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2f Rdzl f F NPYP 31 NNNRN]1® 9y | ySYf A

hicrenin kimyasal tepldtini dizenleyen molekullerdir. Enzimler,

OANIJ YI1TAYySeA 2 thdxidedzNI IS LA NSyt £ & SNF
O0ANJ LJ NXxel yPYy dzl YIYP 2fly AdceAf SN
YNt S20AR 3dz2 y2T Ay F2a8FI G 2f dzo dz)
& RI SyYSNESNBIEANNVBESTISNI Y2t SNt
I @ NPOGPNPEYFAPYlF 3IScerfSy 2y 06Ai N
Aot SOt SNAY @SNAYS ISGANRE YSAAYS
KENOFYylFy SYS1 31T NetS oF1FoAf AN
RSTAESaAin Syl AYt SNdedirtBNtin#fePy Rl y @& |
SYANJ dzf dzZRdzNX F NJ @S {1 SYRAf SNRA RS ¢
talimat Uizerine meydana gelirler. Patrey 2 f ST Nf RSRA €A



molekdiller nikleik asitlerdir. Bunlar hiicrenin en dip bélmesinde,
oFo1FEFNPYPY FANNSEAY Sinte]l Ay SN
KNONBYAY @S1ANRSEAYRS 0dzf dzy dzNI | N

| NONBYAY @S{TANRSEAYRSTA O0ANI IITE
YIE1FNYFXS dzl dzy YFEQ1FNYEF FEONR]I &Py
LI GE1FYIF@P I YRPN}YYy o06ANI 31 NNYNYTE S
@S RNI (St o2 urfladdg nizklekladtNmdRIN], 1 A =
5b! GFftAYFd OSNBYARANE wb! AasS ¢
KNONBYAY 3ISNR {(FflFy ol fNYtftSNRYS
SONAYAY YSeRFEyl 3ISUGANBOAf RAEA @S
Ayaly @NOdzRdzy R LIPK NNPEPYS T MY Alwa T
OANRIAYAYS &FKALI 2fly AO60GS 0o6dz KN
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5b! UaYRI &FTPEtP O0Af3IAA OANRTAYA
G§SYStAyS RI&@FYyPEINFI| &FTPtalrxz 1t
I @NPOF 5b! Y2t SNNRPERYRI Bl { By RATL
STNINIF&FNI]l GPLI GPLI 0ANBNI | 2LE

(e

5b! O0ANJ ceAFd alF NXYIf SENARRSYy 2f dz
CAlFNXYIEtn 0ANI YSNRAGSYA | YyRPNPNI I
028dzy OF @I NRTf Iy vy Hljatd&enijihaydalt SNRAY =
a1 Tt NENYN GSNAND «NBYS &PNI &aPYRI
RS &FNRPYPetl {SYRA {SYRAYS I ®Pf
®©STANRSEAYAY &FLIPO]IY APOPAPYRLI
of 21t NPYRIFY | (S Adzaal dsM@zNId S{EINRKN/YA
SGGAEAYAT | ePtYl oFotlePyOlFls T5¢t
0ANI SYTAYZE 2fdooly &I NYIFf SENARYAy
8 NRPY SRSNX» 9&ESNJ &l yfPOo O0ANI AOC
@S el ytPo yN]fS20ARA eBnNHz y Nj f
belirir. Bu enzimler hayret verici gliclere sahip bir molekiil
makinesidir.
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Uretmesinin-] A o6dzy | | & IPYiTP Ya RRMI&22 N&ial O NB
faaliyetini de yonetirki buna da metabolizma diyorudiicrenn
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- LIPAPYPY O0ANI I TSt A0t SOAYA &l yS§

nyalty 5b!l UaP O6ANI YAf&FNI yNltS20G1
bHl f S2GARE SNAY +F1AY FflFYlL&l OFEP
G NRTNJL F G o6dz 0ANI FyflY AFFERS Si
1 N¥SeSy LINRGSAYy aSyidSTtSNAyS ez
YN1EtSA]T FaAad Y2t STNEtSNRA o0AT AY] A
GNOdzRIF ISGANNSeS @SOYS{TGSRANR . o
asitleriny NI NI P 0AeAYRS O0ANINI&lF 3AS{A
derecede coktur; belki de evrendeki tim elektron ve
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LINP G2yt NPYy al&@PaPyRFy RIKF o2
RNye&le&l 3SGANRESoAf SOS|y Ayaly at
al @PAPRRKY @2{ftl 2fRdzEdz al @t Sy S¢
1reytrl LRGIyaAeSEA OoN&N]ONNXP bNj
KSNKIYy3aA 0ANI AYyalyRFE{AYRSY RI KI
ASHGANNSYAY @®SoOAGEA @2ffF NP 2f VYL
meydana getirmek ceAy Yy N{f S2GARf SNA RSEAD
11 @dzo G dzNYI oAf IAAAYRSY @21 adz/ dz d
bicimde biraraya getirerek arzu edilen, nitelikleri yaratmak
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DNy So @Set 121 YAl POPYyftlNRIy 35St
POPEPY @Sel @SONSERSsiyleoldbifiryram al £
0dz SG1AEtSNE yN{lftS20ARt SNA RSEAOSC
RNENYEt SN KIFftAYRS olF&€tl&FoAftAND ¢
YAt @I N 8Pt RPNJ dzl dzy dzl F RP&l SRAYA



9ESNJ 21 RNON] 2 NI ylBdiletek hethangtS & NB F
0ANJ RSEAOGAYS &k dz2RdzNI OF1 &SyAa
I L@l GPY SONRAYAI YNOGlFaez2ytl | &Plf
dengeye gereksinim gosterir.
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G§SNOAK SRAfANXY YIyPy Aot S@A NI SH
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RSy SitSeAOr SyT AYESNI 2 FNF{ LINE/
RI I yf | naKkleR asi bilgisii protein bilgisine cevirmek
eAYS AYAal yPy RI 3dekihéredBryoteRil > 3 ST
FNF GPLEFNPY RFE F@yP O0AFNB (Al C
SYT SNIA€A | ePaPYyRIy GSYStRS{TA ¢
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Ff P&2NX» | SNENT NyYNy Af{1St RIYySYAy
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1FNPOPYPYRIEY StS{TGNAR]T F1PYP 3S el
WNLIAGSNI 38T SaSyayRS @S (GNY Y21 Y73
FyPYal GyrtPePli & . dz St STGNR]T 1P
UIAOARANI . dz GNNJ 0 A YOGOPE]P SH5A10MRES yo
WNLAGSNHRS RS el {YI1dlI RPN DITELI
el TG PNRPEPYPI {IL) &aF&@RIFY 2f dzLJs 2
31 NNf YST RdzNHzYRIF RPNX F N CIF11d 2y
el TG PNPE RPlGFY a2yNI X 1Femy 1Syl
LAIYSYyGt SNAY {1GPEPYP HI BRNNDS® I
1 K@SNBYy3IA €e2€dzy O0ANI {IFGNIyYy &I et
2 RIYSYt SNRSTA mi SttAEAYA (ST NI N
@y P 2f dzNRdzd YI iNJ yf P oaditfet YI eI 7
0Af SOAYESNA RS RIFEKAEXZ o211 T Sy3Ay
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VAl Y2ESTUNEESNIS R2¢ dzRdzNID . | 8t §¢
SRAfYAD 2f dze 2 NI

.dz 12yd2t TEAO1AY RSyYySetSNI mdppnt
OYAGAGNANYRSY YSI dzy & WLIPY tYPS (i NSOt
Kimyager Urey ilk donemdeki yerylzi atmosferinin hidrojen

o1 PYPYRIY o211 1 Sy3aray 2f RdzZdz/dz T
Y21 Y24 Rl KARNRB2SY o0F]1PYPYRIY @7
8yl KARNRB2SYAY &SNENIMNyRSENW\A I &
kitesh o N&N] WdzLJA 6 SNHRSyasS aNi NfYS
1Fr@0PYRIFY | yOS ol of diRFByRgér A f SNA
' NBe& o6dz IFT EFNRFY SES{TAONR] 1 PYT
RSySe@RSy yS ale€tlYlI]l] AaGSRAEAYA
Beilsteinkimyagerlerce bilinen tim organik molekullerin
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h T FYFYEFIN @SNy NNBERS Sy o02ft o0dz c
o€t yaPt NP cf T NON KSNXIFYy3IA 0AN
KFEeladPy GSYSt &F LIP {ulaftahdy@y NNB
YNIT AEAYAY &@FfyPI OF y2ilf I NP @I NF
L FOFYPY @FLIP GFOfEFNP 2ty Y2t S0
RATAETYSEARAND | &l (X KA-esittdndzd | dz& c
ve niikleik asitleri yapan niikleotidlerden daHa®d { I 0 A NJ 0 S @&
bS @FNJ1AZ o6dz 8FLIP GIF6f NPYRFEY ¢
2f dz0 G dzNIF NF¥ 1 f I 02 NI {dzl NRasitldr,y SYf A
ESNINNBYAYy 2 TIFYFY1A 126dzZ £ NPYF
Y2t SYUNff SNB RI yNo G NNNE Répkieri, dzy t I N
TFePF 2tFNF{ RI 2f al syebfiysdar Y SNXK y
Nikleotidler260 n YSGNB dzl dzyf dz€dz odA |y Y
RAT At SoAft RAfSNW 5SySe& GNLINYRS &t
YN1ESAT Faadt SNITISNAR BIAS NIOWAYE SIND L
getirebiliyorlarl.
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RSeAt® . AftAYSY Sy 1NNl OFyf Pt N
FG2YRIY 2PN YHASE § WROF YE-P RAESOAC
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OANIJ @I NI Pl DANBAGESNI {IFRFNJIOIFA&AAC
GANRAGE SN @ fyPI OF yNlfSiAde  &A0C
LINPGSAY GFolF1FaP RIE @FNRPNX® +ANZ
0S8 RSEATRANXY 5NI celoil'dhke 60 A A YAYF
biciminde olanlar da var. Virusler gibi viroitler, daha buyik ve
dizgincel f POy 0ANJ KNONBYAyY Y2f S Nf
1dzNF NI 1 2ydz RFKF 21 a4l &PRIF KNON
RdzNHzY dzy Ry @PlF NPLE RIKF 21 @A
‘durumunasokarlar.

. FEPY&PT &Frodtety Sy 1NeNl 2NEF yA

(Pléropnomi benzeri organizmalar) ile buna benzer kiglcuk
KFEe@l ytFNRPN .dzyf I NI &l{ftFroPl p7



ISt YAOUANI SN YSYRA oFo6fFNPYIl @&l
VinitS NRSY @S @GANNaft SNRSyYy RIFKIF 1 N
0dzaANY AceAy @SNINNBYATAY @®SONB |z
St GSNAOGE A RSEAT RANI . dzytF NI &l ok Y
el 0Ff1FYIF] T2NdzyRFRPNI I N DST S3Sy
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YALGENRIE 2NAEFYA] Y2t ST Nt &F NI GPN
2NBFYATYFEFN oLINFTAG 2T YE&Fyf N
Oyt PEFENE yOll 06AN] e &Nl YSiNE
oF ot NPyl &I ol &lherkaldd HdilkeNNRSY @A N
YI RRSt SNRSYy o6l oflF&l N1 o6dz GNNJ &l
@NT e8Pt Py az2yfl NPyl R2E&ENHz el f POY!I
AftAO1TAY | ENBYSOSEAYAT RIEKF 2] ¢
12Rdzy 11 1SYtSNAYA | EteBeyl@d Af YSE A &
ototrertP yOll 2Gdd &Pt 2f Rdzd &
el t POYLF&l o6Fld8ftFRPEPYP RNOINYNNES]
el f POYLFE I NPYPI RIF ®F FFF

.dz RSySetSNAy &l ftyPli OF &@SNJ]NNBYI
wal 8t SeSyYSeAal & nt 1 StimBdzmosa NJ FS ¢
| TINRNNI SN [ F62NF Gdzk NI 1 F LI I NPYT
EPERPIEININIEAP dzZl  @PY 2MNHIYA] YI
amino-l aAGf SNAY 2f dzoYlFAaPYyRI NRf 2@
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'kimyasal olgular Samanyolu'ndaki milyarlarcaytda da

1SYRAYA 31 aGSNYAOG 2fFYIT YPK |8
R2f RdzNXYI { G RPN

CH{lFdG oFro6lF O0ANJ 3ST SAaASYRS{A Kl &l
&l LPetl 38T SISYAYAT RSTAYAY @&l LIPE
OATAYLAYS o6SyTl SN 2NBI v hilirivdef + NJ 6 ¢
, SNINNBYAT RSTA OlFytP @I NIPLEI NPy
heal KSLWAA RS FeyP 3S1S3Syar @S |
LI @t F 0P&@2NI I N hNI RF{1A Klerge@l yt I



0SYSt RS 0Sf1A RS FI NJcev 6Se&f SNRA
1206dzZ £ F NPYIl dz2dzyY | ®ePaPyRIFyZ | NS
St GSNAROGEA 2fYlFaP IAO0A RdzZNHzYf I NRI
8SNI IfEYPO 2fF06AfANP CFH{lFi SONRY
oturd, yerkireeRPO P & F NI G Pl f I NJI&3N\s NNB @
olabilir.

Yerkire RPOP 0ANJ @F NI PEPY yIaPf oANJ
o0AfSYSY® bS eriT Pl 1A &FfyPl Ol ¢
OAfA@2NHzZY®d . TP ({ASAESNE | NYySEAYy
| GS1TA GFNIPLEFNPY ylanmmler 2f F 0 A€ S
yirittiler. Ben yerkireRPO P @+ NI Pl f I NPy 2 31 |
2f Rdzl f F NPYRIYy 1 dzo1 dzf d22dzy® . Af RAE
FeFylry o6ANJ RN aINONYNYy NNNyN 3
NBFYAT YFYPY o6dz @& RIF 2 0AcAYRS
2y dzOdzRdzNW® AN &ST SISYRS1TA KIF&l Py
ol 0SeS @Sel O0ANIAyalyl o6Syl SRAEA
RSNAAAYA @So0AfS o2&l alyPli s {dzZ |
OANBNI yGSy S{1ftSaSyal s @AyS RS ¢
RSEACIAYA yI aPt 2f Rdzlf | NP {2y dzi dz
PaNI N SRSOS| 2t dzNBIFYyPI = 0ANIT RS
yarutebilirim:
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Jupiter gibi atmosferi hidrojen, helyum, metan, su ve amonyak
R2fdzZ 3AFTRIY 2tdzoYdzw RSO o6ANI 3SI1
. dzN} Rl @2¢&€dzy @S odz dziif dz 6 ANJ | {Yz
organik molekdller gokten dokuliyor olabilirler,
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GPLIA P fF02N)Gdz2 NJ RSySet SNAYATR
381 S3ISyRS KFeld odzZ dzyYIFI aPyl Sy
el t 1OFUPEPEP GFOoF{FEFNP 2] aP
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gerekmektedir.
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tahmAy KSal LJX I NPyl JIANAROOGA] @ Ydzo | «
YyIaPt 2t Rdz€dzydz GFY 2t NF{1 1Sadah
@l alftl NP eSNmeSHSaAyRST ol &f
incelemeye koyulduk.

.dz 1206dzf £ NRII & 6 &1 0A fada gheey 0 A N
NNBYS|T @S @SyA R2E€lyfl NPy FiY2aft
GFok {FEFNPYl eS{AftSOoAfYSE SNRARANX
2fYFAP IASNBLAND . dzyf I NI CTONESYyf S
F€PNJ 3FTEFNP RPSF NPE& lanbirdaidrojeh f | & PL
olf2ydz R RNONYNf SOAtANP I RIF A
2T OAfANIT AcA &aPOF | Gdzidz I NI { KI
0SAAYAY SyYSNEBAAAYRSygezeb>Ef | &1 6Af A
RA@SOAf SOSEAYAT 0dz 0 krhakekibedz & | NI (
BARSOATANI 8 RI 0Sa&AYAYyA 3ANYSSE +
CSNINNBYAT RS 0AGT AT SNX ygezernedi PEP
denli ciisseli olursa o denli etkindir. Salpeter ve ben, doner *

3ST SNXI SNAY OSAYRAES r&rllandahad | YPO &
oON&@N{ 2fRdzlfFNPYP RNONYRN]l® YSy(

Doner- gezerler, gezegenin, atmosferinde gaz salarak kendilerini

AGSOAEANI SN WSO Y23GI NN &I Rl NZ
FfF0Af RAEAYOS (SYoSt &aNNNESNI KI €
Deh f SNAYRS RS 0S{Aff SN 2f RdzE dzy dz
1FrYdZFftra INFOP 2f I N1 @FNFXGaGPLEL
dz8 dzY a2 NHzyf I NP GFNX¥» .1 &fSair oAN
8SNI SO0AY RSNRA &l 1 12ydzadzRRdzZND | @
@S YIYySONIY &SiSySegeaérderi al KA LI A NI S
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gerek organik molekaulleri icin, gerekse saf hidrojen birikimleri igin
8SNI SN ToeA 0263QUERBIFNBURKY Nd YN
olabilirler. Kendi glgleriyle kendilerini iten dorgezerler delk

F GOPE I N | gOP alePaP w2] RSEATLF
3ST SNXI SNRA GN]TSGANI SNASE {SYyRAf SN



CAT Al @S (AYeél X 0dz GNNJKF&Fd 05S]
{FyFd 2ytFNP aS@AYEA {PtFNDP . dzyc
tahminlerimize@ I | dz22 RdzNX' I aPyP O NI (12061
Samanyolu galaksisinde hayat bulunan milyarlarca diinya varsa,
odzyf I NRI'y ol 1T Pt NPYRFI KIF&lf 3INONR
APYPNP AceAyRS & DNSTISINGHEEPS NI NZESS y1 udi CF
bulunabilir.

Biyoloji, fiziken ¢ok tarihe daha bir benzerlik gosterir. Bugini
0AfYS] AceAy RNYN o0AfYS] T 2NdzyRI &
aNGKAO | @NPYUGPEP 0A®eAYRS 0Af YS]
0SSt ANI SeSy o0ANI {daNY YPY KSyNIT o d
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RI'ySYf SNJ 2f Ydzo lidzNX» Tyaly @lol YPy
RI ySYf SNRS 3ISeYAOUAND YPNRI &F T

aPNI aPYyRFZ YSKGlFLAPI 0ANI 3SOSRS
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GeceS@ Ay 3II1 1 AfIAYeiAN DI{14GS okl
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Ayalyz2ecftdz | 0Pt Pl RIYSYAYA @I 0L F
FePaPyP 31 NRN @S 1 PIPY |{PaANI EPYT
6S@f SNRANJ ONGNY odzyf NP - xLLd &N
boélgelerini ilk kez gordiklerinde, oralara o donemin ilgisini geken
Soel O0S {AftSNAYEFNPOGPRWRPT tzOllY 1 ME
YATNRA] 2L F NE Llza dzf | f heMX. @S 3ASYA
@NT @PfRI AaAYfSNI OSNBOS] 2t &l @RT
0dzZl R2f I LIand-NWR X t NBOILI vy &Pt RPI nt |
OA@AYAYRS odzf dziif I NJ 31 NNNRN] & . dzs
' N} @ PL) o6dzf F OF {1 £ F NP dzvdzi @S 1 2NJc

PGF fARTNAWI R APNI RF @21 LINIF] &
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RSNI SNRAT Yl A@A OANIGFYPYEF YLl
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muylabirnitroBy | 42Ydzy Ry 2f dzol y- O&l y2:
E SNAY | dBNHZ € F NPYRI 0S8t ANI SRA® Y



Ol yARUt SNRA 2f dzodGdz2N> y Y2f SNt LI
Halley kornetinin kuyruk bolimuinden gecmek tzereyken, dinya

LI yAES 1 ISBIARP @ d2MNMIEUWA/NZ @21 Ay
RNONYSYSRAE SN . AN {2NYSGAYy {dz)
GSKEA1SET af PYRIFZ mMpmAT RR BYORNS y¢
82t I elPEP ®SONB (ANIAfAEA (SKIT A

.dz 2t F@Py @&SNENIPWIRSO VA RyPRI 8B/ I
KFoSNJIolFofPlEtFNPetl | NYyS{1ft SN @S
CNIXyaraldzz / KNRyAOftS 3T SG0iSaAryRS|
{Ff2yfFNPYRF Y2NYySG{ tFNIAfSNR @S
9EFYAYSNI [ fL&tP o0ANJ .2l & VviAmed Ydzy
Kornet seni cyanogen'ledi mi, cyanogen'lemedi mi henliz?.. TUm

AyalytPl 06SRIF@F DIFET .Fyé2adz &l LJ
Ol 8t SBRAY ZYdaNDBIlIYy FTRFE&P €l OF cef

MmMnURF RNye&lyPy Oely23Sy (SKf A
insanl NJ yS6St SyYS]y Aceiy @SRI LI NIA
FeeP1 3l T IANARSAYOAESNI 1 2NySidsS 10
NNBGALI alF 6Pe2NI I NRP® DIT YIajlSsSt:e
aSTAYt SYRAEAYA 3l aiSNBy dzE dzNA dzl

Kornetler konusundakido Ny OStf SNRS o6F 1T P 1 NP
YNT RS RS &NNNL) IAGGAEA Iyt o8Pt P&
«YADSNEAGSAaAYAY SNJ]Sa DITtSYS@a
YST dzydz2 Rdzy® DI Tt SYSPGAYRS &l tyPi
0§StSF2ydzy PaNFI NIl cel,@®@BYF (FyP]
olyez2adz/dzy AfSNR ol YIFflNPYyl 3Sc
. l1alylrodd {Sy oFyl O0ANI I A0NRY?
RA@2NRdzd C{ATS 6Sy &I NRPYF OP 2f
0dzNF Rl 60ANJ 3FNRSY LI NIiA RdzNHzY dzy F
yad®d (GoAYy IINAOASZ ISNbSTGSYy GdzKlI -
oF1GPY YP {1 cePL) IARA
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82NX . F{1{YFIRPEPY TIYlIyalz AdGST
DI'TNYNI RS NBGAYLFYPY Sy Rdz2l NI P |



