...

Kepler-9 c GJ667C C HIP 79098 AB b
. N i i . . . Bu sistemde
Yildizin ~ Bu sistemde Ucli yildiz Bu bilegenin Cift yildiz sisemi o
adi kesfedilen 2. sistemi etrafinda HIP 79098'in her ki <esfedilen t')lk
gezegen GJ667nin 3.  Kesfedilen 2. bileseninin (AB)  962e9en (0)

bileseni (C) gezegen (c) etrafinda



HR 8799 Planetary System
(Sept. 2008)

0.5 arcsec
20 AU




Otegezegen Ak alarinin Cevap
Verme OB

1 Gezegenle_r )
2 Evrende .( tur gezegenler var?
3 Gezegen
4 Gunes Si gezegen sistemi midir?
5 Diinya na ‘ _é"midir?

6 Bonus: Evre

* https://rockyworlds.wordpress.com/2018/04/08/the-five-biggest-questions-in-exoplanet-science-post-1-6/
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