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EIZATQrH

O OYPANOZ KAl TO ZYMITAN

YAv Dmobétaue Ot Ofv Vmdoyet N YN xai 0Tt HEVOVUE HETEWOOL
0o1d dwdotnua, 1ote Od 6AfTaue vd uag meptbdiiovy ané mavrov ol
aotéges. Od voullaue pdiora 6te 6ot anéyovv 6 (010 Amo pag,
draomaouévol of pid ododvia opaioa, Tol O£V elvar mEayuaTLNd,
arla QavtaoTix).

[lave otiv ovodvia ogolpa @alvovtar didgooa avrixeiueva
T00 Aéyovtar ovpavue ehpere - térota sivai: 6 ijitog, 1 oelijvy, ol
xouijtec, of aotépec, Td Quwrewvd xai oxotewd vepeiouara, N ULy
00 Drdoyel avausoa otolc dotéges xai Tov GmoTeAeiToL Ao G€pto
xal oxovy, xal axéua 6A6xinooc 6 yahaEiag. "Ané td ododvia ow-
HATC TEQLOTOTEQOL elval ol GOTEQRES: ' GAOxANON THY ovodvio
apaioa gaivovrar ué yvuvé udri 5.000 neoimov. ME td ueydia -
LeondTia umootv vi guwroyoagnboiv 5.000.000.000 dotépes (eix.
1)

‘0 Toialiac pac vmoioyieral 8t &er mepioodrepovs amo 100
dwoexnaropuvota aotéoes. Kai dmdoyovy moiid dioexatopuuioia ya-
ralec pé aplBud dotéomv avaloyo ué xelvov mov Exel 6 0xog pag
vala&iac. "Ola avTd Td 0V0GVIa OORATE GTOTEAODY TO TOpmay.

‘H "Actpovopia ivar 1) Emotiun, mov aoyoieltal wé 1) ueAéTy
tav ovpdviov coudrov. Xweiletar oé 0vo peydlovs xddadovs: a)
Tiv Kiaowy "Aotoovouia, mov é&etdlet tic Oéveis xal tis xiwvijoeig
1OV ovodviov coudtav xai boloxel Tic oyxéoes xal td aitio mov tig
ooxaiotv. 6) T @vow "Acroovoula ij "Aotgoguan], mod aoyo-
Leital ué T4 QuoLkd YaEaxTHOLOTIXG YYWQEIOUATA TV 0TQAVIWY Tw-
udtwv, awg eivad ij Aapmodtyra, 1 Beouoxoaaia, 1 axtwvobolia, 1
YUY OVOTAON HAT.

“H Koopoyeagia ¢ (v 70 01040 TOV OTOLYEWODY yYOTEDY TIS
"Aotoovouiag. TMeoiioubaver Oniady tic baowxés yvaoes T
"Aotgovouias xai tic dwatvadver ywols dmoodelbeis xai ywols va
yonayomoel ToAkovg ,uaﬁrmun'xo g Timovs.

"H yonowmomre tijc "Actoovopiag eivatr moiianii. Of magatn-

-~
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0Noels THS xwijoews 1@V Tiavyrov 60ynoav 16 Nedtwva ot ue-
yasn avaxdivyn tod vopov g Bagvtntag, ol eival i #xvoi6TEON
baon ths ovyyoovye Betixnnc émotjuns. "H dxtixy (tyieoxdmio, ui-
#OOOXOTI0) AvamTiyTyxe TOAL ué Tjy Eoevva Tov otodviwy owud-
tov. 'H @aouarooxomia, 1§ Xoovoustoic, 1§ Navriiia xai § Fewdat-
ola Eovv otevi) oyéon ué Ty "Aotoovouia. Televraia uditora i
avuboil tys avéflnxe, (dwalteoa otév Touéa tic fvevvas Tot dia-
OTHUATOS, (€ TOVS TEXVNTOVS 000UPE0VS %l Td OlaoTHUOT oL

'H abia duwe s "Aotoovouias 0év umopel v xo1Bei uévo and
T1j ovuboi s oy "Emotijuy xai miv Teyvej. Té xéodoc tobd ue-
AeTnT TS Elval ARAOT A’ Gha AverHaTixG, yiati youvaler il zoil
10 avbpwmwvo avetua. "Evioyder 1] uvijuy xal 6&vver mijv xoion -
rharaiver T oxéyn xal olver greod oty gavracia. ‘H Oavuaori
taln xal g daégoyn aguovia, ol magarnocital oté Xlumay, 1§ ue-
yalomoémed tov ral iy amepavtoolvy tov avebalovv 16 peietnri
TS O YNAOTEQEC AVEVUAUTIXES O@aioes xaul TOD fumvéovy avvaiatj-
HATA AVWTEQU %Ol EVYEVIXOTEO M.

'H "Aotoovouia elvar émotiung ué ueydin nBuxomiaotixg Otva-
wun. Auote, av 5y omovdl) e, Adyer 6 xabnyntic Miaxione, amoxaii’-
Tret, wé Td Qovudowd e, otéy dvlpwmo 16 ueyaieio 100 Aoyiron,
UE TO Omoio moowrioTyxe avTos and 1 Ocla [lodvoua, TavTdyoova
oV 0Onyel oy Exlyvaan TS Toayuatixis Béoeds Tov 016 @Ouotd
TOUTO XOOMO..., 0TV Gvadoyiototue Ti GVTIAQOOMTEVEL 0T Y(HQO
xal yoovo 16 avbpwmwvo éyd pumoootd oté Tiuma.

'H "Aotgovouia téloc oyetiCerar otevd ué mj @iiocogia xal )
Metaguana). "Av zal 06v umogel, odv Qo) émotiung, vd ddoet
Gueon aXaVTNon OF QLiocoQIXd TEOBAjUGTL, HOTGT0 1) HEAETY TV
aoToovouuxmy {ntudrev, dxws yodget 6 Russell (Pdooel.) «doxei
yevid onuavtig Exidpacy otév xabopioud e otdons Tov oxe-
arousvov avbpdmov, mot aviuetwaliel aoobljuara tic griocopi-
ag, 6a0¢ elvar ol Droyedoels Tov OTic UELAovaES yeviée, 1 Béay Tov
016 Zhumav xal ) oxéon tov ué T Advauy, ot Goioretal mdve aaé
16 Xuaav. Toid yaoaxtnowtixnd uditota yodger 6 A. Alyonjtyc
Ote ) "Aoteovouia magovolGle «ijy ovyyéveiay tic (Owmnc uag dia-
volug modg tov "Ameioov Adyovs.
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Eik. 1. levikn Groyn toU oUpavold

KEDPAAAIO A

ZYMIIAN, TAAAEIEZ, AZTEPEX
KAI AXTPIKA ZYZTHMATA.