YSN] STAYRS RSEAf RARPNI N} POBYPLB
YySelt @PtRPItIN @S oFd1l OA&AAYL S
DI 1GS @SyA (| WHFISIRKR Sydz2 Ml fRdz | Pf
Ae@AOS FITN]TSOS]T IA0ABRAD® . dz YSRE
2fYILAP 2t &Pt PEPY Raksgmadah $onr&§ G G A Y ®
G§St SF2yRI1A aSa olylt>Y TtS1A 0dz
A2NRdzd C. AN {2NySiG 0ANI {Af2YS{NE
@PEPYPRPNIWN .dz | eP1fFYFERFEY a2yN
bir duraksama gecirdi ve, «<Baksana bana... Sen begglgama
ISNDS] O0ANI FAGdNRBY2YEl 31 NNOGNNEBY
@ Pt PYRIF I FffS@& Ydz@NYzlfdz , Pt RPI P
ediyorum, politik parti liderleri kornetin goziikmesi lizerine ne

12N] dzf F NJ 3SeANBOSTt SN 3S PYRIFf SNJ
1t OFEPT @

YYSESNAYS {1FNDBPYysS &1 NNy3aSt SNR
RSYSoAtANI 1A 3I3STS8S3aASyt SNAY &1 NNy
1FNDBPEPL | 1TSttA1ES dzl diiptikbiISNE 2 Rf ¢
@1 NNy3S AT fSNISNW DST S3ISyft SN Ace
YNOGSNARE SNARANI SN | dz&2 NMz] f dz & Pf F
YNOGSNRAE SNRANY bSRSy 3IS71 S3Syt SNM
RFANBASEt RANI S O0ANDANI SNAYRSYy {°¢
gezegenlerime2 { St ALIGA]l &1 NNy3ISft SNRA 2f
1 S&8d SNRASZ SNJ 38 ool NLIPSPNI | NRP
RI' YSYt SNAYRSSY 2f dzodzyY aNNBOAYRS ¢
Elipd GA1 &1 NNy3StSNA {1SaAiasSy 3ST S
&1 y St A 1m gisteNderkeS, fdairésal yoriingeliler buyiyiip

G NX PLEIFNPYP aNNRNNYS&sS &l yStaj
381 SaASyt SNAY &1l NNy3aSt SNASZ el NLIPG
al€al fAY Pl PLI 3SNAeS 1+Htl oAt Syt
2 NI I ot €PN &t | NPy FSEF{1SGfA cel NLIP
3S At YASGAND

DST S3ISyft SNAYy DNySo6 ®wSONBaiAyRS Sf
|
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5P6 DNYySO6 aAadGdSYAYRSE 3ISIT S3ISyf SN
GNRAE @2y 12NYySi eSTANRSEAYRSY 2fc
GNP . dz 1 2NYSG o0dzf dzlidzz 20G2Y20Af
yapi PEP KPI RFY RFEKF FETELF 2fYlL&ly
®eSONBAAYRS|{A @I NNy3ISaAyAr OGFYIlFYfl
@PEPYPY GF{1tF FaGF FdF RIYYSAAYA
1 dz2 NYz] f dz @ Pt RPT Py ySéS oSyl SRAEAX
Plutordzy &1 NNy 3S&aA aPyPNPYRIY A @SN
TLYLYy 6AN @Pt RPIPY 3IS@AoAZ 1 2NySE
RFtfIALElIYyYlFraP @S | PLPNIPaPyl &2f
1SYRAYA O0ANI KF@fA SEALIA]l &1 NNy-:
bulabilir. JUpiteve Satlirn gezegenlerinin ¢cekim etkisiyle bu

12Ny SG 3INMHzdzydzy &2fdz 0ANIT RIKE
DNySo6 arxadSYA (I N FPYRFIY eS{1AfSc
381 SASYyft SNAYAY &I NNy3aSt SNR | NI ar
0dzKlF NX F Yl &l ol dYaaNTE$ NIy PNy SRHPG Iy
N¥ft SySy YIRRSZ 3INyYySS NNIT INNPI | c
0dz LI Nlel £ NP @8PEFNE ol &f SOS 12N
SSMJWNUAGSNyA ek tyPl OF 0ANI YSGN
1T RANRS 1Mémm1mmﬁémmmvmﬁypﬁmamN
RSOAfTANRT & CIF1FGO (1dz@NHAGFTA 1 NY
STS8S3aSyft SNINIAP o62edzif I NI {FT Iyl
SOS]T YSal FSRS &1 NNy3aSt SNRS RI y)
2 LI dzYf I NJ I N} &Py Rl 0| BHakatsordugfd y e 1
Ny &l f Pt I NJ-koyhét keaddi gézedehldritid 1 A =
GY2AFSNAYRS RSeAf =T 1 GSTA 3AST §3¢
NI P] oO0dzydzy &1 NNy3aISaAyr KS&al LI | &
Pt RPT fFNJ Nt SYAYRSYy 23St Sycinodz T A&
NeNON{ o0ANJ dzZ & | NFOP FPNI LGl OF

(o]

;U< =TT m) ca

© — (@D

NJ @l RI 3Soce {dz2 NHzl f dz @ Pt RPIT £ I NJ
SNI NNBYAT @S 2ydzy &l 1Py R2aidz !
AGSNRAGESNRAY 062Y0l NRPYFYP | fiGPy
AdGSYAYAY 2 fatmddiinzerir. WKicik bidgimt ]

le@Pa&P oNe&N] OA&AY &l e&PaPyRIyYy RI

Q¢ Q¢ — v
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AAY o NLIYIFaP RIFKIF 21 2fF O 1 3dPNX
12Ny SG LI Nel aPyPy &@SN] NNBetS oel
CH1FG 1+t tiSRPIYRIZNHAK db P G NI TPy
1Af2YSGONBeAr odzZ y OoNeN] {12NySiaf s
olabilir.

YNoeN]Z odd tdz 6ANI OA&AY O6AN) 3ST S
AT OPNX{1YF&FoAf AN cel NLIGPEP S NR
FylF @l LPaP {Fel RFYy&aNIEY (] WNLRISN | RE
el N +S SESNJ 0dz { N} GSNR R2f RdzNJ
I3SEtASOYS 2fYIFTalFx {N}GSNI YAf&FNIL
8NT S8AYRS KA®OANI (G2 LINTF | imhizd@y Yl &F
l8UPYy el NLIPSYlF &2ydzOdz | NI G4 SNI SNI
A DNYySo6 arAaidSYAYA R2f Rdz2NIYy {2 NJj
LI NXxel f I NPy Py GNYNYNYy ySRSy 2t oA
TodS o0dz YSRSYftSRANI {AZ ! @4YPy éNT
doy SYf SNRSZ YAftelrNIIFNOI &@8Pf | yOSz
ISt RATESNAYA | ePlflYl]ldF RPN

Ny

41 NLIPO Yl &a2ydzOdz 2t dzoly 1 NJF G§SNI SH
RSEAT RANP Teoe INYSOE aAalGSYAYAY oA
6DNySoUS Sy &l 1Py 0dzeIgNEt KLIEANG AN N
Venus'lea  NAUl @S { NeNON] !&dfl NP C?2
8SNRS 06dz { NI GSNXISNB NI &df Peée 2Nz d
benzeyen diinyalar ya da gezegenler ailesindendir. Yuzeyleri

ASNIGANE Aocef SNA 1l &l @S RSYANRSYy
dey SoAf SOS1T ol aPyewe RNIS&@AyRSys &¢
@8N1aS17 RNI S&@RS ol &aPycfl N I N&PYyF
DNYSO6UAY @SONBAAYS G2LX I yYPOTE I NF
1dzNF yfF N 3A0AD DST S3ASyf SNAY KSLIE
mf @2y @PfRPNXP '@ 3JA0AX KSLIEAAYRS
RI' YSYt SNAYRS 3IS@ANREYAS 0AN ol NI

al N& 3871 S3SyAyA 3ISceAyO0Sz o6l 61l ¢
gezegeniyle 6teki dev gezegenlerin rejimine. Bunlar kocaman
RNy & f2 NRYPINd?| 4k KARNR2SYy @S KSft e
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fI NP aSidilys Fy2yel|1 @S &adz IA0A K
gazlardan az miktarlarda bulunur bu gezegenlerde. Buralarda,

8 yA WNLAGSNHRS @S WNLIAGSNI At Sa
@21 0dz2N®» |, It yPI OF FiY2aFSNI 3S NBy
yerkirereh T 3A0A dzFI'] GS¥S1 3ST S3SyOA
RNye&lYPT 3A6A oAy GFyS 381838y
12NySG &@F RIF FadSNRAR RNOSNESZI ¢
0S1tSYSYStAGAT & . dzf dziif F NJ I N} &Py F
OANI Aln (BSRPYPRINNS OO EAMIE2] YAf &l
el NLIYF fF NPy @SNJIFfRPEPYP O0AfA&2N
21 !'@4dP G NRPNI {AZ odzyftl NRIFy pt
AyOSt SRA® . dzNI RF RIF 3SeYAO FStl |
DNy So aNaumsSIvYNy AyOSt SySoAf RAEAYR!
RS aSNJNNHRSy tfdzizuel 1FRFNJ]A
FSEI1SGt SNAY @SN It RPEPYP 3l NBOS
FefF NPYRFES 12NYySGt SNAYRS @S | aiif
gozleyebil® SEAT o

0O)¢

8Py o6A1T S &l 1Py &l yPYRIFIX &@SNENI
Mandnnny$s F1PY {NFGSNI @F NP Cal NJF
0l £t 3SaAYRSY @ P m (Af2YSONB 2%

(o]

31 NNf N@2NRdzd . aP1 @SNIA ol f3St ¢
2f dzooyyRlayP { Pal T YLy a2yN} fF @t N
INFGSNISNR | NIYNof SNRANXP DNyNYNI

AN I NFGSNJ I cePE YFAPYLF G yPl 2t dzy
3871 S3Syt SNJ NI aPYyRF1{A o6l ft3St SNRS
LJ Nlel BF RB2E Gy RI y> O0AYRA | NIGP] ! &t
I NFGSNJ I ePf YFAP AceAy &Nl oAy &Pt
2t 0OAEAND | SNYNNBYATAY [flyP 1 &t
38T SASYAYAT RS 0ANI {Af2YSGUNB cel LIF
el NLIPS YI o0FAyNNeSAt Ry YNY | Ny 2f L 6Af
C'NRT 2yEn FRP GSNRAESY m {Af2YSaN
8ANNYA &I RI 20dad oAy @PtftP] 2fRc
KSal L)X I NI dz23dzy RNOYS]GSRAND

(@]



YN@eN] O0ANI 1 2NYySOGAY &l RI | aidSNRA
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I NYyRSYy 31 NNf SoAf SOS] 3IA0A 06ANI LI
31 aGSNBY O0ANI I NYyS1 &OFNRPNY Hp ||
NI} KA6A ! @UdRI 2fF €l yNaAdGN O0ANI 2f I ¢
2fre /FTYyGiSNbdzZNEURS{A DSNWIasS 3TNy
ANYENLZ TFYlFIYPYPYy arelalrt @S Nt
1F@POGEfFNF TSeANNS1ES GFyPYyPe2NWD
NI} KAL) @8SYAYy SRSNB] 3II NRNQ1fSNR 2f
YF@PGtFNRI o1 &tS RSyAeéz2NY

l8UPy LIPNPEt BIRNI®f | SNRUzZE dzF § A RX B 8
38508t SNRS @I NPY !''@8U4Py AlA dzOdz Rz
0ANRSY Al1AeS 061l ftNYRN® .1t NYYSyAy
FPNIIRPEZ FiS6x {1 PI3IPY 11 YNNI SNJ L

Astronomlar Derral Mulholland ve OdilefCa YS X 6 A NJ cel NIJ
a2y dzOdzy Rl 1 @8UPy &Nl SeAyRSys /Iy
GSNAESYy oAf3IAES dz23dzy O6AeAYRS 0A
KS&l LJX I YPOE I NRPNX

9eSNI ! eudPy &Nl SeAyRS ynn &8Pt | y(
kraterin hala gorilebilmesi gekir. Ay'da hava ve su

0dz dzy Y RPEPYRIY F8PYYl |1 &8tSaays

1 NeNON{]T 1N} GSNISNIOGAES 2t RdzEdz I A
1F@RSRATSYyt SNRSy> ! @84RI 3l NNf RN¢€
YNY{1 NYRNNX 4 NLIPO aflanfadaNpugkorany f | NJ &
AyOS G217 oAl 3AESNA O0PNI 1PN ! 8UF
Y2LISNYy Al @S YSLIESNI I RP SSNAt Sy |
YN} GSNISNI ! @URIF1A @21 RSySOS{ 11}
1281 0Af RATESNR KIFf RENDE®2 2RY TS 13
%l YLyttt dzZl F @RI RNO S NFomatedrileri)) N ceN |

3StA0A O0AfS 2NIFtPEP (21 dzii NI 1 T
8L Lo 1l1e&o2fd@2N» LOPY Il NNfYSaA
YAGSEAEAYRSRAND



T 111t

aSiS2NRG oA MA gzPIWPOPYE P @GS 2] 8
ITNFGSNRAY /FyGiSNDdzZNE NI KALX SNRA YAy
A0 NBG SRA@2NX» .dz { N} GSNB DA2NRI
YIG2tA]1 YAftAAaASaA oAfIAYyE SNAYRSyY
al ePRyP8 | £ | NJ 6 dzf dzy RdzE dzy'dz @S odzyft |
8L 8l RPEPYP &l et SySaa NI SNRYS wmcr
8l 1 PEYPO 2fYlIaAaPRPND®

>

f 8Py 06dz 0AAYRS @2NHz2Yt I YPNPY Py

oFol1lr 1FYyPOGZ 4Lt YlF @S adibiii2f Iy
ON&N]l O0ANI KPTtF ! @4l cl NLPYyOI x |
GAGNBOAYE SN @21 2fdz2lJ 3ARSNE | Y
2t YT o0dzd ' @YPY ISeANRAEA 0Ol &f Sz
G§STyAeAetS | feNfSoAf YBY (IEKRNMNI] !

L
ol £t3SaAyS 118t FeylFfl NI &@SNISodAaN
NEFESTGI NNn RSyA@2NX» , SNENI NyRSy
F@yl &l cel NLJPL) @ yaPePyOlFrz 3ISNR F
AYEYPEYET O0ANIRFTALTEATES | f eNf Sc
el NLJPY Ol RIFX 2 FYyRF{A !@&Ul 2ftly
1SaAytA{1aGS 2NIle&lr Pl Pe2N®» .dz | f
ANNRNNNf RNENYRSZ ! 2U0Py Ne &PffPY
Syt SYSaAyS o0ANI GAGNBYSsadSewi NRAEA
GiordanoBrung N} G SNAYAY O0AYy &@PfP |OYIl @&
el NLIYI 3ISeANRAEA 2f Adzadzyt dz& 3dzy

.NGNY o6dz 0Af 3AATSNI R2f I &8t P Pl N
.1 etS 0ANI 2Tl @Py GFNARKA T FYEyfEI N
2t APt PEP ®2] (1FY¥PFUPRIZCR Rz 2ed
¢dzy3dzall htlF &P FA0A ! NAT 2yl aSif
FSEIL1S0ft SNAYyAY 3INYSO aAaG§SYAYAY
38t YSRAEAYA 3l aGSNR&2N®

COSNYI NNBYAT 1@yl 2] el 1Py YSal F¢
boylesine kraterlerl®R St A YRAEAY S 3II NBZ @SNJ]N



Al @dzd G dzNX dzd G dzNK aSGS2NJ | NI G4 SNR vy
@SNENT NYRSK Y2NYySitSNI @S | ad SNEA
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carpmamaya 6zen mi gosterirler? Boyle bir iyimserlik

RNONY Nt SYST & . dzyfdayP 32 tokl aNRIVUFS 14 2Iyod?
TN GSNISNAY KSY !'@URIX KSY &SNJN
2N} YRl 2fdzdGdz€dz FF {11 G KIF@I @S ac
dzl dzy T FYlFyYy 12NX¥zy Yl &Pyl 1 NBPEP]?3
8L @16 2yt NP aAAfRAEA @INRIIREPRC
1dzy GFOPYFaP @S RIFEE OANR{TAYGAL SN
@8SNI FfFy 2f3dzAf F NRPNX CF{1FG YAt @z
gidince, bunlar carpmadan 6tlri meydana gelen yara izlerini

kokunden bile silme gtictine sahip olurlar.

Herhangitll | @ Py &l Rl 381 S3SyAiAy &Nl $
@SN L EFOF{GPNY mNYySeAys dd e {1 ¢
IJA0A Ace (le&yFr1ftP &NNBof SNI 2t OF |
FSEF1SG @FNXGlLy 2tF&fF NP . dzydzy &
taneOA { £t SNRA &t S oedzl dzZNI F NPy 2| &l gl
2T dzZN» |1 y3IA ANNBcet SNAYS>S KIFy3aA &l
aleftsSyS|y 2ftlylr1aPi o ! yOF]1 o6dz al &
FSEI1S0G SG1SYftSNA FFEPNJ ok aPez2NIT
2t dBGEYSYt SNI I EPNJ oFaPe2NXP al NB A
bulunuyor.

al N&A @S WNLAGSNI 81 NNy3aStf SNRA | NI 2
3871 S3Syt SNJ O NRPNY . dzyt | NPy Sy
el LJPYRIF RPNX 42€dzx o02&dz Syrhve/ RSY
dzl @RI GF1€F FGFNF]1 R2fFO3PNI I N
81 NNy3St SNRS A1AO6SNI &l RIF N@SNJ |
' AG6SNRPARE SN I N APYRF  cel NLIPO Yl &T
bunlardan bir parca kopar, gezegenimize rastlayarak meteorit

ol N} 1 @SNENINyS RNOSNI® aNi St SNRAY
sergilerde uzak diinyalardan parcalar olarak sergilenirler.

' A0SNRPARESNI {dzoF €P ON&@N] O0ANI I €N

-l N



1T NeN]T {1NceN{l LI Nl fFNP 21 1T SNNBC
& Pt R Priktelbilyidik lastetoitiler, gezegen yiizeylerin* deki en
@SYA (NI GSNISNRSY &2NXzYf dzRdzNI | NX

_ 113t Kozmos:F.8

TEYFYElF NI 6ANI 38T S3a3SyAysT &l { PYPYyF
YySRSyAetS 2fdzoYl 10y | f PYadd dzf R dzE
FAGSNRPAG (1dzol €PEX {SYRAYA LI Nbel f I
.dz a2y oPl1 2flL&PtP] GFIOPYPE@2NE c
381 S3SyAy 1{SYRA (SYRAYS LI Gfl &PL
OAf YA@2NXY ClF{1Fd o06S8St1A RS oleéefsS =z

SatirnN @S ONBt SeSy KFf 1 FfFN I aidSNEA
31 AGSNRE@2NI F N . dzyf I NJ 38T S3aSyAy
2fdzo0Ydzo YAt &l NXFNODF { NeNON|l !&duft
YSRSyAetS OAGINRF{A O0ANI!&Ul ¢
olabilir bu kiigticuk A/t I N , I Rl 21 &l 1 Py®Py
gicige@AGf SNA &NI NYyRSYy LJ Nel tFyly
2f L OAEAND . 061l O0ANI 2fl aPtP|{ RI3
IA0A O0ANI ! @8UPYRIFIY FPNILF&FYy YI RRS
Y RRS RINJ&ARYAG 06AN) RSy3IS RdzNHzYdz
' Ny yYNAUNY RF KFEE1FEFNI AAAGSYA O
KSYSYy KSYSy 2ttt ylF{RPOP o0dzf dzyl y ¢
1SOFSRATSOAT YAOUANI bSLIGNYUNY RS
sorusu,gezeged A f AAYE SNAYAY 3ANYRSY RSTFI
Sodzkonusu halkalar, Jupiter benzeri gezegenlerin evrendeki zel
OANJ AN& | NF oef NP 2fl 0Af AN

Satlrn'den Venus'e dek gezegenlerin son donemlerde ¢carpma

RdzNHzYdz2tF {FINBP (I NBPel J1B5DRP]f I
@ Pt PYRIF LYYlIydzsSt +StA120a1e& | RPy
GF N FTPYRIY &l &PyftlyRPd® DSYyAo KI
KFETPNILFYLYy o6dz {AGEOF 4 aNLIBGO Yy RBA
BSNRAE YASGANY DST S3Sy oNeNlfNENYF
JUR GSN) aAa0SYAYRS KSNI ylaprtal 2f
@Pf (FRFNJIyOS o0dzydzy Ace INYSSE aa



al NEYUtl O0ANJFoe 1SIT o NLIPOUPEPY P
5SyAT UA | @PNRPEPY Fh'dam Bay' F 8 8 NIPY P& N
aretr RPECYP @S W2akKdzZ dYy SYANI SN
Sy3aStt SRAEAYA al &f Ne2NRdzd . dz & NI
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1TFY LIGEFYEFEEFENP @S &Sttt SNary 31 NI
ATFRSaAyS 3INBZ {FNXYIFoP] 3IS71 S3Sy
sonucunda, b kornet hemen hemen dairesel bir yéringeye
20dzNF N¥{ oAf RAEAYAT xSyNa 3Si1S13
31 NB +SyNa Sa{ARSYy &21Ydwoo

Ny

«T SNAYRS 06ANIT OP] RdzNI NIX 1 Fyfl dYy
RNONYOSt SNA KSYSy GNYNexEnS Yl yt P¢
2f 3dzf NPyl AGANIT SGYA@2NIIFNE @&l
2t 0At SOSEAYS 11 NBP 0Pl Pé2NI | N®
modelde gezegenler yoringelerindeki 6lgeklere uygun olarak

31 aGSNAtSYST @ 4Nyl N ol 8feRi 0ANJI &8
gezegenler gozle zor gorulecek kuguklikte gosterilebilir.

