Insanin 13.8 milyar yillik kimyasal tarihi:
Nereden geldik, nereye gidiyoruz?
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“Dunyada her sey icin, medeniyet icin, hayat icin, basari icin en
gercek yol gosterici bilimdir, fendir. Bilim ve fennin disinda yol
gosterici aramak gaflettir, cahilliktir, dogru yoldan sapmaktir.”

Mustafa Kemal Atatlirk



Bilimsel ve felsefi sorular

Evren’i (dogayi) anlamak mimkin mu?

Evren’de belli bir amac var midir?

Evren nasil calisiyor?

Insanlarla yildizlar arasinda bir baglanti var midir?
Evren’deki yerimiz nedir?

Dlnya nasil ve nezaman olustu?

Dlinya nicgin degisiyor?

Yasam nasil ve nezaman ortaya c¢ikti?

Dinya’nin sonu nasil olacak?

Nereden geldik ve nereye gidiyoruz?



Evren’in dili: Elektro-manyetik (1sin) ve
kiitle cekim dalgalari
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Periyodik tablo

Atomic number

1

H Element’s symbol
Hydioge Element’s name
HHRATE Atomic mass”
5 (5] il 8 9
*Atomic fracti b th 1 B c N o F
pmu, masses are frac zqns ecause vey reprgsen a Barin Cabon | Nitrogen | Oxygen | Puerine RS
weighted average of atomic masses of different isotopes— 10.81 12011 14,007 15.999 18,988 20179
11 in proportion to the abundance of each isctope on Earth. 13 14 15 6 17 18
Na Al Si P S Cl Ar
Sodium Aluminum Silicon |Phosphorus |  Sulfur Chioring Argon
22590 26.98 28.086 30,974 3206 35.453 39.948
19 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K [ Ti v Cr | Mn | Fe | Co Ni | Cu | Zn | Ga | Ge | As | Se | Br Kr
Potassium | € Titanium | Vanadium | Chromium | Manganese | lron Cobalt Nickel Copper Zinc Gallium |Germanium | Arsenic | Selenium | Bromine | Krypton
4788 50.94 51.995 54,938 55847 589332 58.69 63.546 65.39 6372 7258 74972 78.96 79.904 83.680
40 41 42 43 44 45 48 47 48 49 50 51 &2 53 54
Zr Nb | Mo | Tc¢ | Ru | Rh Pd | Ag | Cd In Sn | Sb Te 1 Xe
Yttrium | Zirconium | Niebium [Melybdenun Technetium | Ruthenium | Rhodium | Palladium Siver Cagmium | Indium Tin Antimeny | Tellurium lodine Xenon

88.9059 91.224 9291 95.94 (98) 101.07 102.906 106.42 | 107.868 112.41 114.82 118.71 121.75 127.60 126.905 131.29
72 73 74 75 76 77 78 79 80 a1 az 83 84 85 86
Hf Ta w Re | Os Ir Pt Au Hg Ti Pb Bi Po At Rn

Hafnium | Tantalum | Tungsten | Rheniwm | Osmium Iridium Platinum Gold Mercury | Thallium Lead Bismuth | Polonium | Astatine Hadon
178.49 180.95 183.85 185207 190.2 192.22 195.08 | 195.967 20059 | 204.383 2072 208.88 {209) (210) {222)
104 105 106 107 108 102 110 111 112 113 114 115 116 117 118
Rf | Db | Sg | Bh | Hs | Mt Ds | Rg | Cn | Uut | Uuq | Uup | Uuh | Uus | Uuo

Futherfordium| Dubnium | Seaborgium| Bohrium | Hassium | Meitnerium |[Darmstadtium{Bosntgenium [Copernicium| Unurtrium Ununquadiam|Ununpentium]Ununhexium{Ununseptivm| Ununoctium
{263) (262) {266) (267) (217) (268) (281) (272) (285) (284) (289) | (286) [ (292) (294) {294)

Lanthanide Series

57 68 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd | Pm | Sm Eu Gd Tb Dy Ho Er ™m Yb Lu
“— Lanthanum | Cerium  |Praseadymum|Neodymium [ Promethium| Samarium | Europium | Gadolinium | Terbium  [Dysprosiom| Holmium | Erbium Thulium | Yttlerbium | Lutatiom
138.906 140.12 140.908 144.24 {145] 150.36 151.95 15725 158.925 162 50 164.93 167.26 168.534 173.04 174.967

Actinide Series

839 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np Pu | Am | Cm Bk (0] Es | Fm | Md | No Lr

Actinium Therium  |Protactinium| Uranium | Neptuniom | Plutonium | Americium | Curium | Berkelium |Californium | Einsteinium | Fermium | Mendeleviam | Nobelium | Lawrencium
227028 | 232038 | 231036 | 236.029 | 237048 (244) (243) (247) (247) {251) {252) (257) [258) (259) (260)

13.8 milyar yil 6nceki “Buyuk patlama” %75 H ve %25 He olusturdu. Geriye
kalan 92 elementin hepisi sonradan yildizlarin icinde olusmustur.

