To @IAi Tng Appoditng — AU
Mwpyog BouTupdg (uéNog ZEA)

‘Evaotpov 29/04/2012

Tnv TerapTtn 6 louviou Tou 2012, Ba d00¢i n eukaipia oToug Epacitéxveg kal Etray-
yeAuaTieg AoTpovououg, aAAd Kal oToug @iAoug TG AGTPOVOIOG, va TTaPAKOAOUBI)-
oouV éva OTTAVIO AOTPOVOMIKG @aivopevo. H padpn aidouéra tou MAavhtn Agpoditn
(Venus) 8a mpayyartotroijioel AiaBaon (Transit) katd prikog Tou HAlakou Aiokou,
10U Ba dlapkéael 6+ TepiTTou WPES Kal Ba gival opath a1o 75% Tng Ydpoyeiou.

H AidBaon eival rapdépoio @aivopevo pe v ‘ExkAeiyn (Atmokpuwn) Tou HAiou atréd
TN ZeAvn. Z€ avTiBeon OPwg Pe TN ZeAvn TTou KaTd TNV ‘EKA€Ipn utTopei va KaAlyel
6Ao 1o Aioko Tou 'HAIou, n Appoditn TTapoAo TTou eival 4 @opég peyaAlTtepn atrd Tn
>eAfvn, Aoyw Tou o1l BpiokeTal TTOAU pakpuTtepa atmod Tn I'n, yoAIg TTou dlakpiveTal
gav pia hikpr koukida mévw aT1o Aioko Tou ‘HAlou va Tov diacyilel TTapa TTOAU apyd.

Evvoeital 611 n AidBaon Ba eival opatr) pévo oTig TTePIoxEG TNG 'ng mou o 'HAIog Ba
BpiokeTal TTAvw aTté Tov opifovTa KATa TNV €EEAIEN TNG. ETTouévwg, agou n AidBacn
Ba dlapkéael 6+%2 epiTTou WpPeS (To V4 Tou 24Wpou TrepitTrou), oto V4 TNG Ydpoyeiou
Ba cival opatA 6An n AiaBacn, oto V4 Ba gival opatd Yévo To TTPWTO PEPOG TNG, OTO Va
TO TeAeUTAiO PEPOG TNG KAl 0TO UTTOAOITTO TUAKA TNG YOpoyeiou n AidBacn o€ Ba yivel
QVTIANTITA. ZUYKEKPIJEVA:

+  O1 TTPOVONIOUXEG TTEPIOXES ATTO TIG OTTOIEG PTTOPEI va TTapaTtnenBei 6An n didp-
Kela TG AiédBaong civar n AAdoka, o Bopeiog Kavaddg, o AuTikog Eipnvikog,
n Bopeia Acia, n Amw AvaToAn, n AvaTtoAikA kail Kevtpikr) AuoTtpaAia.

+ Tnv évapén Tou @aivouévou Kal PEPOG auTou pEXPl Tn duon Tou ‘HAlou Ba
pTTOpECOUV va TTapatnpriocouv 6ool BpiokovTtal ot Bopeio kai Kevtpikr) Ape-
pikn, otn Bopeio AaTivikr) Auepikr| kar atov AvatoAiké Eipnviko.

+ ETriong, perd v avatoAr) Tou ‘HAlou Tnv €§€AIEN Tou @aivouévou Kal TO TEAOG
ToUu Ba ptTopécouv va Trapatnprioouv 6ol Bpiokovtal otnv Kevipik Agia,
otnv EupwTrn (emopévwg kail otnv EAAGSa) kai oTnv AvaToAikr) AQpIKH).

+ TéNog, adiknuéveg Ba peivouv autiv TN @opd n AuTikr) A@pikr, n AvaToAikn
AaTivikr) Apepikr) kai n NOTia AaTivikr) APEPIKH.

H AppodiTn ptrpog até 1o Aioko Tou ‘HAlou pia wpa
Trepitou petd n 2" Eaer, otig 06:56UT, Katd TN
AiGBaon tng 8™ louviou Tou 2004, ot pwTOYpAPia
ToU AnunTpn KoAoBou.
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Oool Ba éxouv Tnv atuyia va xaoouv T0 GaIVOUEVO Yia OTToI08MTTOTE AGYO (TT.X UTTdp-
XEl CUVVEQPIA N BpiokovTal o€ TTEPIOXES TTou N AiIdBacn dev Ba gival opaTr]), 6a TTPETTEI
va trepipgévouv 105.5 xpovia, agou n emopevn AidBacon poBAETTeTal va GUPBE OTIG
11 Aekepppiou Tou 2117.

H AidBaon ¢ 6™ louviou 2012 sival n 27 autoU Tou aiwva Kai givail r ouluyng
NG AidBaaong ou TrapaTnpRBnke oTig 8 louviou Tou 2004, kaBwg o1 AlaBdoeig Tng
A@podiTNG TTOU aTTéXOUV UETAEU TOug 8 £€Tn atmoTeAoUv PEAN evog Celyoug. Ag anuel-
wBei o1 o1 AloBdoeig Tou idlou felyoug cupfaivouv Tov idl0 PAva Kal OTIG iBIEG
TIEPITTOU PEPEG TOu pnva. Katd tnv Tpéxouca tepiodo Tng loTopiag Tng 'ng oupBai-
vouv Tov loUvio 1) To AekéuBpio. Emiong, o ETToxég Twv AlaBdoswyv (atroteAouvTal
atrd €va {eUyog) aTTEXOUV TTEPICOOTEPO ATTO £vav TTEPITIOU AIWVA.

O Maykdopi0g XEpTNG XWPIOHEVOG GTIG TTEPIOXEG
atré TIg oTroieg Ba eival opatr OAn, éva pEpog n
kavéva gépog Tng AidBaong tng A@poditng oTIg
05/06 louviou Tou 2012.

>tnv Mepioxn X* eival opatr 1600 n évapén égo
Kal N AREN Tng AidBaong, aAAd yupw oTo MéyioTo
NG AidBaong pecoAaei n duon Tou ‘HAlou Kai
METG atré Aiyo akoAouBei n avaTtoAr] Tou.

>tnv Mepioxn Y* dev gival opath n €vapén kai n
AAgN Tng AigBaong. O 'HAlog avaTéAAel yia pia
HIkpR TTepiodo yupw ato MéyioTo Tng AidBaacng,
aAAd TTOAU oUvTopa BUEl.
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To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

H xpovooeipd Twv AloBdaccwv Tapoucidlel KUKAO 243 €Twv, PEoa OTOV OTTOIO Ol
d1adoxIkéG AloBaoeig atméxouv Katd: 8 €tn, 121.5 €1, 8 £€1n, 105.5 é1n K.0.K.

H mpwTtn aparipnon AiaBaong tng Appoditng €yive To 1639 kai atrd 1éTE £X0UV
oupBei povov 5 AloBdoeig. Mapd T omavidtnTa Toug, ol AlaBdoelg Tng Agpoditng
€Xouv Traifel onuavTikd poAo otnv laTopia TNg ACGTPOVOUIag Kal eTTEQPEPAV KATA TO
TTapeABOV peEYAAEG KIVATOTTOINOEIG AKOUN Kal O€ €BVIKO ETTITTEDO TWV TOTE EEEAIYUEVWIV
Kpatwy. MNa tTnv Tapatipnon Twv AlaBdacewv tou 1761, 1769, 1874 kai Tou 1882,
TTOAAEG KUBepvAOEIG daTTavnoay PeyAAa XpnUATIKA TTO0d Kal 0pyavwoayv €TTIOTNUO-
VIKEG aTTOOTOAEG OTa TTEPATA TNG NG, WATE oI ACTPOVOUOI VO UTTOPECOUV VA TIG TTO-
patnprioouv aTré dIAPOPETIKOUG TOTTOUG Kal va AdBouv TiG KatdAAnAeg petprioeig. H
aitia Tou 1600 peydAou evOIAPEPOVTOG TTPOG AUTO TO PAIVOUEVO, OPEIAETAI OTO OTI IO
AigBaon Tng A@podiTng, TTPOCEPEPE PIA HOVODIKN EUKAIPIA VO UTTOAOYIOTEN JE KATTOI
KaAf akpifeia n améotaon g NG amd v Appoditn o xIhidpeTpa (km) kai atmd
auTAv TNV améaTacn va uttoAoyiaTtei n amdéoTtaon Mng-HAiou kal oTn ouvéxeia TO
unkog TnG Aotpovopikng Movadag (AU - Astronomical Unit), rou opidétav wg 10
pAkog Tou MeydAou Huidgova tng Tpoxidg tng 'ng (dnAadn, n Aktiva atré 1o Kévipo
NG EAAeITTTIKAG TpoxIds TNG).

H mepiypa®n Tou @aivopévou

H AidBaon Tmapouaidlel @aceig avaAoyeg PE AUTEG TTOU TTapouaidfovTal Katd Tn Sidp-
kela Twv HAiokwv EkAcipewv atmd n ZeArjvn. O1 aoeig diakpivovTal ammé Tig ETragég
(Contact) Tou Xeihoug (Limp) TNg Appoditng pe To Xeidog Tou HAIou KaBwg Kal aTrod
TIG OTTOOTACEIG TWV KEVTPWY QUTWV TWV SUO oUpaviwv CWUATWY. ZUYKEKPIPEVA:

1" Emragn (Contact 1): ‘Evapén tou @aivouévou. H A@poditn TrpayuaTtoTrole
Eicodo (Ingress) kaBwg epdmreTan e§wTepikd oTto Aioko Tou ‘HAlou. Aev eival
Ouwg akopn opartr, dpa eivalr BUOKOAO va evromoTel TO onueio TNg ETTaeng
Kal va JeTpnBei N akpiBng XPoviKA aTiyur) Tou ocupavtog. ATTO uttoAoyiopoug
TTPOKUTITEl OTI OTN ouykekpiuévn AidBaon n Appoditn Ba Bpedei oTo E§wTepi-
k6 Tng Eio6d0ou (Ingress Exterior) oto BopeioavatoAiké Xeihog Tou ‘HAlou,
oTic 41° avatoAikd atmd To Boppd Tou (katd cUPBOCN O YWVIEC UETPOUVTA
KOTG TNV avTiBeTn Qopd TNG Kivnong Twv BEIKTWYV TO poAoyiou).

2" Emragn (Contact ll): O Aiokog Tng A@poditng éxel oAokAnpwoel TV Eicodd
Tou otov HAiakd Aioko. O1 diokol e@dTTovTal EOWTEPIKA. AUGTUXWG, KOI OE
QUTAV TNV TTEPITITWAN N AKPIRAG XPOVIKN oTiyur TN ETragng dev gival duvatov
va petpnBei! O Adyog gival n acdgeia TTou TTPoKaAei To gaivopevo Tng Maupng
Ztayovag (Black Drop). Oa mepipeve kaveig va diakpivel éva onueio ETraeng,
10 EoWwTepIkd TG EIo6d0u (Ingress Interior), aAAG 10 Xeidog TG Appoditng
TIAQTAIVEl KOl ETTIMNKUVETAI JE OTTOTEAECUA VO TTAPATNPEITAI EKTEVECTEPN ETTO-" =
®n Kal TTapapdpewan Tou Aiokou Tng AQpoditng. XTn ouykekpipyévn AidBaon
o xpovog até Tv 17 péxpr Tn 2" ETragn sivai repitrou 18min. T ouvEXEIa Kal
Katd T SIAPKEID TWV ETTOPEVWY WPWYV, N Aepoditn diaoyilel To Aioko Tou
'HAiou apyd apyd pe Taxutnta 4°/h kai pe kKhion mpog 1a NoTia.

MéyioTo Tng AiaBaong (Greatest Transit): To kévrpo Tou Aiokou Tng AQpodi-
NG BpiokeTal 1o PE€GO TNG SIAdPOUNAG TNG TOOO G€ PUAKOG 600 Kal g€ SIAPKEIQ.
KaBwg n Agppoditn kiveital Tdvw oe xopdr 16¢ou Tou HAlokoU Aiokou, TO
onueio autd, wg PECO TNG XOPOAG, ATTEXEI TN PIKPOTEPN OTTOCTACK OTTO TO
KEVTPO Tou HAlokoU Aiokou. H amméaTtaon autr ovoudletal EAdxioTog Alayw-
piopég (Minimum Separation) kai n 81eUBuvon} TNG WG TTPog To Kévtpo Tou
HAiakoU Aiogkou petpoupevn ammd 1o Boppd Tou ovopdletar Mwvia Oéong
(Position Angle). Z1n cuykekpigévn AidBacn o xpévog amd v 1" Emagr
péxpl To Méyioto Tng AidBaong eivar mepimou 3h kair 20min, o EAdxioTog
AlaxwpIopog sival 554.4” kai n Fwvia Oéong sivar 345.4°.

3" Emragn (Contact lll): H apxry TN E€680u (Egress). O Aioko¢ TnG A@poditng
éxel Bpedei 010 AAAO GKPO TNG XOPOdrG TNG JIAdPOPNAG TNG KOl £QATITETAI
eowTepikd ato Aioko Tou ‘HAlou oTo BopeloduTikd Xeidog Tou. Aiyo TTpiv TO
Eowtepiko Tng EE600u (Egress Interior) epgaviCetar TaAI TO @aivouevo Tng
Maupng Ztaydvag mmou duoxepaivel yia GAAN pia @opd Tn dIdkpion ThG OTIy-
MG TTou cupBaivel n emagn kai o NMAavATNG apxilel va eykataAeitel Tov ‘HAlo.

4" Ema@n (Contact IV): O Aiokog Tng Appoditng éxel oOAoKANPWaEl TNV €086 Tou
Kol €QATITETAI £EWTEPIKA 0TO Aioko Tou ‘HAlou. H Appoditn €xel xabei atmd Ta
MATIO TWV TTOPATNENTWV. XTN Ouykekpiyévn AidBaon n A@poditn Ba Bpebei
oto E§wTepiké Tng EE660u (Egress Exterior) oto BopeioduTikd Xeihog Tou
‘HAiou, oTig 289°. ATté v 1" uéxpr v 4" ETragn 8a £xel JeOOAABAOEI XPOVIKO
o1dotnua 6h kair 40min.

D,

AT16 10 1976, YIa Adyoug peyaAuTepng akpieiag n
AcoTpovopiki Movada opiletal KATTwG SIAQPOPETIKA.
Opicetal wg n AkTiva Neutwvelag Tpoxidg Xwpig
MapéAgeig evog AmreipogAdxiotng Madag Zwparidiou,
TToU KIVEiTal yUpw a1ré Tov 'HAIo pe MTwviakn Tayxotn-
10 0.017 202 098 95 rad/nuépa. ZAuepa BewpoUye:

14U = 149,597,870.7 km

TIUN TTOU UTTOAOYIOTNKE PE TNV avAKAQGH POdIOKUMA-
Twv o€ £va TTARBog cwpdTwy Tou HAlakoU ZuaTApa-
106 (11.X. AoTepoeldeig). MNa Ta cwuaTa autd gixav
eKTINNOE pe peydAn akpiBela ol améoTdoelg ag AU
Kal £yIvav JETPACEIG TOU XPOVOU TTOU XPEIACETal VO
@TACElI O€ QUTA KAl va eTTIOTPEWEI 0T N éva padio-
KUMa, TTOU €ival yvwaoTo OTI JETAdIdeTal uE TaXUTNTA
299,792 km/sec.

L

Av yivel TTapatripnon XpnoiJoTrolvTag QiATpo
Ipappwyv Yépoydvou (Ha) ymropoupe va doUpe TNV
A@poditn Tpiv A Katd TNV ETTaen, eite ymmpooTtd amd
™ Xpwpdoaipa Tou ‘HAIoU giTe pTTPOCTA AT pIa
Mpoegoxn (Prominence).

=@

. 1"Emaen
. 2" Emagn
MéyioTto
. 3"Emagn
. 4" Emagn

O1 4 ETragég kai To MéyiaTto katd Tn SIGPKEIa hiag
AidBaong. Mévov o1 oTiyuég Twv 2 EcwTepikwv
Emagwy Ba Atav duvaTov va XpovoueTpnboulv améd
TTapaTnPENTh, XWPIG TN BorBeia KAipoKag.

To gaivépevo TnG Maupng Zraydvag ato QwTo-
ypagia Tng AidBaong Tng 8™ louviou Tou 2004
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To @IAi Tng Appoditng — AU Mwpyog Boutupdg

2116 6 louviou 2012, Tn oTiyur Tou apxicel n AiaBaon, otnv ABriva n wpa Ba eivai
01:05:07 (+3 wpeg UT, Universal Time). KaBwg autrjv Tnv wpa o 'HAiog Ba BpiokeTal
TTOAU K&Tw a1md Tov OpidovTa, n évapén (1" Emagr]) kaBwe Kai PeyGAo TuAua Tng
AiaBaong d¢ev Ba gival opaTa.

Otav oTig 06:07:27 avateidel o 'HAIog, To @aivouevo Ba Bpioketal ae €EEAEN. H
Appoditn Ba éxel va diavuoel 10 25% Tng Paivéuevng Aladpoung Tng MEXPI TIG
07:55:34, 1Tou Ba TrepaTtwei n AidBacr| Tng. To "Yyog (Altitude) Tou 'HAlou atmé Tov
Opifovta og 6An auth T didpkeia Ba gival pIKkpdTePo Twv 20°. H emAoyA Aoimrév Tou
onueiou TTapATAPNONG TTPETTEI va £PEUVNOEi TTPOCEKTIKA, KABWG 01 0peIvoi Gykol oTa
AvartoAikd Tng ABrvag KaAUTITouv anuavTikd T6o Tou oupavou atd Tov OpifovTa.
Emiong, o1 mBavotnTteg vEQWaonG, 181aiTEPA TO TTPWI, AUTO TO PAVA Eival UTTOAOYICIKEG
Kal paAioTa TnG TagNG Tou 30%. AuTr N BUOKOAIO QUOIKAG SeV TTPETTEI VO ATTOTEAEDEI €K
TWV TTPOTEPWV ATTOTPETTTIKO TTAPAYOVTA VIO TTOPOTAPNCN, AOYyw TNG HOVadIKOTNTAG MeavotnTa Tuvveidg
TOU QAIVOUEVOU.

Qpa “Yyog AlipouBio | Twvia Oéong | Alaxwpiouog
1" Emaen 01:05:07 -29.2° 174.9° 41.1° 974.97
2n Emaen 01:22:52 -29.4° 179.6° 39.6° 917.1”
MéyioTo 04:31:20 -15.2° 224.1° 346.3° 534.8”
3n Emaen 07:38:02 16.3° 253.6° 291.4° 917.0” | O1 TILEG TWV XAPAKTNPICTIKWY Mapauérpwy
. o " o .| Twv ETaewy, 6mrwg utrohoyitovTal yia TV
4n Emaon 07:55:30 19.6 256.0 289.0 974.8 ABrjva aTic 06 louviou 2012.

MNa YmoBemké Maparnpnt oto kévipo 1nG I'ng (Imaginary Geocentric
Observer) n AigBaocn 8a apyioel oTig 22:09:38UT Tng 5™ louviou Kal TEAEIDVEI OTIC
04:49:35UT g 6™ louviou. O Traparnpoupevol Xpovol UT amé Mapatnpntég otnv
em@aveia NG 'ng Ba diagépouv katd £7min Adyw tng MapdaAAagng (Parallax), ka-
Bwg o Aiokog TNG A@poditng TTou éxel Paivopevn Mwviwdn AidueTpo (Apparent
Angular Diameter 58”, (oT10 €€ 0 6pog Ba avagépeTal yia ouvtopia oav Mwviwdng
AIGUETPOG) PTTOPET va TTAPOUCIACEl PETATOTTION akOpn Kai 30”7 petafu Tou ewkev-
TpIKOU MapatnpnTr Kai Twv Mapatnpntwy oTnv emedveia TG M'ng.

H A@poditn oTto MéyioTo Tng AidBaong
(FewKeVTPIKEG ZUVTETAYHEVEG)

Op6n Avagopd = 04h 57m 58.8s
ATokAion = +22°49’' 25.9”
®aivépevn Aktiva=  00° 00’ 28.9”
Huepnoia MapdAiagn= 00° 00’ 30.5”

O 'HAiog oT1o MéyioTo Tng AidBaong
(FEWKEVTPIKEG ZUVTETAYHEVEG)

Op6n Avagopd = 04h 58m 09.2s
AmokNion = +22°40’ 31.6”
®aivéuevn Aktiva=  00° 15’ 45.7”
Hueprola MapdAhaén= 00° 00’ 08.7”

MéyioTo Tng AiGBaong
01:29:36.3UT

1
AigBviAg Xpodvog 2

_____________ EKAeITTTIKN
E{4 = TTT0e- e w
HAilak6g
Aiokog
FewkevTpikd Aedopéva Emragég Tng AiaBaong
Fwvia Oéong = 345.4° (CeWKEVTPIKEG ZUVTETAYUEVEG)
Alaxwpiopdg = 554.4” | = 22:09:38 UT
Algpkeia = 6h 40m S Il= 22:27:34 UT
Méyioto = 01:29:36 UT
E:-- 5 |:|5 = 04:31:39 UT
1 1 = 04-40
Arc-Minutes IV = 04:49:35 UT

F.Espenak Nasa's GSFC

210 diIGypappa Trapoucidetal n kivnon 1Ng A@poditng TTavw otov HAlaké Aioko oTig (05)06/05/2012. ZTnv KAipaka KaTd MAKOG TNG Kivnong Tng
avagépeTal o Xpovog UT og k4B onpeio TnNg AidBaacrig 1ng. O Oupdviog Boppdg BpiokeTal emavw. Or ouvTeTaypéveg Tou ‘HAlou kail Tng A@podi-
NG, KABWG Kal 0 Xpdvol aTa onueia Twv ETTagwy kar ato Méyioto Tng AidBacng avagépovtal ae MewkevTpikr Mapatripnon (Trapatipnon
utroBeTIKOU TTapaTnPEnTr a1o Kévtpo Tng 'ng).
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To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

daivopeva piv kKai kartd Tn AidBaon tTng A@podiTng

Ymepékraan AmoAn§ewv rou Mnviokou

H AgpodiTn civai MAavATng aTov otroio diakpivovtal Pdaoeig (Phase), idieg pe Tig OG-
oelIg TG ZeAfvng. H Tpoxid Tng Bpioketal 010 OWTEPIKO TNG TPOXIAS TNG NG Kail KaTtd
ouvéteia, Ye Baon Tov 3° Népo tou Kepler, TrepigépeTal Taxutepa améd n . Otav
Bpioketal oxedOv oTn YeyaAUTePN atrdéaTach NG amd Tn I'n, dnAadrn otnv avtidiaue-
TPIKA oXedOV Béan wg TTpog Tn I'n (pe kévrpo Tov 'HAI0), @aiveTal TTOAU xaunAd atov
OpiCovta €ite TO TTpwi oTOV AvatoAikd oupavd Aiyo Trpiv TNV avaToAr] Tou ‘HAlou
(Auyepivog yia 1o Aad 1 Ewo@opog yia Toug apxaioug) €ite apyd To aTTOyeupa GTO
OuTIKG oupavo apéowg, HETA Tn duon Tou ‘HAlou (ATrooTrepiTng yia 1o Aad i ‘EoTre-
POG Yia Toug apxaioug). KaBwg n Appoditn o€ auTr Tn B€on €xel OTPAUPEVO TTPOG TN
'n 10 PwTifépevo Huio@aipid tng, gaivetar wg évag MAARpng Aiokog (Full Disk).
ZIyad oIyd OPWG PE TNV TTAPOSO TWV NUEPWY, KABWG KIVETal €TTi TNG TPOXIAG TNG
Taxutepa amod 6,1 Kiveital n 'n, apxidel va tnv TANCIAZEl Kal QaiveTal oav va Tng
aTpé@el alyd olyd 1o ZkoTeive Hpio@aip16é tng kpuBovrtag Tautdxpova 1o PwTi{OuE-
VO. ZUUQWVA PE TO OXMAKA AOITTOV, PEXPI VO OTTOKTACE! T Hop@r) HuikukAiou (Semi-
Disk), n Twviwdng AméoTtaon (Angular Distance) Tng amé Tov 'HAio au&dvertai (To
atréysupa pe Tn duon Tou ‘HAlou Tn BAéTToupe GAo kal wnAdTepa atov Oupavd) ue
TapdAAnAn adgnon tng Paivopevng Mwviwdoug Alapétpou TnG. Katd Tig €TTOPEVES
nNUéPES KaBwg TTANCIAZel OAo Kal TreEPIOOOTEPO TPOoG TN I'n, n popeR Tng amod
HuikUkAIo apyiel va petapopwvetal ae Mnvioko (Crescent), o o1moiog oTeveuel 6Ao
KQl TTEPIOCOTEPO EVW TAUTOXPOVA WEIWVETAI Kal N Mwvikdng ATTéaTacr tng amod Tov
‘HAi0, omréTe TO ammoéyeupa e Tn duon Tou ‘HAlou Tn BAEéTTOUME OAO Kal XauNASGTEPQ
otov Oupavo.

Evw ocuppwva pe Tn Fewpetpiky OTITIKA Ta dkpa Tou Mnviokou (oTnv TTepimTwon
NG Appoditng avagépovTal Kal ws Képara - Horns) émpetre va BpiokovTtal avTidiape-
TPIKA TO éva atmd 10 AAAO, apXifouv va eTTekTeivovTal apuudpd Kai répav Tng Huimrepl-
@épeiag NG AQPodiTng, o€ Babud PAAIOTa TTOU KATTOIO OTIYUR TO OXNAPA TNG PTTOPEI
Va OTTOKTACEI TN Jop@r TTAAPOUG SakTUAIoU. AuTd TO QAIVOUEVO ONUIOUPYEITAI ATTO TIG
HAilokég AkTiveg TTou Alaxéovral otnv ATuéa@aipa tou MNMAavrtn kabBwg okeddadovTai
oe authv. Autd TO Qaivopevo artroTeAel kal pia TpwTn évdeign Tng Utrapgng ATuo-
ogaipag otnv A@poditn. H mapatipnon NG YmepékTaong Twv AToARSEwv Tou
Mnviokou (Cusp Extension) yiveral Tdpa TToAU dUOKOAQ, KABWG aTraitei, OX1 pOvVov
TNV Utrapén kai Tn xpnon egeidikeupévwy QiAtpwy, yvwoTtwyv wg UVenus filter, mou
EMTPETTOUV TN OIEAEUCN OE [N OPATH TIEPIOXA OTO UTTEPIWOEG METAEU 325nm Kal
381nm, omote amaiteital n xprion CCD, aAAd kai 8161 n A@poditn BpiokeTal TTOAU
kovtda otov Opiovta oto Aautrpd Auké@wg (katd Tn duon Tou ‘HAlou) i Aukauyég
(Me TNV avaTtoAn Tou ‘HAlou) Kal xpeladeTal EQAIPETIKA TTPOCOXN, WOTE VA ATTOPEUXOE]
n ammoé cuutrtwaon B€aan Tou HAiou, o otroiog BpiokeTal oTo idlo OTrTiké Medio (Field
of View). Autd TTpayuaTtoTIolEiTal TOTTOBETWVTAG TTPOEKTATEIG OTov OTITIKG ZwARva
ToUu TnAgokoTTiou A TTETACUATA.

To dwrooTépavo

Ortav n AppodiTtn Bpioketal kovtd oto Xeihog Tou 'HAlou, €ite To AvaToAikd KaTd TNV
Eicod6 tng €ite To AuTikd KaTd TNV 'EE0d6 TN, TTapaTnpeital éva povadikd gaivouevo
YUpw até authv. Epgavidetal éva AeTrté @wTelvo T6E0 KaTA TTOAU TTI0 €VTOVO OTTO TNV
Ymrepéktaon Tou Mnviokou TTou Trapatnpeital étav n A@poditn TTAncIdlel otn Zudu-
yia, akéun ki av n Zuduyia cuverrdyetal AidBaon. Auté To QWTEIVO TOEO OvouddeTal
PwrooTépavo (Aureole) kal diokpiveTal TOGO OTO OKOTEIVO (OTTO TO GIATPO) UTTORO-
Bpo Tou Oupavou 6co kal otnv HAlak PwTtdopaipa. To PwTooTé@avo dnuioupyeiTtal
atd HAlokég AkTiveg, OTTwG Kal n YTepéktaon Tou Mnviokou, aAA@ kal KaTd KUpIo
Aoyo ogeidetal otn AidBAaon; (Refraction) toug péoa otnv Atydéogaipa Tng
AppodiTng kal Aiyotepo aTn O1dyuar Toug péoa oe auTtiv. To PwrtooTépavo eival 10-
100 @opég mo auudpd atd Tov ‘HAIo kai n Aaumpdtntd Tou e€aptdTal ammd TNV
TTUKVOTNTA KAl TN Bgppokpacia Tng ATUOOEPAIPAG KAl TwV ATHOCQAIPIKWY ETPWHATWY
Tavw amd TNV Kopuen Twv VEQWV TS A@poditng. Metd tnv 47 ETragr Kabwe n
A@poditn atmropakpuvetal ammd Tov ‘HAIo To PwTrooTépavo e¢agavideTal kai n Agpoditn
AapTrer Eavd ammd 10 QWG TTou dlaxéeTal amd Ta OlIACKOPTTIoOYEVA OoTayovidla TTou
BpiokovTal TTAvW aTT6 TA TTAXIA VEPN TNG.

To @aivépevo auté dev trapatnprOnke pévo otnv TeAeutaia AidBacn aAAd 1o
ava@épouv TTapaTnEnTEG TTaAadTEPWY AloBdoewyv. To £xouv HAAIOTO ATTOTUTTWOEI O€
OX£0Ia PE DIAPOPETIKA £vIaon wg TTPOG TN AQUTTPATNTA Kal WG TTPOG TN popen. TMNa
TTPWTN QOPd OUWG ATTOTUTTWONKE PwTOoYpaPIKa oTn AidBacn Tou 2004. AvtiBeTa atTd
TO avemBUunTo Qaivéuevo TnG Madpng Ztayovag, 1o PwTooTEPAVO PTTOPED va Yivel
0paTO POVOV e KOASG TNAETKATTIO Kal JE TTOAU KOAEG TUVONKEG.

N 10/12/03
E 05/02/04

» 10/03/04

20/04/04

25/05/04 04/06/04

e W

O1 ®doeig TnG Appoditng Trpiv amé Tn AidBaor| Tng
ptTpog atré Tov ‘HAlo To 2004. ZTig apxég lavouapiou
olpewva Pe 1o oxAua gixe Tn popen MAARpoug Aiokou,
yUpw oT1o MdpTio éAaBe Tn popen HuIKUKAIOU Kai TN
ouvéxela petaoxnuamotav o 6Ao kal oTevoTepo Mn-
vioko. H I'n BpiokeTal TTpog Tnv TTAEUpd TOU TTapATNEN-
™. O TTaparnenTg yia Adyoug TTapacTaTikOTNTAG €ival
TOTTOBETNPEVOG KATTWG UYNASTEPQ.

H AgppodiTn kKovtd oTn culuyia oTig 6 louviou Tou 2004,
38 wpeg mpiv TNV £vapén NG AidBaong, pe Tov 'HAio
oTIg 2.75° BUTIKOTEPA. AIOKPIVETAI O ATUOTPAIPIKOG
SakTUNIOG TNG A@podiTng ot £va 160 250° yUpw aTro
10 X€iAog TNG. Av Kail TO GOVTO TTApouCIGdeTal paupo,

n ewToypagia £xel TPABNXTE TN péPQ.

H Agpoditn kata Tnv ‘E€¢odo atn AiaBaacn Tng 8™ lou-
viou Tou 2004 6TTwG GwTOYPAPARBNKE aTTO TO ZoUundI-
k6 HAiak6 TnAeokdTrio otn La Palma pe @ovTto tnv 10-
payuévn em@dveia Tou ‘HAlou. H TTEpIOxH TTou TTEPI-
BdaAAel To PwTooTéEPAVO E€XEI TOVIOTET 9 POPEG, WOTE
va yivel TepioaoTePO dIaKPITO. Mipw atrd 1o Xeihog
Tou Aiokou TnG AppodiTng SlakpiveTal CUPPIKVWON
Tou UTT6RaBpou Tou 'HAIoU. AUTA N TTOPAUOPPWON
@aivetal oav eAa@pd AAWG.
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MpwTtog 0 Lomonosov, TTou tTrapartipnoe tn AigBacon Tou 1761 ammd 10 Petersburg,
atrédwaoe To @aivouyevo oTn O1dBAaon Twv akTivwy Tou ‘HAlou Kal cuutrépave OTI
povov n diadoxikn diIaBAacn Twv akTivwy péoa oe ATUOO@AIPA WTTOPET va £Enynael
TNV EUPAVIOT TOU GWTEIVOU daKTUAIBIOU YUpw atrd TNV AQPodiTn.

MNa 1N peAéTn Tou PWTOOTEPAVOU EXOUV KATAOKEUAOTE €10IKOi ZTEMMATOYPAPOI
(Coronograph) mmou B8a TTapatnpouv o€ OIAPOPETIKO WNAKOG KUPATOG 0 KaBévag. Ol
ZteppaTtoypdgol Ba diackopTrioTolv oe did@opeg ToTrobeaieg atn 'n (otnv EupwTrn,
otnv Attw AvatoAr, Tn Autik AKTA Twv HIA ka1 Tnv AucTpaAia) TTPOKEINEVOU va
An@Boulv TauTdXPOVa PETPAOEIG BEPPOKPOCIWV Kal va PEAETNOET XwpIkd To PwToOTE-
@avo o€ OAO TO PAKOG TNG KAUTTUANG Tou atmd TToAo ae TmoAo. O1 Trapatnpnocig Ba
OUYKpPIBoUV Pe Ta dedopéva AAAWV ETTIVEIWY OOTEPOOKOTTEIWV KABWG Kal ToU Sopu@Po-
pou Venus Express 1rou trepipépetal atmod 10 2006 yupw atmmd Tnv AQpoditn, WaoTe va
e€ayxBolv ouptrepdopaTa av KATTOIEG TaXEiEG UETABOAEG TTOU KaTaypAPovTal aTrd TO
S0puPdpo eCapTwvTal atrd To Xpovo A atréd 1o MAATog 0TO oTT0I0 BpPioKeTal.

NetrTopepég oxédio Tou AoTpovouou Henry Russell pe
OTIYHIOTUTTA TOou Aiokou Tng A@poditng katd Tnv Eico-
86 1n¢ otov HAIok6 Aioko oTn AiGBaon tng 9™ Aekep-
Bpiou Tou 1874, 6TTWG TNV TTapaTAPNCE GTO Sydney.

05:06:28 UT 05:20:10 UT 05:27:27 UT 05:33:09 UT
dwroypagicg TG Eioddou Tng A@poditng, Tou TpaRnge To Alaatnpikd TnAeokdto TRACE petd amé €10i1kn emmegepyaoia ue Tnv
OTT0ia apoU aTropakpuvenke 1o uTTORaBPo TNG akTivoBoAiag Tou ‘HAlou, TovioTnkav ol dia@opég TNG KOKkwaong. H didBAaon Tou
QWTOG 0TNV ATUOO@aIPa TNG APPodiTng Slakpivetal 113N amd To 2° aTiyuidTuTro. To WToCTEPAVO TOVICETAl OAO KAl TIEPITTOTEPO
KaBwg o MAavATng ei0épxeTal ato Aioko Tou ‘HAlou.

Mepikoi TrapatnpnTég 01O TTAPEABAV EXOUV avaPEPEl OTI TTAPATAPNOAV AVWUOAIEG OTO
Xeihog Tou MAavVATN, QWTEIVEG TTEPIOXEG YEoa aTo &ioko TNG APPodiTnG 1 aKOPN Kai
AAw (Halo) oAU maxUtepn omd 10 PwrooTé@avo o6tav o TAavATng BpiokoTav
O0AOKANPOG 0710 £0WTEPIKO Tou HAIakoU Aiokou. AuTd Ta @aivépeva gival aiyoupo OTi
opeidovtal oe TTpofAAuara Tou 6Aou OTITIKOU CUCTHUATOG €iTe ATTO TO XPNOIUO-
TTOIOUEVO TNAEOKOTTIO €iTE ATTO TO PATI Kal Oev TTpoépxovTal atré Tov MNMAavATn. MNa
Tapddelyya Katd TNV TPWTN Trapatipnon tng AidBaon Tou Epun avagépbnke Ot
TTapaTNPNONKE €va AAPTTEPO OnpEio TTepITTOU OTO KEVTPO Tou MAAvVATN, TO OTTOIO Kal
EPUNVEUTNKE apxIKA oav neaioTelo! Aev Atav Opwg TiTTote GANO aTTé éva o@aApa
KAaoikou @aivopévou MepiBAaong (Diffraction) mou ogelddTav oTo Aldgpaypa
(Apperture) 1ou eixe xpnoigotroinBei. AmmopakpuvovTag 1o Aldgpayua 10 «n@ai-
oTeIo» €EOQAVIOTNKE. XTO €PYOOTAPIO UTTOPEI va TTpocopolwBei eUkoAa éva TETolo
PAIVOUEVO.