1. "Ogwonde, oynua »ai éxtaon tob Luravrog.
Zopmav ovoudlovue o olvoro TV VMOV condtwy, dmov rol
v Golorovrar anTd.,

Ol dudgogeg poogéc evipyelag, dmmwe 16 goc, N Beoudmta, O
NAEXTOLOUOC #AT. OUVOEOVTOL WE TG DAxd obuata xal, dmomc udg
oLdaoxrel N ovyyoovy Puowxy. Ofv UIdoysl 0DOLUOTIAY OLUoQd

UeTCEN VAng wal evépyetog, OudTe 1] U «EEaihovuevn» yivetal évép-

wol 1) Evégyela «DhOTOLOVUEVN» elval duvaTtd VA HETOTOUmEL Of

YELOL
i

U, "ETor yeviretovtog ovopdlovue Xoumay 16 ovvolind mocd Tig

UdOyoveas VAN ®ol fvépyelas.
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T6 Zounav dév elvan dpoo@o ovte dmeioo. Eivar meme-
Quopévo. AUTo eivan dVoxoro va 1O magadeytel nuvels ué THY
TOOTN UaTid, HOTO00 ol EQEVVES ®aT TG TEASVTAIN TEVAVIU YO0OVIU
6OMyouv ot diamioTwon, 6T 16 ZUuTav Elvelt TEQLOQLONEVO.
[Towrog 6 A. Einstein ("Awvotdiv) xatéinEe 016 ovunéoaoua adtd
wé ™ Bemoia THS OYETIHOTNTACL.

T6 mé mbavéd elvar mhg 16 TOpmav dmotehel Eva oyfua xhei-
o160 nal yowoic mégore. AUTO onpalvel THE WTOQOVUE VA GAVTU-
otobpe 10 Zounev oy Eva ceaipoeldég nod, oo mepvi 6 xpoévog Bloy-
AOVETUL OUVELELD ROl vatahaubddvel 6ho xal megiocdTeon Extaon ¥,
avtiBeta, 6ho xal wroalver xal xatahanbaver hydteon Extaon. Tn-
uepa deyopaote 6TL xatd 16 poxowvd TaeehBov GAduAnon 1) mood-
™ro Tig UANS ®al g évépyelag ToU ZOumaviog 6010%OTAY TEQLOOL-
ouévy of Eva wured yoeo xal dtu péoa otd doexatoupvola ¥ Tig
iotoglag tov draoterhdTav, yeyovog mol wul ojuspa ovveyile-
TaL.

"Enxeldij ol dnootdoeig, mot ywollovy puetald tovg td péln tot
Zoumavrog, eival teodoties, oi Gotpovopol Emvénoay yid T ué-
TONOY) TOVS Wid peydhn wovada, ot ™ réue Eroc goros (e.¢.).

"Etog otég givar 16 Sudotyua mov dwatpéyel 16 gig of Eva
£rog, &v xwveitan ovvégewa pué ) yveon| TavTyIa Tov, 300.000 xft'-
hdperpe 16 deviepodento.

Té Etog guwtos eivar oo ué 9.5 towoexatoppvola ULGHETOO.
Z16 £Eng 16 Etog pwtdg B4 ovnboriCetal ué Td doynd: £.q.

"Av %al 1oNCLHOTOLOTVTAUL OYUEQX TEAELOTONUEV TNLEOHOTTLA [Ué
peydin oyt dév elvar duvatd va dovpe péyol 1d mépata ot iu-
mavroc. Mé 1d peydho ovyyxoova TMheoxdmLa, LY. TO0U GoTEQO-
oxomnetov Palomar (TTahoudp) # »ai dhha magduoa, diaxoivovral
avurelpeva ot Goloxovian of dndotaon peyariteon Gnd dexa-
mévie droenatoppvola e.¢p. "AMG nal pé 1d¢ peydho gadrotnhe-
0% O La pogovpe vé elodloovie 0TO MO0 TOT ZVUTUVTOS TEQLO-
00tepo. Kal mdi 6pwg 0év umooéoape va «dovue» 16 Zhpmav of
6l tov TV ExTaan.

2. MIAqbog, obotaoy, peyédn xoi vomxy opada yaratidv.
[Mapamodvrag otd 666n 1o Thumavtog pé 16 TMheordmIQ
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Eik. 2. Katavoun tav VepeAoeddv (YyaraEiav)
otrv oUpavia opaipa.

orhémovpe 611 Ddoyovy didomopta, ¢ OAN THY ExTaor] Tov ®al TEog
Ohec tic drevBivoelg, auétonta avtixelpeva, mol gaivovial mago
TOM wrod wal potdovy wé vegehoeldels aompetdepés wnhideg.

"Ovopdlovus yadla§ies 14 tepdotia of péyefog ovyrpoTUATO
amd Gotégeg wal dudyuty VAN, amd 1d Omoie dmoteheital ®velmg 10
Toumay. (eix 2).

Awamiotddnxe 611 016 ZOumav éxt0g drd Tolg yahatleg Holoxe-
Tl dtaoroomioutvy xal doatdtaty Th. mol droteheltar and aéoua
wal orovn ral ol ovyvd eival o doan o 1O TERYHIO ®evo. 'H
0hn a0 wrogel va BewonBel L yeuilel, yevind, 16 YO TOU Zihp-
TavTog nal Cwoud‘;er(w’_g_Mjkjﬂl_f il b

Enetdi). 6o elmaune, dév umogotpe vé eiodboovue a1d 3 MO
100 humavroc wé té heondma méeo amd éva ogLopévo Gabog, Oév
eivar duvatd nal va uetpfoovus ué dxroibera dhove tovs yahokleg
o0 DHGoYouy ¢° AUTO.