Tum galaksiler ortak bir kimyaya, dolayisiyla ortak bir kokene sahiptiler.



Temel evrensel yasalar

Isi akimi Entropi

Sicak = soguk Diizenli ——— Diizensiz

Radiation heats |
the surface.

Radiation: Energy transferred
as waves.

Example: Heat radiates through
space from the Sun tc Earth.

Conduction: Heat transferred
by rapidly vibrating molecules
when a hot object is placed
against a cold object.

Example: Heat conducts from a
stovetop bumer to the bottom of
apan

Heat conducts from hot |
object to cold object.

(b)

Heat loss by radiation

cools the surface
Convection: Simultaneous
transport of material and heat
caused by sinking of cold,
dense material and rise of hot,
less dense material. Radiation
and conduction typically

, convey heat in or out of the
Hot, less dense | convecting material

13.8 milyar yil 6nce
=102 K

fluid rises |
st Example: Heat convects when
Heat added / fluid turmns over in a liquid
at base ' 7 heated on a stove.
"4

Cold, denser fiuid sinks |

(c)

Buglin = 2.7 K

© 2010 Pearson Education, Inc.



Yildizlar ve bizim aramizdaki kimyasal baglanti

Tum canlilar ve bizler
Dlnya’nin bir parcasiyiz ve
ayni fiziksel ve kimyasal
yasalarla yonetilmekteyiz.

Bizler, gezegenler ve yildizlar
ayni kimyasal elementlerden
olusmaktayiz. Sadece
elementlerin oranlari

farkhdir.

Evren’i anlamak, ayni
zamanda insani anlamak
demektir.

4.6-12.0 My

oxygen
(65.0%)

carbon
(18.5%)

hydrogen

(9.5%)
N
13.8 My

\ nitrogen (3.3%)

calcium (1.5%)
phosphorus (1.0%)
potassium (0.4%)
sulfur (0.3%)
sodium (0.2%)
chlorine (0.2%)
magnesium (0.1%)

trace elements
(less than 0.01%)

© 2012 Pearson Education. inc.

insan viicudunun kimyasal bilegimi



Kuantum sicramasi, elementlerin parmak izi ve
Evren’in kimyasi

434 nm 486 nm 657 nm
Violet  Blue-green Red

Gokadalarin kimyasi
%74 H ve %25 He
I‘-‘HM % 1 geriye kalan 92 element




Evrenbilimde 1. donum noktasi: 1543

Dunya merkezli Evren anlayisindan

Glines merkezli Evren anlayisina gegis

Kopernik (1473-1543)

Goksel Kiirelerin Devinimleri Uzerine
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Evrenbilimde 2. donum noktasi: 1915
Genel Gorecelik Kurami

Singularity

Karanlik enerji
ve Evren’in
genislemesi

?
8rG

. . . 1
Genel gorecelik denklemi: R - 5Rguw +A g = —— T

Einstein ve Lemaitre




recessional velocity (km/s)

Evrenbilimde 3. donum noktasi: 1929

Genisleyen Evren ve “Buyuk
Patlama”

ax10¢.  Ho=73 km/s/Mpc

2 x 10*

—_
o
=S

1 parsec=3.3 isik yili
=32 trillion km

r—TrT 1T 17T 1T 17 17T 17T 7T T T 1T T 7T TT

0 400 800 1200 1600
apparent distance (millions of light-years)

Hubble yasasi: H, = Hiz/Uzakhk
Zaman (yas): Uzaklik/Hiz = 1/H,

el

Edwin Hubble (1889-1953)

Light waves stretch to longer
wavelengths as the universe
expands, causing a .
cosmological redshift.