Gutta Nigra (Maupn Zrayova)

Kata tov 18° aivva o Edmund Halley (1656-1742) mpdteive pia péBodo uttohoy- [
gpou Tng amoéoTaong M'ng-HAlou pe petpriceig kata tn AidBacn g Agpoditng. H
MEBOBOG auTh TTPoUTTOBETEl TNV akpIRr) HETpnon Tng Sidpkelag TG AidBacng og Kabe
TOTTO TTAPATHAPNONG, WOTE VA UTTOAOYIOTEI PE aKpiBela TO WAKOG TNG KABe X0pdng,
oTnv otroia @aiveral va Kiveital n A@poditn amd To ouykekpipgévo TOTTO. H atraitou-
pevn akpifela gival TnG TaENG ToUu 1s pe 2s. AuOTUXWG OPWG, N OKPIRAG XPOVIKN
oTiyun 1600 NS 2 600 kai TS 3™ eTaPAC Bev PTTOPET va TTPOCBIOPIOTEI PE OKPIBEI
Aoyw Tou TrEPIBONTOU Qaivopévou NG Maupng Ztayévag (Black Drop), TTou eugavi-
Cetal 6Tav 1o XeiAn Tou ‘HAlou kai TnG A@poditng Bpebolv TTOAU KovTd. Aiyo TTpIv Tn
2" ETagr, kabwg o Aiokog Tng AQPodiTng KIVEITal TTpog To eCwTePIKG Tou HAlokou
Aiokou, avti va atrooTraoTei atd 1o Xeihog Tou ‘HAIou, apyioel va «oTae» Kai n pav-
PN TOU CIAOUETA a@AVEl éva ixvog. AUTO TO iXVOG TTAPANEVEI JEXPI TTOU TO NAIGKO QWG
va TTePIKUKAWOEl Tov MAavATn, oTroTe OXEOOV OTTOTOUA TO PAUPO iXvog e€agavileTal
Kal o Aioko¢ Tng A@poditng yivetal Kal TTAAI KUKAIKOG. Emriong, Aiyo mpiv v 3"
Emagn oupBaivel 1o id1o akpifwg aAAG cupueTpikd, OnAadn evw o MNMAavATNG @aiveTal
KUKAIKOG, TO pOUpo XeiAog Tou TTpoekTeiveTal Kal «Bpéxel» To Xeihog Tou ‘HAlou. dwroypagia Tou AeBnke kata TV 3" ETagn Tg Aid-
i , , , , , Baong g 8™ louviou Tou 2004 a1T6 TO APIOTOTEAEIO
Hon amé my mewn opyavwuévn Trapatpnon e AiGBaong 10 1761, 0 Berg- mavemomrpio yia m peAém Tou ganoevou g Mad-
mann avépepe Ot N Malpn ZTaydva, TTpokaAeoe aBeBaidTnTa TPOOBIOPICUOU TG pne Stayévag améd epeuvnTikr opdda Tou Williams
oTiyung Tng 2™ ETagrg Tng Tagng Twv 30s pe 60s. To idlo TpoBANUa eixe Kal katd College, og ouvepyaaia pe To MavemaoTipio Tng Apiod-
v 3" ETragr. AuTA n aBeBaidtnTa emdpd QUOIKE oTnV ekTiuNon Tng MapdAAagNg Kal  va (Jay Pasachoff, David Butts, Joseph Gange-stad,
KAT  ETTEKTACN GTOV TIPOCBIOPIGHO TG AGTPOVOUIKAG Movadag. Mavvng Zeipaddakng Kai Mwpyog AGNPEAANG).
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To @aivéuevo 10 avépepe kal o Charles Green (1735-1771) kai 1o emBePfaiwae o

Captain James Cook (1728-1779) trou Tov ouvOdeue. £1n AidBaon Tou 1874 Trepl-
YPAPNKE WE aKOUN MEYOAUTEPN AETITOUEPEIO KAl ETTIXEIPNOE VA TO QWTOYPAPATEl O
Pierre-César Jules Janssen (1824-1907) OTIyMIOTUTIO TTPOG OTIYMIOTUTTO, XPNOIMO-
ToIwvTag pia Pwroypagikl Mnxavi Revolver, TTou ATav pia pnxavr TTou PTTPOG
atrd TO POKO TNG TTEPICTPEPOTAV £VAG BIOKOG E ETTIPAVEIEG AAYKEPOTUTTING.

Apxikd To @aivopevo Tng Maupng Ztayévag Bswprbnke 611 ytropei va o@eileTal o€
AoTiydaTIKé o@AAPa Tou 0@OaAPoU Twv MapatnEnTwy 1 KAl GEAALATA QOAKWY TWV
Ommikwyv Opydvwy. ETtiong, amoddbnke otnv Utrapgn ATudoaipag otnv A@podiTn.

H épeuva Spwg atrédeige 611 autd To OTITIKO QAIVOUEVO gival TTIO TTOAUTTAOKO,
KaBWG TTPOoEPXETAI ATTO TO CUYKEPAOUO TTOAU TTEPICTOTEPWY TTAPAYOVTWY. Katd tnv
o@BaAuIky TTapartpnon 6col £xouv ACTIYMATIONO iOwG SOUV TO QAIVOUEVO EVTOVOTE-
pa, aAAd Oev eival duvatdv va Atav 6Aol oI AGTPovOuOol Tou TTapeABOVTOG TTOU TO
avépepav AoTiypaTtikoi. Etriong, n Madpn Z1ayova aTreIkovideTal Kal 0€ QuTOYPaPiES.
TéNog, TTapartnprnke kal oTig Tpdogareg AlaBdoeig Tou Eppr) To 1999 kai o 2003
(o1 AlaBdoeig Tou Epun oupfaivouv TTOAU cuxvotepa, 13 pe 14 oto TARBOG Tov
aiwva), kai o Eppng eival mAavnTng xwpig atpéoeaipa. H Atuéoeaipa tng A@poditng
OUMBAAAEIL, pev OTTwg Ba doupe Mo KATW, aAAG 0X1 010 BaBus TTou TNG ATTOBOONKE.

Ta og@dApata 1Tou eigdyouv Ta OTmikd Opyava Adyw [ewpetpiog 4 Adyw Tng
KUMOTIKAG @UONG TOU QWTOG, £XOUV £TTIONG, ONUAVTIKI] CUPHPETOXH O€ aUTO TO QaIVO-
pevo. Katapxdag n Zeaipikn ATTOTTAdvnon Tou ws OQAAUQ TTPOKOAEI TN PN CUYKE-
VTPWON TWV aKTIVWV GTO idI0 ONUEIo, WATE va OXNMATIOTE N €UKPIVES €idwAo, oTa
TaAaidTeEpa TnAeokdTTia ATav onUAvTikog TTapdyovtag, OpwG OV gival aTa OnNUEPIVA
(TouAdyioTov ae peydAo Babud). Etriong n MepiBAaon 1Tou dnuioupyeital ammd xaunAn
AiaxkpiTikn IkavoTnTa (Resolution) Tou TnAeokotiou (] 6p1o Tou Dawes) sival évag
atrd TOUG ONMAVTIKOTEPOUG TTAPAYOVTEG TTPOKANCNG auToU Tou @aivopévou. Kabwg
Ouwg n AlakpiTikr) lkavétnta eCaptdrar amd 10 ApIOunTikK6 Avoiryua (Numerical
Apperture) Tou TnAeokdTTIOU, XPNOIUOTTOIWVTOG TNAEOKOTIQ HE PEYAAN SIGUETPO
AvTikelpevikoU TuoTAPATOG UIKpaivel n Treploxn MNepiBAaong kal To @aivopevo Tng
Maupng ZTayovag TrepiopifeTal.

Omnw¢ avakdAuye o Jérome De Lalande (1732-1807), auéowg petd atmo 1n Aid-
Baon Tou 1769, onuavtiké poAo Trailel To Seeing Tng Mivng Atudéo@aipag. Exel
TTapatnEnBei 6Tl OTIC PWTOYPAPIEG TWV TTOAU AQUTTPWY ACTEPWY, TT.X. TOU ZEipIou, TO
€idWAS ToUG AapuTTipicel, oTTéTE 0 ACTEPOG, AV KAl Ba ETTPETTE VO QAIVETAI OOV GNUEl-
QKA TTNyM, JeyeBuveTal, o€ T€T0I0 BaABPSG PAAIOTA, TTOU VA ETTIKAAUTITEI KAl YEITOVIKOUG
Tou aoTtépes. O Aaumipiopdg (Irradiation) TTpoépxeTal amod T okEdAGN TOU PWTOG
OTOV OoUvEXWG OTPoRIANIfOpEVO agpa TNG Mivng ATuooaipag. O aépag avd TTEPIOXES
avdaloya pe 10 Babud ZrpoBuAicuou (Turbulence) Tou, atToppoPd KAl GTN CUVEXEIA
ETTAVEKTTEUTTEI TO OIEPYXOMEVO PWG, OIABAWVTAG (KAUTITOVTAG) TIG OKTivEG Tou. To
ATTOTEAECMA €ival O ONUEIAKEG TTNYEG va PeTaTpETTovTal o€ SiOKOUG avaAoya UE TO
BaBuod npepiag  avarapaxns tng Mivng Atuéceaipag. EmimmAéov, To Too0GTO QUTAG
NG auénong eaptdral amoé tnv AvriBeon (Contrast) Tng Paivouevng AautrpdTnTag
TOU OUPAVIOU CWHATOG KAI TNG OKOTEIVOTNTAG TOU UTTORaBpou, Kabwg eTTiong Kal atré
TO XPOVO CUCCWPEUCONG QwToviwv oTov oTimKG OékTn. Oco peyaAlTepn eival n
dlapopa AvtiBeong 1600 peyaAUTEPN YiveTal Kal n dla@opd PETALU TNG TTPOYUATIKAG
Kal TNG @aivopevng d1IA0TAoNG KAl autd TTAVTOTE PE TO KPITAPIO OTI TO QWG UTTEP-
KOAUTITEl pIa okoTeivl Treploxy (Me Tnv eukaipia ag onueiwdei 6T N @aivouevn
peyéBuvan €1dikd Tou ‘'HAIou Kal TG ZeARvng avagépetal o€ E@nuepideg kai Alimanac
TTpoKeIgévou va Aaupdveral uttdwn oTtov akpiBr uttoAoyiopd Twv HAiakwv EkAei-
wewv). Puoikd, 6TTwg augaveral n Mwviwdng AidueTpog Tou utrépAautTpou ‘HAlou pe
TN d1dxuon Tou WTOG Tou aTo oKoTeIvd Oupavo, 1o id1o akpIBwg cuuBaivel kal o€
Bapog Tng okoteIviG TTEPIoXNG Tou Aiokou TnG A@poditng. Na Aoittdv kal évag Adyog
TToU aiTioAoyei yiati dev €xel TTapatnenOei akdun AidBacn AoTepoeldoUg UTTPOG aTTd
Tov ‘HAIo, KaBwg o0 AaTepoeIdng eival TOGO PIKPOG TTOU N GIAOUETA TOU UTTEPKOAUTITE-
Tal a1ro 1o Aapmmpiopd. Emopévwg, To Xeidog Tou HAiakou Aiokou @aivetal va Bpioke-
Tal o€ PeyoAuTepn Mwviwdn AmoécTtacn atmmd 1o kévipo Tou MAavAtn amd 6T oTnv
TpaypoTIKOTNTA Kal emMITTAéoV N Mwviwdng AkTiva Tou MAavATn @aivetal pIKPOTEPN.
Etmopévwg, otnv apxn TouAdyiotov Tou @aivouévou, oTnv Trepioxy NG Maupng
Ztayoévag dev uttdpxel ‘HAIog, woTte o AQUTTIPICNOG TOU va ETTEKTOOEI O€ OKOTEIVN
TTEPIOYT, AAAG avTiBeTa UTTAPYEI OKOTEIVOG MNAAVATNG, TTOU aTTOKOAUTTTETA!

Opwg kai 0 ‘HAIog cuuBAaAAel ye To OIKO TOU TPOTTIO OTNV TTAPAYWYH TOU QAIVOUE-
vou TG Maupng Ztayovag. Av o dioKog Tou gixe opoidpopen Paivéuevn AautrpoTnTa
Kal n Appoditn dev gixe ATudo@aipa, To Qaivépevo Tng Maldpng Ztayévag Ba ATav
oxedov aTiypiaio. Auté O¢ev 1oxUel, KaBwg o Aiokog Tou ‘HAlou TTapouacidlel ammd To
KEVTPO TTPOG TO Xeihog BaBuidwTh apavpwan. To eaivopevo autd gival yvwoTd wg
ApaUpwon Xeiloug (Solar Limb Darkening) kai opeiheTal oTn diagopd TTdyoug TG
Atuéo@aipag Tou ‘HAlou, TTou TTaPEUBAAAETAI PETAEU TWV ONUEIWY EKTTOUTIAG TOU

-~

( 3 |
5 .

>x€d10 TnG Eigddou (Ingerss) Tng Appoditng oTn
AigBaon Tou 1769 atéd Tov Charles Green (apioTtepd)
ka1 atéd Tov Captain Cook (d€€1d).

210 0€gId, AeTrTOMEPN OXEDIO TOU PAIVOUEVOU TNG
Maupng Ztayévag atmod Tov Samuel Dunn Tou Royal
Greenwich Observatory. MapartnpoUpe 611 yUpw atrd
TNV AQpoditn €xel oxedidoel Kal AAw.

Ailadoyika oTiypiotutra TG Eicédou tng Aidfacng Tou
1874 trou eAq@Bnoav pe Tn yéBodo TNG AayKepPOTU-
miag atmd 10 Revolver Tou Janssen. To 2000 ap®i-
oBntABnke n yvnoidtnTa TG AWwng. ‘lowg atmoteAolv
OOKIPATTIKA AfjYn aTTé TTPOCOMoIWanN.

i=— [Mpaypamik6 Xeilog
< Daivépevb Xeilog

To MpaypaTtiké Xeidog Tou MAavrT gival peyaAitepo
até 1o Gaivéuevo Xeihog kai To MpaypaTikd Xeilog
Tou ‘HAlou gival pikpdTepo amod 1o Paivépevo Xeihog.
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Aiokou Tou kai Tou Maparnpentd. Av yia TTapddeiypa TTAPOUNE E€va GNUEI0 OTO KEVTPO
Tou HAlakoU Aiokou, o1 QWTEIVEG BETUES TTOU PEUYOUV OTTO AUTO KOl TAVOUV GTO PATI
Tou MapatnenTr (i Tou opydvou) gival KABeTEG 0TO dioko Kal Ba diavioouv KABeTa
v Atpuéogaipa Tou ‘HAlou. AauBdavovtag akTivikd atmé 1o KEvIpo Tou ‘HAilou GAAa
onueia EKTTOPTING, Ol WTEIVEG BECUEG TTOU TTPOEPYOVTAI ATTO AUTA KAl GTAVOUV OTO
pam Tou Mapatnentr dev diacyifouv kaBeTa TNV ATudc@aipa Tou ‘HAIoU, ETTOPEVWG
dlavUouv peyaAuTepn TNG KABeTNG diadpour péoa atnv ATuéc@aipd tou. Oco PAAI-
OTO QATTOPOKPUVONOOTE AKTIVIKG aTTd TO KEVTPO, TOOO HeyaAUTepn Oladpoun Héoa
otnv Atpuéo@aipa Tou ‘HAIou €xouv va dIavUeouV Ol QWTEIVEG DECHEG, UE OTTOTEAECHA
va ugioTavTal Kol peyaAdTtepn ammoppdenan kai n Paivopevn Aautrpotnta va yiveral
6Ao kal pIkpoTEPN. Apa, Adyw TnG aviodTpoting Paivéuevng AaumrpdTnTag TTPOG TO
Xeihog Tou ‘HAIou, 0 AaUTTIPICPOG EAATTWVETAI, N QaIVOUEVN Weiwon Tou XeiAoug TG
Appoditng tepiopideTan avaAoya kai n Gaivopevn AkTiva Tou oKoTelvoU Aiokou Tng
yivetal peyaAuTepn kovtd oto Xeihog Tou ‘HAlou. TéAog, n AAwg Tou AvakAwpevou
QWTOG TTou diEpyeTal atrd Tnv ATudéo@aipa Tou MAavhTn Kal @Tavel otov Maparnpnth
TTPOKOAET aKOpN PeyaAuTeEPn aod@ela oTa OpIa TOU diGKOU Tou.

ZAUEPQ, €xovTag Tn SuvaTOTNTA TTAPATNPACEWY Kal aTTd To AIGOTNUA, UTTOPOUNE
va BIATTIOTWOOUNE KaTd TTOO0 PETEXEl Kal N v ATHOO@AIpa GTO QAIVOPEVO TNG
Maupng ZTayovag.

‘OMoi AoiTtév o1 TTapaTrdvw TTApAYOVTEG CUUHETEXOUV OTO Qaivopevo Tng Madpng
21ayovag, o kabévag pe Tn BaputnTtd TOU.

21nv TeAeuTaia diaBaacn Tou 2004, TrapatnpenTéG atrd 6Ao Tov KOGUO avépepav OTI
dev TTAPATHPNOAV TO PAIVOUEVO I OTI TO PAIVOUEVO BeV ATAV KAl TOGO éviovo 600 TO
avéuevayv, TTPOIdEACTUEVOI aTTO TIG AVAPOPEG TWV TTAPATNPNTWY TWV TIPONYOUUEVWYV
alwvwv. Ta KaAUTEpa TNAECKOTIO TTOU OIABETOUNE CAUEPT O0€ OUYKPION PE QUTE TWV
3” €wg 57 TTOU XpnaoidoTToloUoav Ol TTapaTnENTEG TNV €TToxA Tou Captain Cook, Ta
oTroia oiyoupa Trapouagialav Z@AAdaTa ZQaIpIkOTNTAg Kal Twv 5”7 éwg 8 TTou Xpnol-
poTroloUgav ol TTapatnEnTéC Tou 19%Y alkiva, TTPOTPEPOUV KABAPATEPEC EIKOVEC UEIW-
VOoVTaG Kal To @aivopevo Tng Maupng 2tayovag. TEAoG, ol ynoelakég péBodol Mpoo-
appooTikng OmTiIkAg (Adaptive Optics) TTou ptropouue va epapudoouUpE OE HIa
eIkOva aruepa eAaXIOTOTTOIOUV TIG OCAPEIEG KOI UTTOPOUHE VO AGRBOUME EIKOVEG TTOAU
KOaAAG EUKpiveIag.

H maparipnon ¢ Appoditng £é§w amd tnv HAiakn dwréoeaipa

To Aeukd Pwg TTou TTapaTnpoUpe atd Tov ‘HAIo TTpoépxeTal Katd KUpio Adyo atrd Tnv
akTivoBoAia Tng PwTtéo@aipdg (Photosphere) Tou, dnAadn Tou em@avelakoU OTPW-
patog Tou ‘HAIoU TTOU @TAVEI PEXPI TNV ETTIPAVEIO TOU Kal yI' auTd eival duvath n
mrapatipnon g AiaBaong Aiyo petd v 1" Eagn kai Aiyo mipiv nv 4" ETTaQR.
Mavw ouwg ammd 1 Pwrtdopaipa uttdpyel N ATuéc@aipa Tou ‘HAIOU TTOU EKTTEUTTEI O€
OUYKEKPIYEVEG TTEPIOXEG TOU HAekTpopayvnTikou dAcuarog kalr oTnv oTroia oupBai-
VOUV Kal IdQopa @aIVOUEVA TTOU TTPOEPXOVTAIl OTTO TNV ETTIPAVEIG TOU.

Xpnoiyotroiwvtag PiAtpo Mpappng Ha Tou YS8poyovou (H-a filter) Trou emimpé-
el SIEAEUCN TOU OPATOU PWTOG PHOVO GTO KOKKIVO O€ UIa OTEVH] TTEPIOXN YUPW aTTd Ta
656.3nm, o Aiokog TNg A@podiTng Ba yivel opatdg Trpiv Tnv 1" ETragr kai uetd tny 4"
Etragn avrioToixa eite e€aitiag TG TTpofoAig Tou £T1i TNG Xpwpooaipag (Chromo-
sphere), dnAadn Tng katwTtepng oToIBddag TNG ATudoaipag Tou ‘HAIou TToU ekTEive-
101 €éwWG 2,500km TAvw aTré TNV ETMIQPAVEIG TOU KOI EKTTEUTIEI £Va MIKPO TUAMA TNG
akTIVOBOAiag TNG O€ auTd To OTITIKG TTapaBupo, eite i piog Mpoeg§oxng (Prominen-
ce) Trou gival MA&GoPa, TO OTTOI0 GUUTTUKVWVETAI KAl OTABEPOTTOIEITAI O€ TTEPIOXESG TTOU
Eekivouv atré TN PwTtdoPaipa Kal GTAvouv akoun Kal og Uwog 500,000km.

Akoun, kabwg n TepIoXr Tou ZTéuparog (Corona), dSnAadn Tou TTAvw atd TN
Xpwubéoeaipa otpwpatog tng ATpéo@aipag Tou ‘HAlou, ekTeivetal apkeTéG HAIOKEG
AKTIVEG TTAVW aATTO TNV ETTIPAVEIG TOU KAl EKTTEUTTEI KOI QUTO O€ TTEPIOXEG TOU OpaTOU,
XPNOIMOTTIOIWVTAG ZTEPPATOYPAPOUG UTTOPOUUE Va TTapakoAouBrigoupe Tnv A@podiTn
TTpIv @TACEl 0TO Aioko Tou 'HAIoU 1) a@oU Tov €xel EyKATAAEIYEL.

To Kévipo MepiBaAhovtoc Alaothpatoc NOAA (National Oceanic and Atmo-
spheric Administration mou diaxeipiCeTal Toug dopupdpoug Tou GOES (Geosta-
tionary Satellite system) xpnoipotoinoe 1n ouokeur] avixveuong Axtivwv X SXI
(Solar X-ray Imager) kard tn didpkeia NG AidBaong Tou 2004 yia va egeTdoel Ta
XOpaKkTNEIoTIK& Tou opyavou. Kabwg o1 AkTiveg X TrapdyovTal amd TO ZTEPPA TOU
‘HAlou, Tou otroiou n Bepuokpagia gival 2MK, n patpn cihouéta Tng AQpoditng @avn-
KE va SlaypaQel To POVTO Tou TTépaTo 1 wpa Tepitou Tpiv amd Tnv 1" ETraen Kai
GUVEXIOE VO QaiveTal akdun Kai 1 wpa Tepitou Yeta v 4" Emraen.

21n AidBaon Tou 2012, mBavwg 1o NOAA va EavaxpnoIdoTroifoel KATTOIEG aTTO
TIG CUOKEUEG TToU O1a0£TEl yia va JeAeTAOEN TNV ATHOO@aIpa TG AQpodiTng.

H owrteivr déoun B diavuel peyaAuTepn diadpopn
atd TN ewTelvr) déoun A péoa otnv ATHOO@aIPA TOU
‘HAiou (d 4<d ). ApioTepd n Agalpwan Xeiloug,
61Twg TN BAETTEN 0 Maparnpntig.

Xeihog 'HAlou
Xeidog Appoditng

[ (i Liiiasnene ]
Mpokeiyévou va peAetnBei n emmidpacn Tng Apalpwong
Xeidoug aTo paivopevo NG Maupng Ztaydévag, eAf-
@Bnoav pwToypapicg ammd 1o TRACE (emropévwg e€a-
AgipBnke o TTapdyovTtag Tou AauTipiopoul) piag Aidpa-
ang Tou Eppn (Gpa kai Tng ATuéoeaipag TG Appodi-
NG). ZTn de€1d peyebuvpévn eikéva diakpivovTal l06-
PwTEG KapTTUAEG.

AAwn pwToypagiag pe @iATpo H-a katd Tnv Eicodo 1ng
AiGdBaong Tou 2004, amré Tov BoUAyapn ApioTeidn.
210V 'HAI0 BIOKpivVETOI HIa TTPOEEOXH.

To povoTtrdaT NG A@podiTng, OTTWG TTPOKUTITEI ATTO TNV
uTTEPBEDN BIOBOXIKWY GWTOYPAPIWY TTOU EARPBncav
10 2004 o€ didoTnua 9 wpwv atd 1o Solar X-ray
Imager Tou dopugopou GOES-12. H Taparripnon amoé
dopupopoug GOES eival povadikr) kabBwg atéd autolg
KATAYPAQETAI OTNV TTEPIOX TwV AkTivwy X n Egwre-
pikA ATpéo@aipa Tou ‘HAlou, KaTI TTou dev gival duvatd
va yivel amé Tn 'n kaBwg auTrh n akTivoBoAia atroppo-
@aral atré Tn 'Mivn ATuéoceaipa.
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To @IAi Tng Appoditng — AU

Mwpyog Boutupdg

H raparipnon tng Aiapaong

H mapatipnon Tng AigBaong tng A@podiTng cuvettdyeTal atreuBeiag Taparipnon
Tou ‘HAIou. Autd anuaivel o1 TTpéTTel va AapBdavovTtal Kal Ta avTioToIXa PETPA ao@a-
Agiag yia Tnv TTpooTagia TNG 6paCKG YAG, TTOU CUVETTAYOVTAI TN PEiwon TnG évraong
ToU QWTOG Tou ‘HAlou TouAdxioTtov katd 100.000 @opég. Ag unv gexvaue 0TI HeyaAol
AcoTtpovépor Tou TTapeABOvTog 6TTwg 0 Galileo kal o Newton utrégepav amd Ta pdria
TOUG Kl €a0oav PEPOG TNG OPaCNG TOUG TTPOCTTOBWVTAG VA OTEVIOOUV £€0TW KAl YIA
Aiya deutepdAertta Tov ‘HAlo. O €€oTTAIONOG TTOU PTTOPED va XpnalpoTroindei gival o
id10G pe autdv Tou xpnaiyotroisital o€ pia ‘ExkAeipn HAiou kai dev atraiteital va ivai
Kal 181aiTepa akpIROG.

OewpnTikd, kKabws n MNwviwdng AidueTpog TNG APpoditng eivar Trepitou 1’ NG
poipag gival duvardv katrolog va &gl TV A@poditn cav pia pIkpr Koukida atov HAIaKO
Aioko kal uTrépyouv ava@opég 6Tl aTo TTapeABOV KATTOI0I TO KaTAPEPaV (UE avakAaon
Tou ‘HAlou amd kaBpémtn mavw o€ éva Aeukd Tétacpa). Ouwg, ME TINOTE pnv
KOTOQUYETE O€ TIPOKTIKEG AUCEIG KOTTVIOPEVWY TCOPIWY, EPPAVIOUEVWV QIAY K.4., BIOTI
Oev amoppo@olv TIG Pn opatég TeploxEg Tou Pdopatog Tou ‘HAIou Kal uTTapXEl
Kivduvog poviung BAGRNG ota pdria (f kai TOeAwaong). Etriong, n apatipnon akéun
Kal pe €10IKa yuaAid ‘ExkAseipng HAiou @Tiaypéva atméd pepppdavn Mylar 4 dAAO KOTAA-
AnAo UAIKG TTou aTToppo@d TOOO TIG OPaATEG OGO Kal TIG UTTEPUBPES Kal UTTEPIWDEIG
BAaBepég akTiveg, O vopiouue OTI Ba uTTOPOUTE VA IKAVOTTOIRCEl KATTOIOV AOyw TOU
MIKpoU pey€Boug Tou Aiokou Tng AQpodiTng.

KaBwg o MAavAtng éxel Mwvidn Aiduetpo ion pe 10 1/32 g Twviwdoug
Ailapétpou Tou ‘HAIou, N TTOPATAPNCN TOU QAIVOUEVOU UTTOPED VA YivEl APKETA KAAG UE
N peyéBuvon Tou Sivouv Ta ouvnBiopéva Kidhia (7x50, 8x40, 10x50) i Ta pikpd
TnAeokdmma (peyéBuvong 7 pe 10 @opég). Ag onueiwBei 6TI aTnv TTAElown®ia Ta TnAe-
OKOTTIO TTOU XPNOIYOTIOINBNKAV OTIG ATTOOTOAEG yIa TRV TTapatipnon Twv AlaBdoewy
péxp!l kai Tov 19° aiwva gixav AIGUeTpo AvTIKEIMeVIKOU atmd 3” éwg 8 Kal Ta TEpIo-
odTepa ammd autd ATav AIoTITpIKG AlauéTpou AVTIKEIPEVIKOU 57 Kail 6”.

O1 TeXVIKEG TTOU XpnoigoTToloUvTal yia o@BaAUIKR TTapathpnon ivai:

+ Apeoa, pye AtreuBeiag MNaparipnon koitwvtag péoa atmo 1o Mpooco@BdaAuio.
Evvoeital 611 autij n péBodog armraitei va KaAu@Bei TTpwTta 6Ao To AVTIKEIME-
VvIkK6 ZuoTnpa pe @iAtpo MepBpdvng Mylar i yia oAU KaAUTEPN TTOIOTNTO
mapatipnong pe PiAtpo MeupBpdvng Baader Astrosolar.

Mpoooxn!!! MOTE AEN tpétrel va TotroBeTnB¢i TO QiATpO GTOV MpPocopBdaAuio,
TO0 QiATpo Ba kaei akapigia amd Tov eomiacpévo ‘HAlo kal Ba kaegi atnv
KuploAe&ia kai To pdT TTou Ba TTapaTnpei Tiow amméd auto.

+ 'Eppeoa, pe MNMpoBoAn péow Tou Mpooo@BdApiou (Eyepiece Projection).
>& KatdAAnAn amréoTaon miow atmd 10 MNpoco@BdApio ZuoTnua ToTToBETEITAI
éva AeukO TTETOOMA, TTAVW OTO oTroio TTPoRdaAAeTal To €idwAo Tou HAlakoU
Aiokou, pe diapérpo 10cm Trepitmou. Auth n péBodog eival apkeTd aoaAnG Kai
KATAAANAN yia opadikr TTapaTripnon, aAAG kabwg n AidBaon diapkei TTEPIOTO-
TEPO ATTO 6 WPEG, TO TTPOTOPOAAUIO UTTOPEI va uTTEPBEPUAVOEi Kal va UTTOOTEl
BAGBN. MeTd a1mé KATTOIO WP TTPETTEI VO EAEYXETAI N BEPUOKPATia Tou Kal av
KpiveTal va avtikaBiotatal amd GAAo £@edpikd. O Mpooo@BaAuiog Tou TnAe-
OoKOTTIOU XpnolpoTroigital oav @akog MpoRoAikou (Projector). MNa va yivel o
évtovn n €Ikéva oKIGJOUE TO TTETOOMA JE €va KAAUUUA, WOTE VA ATTOQUYOUE
TOV AUETO i ToV €UPECO QWTIOPS Tou amd Tov ‘HAlo. Emeidf oe autrv v
TEPITTTWON &€ XPNOIMOTIOIEITAI QIATPO XPEIGZETAl TTPOCOXN, BIOTI aTTO dyvola
MTTOpEI va eTTIXEIPROEI KATTOI0G va d€l atTeuBeiag atréd Tov MNpoco@BdaAuio.

>& pIa TTOPATAPNGCN TToU YiveTal g oUoTnua, emBAAAeTal va yivouv KATTolEG BACIKEG
KOTOYPOAQEG. ZUYKEKPIPEVD, TTIPETTEI VA KATAYPAPOUV:

- 10 Ovoua Tou MNMapatnpntA,

- 10 lewypa@ikd Mnkog kai To Mewypa@ikd MNMAGTog pe akpiela 1’ Tng poipag,

- 10 Opyavo kail Ta XapakTnNPIoTIKA Tou, TT.X. YUpVO uaTi, Kidhia (Tutrog, Mey€Buv-
on kai Avoryua), TnAeokoTo (Tutrog, EoTiakr) AtéoTaon, Eomiakdg Adyog),

Ta ®iATpa kal n MéBodog MpofoAig (av xpnalpoTroieital),

- n Atpoo@aipiki Alauyeia o€ kKAipaka ato 0 £éwg 5 (5 apiotn kai 0 xgipioTn),

N XPOVIKA OTIyun Trapatipnong Tng kade Emagrig oe UT (e18Ika Tng 2™ kai 3™)
av gival duvartov pe akpiBeia deutepoAémtou (UT = Qpa EAAGDOG — 3WpPEG),

ol ouvTteTaypéveg Eioddou kal EEGdou atmd Tov HAlakd Aigko, GTnv TTEpITITWon
TTOU UTTAPXEI N IKAvOTNTA va TTPOGOI0pIoTOUV,

- Ta XAPAKTNPIOTIKG Twv @aivopévwy Tng AidBaong, Pwrtootépavo, Malpn ZTa-
yéva Kal o1To10011ToTE GAAO OCUVABIGTO PAIVOUEVO KPIBET avayKaio.

MpoaBrkn pepBpdvng atov AvTIKEIPEVIKO AIOTITPIKOU
TnAeokdTiou. H pepBpavn &€ xpeidletal va gival Te-
VvTwpévn, KaAuTepa paAioTa va Tng SoBei Kal KaTToIa
HIKPr KAON wg TTpOg Tov OTTITIKG Ggova Tou TnAEoko-
MOV yIa va unv gival KABeTn o€ auTov, WOTE va un én-
MIoUpYyoUVTal EOWTEPIKEG AVAKAGTEIG HECT OTO QIATPO,
TTOU MEIWVOUV TNV TTOIOTNTA TOU EIBWAOU.

Mpoooxn! O EpeuvnTig dev XpelddeTal va TOTTOBETNOEI,
Kal av Bpioketal AdN TTadvw oTo TnAeokdTTIO ETTIRBAAAE-
TaI VO €XEI KOAUQPOET O AVTIKEINEVIKOG TOU PE TO KATTAKI
TOU, WOTE va Wn yivel katd AdBog Trapatripnon pyéoa
aTTé auTdv.

MpoBoAn péow Mpooo@BaAuiou. ZT0 M0 TTdvw oU0TN-
Ja xpnoiyoTroigital évag atrAdg Tpitmodag xwpig odryn-
on TapakoAouBnong Tou ‘HAlou. Katd diaotripata xpei-
et 16pBwon, woTe 10 €idwAo Tou ‘HAlou va eTava-
PEPETaI HEOQ OTO TTETAOUA.

H 1mpofoAn Tng AidBaong Tou 2004 o€ TTéTaoUA THOW
até Tov Mpoco@OdApuio.
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To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

MNa va yivel €QIKTA n HEAETN TOU @aIVOPEVOU ATTO TNV TTPWTN OTIYMN, TTPETTEI VA
Tagidéywoupe ota avaToAikd, kabwg de Ba eival opatr) n AidBacn o€ 6An Tn SIGPKEIG
™G amd Tnv EANGda. Oocol Bpebouv o€ pia TTePIOXH TTou va gival duvarh n Trapa-
KoAoUBnon 6Aou Tou @aivouévou, TTPETTEI VA €XOUV EVTOTTIOEI £YKAIPA TO ONUEIO TOu
HAlokoU Aiokou oTo oTroio TTpoKeiTal va cupBei n 17 ETagn, KaBwe KoTa Ta TpwTa
AETTTG €ival TTOAU BUCKOAO va yivel avTIANTITOG 0 Aiokog Tng AQpodiTng.

O mpooavatoAiopdg Tou HAlakoU Aiokou ota Alaypdupota piag AidBaong eival
Tavta he 1o Boppd Tou Tpog Ta TTavw, dnAadr étav o ‘HAiog BpiokeTal atov ToTTKO
Meanuppivo evog T1éTToU 010 Bdpeio Huiopaipio, dpa utropei va gival dia@opeTikdg
wg 1pog Tov OpiCovta katd Tnv TTapaTtipncn. O TpacavatoAioudg eCaptdral amd 1o
av katrolog Bpioketal ato Bépeio ) ato NoTio Huiogaipio, méoo améxel o 'HAlog atmd
Tov Tommkd MeonuBpivo, av 1o Opyavo TTapathpnong avrioTPEQPE! 1) Kal dnUIoUpPYEi
KOTOTITPIOPO Tou €10WAoU, av xpnoiyoTroigital Aiaywvio Mpiopa (Diagonal Prism), av
yivetai MNpofoAr| yéow Mpoco@BaAuiou.