"Exntodc an’ ad16, 800 mod paxold drd uac 6oloroviar ol yoahati-
£C. 1000 MO ddoxohe TOVS dLaxrQivoure oav ApLdOd avTixeipeva.
"EEdMov 1) neooyahaloxy DAy, ol oloretal 0td %000, AT0QQOYd
16 i TOV YahaElov, xafdg Tofyel 0TO didompa yid v @Tdoet ot
1, ué ovvémera va i dtaxolvovue xaBorov Tolg md dtouanrQuopE-

~ 8
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LAGL HETOQOTOLRT U AY.

Eik. 3. 'O onepoe1dAg yahakiag N.G.C. 5194 gT1év
AoTEPIOUS TOV ONPeuTIK@Y Kuvav.

voug yahaSies. "H uecoyahationy u:[ Oumg OEV ATo0QOQa T 0udI-

OPWVLAY) H/T!\mm/ er' /IH (TL” ;Lr' T nuhumi/ ETROTTLOL TTUHOUTOOU
!lf-"/.lﬁ‘l\'l‘Tlt_‘” ([\'TLZE"H{.(’ Y.
Moogéc Tov yahaSwmv. Ol v

TaQovaLalouy, YEVILU, TYNUOATU AUVOVIAA,

O Hubble (Xdumh) todc 1afvounos otvugova ué té oynua Tovs Mg EENg:

@) Tahaklec mov Exovy oyfua Eaheumtind wal dvoudCovral Ehkettrizol. *ATotehoin

¢

16 17 % 016 00voho 1OV yahaElhy

0) laroBleg, mol, émeldn Exovy muonvae yiom o TV droio Ehiocovial OTELOES 1)
DOUYIOVEC, OVOUCLOVTUL OTELQOEWDEIS. "Atoteroty 10 80 % (eix 3).

v) TlaroSles, hiyor otov aobud, moi Exovv ognua dravovioto xal dvoudLovo
avopaiol. Aitol drotehodv 16 16hoLT0 3 % 016 GUVOho TOV varaElov.

‘Ontwg anédeifav ol Egevveg, vatd Tic Tehs VTALES ®UOlwg dEra-

eTieg, nabe yaraSiog dmoteheitan And dotéQec, vi perOUATA

OU aotégeg #a0e varaia sival NAtot, 0wz 6 1fjhog nag. "E!

hov, émeldn ol yahaiec Golovovra of ueydieg amootdoelc amd uds,
OV elval OVVUTO VE XUTUUETENOOVUE TOVC AoTéQeg Tovg ®al mod

To,l udilota cvtovs ol Golorovial oTdv Tuonva. Ztovg Tohl

ZOVIWVOUC pag yoraSles pmopotue va dianoivouue TOUC (OTEQEC

TOVC. avTols ®volwe ol Holoxovral otovg bpayloveg, mov ei-
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Eik. 4. 'O omnelpo€eldng yahatiag otdv AoTEPIOUS TAG Meyaing
"ApKTOU, OTwgG a a

L GoalOTEQOL, EVD DEV UTOQODUE #atl AL VO droxolvovues avTovL

700 HolorovTal otovg uenves. Fevird 16 mhjbog Tav Gotéomv nabe

varasia tmohoy -

Cetul of derddeg 1) #al EXATOVIAOES OLOERGFOUUL-
oict. (ein. 4). T B

(¢ vegehdpota 1oV yehaSiov eival DA VE@QeEADONG, OYETLRA
Turv) 7ol oUvRBmg oxoTewn, ExTéT av guTiletar amo VELTOVIZOVE
‘Goteors, omote gaivetal gotev. Td vegeouata gaivovrol ooV
owoTElVE: Tauvies oYU duarodvory %atd TOTOVS TOCO TOV UV
dao ral Tog boayloves ndlbie yahugia.

[{¢hoc 1] pecoastowxy Uhy eivar DAy, amo afoa 1) ral onov.
TOM oULOTEOY (TG THV VAN TOV VEQELOUATWV, TOU OVOUGOTY%E
£TOU VLG EIVOL OITOXODTLOUEVT) YUOW Go TovC dotéoes wabe yoho-
Ela wol veuiCer 1O peTaZl ToUS Y WOO.

[6 oyfjua TOV YOhAELOVY, v EE0LQECOVUE TOVC oYULoILovs, £i-
val yevird mohl mhatl. ZTo0C OTELQOELOELS QoiveETUL TAATVTEQO.
"Efautiog atto ol draotdoelg wabe vahaElo mooodlogilovral Tav-
tote ué dvo Gobuovs. “ATd avtovg O Evag dlvel 1. OLAUETQO TOU
‘.'(',;‘.(f;L'TIF/]l:;.l'T.‘t)(’, 6 wijroc Tob ueydhov GE0V O TOU EAELYO-
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Eik. 5. 'O peydhog oneipoeldnc yaiagiag

1é ™RGS "AvOpouESag

ELOOVC ((PUROELOON C

-}

ANUOTOS TOV, v O GALOS TO UNKOC TOU WL -

QOU GEova, mol AvTLoTOlyEl 0T6 «TTxocy TOU YUAUE(d.
[O punrog g dtapétoou tov yaraSimy 6oé0nze 1L 0év eival

0TaleQo  mavrote Gpmg VIoLoYICeTar oTHY TAEY TOV LAGdV 1) nal

OERAdOV YAGOWY £.qp. ZuviBog 16 uxog 10U ueydhov dEova xdo:
s :
Y L0 XVUALVETOL amo 20 (e 60 YLALOOEC E.., €V TOU WUIXOOD

ASOVU TEQLOOLLETUL OTO O£%UTO TOU ueyébouvg tov peydhov dZovd

tov. Katd navova peyahUTeQoL VUL

(EC €LV O OTELQOELDELL.