Kirmiziya kayma



Madde ve karsit madde savasi ve Evren’in

bilesimi
I Pmtcm—ﬁ.ntipmmn Annihilation ii. Electron - Positron Annihilation
{protc:nj feler:tmn] . -10
f’\‘\w Qf‘\w Zaman: 10*°*—-0.001 s
\-% Fomc? O\ Sicaklik: 10%5— 10%2 K

/ (positron or anueleclmn'}’(,lﬂqi ¥ 1 K: '272 OC

In each case the particle and its antiparticle annihilate each other,
releasing a pair of high-energy gamma photons

tanhprutun}

Sekil: CSIRO; Avustralya Bilim
Kurumu’dan alinmistir

Evren’in bilesimi
Yaklasik 1 milyar karsit e Normal madde: ~ %4.6

maddeye karg, 1 milyar e Karanlik madde: ~ %24
1 tane madde mevcuttu
e Karanlik enerji: ~ %71.4

© 2015 Pearson Education, Inc.



Evrenbilimde 4. donum noktasi: 1964

Evrensel mikrodalga yayiliminin bulunmasi

Agure 17.7 Ano Perziae and RobertWikos, discooerers of the ciemic microwa backgrond, with tie Bell Labe microva:
arena.

Zaman: 380 bin yil
Sicaklik: 3000 K (~2750 °C)

s /10tons bounced around . . . but they moved freely
S 2/71101g the free electrons _ through the universe after
W carly in time. . . time — atoms captured the electrons.

380,000 years

023 Peexon Cdcdon, .

Arno Penzias ve Robert Wilson

*'stuoje jo B1o

,,,,,,,,,

o

Evrensel mikrodalga yayilimi ve
“Buyuk Patlama” kurami

{ o

6000 K 3000 K 1500 K
© 2015 Pearson Education, Inc. -~ temperature



Kuantum dalgalanmasi, Evren’in yapisi ve yasi

Evren 380.000 yil yasinda iken

Evren’in sicaklik haritasi: The Wilkinson Microwave Anisotropy Probe (WMAP).
Sicakhk mikro Kelvin olarak 6lctilmustir (2012; 13.7724 0.0059 milyar yil). Avrupa
Planck uzay araci ile yapilan dlciimler Evren’in 13.82 milyar yil yash oldugunu

gOSterlyO I © 2015 Pearson Education, Inc.



Evren zamanla nasil degisti?

® Evren’in baslangicinda
madde (eneriji) uzayda
daha dlzenli olarak
dagiimis bulunuyordu.

® Kuantum
dalgalanmasiyla
olusan yogun
bolgelerdeki kitle
cekimi cevresindeki
maddeyi kendine
cekerek 12-13 milyar
vil 6nce ilk
gokadalarini
olusturmustur.




Evrenbilimde 5. donum noktasi: 2012-2013

Avrupa Nukler Arastirma Merkezi'de Higgs parcaciginin bulunmasi
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Peter Higgs (1929-)

Higgs parcacigl (Higgs boson) bazi element parcaciklarinin nicin kitlesi
oldugunu aciklamaktadir. Bu nedenle Higgs parcacigini, kitle olusturan
parcacik olarak tanimlayabiliriz. Higgs parcacigi olmasaydi kitle, yani
elementler, yildizlar, gezegenler ve insanlar olmayacakti.



Evrenbilimde 6. donum noktasi: 2015-2016

Kitle cekim dalgalarinin tesbiti ve Genel Gorecelik
kuraminin dogrulanmasi

ScienceNews.

Kara delik carpismasi ve kiitle ¢cekim dalgalari Lazer isini kullanilarak yapilan élgtimler,
Dinya’dan 1.4 milyar isik yili uzakhkta bulunan iki karadelik arasindaki siddetli
carpismanin ortaya cikardigi kiitle cekim dalgalarinin ¢evresindeki uzayi ve zamani
biktiginu ortaya koydu. iki kara deligin birlesmesi sadece 20 milisaniye siirdi.



Gokadalar (Galaksiler)

Gokadalar milyarlarca yildizin yercekimi ile bir arada
tutuldugu ve bir merkez etrafinda déndugu yapilardir.

8 .A'ndromeda'

Samanyolu Gokadasi’ndan 2.4 milyon 1sik yili uzaklikta
© 2015 Pearson Education, Inc.



pressure el The outward push

oraviy e . Yildizlar nasil ¢alisiyor?
10 milyon K
. | 7
... precisel DI »

............. e Sl A
ianrd pull of #~ | N\
gravity. 4™H  >0p3 1%He

/ Glnes’de saniyede 4 milyon
....... Pressure is greatest ton madde enerjiye
deep in the Sun
where the overlying dOhU§mekted|r

weight is greatest.