Av n Trapatpnon yiveral pe TNAeokOTTIO yia va BpoUie Tov TTPocavaToAicud Tou
‘HNiou péoa oe autd, Aiyo tipiv apyioel n AidBaon TtomroBeTolpe KatdAAnAo MNpoco-
@BAApIo yia va kahlwoupe OTITIKG Medio Touhdyiotov 0.7° kal va £XOupe OAO Tov
HAlok6 Aioko (TTou £xel avouevn Aiduetpo trepitrou 0.5°) péoa ato OTTiké Medio.
Av n Baon otApiEng éxel ACTPOOTATN, ATTEVEPYOTTOIOUUE Tnv 0drynon, omoTe o
HAlok6g Aiokog apyilel va oAigBaivel Adyw Tng gaivouevng kivnong Tou ‘HAlou TTpog
Ta SUTIKA. To onueio oTo otroio 0 HAlok6G Aiokog akoupTrioel To X€iAog Tou OTITIKOU
Mediou eival n Béon Tng Oupdviag Auong (Celestial West), eviwo 10 avTIOIQUETPIKG TOU
n Oupdavia AvaroAn (Celestial East), eropévwg o Oupdviog Boppdg Ba BpiokeTal oTo
péoo autoU Tou TOEou. ZUpgwva pe 1o Aldypappa tTng AidBaong n Aepoditn Ba
€10€ABg1 aTov HAlokS Aioko atrd Tnv Oupdvia AvaTtoAn.

dwroypdepnon

Me pia Wnoiak PwToypa@ikr) Mnxav yrropolv va An@bouv aTIiyhIOTUTTA TOU QaIVo-
pévou. Otrola Kal av €ival n TEXVIKA QwToypd@naong Tou Ba £QapuooTei, TTPETTEl Va
xpnoigotroinBei HANiakd ®PiAtpo oTov AVTIKEIYEVIKO TnG OIaTagnG. O1 TEXVIKEG TTOU
XpnoigoTrolouvTal givai:

+ [Tpooappoyr TnAepakoU atn PwToypagikry Mnxavr) Kal TOTT08€TNOT TNG O€ YA
Baon. H dwtoypagik MnyavA utropei va oTtnpixtei akdun Kalr o€ éva amAd
TPITTOd0 XWpig AGTPOOTATN, KABWG akoun Kal he To HAlakd PiATpo n eikéva Tou
‘HAlou gival apkeTd AauTrpry, O ATTAITOUUEVOG XPOVOG £KBeang TTOAU PIKPOG Kal
a@pou o 'HAiog dev KiveiTal kal TOTO ypriyopa n ikéva e Byaivel kouvnuévn.

+ TomoBétnon tng Pwroypagikig Mnxavrg oto MNpoco@BdAuio ZUoTnua €vog
TnAeokoTtmou. ‘Etol, eivar duvarrh kal n eKueTdAAeuon Tou ACTPOOTATN yia TNV
TTapakoAouBnan Tou ‘HAlou oTo oTepéwpa, kKabwgs n AidBacn Ba diapkéael 6
TTEPITIOU WPEG, AAAG KAl N peyEBuvan TTou TTpoaPépel To TnAeokodTo. H eoTiaon
™G Mnxavig puBpileTal oTO ATTEIPO KAl XPNOIUOTTOIWVTAG TO avaAoylkd fouy
TTETUXQIVOUNE PEYOAUTEPEG UEYEBUVOEIS (TO WNPIaKd {OUl HEIWVEL TN AIGKPITIKA
IkavotnTta). H Tpocapuoyr] ato TnAeokdtio gival duvaTtov va yivel €ite Xwpig va
aaipedei o @akog TNg MnxavAg kai o NMpooo@BdAuiog Tou TnAeokdtiou, dnAa-
on AgeoTiakl Pwroypdenon (Afocal Photography) cite pe agaipeon Tou
@akou Tng Mnxavng kai Tou Npoco@BdApiou kai atreubeiag eaTtiaon aTn PWTO-
guaiodnTn emedveia TNg Mnxavng TeXVIKN yvwoTh ws Pwroypdenon Mpwreu-
oucoag EoTiag (Primary Focus Photography).

H didpkeia Tng €ékBeang ptropei va Ppebei eti TOTTOU. MNa TN Afjwn Tou PwTOOTEPAVOU
Ba xpelooTei peyaAluTepn €kBeon. Zmig Wnoiokég Pwrtoypagieg mou Ba Ang@Bolv
MTTOpEI va yivel ETTEEEPYATIa yIA VO TOVIOTOUV Ol QVTIBECEIG KON KAl O€ YIa TTEPIOXN
TOUG, TI.X. VO TOVIOTEI YOVO N TTEPIOYT Tou PwToaTéEPavou.

Bivreookomnarn - Webcam

H BivieookdTTnon Tpoo@épel ouvexr KAAuwn Tng €EEAIENG TOUu Qaivouévou o€ pia
TUTTIKA pon TNG Tagewg Twv 30 Kapé avda SEUTEPOAETTTO 1) Kal TTEPICTOTEPO. ZUVIOTATAI
va xpnaoipotroinBei pia pikpokduepa yia 1o Internet (Webcam) pe amoorwpevo @ako,
KaBwg pe kKatdAAnAo cuaTtnua, agou agaipebei o NMpooo@BAAIog, UTTopEi va TTpoo-
apuooTei eUKoAa kovtd oTnv EaTtia Tou TnAeokodTmiou, Kal va ouvdebei oe OUpa USB
uttoAoyIOTH yia aTreuBeiag atrobrikeuon TNg AYng o€ apxeio, JE ATTWTEPO OKOTTIO TV
Wnoiokr Emegepyaaia Tou. O1 M0 TTPOXWPENHEVOI EPATITEXVEG XPNOIMOTTOI0UV KApE-
peg €10IKA oxedlaopéveg yia TTAavnTIkr Trapatipnon. H diduetpog tou HAlakou Ai-
okou oTtnv EaTia evég AloTrTpikoU TnAeokdTriou gival 9.5mm Trepitrou yia KABe péTpo
EoTmiakiig ATréaTaong kai o1 d1a0TACEIG TOU OTITIKG euaioBnTou o1 Tng Webcam eival
3x4mm, 1TOoU onpaivel 0T yia TnAeokomo EoTiakrg AtméooTtaong 1m, otn Webcam
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OpiCovTtag
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MNa etiyeio Maparnpnth o Bépeiog MNéAog Tou ‘HAiou
aAAGCel TTpooavatoAiopo Katd Tn SIGPKEIA TNG NUEPOS
wg 1pog Tov Opifovta. Avahoya aAAadel kai o
TTPOCAvVATOAIOPOG TNG TPOXIAGS TNG APpPodiTng.

Fupvo pam pe  Katomtpiké TnAeokdmo,  AloTiTpiké TnAeokoTIo
Fuahid ‘EkAeiyng, AloTITpIKS XWPig pe Aiaywvio Mpiopa
Kighia Alaywvio Mpiopa

H AigBaon tou 2012 6TTwg Ba TTapaTtnpnOei atd
S10popeTIkoUG TUTTOUG Opyavwvy.

05:22UT

05:34UT

05:36UT

05:39UT

dwroypagicg TTou eAfPBnoav améd To AnurTpn KoAo-
B6 a1o TAio (A) Aiyo petd tnv 1" ETragn kai (C), (D)
kard n 2" ETagr 1ng AidBaong Tng Agpoditng 1o 2004.
Alakpivetal TG EeAixBnke 1o paivéuevo Tng Madpng
>1ayoévag petagy 05:36UT kai 05:39UT.
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atroTuTtwveTal 10 1/3 Tou HAlokoU Aiokou, TTou onuaivel AQun PE OPKETE KaAR
akpiBela. O1 Webcam ptropoUv va TTApouv @wTtoypagieg e TTOAU pIKpoUg Xpdvoug
€kBeong TG TagNG Tou 1/100s KAl OUCIACTIKG VA TTAYWOOUV TIG dlaTapaxég TG ATuo-
o@aipag. Me tn xprion €101koUu AoyiopikoU, utropoUpe va Zroifda§oupe (Stacking)
TTOAAEG EIKOVEG KOl VO TTAPOUPE MIa TTOAU KOAUTEPNG TTOIOTNTAG £IKOVA PE KAAO Adyo
ZRpatog pog O6pufo (Signal to Noise Ratio - SNR). KaBwg n Appoditn Kiveital

o€ oxéon pe Tov ‘HAlo Trepitrou pe Taxutnta 17 Tng poipag avd 20s wpag dev TTpémmel |

va ouvOUAZovTal EIKOVEG TTOU ATTEXOUV TTEPICTATEPO ATTO KATTOIA OEUTEPOAETTTA.

Karaypaen ue CCD

H kartaypaer 1ng AigBaong ye CCD (Charge Coupled Device - Zuokeur) Z0gguéng
DopTiou) eMITPETTEI OXI HOVO TN YEWUETPIKI PEAETN KAI TNV TTOPATAPNON TWV QaIVO-
pévwy NG AidBaong, aAAd kal Tn PwTouéTpnon TnNG TTEPIOXNG Tou WTOCTEQAVOU Kal
™G TePIoXNg NG Maupng Etaydévag, Tou BonBd akoOun TTEPICCOTEPO OTN WEAETN
QUTWV TWV QAIVOUEVWY. 2Z€ OUVOUACONO PAAICTa pe QIATpa PTTopEi va Bonbroel atnv
QTTOTUTTIWON TOU iXVoUug TNG ATHOOQaIpag TG AppodiTng.

KaBwg duwg 10 pwrtooToixeia piag ouokeurig CCD dev gival TTavVOUOIOTUTIO WG
TTPOG TNV guaioBnaoia, TTapouaiafouv dIaPopeTIKO eTTiTTEd0 BopURou K.4&. Kal ETTITTAéOV
UTTEIoEPXOVTal Kal e§wyeveic TTapadyovTeg alloiwong Tng AauTrpdTnTag, T.X. Badpi-
OwTr €§oaBévian TNG €IKOVAG ATTO TO KEVIPO TTPOG TA GKPA, N OTToia TIPOEPXETAI ATTO
T0 TnAgokoTIO, OKOVN OTa €apTAipata Tou TnAeokdtiou kai T CCD k.4. 1Tp£'IT£I va
TTponyouvTal £TTITTOVEG SIAdIKATIEG TTPOG WNPIAKH ATTOTUTTW-
on TWV ATEAEIWV, JE OKOTIO TNV YN@IaKA TOUg agaipeon atd
TIG TENIKEG €IKOVEG. TMpIv TN Afwn eikdvwy pe CCD trponyeital
N AQYn HEPIKWYV EIKOVWVY OUOIOUOP®A QWTICUEVOU UTTORA-
Opou (Flat Frames) 1r.x. o€ £€va Aeukd T-shirt kal okoTevoU
uttoRabpou (Dark Frames) 11.x. e gaupo KATTAKI TOTTOBETN-
Mévo oTov AVTIKEIUEVIKO KAl PETA atrd eTmegepyaaia n dnui-
oupyia evog S100IACTATOU iXVOUG YIO TA EIKOVOOTOIXEIQ TNG
CCD 10U B0 agaipeiTal aTTd KABE KAVOVIKN EIKOVA.

AAAO PEIOVEKTNUA TTOU a@opd €IBIKA TIG JovOXpwueG ouakeuég CCD (1Tou utrep-
TEPOUV TWV EyXPWHWV KaBwg £xouv 3TAdala AlakpiTikr IkavoTtnTa) gival 611 Traipvouv
QOTIPOPAUPES EIKOVEG KAl YIa TNV 0UVOEDN EyXPWHWYV EIKOVWYV TTPETTEN VA Yivel Xprion
ae B1ad0xN 3 PIATPWY BIOPOPETIKWYV XPWHATWY KATI TToU TTANV TNG SUOKOAIaG XEIpI-
OMOU CUVETTAYETAI KAl OTI PTTOPEi va XaBouv TTOAU pIKPnG SIAPKEING GaivOpeva IBIKA
Kata Tnv Eicodo kai Tnv ‘E¢odo Tou MAavATn KaTd TNV evaAAayf Twv QIATpwv.

Emeéepyaoia pwroypagpikou uAikou

211G ouvnBEIg TEXVIKEG eTTeEepyaaiag Twv Wneiokwv EikOvwy, TTou TTpoépxovTal atmod
oTToIadATTOTE ATTd TIG TTO TIAVW CUOKEUEG cuuTTEPIAaBaveTal n EvBuvdpwon Tng
Avrti@gong (Contrast Stretching) kai Tng O§uTnTag (Sharpening) Tou 1dWwAou. Mg
QUTEG TIG TEXVIKEG avadEIKVUOVTAI Ol OpIakéG Ola@opég, TTou dUoKoAa A kaBoAou
dlakpivel atmeuBeiag 1o PATI. AuTEG o1 dIadIKACIiEG OUWG TTPETTEI VA yivovTal TTPOCE-
KTIKA, O10TI Ta XpnoipotroioUpeva Wneiokd @iAtpa AoyiopikoU ptropei va dnuioup-
yrfioouv kai WeudR XapoakTtnpioTikd (Artefacts), 6mmwg dakTuAioug yipw ammd 10
TTePiypaPpa TNG AQPodiTnG i PWTICUEVEG TTEPIOXEG OTO ECWTEPIKO TNG, KABWG ETTI-
dpoUlv o€ pIa TTEPIOXA TNG EIKOVAG Kal OXI HOVO O€ HEPOVWHEVA ONUEia.

270 YNQIOKO aTTOTEAECUO TTPETTEI VO QTTOTUTTWVETAI N XPOVIKA OTIYUR AQWNG o€
xpovo UT, o Xpdvog ‘EkBeong, n PuBuion tou KAciotpou (Shutter Setting) kai 10
TeAhikd EoTiakd Mnkog (Effective focal length) Tou oTrTikoU cuoTApatog. Etiong, kaAo
gival va KaTaypd@eTal Kal 0 TTPOCAVATONOUOG Tou €I8WAOU TNG €IKOvaG. Kartd Tutro-
TT0iNCN, XPNOIYOTIOIEITAl O TTPoCcavVATOAITHGG Tou 'HAlou OTTWwG @aiveTal péoa ammo éva
AloTrTpIkO TnAeokoTmo xwpig Alaywvio MNpiopa, pye Tov NéTO 0TO €TV PEPOG TNG
€IKOVaG, Tov Boppd avTioToixa oTo KATW PEPOG Kal TNV AvaToAn degid.

‘Oool dev éxouv TNV €ukalpia va KAVOUV TTAPATAPNON €K TOU QUOIKOU 1 €XOUvV TNV
artuyia va éxel auvveid r BéAouv va TTapakoAoubrioouv atd Tnv apxn TN AidBacn
aAAd Bev éxel avaTteilel akéun o 'HAIog, éxouv Tn duvaTOTNTA VA TTAPATNECOUV aTTO
Tov IoToTéTTO:  http:gong.nso.edu 06An 1n AidBaon 6TTwg Ba kataypdeetal amo
TnAeokdto Tou Global Oscillation Network Group (GONG), Trou Bpioketal oTo
Mauna Loa 19°32'10”N, 155°34°34”W ¢ Hawaii. O 10TATOTIO¢ evnUEPWVETAI avd 1°
NG wpag pe eikéva Tou ‘HAlou TTou AauBavetal oto PiATpo Mpappng Ha, emegepya-
opévn xwpig Weudn XapaktnpioTikd Tng CCD kai ye pubuion tng AaummpdtnTag, WoTe
vVa UTTAPXEl OPOIOPOPQia PETAEU TwV JIadOXIKWY €IKOVWY. O TTPOCavATOAIOUOG TWV
€IKOVWYV gival 0 id10g pe autdv TTou £xel 0 'HAlog aTtov Oupavo.

H pwTtoypagia Tng AppodiTng 6TTwg akpIBws AReonke
Xwpig va avaoTpagei (o NéTog BpiokeTal aTo TTAVW
uépog kai n AvatoAn oTa degid), katd Tn Aidacn Tou
2004, a1o Toug Fred Ley kai lakwBo ZTéAAa. Mavw
apIoTEPA €xEl ATTOTUTTWOEI O TTPOCAVATOAIOHAG TOU
‘HAlou, evw avag@épovTal Kal Ta XapakKTnpIoTIKE Tou

>uoTApaTog AQWng.

11:07UT

dwroypagieg TNg AiaBacng Tng 8™ louviou 2004 amd
Tov MéTpo Mewpyodtoulo oTo Mapatnpntripio Eudo-
£og o1o Bouvo Aivog Tng KepaAdovidg. Kar autég ol
pwToypaieg dev £XOUV avaoTpaPEi Kal dIaTnPABNKE
0 TTPOCAavVATOAITUOG TOUG OTTWG EAR@ONCav aTrd TO
TnAeokoTrio.

M0 Inlegraled Synoplie Program H-Alpha UT: 2012-05-07-0%:00:34

To GONG 081a6é1el 6 TnAeokoTia dlaoTTaApUéVA OTN
I'n, TTou TTapakoAouBoUv GuvEXWS TOV HAIO Kal
EVNMEPWVOUV TOV I0TOTOTTO TOU avd 1’ TNG WPaAg.

b

Oaool Tehikd 8ev kaTagépouv va douv Tn AidBacn TnNg
A@podiTng ka1 BEAouv va TTapaTnPACOUV €K TOU GUOI-
KoU Tn yayeia piag AidBaong, TTPETTEl va TTEPIUEVOUV
péXp! TIG 9/5/2016, TTou peTagy 11:12UT kai 18:39UT
Ba mpayparotroifoel AidBaon o MAavrtng Epung.
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O1 AiaBdoeig Tng Appoditng oTnv loTopia

To 1627, o Kepler dnuoacicuce Toug Rudolphine Tables yia Ti¢ TTAAvNTIKEG KIVATEIG.
A0 autoU¢ PTTOpece va KAVEl pia AETTTOUEPN KOl APKETA oKpIR TTPOBAEwn Twv
MeANOVTIKWY B€aewv Kal Twv culuyiwv Twy TTAavnTwy. MNpog éKTTANER Tou diaTTioTw-
o€ 61 T6oo 0 Epung 6co kai n Appoditn Ba Trpayuatotroioloav AidBaon YTrpog atrd
10 Aioko Tou 'HAIou aT1o TéAog Tou 1631. O Kepler méBave 10 1630 ka1 dev TTPOPTATE
va TTapakoAouBnoel KAtolo atmd auTd Ta gaivopeva. Autog TTou TTETUXE va gival o
TTPWTOS MApTUPAC TTapatipnong AidBaong Atav o FdAAo¢ Aotpovouocg Pierre
Gassendi (1592-1655), TTou kaTtd@epe va TrapaTtneioel Tn AidBaon Tou Epun oTig 7
NoeguBpiou Tou 1631 amd 10 Mapiol. Ouwg akpIPwg éva pAva PETd, OTIC 7 Agkep-
Bpiou, dev katdgepe va Tmapatneioel TN AidBaon Tng Appoditng. ZUuewva e
oUyXpPovoug uTtoAoyiouoUg, oUTwg A GAAwG, dev ATav opaTr atd 1o MNapiol Kabwg n
4" ETragr) Tng Ba yivotav Kotd TNV avatoAr Tou HAlou aTtnv Kevipikf Eup@tn.

Katd 11 TTpoBAéwelc Tou Kepler, n emouevn AidBaon mmou atroteAodoe 1o OeUTEPO
MéAOG Tou Celyoug TnG AidBaong tou 1631 Ba xavotav yia TTOAU Aiyo, kabwg atrd
eag@aAuévo uttohoyiouod o Kepler ixe TpoBAEwel 0TI N Appoditn Ba diepyxdTav voTio-
TeEPa ToUu HAlokoU Aiokou Kal Katd ouvéTTela n eTouevn AidBaon Ba cuvéBaive évav
alwva PeTd. MapdAa autd, o TTOAANG utTooxOuevog Bpetavog AoTtpovouog Jeremiah
Horrocks, (1618-1641) uetd amd Tapatnpiocig Tng 6€ong 1ng A@poditng, ammédeite
6T n AidBa-on Ba ouvéBaive oTic 15:00 Tng 24™ NoeuBpiou (4 AekeuBpiou Katd 1o
Ipnyopiavé HuegpoAdyio) Tou 1639. AuTdg SuwG 0 UTTOAOYIGHOG OAOKANPWONKE POAIG
éva PAva TpIv ammd To QAIVOUEVO, OTTOTE OeV TOU £UEIVE TTOAUG XpOVog yid va TO
dladwocel. ‘ETol, yévov o Horrocks oto Much Hoole kovtd oTto Preston kai évag giAog
Tou MaBnuartikég kai Aatpovouog o William Crabtree (1610-1644) oto Broughton
Kovtd oto Manchester utmp&av ol pévol pdpTupeg Tou @aivouévou. O Horrocks
TPORaAe TNV eikéva Tou HAIou ammd éva TNAEOKOTTIO TTAvw o€ éva AEUKO XapTi
(HAIookOTTI0) Kol KaBwg oTig 15:15 Ta olvvepa kabdpioav utrpog atd Tov ‘HAlo yia
IO wpa héXpl va duael, TTapaTApnoe Tn paupn Koukida Tng A@podiTng va KIVEITal
TTAvVW oTO OioKO Tou. ATTO TNV TTAPATAPNGCN TTOU éKAVE O€ AUTO TO WIKPO XPOVIKO
d1doTtnua, uttoAdyioe akpiBwg Tn Béon Tou AvaBiBdlovta ZuvdEéouou TNS TPOXIAS TNG
A®p0dITNC, KATA®EPE VA EKTIUNCEI KATA TTpocévvion T n Mwviwdnc AIGUETPOC TNC
gival I’ Tnc woipac, éBvaAe 1o cuutépacua 61 n HAlakn MoapdAAa&n dev eival
ueVOAUTEON TWV /4”7 Tou AETTTOU TNC WOIPOC Kal TEAOC, CUPTTEPAvE OTI N aTTOCTACH
'g-HAiou avTioToixei o€ 14,700R ., dnhadn 94,000,000km.

To 1663 o XkwTto¢ Mabnuatikdog James (1638-1675) oto épyo Tou Optica
Promota TpdoTeive va mrapatnpnBolv Kai va XpovouetpnBouv or AlaBdoeic Tou
MAavATn Epun ammd pakpiva petagl Toug onueia mavw otn 'n, WOoTE va UTTOAOYIOTEI N
MapaAAagn Tou kal katd ouvéteia n AoTpovopikr) Movada.

Autn n TTPdTOON EYIVE YWWOTH OTo vedpd T10Te AoTpovouo Edmund Halley. Evw
Bpiokétav oto vnoi Saint-Hélene oto NoOTio ATAavTiKO yia va CUPTTIANPWOEl TOV
kKatdAoyo Twv aoTépwv Tou NoTiou Huiogaipiou, atic 7 NoguBpiou Tou 1677, ToU
000nkKe n eukaipia kai ékave TTapatipnon Tng AidBaong Tou Eppr. AtroyonTteUTnke
ouwc otav OiamioTwoe OTI UTTAPXE UOVO uIa akdun Trapatipnon kal dgv ATav
IKavoTroinpévog amd Tnv ekTipnon ¢ MapdAAagng Tou ‘HAlou oe 45" kKaBwg Tn
Bewpnoe (kal Ol AdIKa) €KTOG TTPAYUATIKOTNTAS. To 1678 TrpdTeive AoITTov OTI TTIo
akpIBei¢ uttoAoyiopoi Ba utropoucav va yivouv KAvovTag PETPAOEIS Twv AlaBdoswyv
™S A@poditng, agol autdg o MAavATng éxel yeyaAutepn Mwviwdn AIGUETPO, TTOU
uTTOPEl HETPNOEI pE peyaAUTePn akpifBela KabBwg BpiokeTal 1o Kovtd atn I'n amod Tov
Eppn kai katd cuvétteia rapouaiadel kai peyaAutepn MapdAiagn. YmooTipige pdaAi-
oTa Ia TTOAU TTPWTOTUTTIN MEBO0SO, TTou €KTOC atmd Tn BACIKA aTraitnon ol ToTTOol Va
éxouv 600 TO duvatd peyoAuTtepn Olapopd ewypagikou TMAdToug, ataitoloe va
Bpiokovtal og TTapatAncio Mewypa@ikdé MAKog, waTe va Pnv aAAAlel N TTPOOTITIKA
™G TTPOTUTTNG ATTOCTAONG ME TO XPOVO, KAl TTPOKEINEVOU Va PEIWBOUV Ta o@AAuaTta
Twv TwviopeTpikwyv Opydvwy uttodeikvue évav TpOTTo O1I0pBWONG TWV YWVIWV MPE
OUVTEAEOTEG TTOU TTPOEKUTITAV QTTO TN XPOovouéTpnaon Tng didpkeiag Tng AidBaong o€
KGO Maparnpenthpio. Aé autriv TN YéBodo o Halley uttoAdyile 611 Ba ptropoloe va
ekTiunoel Tnv MapdAAaén ve wia akpiBeia TnG 16&ng Tou 2%, av Ba ATav duvaTtév va
METPNBEI N XpovikA oTiyun Twv Emagwy pe akpiBeia 2s 1ng wpag. H eméuevn dpwg
AidBaon Tng A@poditng TrpoBAsTéTaV Va vivel To 1761. duaoikd o Halley Adyw nAikiag
Oev Ba TNV TTPO@TAIVE, OTTOTE TTPOETPEWE TNV ETTOMEVN YEVIA VO OPYAVWOEl KAl VO
XPNHATOBOTATEI AUTEG TIG ATTOOTOAEG.

Ouwcg yia Tnv mapatipnon Twv AlaBdoswv Tou 1761 kai 1769, €kT0G Q1o TO
TPORANUA Tou Pakpivou Kai emmikivouvou Tagidiou or AGTPovOUOl €iXaV VA QVTIMETW-
Trioouv Kal To TPORANUA Twv avTiTapaBéoewy MPETAEU Twv KpaTwv. Ekeivn tnv
TrePiodo diegayoTav o 7€ MoAepog petalu AyyAiag kai FaAAiag, TTou €ixe eTTekTaOET
KAl OTIS aTToIKie¢ Toug Kai atn 8dAacoa. Ouwg, Tapd 1N opodpdTnTa TWV £XOPO-
TpagIwVv Kal TNV £€X0pa PHETAEU Twv EUTTOAEPWY, £yIvav Kal aTTéd TIG U0 avTIHAXOMEVES

O Jeremiah Horrocks utrrp&e Aautrpd puahd. ‘Hrav

0 TTPWTOG TTOoU aTTEdEISE OTI N ZeAAVN KIVEITAI O€ EAAEI-
TITIKA TPOXIA YUpw o116 TN 'n Kai {ekivnoe va egeTdlel
HaBNUATIKWG TIG 1I816TNTEG TNG AUvaung Tng BaputnTag.
O Isaac Newton aTo épyo Tou Principia avayvwpidel
10 £pyo Tou Horrocks OXeTIKG UE TIS BEwpieg yia T Ze-
AAvn. AuaTuxwg 160 o Horrocks 6go kai o Crabtree
méBavav véol TpIv deiouv TIg duvaTdTNTEG TOUG.

CHARTHEL WATUHING THE TRANSIE OF VESUS A-D Gy +

O William Crabtree evw mraparnpei Tn AidBaon 1ng
A@poditng 10 1639.

= 51N 4 s pcs . R B L
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>x£010 TnG TTapaTipnaong Tng AidBaong Tng Appoditng
v 4" AekepBpiou Tou 1639 atré Tov Jeremiah Hor-
rocks. To épyo Tou Horrocks pe T1itAo Venus in sole
visa dnpoaieltnke 1o 1662 amd Tov Johannes.

O Edmund Halley givail mepiogdtepo yvwaoTég oTOV
KOO0 atrd Tov KouATn oToV 01T0i0 860NKE TO OVoud
TOoU, KaBWg To 1705 UTTOAGYIOE TNV TTEPIOBO TOU.
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TIAEUPEG OEKTEG O ETTIOTOAEG PE TNV TTEPIYPAPNA TNG ATTOOTOANG TwWV ACTPOVOUWY,
WOTE va Toug TTPoaPepBolv Gdeleg diEAeuong Kal OIEUKOAUVOEIC VIO TNV EKTTARPWON
TOU oKoTToU Toug. H Bed Tou ‘EpwTta cuvéBale oTnv TTPWTN oTnVv loTopia cuvepyaaoia
EMOTNHOVWY AVTIHAXOMEVWY KPATWV Yia To KAAG TNG AvBpwTtrotnTag. XapakTtnpl-
OTIKA, TO Bpetavikdé Nauvapyeio eméTpewe ac@ain OiéAeuon Tou Alexandre Guy
Pingré xai n FaAAikA KuBépvnon Si€Tage OAeG TIG JOVADES TNG VA JNV TTAPEVOXARTOUV
Tov Captain James Cook katd 1o T1agidl Tou TTpog TNV TaiTh.

To 1761 BprkKe TNV ETTICTAPOVIKA KOIvOTNTa 0€ KivnToTroinon. Opyavwonkav atro-
OTOAEG o€ TTOAAG DlaopeTIKG anueia TN 'NG, WOTE va TTPAYUATOTTOINB0UV HETPAOEIG
Kal uttoAoyiopoi oUugwva pe TNV TTpdTtacn Tou Halley. 2tnv TTpootddeia va Trapa-
™PENOei n TpwTtn AidGBacn Tou {euyoug, 160 AoTtpovouol Kal e€epeuvnTéC atmod Tn
[FaAAia, Tn Bpetavia, Tnv AucTpia kal Tn Aavia Tagidewav o 62 mmpoopIouols 1000
otnv Eupwtn 600 kai ota mépata Tng 'ng. Amd toug MdAAoug AoTtpovopoug o
yvwaoTég via Tn péTpnon tng amméoTtacng Mng-ZeAnvng Jérdme De Lalande éueive aT1o
Mapiol, o eyyovog Tou Domenico Cassini o César Cassini (1714-1784) tmye oTn
Biévvn, o Jean-Baptiste Chappe d'Auteroche (1722-1769) Tagidewe otnv TTpwTEU-
ouca Tng ZiIBnpiag 1o Tobolsk, o Guillaume Le Gentil (1725-1792) Bpébnke aTo vNnoi
Mauritius (avti yia 1o Pondichéry otnv Ivdia mou ATav 0 apXIKOG TTPOOPIGHOS TOU,
KaBwg 1o Bprike uttd AyvAIKn avti uttd MaAAIKA KaTtoxn otav éeTace), o Alexandre
Guy Pingré (1711-1796) 1agidewe o1o vnoi Rodriguez ota Bopeia tng Mayadaokd-
png. O pwtog Apepikavog Aotpovopog o John Winthrop (1714-1779) katdgepe va
Kavel Tapatipnon amod 1o St John's Tou Newfoundland otov Kavadd, o Bpetavog
AcoTpovopog diadoxog Tou Halley James Bradley (1693-1762) padi ye tov Charles
Mason (1728-1786) kai Tov Jeremiah Dixon (1733-1779) Bpébnkav oto Cape of
Good Hope (AkpwTrpio Tng KaAng EATTidag) (avTi yia 1n Bencoolen otn Sumatra tmou
ATav 0 ApYIKOS TTPOOPICHOS TOUG KAaBwg TNV eixav kataAdpel oi F'dAAol!), o abia-
ouévog pe Tnv Actpovopia Mepuavodavog Mdaotopag Johan Maurits Mohr (1716-
1775) Tagidewe otn Batavia Tng ToakdpTta. Ag onuelwBei 0TI kK&TToI01 ATTé AUTOUG TOUG
Té1TOUG, OTTWG N Batavia, n Bencoolen kai 1o Pondichéry eixav utmrodeixBei amd 1o
1716 wg TePIOXES KATAAANAEG yia TTapaTthpnon amé Tov Halley.
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\!,) Mia kwpikoTpayikr loTopia TTou éyive otrepal

O Guillaume Le Gentil utrip&e T0 dkpo AwTOo TNG ATU-
Xiog Kal n 7o TpayIKr) pop@r ACTPOVOUOU, O€ TETOIO
BaBud paAioTa TTou n {wr) Tou va yivel Kal OTTEPa, aTd
10 ouvBéTn Victor Davies ag AiutrpéTto Tou Maureen
Hunter.

To 1760 TagidevovTag Tpog 1o Pondichéry atnv Ivdia,
Je okoTré va TTapakoAoubnioel Tn AigBaon Tou 1761,

n TTOAN KaTaAnPenke aTrd Toug AyyAoug Kai TO TTAoIO
TOU avaykdaTnke va BAAAelI TTAwpn TTPOG TO vNai
Mauiritius. Z7ig 6 louviou Opwg dev PTTOPECE VA KAVE
TTApATAPENON, TTAPOAO TTOU 0 oupavog ATav Kabapog,
a@ou BpIoKATaV aKkOun oTo TTA0I0 £XOoVTag aKOun PHOAIG
pia pépa Tagiol! Agou eixe diavuoel 1600 peydAn aToé-
aTacn amoQAcioe va TTEPIPEVEl TNV eTouevn AidBaon,
avTi va emoTpéwel aTn FaAAia. KateuBuvenke pog Tn
Manila aTig @IAITTTTivEG, aAAG ouvdvTinoe exBpikn oTa-
on atmo Tig loTravikég apx£ég. ATToQACIoE va TTAEl OTOV
TEAIKS TTpoOpPIoPS Tou To Pondichéry TTou gixe emoTpa-
@ei aToug 'aAAoug. ‘E@Tace éva xpovo Trpiv Tn AigBaacn
KQl Opyavwaoe To TTapatnenTApIé Tou. Opwg TTapdAo
TT0U OAEG TIG GAAEG PEPEG O oupavog ATav KaBapog,
KaTd TNV nuépa TnG AidBaong ouvvépiaoe! H kakoTuyia
Tou TOV KaTEBAIYE, aAAG eTTavrABE kai §ekivnoe va eTTI-
atpéwel an MoAAia. ‘ETraBe dpwg duaevtepia Kai TTI-
TIAéOV TO TTAOIO TOU €TTECE O€ KATAIYiOA KAl EYKATAAN-
®Onke o€ éva vnai, amé 6trou Tov TTapéAae Eva loTra-
vIké TTAoio. PTdvovTag TEAIKG oTn FaAAia 1o 1771

(11 xpovia petd TNV avaxwpnaor Tou) avakdAuye Ot
gixe BewpnBOei vopika vekpdg, gixe diaypaei atmmd Tnv
Akadnuia EmoTnuwy, n yuvaika Tou gixe avaTTavTpeu-
TEI KAI Ol CUYYEVEIG Tou gixav AenAaTAoEl TRV TTEPIoUTia
Tou. Metd amréd pakpég avTidikieg emevEREl 0 BACIAIGG
Kal Eavatrpe Tn B€on Tou oTnv AKadnuia Kal TNV TTEpI-
ouaia Tou (happy end).

>x£€d10 Tou James Ferguson oTo BiBAio Tou Astronomy
Explained Upon Sir Isaak Newton’s Principles yia Tn
AiaBaon t1ng Appoditng 1o 1761, 6TTWG TNV TTAPATAPN-
oav até 1o Aovdivo.

p !
N 2
x

XdapTng Tou James Ferguson agTov otroio €xouv oxedia-
aTei ol KapTTUAEG (évTova X1aoTd TOEa) TTou OpIoBETOUV TIG
TEPIOXEG avAAoya Pe To TToo0aT6 Béaong Tng AidBaong
NG Appoditng To 1761. O1 UTTOAOITTEG KAUTTUAEG TTOU TIG
TEPVOUV KABETA, TTEPVOUV TTAVW aTré TOTTOUG OTOUG OTTOI-
oug n Eicodog i n ‘E¢odog Tng AidBaong Trapatnpronke
akpIBwg TNV idia xpovikr) aTiypn. MNapatnproTte Téoo Ta-
POUOPPWUEVN €ival N OKTOYPANKA TwV NTTEipwyV. AUTO
o@eiAeTal OTN PN CWOTH yvwaon Tou Mewypagikou MAkoug
ekeivn TNV etmoxr). ‘Hrav kai autdg évag Bacikog rapdyo-
VTOG €10ayWYRG QAAUATOG GTOV UTTOAOYIONS TNG OTTO-
otaong 'g-HAou.
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Mapd TNV opydvwaon, Ta atmmoTeAéopaTta TTou eEAXOnoav atrd TIC WETPACEIC TWV
TTapatnpioewy Tou 1671 ATav udAAov atmoyonteuTikd. O1 TIUEG TTOU BpEBnKav yia TNV
MapdAAa&én Tou ‘HAlou (TTou eival ouvdptnon g amoéoTaong M'ng-HAlou) TToikiAav
atmd 8.5” uéxpr 10.5” Tou AeTrToU TnNG Moipag. Kupla aitia Twv atmokAicewv ATav n
e0@aAuévn yvwaon Tou Mewypa@ikol MAKOUG Twv onueiwv TTapatinenons (To poAdi
Tou John Harrison yia Tov akpir) Tpocdiopioud Tou Mewypagikol Mrikoug BpiokoTav
akoun o€ @aon eAEyX0U) Kal Kupiwg, To gpaivopevo Tng Maupng Ztayovag.