Gezegenleri gercek olgekleriyle gosterebilecek olsak, yani toz

T SNNBEOAEA FIA0A I AGSNARESOAT ANI SN
ESNINNBYATS O0ANJ I 0AY @Pf AwAYF
2|1 |1 o0dzZ dzyRdz€dzydz {2t &t PlLEF Iy
1relrtP] @S YFRSYyA @&l LIPRF 06AN 3SI
fakirdir. Oysa Jiipite] A +*Sf Al 20al1@& 12NYySGAyYy
one siriyorddK SYSy KSYSy (GNYNetS KARNZR
JupiterRSy 12Ny Sié @& RF 3871 S3Sy FPNJ
1TFreyr 1ty @210Gdz2N®» . dzyt I NRI'y KSNF
gecse, gezegenimizin donmesini «durduramaz». Ustelik
RdzZNRdzZNRdzl Gy &2y N} @SyYyARSY RI YRI
LI G YIFaP &F RP] abs ] NI NI IPWR & WIP YA
R2ENHz P N} OF1 2S2t22A1 1FyPi F
8L 1T PGELFNPYRFE £SyNaddSy &l T -SRAfEY
YAY +SyN&aUNy 12NySGaGSy o6ANI 3ST §:



OF 0 .AfRAS)\Y ‘III-[éI‘PNJWé\féIGX“[(]IQNNKEI-G
‘12Ny YNRFKFf Sah 2t FNF 1T FoePlfI Y
IIttSeQR)\N.ID 9Rdey'R I 1 £ f S8 bdzKUoc
NJ-éutIyuPaIf 6021dzn 2f I NI ] y)\ijété
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rinten Oncesine rastlar (*). Bir hayli eliptik yogti bir cismin,

0dzaNYy RIFANB&aSt 0AeAYS w21 &l Py
el 6dzOF'1] 3SceYSair 2ftlLyl1 RPOPRPND
0SYT SN 2fFyl1aPl RFEKF 0ANe21 @I N

DSNB]l o0AfAYFRFEYflY>YX 3ISNB1a&AS (2Yyc
tarafPy Ry my S aNNNf Sy @FNBRIFI&PYf | NF
P N®» bS GFENI{AZI 60AfAY {SYRAYA
+F NBF@PYEFNPY o0AfAY GFNFFTPYRIY 1
AaPYylI @PYRIY 3SeYSair 3IASNB1fARAND 4
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. TSy +SyNaUNy 3S0O0S el yPyl RIKI
ANYRNIT @FyPyld® .dz F N} RFX 06dz 6dz :
RI' YRNEN &P SINIWNBUY SN FPYRI RI Yy
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+SyNadysS wSONARt RAE SN CIF 11l
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«Nigin géremiyorsun?»
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« dzf dzGf I NJ ySRSyYy 2f dzd Ydzd (0 dzZNK n

«Sudan tabii.»
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«CUnku orada daha cok su var.»
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. FdF1fPLEF NP
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YALI G2LI NI FYYFAP @S RSESNI SYRANX
RNy &l RI OFyftP @I NI P I rNRibilio dzf dzy c
+SyNa o0ATA o6l1&tS RNONyYSeS 1 2NIc
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SYyNaUNy &l LIPAaP KIFI1T{1PYRI FyFKGRKN
LINAT Yl &F RI POPEPY | PNPYPY Pl Il
el f POYFEIINRFY StRS SRAfRA® . dz PI
RNT INYy @Al 3Af SN 3SeSN®» b2NNIf 06°
0AN) @8FNPEI &l yStaAftRALGSY az2yNI

Pl 3F N AaPYRIY 3SeANREANBRSSE GFe&F |
F@NPOPNIP ¢F&8F &@N1aS1T FNBllyatP ¢
kadary 2 NE YIF @AZ @SO0Af X &l NPX { dzNHzy
NEBYy1tSNRA 31 NSBOAf RAEAYAT AceAy 0 dzy
heal GFeFdl POPEPYy 3II NRNENYNT ol
g NRPNXY 51 KIFI &@8Nl1&asS1 FTNB{lyaftl NRI
mordtesh | RPYP @GSNRAEAYAT POPEP o dz
POP] 2fdzld YA{UNBLI NI | €NY &l cel NX
F NPt NI @S F202St STGNR] KNONBE SNJ
I TESNAYATES FEANF@FO0Af RAEAYAT RS
otesinde(i I @ ¥FPY¥PY P o1 f NPN PY dzl diP gzl

| 6SaAyRS@4aS 3AFYYl POPYflNPZ RIKI
1 PNY¥PI PYPy | iSaAyRS GFeFTPy 1Pl Pt
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& LI yF oAt YAS G MNIRAEIATYNMYN T1 NiyS a1 yNE
GSNX¥Y2YSiNBeS PoP] @FNRPEPYRIYyS
8N1aStRAEA 3II NNf RN 4PYyIPNI {fP &
AtSi1Syn tSNI 1 PIPElIGS&EA POPYE | NF
ol t NYNY | 6S&aAYyRS (ff 2IFtPlyNIRe2d | IEYN
dzy £ FNJ IFEYYE POPYEIlNPYRIEY NI Reé?2
POP|l UGUNNISNARANI | SLJAA RS | adNRy

OF0O LOP] O6ANJ RFf3Il KFENBTSGARANI
0AN) alyArAesSoz Il bRy FEEAPOFYFEATSTHA
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AceAyS dZ oty RFEf3lF o02é&dz al @PaP 1
T:mT

YATAY NByl Fft3aAPEFYLF EFYyP {PaPif
1TSS 31 NNt SoOAf ANI 6dz { NeNON| PO T

mynn @PfPYRI ¥Fsdnubaidk gitlidemalt G S / 2
OAfAARS AfAOTAY O0ANI I NYST] F NF NJS
31 AGSNRAD® CAT AlaSt 2tFN¥{1 &PtRPI
JARAT SYS@SOSEAYA @S odzyft I NPy &t L
3SeSYSeSOS e Addra (RN /NYYSyS 31 db dzy f | NP
KIF11PYRF1TA o0Af3IAfSNRSY azyadd | F
&l yP@2NRdzd CF{1IG /2YGSUdzy mf NYNy
31 1t SNRS1{A OAaAAYESNRY &l LIPAPYP ¢
8F NI NI FyPt oAt SOSEA | yiki 8Pt RPD &
1AY&lF &ttt StSYSyidftSNE FIENJLEP POP]
O9YRALTESNAYRSY o6FTPtIFINP (F&FPy 3l
oFTPEFNP GFeFPy 3I1TES 31 NNfyYSeSy
FGY2AFSNAYAY GF@FPYRI @Sipt 6 ANJ &7
ATFRS SRSNJ1AX o0dz RI POPEPY ol 61
APNI RI 2yl SYAO @2fdz2fl 11 LI PNRT
RSEAOA]l O0ANI Y2f S{UNt &F RI I {2Ydy
GFEeFPYylF FAGPEP |1 St o0dékiax YiEtl APy
I TSttAlLESNAE @8SNENT NYRSYyI &l yA c
GFYyPYYF&P 3IA0A GFYyPYPNWP DNySoUAYy



A1 KALIWYAOAT 3JAO0A OAf SOAfA@2NHzZ & L
0dzft dzy Rdz€Edz &l LI F YYPOGPNI o, dzyl yf T
adPy P OSNX¥St SNRA ySRSyAetS KSft Adzy
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01 PYPYRIY T S8Sy3aAay YlyeSial ! &Pt
2] dZ F{1fFNRF{A 3AFLElF1a8AESNRAY &L
YAf&@FNI I NDI @PfRPI Py @SANRABA (21
aLISTGiNRA]2LIz KSYSY KSYSYy AAKANDLI
RNT S@AyS dz F YPOGPNX . dz G§STyAl 1
FePl 1FtPNX® ! dz3dzadS /2Y0iSUdzy 6 dz
2t Ydzo (0 dzNX

9ESNI +SyNa ok dF 1€t Pt didgilerinil I LX P ¢
GFre@FPyYyRF 31 N¥S1T YNY]INy 2fdz2NRdzd
Mount Wilson Go6zlemevinde denenen ilk spektroskopik

FNF OGPNXNIEEFNRFYS £#SyNa odz dziit F NPy
NI &Gt YFRPD . dzf dziift 'y NI SNAYRS Ay
Venisiy 2 ol &t SOS ol £ S 6SyIl SNE 1 dzNJ -
Daha sonraki incelemeler, Venus'in atmosferinde buyuk
YALGFNRIF 1FNDb2yRA21aA0 0dzZ dzy RdzE ¢
3ST1 S3ISYRS1{A ONGNY &dz2dzy KARNER{] I N
1FND2YyRAZ2T &A (urnkdenedé VeNR iz§dayidit 0
LISGNREt RSYATAYRSY YS@RIyl 38t RACE
oAfIAY RSI odzZ dziif F NPy NI SNAYRS 2
odzf dzif I NPYy @2 &a2€dzlz 2t dzodzyl ol
RFEYEFOPIEII N KIfAYRYS RREidd & F o@PicH
0dzKI NP 3IA06A IITN]TYSRAEAYA &l &f SY
GFKYAYESNAYS 3I NBZ {ANBeil dPYPY
RPOPYRI +SyNa 3ISTS3Syar GNYNet$§S 2
FGY2aFSNRS]{A @2€dzy I NDb2¥RAZ21A&AF
2f L€y adzRlI'y RSEAfI {1IND2yF(GfP &
DSNIS|] RdzZNHzY KIF11PYyRI Af]1 06SfANI
1PIPtlI GS&aA ol t NYE SNAYRSY 35St YSYA
bolimiine aittir. Birradye St S& {1 2LJX 0ANJ T2 42 ¢&NJ



RIFEKI PAEB&ESROIAOA A0 3II NNNJ @S 3l €N
FftFOFl 6S{AftRS &1 yt SYRANRAEAYATF
YALGF N SYSNEBAYAY &@SNENI NyS ISt RA
NI Re2 aAyelfftSNR Il yRSNRATE SNA YA
@S GStSgogAaTez2y &l ySiSy (A0Af SNAY
T -T {-th

ydz oAfYS{iSeAl o CIL{1lFdG R2€lf OAa&A
31 YRSNYSEtSNAYAY o6F61F YySRSyf SNR
.dzy t F NRFY OANRET &POF{1-2tYFtl NPRF

teleskoplardan biri Veniis gezegenine€Eddldz ceS ONA f RA EA Y
aN1 48] PaR SRGNESSANY SIING Reé2 RFf 3
Fytr3PEt RPO® CH1FG +£SyNauUNy &Ni §&)
2NI &l (12elyX 11 NIyfP]l 0dzf dziif | NF
I N} OPYPY o0AT S 0dz Syzeyinéipnesiold ST S 3¢
lyEFE3PERP 1AZ +SyNa &FyPea2N® +8Sy
FEFyErNPS y& 1FND2yFdG 218 ydzaf b
12¢ 1 &8 RPN

AT KSNJ oSeir eryaPrely PoPlfl 3N
gibi, elektrik ampuli devedd L O PEPY POPYf Il Yy oI |
geri gelerek g6zumuzun igine girer. Fakat eskiler, ki bunlar

N} APYRF 9dzlft AR JIA0OA | ySYEA (A0
POPYEtFINPYZ olF1Ptly OA&AYS GSYIa ¢
al yPNI I NRPOY OS82 & NNdzHNYWI RN ONI &Gt I
1FNF Yyt Pl 06ANI 2RI RIA] Al o€PATaf YAV 831 NeR
FYF R2€&€Ff O0ANI RNONYyOS 2fF N} 1 0 dz
bir laser'le bir fotohiicre ya da bir radar vericiyle bir radyo

St Sal20dzt I NIGEPPY[RIEINIANT- § dzl | 1 GF 1A
£ 3Pt PE2NHZd @ wkRIENIFAGNRBY2YAAAYF
OANI GSES&a12L) GFNYFPYRIY 31 YRSNAC
yerklUremize bakan bdlgesine carparak geri dondyorlar. Birgok

RIf 3L dzl dzyt daE ddy dkeli t E S NAEY NG Y2aTFSE
RFEIFETFNPYlI ({FNBP OoNGNYNetS aler
N} Ré2 RFf3IFfFNPYP SYSOS]T &l RI &

R2ENHz RIFEPiGFOF1Z o6latS08 NI Raz2 F



Venliis yoriingesinde donerken yiizeyinllek 6 ST A f  SNRA AT f
adzNBGAetS Af]1 1S1T £SyNaudsS 3INYyNy
RSe@AOEST 2SyNauUNy {(SYRA S1aSyAr c
zaman. Vends yerytizi gind olarak 243 giinde bir ddnmektedir;

FyOF] 3INySo araidadSYAyRBduWeri i NY RA €
8l YNy GSNBRAYS>T &FyA 3ISNRES R2ENE
DNy S6 oF GPRIF -R2EIINE R2E&€dzRI o
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GFNJ @S 3INYSOAY R2€dzodzy Ry 06ANJ R
@8SNENI N INYN 2fF N1 mmy 3INYyRNND
KSNJ RSTIFaPyRI KSYSy KSYSy &NIT Nyl

+SYNaUNy NIRFNJe@zftdeefl F202&NI) Tf
yey'NT Ny S @SNISOGANRE YAS NI RFENIP
eSOINBAAYRS R2ft I 0ly tA2ySSNI I NI OF
I ePf YPO (NI GSNJ Il NNYGNf SNA 21 7
+SYNaUNy w21 &Fo6fP 0AN) 3AST S3Sy 7
Venis'tekikrda SNI SNJ 2f Rdz]l el & PERPNID AY
GF N FPYRFEY GNYNetS IATEA §dzddz oy
gOérmekteyiz.

+SyNaUyNy &NiSeAyRS1{A PaPx KSY NI
R2ENHzZRIY dzZl & NI OP | f eNYf SNAYRSE
santigrad derecedir. M ¥ 1| FPNPYf I NPYRIYy Sy
aPOI1® , NI SeEAYyRS RNye&l FdiY2a¥SNA
AN dzZl @ N OPYPY SyNauasS dz dzy
AceAYyRS ANNB1ftA azedzidzZ YFaP ISNB]

{20880t SN . AN* AEAY O& I e5ENEQSPNEC
31 YRSNRAE SN . dzyf | NJ @&2¢€dzy FGY24aH1
. FTPEEFENP £SyNa @Nl SeEAYyRS O6ANI &l
RA® {20eSGtSNHAY FTOGGPLEFNP =Sy SH
+SyNadiSy F202NI FE I N ceS{GAf SN

DI T Ny 31 NX3d WBRA &5 yRAEPNY | Pl &85
FILFG Af]l 2tFNI] DFEAES2Uydzy {1 &



KSNKIYy3aA O0ANI OSTAf FT&@PNI SGYS] =z
Y2Nl 6S&aA ol ft3S@A GFNIRPEPYRIXZ &N
IJANREF LX P 0 A NDEKRYZR|  &Al&f (FSRY2ANIE FdNDw N
Mmann YSGNBzZ altkdidS ocn {Y® KPI L

22pec I ND2YRA21aAAGGAND-bAGNR2SY S

02yY2y21aArid @S 1 GSTA 3AFTEFNI S&¢
rastlanan hidrokarbon ya da karbonhid@tam milyonda 0.1'den

RS ITRPNX®» x+SyNauUNy odzZ dzifly azyc
2fF N1 {FNDBDPYPI I @P{lPe2N» !'T YAj]
1221

NEFE2NR] | &aAd RS o0dzf dzydzé 2 NI | N 2
0AfS +SyNa &l oyevola@kgoBKIYBIS NRA 6 a AT ¢

+SyNa @NlSeAyS np 1Y®P {FEFylF RSI
8l 8PE PN .dz y210GFRIFY AGAOI NBYy @&z
FGY2aFSNIS 1 FNBPEFSPe2NUzZ & . dzy dzy
dylesine yiiksek ki, yiizeyi gérulmiyor. Sih PO PEP | Y2 a
Y2t SYUNffSNBE cel NLJPLJ ISNR&S RI yRN¢E
YSeeKdzZ NYNT (FtPe&2NW» ! G Y2AFSNRY ¢
821 &lLtyPIOF FGY2AFSNRAY 0SSt ANHA
12ydzadzd , SNY] NNBYAT RS KI @FyPy 2]
kadeNJ DNy S& POPEP odz dziif I NRIy +SyN

.1 POP aPOlePr ST AOA ol aPyoprPx 1
1 PNYPI PtPLEF {1 NPSPYOFET +#SyN&a o
OSKSYYSYA FYRPNPe2NW» 4P1FNIOoAER
FyOF{1 olTRSo0® @zNH20 ISWRY &kt PN
INK 2N} &a&PYyRFESZT {NK 06dzNF &PyRI dz I
1FfYPO6 0ANI dd & INIOP (It PYyiPaPy
YEYTFNFEFN @FNY . NGNYy o6dzyf | N RI

I NJ f P € PdiliRdsiyson Hdredd|z& gorintilerdir ().
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OFU0 .dz 602€dz0dz @ SNRS OFytP @I NI Py
RSEAOA] OFNIPLEFNPY o0AfS od dzy Y
38t S0At Sy o0l o61FOF O0ABR2E22A1 Y2f ¢
kurtulamazlar. Fakatde St AY 120X o6dz 3ST S3ASyF



Oyt Pt I NE &I 06l YPOfFNRPNYD .| &fS
1TAK , SNINNBYAT RS 0AftAYAY 23St A
gezegenlerin devinimlerindeki diizenin gozlemlenmesiyle

2f Ydz0 G dzNXP heS8l odSgziiel BNY&E NPt P &
DSOSt SNJ 2t Rdz] el dzl dzy = & SNENT N 3N
Cr{ld 3SO0StSeray +SyNaddSy 31 1ftSNH
31 NBYST aAyAl ®© DNYRNI o0AfS DNySs
FyOF1 RSYAT RAOA YORIS l&yrRRIF{PRENBY |+ &
gezegeninde bir
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+SyN&ax 3871 S8S3Sy ol LIPYRF FStIF1SGAy
., SNENT NYRS1{A &N{asS] PaPxr &SNIf LN
81l yiSYS 6SyT SNI 6ANJI aNNBeiSy 11 &y
31 NNf SoAf Sgaydandz ATNG RN I & P dzo (0 dzNJ
FGY2AFSNAYRSY @S odz dziif I NPYRI Yy =
21 aPOlI]l 2fRdzZdzyRFyX 3IANYSSE POPE
elyaPayrel ool ftFN® CF1FG SyNa
T &APOF] RARSEAYOS2BRUBIEZEBRYSY il
0l f NYNYRS RSEAf ®ORST e2€dzyf dzl | PI
.dzydzyt I O0ANIA1GS SyNa FidyY2aTtSNy
1PI Pl iSaAxr POPYl &F&@RFEY O6ANI 2NII
KSYSy GNYNetS SYAf tnud (Gdzidz] £ yYPC

I+

radyo(il St Sa12LJ {1 dzNUz &l DNy Sd 3II NNt S
dzl F {GF1A RFEKF o0F&1F OA&AYESNI RS
FaGNRFAT Al 3AStA0aS@RAY @NRPI £ I N

@Pl | NPfFOAfANRAZ FL1ld oNdéNy o6 dz
1FEYEQary 1GS 3SeSYSTRA® aSNF{ ¢
0ANJ ANY dzeeYl @PX &2€&dzy KI &R o AN

@S NI SNISNAYRS{A np (Af2YSGNBT A
a2ydzell 2 GFOoF1FRFEY cF]I'PMERIEDF SE N
2t N1 2 DNySotAsz 3IST S3aISyAH:I &Pt
1TFENDPEFOYFEFNRPE FOFo6FX GSLI AL SH
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a2y dzOdzy R PaP RNI S@&A &NlaSftAND ¢
82¢cdzy FiY2aFSNRSy |1 PIPtliSar PoOT
alcaktaki atmosfd RS @S &Nl SeRS SYAf Sy 3TNy

noktaya dek artar.