[Mowroc 6 W. Baade (Mmdavre) dianiotwor mie dvdaueoa otic

OUCOES TV ACELOV DITAOYEL UL OUADC TTOAD § volagéoovoa. Eival

; e ; - e g il = o,y =
| AEYOUEVT] TOTTLXT) {B‘IIE!{(\I(I YOEAOSLOV, TTOU QITOTEAELTUL ATTO 23 YOAO -

TEoa 67 avt) TV T ORdda YahaSihy GUVRUTUAEYETOL KoL

0 OLHOC WS YOUAUEINS, MOV Evac Amd ToVC AOTEOES TOU vl O fhoc

i

N




ues. ‘Emopévoc péoa o adtdv 16 yahaSia Hoioxetan § yi wal #ivei-
TaL yOom amd tov ko, "TAkhog oAl yvmotdg yahaEiac eival ThC
"Avdoouédac. (eix. 5).

'Epothoelg

1) Mo elvar 16 mbuvd oxfijpa Tod Ibunavtog kai noéon # Exktaoh tou;

2) Iati 8év umopobie v «bodue» 16 Lounav o’ 6in tov thHv Extoon;

3) Ti elvar of yohaficg xai 4md ti dnoteholvral;

4) TTowa slvan # Segopd dvapesa otd vepehduota kai ot pecoastpuks] SAn:
5) Ti évoudlovpe Etog QwTog;

6) Ti popoég Exouv oi yahatieg kai moég elvar ol Swotdoes tovg:

7) "Ovoudote 8vo yahaiec nod dvixovv otiv Tomki Opuada yalafidv.

3. Liotuon, dinotacels, doun »ai tegiotgogn tov yahatia.

Kotd tic doéhnvee viyreg, dtay 6otonduacte paxoud amod td
@OTa TS TOME, Bhémovue ®abBopd. Ot O obouvos draoylletal amo
UG AravOvIoT. QoTeWVY ®al vegehdmon Todvn, ot ol doyaiot "Erin-
veo THY ovouaoay Faka§la amo ) yuhaxtoygomun oyn me.

Elval yagaxmelotind, 6t mod@tog & Anudxoitoc (meour. 460-370 n.X.) ywoic
doyava, Teoodiépioe 6TL 6 yahatlag dmoteheltan dmd dotéoes, dnwg elye wabooio
wal T ovotaoy THe Thng énd dropa. Elne: «6 yahabiog toti moliov xai pixgaw xai
ouvEROV aotéguy, cvngonilopévey alifho, CUVEUYEoROS S1a THY TXVOOLY) GUTO
onhadn ot Aévew nal 1) ovyyoovn “Actgovopica yiud T ovotaon tob Nuhatia.

‘O yahaEiag gaivetar amd ™ vij oav md Lodvn otdv ovpavd, yia-
T zal f YR, an’ dmov 1OV mapatnooue, GoloxeTal UECU OTO Yaho-
Ela. Katéyer onhadi 1 yi tétowa Béon uéoa o aitov, Hote vi 10V
Grémovpe ody gotervy Covn, ol Ty dvoudlovpe yoraEwaxi Covy.

Svubaiver £d® xatL dvdhoyo, ué xeivo mov yivetal, 6tav 60L-
oxORUOTE UECH 01O OGoOC. Tdte, T novuvd of pag dévipa, wac
reotbdhhovy amd Oha Td péon xal gaivovrar Eexwolotd 16 nubéva.
Té dévroa dpwe, mol Bolorovidl naxold noc, 06V UTEQOUUE VA Td
Seywoioovue. Td 6Aémouvpe va oynuotiCouy yiow uag éva duoogo
otvoro, Bmov ovyyéovial oi xoouol, T¢ ®hadid »al vh guilonatd
TovC, Amoteroty ONhadY Eva drafoototo otvohro.

13

Wnepromotr|Bnke amé 1o lvotirouto EknmaibeuTikrg MoAmkng



Katd 16v 1dwo tedmo. dhot ol dotéges, ToU qaivovial oxoomi-
OUEVOL OTOV 0VOUVO, eival ol xovTvol pag Gotéoes Tob yahaia wal
GVTLOTOLLOTV Ué Td ROVTIVG pag dévioa Tob ddoove. “EEdikov 1 gu-
TEWVY] YOAORTOLOMUN SOV elval ¢ naxowva of wag i dotéomy
70l AVTLOTOLLOTV 0T Naxowvd dévtoa Tob ddoovs. Eivar td A0
TOV AOTEQMV., TTOU lvaL TOOO VRV, A %l TOO0 noroLd GTd uag,
OOTE VA OMETOVUE NOVO THY (GoTOEdEQY Tove dvtatyetd. O yoha-
Elag dév elval wd ogaion, Tol 016 %Evreo g Bolonetal 1N yi), Oote
0hog 6 oloavos va Eyel T yahaxtdyomun dym. "Exel oyijua qgoxod
#al poxold axd 1o xévrgo tov Golonetar M yi. ' adtd xal 6ré-
Tovpe Ao T YR 1O #0010 oOpa ToD .guxoedoic yahaLia v moo-
OdrheTal oTOV 00UV, OAYV WL wurhny poTeVY) Covi).

AR Empeinuévec Eoevves, o dgyloe molv dlaxdata yodvic O
W. Herschel (Ovii. "Egoeh) »al cvveylomunav dc ofjueoa &md Toh-
roUg EmLgavels GoTEOVOLOVEZ, GmodetwvieTal bl O vohaliag nug €i-
VaL Eva TERMQLO oUYRQOTHUA (Td GLOTEQEC, VEQEAD WO T %ol
HeooaotTouxn Vin, dmog elvar Hrot ol drior yahatles, xal dt
avixel otole omeLooeLd el ¢ yahaties.

“YrohoyiCetar 6t /| diduetoog To0 yarafia elval
100.000 €.¢., &vid 16 méyog tov elvar uévo 10.000 e.q.