To 1769, yia Tn deUTepn AidBaon Tou {elyoug, opyavwonkav 151 eTTayyeAUOTIKES
Tmapatnenoeig atrd 77 1étmouc. O1 Bpetavoi Aotpovouol Joseph Wales (1734-1798)
kal Joseph Dymond tagidswav oto Fort Churchill tou Hudson Bay Tou Kavadd, ol
Jeremiah Dixon kai William Bayly (1737-1810) oto vnoi Hammerfest otn Nopfn-
yia kai o Charles Green pali ue tov Captain James Cook oTtnv Trepiox Trou €ivai

mAéov yvwoTh wg Point Venus otnv Tahiti (n otroia €ixe avakaAu@Bei yoAIg TTpiv atrd .
2 xpovia). Tnv opydvwaon Twv FaANKWY ammooToAwy Tnv avélaBe o Lalande. Ta on- R, .
ueia Tapatipnong Ta eméege o Pingré. O Jean-Baptiste Chappe d'Auteroche oTdA- =
Onke oto San José del Cabo tng Kahipdpvia (61Tou aenoe Ta KOKOAAG Tou Trebaivo- .

vTag amd emodnuia Kitpivou TTupeTol), evw o Guillaume Le Gentil eixe katagépel

TeNiK@ va BpeBei oTo Pondichéry otnv Ivdia, agol eixe TapaxwpnBei TAN OTOUS  Karaypapr e 1™ kai 2" Eagrc e AIGBaong e
IaMoug. Kar atmo 1a ahha £€8vn uTinpgav CUMHETOXEG. 2& DIAQOPES TOTTOBETIEG OTN  Appoditng oTi¢ 3 louviou Tou 1769 oTo HugpoAdyIo Tou
Pwoaoia Tagidewav o Mepuavog Christian Mayer (1719-1783) kai o didonuog EABETOS  Captain James Cook. X10 0x£516 TOU QaiVETAI VO TOVi-
Ma6nuatikég Leonard Euler (1707-1783). O Pwoog MoAupabrig Mikhail Lomono- {etai To paivopevo Tng Malpng Ztayoévag.

sov (1711-1765) rapatipnoe 1n AidBaon amré 1o Petersburg.

o
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To oxupwpévo AcTepookoTreio Tou Captain James Cook oTo Point of Venus  Kivntd Maparnpentrpio mou XpnaipoToiénke amo Tov Captain Cook.
otnv Taitn. Alakpivetar éva poAdI pétpnong AoTpikoU Xpovou.

Y& KATTOIEC TTEPIOXES £VIVE aKPIBNAS WETPNON Tou Mewypapikol MAKoug pe TN yéBodo .. .
NG ‘ExkAeiyng ZeAnivng mou ouvéRel Aiyeg pépeg uetd aTig 18 louviou kai o AAAOUG pE 4
™ MEBODO TNG ZeAnviakng ATrooTaong ammd ywwoTd AoTépa. Auth Tn opd Ol TIUES
™¢ HAiakrAg MapdAAagng kupaivovtav petagl 8.43” kai 8.80”. ATTd Tn AeTrTopEPn
eme€epyaoia Twv METPAOEWY O OleUBUVTAC Tou AOTEPOOKOTTEIOU Tou BepoAivou
Johann Encke (1791 - 1865) utroAdyioe TeAika Tnv MapdAiagn Tou 'HAlou og 8.57”,
KATI TToU avTioToIxei e 153,340,000km.

e XM, XU

Metd atréd évav aiwva, 1o 1874, cixe TTponynOei onuavTikn TeEXVOAOYIKN €EEAIEN.
JUYKEKPIPEVQ, €ixe BeATIWOEI onuavTika n akpiBeia Twv POAOYIWV Kal €ixe yivel TTAN- ‘
pPNG Kal AETTITOMEPNS XapToypdenon Tng Ydpoyeiou. To Mewypagikdé MrAkog kdBe
TOTTOU ATAV ETTOKPIBWS YVWOTO KAl TO ONUOVTIKOTEPO, €ixe €PeUPeOei TEXVIKA Va ‘ .
TTaywvel Ta yeyovota, n Pwroypagia. H dwroypagia atmhomoinoe oAU Tn diadika- =«
gia TnG TTapaTAPNoNG Kal eEAAeIye Ta oEAAJATA TOu avBpwTTivou Trapdyovta. Me pia
TTOAU TTPWTOTUTIN KaTaokeuri o MdAog AoTtpovopog Pierre-César Jules Janssen ! ks
€TMxeipnoe va @wtoypagnoel dceig TG AidBacng OTIYUIOTUTIO TTPOG GTIVUIOTUTTO. i
lMNa autd 1o oKOTTO XpnoiyoTroinoe pia dwroypa@iki MnyxavA Revolver.

O1 Bpetavoi utrd T d1etBuvaon Tou ACTPOVOUOU TTOU KABIEPWOE WG TTPWTO PETNU- ‘o’
Bpvé 10 MeonuBpivéd Greenwich, tou George Airy (1801-1892), opyavwoav 6~ =~ ——
aTrooTOAEC TTOU OTAABNKaY oTnv AAeEavdpeia TG AlyUTTTou, oTo vnoi Rodrigues, oto i/ RS e
Christchurch tng Néag ZnAavdiag, ota vnoid Sandwich kal 0Ta aTTOJOVWHEVA VNOI&
Tou NéTiou Ivdikou Kerguelen. Zta vnoid Kerguelen BpéOnkav akOun Pia aTToGTOAN Expositio de transitu veneris ante discum solis
leppavwyv kal pia Apepikavwyv. ZuvoAikd ol AJepIKavoi opydvwoav 8 atTooTOAEG UTTO Petersburg 1769 TTapoucIael TGS Gaiveral N Béon

N di1ebBuvon Tou Kavadoapepikavol Aotpovopou Simon Newcomp (1835-1909). e A@podimg aTrd BIBPOPOUC TETTOUC Trévw aTn I

AuTd TO OX£€DIO Tou Christian Mayer até Tnv epyacia
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O1 FaAAol opydvwaav 3 atmooToAég o1o Bopeio kal 3 amooToAég oto NOTIo Hulogai-
plo. Tagidewav ato Peking otnv Kiva, atn Saigon oTnv lvdokiva, oto Nagasaki otnv
laTrwvia, oT1o vnai Saint-Paul, otn New Caledonia atn Nouméa. Z1tn Pwaia 10 @ai-
vouevo KaAU@Bnke atmd 24 otaBuoug TTou Katavepndnkav atod Tnv lamwvia péxpr Tn
MaUpn ©dAacoa.

O diokog Pe TIG AaYKEPOTUTTIEG TTOU ETOTTOBETEITO OTO
e0wTEPIKO Tou DwToypagikol Revolver. AiakpivovTal
Mweig katd Tn ¢don Tng Eicddou (Ingress).

H dwroypagikry Mnxavry Revolver Tou Janssen g diadikagia Afjyng ato Nagasaki
Kard n AiaBaon 1ng 9™ AekepuBpiou Tou 1874. MTopoUoE va TTPAYUATOTIOINTE!
48 ekbéoeig o€ 72s.

; 1 : . ! . To MopatnpntAplo TToU oTABNKE 0TO vNnoi Saint-Paul
S s o e R S vt AlgBaon Tou 1874. O1 8Uo B6Aol KaAUTITouV 8”
O eppavikdg o1abuog oTo Betsy Cove 1o vnoi Kerguelen. Z1a apioTepd HeTAANIKG TTapa-  |onuepivd ThAeokdreia. H Trapdyka oto BGBog api-
MeENTPIO yia To AIaBAACTIKG TNAEOKOTIO TTou EAGUBAVE GWTOYPAPEIES, OTO KEVTPO Ol XW-  GTePd £iVal TO EUPAVICTAPIO TWV PWTOYPAPILV KAl
pol evdiaitTnong kai a1a de€id dUo peTahAikoi B6Aol yia TnAeokoTTia. oTa Be€1d N TTapdyka pe To AATadiuouBiaka.

‘N ’
LA "_F LN

O1 pwToypagieg TTou eAf@Bnoav ATav Tapa TToAAEG. H emTeepyania Toug Ouwg €3€IEe
OTI TTOAU Aiyeg ATav aglotroinoipeg. To Baoikd TpoRAnua frav ot dev ATav akpIBAG n
QTTEIKOVION TNG KAIHOKAG ETTAVW TOUG KAl OPKETEG OEV €ixav TO OwOTO TTPOCAVATO-
ANlopo mmpog Tov ‘HAlo. AfloonueiwTo gival (av Kal ekTodg Tou BéuaTtog TnG AidBaong) oTi
oTig 31 AekepfBpiou €yive kal n mpwtn Pacuatookotik AvaAuon Tng A@poditng,
XWPIG OUWG VA TTPOKUYEI KATI TO EVOIAPEPOV.

H AidBaon Tou 1882 nrav Apwg opatr) oe 6An oxedov Tnv Apepikavikn Hireipo.
OpyavwBnkav amoaToAég otnv AiTtH, oto Me€ikd, Tn PAWpIvTa, otn XIAA, otnv Mata-
ywvia. BpioképaoTe TTAéov o€ pia €mToxr) Tou Ta MaBnuartikd, n duoikn, n Texvo-
Aoyia kai o1 yéBodor Avahuong Aedopévwy gixav TTpoxwpnoel ToAu. O OAokAnpw-
TIKOG Kal Alagopikdg Aoyioudg ATav éva KoIvoTuTio epyaAeio, n AvaAuTiki MewpeTpia
kai n Alavuopatikry AvaAuon eixav gemepdoel katd oAU Tig duvatdtnteg NG KAaoi-
kNG Mewpetpiag kai Tig TpiywvoueTpiag, n ApiBunTikr) AvaAuon TTpoctpepe 10XUpa
epyoAeia eTegepyaaiag Twv peTpRocwy. Emiong, ixav e€eAixBei Ta oTrTIkG cuaTApATa
TwV TNAEOKOTTIWY, WOTE VA EAAXIOTOTTOIOUVTAl T OQAAPOTA KOl TO QaIvOPEVA TG
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MepiBAaong, avadAuong Tou Paoparog kal yevikd tng KupaTtikig @Uong Tou QwTtog
gixav peAetnBei. O1 AoTtpovopol oto AoTepookotreio Harvard mrpootmdBnoav va
xpnoigotroioouv ®acpatookotiky AvaAucn yia va Bpouv Tn ouoTacn Tng ATPO-
o@aipag Tou MAavATn. Agv KaTaQepav va TTapatnperioouv KAt 1o afloonueiwto. Oa
ETTPETTE VO TTEPACOUV OPKETA XPOVIa PEXP! VO TEAEIOTTOINBOUV OI CUCKEUEG QUTEG Kal
va avakoAugBei To 1934 o6m otnv Atpdo@aipd Tng utrdapxel CO,. Emiong, otn
didpkela authg TNG AldBaong eEeTdoTnKe Ye PeydAn Tpoooxr MATTWG o MAavATNG €ixe
Kdtoio Aopu@opo.

O 10TTOG £dwoe peydAn éktaon oto Béua NG AldBaong (Eypagav yrI' autd PEXPI
kal ol New York Times) kai To Kolvé akoAoUBnoe degixvovtag TEpAaTIO evOIAPEPOV.
Kamviopéva yuaNid Kal €paaiteXVIKG TNAEOKOTTIO €ylvav avapTracTa Kal 6ool dgv
gixav mpounBeuTei T€ETOI0 EEOTTAICNO, TTApwaoav 10¢ yia pia Trapatrpnon. H AigBaon
uTThp&e akOUn Kal avTIKEINEVO KAANITEXVIKAG éuTTveuong. To 1882, TmapayyéAOnke oTo
pouaiké John Philip Sousa (1854-1932) va ypdyel éva JOUGIKO KOPMATI JE TOV TITAO
Venus Transit March.

AL,
GONSTABLE, & €0,

GENUINE FURS.

HARPERS'~ WEEKLY.
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Moiog &€pel TOoEG 0PBaApIKEG BAGBEG TTPOKARBNKav aTrd ToV TPOTTO TTAPATHPNONG TTOU TTPO-

BARBNKe atrod Tig epnuePidEG pe kamviopévo yuaAi. MOTE pa MOTE AEN korraue Tov HAlo pe

Ta paTia, ouTe Kal pe KaTviopévo yuaAi, MONON péoa atré 1d1kd giATpa TTou KOBouv OAEG TIG
AKTIVOBOAIEG Kal EIBIKG TNV YTTEPIWDN.

>tnv EAAGOa amd 1o EBviké AoTepookotreio ato Adpo Twv Nupgwv otnv ABrva,
(37°58'24".2N, 23°43'05".8E), o AieuBuvTrig Johann Friedrich Julius Schmidt (1825 -
1884) mmapatipnoe Tnv évapén Tou @aivouévou Katd tn duan Ttou ‘HAlou (yia 20min
TTEPITTIOU) XPNOIPOTTOIWVTAG €va 5 TTodIWV AIaBAaCTIKO TnAECKOTTIO Kal £va 2 TTodIWY
HAloké TnAeokotmio. Emiong amd 10 B6A0 €kave Traparnproelg kai o AnuATpng
Kokkidng pe éva 6 Todiwv AIaBAACTIKO TnAEGKOTTIO.

O1 mapartnpnoeig Twv AloBdacewv 10 1874 kai 10 1882 ¢dwoav Tnv gukaipia va
BeATILWOOUV aKOUN TTEPICTOTEPO OI EKTIUATEIS yia TNV AoTpovouik Movada. O New-
comp ouvdualovTag TIG TTAPATNPATEIS TWV TETOAPWY TeAeUTAiwV AlIaBACEWY UTTOAS-
yioe Tnv Ty g AoTtpovouikng Movéadag oe 149,590,000 km (£310.000 km). Aiatmi-
oTWONKE OPWG, OTI N PEBOBOG auTtr dev Ba PTTOPOoUCE va TTPOCPEPEl KATI KAAUTEPO
otnv akpIBA TIuA TG AoTpovouikng Movdadag kal ektdég autol n AvBpwtétnTa Ba
ETTPETTE VA TTEPIPEVEI GAAD 121.5 XpOvia yia va eTTaVAAGBEl TIG HETPATEIG.

MAakidio piag amé 1ig 1700 AaykepoTuTTieg TToU TPARN-
gav o1 Apepikavikég atrooToAéG kKaTtd Tn AidBaan Tou
1882. e AaKidIO UTTAPXE TUTTWWUEVN apPiBUNON Kal pi-
KPOMETPIKA KAipaka. Tig yeTproeig Tig AduBavav duo
BIaPOPETIKA dTopa aTrd 2 QOpPEG

Tov Simon Newcomp Tov armacgx6Ance Kai 0 TpOTToG
METPNONG TNG TaXUTNTAG TOU QWTOG PE KAAUTEPN OKPi-
Bela TTPOKEINEVOU Va TN XPNOIKOTTIOICEl OTOV UTTOAOYI-
OPO GAAWYV AOTPOVOUIKWY PEYEBWV. Z€ auTd To Béua
utpée pévropag Tou Guaikou Albert Michelson.

O Johann Schmidt a6 Tov kaBapd oupavé Tng Abn-
vag oxediaoe Tov KAAUTEPO XAPTN TNG ZEAAVNG TNG
€TTOXNG Tou, avakdAuwe Tov Nova Cygni Kal agX0AR-
Onke pe TN ZeiopoAoyia kal Tnv MeTewpoAoyia.

XapTeG opaTOTNTAG TOU (EUYOUG TWV Ala-
Baoewv Tng 9™ AskeuBpiou 1874 kal TG
6" AckepBpiou Tou 1883 atd oxEdia Tou
Richard Proctor ato BiAio Tou Transit of
Venus.
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Avixveuon ESwirAavntwv pe Tn Mé6odo Tng AidBaong

Méxpi 10 1882 KUpI0G OTOXOG TWV TTAPATNPACEWY MIag AIGBacng ATav n XpovouETpn-
oN TNG ME amwTepo okKotrd TN Wétpnon Tng AU pe tn MéBodo Gregory-Halley, Tov
UTTOAOYIGNS Twv atmméAUTWYV dlaoTdcewy Tou HAIOKOU pag ZuoTAPATOg Kal KAt €TTé-
KTaon Twv ACTPIKWV ATTOOTACEWYV. Z€ AlYOTEPO aTTé évav aiwva, eixe Bpedei GAAN
oAU Mo akpIfAg péBodog kal orfuepa 0 xpnaiyotroleital TAéov n MapaAAaKTIKA
MéEBodog yia Tov uttoAoyiopo TnNG AU. Zuyxpoveg TeXVIKEG TTou BaaifovTtal oTnv TnAe-
peTpia cwpdtwyv Tou HAlakou XucoTtAparog pe Radar divouv Tipég Tng AU e€aipeTikig
akpifelag, TNG TadgNG Twv £30 m, ka1 yI' autd n AidBaon TnG A@PodiTng aTNV £TTOXN
Mag Ba ptropouce va BewpnBei deuTePEUOUCAG ONUACIAG AOTPOVOUIKO QAIVOUEVO,
TTOU 1 TTOPATAPNCN TOU KAAUTITEI IGTOPIKOUG, EKTTAIBEUTIKOUG R AdIKNG TTEPIEPYEING
OKOTTOUG. AvTiBeTa OUWG, TO evOIAPEPOV Yia AuTd TO TOGO GTTAVIO ACTPOVOUIKO QaIve-
pevo €xel avaBeppavOei, KaBwWG TTPooPEPEl TN Povadikh €UKaIpia va EKTEAEOTOUV
onuavTikd TTeIpduaTa oTo EPYAOTHPIO, TTOU Pag TTPoo®Eépel To HAIlokG pog 2uoTnua,
amé Ta otroia Ba ptmopoucav va egaxBouv OnUAVTIKA CUPTIEPACUOTA YIO TOUG
ESwtmrAaviteg (Exoplanets), dnAadr toug MAavATeg TTOU TTEPIPEPOVTAl YUPW aTTO
GAMoug AoTtépeg. Metd v Trapatripnon Tng mpwtng AidBaong MAavATn o€ dAAo
AoTtépa amré Toug Henry, Marcy, Butler, kai Vogt 1o 1999, n AiaBaon tng A@poditng
TPaBd Eavd 1o evOIOPEPOV, APOU UTTOPEI va XPNOCIKOTToINBEi yia TNV avaTtugn Kai Tov
EAEYXO VEWV TEXVIKWV Kal EBSdWY avakdAuyng Kal avaAuong Twv XApaKTNPICTIKWY
MAavnTwv oTa yeITovikd pag AoTépia TTOU €XOUV PEYEBOG Kal QUOIKA XapOKTNPIOTIKA
TTapduola pe TngG 'ng.

Otav évag ECwtrAaviATng SiépxeTal utrpog atd éva AaTtépa o€ oxéan ue tn n,
onAadn mpayuarotrolei AidBaacn, Adyw Tng « EKAsipng» traparnpeital amé mn ' pia
TOAU pikpr) petaBoAl TNg Paivopevng Aaumpdtntag Tou AoTépa, Tng TAENG Tou
1/10.000 (100 pépn oTO €KATOPMPUPIO, ppm) TTou dlapkei 1 pe 16 wpeg. AuTA n PETO-
BoAR eival epIodikr, apou o MAavATNg akoAouBwvTtag Toug vououg Tng Oupdviag
Mnxavikng éxel kai otaBeph Mepiodo Tepipopds. ETTopévwg, Ta 3 autd eTavaiauBo-
VOUEVA XAPAKTNPIOTIKA PJETABOANG TOU TTAPATNPOUUEVOU OTITIKOU OHjuaTtog (To TT000-
o16 peiwong g Paivopevng Aautrpdtntag, n Aidpkeia peiwong kai n Mepiodog
emavaAnyng), BewpwvTtag Ot TTpoépyovTal amd v idia aimia (iowg MAavATn), TNV
TAQUTOTTOIOUV KaI OTTOTEAOUV pia péBodo avakdAuwng Ymowneiwv E§wirAavntwv
(Candidate Exoplanets). X1n cuvéxeia, yia va €§akpifwBei 611 TpdypaT TTPOKEITal
yia MAavATn kai 6x1 GAAo aiTio, Ogv atTopével TTAPA N CUCTNUATIKA TTapakoAoudnon 1
Kal N TTapaTApnor Tou pe AAAEG peBOOOUG Kal TEAOG N €UPECN TWV XOPOKTNPIOTIKWY
Tou MAavrTn. AT TNV Mepiodo TepIPopdc, ue TN BoARBeia Tou 3% vopou Tou Kepler,
pTTOPEl Va uttoAoyiaTel TO pEyeBog TNG TPOXIAG Kal N pada Tou AoTépa. AT Tnv eAGT-
Twon NG Paivéuevng Aaumrpotnrag kal To Paivouevo MéyeBog Tou AoTépa uTTopei
va Bpebei 1o péyeBog Tou MAavrTn. TéAOG, atd To péyeBog TnNG TPpoxIGg Tou MAaviATn
Kal TN Beppokpacia Tou AoTépa PTTOpPEl va UTTOAOYIOTEI n Beppokpaacia Tou MAavATtn
Kal a1Té auTAv va €§axBei To cupTTépacua Katd TOco o MAavATNG €ival KATOIKATINOG
atrd HopPEG CWAG TTAPOUOIEG YE AUTEG TTOU cuvavTape otn n.

MeraBoAn tng ®aivouevns Aaumpornrag

Ortav éva okoTevod owpa, 6TTws évag MNMAavATng Trepdael Ptrpog atd 10 Aioko evog
QPWTEIVOU OWHATOG, OTTWG €vOG ACTEPA, MEIWVETAI O QWTIOPOG aTrd Tov ACTépa
KaBwg €va Turfua NG €m@dveidg Tou MNAavATn euTTodilel £va TUAPA TNG ETIPAVEIAG
TOU OOTEPA va QwTioel TTPOg To WEPOG Tou [lapatnpnth. Kabwg o1 poppég Twv
Aiokwv 1600 Tou MMAavATn 600 Kal Tou ‘HAlou eival oxeddv KUKAIKEG, TO TTOCOOTO
peiwong TNG évraong Tou nAiakoU ewTog gival avaioyo Tou Mapdyovra MARpwong
(Filling Factor), rou opicetal wg 0 Adyog Twv Paivopevwy Eppadwv Toug, dnAadn:

2
n-R[jQ R,
f=———x100% = x 100% (1)
7r~R¢® R,o

Apa, 10 TT0o00TO peiwong e€aptdral uovo amo 1o Adyo Twv davduevwy AKTiVwY
TOUG. 21NV KAipaka Tou HAlakoU pag ZuoTiPaTog, KaBwg TneoUvTal Ol avaAoyieg Twv
Qaivopevwy Aktivwv pe TIg Paivopeveg Muviwdelig AKTIVEG, yia TNV TTEPITITWON TNG
AidBaong Tng Appoditng Tou 2004, TTou o Paivopeveg Mwviwdelg AkTiveg Tou ‘HAlou
Kal AQpoditng ATav 15°45.47=945.4” xai 28.9” avTtioToixa, n geiwaon g éviaong Atav:

945.4

Av Aoimrév n davopevn AapTedTnTa Tou ‘HAlou ival 1,368W/m’ ot 'n kard
AiGBaon Ba Téoel kata 1.3 W/m® , snhadr| ota 1,367 Wim” .

289 Y
f= « 100% = 0.093% = 0.1%

We canmot doubt that when the tramsits of 2004

and 20012 are approach 2 will boalk Bael

with mieresi oo ratione ennducted duriogr th
present ¥ transit-season ;| oand although n thoss times
in all prolability the determination of the am’s dis-

tapce by oiber methods— by stady

muotions, by mensuring the fight of light, b

the planets’ weight from

andd g0 om, will far surpass i
obtained by soch mothods, vet we may roas

beliove that great weight will even then ba ottnehad

fo the determimations ainedd duripe the ;|-|-|--:.|-E.:|.-_-

transits. | think the off 4l firet venrs of

the twonty-frst century, laking hack ar the long
tranaitless |-|n.| which will thas have passed, will

understand the anxiety of astronomers In onr own

To 1883 aTo BiBAio Tou Transit of Venus, o Richard
Procter ¢@aiveral va gival d1opaTikdg wg TPog Tov
TPOTTO TTOU Ba £XOUV UTTOAOYITEI OI ETTICTAOVEG TOU
21% aiyva TRV atréoTaon Tou ‘HAlou. YTraviooetal
0a@wg OTI évag TETOIOG UTTOAOYIONOG i0WG Yivel IE TN
BonBeia Tng TaxUTNTOG TOU PWTAG.

A AaumpétnTa

1 T If

i
\ F('
{

\ i
' o
\\Mﬂ,u"‘ Xpdvog

H ®aivéuevn AautrpdtnTta evog AcTépa TTapaTnpou-
pevn atré Tn 'n wg TPog To XpOVo atroTeAEi éva orua
TTOU KATTOIa HETOBOAN TOU PTTOPEI va TTPOEPXETAl ATTO
™ AidBaon evog MAavATn.

. a-Kevraupou

® [A\oUTwvag

0.

m

H owToypagia Tou HAlakoU Aiokou aTtn AigBacn Tou
1882, 6TTwg TpafnxTnKe atd Tn I'n, og GUyKpPION PE TO
MEYEBOG TNG av eixe TpaBnxTei atmd 1o Aia, Tov MNMAoUTw-
va, Tov a-Kevtpadpou.
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To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

21n mepimTwon opwg AidBacng ESwtAavrtn utmpog atmé AoTépa, TTou n améoTacn
Tou AoTépa atrod Tn I'n dlagépel aTTeipoeAdXIoTa atd TNV ammécTacn Tou MNMAaviTn amd
™ 'n, oTov opioud Tou Mapdyovta MARpwong avTikabioTtavral o1 Pavopeveg AKTIVEG
ue TIg MpayuaTikég AKTiVEG Twv CWHAETWY, oTTéTE N APPOdiTN (R ~6.000km) Trapartn-
poupevn wg EEwtAavATng atmod éva dAAo nAiakd cuoTnua, Ba TTpokaAoUuae PHETABOAN
NG Pavéuevng AaptrpoTnTag Tou ‘HAlou (Re~695.500km) Tng 1égng Tou 0.01%.

Av Aorrrov n @aivépevn AaptrpotnTa evog AoTEPa PEIWBET IO KATTOIEG WPEG KATA
€va PIKPO TTO000TO Kal autd eTTavaAngBei AAAeG 2 @opég O€ ioa XPOoVIKA BIaaTHNATA
(yla va BeBaiwBolpe 6T TrpokeTal yia Ymowneio ESwTrAaviTn) amd 10 TTO000TO
peiwong eival duvatdv va eCaxBei avrioTpopa 10 pEyeBog Tou YTrowngiou ESwtrAa-
vATN. AUuTO emiTelXONKE yia TTPwTN @opd 10 1999, dTav empBeBaiwdnke (gixe avaka-
Au@Bei Adn pe @aivouevo Doppler) 6T évag EEwtAavrTng Tou peyéBoug Tou Aia
(~1.42R4) repipepdTav yUpw atéd Tov Aotépa HD 209458.

2tnv Trepimtwaon Tou Aotépa KIC 005972334 trapatnendnkav 3 PEIWOEIS TNG
daivéuevng AautrpdTNTaG, 01 OTT0IEG ATTEXOUV avda OU0 ioa XPoviKa SIaoTAUATA KaTd
995-980 =980-965=15d. AuTtr n vopoTeAelakr) Sla@opd eyEipel TAPWS TNV UTTOVOIA OTI
ol pgeiwaoelg TG Paivopevng AauTTpoTNTAG TTPETTEI VA AVTIGTOIXOUV o€ AlaBAcElg evog
Ymoyneiou EEwtAavAtn pmrpog ammd Tov Actépa. H peiwon tng daivéuevng Aa-
pTTPéTNTOG avTioToixei ag 204-201.2=2.8 povadeg, dnhadn 2.8/204=0.0137. Av o
AoTépag gival Tou peyéBoug Tou ‘HAiou, o YtrowAgiog EEwttAaviTng Ba €xel akTiva:

2
R R
0.0137 =| | = 1
RA RA
R, =0.117R, = 0.117 x 695,500km = 81,400km

onAadn Ba eival peyaAuTepog Kai aTté 10 Aia.

=0117 =

MeraBoAég Tou @aouarog

Katé tnv mrepioTpo@r] Tou ‘HAIou, Adyw Tou @aivouévou Doppler, 6To AvaToAiké Hpi-
o@aiplo Tou Kal €I8IKG OTo Xeilog Tou éxoupe petdBeon Tou daopartog ato Kuavd
(kivnon 1pog Tn I'n, oAicBnon ®acpatikwyv Mpapuwy TTPog PIKPOTEPA PAKN KUPATOG)
Kal 1o AuTiké Huiogaipio kai €10Ikd aTo XeiAog Tou €xoupe peTdBeon oto Epubpd
(atropdkpuvon amé 1 'n, oAicBnon ®acpamikwy MPaUPWY TTPOG PEYOAUTEPT URKN
KUpaTog). ‘ETol kaBwg n Appoditn KIVEITal KOTA IAKOG Tou AiOKou, TTPOKOAEI TN PEiw-
an NG évraong o€ JIoPOPETIKEG TrEPIoXEG Tou HAlakoUu Pdopartog. MNapatnpwvrag
Aoirév Tn peiwon NG évraong o€ SIaQOPETIKEG TTEPIOXEG Tou PdopaTog evog AaTEpa
amé évav EEwtAavATn Tou ptropolue va atmro@avBoUpe av n opd TEPIPOPAg Tou
EEwtAavATn gival idia pe TNV popd TTePIOTPOPHG Tou ACTEPQ 1 OXl.

H Arudéogaipa rou lMAavAtn

To emmopevo Bripa peAétng Tou Ytmowneiou EEwttAavitn gival va avixveuTei n utrapén
ATuOoQaIpag 0 autdv Kal OoTnV TrePITTwaon Tou Bpedei ATudoeaipa va avaAubei n
ouoTaon Tng. Kam tétolo eival duvatdv va yivel Je TNV TTapatipnaon g HETABOANG
G ‘Evraong Tou ®doparog ota didgopa PAkn KUpartog katd 1n didpkeia Tng Aidfa-
ong. Zupgwva pe 10 Népo tou Kirchhoff av éva drouo r popIo ekTTEUTTEI KATTOIQ
uAKN KOPATOG Of pIa BepuoKpagia, Ta aTToppoPd O WIKPOTEPEG BepUOKPATieg
(N6pog Tng AvtioTpo®ng Twv PaocpaTikwv MNpappwv).

MNa mapadeypa, o NaTpio (Na) ekméuTrel (Kal CUVETTWG OTTOPPOPA) TTOPTOKAAO-
KiTpivn akTivoBoAia, etmiong 1o KaAio (K) ektréuTtrel (kal UVETTWG atroppo®d) pol-AIAG
aKTIVOBOAia. XTa avwTepa OTPWHATA TNG ATPOC@AIpAg TG NG UTTAPXOUV auTd Ta
OTOIXEiO WG UTTOAEiPPaTa Twv MeTEWPITWY TTOU KaiyovTal KaBwG elg0€pXovTal € au-
TAV, QUTA Ta OToIXEIO OUWG dev €xouv TTapaTnEnBei oTnv atudéc@aipa TNG APPodiTnG.
Av umapxel Na 1 K otnv arpéogaipa tou MAavrtn, kata mn AidBacn Tou Ba TTapa-
TNENOEi amoppdPnan €vog TTOCOGTOU TOU AVTIGTOIXOU XPWHATOG OTTO TO QWG TTOU
ekTTéUTTEl 0 AOTépag. Auth n péBodog epapudotnke ce TMAavATn Tou AoTépa
HD 209458, aAA& n mroodTnTa Tou Na TTou TTapaTtnperRdnke ATavV PIKPOTEPN OTTO TNV
avapevopevn atmmo Ta povtéAa Twv MAavnTikwy ATgoo@aipwy. Autd UTTOpEi €iTe va
atroTeAei pia evla@Eépouca avakaAuyn €iTe va UTTOBEIKVUEI TO EGQAAUEVO TWV POVTE-
Awv TTOU £X0UpE ouvBéoel. Eival AoImTov KaAUTEPO va Yivel TTPWTA EAEYXOG QUTWY TWV
MOVTEAWV O€ pIa yvwaTr atpdcaipa. ‘Etol, katd T AidBacn tng Appoditng Tmou n
ATpdo@aipd Tng QwrtiCetal £viova amd Tov ‘HAIo eival pia KaAr eukaipia yia Tnv
avixveuon pikpwv mmoooTTwv Na i K 4 akdéun kal va JeAeTnOei TG QaiveTal pia
Atuéo@aipa Tou TUTTOU TNG AQPOodiTng o€ pia AidBacn.

daivépevn AautrpoTnTa

1363 T : . :
Faculae increases

1362

1361

1360 F

Venus Transit

1359 F g
1358 F 3
E Hugepopnvia
1357 E - - -
3-1-03 6-9-03 9-17-03 12-26-03  4-4-04

Ipdenua oTo otroio gaiveTal n peiwan Tng Pavépevng
AautrpdTnTag Tou ‘HAlou Katd TNV eu@dvion HAlokwv
KnAidwv (Sunspot) kaBwg kal n adgnaor mou TTaparn-
peiTal TTANCIOV QUTWY TWV PEIWOEWY aTTO DwTooPaI-
pikoUg Mupooug (Faculae). H AigdBacn Tng Appoditng
10 2004 TTPOKAAETE pEiWaN TNG AQUTTPOTNTAG AVTIGTOI-
XN TNG peiwong amré pia HAlakr KnAida, n didpkeia
OUWG auTAG TNG MEIWONG ATAV PIKPOTEPN KaBWg n didp-
Kela TTepIoTPOoPAG Tou ‘HAIou gival kaTté TTOAU peyahu-
TEPN (M1 KNAida €xel 60 TTEPITTOU POPES PEYAAUTEPO
Xpovo didpaong) .

" WMWH &
g
203~
202
201+ ' g
Pl o P el pon gy i e g XpOIVOQ(d)
970 975 980 985 990 995

O Aotépag KIC 005972334 ¢xel Paivopevo MéyeBog
14.99, améxer 300ly kai éxel Beppokpacia 5,495K TTou
eival TToAU kovTa atou ‘HAiou (5,773K). Katd tn dwto-
METPNON WG TTPOG TO XPOVO TTapaTnpRBnkav dlakupdv-
o€lIg NG AaptrpdTnTag Tou ACTEPQ, TTOU UTTOSNAWVOUV
N AidBaon Ymowneiwv E§wmAavntwy.

F_oopl

B I T R LU e I P T o
Ddavopevn AaprpéTnTa

-Mr']K:g KU:chog-(nm)
ATToppO®NON TwV ypauuwyv Pacpatog Tou AiduTou
HAloKOU @wT6Gg o110 TNV atpuéoeaipa. AlokpivovTal ol
pappég Fraunhofer.

H pn opoidpopen petafoAr g ‘Evraong Twv ®acp-
aTIKwV papuwv Ptropei va utrodeigel Tn popd Trepl-
@opdag Tou EEwTtAavATn.

AT TN METABOAR TOU PACHATOG OTIG PACHATIKESG
MpappEG KATTOIWY OTOIXEIWV PTTOPET VA AVIXVEUTEI N
Utrapén Toug otnv ATpudéo@aipa Tou MAavATn.

29/5/2012

17/39



To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

MN'vwpifoupe 611 n ATndo@aipa NG A@poditng atroTeAeital katd 97% amdé CO» kal
auTtd pTTopei va pag Bonbrioel va BeATIOOOUNE Ta PoVTEAQ pag Kal va BeRaiwboupe
OTI €ival cwoTEG o1 METOBOAEG Tou PACUATOG TTOU TTEPINEVOUNE, WWOTE VO TAUTOTTOIN-
ooupe TNV ATUOC@aIpA OE HIa QvTIOTOIKN TTapaTpnon evog ESwTrAavhTn.

Av kara tn AiaBaon sivai vuxra, avri yia tov 'HAio @wrouerpriore 1o Peyydpi

Zmv Apigéva, n AigBaon Tng Agpoditng Tou 2004 dev ATav oparh, kabwg o ‘HAlog
Oev gixe avareilel katd v €KBaocr] TNG. AuTd OpwWG dev EUTTOBICE TOUG EPEUVNTEG TOU
MavemoTtAuiou TG Apidva va TN HEAETACOUV KaBWG TTpayuaToTroincayv £vav EUPESO
TpdéTTO TTapathpnong. Métpnoav tn ueTaBoAn TnG 'Evraong Tou avakAWPEVOU aTTo TNV
em@avela TNg ZeAvng ewTtog Tou ‘HAlou, kaBwg Kal TIG HETABOAEG Tou AcuaTdg Tou
Katd TNV 6wpn didpkeia Tng AidBaong. Mia Tétola péTpnon eival KaAUTEPN yia Thv
e¢€taon Tou povtéhou Twv MAavnTwy TTou N ATuéo@aIpd Toug €xel TTapopola oUoTa-
on e Tn ouotaon NG ATuoogaipag TnG AQPodiTng, KaBwg dev TTEPIEXEI XWPIKES
(spatial) dlagpopoTToINoElg, OTTWG HIa aTTEUBEIOG TTOPATAPNON KAl ETTOPEVWS TTPOCO-
MoIadel TTEpICaOTEPO e AUTEG TToUu Ba An@BoUv atréd Tn AiIdRacn evog EEwttAavTn.