9SGz RNyelYPIPYy 12Y0dzadz +SyN&a =z
8L 3l YylId&P O0ANI @8SNJ RSEAf D 1Yl B@AYS
ANY1N 1SYRA | ®@PaAPYRIYy KI&NB{ dz|
,dzyby @S b2NRA{ 06Ydz §®lojidlidgkiS f S NA >
1FKNFYFEYyflNPY e2€dzZz yS RS 2f &l =
SLSe o6l KINOFYPofI NRPNX» YPel &af
381 SASYyAYAT KIF{1PYRIFXZ 2ydz / SKSyy
| ENBYS®x8gA 68 O NRPNW

L, FENPaP Ayaly @FNPAP Fatly 2ty {
OANI T FYFYEfFN RNTAINYS LINIIF] @S ¢
el f NyRSy 23St Sy (dzy FPNIPYLIl I NPe&f
YSRSyAeftS OGAYRA | @PYVYyPéSNDSNAAL Dt
C2NJ3 d4dF YES2LI OGN Uy PYy TeEySaiA | Rt
ASGANRE YASGANI -. dz RAJLAEAGES 1Syl

OF0O +*SYNAUGSTA adz 0dzKI NPYPY YAT]C
1SaAytA]l @21® t A2y SSNI dz2 Rdzi dzy dzy
20dzl dz 2N} yPYRI &adz YS@OdzRdz 6 Af RAN
MHUYAY @GSNRAEA O0AfIAESNE &NI RS ¢
0dzt dzy RdzEdzydz 0 Af RANRA® 9E€ESNJ odzyf |
GF 1T RANRS {INDb2YyRA214&aAGES &adz o0dKl
nyndsS &NjasStiavySesS &@SGHSNkA RSYST
GF KYAYSY A1 A ydakdirdekaridadiokRi® € NHzR dzNJ
YALGFNPet Il &dz 0dzKF NP YA{dF NP 3SI
RSNBOSeS @P{IIN¥YFe&lF &@SGSNIXIA 2f VYl ]
pencerelNA YAY OGPl YYlI &P AceAy | GY247F¢
G NRPNJ FytflFYPYyl 3ISEANT xSyNauNy
{hZ= /' h @S 1 /L YATGOGFNIIFNP ISNR |
albetlylLelr SG1Sy 2f dNW
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NI f tFNJUYPYylr ISUGANREPOAPARGY AEdz &
NT SNAYRSTA &I TPtFIN KSYSy KSYSy
YSRSYA RdzyrytP &ara @S alylear GS
TANIAfAEARANY xSyNa 3ISTS3aASyAr I
SyT SNA 06 AN RdzNHzY® | SNE NierNy RS A
NLINNNNE FyOF] o0dz &NNBe w2l &l gl
NaaStA aPNIRFEfFNI YAf&2yfl NOI &
2y dzOdz 2t dzoly {1 N@eN] {NJFGSNI SNI o°¢
12NUz2NX F NP O0fF0 TyalyPy @rkaNgini i PEP
ePt FeF{1dl 1FEPNIFND .1 &fSaix el ¢
1 NeN]l &F RIFI oN&Nl FStN{SdfSNI RS
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Y

=~ ¢« O

Q)¢

+SyNadisSzy @SNINNBYAT RS @S 3INYSH
3871 S3Syt SNRS FStI1 183t SNAy &SNI S
Dahayava @S G(S1RNT S @821 SRAOA &NNEB«
RSNBtSNE | 1FNRdzZ F NJ @S aStfSNAyYy
al NEUGF SaiA F1FNBdz {FfPydPtl NP
WNLAGSNHAY ! 8UdP 2fly f2URI &l T2
el GIY]HYr NR Y| RPEP &l yPft PeE2NXP |, SNE
sistemleri, Venus ve Jupiter'deki atmosfer de benzer bir etki

& LI N» DST S3ISYyAYAT RS @S al NBEUG
Volkanlar yerklrenin ve lo'nun atmosferine dokintiler

puskurtir. Veniis'in, MatsPy @S 3IST SASYAYAT AY
OA@A Yt SNAYA Ace 2S2ft22A1 &aANNBcet SN
RAff SNBS RSaidly 2ftly o6dzl dzf -1 NJ & SN
f 1 N . dz dzf £ NPy al NaUGlE RIE Fey®P

(*) Bu konuda daha kesiibNJ 6 S& al &@f SYS1 3ISNEB]
a2y dzOdz 2t dzoYdzo cel LJP mn 1 Y®PLA] 0 A
31 NNE NNE WS2f22A1 o6F1PYRIY A&dA]
JA0A ol £t 38t SNRS 06ANI I NI GSNI SNRIT ¢
dayanabilir. Daha kiicik captaNJ 4 SNX SNJ Rl Kl &P
el 6dzOF 1 2NIFRFEY 1F@062td2NIIFNE |18
bdlgelerde.
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Yy dza dzRdzNX . dz AaNNB cef SNRA Y YLy o0l
| GNHzLI Uy Py oN&éN{ o0ANI ol fNYN 1F NI
| yOS 06dzaNy / KAOIF3A24Yydzy o dzf dzy RdzE c
odzZ I fGPYRI 31 YNf NERN® al NAUGE ¢
3871 S3Syt SNRS 06dzANY 06ANRSYOANB Y&
OSTAffSNI I NN@2NHzZl & . dzyf I NJ YAf &z
gezegf f SNAY A{1fAYESNR 21 RSEAOAT]

, SNENT NYyNy 0S1tAYyA @S A1fAYAYA F
all12ydzadzRdzZNY h Rl @SONB (1 206dz |
OFyt Pt I NRPNX Sy NadyidsS 2f RdzEdz IAc
@S adzySwBlyNRES 0ANI ASNF 1 20dzf dz ¢
1206dzf £y ISeSNIA 2ftYlFal I &SNJ] NNE
RSNBEOSaAyAy |ftidPylr RNOSNRA® hilel
KFEelradP YNYINyYy {Ptlty o0dzRdzNX | | FAT
Venls'teki gibi grkiiremizde de 90 atmosfdik karbondioksit

@ NRPNJT o6dz FFENJfF 1A ({ANBeildP
@SN I 6dz&dzy R RPNE | iY2aFSNRS &27¢
RS @21 T POPl® DNYySSsUAY & | PYPYyl
.1 8t S 0 A Nbksith &ir bpllimidii fiFaydeki kayalardan
RPOIFINP FGFNE odz2al &aSNI {(206dz €I N
@8Nl SeERS{A PaP RNIS@A &@N1aStANRAC(
1TFND2YFGE NI 0dzKIF NI FoFNF1 1FND2YF
RNT INy WRapPlIed@linNmNgd +SyNaudNy DNy
ylUzinden, bu gezegenin tarihinin ilk donemlerinde béyle bir

2f 3d2tF 1INDPEIOGPEPYP &l yPeé 2 NUZ
dz2 I NP &l &8Pt YLFf PRPNXP . ATAY &SN NN
1TFNDPEI Ol OAE AN

Bugiinkii sanayizé 31 NX PEPY Py ol 6f POl Sy SN
BSNRAEAYAT &F{PGfFNRPNY hRdzy @S
drlYlrldlrePi o . dzyt I NP &1 1FNySyzZ &
2f Y1 NI SNBZ TIENINIP IFTEFN &FFF
yerylzi atmosferindeRi F Nb 2y RA 21 aA 0 YA{1GF NP
I NIPe&2NX» { SNIRIF{A PaAP | NIPOSPYPY
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aP 2t aPt PEPE w21 RAQL1FGEA 2 Y)Y
CSNINNBYATAY GNY PaPaPyRE O60AN &t
felakete neden olabilir. Kilr, petrol ya da mazot yakarken,
FGY2AFSNBE ANt FNNA] FaAiAd RS atlf P
38T SASYAYATAY GY2AFSNAYRS | NoeN(
2f dz0 G dzZNRdz] £ F NP @2€dzy aAasS Nradafr
Y2t STUNffSNIS SBHNER dENWRERAFfdA SS5AFYZAND C
0AAYAYATAY dzd dzy RI ySYRS R2 € dzNJ
kestirememekteyiz.

.dz FN* RF A1fAYA 1FNBPG &1 yRS RS
AyalytrN @NT oAyt SNODS &Pt 2N)NI yf
@S SPOAt KIFegdlyfl NPy &SY 2fF NI
2f Y aPyl 311 véddkY|dz2RINIIP WBR YIS aa | y |
ormanladNJPy @21 SRAfYSaA @S KlIegry 2
@ @3IPYRPNXP bS GFNI {AZ 2NNIyYyTl N
hafr1tFN Rl cel f RSy RIFIKI 12@&dz NBy
INYySS8 POPEP YALlGIFINP FTIFfYPOUPND®
yizindegezZ8B SYAYAT &Nl S@AyAy PaAPAPYP
kutup takkesinin boyutunu buyutir ve beyaz rengi nedeniyle
8SNENI NyS 38StSy 3aANYySs POPEPY RI F
RFEKI RI &az2¢ecdzyaPyl @2t | ol 0Af AN
OF 0 2f3dzadzyl &2f | cel NJYP

CATAY aS@OAYEA 3ST SIASYAYAMPIERSRNIN I
+SYNa w21 aPOl {1 0ANI e-fiNihizsel NB ez
dz2 3dzy O0ANJ @8SNE Ayaly2€fdz AceAy oA
381 S3ISYyRS SONRY 3IFSEANNASGUGUAND CI |
KimA YAT 0271 dzf d22NJ 2f [ 0Af AN %I @I f
SG1AtA@2NYZ © , SNENT NYyNy @SONB |z
6F0 !'t0SR2X 060ANJ 38T SASYS 3ASt AL c
dénen bolumunin, élctusudur. Yerkiremizin Albedo'su %30

op URA NX Dgerykilan baumntne ®BpfaR gmer ve
ESNINNBYATAY 2NIIFfFYlF RNIS& PaPs
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KSYYSYAYS &l RI alNAUYUPY o0dd dzf cel
12ydzadz YdzK . dz a2NH2Rl 1Sary &l yPi
ikliminin toptan incelenmesi, yktiremizin oteki gezegenlerle

1FNDPEFOGPNPEYFaPY KSYNI @21 RNC¢C
2fYdOof I NRPNX . dzyt | NJ NT SNAYRS FI1
AATEA]l DS o0AfAYyoeaATfA1ES &SN NNE
dzl dzy @+ RSt A & yedRogtH NaRAYVEPWS RSS, 21tilY
G2LINT €P @2NI 1flFo6d§PNPe2NUAd @

CANJ e YAfE2ysS @Pf | yOSsT &@SNENIN
0StANRAEAYRST TGSy 2NIF &Fol dzf
DSy cef AEAYAY FStI1SGf SNAYRS&Y @S ¢
@Pf 3ISceYAOUADP . AT AYy&alyftlFINE OAYF
SG1AtSe@SOS1T O0ANI RIFGNIyYyPS 31 &0 SN
OATEtSNB AlfAYAYATA SG1AftSYS INONR
81 YRS 1dzA t Iyl OFEPT K 44X Ayal yf Py
sorunlNRI o0Af IAAATEAES @S UySYStlIIrt
Y&l @FRStA Pl NIFNP @SN]JNNBYAI
Yoksa daha uzun zaman 6lgulerini g6zéninde tuta= Tak ona gore

el f POPL) e20dzl f I NPYPI PX {2 NUzyf I NF
gezegenimizil NI PEPY P 1 2 NHz& dzOdz { I NXYI O T
SNRAN)XYS&S YA clfPolkOFEPI K | SNJ NN
YPNPEFOFI]l SoeélHn GNNNYRSY 06ANI 0S¢
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Y2LISNYATUAY FAINAYA LI e&trolys ol
86l RPEPYPI &SNAY o6AN) 3871 S3Sy 2¢
GF N TPYRIY FT8RPYfIlGPt RPIh&naA|l NN I
IA0A oFT Sy KFelf {1dNX¥YF{dFy 1G4S ¢
miS1TA 3ISTSASYyft SNAY RS (1SyRAf SNAy
@S KIFGhGF @SNENI NYRS{A JIAOA Ayaly
a1l 8f SESYf SNI RS @yP 0AcAYRSE KI &l
AAaGSRAEAYA @FLIWGIPEP @S &l LIWIPL I NF
1FHE1POYIE] ylLaPt 2tal &2ydzoe GSN)E
&2 NHzO G dzNXY I | cePf YI &Py Py 3ISNB1aATl ¢
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misti... Fakat bir stire 6nce bu konu lizerinde biraz ciddiyetle
RNONY Ny &SI RIKIYRAYOS ISt YAO6 3IASceY
RFEKF F{PffP aFr@RPEPYRIFIY RSEAf I z
RNy &Fe&l 3StYS Ydzif dzf dz€dzyl SNAOS (A
d2ydzeadd fdz€l YFK{HY 2fYlI&loAf SOS
RdzNRdzNJ YI & Oy P& $5A RADINEYIONEY Al ceP f
geldi.

T Christian Huygens, New Conjectures Concerning the Planetary
VVorlds, Their Innabitants and Productions, yakl. 1690

TyalytrNPYy 31NN FflyftlNPYyP 3ISyA
gelecek... Ve yerkiremiz gibi gezelgemoreceklerdir.

T/ KNREAG2LIKSNI 2 NBYysS DNBakKly [ 2ff:¢
1657

al!w{de¢! 1! I'¢ h[|]t hife& XOFUBLP p
Once biiyiik bir gazetenin sahibi, tnlii bir astronoma boyle bir

telgraf cekerek posta Ucreti kendisine ait olmak é&zbilgi
AdaGSYASGAD | AGNRPY2Y O0ANIT RNONYF
YTa{9 .T[aT,hwX YTa{9 . T[aT, hwod
dzl YI yPy PaNI NIl ol &ftSaiA O0ANI 0Af =
FoePltFYFel 1dzZEl] FavYlelNI]1 al NAC
soySe Syt SNI S KFeld 2tYFIRPEPYP al @



0dzydz ON&8N]l OANI 202NRARGSefS | Pl fTF
2T Y APYP ®2] ABGRZEBYNAPNIP ABGBYVAER
GFNF F4GF NI ANHzo dzy R Rl F O3 PNP&l 11 c
OAfAYAY | yalI NRNEN KSNJI ATA GFIF NI
APYPNXYP 06UGPP . ANDANRYS {11 NBPG A
1TFGEFYYFE]T A&adSYA@2NI 31T N{USYy 06ANX
12ydzRRIF® ¢S1 2fadzy RI  yinl&Pft 2f dzNE
al NaUGE Ayaly &@FolRP
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EYlF AfAGLAY OSNRAESNAYAY &2yNI REy
31 NRNf SN YAYAaA RS al NEUGlI KSNEK
oL o6l NPftP 2t YIRP &t RFE 1S&aAay oAN
gezegende hayat bulunm®IE Py I 1 F NI NJ GSNRA D . «
3S71S3Sy Awiy KNfelfP RNONyOSt SNJ

RSy al Naf Pf I NK bSRSy Stonlluld/ SEA Y
EAf RSTZ AftS al NAUET NFNI NI SNRAYF
SOt SYRANARE RARK NANY]ANIeRf] | 06 | PF&RI
SNINNBYATS 6Syil Aé2N) Rl 2yRIyo®

| NBoAft RAEAYAT Sy @l 1Py 381 83Syd
odzf dziif  NPX YNGKAS G21 FPNIPYLF £ F N
0S1TAft RSEAOGATE AL SMEkimdbRiali Gy ol
RI' NG &l Fdd nyaly TAKYAYAYy 2NIRI

82t Loy @Fyfl NP @FN 6dz 3ST SaSyA
dzYdzi @S 12N)]dz &8l GPNPYP &F LIWGPTEF N
RI' YNOYNSGONNP bS @I NI | Nehtekdyk daf S NAR y
I f SeKGSTAL0 &l yPtGPOP 2t YL YLl tPRPN
KSYyNT @2710dz2N®» al NAYUPYy 3ISNeS| Rdz
TESNAES FAG FNFIOSGPNXYIEEFNREFE | ENBy
| ENBYRA]TESNRAYAT RSY ugihijcin R&rK | @S A
38T SASYyAYyAY 1dzYt | NPyP 2Nr &l 3l yF
F@3 PGt FNPYPI PY 2NIRFE{A DHNI PEPYT
82 NHzAd © | NT ePftP] NNelYPI Py 35N
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@8Nl 8Pt P

y az2yfl NPYRI RNyelyPys YRATIAXY R Y &
OAAYRS | ENYEN @FNFAOGPLEFN GF N FT
ASeENBRAfRAEAYS 1AYAS AYylLYyYITRPO®
e2€lFfly GS1T KNONBtA &FNIGPLEI NPy
Ayalyftr NPy RIF 3INYyEtN|l A6fSNAYS RI
bich YRS AyOSt SYyRATESNAYA (1AYasSu | ]
son derece emin ve memnun olarak insanlar bu gezegende

1 NeNON{ AOf SNAYAY LISO6AYRS 2N el
Uzerinde kur
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RdzZl f 'y AYLI NI G2NX dzl f I NPRARINMENGS y
aAiNRrail2L) +ftGPYRF{A GS1 KNONBf AT
RFONI yPE2NI FN» ! TFe@RF{A S&1A RNy
1FeylEP 2t dzolidzNI 6Af SOSEAYA 1AYaS
RNye&lflNRF KFEe&lFd odzZ dzyYF&aP 2t yl

1 EYRPMIYEF OPetl ({PaPiftP 2t N1 RN
h S&1A 3INYytSNAY TAKAyasSt +tPolly
3StAe2NI Ayalyl o 5Ny&lYPI Ayalytl

RIKlI RNON]l F1Pf RNISeAaAyRS @S 2NI
1FodzZA S KIFT PNJ &yFdkd FG]PREE T NIIOYOR | dyy RS
0ATAY G(GS8S1 KNONBtA @S 3St AL I3SceArl
oAT tSNB dd FePy | GS {PePtl NPYRIY
dzFdz] f dz T AKAYf SNE @SNJ NNBeS {Pail
SYAY | RPYf NRIPI 26 Ayt SXNB yT I NPY P oes

|l & Dd 2Sftftaudiry mydpr @PftPYyRI &FTF
{I@Fr06P 6¢KS 2N 2F (GKS 22NI Rao |
aF GPNI F NPy Ayaly2¢cftdz NT SNRAYRS @&l
ANNRNNYS]TGOSRANI OF0® ¢ NARK 062@&dzy(
varoldd A £ SOSEA 1 2N)] dzadz @F RI dzYdzRdz

0dz el ENP 3ISOSYyAyYy 1FNIyftP{ 3l ENYF
81 ySEYAOUGAND S5Nyelfl NPy {I @FoP |
| yOS t SNOAGIE [26Sft -F RPYRI . 24z



0wl M@oy & PIiaFyART oOhdXEBE|2AYU I2L3fIfyS NI R
28dzy Rl al Naf Pt NPYy &@SNENINYN Ac
' YSNA{I . ANISOGA]l 5S@ftSiGt SNAUYS
KIFI gl aPyPy 3ISNHAYEAEA AoAyRS 0odf c
al NBRf Pt NPY 3ISNSHR SENENY BPAPS T S
11 LIPtRPD 2
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RdzEdz 0 N&@Nl O0ANI A1 TEtSYSOAZT al NA =
ar gPyPy Sy oNe&N]l RSadS{ 31 NRNEN

amator bir astronom olan Lowell, Harvard'da okuduktan sonra

Kore'de yan resmi diplomat gorevéiii f SY YA S G A ® . dzy dzy
8L LIWPLEIFNP 3ISySttA1tS T Syaayt SN
Mmpmc &PfPYRI I fRN® CI1FG | £t NYNYF
3871 S3Syt SNAY SONARYAYS At-8H1AYy 0A
g NElF @PYPYl @St Gz8a A¥S0o3 33 WREA RS
101 PEFNRIF o0dzZf dzy Ydzo G dzd %k GSy 06dz
FRPYRFY (Fe@yF1ftFryYF{1GF RPN t f dziz
t SNOAGLIE [26SttAYy A&aAY @S az2el RF
3St YSaAaAYyRSyYy 2f dzo ( dzNHzt Y dzo G dzNIp

[26SttUAYYOF o dzP| 62 @ 84 RdzE dz | 2 ¥ dz
MyTT &PfPYRI ThlFftealy I-@GinivdBY 2 Ydz [
381 SaASYyAyRS 1FyFtUtl NI 31 NNf RNENYy
SG1IATtSYAOUGUAN al NAUPY &@SNJ NNBYAI
{ OKAL LI NBftA 3IASTRBEISYAND A BIRPY S P S
A Fd oAl IAEA {FyFfUdt NI I NRNENYNR
al T ONeEN 2fdzZl FyflYPylF 3StANMP CI |
ny3airAt il 0SesS KSYSy OFrylta o1lyltft
&l LIPYPeal 2 38T SASHNRBI I RPY 06 &g
G NBEl @ PYPY Il @&2f | eYPoOGPP .1 &f SO
' YSNRATIFU@P O6ANI al NB Gdzi{dzadz {F L3}
RIFEf3FElNPYlL 1} LPtRPO

bHD &@PfPYyRI 31 N¥S Rdz2dzadz T | &8 P1
)

My
38T SASYyAyA 31 TY SeaaP |FHNIEPRY GBFPENI [



ANNRNNXYS| Aa0SRAD® [26Stf OANRYOA
el t POGPP® . dzf dziif F NPy @S 1Syid PoPY
31 NNon 2flyF1€tFNP &l €tl&ly o0AN) &
1 NNon (StSapYRIGORAEYEANNYI &Xi NPY (1
RNT S&88 AYyRANBOS]T O6ANI FGY2aFSNI 2N
| 6SAAYRSTA GY2AFSNRS Sy dzFI] 04
JANBNRAD® 4Nyl1N o61&fS 06ANI 2NIFY &
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olanak verirdi (*). Arizona'da kudd€ dz 31 Tt SYSOAYRS |
3ST SASYAYAY 1FyFEtFNP o6F6GF 2t Yl
al NAYUP 31 1TfSYS] Aceiy alol KPy SNJ
3SeALl) al Gt SNJ o2edz AyOSt SyYyS{ 3sh
daS®ei|l RSEAT RANIE OB2 Salz NILIPY I YA S& detNIDy
durumlarda gezegendeki gorintiyd, zihninizden silmek

I 2NUzy R aPyPli & t ST SYRSNRANI 3| NNy
ender anlarda gezegen bir an i¢in gézinuzin 6énunde belirir ve

0PN} {GPEP YdzZKiS6SY Al tSBighiryt S 3ISc
0A@®A YRS @SNJ SRSy 31 NNYdNeN |yt
I NBOA 2 TLFYFY o0Fofl YPOGPNI A0l S
1SYFNF AGALI TAKAY | ePlfPEPREL al
128dz YIf PAPYPI @

t SNOAGLIE [26StfUAY VI2 00 IREFRIESINT 5SS
R2fdzy ! @RPytP] @S {12@&dz 6l t 35St SNbD
1FyFEEFEN @S 3ISySttA1tS (FyF&fF NI
1dzlidzLd GF 115t SNAYRSY SNReALl S 0!I ¢
ddz GFoPely {1 NXI osBhipbiogededen | y I £ & ¢
31 NRNENYS AylFyPe2NRdzd al NAUYGI 0 A
RSEAGA]L FYlF RIEKI F{PttP @S &l NI
dzZl Fyly 1A8AEtSNRAY &l o6l RPEP Ayl yl
ol £t 3SEt SNAYRS|{A YS@aAaYft el RSEAOGA]
eNNNYS&aAyS ol cf Pe2NRdzd al N& 3IST ¢
2f RdzEdzy Ayl yPe2NRdzd CFTEFOF Ayl
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[26StfZ alNAUP &1 6fPS {(dz2NIF |1 @S c
Oyt yRPNPe2NRdz 31 1T NyNy | yNyRSo
benzeyenbirgh I NNYNYNYRSRANX [2¢St U

OF0O Lall O bSsilz2ys T9ESNI (iSftSajzlL
uygulamaya tam olarak aktartisa bile, yine de teleskopun belirli
APYPNI I NPy | iSaAyRS FIL1tl A6S @&l
3117 €SYS]T A Gl Ry GEPNENBNPTA Ki A GNBS
0 dzf dzy RdzE dzy dzdddn & 1 P& 2 NRdzd
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@Sy 2NIi+k{ &Fyfl NI Gk
.5UyAy o0dz 6l t 3SAAYRSERAD® al NAUYCL
al@PtlFoAf SOSEAYA T1FodA SiYS1tS ¢
bolged 1 RFNJ &6k YlF&l dz23dzy 60ANI 2N
GFroPe2NRdzd [200StfUdS II NB al NAUT
FIETEF TSy3aay 2tYlal RIF &a2fdzg €)Y
FIL1+FaG 3178 K20 3ISESy {1lFylFtfl NI 68
haydi @SNBYy o6dz aP@Pe&P Gl 6Pe2NRdIzd

DSNA&S ol 1Pt RPEPYRI [26StfUAYy T
St SOGANRGA 2fd2OGdz2NF Yy AGANIT I 41 K
52l f FePlflYl @&2fde@fl SONARY RNEC
'f TNBR wdzaaSt REfF2OSUYAYIpD XA (B B
OANAYA AyOStSYSairA AaGdSYRA® DSy cef
Russel Wallace, duyd 4 S&A € 3PE Yl 3JIA0A 12
2t YlFraPyl (1FNBPY al NEUPY &l ol yl oA
GF 1 RANB RSESNJI | d&q Rzt | NOUIDISEAIE WIe 2T
12ydzadzy R [26StftUAYy @I LJIPEP KS&l
2NI &l (2@Rdz 21 ffFO0Sd® Ty3aat dSNBC
AlEAYS al KAL) 60dzf dzy Yl @ PL) 0ANJ | ;& ¢
a2€dzl £ dzl RSNBOSt SNAGREY 2 F RGO gzt bz
R2yYdzd &SNISNI 6d dzyl 6Af SOSeEA 08
KSal LX | RPEPYRIY &@SGSNRBAT 2fl 0Af ¢
gore, Mars, Ay kadar ¢ok kraterli olabilirdi. Kanallardaki su

durumuna gelince :



+ NI PEP ARRALl S BokbblgeyindéndzELdayelFin 6 | & f
OSEANIGAEA TAOAZ ol &t SaAiAysS odz dz
I N} OPt PePeftl 3IST S3ISyay S1 0 G2 NHz
F1{PEttP AyalyflNPYy RSEAf Pt RPNNT
kesinlikle sbzedebiA T 1A X {l &yl EPYy &l fyPIl
0dzKF NX FOoYF{GFY 1 dzNIidzt Ydzo 2f€ F NI |
rastlanmaz.