‘Oglouéves mEQLOYES TOD OVQUVOD EXTEUTOUV EVIOVa 0adLOQM-
vird whpata. Ot myég adtéc dvoudfovial gudiaotépec Hoa-_
droanyéc. 'H tmaoky tovg diamotdvetan pué ta 0UdLOTNAETHO-
T ATTOLU Ot GoTées. ToU vatd ravéva 8¢ gaivovton pé Té dmTind
TAeoROTLOL elval Drokelupata «OmeovEmys aotégwv. TToht Eviowy
QudtogVLXY) dxTivobohic Eoyetatl xal and éEnyoiationoic oudi-
aotégeg. Moduertar yid yahalieg ot Holorovia of AUTAOTUON
ExneNEemc. Ol M6 Evivnmotuxés TEQUITHOOELS EXONEEMY YALUEIDY

—UTOTEROUY TovE fiptaotégeg H %6 Laoc. Tehevtaio dvoxa-
Migmray ot Wmnuu oadtomyée, mon ExméuTovy TOhD ouBwxn
QudLOGVLRY dxTivoboila xal dvoudomray Tdhoaoc (rorhdue-
VoL GOTEQES . e

Ztov :rvgﬁvci TOU yaraEia, ahAd ol »atd pirog 1OV 6oaytdvav
TOV, TOQUTNOOUVTUL UEYAAES CUUTURVOOELS AOTEQMY, TOU Ovordlov-
TUL wi vEgn a0Td Quivovrar xal ué youvéd pdar. "EE-
arhov rabéva dnd T dotowrd végn dmoteheital cuvifwc o
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- > Ipupard opivi dorépmv
< e i e

Zx. 1. Ixnuatw napaotaon 1ol MNaiagia pag

TOALG oV GOoTEQ@V, £V ®ABE OUNVOC TEQIAUDGVEL EXUTOVIADES
YUALAOES 1) ®al OEn(OEC YA GOES AOTEQEC.

"Eva antd avtd td ounvn anaotiletal amd Tovs AUUTQOTEQOUS
GOTEQES TOU 0VOUVOD, OV elval Teolmov meviaxdolol. MohovoTtt ol
GoTéQES AUTOl QPAIVOVTIUL DLUOXOQTUOUEVOL OTOV 0VQUVO, OTHV T
YUOTIROTNTA ATOTELOUV OUnvos. X7 attd 1o oufvog Goloxetal zal ¥
Y1 MOS - Elval TO «TOTIXO GVOTHUOS.

KabBooiomxe 1 B€on tov falov xal ThHe yNe néod ato yarasia
nog ®oi 60dnre OTL Améyel Amo TO ®EVTIEO GDTOU GTOCTOON Lo1] ué

30.000 e.q. (oy. 1).
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‘H pehétn 1OV ®ivioewy T@V Aotéomv o0 yahaSia nag 00nynoe
ot6 oupméguopa 81t dhdxhngoc 6 yaralias megiotoégeTar. 'H
TEQLOTEOGN| TOL YiveTal YOpw amd 10 wxpo dSova Tov EANELYOEL-
dovg muonva tov. [Nd wid Thion TeQLoTEO|Y) TOU ,(Qflag(wrm 250
replmov Exatoupvola €.

To eg@o_._:rgg_&_wat w 1L TEQLOTQOPNIC TOV YO-
haEla xal megva amd 16 %Eévigo Tov, dnhadi) 16 Eninedo ovp-
nuerolac me VeV TOV, dvopdletal yﬂagm
nedo— B )

‘O fjMog »al 1 yi 6olorovrat o€ okl wxol) drdotaon, pohg 25
£.¢., Ao 16 yohaElaxro Eénimedo. ZT) Oéon avni, mol dnéye 30.000
£.¢p. Qo O YahaELand ®EvIo. xveitdl 6 fhog Yo &t tov dEovo
mrepLotoo@ilc Tov yohaEia ué taydtnta 250 km/sec. Mé tv tayi-
™o adT) ovpapaotoel xal ) yij, ué dnotéheona vé ouumAnom-
vouv xal ol dvo nali md aiion megrotgogt yipw amd tov dEova
neploteogic Tov yahaEla of 250 éxatopupdowa Etn.

*And 16 yodvo mEQLoTEOWTE TOU yahaEla moofxvye OTL 1) oUV-
ohtnn) pGCa tov elvan Tom pé 2,2x10" Hhanég paces.

4. ‘Hhaaxé otvommpae xai ogéon tis yijs pé 16 yelabia xai 6
Lopmav.

‘O fjhog nag, oav dotégag 100 yohaEia, dév elval povog. TMom
ey oDTOV HIVOUVTAL, Of SLAQOQES ATOOTACELS, EVVEX, OXETIRG LLE-
yaha ®al weglnov oQaigxd, oouata, oxotewd, tov gotilovral ral
Beouaivoviar &’ adtov xai mot dvopaloviar mhavijies. 21 OeLOd,
avaroya pé Thv dmdotaoy toug dmd tév “Hhwo, of mhavijteg Exouv Td
£8Ns Ovouata: ‘Eppiig, "Adpodit, T'f, "Apne, Zevg, Kpévog, Ov-
pavoc, Hooe1d@my xal IMTAoOTwv.

‘H yn ané AEO—FOV—] 1,5 x 10® km. ‘H dndotaon ot
ovopdletor ovvitog dorpovopkl povada. (o.p.). :

"“Extdc and tovg xovrvovg ‘Eoud) xal TAgoodim yiow &nd toig
dhhovg ThoviTES ®IvOUVIOL Eva 1] TEQLOOOTEQN GMUAT, URQOTEQX
tovg, mov dvoudLovral dopuddpor t@my nAavntimy. ‘H oeAfvn eivan 6
novadinde doouedpog g s Mow dmd tév fjhio, Exntdg dmd Tovg
mhoviteg ®ol Tovg doQuEGEOVE TOVE, ®IvOTvVTaL ®al neoiréc denddeg
Mo ohuata, mov, Eneldn Exouv oyfjua oTevopaxpo, Ommg 1) ®oun
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(uoxotd pordud), dvopdlovral xopnreg.
Ol muvnTr ué tovg dooupoEoLs, Ol nouﬁre: ®al 6 fjhiog
_-____———-— = it =

GTOTERODY TO rp\mko i mMAavnuiké ovotnpd uag
‘H pada g yig s v neTondnue ué axoiPero nal Posdnue fon pé 5,5 x
102! (5,5 X 6 éxatop.) TOVOLS. *Agov yvmglgovus 1L 1y uata Tov

filov elvar 330.000 gogég Lwrufmtz(m amd T pdla thg yijg, ou-
ureoaivovue 8t 1 nala Tov filwov eivar Tom pé 1.815 x 10%7 TOVOUG
(1.8 mepimou OrTARLE £xaTol. TOvoug).