[Na m AigBaon Tou 2012 éxel atToPacioTel va eTTavaAn@Bei To 1o TTévw TTeipapa
pe TN ouppeToxn Tou Hubble. To Hubble 8a otpagei otn ZeArvn pe okotod va Tra-
patnpenoel TN PuUBion g daivopevng AautrpotnTag ota didgopa PAKn KUPATOG.
ATTTEPOG OTOXOG €ival va dIaTTIoTWOE av utTopei va avaAubei atrd Ta AauBavoueva
onuara n Atpéogaipa TG Aepoditng. ‘ETal ammd Tn PeAETN MIAG yWwaTHG ATUOOQAI-
pag, avaAoya Pe TN Hop@r Twv onudTtwy TTou Ba AneBoulv ato péAhov ammd ESwrAa-
VATEG, Ba ptTopolv va avaAuBolv Kal o1 ATUOOQAIPEG AUTWV Twv ESwTTAavnTwv.
AvTioToIXo Treipapa £X€I TTPOYPOUPATIOTEN va yivel Kol e pia OAIkA "EkAeiwn ZeAvng
a1é TN 'n, pe okoté va AneOei kal va peAeTnBei n peTafoAr Tou Paoparog Tou ‘HAlou
até Tnv ATuéceaipa TnG 'NG Kal va aTToTUTTWOEl WG XaPAKTNPIOTIKO iXVOG, WOTE va
OUYKpIOEi pe TNV ATnoo@aipa EEwtTAavnTwv.

Alaotnpiké Maparnpntipio Kepler

>116 6 MapTiou Tou 2009 n NASA ¢6eoe og HAiokevTpikr) Tpoyid To AlaoTnuiké Mapa-
entipio Kepler, T0o TTPWTO TTOU £XEl WG TTPWTEUOUCTA ATTOGTOAN TNV avakdAuyn Kai
TN peAéTn Faiwdwv (6nAadr Bpaxwdoug emipdvelag - Ox1 Aépiwv) EEwtTAavnTwv e
R<2.5R¢ otnv KatoikAoiun Zwvn (habitable zone), dnAadr otn {wvn TTou PTTOpPEi
va uttdpéel vepod o€ uypr Hop@r) oToug MAavnTeg.

O apxikog Xpovog diapkeiag Tng ATTOOTOAAG eixe opioTei ata 3.5 xpdvia Kar Adyw
TWV EVTUTTWOIAKWY PEXPI ONUEPA aTTOTEAECUATWY eykpiBnke oTig 11/4/2012 n mapa-
TAON TNG ATTOGTOANG ToU yia GAAa 3 xpovia. O AGyog TTou apxIka eMAEXONKE auTr n
XPOVIKA OIGPKEIO TNG ATTOOTOAAG, OPEIAETAI GTO OTI OTNV TTEPITITWON TToU oI MAavVATEG
Bpiokovtal otnv Katoiknoiun Zwvn Actépa mapdpolou pe Tov ‘HAlo, ol Trepiodoi Toug
TPETTEl va gival TNG TAgNG Tou 1 €Toug Trepitrou. lMpokelyévou duwg va diaToTwoEi
Om TpdypaT pia pyetaBoAn onuatog atmoteAei AiaBacn MNMAavATn atmaiteital va TTapa-
TNPENBoUV 3 TouAdyioTov AIGBACEIG. ETNV TTEPITITWON YANIOTA TToU N aTTooToAA dlap-
KETEI TTEPIOOOTEPO, EKTOG TOU OTI Ba avakaAuyel TepioooTepoug Maiwdelg MAavnTeg,
gival duvatdv va avixveloel JIKPOTEPOUG KAl TTI0 ATTOUOKPUTHEVOUG aTTO TOV ACTEPQ.

To Kepler eivai éva TnAeokoTio pe Aidppayua Alapérpou 0.95m tmou o1o EoTiakd
Tou Emitedo O1aBétel éva utrepeuaiobnTo PwTopeTpo. To PWTOUETPO KaTaypd@el
KaBe 15 min 1 Paivopevn Aaumpotnta 156.000 acTépwv oToUG ACTEPICUOUG TOU
Koukvou (Cygnus) kai Aupag (Lyra) oe ouykekpipyévo Medio Opdoewg (Field of
View - FOV). O Adyog 1rou emAéEXOnKe va e€eTaaTei éva 1600 peydAo TTANBog AoTé-
pwv BaciCeTal aTo 6T yia va TrapatnenBei AiaBaon EEwtrAaviTn, T €mitredo TnG TpO-
XIGG TOU TTPETTEI VO EUBUYPAPUIOTEN KOT aKur TTPog euag. H mBavatnTa yia pia Té€Toia
€uBuypdppion gival ion pe Tn Aiduetpo Tou AaTtépa TTpog Tn AldueTpo TnG Tpoxiag Tou
MAavATn. ZTnv Trepimrwon Aotépa Tou pey€Boug Tou ‘HAlIou kai MAavATn TTOU N
TPOXIA TOU €xel TO PEyeBoG TNG TpoxIag TnG 'ng, £€xoupue mOavOTNTA TNG TAENG TOU:

R, 2x700,0000km

P T 2% 150,000,000km

Me Tmapoépoio utrodoyioud yia Ytreplaieg (SuperEarth) TTou KivoUvtal o€ TTOAU
KAEIOTEG TPOXIEG TNG TAENG TwV 2 nueEPWY, N TBOavéTnTa avépyetal oto 10%. Adyw
Tou OTI Aoimtév n mBlavoeTnTa cival TTOAU pIKpR, €mBAAAETal va egeTaocTolv TTApa
TTOANOI AOTEPEG, akoun Ki av utroTeBei Ot o1 TRivng pop@ng Kai Tpoxidg MAavATeg
€ival KATI TO KOIVO yia €va NAIOKG ouoTnua. Av ol TTAAVATEG auToi €ival KATI TO KOIVO
oTa nAiakd cuoTAuata, Ba Bpedolv apkeToi o€ éva deiypa 156.000 nAilakwyv cuoTn-
MaTwy, evw av O¢ev gival, dev Ba Bpedei kavévag ) Ba Bpebouv TTOAU Aiyol.

x100% = 0.47%

(2)

I Karolkiioun Zovn
Il ETrékTaon

1.0 ]
AméoTaon amé Tov Aotépa o AU

O Koékkivog Navog Gliese 581 Bpioketal atov AaTepl-
o6 Tou Zuyou (gival yvwoTég kal wg HO Librae) o€
amréotaon 20ly atd 1n 'n, €ival gacpaTtikou TUTTOU
M3V ka1 d108€Tel TOUAGyIoTOV 6 EEwTTAQVATEG, €, b, C,
g, d, f, Tou TrepIPEpovTal yUpw até autdv o€ améoTo-
on pikpdTepn ato 1AU. O évag amré autoug, o g, Bpi-
okeTal oTo péoov Tng KartoikAoiung Zwvng Kai Bswpei-
Tal o 1o mMeaveg Ymowneiog yia Tnv Utrapén {wng.
Y10V ¢ (R~1.5R ) TTOU BpiokeTal oTa OpIa TNG ZWVNG
Kal KOVTITEpa oTOV AOTEPQ, OI CUVBAKESG POIACOUV pE
auTég TNG ApPodiTng KaBWg TTioTeUETaN OTI BPioKETAl
oe katdoTaon Avegéhektou Paivouévou Tou Oepuokn-
Triou. TéAog, o d BpiokeTal kal autdg aTa 6pia TNG Zw-
vnG aAAG pakpUTepa atrd Tov ACTEPA KAl Ol CUVORKEG
poidouv pe autég Tou Apn. ZTig 9 OkTwfpiou Tou
2008 ektépeOnke TPog Tov EEwTTAavATN € éva peya-
AnG 10xU0G PadIoKUA PE YNPIAKS PrVUpa.

L
To AlaoTnuiké TnAeokdtio Kepler. Z10 TTdvw péPOG
Tou dlakpivetal To HAiakS 2kiaoTpo. EKTOG ammd Tnv
avak@Auywn E€wmAavntwy otnv KartoikAoiun Zwvn 10
Kepler £xel wg aToaTOAN KOl TN HEAETN TWV TaXEWV Ta-
Aavtwoewv Twv AoTépwy TTou dlaBétouv MAavnTikd
>00TnUa TTPOKEINEVOU VA UTTOAOYIOTEN N nAIKia Toug,

N aKTiva TOUG KaI N XNMIKA Toug oUoTaon.

H ouoTolyia CCD Tou ®wtdpeTpou Tou Kepler. Ta 21
OITTAG aToIxEia xpnolueUouy yia PwTopETPNON EVW TA
4 diaywvia yio uBuypauuIon.
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H trepioyn mou mrapartnpeital eival pia epioxn Tou Oupavoul TTou XapakTnpeifetar amd [ e - s et F
Cwveg Tou MaAadia (Milky Way) pe peydAo ouvwoTIOPO aoTEPWY, TTOU PeTagU TOUG o N %
UTTAPXOUV XINIGOEG HE TTAPOUOIO XAPAKTNPIOTIKA We Tov ‘HAlo, 1600 wg mTpog TN | . N <

Beppokpacia (KiTpiva) 600 Kal wg TTPOG TNV NAIKia, KATI TTOU ATTOTEAEI TTPOOTITIKN] YIa e,
TNV €UPEOT VOGS A TTEPICOOTEPWY TTAAVNTWV. 3 LD

O1 aoTépeg TTou TrapakohouBouvTal éxouv péyeBog peTall 9 kar 16. To OTITIKG T T
Medio Tou TNAEOKOTIOU KAAUTITEl 1050° (TETPAYWVIKEG HOIPEG - TTOU AVTIOTOIXOUV OF TR T
d1apeTPo 12°) ékTaon TTou KaAUTITEl N TTAAGUN pag aTov Oupavd e TO PTTPATOO HOG
TEVIWWEVO. T avTiBeon pe Ta ouvABn TnAeokdTma Trou éxouv FOV Aiydtepo améd /o,
10 Kepler éxel 1600 peydho FOV, d16TI TTPETTEl va TTOPOAKOAOUBEI ouveXxWwg éva TO00
peyaAo TTANBOG aOTEPWY ATEVICOVTAG GUVEXWG OTNV idIa TTEPIOXN KAl KOTAypPAQovTag
Tautéxpova TN AautrpdTnTd TOug, 0 OAn Tn dIdpKela TNG ATToaTOANG. To aiIoBnTrpio
Tou ®wtdueTpou ouvTiBevtal amd 42 CCD Twv 2200 x 1024 pixels o€ 4 kavaAia pe S <0 :
MAdrog AiéAeuong ®ddoparog (Spectral BandPass) 430-890 nm. Ta CCD diofd- =N S A
Covtal kGBe Bs yia va pnv TTPokAnBei kdpog. Mévov ol TAnpogopieg atmd ACTEPEG m,  Famwe .. . -
<14 karaypagovtal. O1 CCD d¢ xpnoiyotrololvTal yia Tn AWn @wTtoypa@iwv. Ta |" Wiy we. el
€idwAa oKOTIpa £XOUV aQECTIAOTE TTPOKEIPEVOU va BeATiwBei n Pwropetpikn AKpi- TEIOXI] ToU OUPavOU HETAEY KOKvou Kai AUPag
Beia. Ta Sedopéva ohokAnpwvovrtar (integrated) yia xpovik6 diaotpa 30min. Ol oy karaTrTouv Ta CCD Tou Kepler.
Kataypagig Tng Paivopevng AautrpdTnTag avaAlovTal yia TNV avixveuon TrEPIOdIKWY
peTaBoAwy, Tou Tpoépxovtal amd Tnv AidBacn EEwtrAavntwy, oI OTToiol TrepIPE-
povTal yUpw atrd autoUg TOUG AOTEPEG.

ZxeTikA ‘Evraon
101 F7 :

1.005

H AidueTpog ToU TNAEOKOTTIOU €ival TOOO PEYAAN, WOTE va PeIWVETal 0 BSpuog
KATaUETPNONG TWV QwToViwy atrd 10 PwToUETPO, TToU €ival T6CO guaiodnTO, TTOU
pTTopEi va avixvelael peTafoAn Qaivopevng AauTrpoTnNTag HEPIKWY OEKAKIG XINOOTWY
akoOun Kai Twv apudpotepwy dotpwy, 20 ppm yia évav KAdong G2V Aotépa (idIOg ges b
KAdong pe Tov ‘HAIo) MeyéBoug m, =12 o€ 6.5 wpeg AapBdavovTag utréyn ot n Meta- : - : :
BANTOTNTO €vog aoTépa eival 10ppm KATI TTOU avTioToixei o€ AidBaon TTAavATn Tou T 7 % Ca
pey€Boug Tng M'ng pmrpog atmod 1o Aioko Tou AoTépa, pe Boopévo To OTI TO 75% Twv
AoTépwy TTOU €x0ouv nAIKia peyaAutepn Twv 10 dio-eTwv gival Ailyotepo MetaAnTda
amd Tov ‘HAIo otn didpkeia piag AidBaong (H Kevrpikry AidBaon g 'ng utrpog amo
Tov 'HAio Siapkei 134).

2116 12 Maiou Tou 2011 emBeBaiwBnke n avakdAuyn Tou TTpwTou MAavATtn oTNV
KartoikAgiun Zwvn evog Aotépa trapopoiou pe tov ‘HAlo. O MAavATNG OvOUAoTNKE
Kepler-22b civai 2.4 @opéc peyaAltepog amd tn I'n, Bpioketal oto péoo Tng Katoikn-
olung dwvng kai n Mepiodog mepipopdg Tou eival 290 pépeg. Akdun dev €xel diatTi-
oTwBei av n emeaveld Tou eival Aépia, Bpaxwdng 1 Yypr. O AcTépag TTou Tov @I-
Ahoevei, o KIC 10593626, £xe1 Paivopevo Méyebog 11, avikel otn Qagpartikry KAdon
G5, (otnv kKAdon G2V avrikel o 'HAIog pag), av kai gival AoTépag Aiyo PIKPOTEPOG
(0.97M o ka1 0.98R o) Kal puxpdTEPOG.

Méxpi Tig 28 ®eBpouapiou Tou 2012, o1 peTpACEIG Twv onudTwy Tou Kepler éxouv

TTPOCPEPEl VOEIEEIS yIa TTEPICOOTEPOUG aTTd 2,321 YTowneioug EEwtAavnTeg, TTOU
TepIpEpovTal YUpw amo6 1,790 AaTépeg. O1 246 atmd Toug YTTOWAQPIOUG EXOUV TO HEVE-  5ykpion Te KaTolkAaiung Zavng Tou Kepler 22 ka
Bog NG 'ng kai 676 eival Ymreplaieg, 46 TepipépovTal atnv KatoikAoiun Zwvn Tou tou ‘HAou.
AoTtépa TToU TOUg @IAoevei kKal 10 atrd Toug TeAeuTaioug Exouv pEyeBog TTepPITTOU 0G0
kai n . Na Toug Ymowneioug arraitouvtal Kal GAAEG TTApATNPACEIS yia va dlaTTi-
OoTwOEi KaTd TTOCO0 01 PETABOAEG TWV CNUATWYV TTPOEPXOVTAl TTPAyHaT atrd MAavrTeS.
To Kepler xpeidZetal Touhdyxiotov 3 AlaBdaoeig yia va emReRaiuoel av T0 GAPA TTOU
AapBaver atréd Ymowneio EEwtrAavATn avTioToixei pdyuat oe EEwtAavATtn. ETiong,
uttoBonBeital kai atod eTiveleg TapatnpAaoeig (1r.x. amd 1o Keck 1) katd tnv mepiodo
TTOU Ol AOTEPIOHOI auToi gival opaTtoi atd Tn I'n (Avoign pe PBIvoTTWPO)

1 b

Xp0v§2 BJD-2453?300
PwropeTpik KaptruAn Tou KOI 877 pe onueiwpéveg
TG Aiadoeig duo YmownRgiwy MAavnTwy. Me TTpdaoiveg
KOl KOKKIVEG EGTIYHEVEG anpelwvovTal ol Mepiodoi Toug.

dwroperpia kal Epacitéxveg AoTpovouol

MapoAo 1mou n avakdAuwn evog EEwtAavATn pe TN PwTopeTPIKA HEBOBO aTTQITE TOV
o egeNiypévo etTayyeAuatikd e€omAiopd, n mmaparipnon tng AidBaong evog yvw-
oToU EEwTAavATn gival apkeTd eUKOASTEPN, apKei KATTOI0G va yvwpilel TTOU Kal TTOTE
Ba KoItdgel xpnoigoTrolwvTag €EOTTAIONG TTOU JTTopEl va Bpel oTo euttopio. MNa
mapddeiypya 1o Mdio Tou 2001 xIMiddeg Epaaitexviov AoTpovouwy avd Tov KOOUOo
€oTpewav Ta TnAeokOTIA TOUG TTPOG Tov YeITovikd Kokkivo Ndavo Gliese 876 oTtov
oTToi0 €ixe avakaAu@Bei To lolvio Tou 1998 kai To Mdio Tou 2001 o611 TrepIPEpovTal 2
MAavATeg (onpepa yvwpifoupe 6T TrepipépovTal 4). Kabwg o AaTépag eival HIKpOG Kal

ol MAavriteg TOAU peyaAol Trapatnprenke amd Toug Epacitéxveg AaTPOVOUOUG 25R. ; ; LS A)"“
peiwan Tng ®aivépevng Aautrpdtntag Tou AoTépa Katd Tn AiGBacn Tou peyaAlTepou g 210 MeyéBoug Ymephia

até Toug MAQVATES UTTPOG ATTO AUTOV. *15

Ta peyédn katmoiwv Ymowneiwv ESwTtAavnTwv TTou £xel avakaAlyel To Kepler kai = i-
n péxp! Tig 28 dePpouapiou 2012 karavoun Toug a€ oxéon e To péyeog Tng I'ng.
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Mwpyog BouTupdg

H Tpoxid tng Appoditng

OMoi o1 MAavATeg Tou HAIaKOU ZUoTAPATOG KIVOUVTOI O€ KAEIOTEG TPOXIEG YUPW OTTO
Tov ‘HAl0. Autd TToU onuepa gival avau@iBoAa aAnBég kai SIATTIOTWHEVO, ATTOTEAEDE
Oépa diapaxng otnv emoxrn g Emotnuovikng Avayévvnong. To avéoupe atmd Tn
ABn alwvwy Kal To eTTavadiaTUTTwoe we uTTdBeon o MoAwvocg Aotpovouoc Nicolaus
Copernicus (1473-1543) Trpokelyévou va €€nynoel Tnv TTPoBoAn TnS Kivnong Twv
MAavntwy otnv Oupdvia Z@aipa. O Copernicus BacioTnke OTIC Bewpieg TOU apyaiou
‘EAANva MabnuartikoU kal Aotpovouou Apiotapyxou Tou Zduiou (310;1TX-230;1X)
ka1 a1o £€pyo Tou De Revolutionibus Orbitum Coelestium ékave Tnv epiypagr Tou
HAlokevTpikoU ZuoTthiparog (1] ApioTdpyeiou-Copernican ZuGTAPATOG) GTO OTTOIO
n 'n ouppetéxel wg MAavATng (kai 6x1 kévtpo Tou Kéapou).

=ekivwvTtag atd Tov ‘HAIo, n ogipd pe Tnv otroia ouvavtwvTal ol MAavnTeg, ivai:
Eppng (Mercury), Agpoditn (Venus), I'n (Earth), Apng (Mars), Aiag (Jupiter),
Kpévog (Saturn), Oupavég (Uranus) kai Mooeidwvag (Neptune). Zuupwva e
KaTnyoploTroinon 1ou B€Tel wg KPITAPIo, TN 8éon Twv MAavnTwyv wg Tpog TN I'n, n
Agppoditn, 6TTwg kal o Epung xapaktnpi¢otal wg Katwrtepol (Inferior) MAavATeg,
€vw ol uTToAoITTOI XapakTnpifovtal wg AvwTepol (Superior) MAavATeg. Puoikd autn
N KatnyopIoTroinon dev TTPETTEI VO CUYXEETAI JE TNV KATNYOPIOTTOINON TTou BETEl WG
KpITAplo Tn Béon Twv MAavnTwv wg TPog TN Zwvn Twv AoTePOEIdSWY, UPPWVA UE
TNV oTtroia oI MAavATeG TToU BpioKovTal OTO ECWTEPIKO QUTHG TNG JWvng XAPAKTNPi-
Covral wg EowTtepikoi (Inner) MAaviTeg (1 Mivol a@ou emMOoTTPooBETWS TTAPOUCId-
Couv XapakTnpIoTIkG éuoia ge autd Tng 'ng) kai ol MAavATeg TTou Bpiokovtal £Ew atTd
aut T Cwvn xapakTtnpeifoviar ws EEwrtepikoi (Outer) MAavATteg (4 Aéplol 1
Fiyavreg i} Ailol apou emMITTPOoBETWS TTAPOUCIAOUV XAPAKTNPIOTIKA OUOIO PE QUTA
Tou Aia). ETropévwg n Agpoditn vai pev gival Eowtepikdg MAavATng (6TTwg Kai n 'n
Kal 0 Apng) aAAd gival kai KaTwTepog.

Me Baon 10 amAd povtéAo Tou Copernicus @aivetal €UkoAa 6T oI KatwTepol
MAavnTeg TpayuartoTrolouv AlaBdacelg umrpog atrd Tov ‘HAlo, kabwg digpyovtal ueTaguy
NG 'ng kai Tou 'HAlou. Opwg o1 AlaBaoeig dev gival TOOO TAKTIKEG KOl QUTO OQEIAETaI
oTo 611 To JovTéAo Tou HAIOKOU SuoThpaTog gival KATTWG TTI0 TTOAUTTAOKO.

H @opd tepigpopds Twv MNMAavnTwy yipw atmd Tov ‘HAIo, Kabwg TTapatnpouue 10
HAlaké Z0otnua atmé 10 Bdpeio MoéAo 1ng Oupdviag Z@aipag, €ivalr AvtiBetn Tng
®opdg 1Tou MepioTpépovTal o1 Aeikteg Tou PoAoyioU (Counter-Clockwise) kai xapa-
KTnpi¢etal wg OpBRA (Direct ) Prograde). Katd tnv kivnon toug ol MAavATeg AapBa-
VOUV KATTOIEG crxaTlKég METAEU TOUG XaPaKTNPIOTIKEG BECEIG, OTIG OTToiEG £XOUV O0BEi
1010iTEPEG OVOUATieg. ZuyKekpIpéva, av duo MAavATeg, T.x. N Apoditn kai n I'n:

+ PBpebolv aTtnv idia 6|£U6uvcn pe Tov ‘HAio, Aépe 6T o1 MAavrTeg BploKovml o€
Zuluyia. Eidikd otnv mepirwon mou o MAavATng Pe TN PIKPOTEPN OKTiVa
TpOXIGg TT.X. N A@poditn, BpiokeTal petagy Tou HAlou kai Tou dAAou TMAavATn,
m.X. NG 'ng, n Zuluyia ovopdletal Katwrtepn Xuvodog (Inferior Conjun-
ction), ev) €dIkd otnv mepimTwon 1Tou 0 ‘HAlog BpiokeTtal petaly Twv dUo
MAavnTtwy, 1.X. NG 'ng kar Tng A@poditng, n Zuluyia ovopdaletal AvwTEPN
XUvodog (Superior Conjunction).

+ Bpebouv aog BEan, WATE TO TPIYWVO PE KOPUPES TOug dUo MAaviTeg Kai Tov ‘HAIo,
va givalr opBoywvio oTnv Kopupn TTou Bpioketal o €vag MAavATNG (QUOIKG o
MAavATNG PE TN MIKPOTEPN aKTiVa TPOXIAGS, TT.X. N A@poditn), o NMAavATNG auTdg
Aépe om BpiokeTal o Terpaywvioud (Quadrature).

Av AdBoupe Tn 'n wg MAavATn avagopdg (agou atrd auThyv TTapaTnPoUlE), KaBws n
Appoditn aAAalel BEaeig Kivoupevn €T TNG TPOXIAS TNG, aiveTal €iTe va TTANCIALE!
1Tpog Tov ‘HAIo €iTe va atmmopakpuveTal ammo autdv. H atréotaon auTr) HETPOUPEVN OTNV
Oupavia Zeaipa wg ywvia, givalr n Fwviwdng AmdéoTacn atmod Tov ‘HAlo, kail €10IKA yia
Toug MNAavnTeg ovopdletar Atroxn (Elogation).

H Atroxn AauBavel Tnv Tign undév, étav n Aepoditn BpiokeTal oe Zuluyia Ye TN
'n, evw AauBavel Tn peyahuTepn g Ty, Méyiotn Amroxn (Greatest Elongation),
otav Bpioketal oe Terpaywviopd. Otav évag Katwtepog MAavATng (n Aepoditn 1
o Eppncg) vivetal opatdg pe tn duon tou ‘HAlou eival oe AvatoAiknl Atroxn (Eastern

Y% Zodipa Twy
79\7 ATAavwv

* ' * %

*

>10 HAIOKEVTPIKO 2ZU0Thua TO00 N ' 600 Kai o1 GAAoI
MAavATeg kivouvTal og KukAikég TpoxI€G yUpw atTé Tov
‘HAio.

g

O 6pog AigBaan eival yevikog. Otav og karmroia diu-
Buvan dnuioupynBei didtagn 3 cwudTtwy A-B-I', ma-
patnpENTAg amd 1o cwua A Trapartnpei AidBacn Tou
owpaTog B ptrpog améd owpa I. 116 22/11/2065 6a
TrapatnpnBei amé tn 'n AidBaon Tng Appoditng
pTTPOG o116 To Aia. O1 Aopu@dpol Tou Aia (e101K&

n lw) Taparnpolpevol atd Tn 'n TTpaypaToTrololv
ekatovtadeg Aladaoeig urpog atmé 1o Aia. TG, 12
lavouapiou 2032 atd Tnv Appoditn Ba TTapatnpnOei
AidBaon g N'ng ptrpog amé tov Kpoévo (Saturn).

Avwrtepn
>0vodog

Zuyoéog

Elongation), koBwg Bpioketar avatoAikd Tou ‘HAlou, evw O1av 0 KaTWTEPOG XapaKTnpPIOTIKEG OXETIKEG BETEI NG kal AQpodiTng.

MAavATNG gival opatdg TTpIv TNV avaToAr Tou ‘HAlou eival og Autikr) Atroxr (Western
Elongation) kabwg Bpioketal dSuTika Tou ‘HAlou.

H nipA ng Méyiotng Atroxnig yia Tnv Appoditn eival petagu 45° kai 47° (yia Tov
Eppn eival petagu 18° kai 28°), kai oxeddv ioarméxel amrd mn 'n kai Tov ‘HAlo. Kai pévo
atd auTrv TNV TIPA, YTTOPOUNE va uTToAoyiooupe TNV améoTaon TnG AQpoditng atmo
Tov 'HNio, o€ amooTdoeig HAiou-Ing (AU), 6Tiwg ékavav Tov 17° aiiva, agou:

7

Znueiwvetal n Oupdvia AvatoAr kai n Oupavia Auon.

D)

Kard 1n Méyiotn Atroxn n A@poditn atréxel ammo n
600 oxedOV améxel kal amméd Tov ‘HAlo

SINQ =" =1y = Ipsing = ry = 14U - sin(45° ~ 47°) = 0.714U ~ 0.734U (3)

T
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Mwpyog BouTupdg

O1 tpoxiég Twv MAavnTwyv gival pev Emimedeg, n poper Toug Spwg civalr ‘EAA&1yn
(6x1 KUKAOG OTTWG yIa AIWVEG UTTEBETAV) KAl Ol KIVAOEIG TOUG QAiVETAI VA UTTAKOUOUV

MAavATng

: Mikpdg

oToUG VvOPoug TTou dieTUTTwoe o Mepuavog Acotpovopog Johannes Kepler (1571- ? Hudgovag

1630) peTd amd pakpd avaAuan Kal gadnuatikoUg UTTOAOYICHOUG ETTI TWV OXOAACTTI- ¥ Hiog ~F

KWV TTopatnpocewy Twv Béoewv Twv lMAavntwy, TToU €ixe kataypdawel o Aavog 14 A
AcoTtpovopog Tycho Brahe (1546-1601). O1 Néuol Tou Kepler givai: Mavdiog

1°: O Népog Twv EAMAciyewv (1605). H Tpoxid kaBe MAavAtn gival ‘EAAeyn,

Huiégovag

Tou oTn pia EoTia 1ng F Bpioketal o ‘HAIog, atnv aAAn EcTia F’ dev uttdpxel
TiTroTe, 6TTWG dev uTTAp)el TiTToTE Kal oTo Kévrpo C NG ‘EAAeIwng.

oc i i ) i ) i . Nopog Twv EMeipewv. H Tpoxia ka8e MAavATn eival
2> 0 Népog Twv iocwv Eppadwv (1609). O MAavATNg BeV KIVEITAI I00TAXWG ETTi  EAenpn, ot pia EoTia Tng omoiag Bpioketar o HAIOC.
NG Tpoxiag Tou. H EmBariki AkTiva (n aktiva Tmou cuvdéel Tov MAavATn pe
Tov 'HAI0) capwvel ica eufadd o€ ica Xpovika diacTHpATa.
AuTé €xel wg ouvéttela, n Taxutnta evog MAavAtn va gival yeyaAltepn otav
BpiokeTal kovta otov ‘HAlo, atd 6,1 61OV BpiokeTal yakpid amd autdév. S

MAavAiTn O

3%: O Appovikég Néuog (1618). To tetpdywvo Tng Mepiddou Mepigopag P [
yUpw amd tov ‘HAio eivar avdhoyo Tou kUBou Tou Meydhou Hpidéova a,
OUMBOAIKG:

P’ «a 4)

KaBwg n otabepd TnG avaloyiag gival n idia yia 6Aoug Toug MAavATEG, £Qap- -
poZovrag 1o Népo yia évav MAavATn kal Tn I'n Kai atraAsigovrag T otaBspd  Nopog twv Towv Euadv. Av oTn Xpovikn didpkeia ¢;
NG avahoyiag, TTPOKUTITEI N I0OTNTA OapwVETal To euBadOV £, kal TN XPOVIKI SIGpKela ¢,

3

PZ P2 capwveTal To eupadov E, =E, 16Te Kal ¢;=t,

avin "1y (5) f aAiwg: n EpRadiki TaxuTnTta gival otabepn

3 T3 (n FpappikA kai n Fwviakn TaxutnTta dev ival oTaBePEG)
aﬂiavﬁm any

A6 auTtAv Tn ox€on @aiveral Ti ol KovTIvoTepol oTov ‘HAIo MNMAavATEG KivouvTal
YPNYopOTEPA OTTO TOUG OTTOUAKPUONEVOUS aTrd auTov. OPwg T0 ONUAVTIKOTE-
po eival 0TI e YVwoTEG TIG Mep1ddoug Tepipopds Twv MAavnTwv:

apkei va puetpnBei n ardéoraon evog MAavTn oto HAIaKS yag 20oTnUa Kai
amd autiv va e€axbolv OAeC 01 aTTOOTATEIC TwV UTTOAOITTWV MAavVNTWV.

Katrola xpévia peta (1669) amrodeixbnke kal BewpnTikd 611 o1 Mo TTavw Nopol gival
amréppoia Tou Nopou NG Maykéopiag ‘EAEng 1Tou dieTiTmwoe o Bpetavog Puaikog
Isaak Newton (1642-1727). Z0pgwva pe autdv To Népo, To aiTio TTou avaykdadel évav
MAavATn va diaypagel TETolag HopPrg Tpoxid ival n Baputnrta (Gravity) mmou dnui-
oupyei n péaca Tou ‘HAlou. O 'HAlog Adyw TnG padag tou dnuioupyei Baputikd lMedio
yUpw amd autév kai aokei otov MAavAtn EAkTIKA AUvaun (6Tmwg kai o MAavATng
aokei ion duvaun otov 'HAI0), n otroia ouykpatei Tov MAavATN Kal Tov avaykader va
TEPIPEPETAI YUPW OTTO AUTOV.

KivoUpevog évag MAavATNG €Tt TN EAAEITTTIKAG TPOoxIAg Tou, n ATIG0TOCH Tou Aok a : C e 3P
atrd Tov ‘HAIo cuvexwg PeTaBAAAETal Kal TTaipvel Tn JIKPOTEPN TIMA TNG ;7 GTO OnuEio ) '
A 1ou ovopdletal NepinAio (Perihelion) kai Tn peyaAdTepry TNG TIUA 74 0T0 onueio A”
TTou ovopdletal A@nAio (Aphelion), onpeia ota otroia o MeydAog Afovag Téuvel TNV
‘EMegn. Tevikwg, n AméoTtaon tou lMAavATn amd tov ‘HAIO » wg ouvdptnon Tng
AAnBoUg AvwpuaAiag (True Anomaly) dnAadr Tng ywviag 8, TTou oxnuaTiCeTal aTd  H 6¢on evog MAavAT €11 TNS TPOXIGS TOU TIPOGdIopi-
10 Alavuopa Oéong (Position Vector) Tou MAavATtn kai amd 10 MeydAo Huidgova  Zetar amd v AAnBr) AvwpaAia Kai To HETPO Tou
G EAAeiyng, pe =0 oto MepifAio, uTropei va UTTOAOYIOTE! TPIYWVOUETPIKA £QapUO-  Alaviouarog ©O€ong Tou.

Covtag 1o Noépo Twv Zuvnuitovwy oto Tpiywvo FIMF’, wg mpog 1N LF. Zuykekpipyéva:

ri= (2c)2 + 2r(2c)cos(180 + 6) = ' ‘=2 +4¢? +4re-cos b
Eiong, ammd tov opioud g ‘EAAeIYnG, To dBpoicpa Twv ATroaTdcswy amoé Tig EoTieg:

r'+r=o0t00p6 =2a =>r'=2a-r = r? :(2a—r)2 = =44’ -2(2a)r+r2

omoTe e€lowvovtac Ta 2% péAn Twv dU0 TEAEUTAIWY OXECEWV:

2=t 4 tare-cosO=a’ -cC =ar+re-cos = a’ -’ =r(a+c-cosb) =

2

2
da” -4ar+r

c
22 a(l - 2 )
a -c a
r= =r = (6)
atc-cosO 1+i~cos9
a
O Aoyog NG AmréaTtaong Tng EoTiag amd 1o Kévtpo ¢ pog 1o MeydAo Huiggova a:
c
& =— (7)
a

opiCetal wg EkkevrpoTnTa (Eccentricity) Tng ‘EAAeiyng.
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AvTIKaBIoTWVTAG TNV TEAEUTAIO ax€On OTNV TTpoTEAEUTAIO, AQUBAVOUE:
a(l - &’
r(6) = # (8)
1+e-cosb

H Ekkevtpdtnta TNG ‘EAAEIYPNG, aTTOoTEAET éva BEIKTN UE TOV OTTOI0 CUYKPIVETAI N HOP®H
NG ‘EAAeIyng pe Tov KukAo, Traipvel Tiuég petagu 0 kai 1, pye Tnv TiwA 0 yia ‘EAAeiyn
TToU €x€l eEKQUAIOTEl o€ KUkAO (o1 EaTieg Tng ‘EAAeIwng cupTriTrTouv pe To Kévipo Tng)
Kail TRV Tign 1, yia ‘EAAeIYn 1600 TTAATUGEVN, WOTE Va €XEl EKPUAIOTET O EUBUYpAO
TuAKa (n EoTia F ouptittel pye 1o onueio A kai n EoTia F’ guuTtrittel e 1o onueio
A’).