T 1371

DSYAO® el LI R2ENHz @S [26StfUAYy =
FAIT AL &St e TNYESYS@Ar 21ttt OS @&t e¢
orta@ 1 2@Ydzidzdp al NE 3IST SISYAYRS
2f Lyl 1aPit PEPYIl AdFNBG SRSy 21 ¢f¢f
2Nl R KARNRfA]l a2NHzyf Il NI SEAf YAC

Mikro - organizmalar konusunda bir fikir dne stirmedi.
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f I+ OSUPY o'tk kadimdiyixg telEskdpl@ & St €

f SYS@t SNAYRS 3AI NBG |ty | aiNZ
-y FEEEFENPY ATAYS NIAaGEFYF@Pot I NF
NBE 31 NNyGNaN KFfl2edzyRlI S A0
ePlflYFAP 1 RIRBDSTaARY St 84 NA R dz!
@ e3Pyt Pl 1FTFYYFAPYRIF - L-® &NI &
FyFEtFNP FAOA {FyFftl NPY | ePf P
-t yPYRIF YdzOAT St SNRY & NI GPf Yl &t
YSNALFfPEFNI o0l @ ftNS I'YNIBOAT Saf - S\N\B Ut |-
@F NI GFYFaYf I NRPK YPIPE NBylftA 3§
Oéél- NEGES al @dro6PY @SNBY REFEKIF 1T

- — o T — [

AYRA al Na 381 S3SyA @eSONBAaAAYRS
31 YRSNXYAOG 0 dzf dzy dz& 2 NHZl PP f¢RNFYd 3 ST
 NT SeAayS 2G2YFGA] 2Tt N1 cel £P
1A [26StfUAYy 3ANYEtSNAYRSY 0dz
dzydzyfl OANIA1GS [26SEffUAY KA @D
YIRAEA @8NPY(IPtP NBaAYRKINRS yS |
1TFYFEF NIadGtlrYPO RSEATAT & [ 26S¢ f§
Ff GPYRIF @FLIWGPTEIFINP 31 TESYE SNIS ¢
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gl yPta3Pel al NA 3ISI SASYAYRS KI &l ¢
82t lFoeYF&P RI 2fl AaPRPN

Percival Lowellin not defter SNA & Pf € | NJ 62&dz GSft
KFENDOFYYPO ol ol fl NP 2NIFe&l {2e8&dz2z
2ydzy KSNKIFfRS 0ANI 6Se&fSNJI Il N¥NOS
RNONYyOS 6SyA Kdzl dzNBdd SRAE&@2NID | A
acaba neydi diye merak ediyoru

Cornell Universitesinden Paul Fox'la birlikte LoweU'in
T TNy

al N&E KIFENRGFaPYyP @S al NAYSNI U dzy
KENAGEFE@P 1 NDBPEFOGPNRPEPYPI RIFZ |

al NBE (FyFf€tFNPZ T 2N 31 NNdini 2 6 dzf ¢
@S 0S@YAYAY OANINIRI &lyfPo clfrf
R2ENMzAdzZ ol TP Ayalyftl NPy RSYS{ =
TFYFYPYREF &F RF RFEKF a2y NI 2ydzy]
yapan birgok astronom herhangi bir kanal gérmediklerini iddia

ettiiSNX»O CIF 113G 0dz RdzNHzY KSNJ 6SeA |
1FYFEEFENP &2Nd¥zydzydzy | ySYET A 0ANI E

1t RPEP @2fdzyRI T AKYAYA -TvetNDI | &
1FyFffFNPY RNIINYEtNENYNSI odzyf | NF
Ol O YIOIStOAMMNIIA &l @RPEPYP KSNIT LYY

R2ENHzZRAzZNP CF {1 Fd ocel T NYfSyYSeSy asz
KIyax &@FyPyRFEZ 2 GFNFYFdl yWPI 0dz

[26SttUAY al NEUE PEFNP A@A @S dzYc
benzeriyd G Pl f | NRP® 2Sftfaudyay @S 2 St t
{F GLOPUYRFTA (I GN yA&@SGtA &F NI GT
0SYT SYSYSTOUSRAN® | SNI A1A 3l NN& F
At St SNA @S (1 dz2NHdzo At AY {AGE LI N
[26SttUAY al N&E 3IST SISKWNIY SA (055 1S

SRAYRAEA AT ESYAYE SNIATFE LAl dzE NI Y
I NNYGNaNyN @SN¥SeS ok fPOYFAPY Py



YSYRAY RS RIKAf 2fYlF{1 NISNBzZI a&as
3871 S3Syt SNAY {SOoFAYAYy 3ISWXASNI €
al NAUlF INYNYy O6ANARYRS &2t OdzZ dz] S
g2t lFeiPo
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hNBFYAT YFEEFN 3A0AT YIT1AYStSNAY F
2ydz Af]1 GSo6tSeSy ol Ndzi (271 dz 3A
eskiden torenlerde ve estetik amagclarla kufah PNRP® - L + @
4A4AYURSY | ONHzLI 9@l IFSGANRESY NRBYS
@NT ePft &2yt NPyl R2ENMz wdzadl YRl
Y2yaldlydAy c¢airztiz20aie GF Ny FPYRI
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1dzf £ I yPf Yl ]l «1 SNB OARRA o-BeeA YRS
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@PtPYRIF al NBRUGF 23X bideyindeh Gridded R NI
1 3SceAt YSAaA AaGSYRA® . dz-8NT RSy
12y Rdzadzy Ry Gl Kt AedS@8S dzZENI RPD . ¢
MH @PfPYP OSN¥YAOGASD® «T NON O6ANI O

Ny

AAKYAlFI OUPY @SNAYRS ol 6dénaP 2f al
d0AFF SRSNRA® CI1lidiG 2% o0AftAYaSt
F1TAYy O0ANIAyalyRPd al Na 3IST S3SyA
NI 00PNl oAfYSYAYy Sy AeAr &2fdz 2t
benzeyen yorelerinde, Glney Kutbunun kuru vadilerinde

el f POYI5dKIASFOSPOITP NI SGPNYI O
G2LINF EPYP AYyOStSYAOSEtSNI @S odzZ I 62
FaPEtP 2fYFRPLEFINPYPE 61611 @S F
al ONXzt Rdzl £ F NPY 0SSt ANISYAOE SNRAZ
+AaKyAlLO ebozt YPNPEBNHI | RYNyRS od
Ydzi6dzydzy YA]INROAZ2f22A@&S dz23dzy oA
RNONYRN® , SNENT N o6l OS1tSNRA al NEC
RNONY Nt NeE2NEI X al NAYdlyYy RIKI &PC
21 RFEKF T Y2NlI 0SARSPoPHHFRPIKzI ¢
DNy Se& VYdziodzy RIS DNy Se& VYdzidz) | aPf
g NElF @PYPYIl RI&Fyly RSySeée GS{yAc

+
A
a
I
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.1 2tSOS y YIFHaPY mMpro GFNARKAYRS 4
Fe3aPUPY &FLyPyl FtPLI 28223 | NJIF
' 33F NRURIFTA . FfRSNIS5FEPRtkdF 1 Pyf N
G2LINT €EPYl 1 NeN]l YAINROAZ2f22A Aal
a2y Nl RIYySNB] AadGlaezyflNRFITA acz
MmpTo INYN . FfRSNIS5FEPYRIY ydzYydzy ¢
etti, HH NB1SG SRAOGA N (Af2YSGNB dz |



'Lk yRP® h INYRSY &a2yNI 2ydz oA
I NB1SGAYRSY 2y &aS{AT alld az2yN:
0S1ft SNAYRS o6dzf dzy Rdzd 51 KI | yOS |
I f YPOX o6dd RI {1 2X¥RENPSSyipho §Sil
Syl Ae2NRdzd . St1A 3IITN 6AN &@SNB
2yLEP FrLEltyd I RI 0ANI | @dzoe & S¢
2t EFYRPOP 6ANI 31 NNYNYRN &@SoAtf o
FYFYy o0Af SYS@SOSEAT defterinekdhy 6 S NI G
&L TPaAaPYyRIF 61 &ftS RA@2NRdzY lwunu &l
MpPpTOo® {FI G HHDPOoN@NEDLIN: GPY PPAPAT
Mmcc®dn al NAR 3ISTS3aASYAYyAYy GALAL]L oAl

U —

— O

—_—)

+AAKYAlF OUPY YAINRBOAZ2f 22Akatlad (1 ae 2
€SNI SOYAO RdzZNHzYRFRPNX hNIf I NRIY
+AAKYAlFIOUPY &1l yiSYt SNAEtS @S 2vyc
incelendiler. Klasik tarama yontemleriyle farkedilemegk

OAND2]1 YAINRBLI GNNNYS AyOStSySy &
bulunuy2 NX» hydzy o6PN} {1 G§PEP ydzYdzy St SN
I T3aIN alrePtlry &@Syia YNel GNNISNR
bulundu. Antartika'daki o seferden geri getirilen verien
CNASRYFY GFN}YFPYRIY AyOStSySy oN
mikrobiolojik @€ yF €P 2f F NI} 1 31 T N7 GNf SN
AeAYA (lFLIXLIF&ry @2adzyf NI { NeNONJ
0dzNF &l ({PaldPNPtIly &dz aP@gPel RI yNR
durum daha da ilgin¢ olurdu, ¢iinkl fotosentez igin gerekli gozle

31 NNQUNRJ RERAYEAES aPi | NI FS YA{NE
2t YFT al {PayYSy KIFITFAFESNRAOD

T Fe FANROAYESNRYAY Yl cef F NPT N
T 151t

8Pt | yOS al LIl yPL) eSNeSOSaAr oAl A
yuziinden, Antartika deneylerinin sonaglMars'ta hayat arama

12ydaidzy R 1A £+A1Ay3 KSRSTAYRS KSN

Viking gezegen] 2 Y Rdzf  NPYRIY KSNJ 06 ANRYRS
@NT SeAYyRSYy YIilSYS ydzvdzySair 2L



G2LX I RPEP YI 1 SYSe& ANES Ld NJbekl O A NI
@8NP RSySeé AcAy {NmwN]l ol fYStSNB
G2LINF €EPY AY2NHIFI YAl 1AYe@l &I LIPOP)
2NHIFYA] Y2t STNffSNAYAT miS{1A Ncel
AN 38T S3ISYRS KI &L (A X yzLd I21E Y | RPE
G NBF@PYf I N RIFI&FYyPNPI & | SNI 6SeF
@ SNI SNRS KIFelrdiPy oO0ATRSTA 3FA0A 2f
0ANJ RNONYOSYyAy RS &APYNP O NRPNW®
0S1tAZ &2ydzeeil 3ST S3ASyhbiveil RST A K
RSYSet SNA IANAROGAE YAO At | ySYftAa
2f Y @POPYl AfAOGlAY alefSyYAo azy
ANNN1f SeAO0AZ {NK &P{POP:Z {NK 1 AR
RFEX LIS1 @F1Py o0ANI T I Yyt NRBRNINI ]
alA{NRoA2f22A RSySeft SNAYRSYy N®N F
fakat her U¢liniin de ortak sorunu Mars gezegenindeki
YSGlro2t AT Y&l AfAO1AYRA® 9ESNI al
2NBHFYATYFEFN @ NEFS 60SaAy |t PL) :
3T Y PLRSOSBNY SO POPEP & NRPYPef
eSOANYSEt SNRA &l T 12ydzadz 2t OF 1 { PNX
31 YRSNA@2NYzZl & S al NAUf Pt NPy 0§
GFRPYP 0SESYYStSNRAYA dzYdzi SRA&2!
AT £ N Ol eRY POV EDFEPT @@ | RI
@2t RIY SGA1SGtSRAEAYAT IFTEFNPYT
YI RRS&S SONAf AL SONAE YSRAEAYA
RI'yNSGGNEN G 1RANRSZI 2 NTFFNSEH PP NI C
I RPY OSNBOAfANRT ®

PTre FRINDPYiI®PIFRIEY | yOS &l LIFyYylFy |
T T ptH

Viking deki mikrobioloji deneylerinden iki ya da ¢ olumlu

a2y dzet  NJ GSNY¥AOS o6Syl Ae2N®» | SNJ ¢
31 yYRSNAEYAO AGSNRAEAT S O6AN e2ND I

G2LINF {GF1A O0ANI 0S@ @2NbBlIE&P {AYel
alan mikroplar$ N] NNBYAT RSy 31 yRSNAf Sy e



RSEAOAYS dzENI GPE2NI I NRPP® T]AYOR:
IETEFNI 3 YRSNAEAYOSS JIT €1 NPY 1A
OAf SOAY YS@RFEYylF 3ISGANNSESNR 2f Yc
fotosentez yoluyla organikimRRS 2 f dz0 G dzNJ y YA { NB
@I N BOlogt 3aF N& I ST SIASYAYRSTA AlA

ydzYdzy S NT SNAYRS al NBE YA{NRBOA@2(f ?
StRS SRAfRA® .dz A1A ol ft3ISYAy oAN

CH{1ld RS¥S&f § NI MNBFSEIA VT -80S M | A Y
YAUNRBOA2E22A RSYySe@t SNAYAYy &2y dzeef
YAINRLI I NPy (SaGAYRSY 3IS®eAN¥YS1 A
Ancak deneyleri Mars yuzeyinin inorganik maddesine makul

RSNBOSRS &l 1Py YIfl SY&ed SNII S NI R
al @t SySYST o 4Ny |1 N al-oillLaw8iinde NT N F
el f POYFEIFINP 0AT S 2IRPNWOASEDSERY
G2LINF EPYRIF 1 @8ftS RSEAOGA] OANI Ay2)
al NAUGE YAQTNRBL) 0dzf dzy YIksided Py | NI €
SRSOAfYSTUSRAN® . Sft1A RS lGY2a7Fs
AY2NEBFYA]l Y2t S{NftSNBE RIYyNSINNSy
1TFAOGFEAT I NI @F NRPNJ al N& (G2LINY EPYRI

{2y RSySe@tSNIodz @8l yRS 6T P A6l NF
381 SaASYyAyRS1A mMpRi aNBRY SH2 thU 87N
ALISTAONRBYSUNBE SNAYAY OFY f SOKIEF N
f SOKI tF NP AyOStSeSy ho .o ¢222%
0SyYyT SNJ RdzNHUzYf I NJ & FLEy R®RF d2 EIANIAYP
daha sonra surdiirilen gozlerlN& al NBEUGF 1T A FPNI Py
1AfESNRAY yAGSTEtAEA 12ydzadzyRIT1A 3l
AYRAZ 1@ . IYyAYy @S Wd . AaKLRYI ¢
benzer killeri laboratuar deneylerinde tretitglirse, Viking'in
Ol OF NPt Pn SYSENBNAYFRISY2HIRE P
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ca Ozelliklerifotosenteze ve soluk almaya benzeyen 6zellikleri
tekrarlayabileceklerini séylemektedirler. S6zU gecen Mars kilinin
@NT S@A {1FN¥YIFIOP]l O0ANI SG1TAYEAES &l



1TAYe@lalrt NBIFI1aAB2¢t BNPY |1 BUNNYYS
+A1AY3 YAINROAG2f22AaAYAY (GNY &z
Pt ylLoAft SOSEAYA &l 8t SYS{ A oAy
0ANJ a2y dzOF dzf | 6 Pt PNRI S 0dz 6 0 PNI
KFEeld 2fYlI RPEPHMvaNE MNstN [ 2 NJ & R
YAINRBOAZ2E22A1 O0ANI {lyPlildly AftS
de kesindir.

Boyle olsa bile, Banin ile Rishpon'un elde ettikleri sonuglar
oA2ft22A1 O0F1PYRIFIY @21 oN&Nl | ySy
olmasa da toprak dylesine birkimya f & LJPel al KA LJ
KIeliPy @SNRYyS ISGANRAEA O0F1T P Ac
oot YFRIEY | yOSs az2fdzl I f POOSNRC
1AYe@&ralrt &aANNBeef SNI G2LINI 101 KI NBJ
KSYSyYy 06SYyAYaSy Ymontndillonid thrénds « & G St
killerin, aminoasitleri daha uzun molekul zincirlerine, proteinlere

RI' YNOGNNBY 3INoeft N {FaGFEAT I NI SN 2f
TEYFYEEFENPYF FAG 1AEESNIKFE&FGE &t
Mars gezegeninin kimyasalya@ P>~ o6 AT AY 3ST S3aASyA
8L olYPY 11 1SYA @S GIFNRKA AcAy 1A

al NAUPY &Nl SeAyRS RINbBS a2ydzOdz |
OANRYS 3ASYySttA]TfS 0ANI OAfT AAYAY |
gezegeninin Giiney Kutbundaki bir leaVishniac krateri
RSYYAOUGUANY +A&aKyAlFO al NAEUGE KIF&F
hil oAt SOSEAYA al @f Ne2NJ @S 2 dzLJ) ¢
l YSY Gl OPRPEPY 0SSt ANIAE2NRdAzd 9E°
KFeld 0S1tAYATAY ISy 3f t eMNIPFAE SN
11 @dz0 dzZNHzl @ +S SeSNJ al NRUGI KIF &l
0Syi SeSy o6dz 3ST1 S3SyRS ySRSy Kl &l
gerekir.

+A1AY3 YAUNRGOAR2f22A 4a2ydzef NPy Py
0dzf dzy RdzEdz 3|1 NNONYN A®SN¥YS@AOA oOc
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dahacel 1 YS&S &I NI RPEPYP al &f S&8SoAf
RSySeAx al NBE G2LINY EPYRI 2NBHIFYA]
RSEAT RANP 9ESNJ al NAYdGl KIFekd @I N
| Ao AN 2NBFYA] Y2t STNES NIadtl yy
& LIPG I 67 ybkNdY VRekyyziundeki gibi ne hidrokarbon, ne

RS oSyl SNA o6Se&ftSNJ GFEN al NEUGI o
oF1YlLYLFfPePli & 4Ny N xA1Ay3 YA{NE
RSySet SNAYyRSy oAy 1S1T RIFKF RdzF
Karbonatom duyarPf PEP RI KI @21 2fly +A71]
RSYSet SNAZ al NE G2LINY EPYRI 2NHI y
SRAG2NXY CI 1Id o0dzydzy 2N} yP 2] |y
TFEYFYEFENI @FEO6lFYPS 2NEBFEYAT YEFT I NPY
al N& G2 LINJ €YRI é&deh dahadaz grgdrik$nadbe/ R S |
GNP 9€SNJ alNBEYGE KIFerd 2f RdzZdz =
2f 411X alNaUPY (AYelalf GSLIAfAS
@21SGGAEAYA RNONYSHNRAAMKIATY K akK iR
O0ANI OAOSRS YA {NROIdzyRIE 24| &ff $z0 RN AN
Hayat var ama organik kimya yerylizifddé Yy RS 2 f RdzE dzy R I
az 6nemli bir rol oynuyor.