"Eg ahhov uetonBnxe 1 ddpnetoog T YMvng ogaioas rai 6oE-
Bnxe 611 @aver otd 12.750 km. “H dirauetpog Tov fihtou HBplorovue
bt eivar 109 gopéc peyohiteen xal 6 dyxog tov 1.300.000 @op£S

peyalutegog md tév dyno Tig YiE. “Omwg 6rémovpe, OyL povo 1 i,
S vad & filtog elvar odpata TGoa TOM wrEd o€ oUY%OLON UE TO
tepdotio uéyeBog THS dapéteov Tov vahaEia, ot eivae 100.000 £.¢.

‘H yij pag eivar 1600 puxen, Gote, Gv ouyrgivovue ™V axtiva g
ué v dutiva tov yuka&iu B¢ dovpe HTL elvar dofpavn, yiati O
AOYOC TV ueys@wv ToUg Eivert ToaypaTikd vhdopa dpekntéo.

*AMG TOTE elval Qavepd, Tdg 6 TAaviTng nug, T600 o1d mooo
g UAng tov, Boo nal otig dLaotdoels Tov, dév eivar duvatd va ovy-
#ol0el ué 16 TEQdoTId péyebog ToL Topmavtog, Agov & yahaElog pog
GUYREVTQMVEL (0WE TO TOLOEXUTORUVOLOOTO THS Uhng Tot Zhumavrog
wai 6 Moyog Tig axtivag THg yiic, 6.378 km, ué v axtiva 100 Zou-
ravrog, 10 dtoeratoupvola €.¢.. Te(vel OUVEXELX OTO undév.

5. 'Ovopasiu, haprnedémyra xai aribog aotégnv:

ohpavoyoapia.

Mapamedviag To0s GoTéoes damoTd@vovpe 6T 1) HATOVOUY)
Tove oTdOV 0DEavO OV elval OpoLdpooYn ral ovyva oynuatifouv ue-
prd e0dLGrOITA ovphéypata, oy pE T Gonbera TS PAVIaoiog
Goloxovpe OTL Exouy T poogh dagdowv avixelpévay, Lhwv 1 wal
dvBodrov. "Ané ™ B’ yihiemoida n.X. td eddidnpira attd ovu-
Ahéypate 1OV Aotépov ovopdotnrav dotegiopoi. Xé xaBéva anod
avtéd ol doyaiol "EMveg Edwoay xai Eva idaitepo dvopa, mov 10
Toay and T wwbohroyia. "Etol trdoyovv oi dotegiouoi: Tov ‘Hea-
xhéovg, Tol “Qeiwvog, Tob Ilegotng, Tis 'Avdgopédag, Tig Meyd-
Mg "Agxrov, tic Mixgag "Agxtov %.&. TAQYoTEQN Ex10C And Tovg
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48 ouvohund aoteolonoz. ToOU rabBoooav oi "Elinves, moooté tnrav
zal drior 40, dote ofueoa va eiva Yvwotol 88 doteplouol.

"And tovc 88 avTOVE GoTEQLONONE of 6, ONradn 1) Meydin “Ap-
%108, 1) Mixpd ’ Agxmg. 1| Kaoowomy, o Kngeds, 6 Apdxmv »ai il
Kapqlo*:(i@éall: elval 6patol amd v "ElLGda. 6y 1) VUYTO mal
Okeg Tig Emoyéc Tob Etovs, 0Th 600¢10 négoz Tow ovoavon, it aitd
/(m)u(u,(}\‘TUI GELPAVELS AoTEQIONOL. A0 Tovg UméhoLToue 82,
Wovo of 63 qm\m Tl And TV BRGSO watd OLagopeg émoyéc T00
€rovg xal Ghoeg Tz viyTas wal ovoudtovray dpgrgaveic _GoTeoL-
ouoi.rmnuuoum Of qruvm Tl TOTE (md v Eh-
rada wal dvoudlov TU\‘L[‘(I\'E‘I. aatfgwg_;v

And Tovg Gotéoeg HOVO ol 2 LaumodTEQOL EYOUV owaltego dvo-
e, ouviBog Einvixo, 6mwg & "Apoxnton 00¢g (0 bdnyde T "Ao-
#TOV), 1} Goabxd !, bmmz & A LT G 0 (meTduevos deTog).

Fevind duwe, té600 oi 30 A0TéQES O E40UV 1dLalTe00 dvoua,
600 xai Ghou of Ghhot, mow PavovTal né youvd udte otév xdbe
aotegiond. xaboolfovial o Gha 1d €0vn ué Eva yoduua Tot EMJ]\’[—
2OV GAQAdNTOV & RabéY ag. T yoduua o Eyer ouvnBog O rapmedte-
Q0% (OTEQUS TOT AOTEQLOUOD, T 6 O 0 GuEows MydTego LOUTOOS #TA.
"EtouL 6 Béyacg, 6 haumooTEQOS doTEOUC 0TO B60e10 Nuogaioo
TOU 0VQOVOD, TOV HoloxeTal oTdY GoTeooud Tijc Atoac, i rEveTon wal
a Lyr (a mg Avoag e,

‘Edv oé Eva doteoiond 16 otvoro tay (OTEQUV TOU Elval meQLo-
00TEQO (6 24, et td YOARIATA TOV ERANVIXOD arpadnTou, yonot-
HOTOLOUVTGL T YOAUUUTH TOD AATIVIXOD w.cpaﬁnmv [ 6hovg Totc
tdhouTovg dotépec, mou ouviBog eivat doatol ué THAECKOTLO, GvTi
Yid dvoua yonotomoteital 6 aoBuds wé 1oV droio EYEL ROTAYQUGEL
0 GoTéQus oTONZ UEYdhove RATALOYOVE TOV GoTéEQWY.

Edxola btumotmvovut‘ howdv bt ol Gotépec dév TUOOVOL-
aLovv Ghot TV (o1 hapmodTTa. Meowrol siva oo Tl haumool,
kot gaivovral morh auudeol xal driot dtaxoivovtal ue dvorohia.