I\

* Sipernova (10-40 GK) .
* Karadelik (>40 GK)

]

Yasamin enerji
kaynagi: Glunes

Milyonlarca yil
onceki eneriji




Yildizlar icinde element olusumu
13-4.6 milyar yil oncesi kimyasal tarih

nonfusing hydrogen =iy

hydrogen fusion b 56Fg
helium fusion (26p, 30n)

carbon fusion

inert
iron core

% 1wt i P F g e
' . 1010 e$o° §$§%§ i §1‘
fusion of oxygen, L 109 [H L) S i
neon, and magnesium S 108 | o) Yok
silicon fusion _ Z ig; 1 _h Nrsns 5‘9—— T~
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Element cevrimi: Yildizdan yildiza yolculuk

Gezegenleri ve insanlari olusturan elementler yildizlar icinde
olusmakta, patlamalarla yildizlararasi bosluga yayllmakta ve
tekrar yeni bir yildiza dontsmektedir.

Fig. 15.11a

: atomic hydrogen clouds

hot bubbles molecular clouds

L Star—-Gas-Star '
' Cycle

returning gas star formation

Fig. 15.10

nuclear fusion in stars
Fig. 15.12
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Yildizlar gaz ve toz bulutlarinin
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4.6 milyar yil once Giines Sistemi’nin olusumu:
Nebula kurami

Solar nebula

Nebula contracts into Contracting nebular cloud
rotating disk. of dust and gas

mostly hydrogen

high density & collisions center => heat

Dust accretes into
larger masses.

planetary accretion => planetesimals

Rocky planetesimals
form in inner disk.

© 2010 Pearson Education, Inc.



4.6 milyar yil once Glines Sistemi’nin olusumu:

Solar wind from protostar
clears gas from the nebula.

Gas giant outer planets

Protosun reaches 10 million degrees:

nuclear fusion starts: the Sun forms

Nebula kurami

planetary embryos Protosun reaches 5 million degrees:
generates solar wind, removing
uncondensed gases from the disk

Collision of
planetary embryos

Solar wind: charged particles (mostly
electrons and protons) - continues today

& Neptune

Uranus # /Astermd belt

Sun

Mercuiy' ¢ Earth
Mars » g SRl
Venus

\_} Jupiter 38, xR R
DRI e Kuiper belt

Present day solar system

© 2010 Pearson Education, Inc.



Blylik carpisma ve Ay’in olusmasi

A Mars-sized planetesimal crashes into the young Earth,
shattering both the planetesimal and our planet.

Hours later, our planet is completely molten and rotating very rapidly. Debi
splashed out from Earth's outer layers is now in Earth orbit. Some debris ri
back down on Earth, while some will gradually accrete to become the Mo

”

N,
7

Less than a thousand years later, the Moon's
accretion is rapidly nearing its end, and relatively

little debris still remains in Earth orbit. North Pole

Sun’s rays

Direction
of Earth’s
spin

© 2015 Pearson Education, Inc.




Evren’deki yerimiz nedir?

Jovian Planets Affect Earth fhrough Th-ejr Influence on Small Bodies.

o Dort eloud (04t to 50,000 AU)
' Universe o

approx. size; 102! km % 100 million 1y

o Local Supercluster

‘approx. size: 3 x 1019 km < 3 million Iy
Local Group

-

approx. ize: 1014 km 100,000y

Milky Way Galaxy

* Dunya’nin capi Glines
Sistemi’nin capinin 2 milyon
350 bin’de biri kadardir.

© 2015 Pearson Education, Inc.



Yasam alani igcindeki sansli gezegenler

Mars orbit

garth orbj

\]eﬂus Orb/'[

cury o
Q8! Y b,

Sun

/

Yasanabilir kusak

Solar System

© 2012 Pearson Education, Inc.

© 2015 Pearson Education, Inc.

Yildiz kuitlesinin yasam igin
onemi:

* Gunes 10 kat buyuk olsaydi,
omriu 10 milyon yil olacakti.

* 10 kat kuicuk olsaydi, 6mru
100 milyar yil olacakti.

Yasam icin gerekli kosullar:
* Sivi su
* Enerji kaynagi

* Organik molekil (amino asit)



Yasam nezaman ve nasil ortaya c¢ikti?

4.6 - 4.0 milyar yil o6ncesi kimyasal tarih

* Dunya’da yasamin yaklasik 3.8-4.0 milyar yil
once atmosferdeki gazlarin (CH,, CO,, NH,,
H,O, N,, SO,, H,S) bir araya gelmesiyle sig
denizlerde veya yanardaglar etrafinda ortaya

ciktigi tahmin edilmektedir.