.dz &2y 3II NNO O0SYAY Aceiy o2l RIKLI
1FNb2YylF 0628Sy RSYySOS] RSNBOSRS :
Y21 Y24URI ({ ONERPNOLSSt YEND2Y KI &
AYEYPEYEFE@FOF]T 1FRENITFNYIOP] Y2¢
FeyP T FYFYRIFZ &d22F RI 0208y RSy
OANRRAYRAND {dzZ 2NHIYyA]l (AYel cel
PAP RSNBOSt SNAYRSIE&PORN] kel | BION ;
RNONYN&2NHzy RFEZ | OFo6l RA@2NMHZYI ¢
FOPNP ol €f Pt PEPYS GSYSEtRS 06dz YIF
1reyr1ftlryPe2N 2f YFAPYK , SN] NNBYA
YIFRRSE SNJ 2] 02f 2fIRRBE®RIYRY yi $ YN
1FNb2Yy @S &dz 0dzf dzy dzo dzy dzy Yy SRSY A k
al NAUGEET KFEerdPy GSYSEA o661l Yl

Ben su, kalsiyum ve organik molekiller koleksiyonundan
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2t dzoly /FNX {3y FTRftP OANREGAYO®D
12tS81aAe2ydzyRlIy 2t dzoYdzd RSEASA]
RdzNHzy &t yPli OF odzyRFYy YP A6l NBG L
68@ odzZ dzyYIFIT YPK . F1T P 1A0AfSNI 6c
3 dzNHzNHzy dz { NceNf G NON o6dzf F 6 Af A NP . &
kadeNJ 1 F NXY I 6P]1 @S KlFaala RSy3aStAi Y
I3StAOAYAYS 2flLyl]l &lE€fLYlFaAaP | eP3

I L@l Py GSYSEAYA 2fdzoddzNYI RIZ @I
Y2t STNffSNI{FRFENE o6dzyf I NPY oANJ N
Zaman zamaninga @NOdzRdzy dz 2f dzo G dz2NIF vy (A Y
OAN] e R2fIF NI {FINBPftPEPYRI &l Py
21 dzNHzZl @ * NOdzRdzYdzl dzy o6dz {F RIFNJ |1
2f L OATAND CIF 11O o6dzz Sy oFairid 2fc
YFRRSESNAY TFTABLAPRPRIDYCRE VY O ®dzBR ¥
GNOdzRdzYdzZl 3ISYyStftAlfSd YIFINDB2Y RI
YIfaAredzy AaS ONOdzRdzydzZl R S0 86 AN
Proteinlerimizin nitrojeni de hava olarak bulunur ki, bu da

dzOdzl RdzNX YI yRI 1A BRENAN RERBRERBYC
O0AN) 6S@ RSEAf® 9ESNI KIFe&ldl AfAd]
2fYILal12 0ATESNR 2fdzoddz2NF y o6dz |
artftryYrel (2@lFo0AftANRT & { 2ydzeldl F
o1l 0AN)I oSetS RINDBPEBINI 8 PNIPO S
beklememeliyiz elbet.

I FNRPER a2NRgAGT AyolY 2 dzoddzNT y
GNYNYN 1AYel S@gt SNAYRSyYy &l 4Py |
1FREFENJ LI NI KFENDFYFEYPI 3ISNBlGAERAY
Mn YAftézy R2fl NNYEROAPYE Ydzt & SBA ¢
l ePAPYRIY ASOAYRANAROADAYRBYFAEL (1
£ OFeEPYPT oONGNYy Y2t ST Nt &l LIPGI ¢
0AtS 1+ @lLy2Tdzy AceAYRS O0ANI AYyaly
8S0SySTtSNRYAT Ay uRFlhrBiyeRlaha { | £ YI {
1FHEFOFLElL 0SYyT SYSTOUSRANY bSeasS 1A
O0AAYRS OIFyftPEFNI@FNXrayYl &l yidsSyt
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| @8fS &l yPNPY 1AZ o061l RNyeél fl NF
ok EP &dzl I NP 0Al AdadaGelid RrofePvd (2 YT |
YN1EtSAl FaAixd 3IA0A &FLIPalkt Fyl Yz
RNONYNNNY ® dz FINJEF 1AZ odzyf | NF
I @ NPRPNXP DST SISyt SNAYy &2€dzy Yz
FGd2Y &l LIPAPSE 0S5t | AzeroAimdbelikemik2 ¥ &I
aFKAOA 2ftYFRP{EFNPYRIY FETEF ¢
Rdz2 Yl 81 0 At ANX SN . |61l o6ANI 3ST §:
el TNON YIFRRS (dzA flyPtYF{d RPN |
olabilir. Bizim molekullerimize hidroflorik asit zarar vihe,

FILE{F4G o6Fo61F GNNJ 2NBFYA]l Y2t SNt f
hidroflorik asit igcinde dengeli dururlar. Florin Kozmos'ta fazla
YALOGFNRF o6dzf dzy YT & . dz ySRSyt S at
2t dzOoGdzNI 6AEf AN Y21 Y2a4idl |Y2yel g
yerkiremizderdS al NAYdly o211 RFEKF @&l of"
KIf RS o0dzf dzy dzZNX®» , SNENT NyRS lyY2yel
gibi, Venuls'te de su gaz halinde bulunur. Olabilir ki, eriyik
AAAaGSYAYS al KAL) odzf dzy Yl &ty OIF yf T
@NT SNJ 0AcerA BRENRS &St RSy &gt t SNI S
1FraGP @FLIPEP KFerd O0STAfESNR 2t ¢

Fakat bitin bunlardan, Viking gezegemdusu deneylerinin

al NBdaGlF Krerd 2fRdzZdz I NAlI @PYPY
Yerkiremize ¢ok benzerlik gosteren bol karbonlu ve Mars'ta

SESNI KF&Fd @FENERIEZ 2NBIFIYA]l 1AYel

hNBFYA]l 1AYel @GSNRAESNAZ al NRUGIy
YA{NROAR2f 22A &a2ydzefl NPYRI -2f Rdz
LAl o1 f3StSNAYRS KIF&F 0 odz dzy YI RT
gostermektedi® Yl &F € I NPy O0ANJ Foe YAfAYSH
1 dzNHz @ RAf SNAYRS 2f RdzEdz IA0AUL &

ol f3SaAyRS @Sel w21 RFEKF Salir 11
RI YSYRS KIFe&lFd o0St1A 2fVYdzidzNI &l
oF1GdPEPYPI @SNRS @S T FYFYyRI @&21¢
+

AlAY3AUAY al NEUP {SOATF TANROIAYAS
GANAOAYRANY . AN dzZl & NI OPYPYy o6l



FIETE1F cel £t POPNI RdzNHzYRIE (Ff POPYPY
oF61F ©0ANJI 3ST SISYRS ool Yt NROIPNNNIRGRIZNE
WS2f22AX YAYSNIf22AI aravyz2fz22iz

RFEKF 0ANXe2] O0OAfAY RIFfPYlF AfAOGLAY
NI} OPRPNJ #A1Ay3Id htl EFYNaldIN yAGS
odzy RI'y &2y Nl yI aPf aEMuNRNONNeESt A& Al
2N yYPY (G2LINI 1 ydzYdzy St SNAYA | PLJ
araclar gonderilmesini éneriyorlar. Bdylece bu numunelerin

al NAYl 31 yRSNRAESY YAyelGdNNI £F 062N
@8SNENI NYyNy 3ISyAs 2fl yl yuha 1 062N
incelenmesini istiyorlar. Viking'deki mikrobiyolojik incelemelerin
a2ydzef  NPYRF1TA ®@StAO]AfSNE o0dz &=z
¢C2LINF EPY {AYelalf &FLPaAaP OS YAy
YP @21 Ydz RA@S {Fe&FfF N LI Nel Iyl
YATNRA]2LE L AyOStSYS RIFEKAf 2NAI Yy
I ePAPYRIFIY &NTfSNOS RSySeé 3ISNS{ft
FNFOGPNXYI @1 yiSYtft SNAYA RS dz2 3dz I
JANROYS] @21 oN&N]l LI N} KINDFYLF
of FyF1tFNPYPI o6dzyl @SGSNIARAND

dzy dz Rl F ePltF Yl tPe&Pl (1AZI 0dzydzy
8SNI NNBYAT S YATNRBLI 3SGANRE YS&A 2
YATINRLI I NP @8SNENI NYRS AyOSt SY$§|
SGYSRSYy StS FtYlItPEPORTI . aRKNE 0 AN
G2LINF EPYRF{TA YAINRLI NP RNyeél YPI
t SITAX o0dzydzy &2y dz0dz yS 2f dzNK , SNE
ro2 NBFYAT YFEFN KFEE]l &k &€t PEP AcAiy
12ydzRI {SaAy o0ANI 6Se& Dirdrinfid.SYSe A
Yerkiremize Mars'tan mikrorganizma getirmek istiyorsak,

odzyf I NPy &lF&PfYlIYlIA&PYP a2y RSNB(
alretlYLftPePi o . 1GSNRe2f22A] &Af
var. Bu ulkelerin topraklan Uzerinde ¢cok ender kazalaiilgér

oAf ST ereaPy O0ANI GSKEATS allilzyec
gectikleri goruliyor. Ola ki Mars'tan alman numuneler
GSKEA1S&aAT OS @SNENIT NyS 3ISGANIACLS
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8l &l G2LINI ] ydzYdzyS$air 3ISGANNSRSY
8F N} N1 AyOStSySear 28SctSNAYO®

.dz 381 83S8SyAy 3IITESNIIyNyS &a&SNBO
1 yPaPYRI@PY 1 2YRHzA U A RENBISH
el NB o6dzZf YI'] 3ISNB1TAND . dzydzy A Ay
RNoYSeSys {Fe&l LI NodydnbiNaRG { | ND PaT
AYRANYS] 3ISNBl1OGAEAYA RNONYNe@ 2 NHzY
surduraliyor. Boyle bir ara¢ gonderebilirsek Mars gezegenine,

2Nl 8P SyAyS o2édzyl {FGSRSYy O6ANI |
OAf IAESNRetS & 1fFo6P] abk NI YA &LF N
381 S3SyAy 1S6FAYyS IANYN 3INYNYyS {11
(gezgin) tipi bir ara¢ yerytzinden verilecek radyo sinyalleriyle

al NAUPY &NT SeAyAr {GFNIelFroAaftSOST A
ol £ 3St SNRSY RIKI Af3IAyoee 2ty Sy
1FYyPPRYRIlaE NAUGF KIF&ld odz YIFal|
Al etlLyFOF]l oAf3IAfTSNI @S 3|l NNyGNf S
RATA&GAYA OFyftP 2fFNFX{1 AT ESYS 2¢1

A (N

al NE 2NT S8AyAy &NTIfoeNYN &8NJ NNE
al NE &NT & A yyAdyN f+SaNP yoiAH t£F5 Nl NeRN T &
YSo3dzAZ SRSOS] oAfIAAESNI arctl el Ol
1SO0FSRATSOSEA oANIel t VI WPASH SOISRE
KENRGFAPYP Pl FNRPLEFNPE NBOSNI T
numunelerinin yeryiizine génderildit SNA =X al NB & NI Seé
AyalyftrNPYy FRPYEFRPLEFNP TFYLyYy =
YSRANK al NAUYUEF yS IfPLI OSNBEOSERAY

9e€SNJ) alNa 3ISTS3ISYAYRS KIFeld O NE
688 2ftYIT ® h GF1TRANRS® bl NEt PNRE
al NBEUE Pt NI &FtyPl OF YAQUNRLI I NRIy
381 SASYyRS O0ATAY{AYRSY @8NP @S ol
ANNYSaA ytlFaPEFYFT ©0ANI RSESNRSF
al NA 12ydzadzyRI 0Sat SeaSOSeAYAT RN
aYl f PRPNX ¢dziidzy {AZX al NAUGE KI &t



1yt eE€P F ePAPYRIY OSNAYEA O0ANI (I
@SNENIT NYyS KFYYIRRS -ioPYlI OPf PEP
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8dzy Ol 812y2YA]l 2f€dz2yadd f dz€dzydz & NN

381 S3SyAyRS élolelYlIT YPePI K hNI
duruma getiremez miyiz?

al NA KAce | dzd{dzadz &SPAY{fdan 6 A NJ & &
al NEUPY 0ANIe2| | dza dzNHzhaidé dul 2 y dza dz)
odzZf dzy YIF @ POP @S Y2NI 1S&aA PoOoPYy 2]
KF @l NNBGSoAf&asS]y el I NYf StyaBo6 A f A NX
AaPOP KIFItRS adz ST RS SRSOATANRI & &
©S1SOoAtANRT @ a2 Nl (S akdndahN\bif S6 NI RE
1FE1Fy RI ol &t SOS 2f dzol 6-Ai AN al
RIKI @2€dzy 2fdzodzyt At AS1AY 06St AN
AT € NPYPYy alNBRUP GSN] SRALI FAGYS
@8SNI SNRS QI NI PlLfINPY ZejsdiRNNNE 2 NJ
1TFertFrNILF {AY@&lalt oAfSOAY KIFf Ay
NPYRFRPNXY CF{lFd | ySYtA O0ANI 6l f NY
bilir.

YdzidzLd GF 11 St SNAYA 06dzKI NI Fo6dPNYI
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hayvanlaraR| y N6 G Nf SN { I @ PaPi RNyeé&l
8L ol yPN) 2f RdzEdzyl @S GNYNYNYy RS ¢
SONBt SNAYRSY 3AS®iAEAYS Ayl YyPNRPC
gibi «Anaksimender de Thales gibi durmak bilmeyen tim bu

devinimin nedeninih NJ G+ yNP&l f 3INOS ol €fl Y

adl @ pnn @8PEflNPYRF {A&lFY I RIaPy
AlLGARFNY 3SceiAd . AN f21FydFRI Ac
dzf dza f I NI N} aP cel LJilF {1 2NBFYf PN
bilim ve miihendisk faaliyetlerinin koruyucUsuglu. Fakat

KFf 1Pyl CldzZ YN NB@ZIn 31 NNNRN® Y73
2fFNF 1 AadAftlrelr dzENXYIF1dFy RFE 12
dzl dzyf dzEdz It GP (At 2YSGUONBeA odzg Iy
bugtin bile gérmek miumkutJzak bir kaynaktan su getirmek igin
(YNall K1SY YSOTAESNR NYaPyRIEy
hy 6S6 @PtRF GFYFYfLFyYylFy o0dz LINR 2
2f RdzEdz 31 NNf YS &b ydeSekI&iNdbbirn e 2 y & | d §
1FYPUGPRPNI | SY S ybulEifik dsédIPoi&dtes'B S NB |
12NBFY 3ISYAESNAR GF NI FPYREY &F ¢

T 2031
ASGANRESY 11 fStSNOS YSeRFEylF 3ISaA

.dz RI YSYRS ¢KS2R2NMHzAZX 2 o €PYy Sy
Ldzy FYEPEEN FYyEFKGENPE OSG@St A 3
ONRYI O$I YERPST A PaPGYI &P 2ydzy od
0dz  RIFYPY O0ANJ KSe1SftA @21 0dz2NK 5¢%
GFNIFYEFEN @S 2yt FNIF Aft3IAEA @Sy
e2€Edzyfdzl I GS1y2t22A dzZl YI Yyt NP ¢
GF NI Po6 PNI HNRRZ IHdzNIE YOI [ NNU 6 A NI N.
bdylece.

AGENRFTA LaGlryll @ o0/2a80 I RFAT
SYRSZ 1T ALRINIGZ NyftN GdPL) 3St €
F1 TALRINIG , SYAYA ySRSyAretsS



0PL) 21 dzf dzy RI 32§ kol ,eNJ aF 6t RERPNE G
FATA]L @S {AYe@l O6F0 OAfAYAYS So F
21dzA eFftyPlIOF LIN}GALl FEFYRFE 0F Ol
1FHtf YPE2NRdzZ {1 dzN¥ Yal f @&4kigeNESkRS @I N
¢CPLI «T SNAYSO 7 R{ISo REKRIZ NIVA 1T iy M
KFadlf PEPYPY YSRSYAYA GF yNPE I NI
FyfrelYPe@2NIFNY CF{Fd FyftlYFIRPYC
oF €t NI FNRBRIF GFyNPaELFE A0t SNARYy &2y

h RIYSYRS n2yeéeldyPy SiG1Aar @S R
Tdlrteryelrx {AOAfe&lURl &l &8PftRPOD
KF1{1PYRFI oAt 3IAtSNR &2 ildzd {2t dz
OAfA@2NI I NRP® wNT ANNP G KNPy Py &
OraAiayvyasSt Yl 31 NNfSYST 0ANI YI RRS
I @l et AfAO1AY Af1 RSYySeAy 9YLIF

(*) Ve astroloji diye eklememiz gerekir, clinkii 0 zamanlar bilim

2fF N1 (lFodAZ SRAfALI 0N&N] &l &3Py
zamanda, insandPy & Pf RPT £ I NPy 31 1 GS 31N
RdzNHzYdzyl 1 NBP RI {SYRAfSNAYA | ¢

T 2041

TAleA O0F0® GF N FPYRIY &I LIPft RPEPY
ad®m® npn @PftflNPYRI &FdlFYPOGPND
olarak k& dzf SRSNXYAOG® CF{FG 2Tl 0Af AN
odzt F NI 1 GFYNP 31T NetsS oF1YPOE I NF
2f Rdz€Edzydz 1 NI YPOGPD® 9a]1ARSyYy &SN
0dzf dzy RdzEdzy dzz FI 1+ G 0ANe2]1 OFYyft®P
ANNRNNBYSYA@RI Bt ROl KISNPYPY t P NI
0 SOSNA &l RIF &NNJ GAY 1 2 NHzR dzE dzy dzr
®eSPONBeS dz2dzYdz a2 NMzydzydz | ePl I YI &
ve DemokNRA (idzda 3IAO6A 9YLISR21fS&a RS:ZI 5
g2t d2tl SONRYS Af Ad{yAyr NPSMNRyYY | 3O
&1 LIYPOS G PN



.dz FE€SG YdziFlI1fFNRI &Nl e&Pffl NRP

@1 LIPf YPO 0dz | NNBY A ge inNeZikibir bo@uizy R ¢
ol t NYN @I NRPNXY YNNBYyAY It dPyRI F
oFGPYfFNI]1 R2f RdzNUzf dzZNX» 9 €S NJ 6 2 Nk

LI NXYIF EPYPI £+ oFadPNYF&l NIl 1 NNBE
RSt A1fSNRSY &adz Rdzd 3IRERSWRI § ANNBZNX
RSEAEAYA LI NXYIFEPYPIELF GFY 2f€ NI
LI NXYIF EPYPI P 2 RStEA1GSY @®S1AyOSec
LI NXYF EPYPIEF GPLlFYPO RdzNHzZYRI {1 NN
oFOF NI YT aPyPl @ 58YS| 2ifsiomei2 NI { A3
bir madde var. Biz bu cismi géremiyoruz. Ne olabilirdi?

9YLISR21tS4a odzydzy KIF@GFRIY o6Fd1l ¢
2NIFel FGdPd DI NBYSRAEAYAT 06 ANJ ¢
RStAEA NI SNAYRSY @®81YST aSY adz dzy

&l LIRFed®d 9YLISR21tSa 31 NNf SySes

y

6F0 5S8SySe 1ly R2tFoFyPYyl AfAO]1AY
RSaiS1tSYS1T NI SNB &l Lt YPSUPD . c
APYLFYYLFaP YFIOPetl 0AN)I RSySesS 3a

T 20571

Hava, gorulemeyecek kadar ince bi¢infi Y P66 06 A NJ YI RRSR
diyordu.

9YLISR21ftSaudry 9GylFrURI1A OoN&N] &l
AeAyS RNOSOST 1FRFENJOGANI RIfIAPYTT
| ft RNEN &l &t SYyANw .Sy oFl Sys o6ANJ
AaPNI &Py RIF OSal NBdUA dag8zN)| BNt & BRI
1Fe8YPO 2t 0Af SOSEAYA RNONyNe@ 2 NHz

lG2YtF NPY @F NI PEP KIF{11PYRFTA dz
1FreylePs 58SY21NAGdzA | Rt P 0ANJ 0Af
58Y21NR{Gdza ,dzyl yAaidl ydPy {dzZl Sehy
R2EXilldzd ! oRSNI oF1FEFNPY (Feylf
l9RSNF UK OANRAR KIF11PYRI 0ANI KA NE
1FNDBPYPIRFTAYAY 11 K] imkkrtisR LISO A Y
J1I NBs &lokYPY GNYN yflé&FNr|1 @S

Q1



FytlrYlF] @6 SEYBYyySeft SNRA® hx T9E€
YSeKlFySesS NradtlYlFRFIY dz dzy dz | RF
RSNRA® 5SY21NAGdza ! RSN} UK 2f 03
'TFEeRI @FePfly YIRRSRSY o211 al et
2f d0GdzEdzy T ISKESBLURBEAFTVBIE AZIYWNPNR
TN GSNISNAYRSY KAoe 1AYASYAYy KI 6¢
58Y21NA{Gdza RNyelflFNPy okl Sy cel NL
SNy &l ftFNRFY o811 PtFNPYPYy dd | Py |
o1 Pt FNPYPY O0ANe2] 3INYySO @S & ¢
dinyat NRI'y o6+ 1T Pt FNPYRIFI KF&Fd 2fRdzE
yS KlFLegly KFGGF yS &adz 6Af S 0 dz dzy
Af 1St O0ANI cel YdzNJ GNNNYy RSy (Feyl {f
£ 3Pf HWBYSBWMYS SEtAYRS 6ANI 1FHESY |
RNONY YSSBNRE FTATAS YS1FYyA]l 0ANI &NNJ
RNONYYSYyAy @S KAaaaSiYSyAy YI RRSy
RNT SyfA O0AN)I 0AceAYRS O6ANINIe&l IS¢
YI RRSYAYS AceAyS GFyNPELFN GFNF TPy
| ENBGA&2NRdzP

5SY2 71 NR {dzid U { dznid bgldn.dyBndnga, &kesilm@dl € N
2fFylF1aPin FytlFrYPYRFIRPNI FG2Yd | (
zerrecikleridir; o maddeyi daha kuguk pargalara bol

T 20671

YSYAT A Sy3aSttSNISNW | SNI 6S@AyYy Ac
@2y dzy Ry 2f dzo (i dz€ dzylid? YaRII & SNRIZO @z 2.
RA&8S S1UtSNRA® C!G2YRIFY @S 06206f dz]

5SY2]TNAGdzaUdl 3II NBX 06ANI StYlF&P 7S¢
N} aPYRF{A 0206fdzl fFNRFY 3ISeYStAF
0Pl {1 AceAyS IANRKRE SYSIT eddifi2 Yt I NI N

MTpn @PfPYRIF ¢K2YlFa 2NARIKIGZ 5S5Yz
e2€dzyfdzlfl 1FNINBERPI {(FfYPO &PtRF
AYEYOPYlI O8I 0YPOUPNY ¢K2YlFa 2 NKIR
@FNIFNIP YS@e@FtFINPYP G2LX FYFRIY ¢
I Tt NEMARSEA YA Yl f PYS S@Sis 1T AKYy?