Ol doyaior "Eidvec AOTOOVOUOL, e #uolwg 6 “Inmaoyoc xal 6

[Trohepaios, TaEvéunoay 1008 AoTéQES, Avalpyva ué T hawrt oI
u
il ol | o

1. Ol "Agubec avémrutay ‘rum- ™v "Aotoovouda, ®Uplwg amd 1év 8o £we 16 100 ai-
ova w.X.
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tove. of peyédn. "Exopévos 10 «uéyefogy £vog dotéoa dév Enqgodlel
(2 TOUYUATIZES TOU OLUOTAGELS, GALG UOVO TV mu-rmm]ru TOU Of
OyEO UE T Auu’roon]‘r(i TV QALY GOTEQUIV. I
"Orot oi doutol ué yvuvéd wdt dotéoes TaStvoundnray M—
il
~®m TOOTO UEVEDOZ RUTUTAYTNXAV 0L AGUTOOTEQOL, OTO OFU-
1600 01 MYOTEQO hapmool #Th.. GOt 0TO €xT0 VA AVTLOTOL{OVY GDTOL
ot ué duorohia OtaxolvovTat.
[Momtoc 6 Teouavoz dotoovonog J. Herschel ("Egoeh) DmedeEe,

16 1830, ué yevird tomo. 611 oi dotégeg Tov o peyéBoug elvar 100

POOEC AAUTOOTEQOL UTTO TOVZ dotéoec Tob ot ueyéfoug.

Mé nabnuatixnés medLeis 000N e Tz O dotépuc Evoc ueyeboug
glval 2,512 @oofc hapmodTeog Ao éxelvoug ol Avirouy ot Gue-
‘owg Emouevo axréoato uéyebos,

Mé ¢ heondmia GRETOVHE GOTEQES TOAD MO dpLdQOULG amo
abdtovs ol Ghémovue ué yruvd pdri. Mmogovue drdpo W avTd,
avéhoya ué T SANETOO TOT AVTIXEWEVIZOT QuxOT T TOD XATOTTQOU
Tovc. va gotoyougifovus Gotéges ol avijrouy uéyol xal otod 240
uévebocg.

"Enedy) of gotoyoaqinég mhineg elval okt mo edalobnteg amod
16 ndm pog. #atogbovouy vi gotoyoagicovy ué xdbe mreoromo
GoTéoec AULdEOTEQOVS ®uTd 3 Ewg 4 ueyédn.

duowd eivat 1) petdbaon o uévebog of uéyebog va ui yivetal
amétone. Ymaoyel mhvro wd xhudxoon oty hapmeotnte. Mé
XUTEANAO QOTOUETON WToQobuE VG uetonoovpe wé axolbela T
Lawmootta rabevog dotéoa xal va Ty #aBooloovue dyt novo of
dréoato wéyeBoc, GhhG nal of déxata avtov. "Etol 0 dotéoag
Aaumadiac (o tob doteoropov tot Tavgov) Exel uéyebog 1.1,
tvib 6 Mohvdetzng (6 1OV AWduwy) Exer uéyebog 1,2 xal 6
Baothionoc (o to0 Aéovrog) 1.3.

"Etol damiothfnure 611 dmd tovg 20 haumpdtegovs dotéees o
ueyeboug, ot 12 Eyouvv haumoomTa 31:0};13 weyaktTeQ Ao aiTy| ol
yaparmollet Ty oudda tovs. FU adtd oty axlon xhipaxa Tov
eyeOiv yonoipoTolotue, ody peyohitepo amd 16 o péyebog, 10
undevind uéyeboc. ‘O Béyoag my (0 a tig Avgag) Exe~uéyedoc
0.1 »ai | ATE (a tov "Hvidyov) 0,1.

[ Gotéoec. mow eivar Aopmodteool xal dnd 16 undevind néyebog ¥ONGILOTOL-
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OUVTaL GOV T L% G puevéthy. "Etol & ~ A QuTOV Q0L (0 08 Bobrov) #yel uévebog
0.1 2ai 6 Zeil ooz (o T0D Mevydrov Kuvog), 6 hapsmodteoog (md bhove TOUC doTé-
QEC £xEL ueyetlog —1,4.

A6 Tovg ThaviTeg T peyakiteon hapTooT TN, TUQOVOLGLEL 1) " Ageodity (Alye-
OWVOZ), rdvel otd —4 4 uéyehoc,

H mavaeingvos Exel uéyetog 12,6 »ai 6 fihiog -26.8

Elvau yevin 7 Evrimmon 61 of (oTéQeg o HAémouue WE Youvd
naTe elvon dmepol wol 6t v umogouue va 1oig uetpfoovue. ‘H
EVTUTWON duomg adTy eiva Eoqahuévn, yiati hot of aotégec mov
paitvovral ué youvo pdre giva meglmov 5.000. "Axd 16 To Ouwz pé-
vebog nal petd 16 aiBoc Tov aoTéQoV avEdver ouviyeia, '

Ol dotépeg mov WTO0OVUE VA TN coTE
HEZOL TG 60 péveRos eivar 5000 repimon
» » 120 » ¥ 2,10

» » 2lo » » 2.10°9

Méyou onueoa Exel RATAYQUQEl 0 RUTUAOYOUS peydho tinBoc
aotéomv xal ouveyiZetal N xoTayoagn vémv. Mé ™ donBeia THOHV
®OTOUROYOV 0DTOV GUVTAGGOVTUL #G0TeC wal drravies Tob oveuvon
WE peydhn anolbeia.

Ot 6 damhol ydotec TeQUEyoUY Tig Béorig mov Bolonovral of
AaumedTEOOL aotéQEc Thv GOTEQLONMY %uBibs wal Td FOUQUATNOLOTIRG
yoduuata ué 1d dmoia, ovoudLovrai of dotéoes anrol (6% yao. 1 nai
2 010 téhog ToU 6ibHioL).