* Tum canlilar ortak kimyaya ve ortak kdkene

sahiptir.

o

Deniz alti volkani

left-handed right-handed

Alanin Amino asiti

DNA

FIGURE 3.14 This diagram
represents a DNA molecule,

A which looks much like a zipper
}  twisted into a spiral. The

important hereditary infor-
mation is contained in the

b “teeth” linking the strands.

These “teeth” are the DNA
hases. Only four ONA bases

b ars used, and they can link up

between the two strands only
in specific ways: T attaches
only to A, and C attaches only
1o G. (The color coding is
arbitrary and is used only 10
represent different types of
chemical groups; in the
backbone, blue and yellow
represent sugar and phosphate
groups, respectively.)

© 2015 Pearson Education, Inc.



Bilinen en eski fosiller

* |lk canlilar yumusak yapili
olduklari icin fosil olarak
korunamamislardir.

* En eski fosiller 3.8 milyar
yil yasindadir.

Stromatolit fosili Yéyan stromatolitler

© 2015 Pearson Education, Inc.



Bilinen en eski fosiller

3.8 milyar yil yash Quebec
(Kanada) cokel kayaclari

Transmitted light images of hematite filaments
from the NSB and Lgkken jaspers
(Dodd et al. 2017). Nuvvuagittuq Belt

3.7 milyar yil yasli Grénland
cokel kayaclari

v v ,
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ISB site A stromatolites and younger ones from
Western Australia. a, Site A stromatolites
(Nutman et al., 2016)



Diinya ve yasam nicin degisiyor?

* Dunya’daki tim fiziksel, kimyasal, biyolojik ve
jeolojik olaylarin arkasinda sistemler arasindaki
enerji farkhhgi vardir. Bu enerji farkhhgi isi

akimina ve entropinin artmasina neden
olmaktadir.

* Dunya’nin ve yasamin degismesinin nedeni de
bu 1s1 akimidir.

atmospheric
circulation
system

»
.
----------------------------

.
.................................




Sonumuz sonu nasil olacak?

Space.com

planetary nebula double shell- inert carbon
fusion & : .
a Helix Nebula. The central white dot is the hot white dwarf, ’."\ red g'ant ‘ hellum fUSIOn
rF_y hydrogen fusion

2 core of double shell-
G ezege N N . fusion red giant

core-fusion
star

nebulasi

' helium fusion

hydrogen fusion

core of helium
core-fusion star

luminosity (solar units)

white dwarf [ inert helium

H'R dlagram hydrogen fusion
. core of
0 subgiant/red giant
30,000 10,000 6000
surface temperature (Kelvin)




Sonuc ve ozet

Evren’i anlamanin yolu onu yoneten dogal
vasalari anlamaktan geciyor.

Insan vicudunu olusturan elementler, 13.8
milyar yildir meydana gelen fiziksel ve
kimyasal olaylarin Granuddar.

13.8 milyar 6nce ortaya cikan enerji,
gecirdigi sayisiz degisimle, disunen,
evrensel yasalari bulan, yani Evren’i
anlayan, insana donusmustur.

Yildizlardan geldik ve yildizlara gidecegiz.



liginiz icin tesekkiir ederim







Q=pl/p. > 1 Evren ¢Okecek

p=6 atom/m3
Kapali

Q=p/p. < 1 Evren sonsuza
dek genigleyecek

Duz

Kaynak: Space.com



Gravitational lensing

Kaynak: Wikipedia




Gravitational lensing

Kaynak: Wikipedia




Gravitational lensing

galaxy cluster

lensed galaxy images

=

Gravitationarl 1er




Structure of the Universe - Universe TodayUniverse TodayThe
Millenium Simulation created this image of the large-scale
structure of the Universe,



https://www.universetoday.com/37360/structure-of-the-universe/

Type 1a Supernova

Type la Supernova Digital Art by Russell KightleyFine Art America/Accretion
Digital Art - Type la Supernova by Russell Kightley



https://fineartamerica.com/featured/type-ia-supernova-russell-kightley.html

Type 1a Supernova

HTTP://CHANDRA.SI.EDU

Type la SupernovaeRutgers PhysicsAnalyzing the Universe



https://www.physics.rutgers.edu/analyze/wiki/Ia_supernovae.html

Yoktan var olan Evren’de Insan
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