H 1poxid Tng Appoditng utropei va BewpnBei oxedov KukAikr. O1 EoTieg F kai F’
NG TPOXIag TnNG BpiokovTal TTOAU kovta oTo Kévipo Tng C kai n  Ekkevipdtnta Tng
givar n pikpdTEPN OAwv Twv MMAavntwv Tou HAIaKOU 2uoTAPOTOG, HE TIUA HOAIG
0.00677. Emiong, ka1 n Tpoxid TnG 'ng, Tmou n Ekkevtpdtntd Tng cival 0.0167 ptropei
va BewpnBei PEPIKEG POPEG OE TTPWTN TTPOCEYYIOT KUKAIKY, WOTE va atrAoTtroindei 1o
HOVTEAO TNG OXETIKAG Kivnong autwy Twv duo MNMAavntwv. D»

Ta Tpoxiakd Emitreda (Orbital Planes) Twv MAavntwyv dev oupTriTtouv. Zxnua- To EkAemTiké Emrimedo Tpe autrv Tnv ovouaacia, 16T

Tifouv HIKpEG KAioEIg wg TTpog To Tpoxiakd Emimedo Tng M'ng, To omoio ovopdletar Otav éva owpa Bpebei mavw Tou Kol Tautéxpova eival
ExAeitrmiké Emitredo (Ecliptic Plane) 1 ETriredo Tng EKAEITTIKAG KaBW¢ Téuver O€ EUBUYpAupion pe Tov 'HAo kai Tn I, oupBaivel
v Oupdvia E@aipa Ot pEyIoTo KUKAO Trou ovopdletal ExAerrriki (Ecliptic). O ExAeyn.
TPoRoAég Aoimmdv evog MAavATn Tmadvw otnv Oupdvia Z@aipa, 6¢ Bpiokovral KaTd @.TPoxd MAaviim
Kavova €Tt TG EXAeIMTIKAG, TTapd pévov av o MAavAtng Ppedei mavw oto emimedo ™ V.
TnG. To emimedo TG Tpoxidg evég MAavATn Tépvel vontd o ETrimedo Tng EKAEITITIKAG
oe dUo onueia TTou ovopdgovtal ZUvdeopol (Nodes). O XZ(vdeopog OTOV OTIOIO O
MAavATNg avépxetal atd 1o NoTio Huliogaipio Tng EKAeITTTIKAG oTo Bdpeio, ovouddeTal
AvaBiBalovrag Zuvdeopog (Ascending Node) kai o ZUvdeopog oTOV OTIOIO O
MAavATng kartépxetal atmé 1o Bopeio Huiopaipio 1ng ExAsimmikAg oto NoOTIO, ovoud-
Cetai KataBiadovrag Xuvdeopog (Descending Node). H Mpauun mou diépxeTail
atéd Toug Zuvdiapoug ovopaletal Fpappn Twv Zuvdéouwyv (Node Line).

Qg T0oTnpa Avagopdg yia Ty Treplypa®n Twv Tpoxiwv Twv MAavntdv AdapRave- Of Tpoxiég Twy MAavnTiv dev Bpiokovral eTri Tou idiou
Tal oUoTNUa TTou TrepAapBavel To EKAEITITIKG ETTiTedo, pe TpwTelovta Afova T ETTTTEDOU. AV Kai Of TPOXIEG BewpoUvTal KUKAIKEG, yia
Bivbuvorn Tpoc 1o Eapivé lonuepivé Enpeio P, Tou opiletal w¢ To onueio oto AOYOUS TIPOOTITIKAG OXEBIAOTNKAY OaV ENEIPEIS.
otroio TTpofdaAAeTal 0 'HAIog eTTi TNG EKAEITITIKAG KABWG TTapaTnpeeital amod 1 I'n, katd
™ oTyury NG Eapiviig lonuepiag (Vernal Equinox). O tpocavatoAiouég piag D’
‘EMeIpng aTo XWwpo, kal Katd ouveTTela TNg TpoxIAg evag MAavATn, eEapTaral atd ToV  Ex tou opiopou gaiveral 6T o ‘HAIOC TTPoBAAAETal
TTpocavatoAiopd Tou MeyaAou Huidgovd tng kai pévo, trou dieuBuvertal T.X. 010 Me-  mavTa emri Tng EKAETTTIKAG.
pinAlo, eToPévwg PTTOPED va TTeplypagei oTov 38140TATO XWPO atTd 3 TTAPAPETPOUG,
TTOU €ival Ol YWwVieG:

+ n KAion Tou Tpoxiakou Emimrédou (Inclination) i, Tpog 1o EkAeimmiké Etri-
€50, TTOU yIa TNV AQpodiTtn cival Trepitrou 3.4°.

+ 710 MAKog Tou AvaBifadovra Tuvdéopou (Longitude of Ascending Node) ©,
n ywvia tng Mpauung Twv Zuvdéouwv atov Avapifadovia ZUvOECHUO HE TOV
Agova Tou Znpueiou . Kard tnv mmapouoa Trepiodo yia Tnv A@poditn n ywvia
gival 76.79°, ye ouvémeia n Fpapun Twv ZUVBECHUWY TNG VA TEUVEI TNV TPOXIA TNG
'ng oTa onueia TToU avTioTolxoUV GTIG apxEG louviou kal AekepPpiou avrtioToixa.
‘Eto1 e€nyeitai yiati mapatnpolvtal AlaBdoeig pOvov KAt autoug TOUG JIVEG.

+ 710 MepinAio Opiopa (Argument of Perihelion) w, n ywvia Tou MeydAou Afova Qg emtimedo ava@opdg XpnOIUOTIOIEITal TO ETTITIEDO TNG
oTo MepiAio e TN Mpapun Twv ZuvBEouwY, TTou yia TRV A@poditn eival 54.95°.  Tpoxiag Tng I'ng.

3 AvaBiBagovrag
$uydeopiog

Emimedo Tng
EKAamTlmg\.

Tp'oxld ng

AN

0pAg

Ag@poditn | n
Meydhog Huidgovag a 108,208,930km 0.7233321AU 149,598,261km 1.0000026AU
MepiAio r; = a(1-¢) 107,476,259km 0.71843270AU 147,098,290km 0.9832913AU
Apnhio  r4 = a(l+e) 108,942,109km 0.72823128AU 152,098,232km 1.0167139AU
ExkkevtpoTnTa € 0.00677323 0.01671123
Méon Tpoxiakr (AaTpikr) Mepiodog Pr 0.615197y  224.70069d 1.000017421y 365.25636d
>uvodikr) MNepiodog wg TTpog TN I'n 583.9214d
Méon TaxutnTa v 35.02km/s 29.78Km/s
KAion Tou A¢ova Mepiotpo@nig (A6gwan) | 177.3° (Avadpoun MepioTpogn) 23.44°
Mepiodog lMepioTpo@rig 243.0185d 23h 56m
KAion Tou TpoxiakoU Etmmédou i 3.395° E€opiopou 0°
MnAkog AvapiBdagovTa Zuvdéauou 76.792° -11.261°
(Longitude of Ascending Node) 2
MepiAio Opioua 54.954° 103.101° | Ta Tpoxiakd aToixeia TnG AQpoditng
(Argument of Perihelion) @ kai 'ng yia 10 2012
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>uvdudadovtag OAa Ta MO TTAVW OTOIXEIO TTPOKUTITEI OXNMA UE T OXETIKA Béon Twv
EAMemTikwv Tpoxiwv NG M'ng kai Tng A@poditng, atrd 1o oTToio YTTopEi va yivel n pe-
AETN TNG Kivnong NG A@poditng otnv Oupdvia Z@aipa Kal Vo EPUNVEUTE YEWMPETPIKA
TO Qaivopevo Tng AiaBaong otnv Trapouoa Trepiodo Tng loTopiag Tng 'ng.

MepmAio Opiopa
A@poditng 54.95°
Q

MpooTrTikn atreikévion TG Tpoxidg Tng 'ng o1o ExkAel-
TITiIKG ETitredo kal TG A@poditng ot etriredo KAiong
76.89° 8 Askepppiou 3.4°. O Meydahog Huid€ovag tng 'ng sivar n Fpaupn

* TwV AYidwy. ZT0 OXAKa €XOUV UTTEPTOVIOTEI Ol Xapa-
KTNPIOTIKEG YWVIEG TTIPOKEINEVOU VA YiVOUV ELPAVEIG.

22 AekepBpiou 2011 5:30UT
0

lavouapiou
£ 90

Meydahog Huidgovag
A@poditng AvaRiBacovrag

ZUvési‘mgg

0 Maprtiou 2012 5UT Mpauun Twv lonuepitv

0°

Emrimedo Tng KAion ETmiméSou
EKAEITITIKAC Tpoxiag 3.4°F

Fpappr Twv Agidwv

Twv TpoTTWV

O
256.89° e

Zpaipa Twv ATTAQVWV

O
5 louhiou 4UT

w % * %
7lowviou 50 oyvioy 2012 23UT A@rho e Yoo 48 ¥ 1w w %
ZTNPIYHOG A - 0p6r Popé
Maparnpwvrag €vav MAavAtn otnv Oupdvia Z@aipa, n TPoXIA Tou O€ OXECN PE TOUG Avédpopn dopd
ATTAQVEI ' 5 4 0 [ 4 2 Oupavia H Oupavia
G @aiveTal SIAQOPETIKA aTTd QUTHV TTou SiveTal oTa Mo TTAvw oxApara. O Ma- AvaToAd H Aton

patnenTg dev gival eEwTEPIKOG (KaTToUu 0TO AIdoTnua), aAAG Bpioketal TTavw oTn 'n
Kal TNV akoAouBei aTnv TpoxId TnG.

‘ET01, av uttoBéooupe OTI KatToia oTiyur N A@poditn BpiokeTal KOvTa oTnv AvwTe-
pn ZUvodo, n KateuBuvor Tng eival avTiBetn TG KatelBuvong TnG M'Ng Kai n TTPoBoAn
¢ atnv Oupdvia Z@aipa Kiveital Tpog TNV Oupdvia AvaTtoAr). KabBwg n katelBuvaon
NG eival AvtiBetn TG Popdag Twv AcikTwyv Tou PoAoyioU, n Kivnon XapakTnpigeTal wg
Op6n (Prograde). Opwg, n Appoditn Kiveital ypnyopdtepa amoéd tn I'n, k&mmoia oTiyun
TNV TANCIAZel kal otV KatwTtepn Z0vodo Tnv TTPOCTIEPVA. Z€ auTd TO JIGCTNHA N
mpoBoAn Tng otnv Oupdvia Z@aipa Kiveital Tpog Tnv Oupdvia Avon. Kabwg n kateu-
Buvon Tng eival Katd 1n Popd Twv AcikTwdv Tou PoAoyioU, n kivnan Xapaktnpidetal wg
Avadpopn (Retrograde). To onueio oto omoio aAA&el n kivnon amé Opbn oe Avd-
dpopn ovopdletal Znueio ZTnpiypou (Stationery Point). 1

211G 27 Maptiou Tou 2012 n A@poditn Bpédnke oe Béon Méyiotng Atoxig. Ao
QuTO TO OnuEio Kal PETA, KOTG Toug priveg Atrpihio kai Mdio, gaivetal va empBpaduive-
Tal WG TTPoG Toug AtTAaveig kal oTig 16 Mdiou Ba BpeBei oe Znueio ZTnpiyyou. X1n
ouvéxela n kivnor] Tng Ba yivel Avadpoun, XxapnAdtepa atréd Tnv Opbn Kabwg KaTépye- i
Tal otov KataBifalovra 20vdeapo. Ze 6Ao autd 1o didoTnua, Ba AduTTel 0TO dUTIKO @5
Oupavé kal Ba TTAno1agel kaBe pépa Tov ‘HAIo 6Ao kai TrepioadTepo. Maparnpwvtag AlaBoyikéc BEaeic Mg Kal AGPOBITIC Kal of VTIGTOIKES
TNV AQPOodiTN PE TNAECKOTTIO, N HOPPN TNG OTTO NUIKUKAIO Ba oTeveUEl TUVEXWGS OTO T1poBoAEC e A@podiTe oy Oupavia Zeaipa. Alakpi-
KEVTPO TNG Kal Ba TTaipvel TN HOP@r 6Ao Kal Mo OTeVOU WNVioKou, OTTwg akpIBWS youpe v aayr Tng kAiong Tou Alavioparog O¢onc.
oupBaivel kol ye TN ZeAAqvn. Mpog 10 T€éAog Mdiou, n Agppoditn Ba TAnCIGlel otV
KatwTtepn ZUvodo Ba @aiveTtal TTOAU xapnAd ato duTiké Oupave, pe duokoAia Ba dia-
KpiveTal kal TEAOG Ba xabei. Oa gupavioTei ava oTig 6 louviou TTpayPATOTTOIVTAG XAPTNG Tou OQupavou aTnV TIEPIOXN TTOU KIVEITal N
AigBaon ptrpog amd Tov ‘HAlo. A@poditn petagl lavouapiou kai louviou Tou 2012.

i 9 i Karwrepn
: ZUvodog

Paths of Venus, Mercury,
Jupiter and Uranus
January to June 2012
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ZuvOnkeg AiaBaong

O A6yog Trou o1 AiaBdaoeig Tng A@poditng cupBaivouv oTrdvia, gival 6Tl OTTAITEITAI VO
yivel oxedov TARpng euBuypduuion Mg-Aepoditng-HAlou. Autd onuaivel OTI TTPETTEI
va IKavoTroinBouv Tautdxpova OU0 CUVONKEG:

+  Katwtepn Zuvodog Mec-Aepoditng-HAiou
+ H A@poditn va BpiokeTal £1Ti TNG EKAEITTIKAG (EKAEITTTIKO MAdTOG A@pOoditng 0°)

FEWPETPIKA, O CUVBNAKEG QUTEG IKAVOTTOIOUVTAI TAUTOXPOVA, OTAV TA KEVTPA TWV OW-
paTwyv otn ogipd 'N-A@poditn-HAiog BpiokovTal oTn Mpauun Twv ZUvOECHWV.

KaBwg 6pwg 1a Tpia autd cwpara (kai €1d01K& 0 'HAI0G) dev £xouv aTTeipoeAAXIOTEG
0I00TACEIG OE OXEON UE TIS ATTOOTACEIG TOUuG, ol AloBdoelg Bev TTPOKUTITOUV POVOV
KOT@ TNV TTAAPN €uBuypduuIon, aAAG kal 6tav n I'n pe Tnv Appoditn Bpiokovtal aTnv
TTEPIOYXT TNG TPOXIAG TOUG KOVTA 0Tn Mpapur Twv Zuvoéouwy. AuTog gival Kal 0 Adyog
TTOoU OTnV Tpéxouaa Trepiodo Tng laTopiag Tng 'ng or AlaBdaoeig Tng AppodiTng Cup-
Baivouv 1 yupw oTig 8 AekepBpiou (6Tav n I'n mapaArdooel Tov AvaBifdalovta Z0voe-
ouo) i yUpw oTig 7 louviou (6tav n 'n mapaAAdooel Tov KatafiBadovta ZUvoeouo).

O xpodvog 1mou pecoAaBei ammd Katwtepn Z0vodo e KatwTtepn Z0vodo eival ioog
pe Tn Zuvodikn Mepiodo (Synodic Period) Tng Appoditng Pgeo. Av we N Méon Mw-
vioky Taxutnta TnG 'ng Kal @, n Méon MNwviakh Taxutnta 1ng Appoditng, agpou tival
OUOPPOTIEG Kal JeyaAUTepn eival n Taxutnta tng Appoditng, n Méan Zuvodikn Mwvia-
K Taxutnta TG AQpoditng diveTal aTTo:

N 2 2 2 N 1 1 1 N
Do = Wy ~ Wg = - = -
Lo K B Lo K B
P, -P
o __® "9 )
P, -P,

A6 Tn oxéon auth BéTovtag: Pe = 365.256d kai Po=224.701d umroAoyifoupe OTI n
Zuvodikn Mepiodog eival: Peo = 583.92d = 584d

Av n Tpoxid TG A@podiTng BPIOKOTAV OTO iBI0 €TTiITTEdO PE TNV TPOXIA TNG I'ng,
OnAadn emmi Tou EkAermtTikoU Emimrédou, 161 0€ KABe KaTtwTepn ZUvodo, dnAadr] kabe
= 584d 6a mapartnpoloaue AidBaon. Kabwg pia KatwTepn ZUvodog PTTOpPEi va oup-
Bei pe TNV A@poditn o€ oTTOI0OATTOTE GNUEio TNG TPOXIAS TNG, To av Ba TTapaTnEndei
AiaBaon gaptdral atd 1o EkAeimTikd MAGTOG £ Tou MAQVATN TN CUYKEKPIYEVN OTIYUN
(A Tautéonua amd TN Fwviwdn AmoéoTach Tou améd Tov ‘HAlo). Av 1o EkAeimTiko
MAd&Tog NG A@poditTng Katd Tnv KatwTepn ZUvodo ival PIkpoTePo atd TN Mwviwdn
AxTiva Tou ‘HAlou R 0, N A@poditn 8a Bpebei péoa ato Aioko Tou Kai 8a TTaparnenOsi
AidBaon. AuTo yivetal, 6TTwg avapépdnke, 6Tav n KatwTepn Zuvodog ouufaivel aTnv
epIoXN TNG MPAUUAG TWV ZUVOECUWV.

Avdaloya pe Tnv TP Tou EKAgITTTIKOU MAGTOUG TNG AQPOBITNG PTTOPET VA TTPOKUWEI
Kevtpiki AidBaon (Central Transit) av f=0°, Mn Kevtpikfj AiGBacn (Non Central
Transit) av 0°< § < R,0 Mepikn AidBacon (Partial Transit) av f = R, i va xaBei n
AidBaon av £ > R0 kaBwg o MAaviATng Ba d1EABel BopeidTepa 1 voTidoTEPa Tou HAIa-
KouU Aigkou.

MNa va yivel o uttohoyiopog Tou Métpou Tou Togou (o€ poipeg), TTou opilel To
€0pog TG Zwvng Twv AlaBdoewy, yUpw ammd To onueio TouAg TNG MPappng Twyv
Juvdéopwyv pE TNV TpoXIa TnG 'ng, péoa aTtnv otroia TTPETTel va Bpioketal n 'n (kai n
Agppoditn) katd Tnv Katwrtepn Z0vodo yia va trapatnpnBei AidBaon, xpeiddetal va
yivel avaywyn o€ HAIOKEVTPIKEG ZUvTETAYUEVEG. APXIKG UTTOoAoyiouue To EKAEITTTIKO
MAGToG b TG APpoditng, OTTWG PETPIETAI AT To KEVTPO Tou ‘HAlou. ATTo To Nouo Twv
Huimévwy oTo 1piywvo EVS:

oo o
sin 8
Ma va TapatnpnBei AiaBacn Tpétel f<0.26°, nAadA TTOAU WIKPO, OTTOTE Kal T0 b
KON PIKPOTEPO, KABWG N avTioToIXN ATTEVAVTI TTAEUPE TOU Fge< ro. AQOU yia TTOAU

MIKPEG YWwVieG UTTOPOUPE VA AVTIKATACTACOUWE Ta Hpitova e TIG ywvieg o€ AKTiVIa
KaBwg dla@épouv artrd 1o 70 SeKAdIKO WnPio Kal PETA:

sinb

@_Q:rijb: "0 ﬁjbzﬂﬂjbz ri_] B

b p To To To

(10)

1 AidBacn Tou louviou Tou 2004: re=1.01514AU, ro =0.7262AU xai f=0.2627°,
omote b=0.105°

Amé KatwTepn Zuvodo EVS og KatwTtepn Zuvodo
E’'V’S pecohaBouv 584 nuépeg kai n I'n €xer diaypa-
wel 1.6 TPOXIEG, vy n APpodiTn 2.6 TPOXIEG.

QO

\
\
\
s;\

AvapiBalovrag
2Uvdeo0g

/
/
/
%

KatapiBagovrag
2Uvdeopog

IXETIKEG BETeIG NG kKal A@podiTng aTNV TTEPIOXT) TOU
AvaiBdagovta kai Tou KataBifadovra ZUvOeaUoU TToU
pTTopoUV Katd TV KatwTepn ZUvodo va eueavicouv
AigBaon.

(1) Kevrpikr AidBaon
(2), (3) Mn Kevtpikn AidBaon
(4), (5) MepikA AiaBaon
(6), (7) Xapévn AidBaon

Mpoooxr! OTITIKA To OXAMA €ival TTAPAUOPPWHUEVO
KaBwW¢ OKOTTOG Tou €ival va avadeigel TIG YEWUETPIKEG
oxéoelg. O1 ywvieg gival TToAU PIKPEG Kal Ol TIAEUPEG
EV kai VS, Bpiokovtal oxedov €1i TG TTAeupdg SE
Kal n Koukida S givail 1o kévTpo Tou ‘HAIou kai 6x1 0
Aiokog Tou.
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YmoBétoupe Twpa o1 pia KatwTtepn Zuvodog trou cuvetrayetal AidBacn cuppaivel V2
petd Tov Avafifalovta Zuvdeopo. Otav n A@poditn digpyxotav amrd Ttov AvaPifd-
Covta 2ZUvdeauo aTo onueio Vo, N 'n AdN Bpiokotav petd Tn Mpappl Twv ZuvOEéGuwyY
aTo onpeio Eo . Otav teAikd n A@poditn ato onueio Vo poé@Tace Tn I'n, evw PPIoKo-
Tav 01O onueio Eo, Tpoékuye Zuvodog pe AidBaon.

20vodog

10 S@aipiké Tpiywvo VoVaVa' e@apudloupe Tov TUTIO Twv Teoodpwy &
AladoxIKWVY ZTolxeiwv yia Ta atoixeia (Vo = i, [, Vo2 = 90°, b), 6Tou I 10 EKAEITITIKO 8
Mnkog Tng A@poditng (Kal TNG M'NG) ME onueio avapopdg To ZUvOeoUod TNG KATA TNV
Katwtepn Z0vodo, OTroTE:

. . . . AvapiBa
cosi-cos90° = sinl - cotb - sin90° - coti = V°§f5’§°§;§g’vo

coti

o cotb H I'n éxel repdoel T Fpapuh Twy ZuvOiopwy oTav
tan b I = sin’! tan 0.105 I~ 1.770° @Tavel og authv N Appoditn. KaBwg n Appoditn
i == sin , ==l KIVETaI ypnyopdTepa Ba @TdoEl TN ' 0To onpeio E,

tan 3.395

0 =sinl-cotb-coti = coti=sinl-cotb= sinl =

sinl =

AkohouBwvTag 1o id10 OKETTIKO, AiGBacn PTTopEi va CUPBEI KAl CUPMPETPIKG TTPIV aTTo
T Mpappn Twv Zuvdéopwyv. To 160 eTTopévwg aTo oTToi0 PTTOPE va Bpedei N Agpo-
ditn yia va Tapatnendsi AidBacn éxel Métpo 1.77° x 2 = 3.54°. Me v utré0eon 6T n
'n kiveital 100TaOXWG O OAn Tnv Tpoxid Tng, KABe pépa diaviel TOEO WPETPOU
360°1365.256d = 0.986°/d, smropévwg cival duvatév va oupBei AIiBacn og XPOVIKG
NapdBupo (Window) 3.6d. AkpiRBéaTtepol uTToAoyIouOi, TTou AapBAavouv uTToWn Toug
611 n 'n dev KiveiTal IcoTaxwe, aAAd pe pIKpOTEPN TaXUTNTA TOV loUvIo Kal he peyaAu-
TePN TO AgkéuBplo, divouv yia Tov KataBiadovra Z0vdeapo Tov lolvio 6T ptropei va
TpokUwel AidBacn av n 'n Bpioketal o€ Xpovikd SIGGTNHA HIKPOTEPO TwV 44%:h amd
Tn Moauun Twv Zuvdéouwy, dnAadn MapdBupo 89h = 3.7d = 3d 16% h kai avTioToIXa
yia 10 AekéUBpIo KATTWG PIKkpOTEPO MapdBupo ico pe 3.5d = 3d 11h.

EvdeikTikég Béoeig g kai Appoditng ag XUvodo:
(1) Npiv, (2) Emi kar (3) Meta
H ETavaAnyn twv Alafdoswv Tov AvaBiBagovra Z0vdeapo.

H xpovooeipd Twv AlaBdoewv eival eTavaAnTTiKA Kal yia AidBaon PTropei va Trpo-
BAe@Osi pe pia oxeTIKA aKpiBeIa akOPN Kal UTTEIPIKA. To dIdoTnUa PeTagu dIadoxIKWV
AloBdaocwy eivai:

8 é1n, 121.5 £1n, 8 £€1n, 105.5 £Tn K.0.K. N akoAouBia eTTavaAauBaveral,
onAadn, ol AlaBdaaeig rapouaiadouv Mepiodo eTavaAnyng:
8+121.5+8+105.5 = 243 eTl)v
A6 TNV avakdAuywn Tou TNAEOKATTIOU 01 XpOoVIEG TTou €xouv auuBei AlaBdoeig sivai:
1631, 1639, 1761, 1769, 1874, 1882, 2004, 2012

KaBe 243 xpoévia emravalauBavovtal 4 AiaBdoeig, duo AlaBdaoeig atov Avapifalovta
>0vdeopo 10 AekéuPpio (o€ didoTnua 8 xpdvwyv), akoAouBei éva pakpu didoTnua
121.5 etwv kai yivovtal 0o Aiapdoeig otov avtifeto KatafiBdlovia ZUvoeouo Tov
lovvio (TTaAl oe didoTnua 8 xpovwv). H emmduevn emavaAnyn yivetalr peTd ammod
diaotnua 105.5 etwv TAAI oTov avTiBeTo 2UvOeopo K.0.K. ETropévwg pe Bdaon Tov
KUKAO Twv 243 €10V, £Xoupe avtioToixia Twv AlaBdaoewv 2004 -1761 kal Twv Al0-  ne Appoditg Téavw oTo Aioko Tou HAIoU OXEBIOTHE-
Baoewv 2012 - 1769. va avd euyn AiaBdoswy, amo v 1" AigBacn Tou Ae-

H emavéAnyn Twv AlaBdoswy opeileTal 0To yeyovog 6T 0 Adyog Twv Tpoxiakgv  KeuBpiou Tou 1631 mmou TpogBAewe o Kepler péxpi v
MepidSwv (ACTPIKWV) TN kar AQPOdITNE €ival TIOAU KOVTG OTO AGYO Twv akepaiwy  TEAEVTAIa Tou 217 aiova Tov lodvio Tou 2012. 210 api-
243/395. ETropévwg, HTTOPOUHE va BEwpAooupe 6T of MAavATES Ppiokovial o pia  OEPY 01 AlaBdaeig aToug AvapiBacoves 2uvbEapioug

" - . R 10 urva Agképppio kai ota Oe€id ol AlaBAaoeig aTou
pHopen Tpoxiakou Xuvroviopou (Orbital Resonance). Karc?[mBd(ovfsEpZuvaécuoug fo ufva |EUVIO.€ £

2x€010 Tou Richard Procter o 1883 pe ta povotdaTtia

Mpdyuart, av ge KATTOIA XPOVIKI OTIYURA €ixe TTpokuwel AiGBacon, evvoeital yéoca o€

o 1 4 A . AvaiBalovrag Z0vdeopog 0.189
katrola Zwvn Twv AloBdocwy, Ba TTepdoouv: S, /yl?l_%\
243 Aatpikéc Mepiodor Mepipopdg Tng Mng, ou avtiotoixolv oe; - EEs \
365.25636d x 243 = 88,757.3d Exhemmia
Kal avTioTolxa: (4486 1+243 1
2360 2117 1874
395 AoTpikég Mepiodol Mepipopdg Tng AQPodiTNG, TTOU AVTIOTOIXOUV OF: KartaBiBagovtag TUveopog 012
224.70069d x 395 = 88,756.8d .
EKASITITIKR
OonAadn xpovikn diagopd poAig 0.5d, TTOAU pikpr] yia va pn Bpioketal n Aepoditn Kai N Tpoxid Agpositne
'n péoa otn Zwvn Twv AlaBdocwv Tou idlou Zuvdéapou. Puoikd péoa oe autd To (4486 1+243 ¢
XPOVIKO B1aoTnua Twv 88,757 nuepwv Ba £xouv OnUEIWOEI: 2247 2004 1761

H AppodiTn @T1dvel kGBe Popd vwpitepa aTa pavTeRou
NG, oTréTE Kal o1 ZUvodol TTapouaiddouv oAicBnon katd
N QOPAa TWV BEIKTWV TOU PoAoyIOoU.

88757.3d/583.92d =152 KatwTepeg ZUvodol
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To @IAi Tng Appoditng — AU

Mwpyog BouTupdg

Evvoeital 611 kaBwg utrdpxel autr) N PIkpr dia@opd PeTagu Twv AoTpikwy Mepiddwv
NG 'ng kai Twv AcTpikwv Mepiddwv TG APpoditng, ol AlaBdacelg dev gival TTAVOUOIO-
TutreG. K&Be @opd tmou eival va cuvavtnBei n 'n pe tnv A@poditn yéoa otn Zwvn
AlaBaoswv, n Appoditn @TAvel vwpIiTEPA OTO pavteRou TnG Ye atmoTéAeoua n AiaBaon
va TTpayparoTroleital OAo Kal vwpitepa pe atroTéAeoua va TTpoaAAeTal aTo Aioko Tou
‘HAiou S1a@opeTIkd onueio TNG TPOXIAG TNG TTOU ATTéXEl DIQPOPETIKN aTrdaTACH OTTO
NV EKAEMTTIKA.

Me tTrapdpolo GuAAoyIouS uTTopoUE va doule yiaTi ol AlaBaacelg epgavifovtal Kai
ge Ceuyn TTou atréxouv 8 £1n. O Adyog Twv Tpoxiakwy Mepiddwv NG Mg Kai Tng
AppodiTng eival TTePiTTOU i00G Kal Je To AGyo Twv akepaiwyv 8/13. Av o€ KGTToIa XPOVI-
Kr OTIYUN €ixe TTpokUWel AiIGRacn Kal TTEPAGOUV:

8 AoTpikég Mepiodol Mepipopdg TnG 'NG, TTOU AVTIOTOIXOUV OE€:
365.25636d x 8 =2922.05d

13 AoTpikég Mepiodol Mepipopds TN APpodiTng, TTOU AvTIoTOIXOUV OE:
224.70069d x 13 = 2921.11d

n Appoditn @Tdavel vwpitepa aTo 8eTEG pavTeBoU TNG KAl O€ TTPWTN TTPOCEYYICT, TTPO-
yMaToTroiei ZUvodo 0.94d=23h vwpitepa amd 1o onueio TNg Tponyouuevng AidBaong,
KAGTI TTOU €KTOG OTTO TO yeyovog Tng AigBaong, aimioAoyei kal yiati ol AiaBAceig Tng
TToU améxouv 8 £1n, cupPBaivouv TravTa Tov idlo prva (Askéufpio f lodvio). Ouwg
oTNnV TTPAYUATIKOTNTA N dlagopd cival TETola TTou dev gival duvaTtdv va TTPOKUWE! Kal
3" katd oeIpd Katwtepn Z0vodog PETA aTro 8 Xpovia PEGA aTn ZWvn Twv AIGBACEWY.

MNa mapddeiyua, n AidBacn 1ou éAaBe xwpa oTic 8 louviou 2004, KaBwg Kal auTh
TTou Ba cupBei oTig 6 louviou Tou 2012, atroteAolv (eUyog, OTTWG (eUYOG aTTOTEAOUV
Kal ol peAhovTiKEG AlaBdoeig Tng 11™ AekeuBpiou Tou 2117 kai g 8™ AekeuBpiou
Tou 2125.

+ To 2004, n 'n épTtaoce oto Mrikog Tou KataBiBdalovta Zuvdéapou TN Appoditng
oTI¢ 7 louviou oTig 03:10:30 UT. H Agppoditn épace Tov Katapifdalovra ZU0v-
Oeopo 11.75h apyotepa atrd m 'n. Xpeidotnke GAAeg 17.5 wpeg yia va eTaoEl
TN 'n. Z0voAo 29h petd atd Tnv Tapodo Tng 'ng atd 10 Zuvdeopo. H ZUivodog
€yive péoa otn Zwvn Twv AlaBacewv.

+ To 2012, n A@poditn Ba ¢tdoel otov KatapiBdlovia 20vdeouo oTi¢ 6 louviou
oTig 16:55:40 UT. H I'n Ba ¢1doel ato MAkog Tou Zuvdéopou 10.5h apydTepa,
oTIg 7 louviou oTig 03:28:30 UT. H Agpoditn Ba trepdoel Tn 'n oTig 6 louviou
01:29:28 UT (Méoo tng AidBaong) 26h mpiv aut @Tdcel oto ZUvdeouo. H
AigBaon Ba mpayparotroin®ei 55h vwpitepa atrd 1n cufuyr) Tng Tou 2004.

+ To 2020, n Appoditn Ba @Tdoel otov KatapiBdlovia 20vdeouo oTi¢ 5 louviou
oTig 19:00 UT. H KatwTtepn Z0vodog Ba eixe ouuPei 2 pépeg vwpitepa. MoAu
VWpIG yia va rapatnenBei AiaBaon.

MepikéC QOopEC N WIa aTTd TIC AlaBAoEIC evog {elyoug uTTopsi va pn cupPei. Av 1o 1°
péAOG Tou Leuyoug eival oxedov Kevtpik AiaBaon, n Katwrepn Z0vodog yetd ammod 8
Xpovia, ytropei va oupPei TTOAU vwpig Kal ekTOG TG Zwvng Twv AlaBdoewyv ToU
avTioToixou Suvdéouou. ETol, Xadnke n AidBacn tou 1404, (1o 2° puéhog Tou {elyoug
1396/1404), kai yio TTOAO Aiyo Ba utropoUoe va Xabsi kai n AiaBaon Tou 2854 (1o 2°
MEAOG Tou Celyoug 2846/2854), kabBwg atd Tov lonuepivé Tng 'ng n Agpoditn Ba
xaoel Tov ‘HAlo, av kai Ba Trpaypatotroifjoel Mepikii AidBaon aKOUPTIWVTAG YIia TTOAU
Aiyo 1o Xeidog Tou Aiokou Tou ‘HAlou yia KdTToIeg TTEPIOXEG Tou Bpeiou Huiogaipiou.
AKOpn Ba xoBei kai n AiaBacn Tou 3097 (to 2° péAog Tou euyoug 3089/3097). H
ouxvoTtnTa Pe Tnv otroia Xdavovtal o AloBdoelg Tou Aegkeufpiou eivalr peyaAlTtepn
KaBwg 10 XpoVvIko MapdBupo yia autd To pAva gival JIKPOTEPO Tou louviou.

210 diIdoTnua Twv 8 Mivwy €Twv TTou 1000TalI aXedOV e To didoTnua 13 AgpodiTia-
vwv (A kaAUTepa KuBnpiaiwv) eTwv, £xouv onuelwBei:

2922.05d/583.92d = 5 KatwTepeg 2Z0vodol

O1 Katwrepeg Z0vodol KatavéuovTal oXedOV OPOIOUOPPa OTIG TPOXIEG TWV CWHATWV.
Mia ZUvodo¢ aTréXel aTrd TNV TOUEVA TNS KaTa 216° Trepitrou. O KUKAOG OHWC Bev
KAgivel TTARPWC Kai n 6" Z0vodog dev cuptrittel pe v 1. H uoTépnon aBpoiletal
OuUVvEXWG Kal o ZUvodol otrigBodpopouv katd TN Popd Twv AgikTwy Tou PoAoyiou.

Me v mdpodo Tou Xpdévou, n Mpapur Twv Zuvdéopwv TG APPoditng Trepl-
oTPEPETAI, Ol ZUVOECOI TG PETATOTTICOVTAI GE OXECN PE TNV TPoXId TNG NG Kal KaTd
ouvétteia aAAGgouv Kal ol nuepopnvieg Tou n I'n TapaAAdoel Toug Zuvdéauoug. Autd
YiveTal eu@aveg Kai atrd Tnv oAicBnon Twv nuEPoPNVIWY Twv AlIaBAcEwY OTN OXETIKA
E@nuepida. Mpiv amd 5,000 xpoévia o1 ZUvdeopol avtiaToixouoav oTig 21 Mdiou kai
omig 19 NoepBpiou, petd amd 1,500 xpovia o Zivdeouol Ba avtioToixouv oOTIg 21
louviou kai oTig 21 AekepBpiou (katd Ta HAlooTdola) kai petd amd 80,000 trepitrou
Xpovia Ba ETTIOTPEWYOUV OTIG GNUEPIVEG NUEPOUNVIEG.

AlaxpovVIKR aTTeIKOVIoN TwV JovoTTaTiwy Twv Alad-
ocwv TWV 2% ueAwV Twv Jeuywv Tou AvaBiBadovta
2uvdéapou Tou Agkepppiou.

AvaiBadovrag Z0vdeopog Tpoxi& AQPodiTnG
................. -
Exkhermmmikn (£ N e e
.................. T
.......... &
1+16 +8 t -8
KataBiBagovrag Z0vdeopog
S E——
EKAEITTTIKA“ @
""""" @
................ Q...
t+16 +8 t t-8

2020 2012 2004 1996
Aev gival duvaTov va TTapatnendolv 3 SI0d0XIKEG

AlaBdoeig TTou va atréxouv 8 xpovia.
N

MéyioTo g
Ai6Baong

23

Méyioto g
AidBaong

H AidBaon Tou 2004 diéoyioe To NoTIo Huio@aipio Tou
HAlakoU Aiokou, evw n AidBacn Tou 2012 tov diaayidel
oT1o Bépeio Huiogaipio. Mpokeiral yia ocuduyeic Alapd-

oeig KataBiBagovra Zuvoéopou.