Ovoavoypagic. 'H avedpeon wai 1) GvavaoIon TV GOTEOLOUGY Xad ThY GoTé-
owv dvoudleta OVQaVOY Oy,

Fidova avayvooioovue Totc GOTEQES OTOY ODoave, Talovouue oy oy dvayvin-
0loemg TOV doTeQLond THg Meyding "Agxrov. Altdc amoteheitan TOLLOUS GoTE-
QES, GhidL of HUQLOTEOOL eival pévo 7+ of . 6, Y. 6, &, T »al n1{oy. 2). Oi o, 6, v xal &
oinpetifovy 10 0 @ pa e "ApxTon. of Exai pvijv ot od me. Ol dotépeg g
Meyding "Aoxtov dvijxovy ot6 20 ueyeBos, Ex16z amd tév S, mou avixzer atod
40. TAv Evaicoupe ué vonT youuuy Totc Gotéges 6 — a Tic Meyding "Aoxtov nai
TV TQOEXTE(VOURE RUT( T TEVIUThAGLY ™S, ovvavrovpe éva dotépa 2ou ueyéBove,
mov dvoudleta Mohnoe, yioti Goloxetar Torl xovid otd 6ogr1o Moko Toi ol oavoi,
ot onpElo dnhadi Exsivo o 6 GEovag Tic vig. &v tooexTalel. and 16 booeto THho
™S OUVoVTa ol dlumeovi oV otpavd.

‘O mohinoe dotéoung AONOUEDEL OTOV ToooavVaTORIONG RaTd ) viyta. Bhémovidc
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ALE

TOV EfOVUE £UTO0C pag TO 6ood, Tiow uug 16 voto, deELG Tv dvatoi wal dolotepd
™) dvon.

‘O mohnds dotégus elvar Evag axd tolvs fgTd dotégec Tic Mixeds “Aexrtov xal
pakiota 6 a. Ol dotéoeg avtol oynuatiCovy oynua duoo pé 16 oynua Tig Meyding
“Aortov. dhhd wropoteo wai dvtiBeto of oxfon W avti. Ol dotépec tic Muxpdc
"AprTov Elvar auudeol, ExT6g ATd TOV mohxd wal Tove 6 wal ¥ mod elval 2o0v peyi-
Bovc.

Metall Tig Meydhng =al tig Mixodc "Agztov Drtoyet wd oelpd dotépov of
teOraouévn yoau, mol xatariyver of terodaievoo. Elvar & dotegiopds 1ot Agdrov-
10g. "Av mooexrteivoupe dxoud ae0o00dTEQO TV yoouuy 6—o iz Meyding “Agxtou,
ov 00nyEl otov Tokird dotéoa, cuvavtotue OV doteolopd 100 Kngémg. "Av ovvdi-
goupE TOV O T Meydine "TAontov ué tov [olxd »ai mposxteivouue ) youuur, 6oi-
arovpe 1OV doteotopd 1 Kasowbmne. Ol dotéges tov o, 6. v. & »al £ eivar dlot
Lapmooti, 20v xai 3ov peyéBouve, ®oi oxnuatifovy 16 yodupo W.

"Extdg and totg EEr atitotc doteolonots, motl eivol dergaveic yud ™y ‘EAAGda, pé
™ Gonbela tob oyfjuatoc 1. Goiorovps tols hapteolc Goteoiopoic Tot Boorov pé
Tov dotéon TApxrovgo, tot lov pryéﬂ%ug. OTNV TEOERTAOY THS YOUUURS T — 1 g

1. Tév momto ®ardhoyo dotépuv ovvétaSe O peydhog "Erbnvag dotoovopoc T ao-
ponomrag “lamagyog, meothdudave 1022 dotéges dnd 100 Aaumedtepovs Tov ovoa-
vou.
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ovods e Meyding “Aoxton - T Avga ué 10 hapmodteoo GoTéo a1 HoEL M-
ogaiowo, 16 Béya, i 1ov Kdxvo, To0 6 GOTEQUS TOU ¢ glval Tow lov ueyebovg, nal
Tovz 000 abToNC AaTEQLoHOVE Tolz bolorovpe T00g 10 négog To1 Kngénz xai 1ot
Apdrovtog: tov Hegota xal TV TAVO0OUEd . Moot (oTEQIONOVE, TEoU Gd TV
Kaoowomn - téhoz tov “"Hvioygo ué 16 hamod Tov Gotéow o, Tijy Alya, méou @ Ty
Kaunromdoaain. Mé éuowo 10070 ®al ué T Gondeia Tow ZUOTOV UTOQOTUE VL
Bootue xal va avayvopicovus Ghovg TOUS daTeQoponz ot eival doatol amd TV

'E}J.r/hu.
h.A\AJTOO'T0.0‘HC 2L AWV ORI TOV GOTEQOV.
Aar@nvoylful Hovada,

[T(xu)\'ovuf Eva onueto T évog tomov ot EmLpaveLe Ty (o .
3) zal ovoudlovpe T' zal H 1d »évroa ™M yNvng zal e Nhtaxic
ogaloas avtiotorya. ‘H Béon tod fiiov H, oé oyéon pé tov témo T.
oglomyue v otév dpilovia, yiati 16TE TG Tolyove T'TH eiva

= OoHoymvio. O\oum.m'm
% H QoLlovTIe Tepdhlhainy Tod
= = AjMov 1 yovia THI =
wé Ty dmola qaivetal ﬁ
Gxtive tig i, I'T = g
and 10 %évipo Tol Aoy
H.
"Av ovopdoovue o ™y axdotaoy HI' 100 fhov arod ™ Y1), TOTE
and o onf-}o*'m\'m Toiywvo I'TH Exovue o=anum,
:’ Q I 7 T o TP N / B
\ &= [ V%A/ ) ecea 2. X (1)
Nuw

‘Emouéverr; @y yvwoitovue My 601LovTIa Tapdihain o tov -
OV, UITOQOVUE VA HEOTE THY urroor(xm] TOU @ 4o ™ i), oL 1)
axtive 0 TS yNg ogaloas eivat YVOTY.

“Yoteoa amo émuielnuéves ueToNoeLs wé didpooons T00TOVE 6é-
Bnne Ot ) @ elvan Ton pé 87,8, Emedn dume i yovia ot Eivat
TOAD LKV, uTogolue ot oyéon (1) vl quo v ThoovUE TN vovia
0. AO%el VA PETATOEYOLIE T devTeQOLenTa TOU TOEOL 0f dntivia,

"Etou W) (1) tehnd yiverau:

206.265

o = 0 | au=23.4392p (
8.8 :

2y 3.

8]
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