dazyadz f dz€dz 21 RIKIF St OSNAOEA | &
I NY¥NOGNNENR RA@2NX | SNY Uy Py 3l €2
BelkeYAEAUYAY |1 6SAAYRST 5S8SY2171 NARidz
5SY2 1 NX(dza O ORYWHA Sde2 @dzh 61 ARSY ¥
CANIT RE TEFEYFYPYP FfPe@2NILF NI RARBS
RSESNI GSNANE ySoSyAy KFe&laPy Yl
KSeSOlyPy aPt {le&yl{1ftlFNPY odzZ Yl
3 A NR 6 A NR krabes'i gdrheyfd gitlér [fakat kendini
GFyPGYF&F STAYANRA® | ALRINIGUY
@S IAI NJSYA {FINbBPaPyRI IETP I ®P]
Rdz2 I NRP® 58Y21 Nl aA RNISyAyRS @21
I SyaaytAesS &S agetaliplbrNRIEi® %I YI Y PYF
11 GNEf NENYS AYylFYyPN @S> 1t NYaNT N
0ANI 6Sé& 2fYI RPEPYZIn &l &f SNRAO®

'yl 1l1alr3a2Nra admd npn &PfflNPYRI

néz2yel dtP RSYyS@AYOAT{ SNRSYRA® 1Sy
OPNI A PRI §¥8NI 1 &l NXYPOUGPD CI &l dmPy
42 Nbz RdzEdzy Rl IDNYySO0UAYyZI | @UPY ¢
BSNANRA® DSNeS|Y O0ANI I aGNRYy2Ydzy ¢
RFEYflF o0Serl o0ANI AaPGPYPy o6F NI LI 3
sirahiye gince gozle gorilebilecek bir renge-bBiNy YS RA €A Y A

A LI RP® . dz | ySYEA 06ANI RSYSeRA®
Fft3PtlrelYlFLelOFreEP 1FRIFEN}KFAAlI & R

T 2071
f I NRI-)/ al LJ(]I-yYI-é'P HSNBSJ\YS I?A“[“[I-

5SY21 NR (dzo RISFERIENIANI! R/A{11afl 32 N> & @
YI RRSOABRAD® . AN 6Se@f SNB &l KAL) 2f
RNy&lyPy GSYStAYA YIRRSYAyYy 2f dzmi
0F1PYPYRIY YIRRSOAEGRAXBINGYHI YRR |
Tyaly TAKYAYRS |11 SEaPYRINEORAATY &Ic
KFeglkytlNRFEY RFEKFE |1PftfP 2 dzodzyc
0ANI né2yuddl RNONYNOS ®



PyF1al32Nlra !@8U4dPy &t yaPuGadPEP POT
al @dzyly Af1 O0AftAY FRIFEYPRPNX® ! 8UF
ISt A0EAMNMRNODT Il yPYRI | &8ftSairysS
AeSNByYy &lTP StRSy StS 3IATtA0OS Rz
Gdziidzt YFEF NEyP2UESMENTSYRAf AEAYR:
DNYySo6US AfAG1AY 3IS2YSOUNREES | eP]
| y & NB™E NRWIY SHSiSeRA® YSYRA&AAYR
I NAadG2 !'@UPy SONBEtSNAYAY @S Gdzic
oFLTP ySRSyf SNRSYy At SNA ISt RAEAYA
28dzydzy Rty AO0FNBGGAD® | AdANI 0S@A
cumlesinden yani.

h T Y3SBINI A Ayl yOPTZ DNyYySoUAy @S
@2fdzyRF@RP® !yl 1al32Nlas DNySoUA
2f Rdz€Edz 31 NNONYN O0SYAYaASYAOGA® T,
eNYy 1N 21 ddF{1dlF RPN FNER RA@2NRC
@S AYRPEPO&EH Yy P50 31 NNreNy RS@& RA
1FRIFENJ ON&@N] 2f RdzEdzydz al @f SYAS U A
1FRENRPNY h GFNAKESNRS ! ylF1&lF 32N
I3 PNP @S &l Yl 2f Rdz&dzydz 0Sft ANI Y

Anaksagoras, Atina'ya Perikles t®af R Yy cel &iNdRI,Y PO (i P
PGAYFUdYyPY fARSNR 2fFNIF1 Sy LI NI
LGAYE RSY2INIEAGAYAYSYI ROBY B & Al
618t YIAPYRIY &2NHzYfdz 1 ASARANI RS
1801 ity tSHPNREBOIRBPHYY 1318 1P3/2 N
L yblar32NradPy 6dz I N] I RI 6t PEP y ¢

ON&N] | feNRS 1IG]1P4AP 2f RdzEdz & YT

.| T 2081

t SNA1tESa aArerair az2N¥zytl NI+ {dzol
tiremeyenler cevresindekilere camur atmay@ngliyorlar di.

.1 8t SOS RNOYIYfFNPZ tSNA(fSaUAyYy
Anaksageras dinsizlikle suclanarak hapse mahkim edildi. Sucgu
8Py KSNXKIYy3IA 6AN YFRRSRSys &S0
DNYySoUAyYy 31 1GS aPOIF] O0ANI GlFodly



Periklesin Angi I 32 NJ aUP KILIAAGSY @P]F NI
FNGP] 3Soe 1FEPYYPOGPD dzyl yAaildly
YSN)] ST A A&a]1SYRSNR&@SUyAyYy 2f dzo ( dzNF
&8Nl &8Pt RIKIFI &ANNBOS|Ti0AO®

Thales'ten Demokritus'a ve Analgoras'a kadar uzanan blyuk

OAfAYIFIRIYEFYZ GFNARKGS é&dsteiRlIl FSf 2
| yOS1T ANt SNI 2fF N1 VYAGStétradeg A NI SN
tfrG2 @S I NRaGz2 3ASt AyO0OSeS RS| ¥F¢€
OANI T RI 0dz FAdesZ il NIPEYE N £ S @YA (e PY A
JA0AD® heal néz2yeldf Ptl N cef ERFO ¢
RNONYNNI SNRA® néz2yelUdtP o6AfAYIlRI
R Noe &8Nl @Pf &NNXSaMS YR I NIed
8L dFYPS AYAal yo ANES|H&EPLNIPP MIeA Y | OF

{AAFYUEP OAtIAYESNIS (1Pela 11 odf
6St1A tAGFIZNIEYP O6F0 I AGSNBOAC
t 2 AN GSAUAY 8181 RPEP RIYySYRS &
JINBST {A&FYURF1A IYSNPOE WRDIEPE IV €

Q)¢

w0 admd cd &NT ePftRIFI @SNENT NUYNy
d2 | y PO+ X GFyPl 2f RdzEdzydz 31 N¥Y S (¢

T -TKF1aAYSYRSNHESNAS tAGFI2NI &aUf
31 N¥Ne@2N¥zl RNyeél alKySaiyRSo ! @y
bSOK2 ! FNA]Il {PaFaPyPy 3ASYAEfS c
al €t PE2N» ANFYURI %2 NP It@eyiSNHA I 4
TANI Af URSZ aPaPNHRI @S .l oNURS

|l AYRAAGFYURI RIF odDFdzii YFU@P 3JI N
ilgaA 2t YlF&l OFrePYyP RNONYYS] T 2NR

T 209t

Kozmos : F. 14

6FY ANNXYNOSGNNXY | SNENT NYNy o6ANJ 1N
1ST tAGFA2NIr & yfFYPOGPND . St A
oF1FNF1 oSyl SGYABGANE o6St1A 06AN



'8 NI SNAYRSTA (lF@Aatia 331 fISaAYyA
ad& PYRIYy dzZF{l R2ENMz dzZl F {f+FokFy 3S
1reo2fly ol ftNYfSNAYAY RANB]fSNI 2

YSYRA&GA @S | ENBYOATtSNRA CtAGFIAZ2N
0dzft Rdzf F N | SNJ GNNJ 6AfAYS G(GSYSt 2
RNONYy OS &I NHiSYA el d2e 02 Nket dzRd
8L ftyPI OF GS2NAYAYS AfAS1AY | NYS|
ASYySttA1ES YFOGSYFGAL&aSE 2 F N1 |
DizenliveuyumluA yaly T AKYAYAY 1+ @NI &l 6.
GFyPYEFYEF] NISNBNENYN HEd &y A

nezyelr gkt F NY w2€dzx SONBYyAyYy GSYSt
RSySetS IyftloPfloAtSOSEA {1l yPaYF
81 yiSY RS 0dzRdzNX . dzydzyfl 06ANI A
@1 yiSY 1dzZt £ yYPOo GiPNBN BRRYEDS RS VA I £ |
P NPfFoAf SOSeA 3II NNONYN o0SyAYs
G§SYSt RS RSyS@AaAYOA RSeEAffSNRA 6F
'yt YPE@RPFOU

bSeasS 1AZ o6dzydzy oFTP AaGAAYI | NI
2N Yyt NPyl AyﬁANEQYﬁmméuélféNl =
28YIlIYyYlFI&APYRIY @Plly aSaft SNJ NT SNA
9YLISR21tS4a8 KAce 2tYFT al 1PayvYSy t A
| ENBYOAT SNAYRSY 2ftly 1f1YSy2y oA
NT SNAYRS AyOStSYS &FLIly At | NI

FePNSGAOAT 31T &AAYANREEfSsY (d#Z | €EPY
' 1f Py 5S8S@AYRS o0dzZ dzy RdzEdzy dz | yf I RT
NERRSRSYy I NRadG2 I1AY (FfLIHGS 2fRc
TA1SYRSNARESEtA | SNRPTAfdA &@SyARSy
S 2y QHzf a&ZEHAI PP bS GFNI {AZ !'f1YSy
S RSySeéesS olctPtPEP tAGIFI2NHOdMz |
| ySYf SNRS RSadS]T 3II NYSYAOUGAND

¢ ¢ ¢

T 2101



fF YAAOGALOGAE SN al G0SYFGATGS 1 dzac
YFEGSYFGAEAY G yNPZ G RAz&da8dA YA Y 0 A
RNy &F YPT PNRA&LF o0dz Nt SYAyY 1 dza dzNI dz
belirtirlerdi. Pita3 2 NH Odzt I NE t f 2y UdzZ RIKI
IANoef N 0AeAYRS SG1AfSYAOf SNRAND

. ANDANREES @StEAOSY I NNO yz21alk €
diuzeltimesine Pitagor'eat iltifat etmezlerdi. Bunun yerine, tim

1FGP 3JII NNOEN RAYESNRS 2f Rdz€Edz IAC
SayS1ftAlGSYy @e21adzyRdzf I N 4 A eSNEP

¢F NIPOPN] Sy ARRALF&F 3dINoe (FTFYyRPH
BSNAE YSYSE ARAND ¥YRY1AfFIENBHNWS] 24
RFEONI yPOEFNPE | ENBYYS]T AailiSesSyft e
2NIIY @FINIGPNE | ENBYYS] AaitSesSyt
2yt NP {SYRA &FNBPfINPY {dzZ tl yYl
1FNDPEFNPYRI 0dzf dzy | goziimbeyichbif A y K SN
8 NAP 2f I N1 {(lodZ SRSNISNW 52¢€N
APN} AaPYRI O0AN) &l Py 3ISNB|1 eSair &z
RSRAZn 06S1ftAYRS &FyPli OGSNRA]f SN

81l yiSYt SNAYA (Il odzA S G Medbidl NJ RS¢
a1 T NYRSTA C«&80lIRNRFY 11F&a0SGGATTE S
StoSid , I NHPAP | yOSRSY OSNAf YAD
RSaliSeAyRSYy @214adzy 0ANI 202NRGS |

t AGF3I2NHSdzA I NI 1Syl NI NPYyPy GNYN
cisimlere tutkuiR dzf + N YSy I NI NP FfaGP 11+ N
OA&aAYE SNRSy Sy el tPy oO0AceAYfAAAF
1FREFENI 21 0dzNE FlL1lFG S01SyFNK ORAZ
YySRSyaSs FIRPyl TR2RS{1IFIKSRNRByYn R
0S63SYyRSyA \ItGQIxaAAYYZ 2yt NOIF GSKE A
aldldA]l OANIOFEfIYUIP Y&BHNYIAY & ¢
alF yPNI F NRP® 9061SYINK | G4S1TA RI NI
TFYFYyEflF N RNyealeP 2f dzd (0 dzNR dzE dzy dz 3

é
N

T 211t



| €ESefS SB adzd RINKI NRPF me€S (2 LINT |
.S0AYyOA SO61SYFINIP OAaAYXZ 3II 1fSNJ
edilen bir maddeyle bir tutulurdu. Bilgiden yoksun insanlara

R2ZRS1FKSRNRYURIY &lT I ePfYlIA&P Rz

¢CLY al @Pfl NP lemPitagiRGildBetréndekiyidR S & S¢
60SeAy &l &Pt N areSaAyRS FytloPtl
Pitagor'cularca kiire «mikemmel» dizginlukte bir cisimdi.
aN1SYYSt alreyYlfl NPYPy YySRSyAI &R
YSNY ST AyS S0 dzZRIYyIRFP|d 5 deAdxBdzydYSH | & T
YN1SYYSt odzZf dzZNI I NRP® t A G 32 NH Odz
Al SNB1 KSLI FeyP KPIfl RIYyRNT]f SN
DST S3Syt SNAY &1 NNy3ISt SNAYRS o T ¢
RI'YYSEt SNAYA R2ENHz o0dzf Ydz@ 2 NI | NJ @€
1 dz&d dzNX dz 4 @ P82 NI I NRP O

t AGF3A2NHOdz RNONY NSO ISt SYySEAYAY &
YSLI SNHAY | YNNI 62&8dz aNNRNNRNEN ¢
YNY]{ NYRNNX 5dz2dz | NPy RPOPYRIF 11 f
RNye&lel AfAS1AY tAGFI2NHOdz I NN¢
0ANJ @ SNI IIf RIESRG Aot PEPY | yONf SN

{2t RIYy al &l R2ENMzZY 51 NI Ne3ISy &N\
sekiz Gicgen yuzlu cisim (oktahedron); yirmi ytzIi cisim

OA1 248l KSRNRYO® S5Nyel &P aAyY3aSt Ses
cisim (dodekahedon), Pita@ NH Odzt I NJ G NI FPYyRI Yy
OA@AYAetS So dzidzZ dzNRdzd

FFO | ALII adza FREP O0ANItAGEI2NHOC
0 SWSYFNIP {NNBYAY APNNPYP &l &YPO
| f RNENYRST 9AGIFIA2NHOdzE | NS | A LI
adaletinden soettikleri biliniyor.

T au-

0SYAYaSYYAOSGAD® YSLI SNI AN &F YRy
dz2 dzYf I NPY KN]TNY &NNRNEN 1l YyPaPYyF



S

No

NI yaiaPtl NPy &
FaAxd atl e'PaI f
NYRFEY RIFEX @A
RI ANBasSt @S

el Ay RFEY3AlFaPyPn dal
2 NJ y G PEVFANIRIYA Na Liidil Sy
S tAGFI2NHOdzZE | NPY
LRN
anN
|

M O

—

u»<

RNT S 21 NNy3S RS
FAUNRYA dzd dzy NE 06Saf SYAOUAND L
RS 06dz FALANI S oePltlélniYelkra}PSPyP E
GSTNF¥NJ APYFRPEZ | G4STA tAGF3I2NHS
31 TEtSYESyySaiayS @S RSySeAYRSy 3¢
. dzydzy a2ydzOdz 2f NI} 12X 3871 S3Syt SN
YSLI SNHA 2yt NPYy StALEA O0A® YAYRS
RNOSIFDOYS el yStySeS T2NIIRPP .| &f
terk etti. Kepler gezegenlerin devinimi konusunda
t AGFA2NHSdzTE NRIFY KSY SaAiAyftSyRAZ
eS1TAOATAEAYS {FLPEFNI] o fPOYLFTI
1FHfYPO 2f{RNBHPS5ENVSRE2RNEI NN al N¥YPO
tfFd2y aOGNRBy2YT I N} RNONYOSt SNRYy
| YSNAE@2NE Yl Fe@yP TFYFYRFE RIE 2y
Gr1AGEt SNAYA KSol SGYSYSESNR (2Yyc
1FHyPaPy Ol = 53NN (8 IRNA{SeNFS {YASRSY A
.dzy £ FNPY 0AN)I SFSYRAYAY SYNR FfGrF
ACARANOPD YI ST STFSYRAAAYAY KIF &l
STSYRAYAY KIF&lFGPYyPy GlFY 0AN LI NX
2Nl YRl AOAYRSAINRNIBVYIVISE e A BSNSdJI | d
11 tSEAEA @8NP @S 1 1St 0ANI yAGSE A
81T PE@2NRdzY Z9€SNJ &l LIPEt YPO O0ANJ AC
RSYS] RSEATRANI{AZ 06dz AOA &I LI}y
1y PaPyP ol &flS/ Al SityA-ar20NM NJ aliS LIt
S KFI1tP 2tFNF1 1Syidt SNAYAT RS 068
GNNJ Gdzidzyt | NPy &2y dzOdz 2f | NI { X né
SRAOA RSySeasSt el yuSYtSNRA A1A KA
Deney olmadan, deA 6 Sy @I N&ElF & dzyf I NJ I N} aF
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cekirdekler& w21 RIKIF {1 NeN{1asSs Ylal RI

OF0 5FKF | yOStSNAS LINRG2YVE | NPYS
2f N1 RSe€Af RS St SUGNRY 6 dz dzii dz
I.

al yPt PE2NRdzd 4STANRS]E /FYONRR3S
GFNF FPYRLFYS orezeredikdy®diklenyyor@ RA f S
ISNRAEAY 3ISNR aPeNI NI FN)] Sy o0dz dzyF

dzy t NP &l 8t SYS14Sy 1SYRAYA £
0S8 oFldPYl 3IStYSYASGAD oyUfA] oA
02Y0l NRPYlY SRA&2NRdzy &IStASI ABNRE
sanki. .
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I EPNI PEPYP yI&PE 1+Ff{RPNIOALAR2NEK
A2 NHzidzydz e Ay St SeStAYY Ibl &Pt 2fc



®STANRS]TESNE YlIaleP 2fdzoddz2NT y | ¢
I8@AL) 8SNB I RIVPRRNK dEWEyYRNO YN

.dz A2NXzE | NPy el yPIiPY SEtS{TUNRY oc
SANBSEAYRSTA G2YEFNPY RPO 1Saiy
al &l RIFTA KSNJ IG2Ydzy RdzNHzYdz RI I &
OANDANRYA 3ISNR AdkEPNDHYESNNESHIYRAYYA
nedeni, atomun, ¢cekirdekleri cevresinde elektronlara sahip

0dzf dzy dzodz @S St STONAR1 &St 3INoef SNAYy
@FolY Fd2Ydzy & LIPaPY | -00 [ EPRIRSANIKS &S
KFEt AYRST KSNJ 6Se& 3IIMNNTIS YRSI2aySNIBSN NR
9f STUONAR{1aSt 3INcf SNI g N2t Yl al S@n
elektron, proton ve nétron bulutlan kaplar ve cisimlerin ilkel

LI Nlel OP1fF NP {1 NceN]T {NNBfSNI 06A i)
oAceAYail 1FtPYyGPtIl NP 2f dzZNRdzd

Vilcudunuzdaki atoms@ PAP Gdzit NP &F 1t oP] °
A&l €EPYl Wy FTRSG aPF¥FPNI STfSYS1T 3sSn
zerrecik-proton, nétron ve elektrord | @ PAP MnadRA NI O

9t YIHEP {S1AY @FYyYPO KIFfA @2&dzyf c
kez kesince bir karbon atomarindirgeyebilirsiniz. Bir karbon

FG2Ydzydzy ®S{TUANRSEAYRS FfGP LINRG:?
4SONBAAYRSTA odzf dziid RF I f 4GP St ¢
parca cekip alacak olsdk Ny SEAY S A1 A LINRG2Yyf dz

FFOU .dz Al @8PyPy qHySNIR A A BE] AY
1AGFOoPYPY Af]l ONYES&EAYRS 061 &ftS F
az2yadz 2f RdzZdzydz RNONYySyf SNI @I NI
&Lty Pl OF { AN} I NITURS1TA @S {AO0OAf &l
1dzYf I NP 1+ &dSayYAae2 NazedyordmSNI & S NR &
$SNBAYSH O0AfRAEA SONBYyAI &ly &Lyl
1ha 1dzy GFySaAayay (1FLX L&l OFEPY K
odzZf d2 2N wmntn &lFeé&PaPeftl KF&NBiG ¢
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birparcall NI P{ 2 0 A NJ { I NDb 2 yyadak] fakdtdzy dzy
O0ANJ KStedzy G2Ydzydzy @wS{ANRSEA 2f¢
FG42Y ®S]TANRSEA o0l Et NYYSEAAZ yNif S¢
St STGNR] alyidNIffSNRAYRS 2f dzo dzNID
Fd2Ydz RSEAE S 61061 0A Nsanbiiiriy R dzNIb(
1ST 1SavySea IéINJoAfANﬁéyATZ 21
LJ NXxel & P wPlYITZ oFol1tF O0ANI 6Se& cef
GFroPe&lty oO0ANIFd2Yd . AN F{d2Ydz LI NX
oluyorsunuz.

AN I RPY RIKI 0GPEPYPDPIRNGRYST
YI GNRY @S St S{TGNRBYfFNRFY 2f dzo Ydzx
YARAT K 9ESNI LINRG2yf I NP &@Nl1asS| Sy
zerreciklerlel N SE€ A Y 1INBYIO2 yYNR-PNGIFY SRS NE& S
LINB G2y dzy AceAyRS 33X h& fak ¢imepd Kl (¢
ol 6t NPT & CAT Al @AtSNI 8AYRA C@&l LJ
f I NN PNRPEPYPI LINRG2Yy @S yIlI iNRY
GSYSt @ LWPtP @S RPYIl C1dzr Ny an F
| yS ANNNE2NI I NP Ydz N)»aidddtayd RSE 7
Pl GPEP OSEANIATA@2NID CAT Al oeAf SN
bicimdeki dzelliklerini bularak atomun cekirdek f G P RNy &1 & F
A@AO0S YIKNBYA@SUGAYS IANMSES cl f T
Y RRSYAY SyazydzyOdz &I HarRemall 6 f I NP
T SNNBOA1fSNI G NJ YPRPNK al RRSyAy
38t SOS1T YAz e21al RIKF GSySt @S
mu inilecektir? Bilimde ¢6ziimlenmeyen biyik sorunlardan

biridir bu.