111av 2014 90°

/—I\

13 lav 2006

180°

Koo iﬁé.{';)wug
Z0vdEoHOG

15 Auy 2015

4 lou 2020

6 lou 2012 270°
8’lou 2004
O1 nuepounvieg kai o1 B€oeig TNG Katwtepng Zuvodou
atré Tn AidBaaon Tou 2004 péxpr T AidBacn Tou 2020
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To @IAi Tng Appoditng — AU Mwpyog Boutupdg

E@nuepida AlaBdaocswyv Tng A@poditng: 1 - 4,000 p.X.

Tnyuég Emmaguv (UT- Universal Time) ‘HAiog AidBaon rasesces pi Viwvs, el 461
Huepopnvia hh::nm hh!r:1m Mhﬁvllggno hl':::nlm hh!r\r/1m Aluxwf.)lo“Og Riﬁ1 Dsc GhShT Table des passages de I‘l’e’rms sur le Soleil pour deux
0060 | May 23 | 23:20| 23:34| 03:23| 07:11| 07:25 87.4| 3.817| 20.25| 15.939 mille ans.
0181 Nov 22 19:36| 19:52| 23:39| 03:27| 03:42 114.3|15.895|-20.48 4.064 Ilycn.‘xtrsnte-cinq,cncomptumlcsCinqquisonlduutcv,m.
0303 | May 24 | 03:27| 03:42| 07:28| 11:13| 11:28 157.7| 3.977| 20.71| 16.089
0424 | Nov 22 | 19:01| 19:17| 23:05| 02:54| 03:10 9.6|16.033|-20.86| 4.201
0546 | May 24 | 07:35| 07:50| 11:31| 15:13| 15:28 232.3| 4.138| 21.13| 16.239
0554 | May 22 | 03:42 - | o4:51| - 06:00 933.6| 3.990| 20.72| 16.093| |7 91838 [8 G334 | 94s 5 FRETa L
0667 | Nov 23 | 18:20| 18:36| 22:24| 02:11| 02:27 99.2(16.172|-21.21| 4.338| [k iy S | T 35is | 318 4
0789 | May 24 | 11:33| 11:48| 15:24| 19:00| 19:15 307.6| 4.300| 21.52| 16.389| === s ; 7 B
0797 | May 22 | 06:41| 07:18| 08:32| 09:45| 10:23 866.6| 4.151| 21.14| 16.243| |[i25|2 % 5555 7 i
0910 | Nov 23 | 17:28| 17:44| 21:28| 01:11| 01:27 207.9|16.312|-21.53| 4.475 et L 43
1032 | May 24 | 15:18| 15:34| 19:03| 22:32| 22:48 373.4| 4.463| 21.87| 16.539| |13 m ¢ 452 |8 1050 1o A
1040 | May 22 | 10:02| 10:29| 12:23| 14:18| 14:45 791.8| 4.314| 21.52| 16.393| [i5:6(23 mai 626 1 |25 53 35 3
1153 | Nov 23 | 16:45| 17:01| 20:38| 00:15| 00:31 307.6(16.454|-21.83|  4.613| .65, |'65c 1y 8 49 18 055850 iy 1 43 235 5 !,qgr, B
1275 | May 25 | 19:00| 19:17| 22:37| 01:57| 02:14 444.9] 4.627| 22.18| 16.689| |'Sh| §il € 94o (8133215 |63 |37 o |5 o A
1283 | May 23 | 13:04| 13:27| 15:44| 18:01]| 18:25 733.6| 4.477| 21.87| 16.542| [Jel3im 245 BEa S I8 las o h
1396 | Nov 23 | 15:43| 16:00| 19:25| 22:49| 23:06 424.3|16.595|-22.10| 4.750| _ ) . .
1518 | May 26 | 22:28| 22:45| 01:56| 05:06| 05:24 505.3| 4.791| 22.45| 16.83g| [livakag Tou &ixe dnuoaieoel o Lalande. ‘Exouv
1526 | May 23 | 16:13| 16:34| 19:11| 21:48| 22:08 666.7| 4.640| 22.18| 16.692| Olaypagei ol Xapéveg Aiadoeig Tou 902, 1145, 1388.
1631 | Dec 07 | 03:51| 04:59| 05:19| 05:40| 06:47 939.3(16.912|-22.64| 5.045
1639 | Dec 04 | 14:57| 15:15| 18:25| 21:36| 21:54 523.6|16.738|-22.34| 4.888
1761 | Jun 06 | 02:02| 02:20| 05:19| 08:18| 08:37 570.4| 4.957| 22.69| 16.988
1769 | Jun 03 | 19:15| 19:34| 22:25| 01:16| 01:35 609.3| 4.805| 22.44| 16.842
1874 | Dec 09 | 01:49| 02:19| 04:07| 05:56| 06:26 829.9(17.056|-22.82| 5.182
1882 | Dec 06 | 13:57| 14:17| 17:06| 19:55| 20:15 637.3(16.881|-22.56| 5.025
2004 | Jun 08 | 05:13| 05:33| 08:20| 11:07| 11:26 626.9| 5.121| 22.89| 17.137
2012 | Jun 06 | 22:09| 22:27| 01:29| 04:32| 04:49 554.4| 4.969| 22.68| 16.991
2117 | Dec 11 | 23:58| 00:21| 02:48| 05:15| 05:38 723.6(17.201|-22.97| 5.320
2125 | Dec 08 | 13:15| 13:38| 16:01| 18:24| 18:48 736.4(17.026|-22.74| 5.163
2247 | Jun 11 | 08:42| 09:03| 11:33| 14:04| 14:25 691.3| 5.289| 23.05| 17.287
2255 | Jun 09 | 01:08| 01:25| 04:38| 07:51| 08:08 491.9| 5.135| 22.87| 17.141
2360 | Dec 13 | 22:32| 22:52| 01:44| 04:35| 04:56 625.7(17.348|-23.09| 5.458
2368 | Dec 10 | 12:29| 13:00| 14:45| 16:31| 17:01 836.4(17.172|-22.90| 5.301
2490 | Jun 12 | 11:39| 12:02| 14:17| 16:32| 16:55 741.1| 5.454| 23.17| 17.436
2498 | Jun 10 | 03:48| 04:05| 07:25| 10:45| 11:02 442.7| 5.301| 23.02| 17.290
2603 | Dec 16 | 20:43| 21:02| 00:13| 03:25| 03:43 517.1|17.494|-23.18| 5.596
2611 | Dec 13 | 12:04| 13:07| 13:34| 14:01| 15:04 934.8(17.319|-23.03| 5.440
2733 | Jun 15 | 15:02| 15:30| 17:18| 19:06| 19:34 808.3| 5.623| 23.24| 17.587
2741 | Jun 13 | 06:33| 06:49| 10:17| 13:44| 14:00 385.6| 5.468| 23.14| 17.440
2846 | Dec 16 | 19:30| 19:47| 23:11| 02:35| 02:52 432.1(17.643|-23.24| 5.735
2854 | Dec 14 - - | 12:19| - - 1026.7|17.466 |-23.12| 5.578
2976 | Jun 16 | 17:45| 18:19| 19:44| 21:10| 21:44 850.5| 5.791| 23.28| 17.735
2984 | Jun 14 | 09:01| 09:16| 12:49| 16:22| 16:37 336.3| 5.634| 23.21| 17.589
3089 | Dec 18 | 17:39| 17:55| 21:31| 01:06| 01:23 320.6(17.790|-23.27| 5.873
3219 | Jun 19 | 20:50| 21:46| 22:19| 22:52| 23:49 908.1| 5.957| 23.28| 17.885
3227 | Jun 17 | 11:21| 11:37| 15:13| 18:50| 19:05 293.4| 5.801| 23.25| 17.738
3332 | Dec 20 | 16:16| 16:32| 20:14| 23:56| 00:12 235.5(17.939|-23.26| 6.012
3462 | Jun 22 | 23:29| - | 00:27| - | 01:26 948.1| 6.123| 23.24| 18.034 ] ) , .
3470 | Jun 19 | 13:31| 13:46| 17:26| 21:07| 21:22 247.9| 5.967| 23.25| 17.887| MéXpI TS 04 OkTwBpiou Tou 1582 frav o€ Xprion To
3575 | Dec 23 | 14:29| 14:44| 18:32| 22:19| 22:34 131.5(18.087|-23.23| 6.150| louAiavé HuepoAdyio (Julian Calendar). )
3705 | Jun 24 - - ] 02:32] - - 989.3| 6.289| 23.16| 18.182| Merd amé auth T pépa, N nUepounvia ou akoAou-
3713 | Jun 21 | 15:25| 15:40| 19:22| 23:05| 23:20 215.2| 6.133| 23.21| 18.036| 6noe diopbwbnke o€ 15 OkTWRpPIoU Tou 1582 gU-
3818 | Dec 25 | 12:57| 13:12| 17:01| 20:50| 21:05 41.1(18.237|-23.16 6.290| @uwva pe 1o M'pnyoplavé nuepoAdyio (Gregorian
3956 | Jun 23 | 17:22| 17:37| 21:21| 01:06| 01:21 175.2| 6.300| 23.13| 18.184| Calendar).

ATrootdoeig kal Taxiotnteg M'ng ka1 Appoditng kard Tn AidBaon
H Amréotaon MNAavATn-HAIou uttoAoyiCeTtal atd Tnv AANBr AvwpuaAia pe Tn oxéon (8):
R
iy =~
1+e-cos

Ma 1 M, n EkkevipdtnTa eq =0.0167112. 1 8 louviou Tou 2004, 29 wpeg (1.2d)
MeTd TO Tépacua amd Tn Fpauun Twv Zuvdéopwv, n AAnNBAg AvwuaAia tng 'ng
pTTOpEi va utroAoyioTel we N ywvia KataBiBalovta Tuvdéopou kai Inusiou P (256.7°),
eAaTTWPEVN KATd TN ywvia Tou Znusiou P pe 1o MepifAio (102.9°) kai auénuévn katd
T ywvia Tng 8éanc ¢ Mng e Tov KarapiBalovra Zuvdeapo (1.2d = 1.2°), dpa:

MepiAio Tng 'ng
5 lavouapiou 02.9°

ANn@rG i
AvwuoAia *,

O O
. 0
7 louviou 256.7 5 louviou 2004

06=256.7° - 102.9° + 1.2° =155.0° Fpaupn Twv Zuvdtapwy 08:13UT
AVTIKOBIOTWVTAG OTOV TUTTO AAUBAVOUNE TO GUVTEAEDTH k, TTOU €KQPALEl TNV ATTOOTA- To EKAEITTIKG ETiTredo yia Tov UTTOAOYIoNS TNG
on og AU: AANBoUg AvwpoAiag TG Mng.

re =ke 0o pe ke =1.0150949 (11)
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To @IAi Tng Appoditng — AU Mwpyog Boutupdg

Opoiwg yia v Appoditn n Ekkevipdtnta eq =0.0067732. 1g 8 louviou, 17.5 Wpeg @
(0.7d) petd amo Tov KaraBiBadovra ZUvSeopo, améxel atmo autdv 360%/225.7=1.1° kar

n AANBA¢ Avwpalio YTTopei va UTTOAOYIOTET WG: Ta Tpoyiakd Ztoixeia Twv MNAavnTwyv aAAG{ouv pe TNV
o o o o TTAPOdO TOU XPOVOU, ETTOUEVO Eival VO UTTAPYXOUV
0o =180°-54.9°+1.1°=126.2 KATTOIEC BIAQOPEG PETAEY TWV £TWV 2012 kai 2004.
AvTIKABIOTWVTAG OTOV TUTTO AaUBAVOUE:
re=1.0039703 oo (12) Mepinhio Opiog

A@poditng 54.9°

A6 Tov 3° Nopo Tou Kepler, axéon (5):

2 B 2 2
£y Py ag R )3 224.70069 3
ag ag ag Py 365.25636 L
7 louviou 256.7° i
ay = 0.7233321a, (13) o Tov Sovdtopy - e 0t

apa:
ro=1.0039703 x 0.7233321 06 = ko 0o e ko =0.7262039 (14)
H Atréotaon 'g-Agppoditng civai:

AMBASE g
AvwpgAia

H Tpoxid Tng A@podiTng yia Tov UTTOAOYIGHO TNG
AAnBoUg Avwpaliag Tng AppodiTn.

Fee = Fe - 19
OTTOTE YE ATTAN) aVTIKATAOTAON:
ree =1.0150949 ag - 0.7262039 g =keo 0o HE koo =0.288891 (15)

AapBdvoupe Tn oxéon petagu g Aréataong Mg-A@poditng oTig 8 louviou 2004 kai
Tou MeydAou Huidova.

O uTToAoyIoPAS TWV TAXUTATWY PTTopei va yivel amd 1o 2° Népo Tou Kepler, oupgwva
pe Tov omoio n Eppadikr Taxutnta evog MAavhtn mapauével atabepr. Av Eg 1O
Eppadov mou mepikAeiel n Tpoxid TG M'ng kai Pg n MNepiodog Mepipopdg Tng:
Eg Oepr
—— = otol¢
Po PN

v EMeyn E = wab, émou a o Meydhog tng Huidgovag kai b o Mikpdg Tng
Huidgovag, ol otroiol cuvdéovTal Pe Tn oxEon:

b=a\li-é

ETTOPEVWG AVTIKOBIOTWVTAG UTTOPOUNE va BPOUE TNV TIUA TNG oTaBepng yia Tn 'n:

Eg ﬂ'dé \ll—eé

= (16)
Pe By
Av oT1o onuegio Tou Bpioketal n ', n AkTiva TNg Tpoxidg Tng €ival rg Kal 0€ PIKPO
XPOVIKO didatnua At Siaypd@el YIKPA ywvia 4@, TTOU avTIOTOIXEl O€ JIKPA YETATOTTION
™G 'ng katd s, To Eupadov AEq Tou Topéa TTou éxel oapwBei utroAoyileTal atd 1o
EpBadov tou tpiywvou SEE’, we:

1
AEq = 7 s - 1g (17) To Eupadév Tou pikpol Topéa oupTritTel pe To Eufa-

) . 06V Tou PIKpoU Tplywvou av n ywvia TNG KOPUPHG
Opwg: 4 givar pIkpn.
s
dp=——= Ads = Ao -1y
)
oméTe N (17) ypdgeTal:
] AE 1 4
AE®:—A¢~}’2:> © - - ¢~r2
2 ® At 2 At 0 ®

AE, 1
-y (18)
At 2 @
61mou we N MNwviak Taxutnta Mepipopdg Tng Mng. E€iowvoupe T1g (16) kai (18) Kai
ekppdaloupe Tnv AkTtiva o€ AU o1ToTE:

1 5 n-aéﬂ]—eé 2n\[1-eé

0 Kt = eNT TN (19)
2 e @ P 2
® k2P,

AT TNV OTIOIC AVTIKABICTWVTAC HE TIUEC AaUBAVOUPE we =1.93194 X 107 rad/s=0.0398 /s
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To @IAi Tng Appoditng — AU Mwpyog Boutupdg

TéMog, n Mpappikh Taxutnta TG 'ng divetal aTo:

2m1-¢}

Vg = Wgly = Vg = maea (20)
TNV OTToIa AVTIKABIOTWVTAG TIG TIUEG AAUPBAVOUNE ve =29.336 km/s
Oupoiwg yia TV AgpodiTn:
271'\“—@5 27[\[1—65
Wy = — (21) Kai vy = Ta@ (22)
ko Ry ele

HE wo =3.22352X 107 rad/s=0.0665""/s xai vo =32.235 km/s

Kwvog
Mapaokiag

H I'n otnv Napaokid Tng AppodiTng

‘Eotw AirAdg Kwvog pe kopu@r) Tnv A@poditn kai evéTeipa pia euBeia Tou diaypa@el
10 Xeihog Tou HAlakou Aiokou. O Kwvog atd tnv avtiBetn mTAeupd Tou ‘HAIou oplo-
Oetei To xWpo Tou ekTeivetal n Mapaokid (Penumbra) tTng A@poditng. AT Kd&Be
onueio Tou Xwpou Tng MNapackidg, N AQpoditn @aiveral va BpiOKETOI OTO EOWTEPIKO
Tou Aiokou Tou ‘HAiou. 'Eotw 611 cav Bdon g Mapaokidg (010 €€AG yIa ouvTouia
Mapaokid) Bewpolpe pia Tour Tou KWwvou atrd eTTiredo KABeTo aTov Afovd TOU, TO
otroio atréxel amd Tov ‘HAlo amméoTaon ion ye tnv AkTiva tng Tpoxid tng 'ng.

Otav n Appoditn Bpebei atnv TTEpIoX Zuvdéapou TnG Kai N MNMapaokid TunBei amd  Karda tn AidBaon g Appoditng n ' Bpioketal atnv
TNV Tpoxid Tng 'ng, o€ KABe onueio Tng Topung TTapatnpeital AidBaon. Kabwg n Agpo- Mapackid Tng. H Kopuer Tou Kwvou tng Mapaokidg
oitn Kkiveitanl €1 TNG TpoxIdg TnG, Kiveitalr opdppotta Kal n Mapaokid TngG, n omoia  amoTeAei To KEVTpo ZUPMETPIOG TwV TTPOBOAWY Tou
aQou £xel peyaAuTepn peyaAuTtepn Mwviakr Taxutnta ammd 1n F'wviakh Taxutnta TG Kévipou Tng Appoditng Tavw otov HAloké Aioko.
'ng, Ba capwvel éva TuAua NG Tpoxiag TG 'ng, éwg 6tou Bpebei Tavw 1 KaTW,

€KTOG Tou EkAeImTikoU ETrimrédou. \2

Vi \Y;
210 ZUoTnua Avagopdg Tng Agpoditng, N AppodiTn, kal katd cuvémela n Mapa- Vs
OKIG TNG, TTapapévouv akivnreg, n ' Ba omoBodpopei péoa atnv MNapackid (KIveiTal
KATd TN QOpda Twv OEIKTWV Tou poAoyiol). AT TIg dIadoxIkEG BEaelg TTou TTepvd n I'n

péoa otnv MNapaokid, n A@poditn TTpoBdarAeTal otov ‘HAlakd Aioko wg TTpog Kévtpo
(Kévtpo Zuppetpiag) Tnv Kopuer tou Kwvou Tng Mapaokids. ETopévwg, 1o Movottd-
TI TNG APPOodiTNG TTavw oTov ‘HAI0, atroTeAei To cUPPETPIKO Tou MovoTtraTiou TnG 'ng
KATd TN OXETIKA TG Kivnon péoa otnv MNapaokid.

A6 Tn yewpeTpia Tou oxfiuatog Tou Aiokou Tou ‘HAlou pe Tnv Mapaokid ptropoupe
va utrohoyiooupe Tnv AkTiva Tng Bdong tng Mapaokidg otnv Tpoxid NG I'ng.
ZUYKEKPIPEVQ:

RHapQ =FEE" =FEE'+E'E" (23)
A6 Ta duola Tpiywva EE'V kai SS'V: Aiadoxikd ZTiypioTuTa Twv Béoewv NG Mapaokidg ka-
, , 1& TN AidBaon, étav n I'n Bpioketan ota onueia Eq, E»
EE _ £V N EE _ "eo — EE' = &0 R = e 775 R = Kkal E3, ev avtioTolxa 1o onpeio Tng 1™ ETTa@Ag TTavw
SS" VS R, o o © o © otnv MNapackid Bpiokeral oTa E4, E4 kai E4”.
"o Av gavTtaoToUpe TNV MNapaokid akivntn (ZUoTnua Ava-
EE' =( -1 )R@ (24) @opag TNG Appoditng) n 'n Tn diaypdgel ammé apioTepd
o TTpOg Ta Oe€IG KATA TO EUBUYpappo Tunua E4E, (dnAa-
Emiong, amo Ta 6poia Tpiywva S'VV’ kar S’'EE™: dA n I'n @aivetal va omoBodpopei). To ouppeTpIKS TOu
R D Do . E+1”E, mapatnpeital amd 1n 'n mavw otov HAlakd
E'E _ S'E — E'E _ S'E Aioko oav 1o Movotrdr Tng Aidfaong.
yv' N4 Ry S'V S
Kal KaBwg 0 Adyog opoIdTNTAG 10XUEl Kal yia TIG AAAEG BIaOTACEIG TOUG, TT.X. Ta UYn;: ﬁgggomg
E'E" 7 , s o
=— = FE' =— RQ (25)
Ry o o
>uvdualovtag TG (23), (24) kai (25) AapBavoupe:

T T s
RHapQ:(r Ry -Ro)+ . Ry = . (R T Ry) - Ry =
Q Q Q

k@
Ripo = S (R, T Ry)- R, (26)
Q

To péyebog NG Appoditng eTraugdvel Tnv AKTiva TnG
MNa Re=695,500 km ka1 Ro=6,050km xata T AidBacn Tou louviou Tou 2004, n Mapa- Mapaokiae me.

OKIG gixe AKTIV R 1,9 =285,145 km. AOYWw Twv PeydAwv atrootdoewv V V' // E'E”
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>¢ oM agopd otn MNwviaki Taxutnta TG MNMapaokidg gival autovonTo, 6T Ba gival ion
pe Tn Fwviakn Tayxotnra 1ng AQpodiTng.

TéANog, n oxéon petagu TG MpapuikAg Taxutntag TG 'ng kai TnG Mpapuikng Tayu-
TnTag TG Bdong Tng MNapaokidg TrpokUTITel dlaipwvTag Katd géAn Tig (19) kai (21):

anll—eé Vg

P 2 2 2 |, 2

o, ki P 7 PkiAlI-¢ P kzAl1-e
o _ ole e _ e 92 i = Ve :M% 27)

Do 2ny|1-¢l U Fpkgy|l-€; Pk2\1-€}

2 g
kg Fy

a1ré Tnv otroia yia Tn AidBaon Tou louviou Tou 2004 AauBdavoupe Tnv TaxUtnTa TNG
NG Napaokidg o€ avaloyia ye Tnv TaxuTnTa TNG I'ng:
0 1apo= 1.643804 (28)

H MpappikA Taxitnta g Napaokidg oe ammoAuTo PéyeBog ival: v ,,0= 48.223km/s

H KAion Tou MovoTtrartiol Tng Aidfaong wg mpog TNV EKA&ITTTIKA

‘Eotw 611 TN oTiypA 110U N 'n Bpioketal oto onueio E, Tnv akouptrd n MNapaokid g
Appoditng (1" ETagn). Metd@ atmé xpoévo ¢, n I'n kivouuevn €t Tng TpoxIdg TS Bpi-
OKETOI OTO onueio A €xovtag diavuoel amdéoTaon:

EA=5s¢=vot

210 id10 XpovIKG didoTnua ¢, To Kévipo NG Bdong Tng Mapaokidg Kiveital €T Tou
emmrédou NG TpoxIag TS Appoditng, dpa ue kAion i=3.395° w¢ mpog v Tpoxid Tng
'ng, peTagépovTtag o€ TTapdAANAn Tpoxid To onueio Tou eixe yivel n Emaend, oto
onueio B, o€ amdéoTaon:

H KAion Tou MovoTrariot Tng AidBaong atov ‘HAio yTro-
pei va uttoAoyioTei atrd Tnv KAion Tou GUUPETPIKOU TNG
EB = S11pQ = V1apQ-t 10U €ival To Movotrdri Tng 'ng péoa otnv Mapaokid.

O1 Khiogig kata 1o AgképpBpio kai Tov lodvio dev gival
To eubuypappo Turpa BA atrotelei To GUPPETPIKG To MovoTraTiou TG AQPOdITNG. AV jgec kabug eEapTivTal amé T TaxiTATa TS M, TS
BK kaBetog oto EA, n KAion # tou MovoTtraTtiod 1mpog Tnv EKAemTTIKA ptTOpEi va AQPOBITNG Kal TNg amméoTacng amoé Tov ‘HAIo.
UTTOAOYIOTET WG:

BK
tann = ———
AK
Ouwg:
AK = EB -sini

BK = EK - EA=EB-cosi-FEA
ZuvoualovTag OAEG TIG TTOPATTAVW OXETEIG, AOUBAVOUE:
EB-sini Vfgpol " SiN i 1.6438 - vgsini
tann = = = =
EB-cosi-EA Vszopol * COS - Vg + 1.6438 - vgcos i - vg

. 1.6438-sin 3.395° .
n= tan ( ) =8.64 (29)

1.6438 - cos 3.395° - 1

H Aidpkeia Tng AidBaong

AkoAouBoUpe To cuAAoyioud TTou akoAouBricape yia Tov uttohoyioud Tng KAiong Tou
MovotraTiol aAAd yia Kevtpiki AigBaon tng A@poditng, TTou ouverrayeTal 6T n I'n \'C:\
TTpAyPaToTIOIEl Kivnon Katd 1n didueTpo Tng Mapaokidg. Apou ol TaxUTnTeS Yia PIKPO £ So A

Xpovikd didoTnua gival otabepég, n avahoyia Twv Pnkwv Tou diaviouv n I'n kai n L
A@podiTn o€ iooug xpdvoug gival N idia ye TNV avaAoyia Twv TaxuTATWY Toug, apa: S [Tap®@ B

Spape= 1.6438s¢

Kara v Kevrpik AidBacn n 'n mepvda atmé 1o Kévrpo 1ng Mapaokidg, é0Tw oT1o E

Kal €0Tw OTI e§€pXeTan atro 10 A. AT 10 Népo Twv Zuvnuitévwy oTo Tpiywvo EBA: IriypiéTutia Kevrpikig AigBaong ota onpeia g
Tpoxiag Tng 'ng TTou cupBaivouv.
A32 = EA2 + E32 -2EA-EB-cosi = R2 = 32 + s2 -2s S Qcosi = ApioTepd n 'n oto Kévipo Tng Mapaokidg kai degia n
Top® ® Top@ ® W 'n kata v 47 ETaer] 1ng Appoditng aTto Aioko Tou
R° =5  +(1.6438)s” -2s -1.6438s -cosi= R =0.6438s HAiou.
HopQ @ @ @ ® HopQ ®
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AV ¢, TO XPOVIKO dIGCTNUA yIa TO TTEPACHA atrd TO éva AKpo Tng JIOUETPOU OTO
GAAo, BIaIPWVTAG WE ., KAl TO BUO PEAN TNG TTIO TTAVW OXEONG AAUBAVOUE :

2R 0.6482 - 2s 2R 2R
Map®  _ © __ fy° _ 0,64821)@ Sl = — R (30)

t t t 0.6438v
®

max max max

AVTIKOBIOTWVTAG TIG METABANTEG WE TIG TINEG R 7000 =285,145 km kot ve =29.336 km/s
Bpiokoupe 6T N YeyaAuTtepn Xpovikn didpkeia AidBaong eival ¢, =30,196s = 8h23s.

H AigBaon pe Tn peyaAutepn didpkeia Ta TeAeuTaia 2,000 xpovia ouvéRel To Noép-
Bpio Tou 424 kai KABWG UTTAPXE HIKPOG AlaxwpIiopog (dev ATav akpIBwg Kevipikh)
gixe diGpkeia 8h10s.

levikd, n didpkeia Twv AIOBACEWY PITTOPET VO UTTOAOYIOTET WG KAAONA TOU £, OTTO  H TaxUTnTa TG APpoditng aTtov HAlakd Aioko eival

v emikevTpn ywvia ¢ 1" kai Tng 4™ Emagnc Toug. Av n ywvia auth sivar 20 amd  avefdptntn Tou €idoug ¢ AIGBAcNC TToU TTpaya-

10 Tpiywvo KBA: Totrolei (Kevtpikr) AiaBacn AD, ; Mn Kevtpiki AC).
. . 2d 2R

d=R-sinl > 2d =2R-sinf > — =

) )

-sin@=>t=t__sinf (31)

max

Mértpnon AoTtpovouikwv AtrooTdoewv pe NMapdAAagn

‘EoTw 61 2 atoua, Ta A kai B, okotrelouv ae éva €vOpo TTpog TTapartipnon M, Tou
£XEl Yo @oOvTo Ta Bouvd. Adyw Tou OTI Ta dtopa PBpiokovral oe dlIAQOPETIKA BEon
€XOUV Kal JIAQOPETIKA TTPOOTITIKK), OTTOTE TO ATOUO A BAETTEl TO BEVOPO va TTPORAA-
Aetal oTo Bouvo A, evd To atopo B BAETTEl TO Bévdpo va TTpoBaAAeTal aTo Bouvd B'.
To @aivouevo gu@aviong SIOPOPETIKNG TTPOOTITIKAG 0¢ K&Oe MaparnpnTr, TTou o@eiA-
€Tal 0TNn B€0n Tou, ovopdletal MapdAAagn (Parallax) kai n £z TTou oxnuari¢eTal amo
TIG €uBgieg Opaang pe kopuPn 1o OEvOpPo ovopddletal MapaAAakTikig FTwvia ) ammAd
MapdAAagn.

Av TTiow a1 10 dévopo I, utmpxe éva dAAo dévdpo I, Ta anueia TTPoBoArG Tou
oTo uTtoBaBpo Ba Atav diagopeTikd, é0Tw Ta A” Kal B”, n yetafu toug amdéoTaon Ba
ATav pikpoTepn (A'B’>A”B”), 0TTwg etmiong pikpoTepn Ba rtav kai n MapdAiagn Lz’
AnAadn, 600 TTIo pakpid Bpioketal To dEvOPOo TOCO TTIo pIKPN gival n MapdAiagn.

O1 Mapatnpntég BAETTOUV TO BEVEPO VA KAAUTITEI BIO-
Av K n mmpoBoAn tou M oto TuAua AB, TTou cuvdéel Toug MapartnpnTég, N ATTOOTOCT  QOPETIKG ONUEio TO PAVTOU.
MK ptropei va uttoAoyioTei pe Tn péBodo Tou TPIywVIoUoU aTro:

AK =KII -tanm,
BK = KII -tanm,

6mou 10 AB ptropei va petpnBei wg MAkog Avagopdg (Baseline) kai £7;, /&,
MTTOPOUV VA PETPNBOUV WG CUUTIANPWHATIKEG TwV Za kal Zf. Av 1o T BpiokeTal
TIAPA TTOAU POKPIA, WOTE 7;, m, <I° ytropei va BswpnBsi OTI fanm; = m; KA tanmw, =
75, OTIOTE N TTIO TTAVW OX£0N UTTOPEI VA YPAPTEI:
AB AB
Kll=———=KIl =— (33)
w,tw, T

AB
= AB=KII -(tanz, +tanm,) = KIl = —————— (32)
tanm, +tanm,

WE ;, 7o, T OE AKTIVIA. B

Zmv Tepimtwon Twy MAavnTwy, To urdBabpo eival n Zeaipa TwV ATTAAVWV KAl VIO T gnusia TTou aTTéxouv TIEPICTOTEPO aTTd To MIAKOC
va eival perprioiun n MapdAagn 1 akdpn kaAUTepa yia va HETPNBET WE TN HEYAAUTEPN  Ayggopdc AB, éxouv Kai pikpoTEPN MapGAAGEN LG
OuvaTh TIUA TTPOKEINEVOU va eAaxioToTroinBoUv Ta o@AApaTa, emAEyovTal OUO TOTTOI TTPOC T0 AB.

TTOU va aTTéXouv TTdpa oAU peTagu Toug. Evvoeital guoikd, TTwg TTdvw otn 'n 10

peyahutepo Mnkog Avagopdg eivar 2Re. Emiong, n MapdA\agn petpiétal otnv

Oupavia Zeaipa, O0TTwg PeTPIETAI Kal N Fwvikdng ATmdoTacon heTagu Twv AGTEPWV. @

MAKoG~_ =4S
L N R T — - ) B
&y Mavime 77T QA
v aviTng
! w
i Zgaipa Twv
 ATAaviv
w
ATT6 TN YEWHETPIA TOU OXANATOG aiveTal OTi: H MapdAAagn Tou MAaviTn uTTopei va HeTpnBei wg T0
d d 160 A'B’ 0TV Oupdvia Z@aipa, OTTWG PETPIETAI KAl
L L KA0e wviwdng ATTéoTacn PETAEU Twv ACTEPWV.
T 2 2
tan — = =>r=——"
7 VA
tan —
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Kabwg 6pwg n MapdAagn Twv MAavntiv Traipvel TIPEG pikpdTepeg amd I' g [@-

Moipag, tanm/2 = /2 dpa: Avr=1"=60"16T¢:
d 1/2=30"=1.454441043 x 10"*rad
2 d ) d tan /2 =1.454441054 x 10™
F= . =r= T n r= o % 206,264.8062 (34) dnAadn dlagopd armé 1o 12° yn@io Kai PETd.
[ rad
2

OxX€On TTOU CUWTTITITEI PE Tn OoX€0on TTOU TTPOEKUWE ATTO TOV TPIYWVIOUSO HEYAAWY
OTTOOTACEWV.

To 1672, o ItahoyadAAog AaTtpovouog Giovanni Domenico Cassini (1625-1712)
ato MNapiol kai o ouvepydtng Tou Jean Richer (1630-1696) oto Cayenne Tng MaAAI-
KNG MNouiavag otn NoTio Apepikn, pérpnoav tnv MapdAiagn Tou Apn katd tnv AvtiBe-
o] Tou, OnAadn 6tav o MAavATNG BPEBNKE TNV KOVTIVOTEPN TOou atmmdéoTaon amd Tn 'n
(0.374U), omote mrapouciale Tn peyaAuTepry Tou MapdAAhagn. Bprkav ot n MapdA-
Aagn Tou eixe TNV iR 25”7, uttoAdyioav Tnv améoTaon 'n-Apng Kal ammé auThy, KoTé-
An€av ém 1AU=138,000,000km.

Av kai v gpyacia Twv Cassini kar Richer tnv ekTiunoe 1d1aitepa 10 gUvodo g "%
AcoTtpovopikig Koivotntag, o Halley Tng doknoe okAnpr KpITiKA, KaBwg Bewpolae OTI -0
n JETPNON TOUG dev ixe yivel ge Tnv KaAuTepn duvaTth akpieia. O Halley yvwpile Tnv /
epyaoia Tou Gregory kal Bswpouoe 0TI n KaAUTepN péTpnon MapdAAagng ptropoloe —
va yivel ye Tnv Appoditn, kabwg autdg ivarl o MAavATng TTou eTAvEl KOvTUTEPQ aTN N
(0.274U). H pévn duokoAhia Atav 611 o MAavATNG BPIoKETAlI OTNV KOVTIVOTEPN ATTO- . . ) .

. . . . ) ., , . yia 8Uo MapartnpnTég Tou BpickovTal o€ SINPOPETIKA
otaon katd Tnv Katwtepn Z0vodo, dnAadr) o€ XPOVIKI OTIYMI| TTou gival NuEpa Kal eV FewypoQiké MAGTN Tavw o1 M. H A@podiT dev
gival duvaTov va PeTpnOei n OXETIKA B€an Tou wg TTPog Toug ATTAaveic. Av OUwWG O £10¢pyETal 0TO Aiko Tou HAIOU, OUTE KQl TOV £YKATG-
MAavATtng Tpaypatotrolotoe AidBaon Ba Atav opatég kal Ba ATAV duvaTA KAl N Agimer Ty iSia XpoVIKA GTIyRA Kai yia Toug 500
pétpnon tng MapdAagng Tou mavw otov ‘HAlo. TNa tov Halley 6pwg autd Sev ATaV  Moparnpnréc.

TPOPANHa, kaBug eixe TNV epTTElpia TTapaTAPNong piag AidBaong Tou Eppn. O€wpoU-  Karg tov Halley n o0ykpIon HETAED TwV XPOVIKGV
o€ pakioTa, 611 N TIpdTaon Tou Gregory va yivel kal éupeon pétpnon g MapdAAagng  siapkeiciv g AiGBacnc Tou pétpnoe o kade Mapa-
pe xpovopétpnaon, Ba Bonboloe oTo va dlopbwbouv Ta oeAAuaTa TNG AUECNG PETPN-  TNPNTHG UTTOPET Va PEIDCE TO COAAUA PETENONG TWY
ong TwV YwVIWY, KaBwg n PETPNON TOU XPOVou yiveTal pE PEYOAUTEPN aKpiBeEIa O Twvikv Oéong Twv ETragwy, TTou peTpolvTal he
oxX€0n PE TN PETPNON TWV YWVIWV Kal atré Ta KaAuTepa MwvioueTpikd Opyava. TwviopeTpikd Opyava.