9f SYSy it SNAY RSEASGAY aNWRBOAYRSY
f 1 02 NI (dzl ME FaNPBR In ¢ ARIPY OSNRAE Sy o
@ LIPf PE2NRdzd . ANk2] &dAYElFOP KSNJ
2fdzo0ddz£dz 1 yPaPyYRIFI@RPY {dzZ KI @I 3
nezyel 4yt Pt NPy RIF LI &tlFoGPEP O0AN
orafPy P RSEASGGANBNB]IIZ RASEAY 1AZ
RNONYNe@2NX I NRPP {F KGSTNNI Pt N
St SYSyidt SNRAYy @& LJPfFNPYP RSEAOSGAN
olum-
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aNT £t NENY aPNIFNPY RI n&daml&NKy RS (
2NIOFel Pl dPODSINFT AFa VYR (@5 ARIOM Y
AATE A0S Pt oAf Sy 0ANIoOlFadG2y Ac
A&PN} aPyRIF LRGFRF 31T 1FYFOoGPNPOT
hteGFEFNPYF TSy3aayft il NS NeRIYoarN | H
atyFrdPyPy dZ YFEyf Il NPX ! gNHzZLI Uy Py
aPT RPNXYIF&@P o6F 6l NRPf | Néelsus,datth NI RI 3
Lalkl O bSgilz2y 3IA0A aAirvel OPfl NJ RI

aAYel OPE I NPy FfRPLTEI NP asfolNI f I NJ
antimon ve civa gibi yeni kimyasal elementler bulundu. Zaten,

el ERIFO 1AYRFYPY 11 1SyfSNR R2ENHAF

52l Rl 0ANDANRYRSY 8NP |1 StfAaqt
G NRPNX . dzyfF NI 1AYelalt SfSyYSyf
yeNNBYAT RS1A KSNJ 6S@A odzyft I NJ 2¢ d
ISySttA1tS Y2t STNt o0AftSOAYA KIf A
21aAr2Sy Fd2YdzyRIy YS@REFEyl 3SfYAc
(N), oksijen (O), karbon (C), hidrojen (H) ve Argon (Ar)
elementindenmé& RI y I 3ISf YAO 2f dzLJ Y2f S{ Nf
I/ mXfF . Kn @S ! NMHRPNXY» , SNENT NyNy 1
1FNPOPYPYRIY 2f dzo dzNJT  ce2 € dzy t dzE dzy ¢
YI3yST edzy S RSYANI FG2YfF NP YSe@r
1AYelalt StSYSyXNByYy, RfaSYd®a RSRS
Fi2Y @S{TANRSEAYRS|{A StS{TGNRBY I NF
POPY &l cel NJ RdzNHzYl 3Sf YAS 0ANJI LX |
aAYel OPf I NPy aPN}fFRPLEIFINP TSt SY
St SYSyil RSEAf RANT YANI] N2 £ S1] NP RR
d2ydzyOdzadz Rl LX T YIF RPN

{AY&I OPf I NJ RI YSYAYRSY o6dz 8Lyl I ¢
{2y 2fFN}1 o0dzZ dzyF Yyt I NI Sy yI RANJI ¢
81 PYRIFY GFYyPNPTI T odzyfl NI &Fol YPy
elementlerdir ya da yerylizini@aPf 2 dz0 ( dzN> y o6 dzy f |



FTPEENP (PGPS 0FTPEEFNP IFET S AL
RdzZNHzYRI RPNX . AfAYIFRFEYflYy o6dz St S)
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YEOPLEPLEFNYIE 3INB 1FRSYSE SYRANE
basiti olan hidrojen 1 no.lu, énlF NI 6 P1 2f 'y dzNJ y e
y2dfdz St SYSYGGAN®D 5FKIF 60131l St ¢
LIS1T T 3SeSNX®»W DNyftN] &Fo6lYRI | RT
elementler hafniyum, diprozyum, praseodimyum'dur. Genel 6lcit
60dzRdzNJ Y . ANJ St SYSyoisa, geldmBPY Rl y cez
R2EIRF 02f RAZINE | NY¥S1 @DSNK¥S|]T 3ISNE
¢ok miktarda demir ve pek az miktarda yittriyum bulundurur. Bu
1dzN> € Py AadAaylaPyP RIFE 0SSt ANISE A
AyalyftlrNPYy @GSNRAEA SHNI BWAY A jeP&IPYH
1Fr@RIF RSESNI dz23dzAf Yl FEFYyfFNP O6c
kendilerinden ¢ok s6z ettirirler.

LG2YEF NPY Ncee G-protdngnbtioiPalektfon T S NNB R €
2fdz0 Yl &P RdzNHzYdzZ O0ANJ KIF@fA @Sya
4 ERFO FAT AL ©OS (1AY@lIZ O0ATA eSO
OFO3PNIPOP 6ANI &l fPyfPEF AYRANHSY
RSEM] O0AcAYf SNRS O0ANINF&F 3IS3GANR

5FKFE | yOS al et SRAEAYAT @S A&AYAYA
YI GNRYf I NRF StSTGONR] @N{UN &2 Gdz
St STGNRBYf I NPYRI odzyl So6 yS3alFiAT¥
LINR G2y | NPy ©eoNS|ytl SSNW 21 NG FERPYWRIE 1 A ]
FG42Ydz 0ANI NI RF GdziF N | SN G2y ¢
dzf dzy RdzE dzy RI yI @S{ANRS{TGS{TA LINEI
dzf dziidzy RF { A St STUNBYf I NPY al &@Part
FG2Ydzy 1AYelalf NBYLIBAPPEAPYYPOOIE
LINRG2Yy alePaPyl SOoAGGANI @S odzyl
et tyPl OF ale&Pftl NI RSYS]| bhikNgd . dz &l
1FRIFENJI K26dzyI IARSNRAD® 9ESNI 0ANI L
iki protonlu iseniz helyumsunuz; @cotonlu lityum; dort
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St ANBdzZYT 060S06 02NBYT Ff4G4P 1 ND2y
IR

dz pHdes$S I RFNJIIARSNI {AZ 2 &l &P
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9t S1GNR] &@N1ESNA FIAOA F&8YP ASE NE
L dzydzZ 0 A NI G NNNYYFySyPRAO G NNINW S T F
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OP 128YlaP 2fFNF¥{1 @2NHzytlre&lFoAft AN
Ayalty 11FfFrolfPEP A1A 3INHzHI | &NPE
Ayaly OFyf PAPRPNE RAESNI INHzLIA | A
AaidSYST © 9t S GhNBWHE ISNIDPS &t SIP i 1IRB/ Y - IND
AGSNI SN tS{AX 06dz RdzZNHzYRIF X 0ANJ
1t Pe2N) @S FTPNIF@PL) IAGYAR2NK 4N
G NRPNXP . dz yS &@SNeS{AYAZ yS RS ¢
ST ANRS1aSt gig,MhcakpratdnfamalelekiranlérS 6 dz
OANDANRYS 2] &l 1PY1SYZ 0AN i T
LINPG2YEFNFNFaP AGAOA | yE SN 4S5 7
St STGNRT1aSt AGYS INON dz23dzZ | YI &l
GdzdYF &l @F NI el y | oINNE &N § dzf Y P £ 2
YNYT SGA {A0AfSNE o6l &t SOS KIFdF NP
R240 SRAYSYtSNIIN}aPyl &l fPASNYA

N1TA LINRBG2YTIl AQlA yI GNBY O0ANI KSf ¢
2 dzo G dzZNHzNXP . dzy £ F NI A & ( Aelyzwd NI P 6 A N
®S1TANRSEA O0ANI 1 FNbB2y ®S]TANRSEAR =
GFySaix yS2yT FtdP GFySaia YIAySTe
GFrySair aNt FNNJ 2 dzo G dzZNHzNJ @S o6dz ol
tutmak tzere bir ya da daha fazla proton ve ona goretedek

STt SRAEAYAT KSNJ aSFSNAYRS: &S8Sya
I ABFRFY O0ANI LINRG2Y @S Ne yl iNRY
aAYel OPft I NPY RNONE@RN® ! NI yedzydzy
G NBfYlFI@PLI R Ayaly StAeeénfer 3S 0 A
al 1 12ydzAadzRdzZN® 42 €dz RdzNHzYRI X 06dz ¢
ol t NYN@SNAND CF{1lFG o6dzyf NI NI &Py
y2dftdz St SYSyid @I NRPNJ {AX odz St SY



1A ®2]1 &Fr@rd 2fdaN® . Af RAYRBIAY AT 3IA
YI RRSEt SNAY O KPRPNI

52€I R OFINRfLY StSYSyGtSNRAY 11 &y
@8NP O0ANI 1Feéylt1dry 3ISEtRAEAYA RNE
GNYNZ KSYSy KSYSy KSNJ @SNA 2 hd 2
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KSfe@dzYRFYy OfF 03X 0dz Sy2 fodz&Wded (& dzNIP
, SNENT NYyRS KSfe&dzy odzt dzy Yl RIEYy | y(
SRAfYASUAD® . dz YySRSYtS [ dzyly 3INyS
| St A2a RSYAfYAOSGANI 6dz St SYSyiSo
@2fdzydz 0dzf dzZLJ KARNRB2SyYy @S KSft &dzYF
Eleki NA {1 aStf AGAO0A RSy3IStSYS| Aciy
I SNNBt SNA OANDBANARYS 2] &l {1Pyfl ¢
cekirdeksel gicler harekete gegcirilsinler. Boyle bir olgu ancak ¢ok
@8N1asS1T PaP RSNBOStSNAYRS 31 NNf NN
YAfte2ydzy NI SNAYRS]TA PaP RSNBOSTt ¢
|l et SaAryS KPI P KIFENB1TSGI SRSNI SN |
KAaaSadadANXY¥SesS @ 1AG o6dA FYLFET & 52¢
0dzydzy &a2ydz0dz 2ty @NlaS] ol aPy cef
vardP NJP

DNySo6UAX o60A1S Sy @l 1Py o6dz @ Pt RPI
|.

NT SNAYRSY NI 6GPNRP|{® wlR&2 RIf:
POPYEFNPYF RS1 KSNJ RFf 3l dz dzyf dz
DNySoUAy Sy RPOGFTA GFolF 1t NPYF
Anald I 32N> ady GFKYAY SOGGAEA FAOAZ
RSEAf RANY , N1 &adS1T PaP RSNBOSaA Yy
KStedzy I+TtFNPYRFEY 120FYlLYy 06AN] E

lylr1al3a2Nrady {PavYSy KIF1fP Pl GT
FTPNIPENENNRYRS NIRéz2eftl KIFoSNX S¢
I £ SOt SNJ R2E€dzNHzNY» DNy SO UAY o6 GPOT
31 NBoAf RAEAYAT 3ANySoGSTA tS51S8t SN

YAALISGSYy asSNRrRy o1 &aprPoOll Fyfl YPy
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(421}

YRABERI R2f Iy ol f N

6F 0 . SNINNBYAT o6dzyl ©0ANI AadGAayl F
eS1AY 3INONZT Aftl TEYLFyfl NPy &SNENR
ol t NYNYN dzZl FelF (FLIGPNYPSGIPNI® 4S)
Jupiter, en hafifelemeit SNRSy At 1 T F Yl yfl NRI
1 2 NHzY dzo (i dzNJb
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yS6 POPEP YSNJISTAYAY &I RIF &t ydn
ol f NYRS PaP nn YAfteézy RSNBOSRANX

L PERPIEFNI @S 2yt NPy SO6ftAEAYRST A
0 dzf dzNXzy dzy eSER&r$ HPNEIPYPWYRIII R2E L N
1SaAYAYRS1TA 3IFT Y2t SINffSNRAYAY ¢
PAPOIPNI (A &d2ydzeiil 3 KARNR2SY KSf
ST ANRSEA O0ANI KSfedzy ®eS1TANRSEA =
JFYYlF POPYRPRDG 2 PIZRBPPY Ao 1 Saird
@2fdzydz el @lroidly Loty F2Gd2y 06ANI N
0PN} { Pt PNyISYy KSNIFSlFYFERIF PapP 11 ¢
82f Odzf dz€dz 0ANI YAf &2y @&Pf &aANNBNE
2f N1 VN IR IPREYfBD | Pt RPI R2EYdz
2f YFRIFIY | yOSTA ®S1AY INONYS o €F
RPO GFol1FfFNPYPYy | EPNI PEPI OAYF
GSLINAYSESNI ONBIF1aAez2yf I N &z2ydzOc
RSy 3St SONVADOUWMANSRA T 6850 YAt &l N &Pt
a2y dz0dz RSYy3aS&AYyA 1 2NHzYdzs GdzNX» . AN
0SyT SNI GSNX2y N1t SSNI GSLA AYSE SN
LI GEFYEFEEFENIF SYSNBA {lFe&yleEP &l L
her saniye dort yiz milyon ton §1014 gram) hidrojen helyum

2t YF{1GF RPN DSOSt Seay 31 1 &8Nl NyRS
ONGNY 2 POPYFEFN 02 dzl F{1GFTA 0A
a2y dzOdz 2f dzoYF { G RPN

Ydz€Edz GF1PY &@PtRPIPYRI 5SySo &Ptr
kocaman birkbJN{ @I NX» . dz RS@I al {1 LIN{



@S o0dz AT o6SEt1A RS (I LINENY 2NIl &
ISt Ae2NRdz2N®» | PERPIEIFNPY | £t NYN &

LISNY 2@ URFY @Pllty oF&Pyo RIFfIFfL
YI RRS&@A @&2¢cdzyf K3 dRNNIeABS AR N SIAIS
R2E€dzNI NI} 1 @SyA @PftRPI 2f dzddzydzy|

@PEtRPIEFNPY FYyIlFfFNP OFNRPNI RA&Sa
R2 EdzNIYyPEIRYPT | £ SO AL AN

DNyS6 oSyl SNA @PftRPIfINE O0ANI O
T 246t

Oy oOdzf dziiddzadzy Rl 2f Rdz€Edz IA0A I (&
2NI &l @PlFNIINWY 5Podly 31 NNf RNE
1Fra@SGtft ARAND CF{1ld Ao {SAAYESNAS
ON&@N] O0ANI LI NPt GPefl |@RPYyfl OGPt
bulutsularla gevrili bebeké Pt RPT f I NE | yI 21 dzf dzy F
{FYlye2ftdzdy Rl O6FyatlNPY RSySySe:¢
YRl o6dz Pt RPI t I NE KSYNI @S1AY
OSyAy 3FTP GFNIYFPYRIY al NPf YPO F
2T dz0 0 dINR &g dz BADBIETS IR Adzy &+ o6 dzf |
SOt SNAYRSY dzZl 1 fFO3PNI NI @S 11 NRS
{lLYFLye2fdz DFfl1aAaAyAy oF1 P &SNI
0ANJ RNTAySeS &l 1Py &PtRPI @I NRPN
DNY S06 Ude§/dz2If @268 0 dzf dzi 06 ANI SOAYAYR
odzyt I NPY 1AYEfAlEfSNAYA (FyPelYPes
oAt SYA@2NHA © { Yl yeéz2fdz Dt 1aAyA
olabilirler.
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DNYSO8UAY YSN] STAYRS KARNRB2SYAY &
8ty Pl OF HAANI S2ARNMNLEBMNE I {1 f PEP Y
TFYFYRFE REKFE 3ATSYEAZ KIFEGGE KIF&F
POPYPYIl &2f | ceP&2NX® { I 1T NyN SGiAct
2f dz2ld POP|l KPIPetl AfSNISeSy vyl 4N
GNN) RERBRERANI SN bl GNAYyUEf SNAY T |
YI GNRYf N 3A06A 1SYRA Acef SNAYRS |
ol @fS O0ANJRIYNOG &alil2ydzidz RSEATF



al @RI YRPNX . dz YSRSYfS &@SNJNNBYAI
gecerler. AtR 1T A YI RRS o6dzyf | NPy LIST1 |11
AceAy DNySo6US 31T tSNRAYA @SOANRAEA
3S®eSN®» DITNYNI Ny Fedlol{1lFaPyRI z
1TFEYFAPI Yyl GNAYE SN AceAy 2fl &8P RS
GF1PtYFIRIPYol NPY der.yPyl 3Scei @3SNJ

TOAY 3JFNAOA OdzY DSOSt SeAyI DNySc¢
2f dzNBFYZ 6aly{lA | YyNYRS @&mSINgWMNS ¢
IA0A0LIT L&Y &arFe@PRIF ylIGNXyYy 31T NYRS
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fS NI YPI RIF RdzNJ yOaYSRNI YN NBSFINJ ya Rl Nk
OF YPY POPEP ISeANNVSAA IFAOA yI (N

DNYSOUAY Ace 1SEAAYAYA O0Af RAEAYAT ]
Y2UNRYE SNRAY 2f dzodzYdzydz RF yN(lft SSH
Fytl&roAfA@2NEI]1Z 0SEtANIA O0ANI I f
birl  YI'yRF o6alyA@SRS0 yS 1FRIN 3N
KS&l LIX I &FroAft YSYAT 3ASNBTANID bl N
AceAy KA®OANARYA @F{lFflF&FYPe2Nud o
FNB2Y Fa2Yf NPyl RIYNSGONNNNID bl {
epeykloy S ISNB1aAyYS @GN .dz @ NT RSy
miktarda klorin dokerek incelenebilecek miktarda argon elde

SGUAT SN . dz RSySef SNIDNySosUAy vyl
RFKF FIF1AN 2f RdzEdzydz 2 NI+ &l | 2@ dz&

bl GNAYy Ut SNAY &P NNReva KiyNdtfin cel T Nt Y
laiNRy2YAAA KSYNT o6Fo6ftlFy3aPee |06l )Y
KIFENPf KFNPf &@Fylty 31 0SEAYS R2ENX
IStEASGANNYASG o0dzZf dzy Y YPT Sy oNeéNj
3StA0GA1 ST @1 Py @PftRPIflNPYy 3l
incelememiz mimkun olacak.

CIH1ld KARNR2SY (SLINAYS&EA &2yaddl
2t ddzys KSNKIYy3IA o61681F O0ANI & Pt RPI
1834AYE SNAYRS 0SEANIA YALGFNRE K7



8L OoFY SONBaAAYAYK JAYidzSadlysdt 10y P
8Pt RPI A@AYRS|{A KSNKIFIYy3IA 0AN YIF
I Nift SaA DNySoUAy {NGftSaAaAYRSYy AlA
SONBAaAYAY a2y odz dzddz KAcee RS DNy &
KFeaNBG SRAf SOS| evlrdsifelsahp dokzidzifor.0 A NJ &
.86 @&F RI TGP YAfe&lN @Pf azyN

GSLINAYS &2y dzOdz KSf &dzYll RI YyNB8GNEN
ol £t3S &+ @lo &l @Lroe 2NIFRFY RPOF F
0ANI RNT S&8S RNO6SOS1 @S odzydzy | NRT
LI Gt el OF1® .dz I N} Rt DNYSS8UAyYy ¢
I SyaAaytSoYAOd Ao 0l ftYSEAAYRS 0AN |
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Ace PaPaPetl olFlaPyOP @SYyARBY | NIT
OANDANREES RFEKI RF aPlftrolOFT1¢€l N
AGAOS NI EYSY @S]TANRS]TESNAYAY | P&
3SeSNB] OANDANI SNRAYS &l Lol OF{fl
@S DNy SO0 KARNR2SYAYy KSfigidYl RI y N
G dzNHzy I oot &k Ol ®

.dz AaNNBe>X 1FNb2y @S 21aracSy St Sy
I el OF EPYRIYyS DNySo &l €t RPEP §]

RFEKEF LI NPfRFYF&@P ANNRNNBOS| AN
8SYARSY R2€Yl ({FTRSNAYPBLEMADRY SO A
31 6SEAYRSY dzZ F1fFINRIFI1TA AyOStYAS

KStedzyYl RIYyNONYNe@ftS 3106813051 A K¢
&8N1asSly PoPyPy Si1A&dAXI DNySosUGS ¢
1FGYFYElFNP az2€d22 OF1 @S IByArAof Se
0ANJ RSO &@PftRPII RIYNOSOST @S 3I N
| 8t SaAyS dzZ 1 {FfYPs 2t O0OF1 1AZ

FTEFEFOFTZ FGY2AFSNR RS dzZl &8l R2¢
esecek.



DNYS6 O0ANI { PNXY¥PIP RSO KIFtAYA | F
gl SISyt SNAYA &F NI} OF1GPNI @S o N&éNj
RdzNHzY Rl DNy So6 {2ttt NPYyP dzl I G§PNJI =

DNYNYNT RSy YAfeéel NIl NODI &Pf az2yNt
IANY @6l yFOF1TGdPNY . dz a2y 3ANT St =
12edzZf 61 OF 11X @SONBaAA &l NJIOF1 @8
bile ter dokilecek. Kuzey ve Gliney Kutuplar eriyecek, dinya

sahf t SNAYA RSyAT olalOlF1® hileél ydz
2] &adz 6dzKF NP &4 f I NI {1 odzf dziif I NP

6F0 DNySoUiSy RFEKF oNeNl {Nif Saa
a2y RIYSYtSNAYRST 31 6S] ol fyYSt S
@S o0l aPyce R2NEDYWdNEDI 2 NIPA ¥SY A Rl K
St SYSyit SNAYAY O0Af SOAYAYRS 1dz I
OAN] e 1ST R2ERdzl fF NP O6Af AYAND
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fFrO0PNF OF1ftFN @S ol &t SOS &SNJ] NNE
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