Ta povotrdtia TnG Appoditng ato Aioko Tou ‘HAlou

2xéon Naparnpoupevng MapdAAagng kai Mpaypatikig MapdaAAagng

Katd tn AigBaon, Tapatnpeital n mpoRoAr Tng Appoditng Tavw otov HAlako Aioko.
lMNa va utmoloyiotei n MapdAAagn mpémel va petpnBei amd kdBe lMapatnpnth n
Fwviwdng Améotaon Tou Aiokou TNG A@Poditng atrd £va TTPOCUPPWVNHEVO OnuEio
Tou ‘HAlou, €é0Tw 10 KévTpo Tou. Aapfdvovtag otn cuvéxela To dBpoioua Twv Mwviw-
Owv Atrootdoewy, TTpokUTITeEl N Maparnpoupevn MapdAAagn (Observed Parallax).

Opwg kabwg o 'HAlog &¢ BpiokeTal o€ dmreipn amoéoTacn atmod Tn 'n ueioTatal Kai
auTtoég (kai katd ouvémela kal 1o Kévipo Tou) lMapdAiagn otnv Oupdvia Z@aipa
(Zeaipa Twv ATTAavWV), KATI TO OTToi0 TTPETTEI va An@Bei uTTdWN GTOUG UTTOAOYIOHOUG
KaBw¢ avapéveral va givai epitrou 1o 0.27/0.73= V4 g MapdAa&ng Tng Appoditng. 2g
O1 koukideg oTa anueia Tng Béong Tou ‘HAIoU Kail TNG

Av Ao kai Bo o1 TpoBoAég TNG Appoditng amd Toug Maparnpntég A kai B avtioToixa . : g )
A@poditng avTioToixouv oTa Kévipa Twv CwPdTWV.

Kal Ao Kal Be o1 rpofoAég Tou 'HAlou atrd Toug Mapatnpntég A kai B avrioToixa

ExAeimrtiké Emritedo

To Kévrpo Tou 'HAlou kai n

auTd Trou pTropei va petproel o Mapatnpntrg A gival 10 T6§0 Ao Kal A@podiT oTnY OUPaVIA Taipa

auTo TTou pTTopei va peTprael o Mapatnentig B ival 1o 160 BoBo
ATIO dlaopeTIkEG BETelg TTavw oTn I'n, To Kévipo Tou

‘HAiou rpoBdaAAeTal o€ S1apopeTIKA onpeia Tng Oupd-
viag Z@aipag, kabwg ugiotartal MapdAAagn. Av utro-
B¢ooupe 611 o1 MapartnenTég eAduBavav pwToypagieg
TOoU 'HAIOU Kal JETA TTPOKEINEVOU VO JETPAOOUV ThV
MapaAAagn, ToroBeTolaav TO éva QIAY TTAVW OTO
&AAo euBuypappifovtag Ta KEvipa, N atméoTacn Twv
IXVWV NG A@poditng Ba avTioTolyouoe oTn MeTpou-
pevn MapaAAagn.

KaBwg ol ywvieg Twv T6¢wv eival TTOAU PIKPEG UTTOPOUUE VA TIG XPNOIMOTIOIOUNE OF
TUTTOUG 0QV VA ETTPOKEITO YIO PAKN, TT.X. OTn o@aipa Tou MAavntdpiou, o AioKog Tou
‘HAiou TTou KataAapBavel pia TTOAU PIKPA TTEPIOXA TNG €KTAONG TNG, O TTOAU KOAN
TTPooEyyion PTTopei va BewpnBei emmiTredog Kal Ta PAKN avaAoya Twv YWVIWV TTOU
TOUG avTIoToIXoUV. O1 KOPUPES TWV YWVIWY Twv TOEWV Bewpeital 0TI BpiokovTal OAeg
oTo id10 onueio, 0TTWG Bewpeital ATI Kal 6OAA Ta oupdvia GwaTa BpiokovTtal oTnv idia
em@eaveia. ABpoifovTag eTTopévwg Ta T6Ea TTou pag divel o k&Be MNapatnpnTthg atmod Tn
OIKN TOU TTPOOTITIKN, AapBdavoupe Tnv MNapartnpouuevn MapdAAagn ,;:

. = Ao g + By By
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H MpayuaTtiki MapdAhagn 1ng AQpoditng avTioToiXei QuUOIKG oTo 160 Ao B¢ , dpa:
Ty = AgBy = 1y = Ay Ay + A B, + ByBy = (Ao A, + ByBy)+ A, B
Ty =my, t g (35)

AvTikaBioTwvTag otnv Mo Tavw oxéon Tig MapaAAd&eig Appoditng kai 'HAiou pe 10
A6yo Tou Mrikoug Avagopdg TTpog Tn AtooTaor Toug atd Tn 'n, AauBavoupe:

d d d
=Ty T = Too = (36)
Yoo I n d
)
AvTikaBioTwvTtag TIG (11) Kai (15) oTnv Mo TTavw oxEéon AapBdavoupe:
d kgoagd
kgodg = = kgodgT,, t—=d=
a
Tob + kea ore H diadpopn Tng Appoditng otn AidBacn Tou 2004
o"® OTTWG aTTOTUTTIWONKE aTrd Ta Hhiakd Mapathpntipia
k. -k k. -k d Tou GONG o¢:
o "o o "o
kgoagm,, = 2 i ag = ( ¢ ) (37) ® Udaipur 1ng Ivdiag,
® k k@g T, Learmonth Tng AuoTpaAiag,
dnAadh oxéon amd Tnv oToia pTropsi va utroAoyioTei o Meydhog Huia€ovag tng El Teide Twv Kavapiwv Nnoiov

Tpoxidg Tng 'ng ammd 10 Mrikog Avagopdg kal Tnv Maparnpoupevn MapdAAagn ammd  Maparnpoupe 611 n Maparnpotuevn MapdAiagn siva
Ta GKPa Tou. AVTIKABIGTWVTAS TIC TIWEC Twv CUVTEAESTWY k og AU, yia Tnv 8" louviou  apkeTd 8UokoAo va petpndei kabwg n Muwvikdng Até-
2004, AapBavoupe: oTaon Twv Kévipwv TG Appoditng eival MIKpdTEPN Kal
até 1N Fwviwdn AIGueTPo TNG
ag = 2.476384

(38)
Top
yla AuEan XPAON OToug UTTOAOYIoUOUG TTou Ba akoAouBrioouv.

H MaparnpoUpevn NapdAAagn amrd YmépBeon Pwroypa@iwy. Yroloyiopog Tou AU

2TIG PEPES YOG, UTTOPOUNE va TTAPOUNE QwToypagieg Tou ‘HAiou amd Emiyeia Mapa-
TnpnTApIa (17.X.Tou AikTUou Tou GONG) 1} atré AlaoTnpikd TnAeokoTa. Av TTAPOUME
OUO pwTOYpaPieG TTOU EARPONCaV TNV idia XPOVIKH aTIyuA attd dia@opeTikd MapaTtn-
pnthpla Kai TIG utrepBEégoupe uBuypappidovtag TG OxI HOVO WG TTPog To KévTpo Tou
‘HAIou aAAG Kal wg TTpog To Boppd Tou Kal ouykpivovTag TIG SIaoTACEIG TOU EI8WAOU
Tou ‘HAlou o1n @wToypagia pe ™ Fwviwdn Aiduetpo Tou HAlou (~31.5°), agou
METPACOUPE TNV ATTOOTACN TWV IXVWV TG AQPodiTNG UTTOPOUPE VA UTTOAOYIOCOUME TV
Maparnpoupevn MapdAAagn oe “ Tng poipag. ETnv TTEPITTTWON PAAICOTA, TTOU Ogv
uTTApXoUV €vOEifelg TTpooavaToAiouou Tou Boppd Tou ‘HAlou (kdTmwg dUOKOAO OTIG
MEPES HOG) pTTOpOUUE va Xpnoiyotroifooupe TIG HAIakéG KnAideg rp GAAoUG gpgaveig
NAIGKOUG OYXNMATIOPOUG Yia va TTETUXOUNE OCWOTA TNV UTTEPBEDT.

. D

1. ApxIkég q)wToypacplag Tooo 10 péyebog 600 Kai 2. MetatpotrA 010 id10 péyebog. MeyéBuvon waoTe va
o TTpooavatoNapog (Seite TNV MNpoegoxn) eivai armroktoel 0 'HAlog Tnv idia pwToypa@Ikr dIAPETPO.
O10QOPETIKOG

AladoXIKA OTIYMIOTUTTO JETAOXNMATIOUOU BU0 QwTO-

YPOQIWV TTou EAAPONCav TNV idia akpIBWG XPOVIKN

oTIyU atméd dlagpopeTikoUg ToTTOUG MNapartipnong

Kal n UTTEPBEDT) TOUG TTPOKEIMEVOU Va PETPNOEI
Learmonth n amdéaTaacn (o€ © TG Poipag) TWV KEVIPWY TWV

4. YrépBeon €Id0WAWY TNG APPodiTnNG pe OKOTTO va £EayBei n TIUA

NG Mapartnpoluevng MapdAAagng.

Learmonth

3. NepioTpo@n yia Koivo Trpocava-
ToAIopo Tou ‘HAlou.
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Mwpyog BouTupdg

To Alaotnuikd Tnheokoémo TRACE (Transition Region and Coronal Explorer)
™S NASA xpnoipotroiénke yia 1n Aqun ewTtoypagiwv uwnAng avaiuong tou ‘HAlou.
211G 8 louviou Tou 2004 TPARNEE WIa CEIPd aTTO PWTOYPAPIEG KATA TN JIGPKEID TNG
AigBaong TG Appoditng. O1 pwToYPaQIEG UTTEPTEBNKAV KAl TTPOEKUYE EIKOVA TTOU
TTapouaiadel Ta oTiypioTuTra NG AildBaong mdvw oto Aioko Tou ‘HAiou oav éva
MaUpo KupaTioTd Kopddvi. AuTO TTIPOéKUWE w¢ ouvémela TnG MapdAAagng TTou
eionyaye n kivnon tou TRACE yupw amod mn I'n. To TRACE Bpiokdtav oe MoAIknA
Tpoxia (Polar Orbit), oe amoéataon 6,698km amé 10 Kévipo NG I'ng pe Mepiodo
Mepipopag 91min mepitou. OTav 10 TRACE Bpiokotav oto Bdpeio Moo, n AppodiTtn
TpoBaAroTav voTidTepa atov HAlokS Aioko kai étav Bpiokdtav ato NoTio MoAo n
Appoditn TTpoBarArdTav Bopeldtepa. Emmouévwg, ammd autriv Tn ouvBeon ptropei va
uttoAoyiaTei n améoTaon MNg-A@podiTng Kal oTn cuvéxeia N AaTpovopuik Movdada.

To mayog Tou Kopdoviou eival ioo pe TN Fwviwdn AidueTpo TG A@podiTng, TToU
autryv TV Nuépa ATav 57.8”. Av oxedidooupe 2 TTAPAANAES YPAUUEG, TTOU N Ia va
EQATITETAI OTO TTAVW PEPOG TWV KOPUPWV TOU KUPATOG Kail N GAAN OTO E0WTEPIKG TWV
KoIAGdwV Tou (avTIoTOIKEI OTNV ATTOOTAON PETAEU TWV KEVTPWY TWV BiOKWV TWV KOpU-
QUWV TOU KUUOTOG KaI TwV KEVIPWY TwV JiOKWV OTIG KOIAGBEG TOU KUPATOG), N WETAEU
Toug arréoTacn ptropei va dwaoel Tnv MNaparnpoupevn MapdAiagn Tng Appoditng.

To TRACE nAtav og MNoAikr) Tpoxid kai gixe pévipa
oTpappévo ToTNAeokdTIO Tou TTPog Tov ‘HAlo
(k&BeTa 01O ETTITTESO TNG TPOXIAG TOU).

>xeOIACOUPE MIa PIKPOKAIMOKO €XOVTOG WG TTPOTUTTO PAKOG Tn JIGUETPO Tou Aiokou
™G Appoditng. Av n KAigaka éxel 10 uttodiaipEéoelg TTapatnpouue 6Tl N améaTacn
METAEU Twv TTapAAANAWY YPOPPWY avTIoTOoIXEl TTEpiTTOU gg 8.2 UTTOdIaIPETEIS TNG
kAipakag. Etropévwg, kai n Mapartnpouuevn MapdAAaén 7, TOU avTigTtoixei o€ 8.2
utrodlaIpETElg, Eival:

Top=0.82X 57.8"=47.4"= 2.2980169 X 107*rad
Etropévwg amoé tn oxéon (38) yia Mrkog Ava@opdc 2 x 6,698km TTpokUTITE!:

2%6,698km
1AU = 144,358,000km

ag = 2.476384
2.2980169x10™*

TTOU ATTEXEI OTTO TNV TTPAYUATIKA TIPA TTEPITTOU 3.5% o@AAua TTou oQeiAeTal GTOV TTPO-
XEIPO OXEDIOTHO TNG PETPNTIKAG KAIHAKAG.

YtroAoyiopog Tou AU atré Emiyeieg Mapartnpnioeig

EmiAoyn Twv Tormwyv lMaparnpnong

>1n Mé60odo Halley mrpokeiyévou va uttoAoyioTei Ye akpifeia n aréoTacn PETALU Twv
dlagopeTikwv Movotratiwv Tng AidBaong tou Tmapatnpei o k&Be lMapartnpntAg,
oTTQITEITOI Va Yivel xpovouétnon OAng Tng BIGPKEIAG TnG, TTou BIapkei TrepiTou 6%
WPEG 0€ QUTAV TNV TTEPiIdO TNG IaTopiag TG 'ng. Ouwg, o€ autd To Xpovikd dIdoTnua
£€Xouv aAAdgel o1 oXeTIkEG BEoelg Twv MapatnpnTwyv wg TTPog TNV APPoditn Kabwg
auToi TTAnoiIddouv i atropakpuvovTal amd authyv, PE aTTOTEAECUA va PETABAAAETaI
avtigToixa kai n MapdAAagn kai n Fwviwdng AidueTpog TG Appoditng. O1 Trapdyo-
VTEG TTOU TTPOKAAOUV Tn PETAROAR TNG atréoTaong Twv MNMapartnpenTwy atmd Thv Appo-
oitn eivai:

+ Hraxutepn kivnon tng A@poditng £1Ti TG Tpoxidg TnG. MeTagu Tng oTiyung g
>uvodou (MéyioTto Tng AiIGBacng) Kai TNG GTIYUAG MIAG eTTaQG N AQpoditn €XEl
TANoIdoel ) atropakpuvBei ammd Tn .

+ Hmepiotpoer NG 'ng. Z1n didpkeia TnG AidBacng n I'n €xel TepIOTPAQE TTEPI-
TTOoU KOTé TO ¥4 YUpW aTT0 TOV GEOVA TNG.

0 1°° mapdyovTtag TTpokaAei apeAenTéa uetaBoAr Tng MapdAAa&ng. AT Tn oTIyur TNS
Juvoedou pEXPI TN oTiyun piog Emaenc n Agpoditn éxel diaypdwyel peyaAutepo 1650
Katd 360°/(584d*24h)*(3+%) = 0.083° amé 1o 1650 ToU £xel Blaypdwel n I'n. Ze auté
10 160, N amooTaon Mc-AQpPoditng PelwveTal 1 augavetal To TTOAU 500km, PnKog
TTOU av oUyKpIBei ye Tnv atréaTaon MG-A@podiTng @aiveral 0TI TIPOKAAEI OQAAUQ TNG
16ENG Tou 0.007%.

O eIkdveg £xouv AneBei atd To KavaAl Twv 160nm.
Ta keva TTpoépyovTal aTTO XAPEVEG EIKOVEG AOYW TWV
QOTOXIWV JETABOOTG TOUG OTO £3APOG I TwV OIAKO-
TTWV yia aAAayr onuegiou TTapatipnong. Ag onpeiwoei
emmiong, 611 6Tav 0 dopuPdpog Bpioketal ato NoTIO
MéAo Tng 'ng emmeIdn €xel Tnv idia @opd pe Tn gopd
Kivnong TnGg A@poditng, n @aivopevn TaxUuTNTa TNG
A@ppodiTng eival HIKPATEPN KaI T BIABOYXIKA OTIYMIOTU-
T8 TNG OTIG KOPUPEG gival TTUKVOTEPA. To avTiBeTo
akpIBwg cupBaivel 6Tav o Aopuopog BPicKeTal OTO
Bopeio MéAo.

Ta povotaTia NG AidBaong yia duo MNaparnpntég
TTou Katd TV 1" ETragn BpiokovTal aTa SUTIKA TNG
'ng. Me Tnv tepioTpo@r) TnG 'ng o1 MapartnpnTég
mAnoiadouv TNV A@poditn kai n MapdAAngn eAaTTw-
VETAI. 2TO OXNua dev £Xouv TNPNBei o1 avaloyieg,
TTPOKEIPEVOU VO TOVIOTOUV OI IAPOpPEG.
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O 2° TrapdayovTac TTPOKAAEl GQAAUA TTOU OPeiAeTal o€ U0 GUVICTWOEIC. H pia ouvi-
oTWoa Tou elodyel Kal To JeyaAuTepo a@dApa, eival n oXeTikr) Béon Twv MNapatnpn-
TWV WG TPoG Tov lonuepive. To BeTIKO eivalr OTI QUTH N CUVICTWOO MTTOPEI va
avTIOTABUIOTE OX1 OVO pE TTOAUTTAOKOUG UTTOAOYIOPOUG, AN pe KatdAAnAn mmAoyn
Twv TéTTwv Mapartipnong.

MapatnpwvTtag TN 'n atmé 1o Eriedo Tou lonuepivol TG Kal atmd peydAn atmo-
otaon, BAéToupe TNV TTPofoAn Tng (Mpdéoown wg Tpog Tov lonuepnvod) o€ éva dioko
aTov oTroio oI MeonuBpivoi TG Oev 1I0aTTEXOUV HETAEU TOUG aTOV lonuepIve, agou n
améoTaon kaBevog MeonuBpivol atmmd Tov Kevipikd (TTou TTPoBAAAeTal oav €uBu-
YPOMMO TUAMA) gival s=R-cosA, 6Tou A n dlagopd Tou MNewypaikoy MAKoug Toug.

Av emAéEoupe wg Totoug Mapatripnong, dUo onueia Ta otroia BpiokovTal £1Ti TOU
idlou MeonuBpivol kal €xouv GUUMETPIKG Mewypaikd MAGTN kal oxedidooupe, Katd
Ta SIAPOPETIKA CTIYUIOTUTIA TTEPIOTPOPNG TNG 'NG, TNV TTPOROAN TnNG Xopdrg TTou Ta
ouvdéel, Ba TTapatnphooupe OTI ol TTPOROAEG, Ba £xouv TO D10 aKpIBWG PAKOG. AvTi-
BeTa, ol TTPOROAEG Twv Xopdwv TTou opiouv anuegia Ta oTroia Bpiokovtal aTov idio
Meanuppivo kai dev £€Xouv GUUUETPIKA Mewypa@ikd MAGTN, PE TNV TTEPICIOTPOYPN TNG
'ng aAAalouv prkog. To idlo akpIfwe cupBaivel kal pe GAAOUG cuvBUACHOUG OnUEiwY
pe S1a@opeTikd Mewypadikd MrKog Kal CUPPETPIKG ewypa@ikd MNAGTOG 1 ye onpeia
TTOoU €X0UV JIaQOPETIKO Mewypagikd Mrikog Kai diapopeTikd Mewypaikd MAGTog. To
T0000TO TNG OTPERAWONG PTTOPED va gival Kal TG Tagng Tou 70% Kai eTTnPeddel
avahoya kai Tn geTaBoAn Tng MapdAAagng Katd Tn SIGPKEID TOU PAIVOUEVOU.

2)
H I'n oe Mpdéoown oTnv TePITTTWon TTou To Znueio Oéaong BpiokeTal 0To ATTEIPO ETT TOU
lonuepivol Emirédou. ‘Exouv oxediaoTei ol TTpoBoAéG TNG amréoTaong YETAEU dUo TOTTWY O€
BIGQOPEG XPOVIKEG OTIYUEG, O€ dIAoTNUA 12 wpwv. H améoTacn Twy T6TTwv dev gival duvatdv
va peTaBaAAeTal, dev 10Ul OUwG TO iB10 KAl yia TNV TTPOBOAA TNG € OAEG TIG TTEPITITWOEIG.

©) 4)

Mapého mou 10 Znpeio Oéaong (View Point - dnAadr) n Appoditn) & BpiokeTal €TTi
Tou lonuepivou Emimrédou, aAAG oxedov €1ri Tou ExAcimmikoU Emimédou, TO KpITAPIO
CUMMETPIOG TwV TOTTWV WG TTPOG Tov lonuepivo eival To pévo 1rou e§aa@alilel Tn un
peTaBoAr Tou Mrkoug Avagopdg (kai TNG MapdAAagng) ye Tnv TTAPodo Tou XPOvou.

Ooo diapkei n AidBaon, n 'n TepioTpépetal yUpw atd Tov afova Tng, ol XopdEg
TOU nuIc@aipiou aTa duTIKA TTANGIGdouv TTPog TNV APPodiTn Kal ol XopdEG 0T avaTo-
AIKG atTropakpuvovtal. H petaBoAr] tng améatacng Twv TTPOROAWY Twv XOpdwv aTrd
v A@poditn dev ETrepvd To 1+%2 Tng AkTivag TnS Mng kai sival n 2" ouvioTwoa TTou
TTPOKaAEi TN peTaBoAr Tng MapdAAagng. To TTPOOTITIKO UAKOG gival JeyaAUTEPO OTAV N
xopdn BpiokeTal KOVTA O0TO Znueio Ofaong, evw yivetal PIKPOTEPO OTAV TO ZnUEio
©faong PpiokeTal pakpuTeEPa. H ouppeTox OpWG autou Tou TTapdyovTa, e¢apTdral
Kal a1ré TNV amméoTacn MNg-A@poditng Kal eI0dyel GPAAPa TNG TAgNG Tou 0.25%o, TTOU
0¢ Bewpeital Gglo Adyou.

TéAog, 10 OTI TO Znueio @¢aang (A@poditn) de BpiokeTal oTo lonuepIve, aAAG oTO
ExAeimmik6 Emiredo, mou onuaivel 611 o Mapatnpntg Tou Bopeiou ;A Tou NoTIou Hui-
o@aipiou gival TTANoIEoTEPa otV APPodiTn aTrd Tov avTioToixo oTto dAAo Huiogaipio,
gival kal autdg €vag TTapAyovTag TToU €I0AYEl KATTOIO PIKPO OAAG PN onUavTIKO TT0GO-
OTO OQAAPATOG.

Apa, 0 yovog onuavTikog TTapdyovTag PeTaBoARg TNG MapdAAagng eival n oxeTIkA
B8¢on Twv Tommwv MNapaTtipnong Kai TTPOKEINEVOU VA ATTOPUYOUNE TOUG TTOAUTTAOKOUG
MoBNuATIKOUG JETAOXNMATIONOUGS KAAS €ival va €TTIAEyoUpE TOTTOUG KATA TO duvaTtdv
€1i Tou 1810u MeonuBpivou Kal pe ZUPPETPIKA Mewypa@ikda MAGTN.

MNa v emAoyn Twv TéTmwy Mapathpnong AauBaveral uttown Kai 1o OTI TTPETTE
va Bpiokovtal 660 TO duVATOV TTIO PAKPIA, Yia va dnuioupyeital yeyaAn MapdAiagn,
WOTE Kal n Pétpnon va yiveralr eUKOASTEPA Kal To XaApa Tng MéTpnong va eival 1o
MIKpOTEPO duvaTd. AuTO TO KPITAPIO HEIWVEl AlIoONTA TNV TTEPIOXN Twv MeonuBpiviov
peTalu Twv otroiwv Ba emmAeyouv ol Totor Mapatripnong. O1 AlaBdoeig cupBaivouv
Kovta ata HAlooTdaola kai €ite o1o Boépeio Toto MNapartipnong (yia Tig AioBaoeig Tou
AekeuPpiouv) eite aTo voTio (yia Tig AilaBdaeig Tou louviou), n didpkeia TNG NUEPAG ival
Kal o pIKpH 600 KaTeuBuvopaaTe TTPog Toug MNoAoug, pe atmoTEAEOUA va PN Xwpd
oTtn didpkeia TNG 6An n didpkeia NG AidBaong (TTapatnprnoTe Tov MNaykdéouio XapTn
KaAuwng Tou gaivouévou Tng AidBacong, oTnv TTPwTn oeAida).

Kartown atré
Tov M6Ao

\\io lonuepivog
/ Mpdoown amé Tov
lonuepivé

O1 TpofoAég Twv MeonuBpiviov oTo eTTiTedo dev
100TTEXOUV OTOV lonuEPIVO.

(1) Zuppetpika Mewypa@ikda MAATN,
18106 MeonuBpivég,

(2) AlagpopeTikd Mewypagikd MAGTN,
18106 MeonuBpivég,

(3) ZuppeTtpika Mewypagika MAATN,
Ala@opeTikdg Meonuppivég,

(4) AagopeTika Newypagikd MAATN,
AiagpopeTikdg MeonuBpivog.

EkAeImTiko
EmiTredo

H ' og MAdyia Own pe 1o Znueio ©¢aong aTo ATTEIpO
Kai €11i Tou EkAeimTikoU ETrirédou. O1 xopdég Tng Mng
TToU €ival KABeTeg aTo lonuepivo ETitredo kai €xouv
ioa pAkn (Haupeg ypaupég), TTpoBdAAovTal ot eTTiTreda
KGBeTa ato EkAeimTikd EiTredo kai o1 TTpofBoAég Toug
(KOKKIVEG YPAUMEG) EXOUV OAEG TO iB10 PAKOG. H cuppe-
Tpia peTAEU Mikpwv KUkAwv Kkai n diatipnan Tou idlou
Meydhou KukAou TTpETTEl va TRPEITAI WG TTPOG TO ETTI-
b0 TTOU €ival KABETO OoToV Agova TTEPICTPOPNG,
dnAadn 10 lonuepIvé Kal OX1 WG TTPOG TO ETTITTESO TTOU
BpiokeTtal To Znueio Ofaong.

D'

To 18aviko gival va emAEyeTal wg MeonuBpIvOg Twv
Témmwv Mapatrpnong, o Meonuppiveg Tou MéyioTou
NG AidBaang. Puacikd, n poppoAoyia Tou avayAlpou
NG 'ng Badel To BIKO TNG TTEPIOPICHO KABWG dev
UTTAPXEI TTaVTOU OTEPIA YIa VO aTnBoUV TnAeokoTTIq.
>1n AidBacn Tou louviou Tou 2012, To MéyioTo Tng
AidBaong Ba cupBei oto MeonuBpivo Tou Nan Madol
otn Mikpovnaia.
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‘Evag akOun avaoTaATIKOG TTapdyovTag aTnv €TTIAOYA TTOAU aTTOPAKPUOPEVWY TOTTWY
Maparhpnong eival kai n ehattolpevn Babuida MetaBoAng tng MapdAiaéng avd poi-
pa ewypa@ikoUu MAAGTOUG, yia TOUG TOTTOUG TTOU QTTEXOUV TTEPIOCOTEPO ATTO TO
ExkAeimmik6 EmiTredo 1mou Bpioketal n Agpoditn. MNa mapdadeiyua, Tov lodvio TTou 10O
NéTI0 Huio@aipio gival oTpappévo Tpog Ta KATW, OTa VOTIOTEPA anueia Tou n Babuida
peTaBoAic Tng Mwviag Oéong uiag Emagnc givar 0.1° ava 10° uetapoAng Tou Mewypa-
@Ikou NAdToug, og avtiBeon pe Ta BopeidTepa anueia, Tou n Babuida peTaBoAng ivai
0.1° ava 3° petaBoAng Tou Mewypa@ikod MAGTOUG. AUTO GUVETTAYETAI HEYAAD ZQAA-
pata Métpnong katd tTn pétpnon Twv Fwviwv ©éong Twv Emagwy. MNa mapddeiyua,
av n uétpnon dev PTTopsi va yivel pe akpipeia peyaAuTtepn tou 0.1°, Trapd Tnv emAoyA
Tommwv MNapatrpnong 1Tou dnuioupyouv peydAo Mrikog Avagopdg, ol uTtToAoyiopoi Ba
TTEPIEXOUV PEYAAQ CQAAUATA, TTOU Ba JETAKUAIGTOUV GTNV TiuA Tou AU.

‘EoTw 611 AapBdavovTag utréwn 6Aoug Tou TTIO TTAVW TTOPAYOVTEG, ETTIAECAUE WG
Toémoug Mapatipnong yia 1 AidBaon g 8™ louviou Tou 2004 7o Durban oTn
NotioduTtikiy Agpikr| (29°53’S, 31°03’E) Kal pIa TTEPIOXA OTA VOTIOBUTIKG Tou Kaipou
g Aiyutiou (29°53'N, 31°03’E), OTOUG OTIOIOUG £yIVaV Ol £EAG XPOVOUETPROEIG
Emagwv kal yetpiaeig Mwviwyv ©éang:

Cairo (29°52’, 31°00’) +2GMT

Durban (29°52’, 31°00°) +2GMT

Tomkdg Xpovog  [wvia Oéang

Tomkog Xpoévog  [wvia Oéang

2" Emagn 07:39:06 120.3° 07:35:46 118.7°
3" Emaon 13:04:41 213.1° 13:10:12 214.7°
Alagopa 19,5355  92.8°=2x46.4° 20,066s = 96.0°=2x48.0°

YmoAoyioudg rou Mrjkoug Avagopdg

‘Eotw Toétrol Mapatipnong C kai D, 1mou BpiokovTal e1ri Tou autol MeonuBpivou Kai
o€ ouppeTpIka Mewypaikd MAGTN (LCOI = ¢ = pp =£DOI). Zxedidloupe Tov lonue-
pIvo Kal TV Topur Tou ExkAermmikou Emmmédou pe n Mivn Z¢@aipa. To lonuepivd ETmi-
50 oXNUATiCel ue 10 EKAeITTIKG ETriredo ywvia & = 23.43°, kai 6TTw¢ @aiveral amméd
10 oxnua ZEOI = ¢. ‘Eotw emiong, K 10 onueio Tourg tng xopdric CD ue 1o €ubU-
ypaupo TuApa OE, trou Bpioketan i Tou EkAcimmikoU Emmimmédou, kai CK’, DK” ol
armmootdoelg Twv C kal D avriotoixa améd 1v OE.

Agou 1o OE opiCel Tn dielBuvon mpog TV Aepoditn, 1o Mrkog Avagopds d Ba
1coUTal he TNV TTPoRoAn Tng xopdrig CD oe emimedo kabeto atnv OE, ) avticToixa:

d=CK’ + DK” (39)

Opwg ZK’CK=/EOQI=¢, apou éxouv TIG TTAEUpEG Toug KaBeTeg kal L/ K”DK=/EOQOI=¢
yla Tov id1o akpIBwg Adyo, dpa amd Ta opboywvia Tpiywva KK’C kai KK”D:

CK’ =KC-cose

DK’ =KD- cose (40)
AvtikaBioTwvTag TG (40) otnv (39) Aaupdvoupe:

d=KC-cose + KD-cose = CD- cose = (CA + DA)- cose (41)
6pwg a1é Ta opBoywvia Tpiywva CAO kai DAO:

CA =Rg-sin ¢c

DA =Rg-sin ¢p (42)

Apa, avTikaBioTwvTag TiG (42) otnv (41) AauBdavoupe TEAIKA:
d=Rg-cose (sin ¢pc + sin gp) (43)

TTOU OTN OUYKEKPIPEVN TTEPITITWON, PE @c = ¢p
AxTiva NG 'nG Rg = 6,371km AapBdvoupe:

d=2Rg-cosesin pc =2 X 6,371km x cos23.43° x sin29.867°
=0.913855-Rg = 5,822.2 km (44)

Av n I'n epiotpagei, n xopdr) CD Ba efakoAoubrioel va eival kABeTn oT1o lanuepivo
Emitredo kai 6a diatnprioel kal Tnv idia KAion wg Tpog 1o EkAemTikd Etriredo. To
onueio Toung TNG xopdng ue To ExAemTikd Emimedo, 10 K, Ba petatotmioTei, dpwg 10
Mnkog Avagopdg de Ba petafAnBei, apol TTPokUTITEl WG N TPOROAAR TNG XOopPdNg
mavw o€ emiTedo KABeTo 01O EKAciTTIKO ETTiTred0 0T d1UBuvon M'ng-Agppoditng. H
pévn diagpopd oTo oxAua Ba gival 6T 0 véog agovag MG-Appoditng dev Ba eival o OE
aAAG €vag TTapaAAnNAog o€ auTtdv KABeTog OTNV Topun Tou lonuepivou pe To EKAEITTTIKO
Emitredo, o omroiog Ba diépxeTal ammd 1o véo onueio K.

H dia@opd Twv Mewypa@ikwy MAaATwy Twv 800 TOTTWV
oto NéTio Huiogaipio €ivail ion pe Tn diagopd Twv Mew-
ypagikwyv MAatwv oto Bépeio Huiogaipio. Opwg, ol
QVTIOTOIKEG ATTOOTACEIG (YwVieg O€ ¥ TNG Poipag) Twv
mpofoAwv atov ‘HAlo gival vigeg kal paAioTa n
HIKpOTEPN avTiaTolxel 0To NOTIO Huioaipio.

Ta Mewypa@ikd MAATA TTOU aTTéXOUV TTOAU ATTd TO
EkAeimmiké Emitredo €xouv pikpry BaBuida MetaBoArg
NG MapdAhagng ava poipa Mewypagikou MAdroug.

MeanuBpivég C kai D

=29.867" xai Bewpwvtag ™ Méon Atreikévion TTavw otn MMivn Zeaipa Tou Meonuppivou
Emrirédou mrévw oTov oTToio utTopouv va yivouv ol
utroAoylopoi Tou MAkoug Avagopdg.
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YmoAoyioudg Maparnpoupuevng MNMapdAAaéng
Katda tn AigBaon Tng 8™ louviou Tou 2004, o 'HAIoG €ixe Fwvithdn AkTiva:

Ryo=1545.4"=945.4".

Emiong, n FNwviwdng Axtiva Tng Appoditng peTprinke ae olykpion pe Tov ‘HAIO Kal
Bpédnke:
R, =289"

OT11Wwg, éxoupe e@apudoel Kal o€ GAAN TTEPITITWON, APoU Ol YWVIEG ival TTOAU PIKPEG,
pTTOopoUV va BewpnBolv avaAloyeg Twv SIOOTACEWY OTIG OTTOIEG AVTIGTOIXOUV Kal va
xpnoigotroinBouv cav PNAkn. ‘ETol pmmopouue va e@apudcoups Ta Bewpruata Tng
Eitredng Mewpetpiag yia va e€axBei aoxéon yia Tnv MNapatnpoupevn MapdAiagn.

A@oU n 1" ETragn ptropei va £xel CUpBEi Kal va pnv €xel yivel aviIAnTIT Kai agoU
Oev gival EUKPIVEG TO TTOTE aKkpIBWGS N Appoditn eykataAeitrel Tov HAIokS Aioko katd
v 4" ETragn, mpotiudtal n 2" kai n 3" ETTaen yia TN PéTPNon Twv PEYEBWY TTou Ba
BonBrioouv otnv eEaywyn NG Mapatnpoluevng MapdAiaéng. ‘ETol, olpewva e 10
oxrua, avti yia ‘HAio akTivag R ,o xpnoigotroioUye ” ‘HAio* akTivag

(Ryo-Ry0)=916.5"

n otroia opigel TTEPIPEPEIA TTOU BIEPXETAI ATTO To KévTpo TG APpoditng KaTtd Tn 2" KAl TMa Tov utroAoyioud Tng MapdAAagng, avTi Te Trepi-
3" Emragn. ‘ETol, n MaparnpoUuevn MapdAAagn WTropei va utroAoyioTei oav Slagopd  eépeiag Tou Xeidoug Tou ‘HAIou XpnoiuoTTolsiTal Trepl-
UNKWV o€ © TNG Poipag, aTro Tn oxéon: pépeia Trou digpxeTal atrd Ta Kévrpa Twv AioKwv Tng
Apoditng katd T 2" kai 3" ETaen.
Top =AcAp =SAc -S4p (45) ATIO To AOYO TWV Xpdvwy Tng AIGBacng Trou PETPoU-
Opwe amé Ta opBoywvia Tpiywva SAcVe kai SApVp: vral até Ta 5I(X(|)0pl:ZTIKC'( or]pei'c( yivetal d16pbwan Twv
TIMWV TWV JETPOUPEVWV YWVIWV.
SAc =(Ry0-R,0)-cos Oc¢

=< te >

tp

SAp = (Ry0-R,0)-cos Op (46)
Apa, avTikaBioTwvTag TIG (46) oTnv (45) AapBdavoupe TEAIKA:
Top = (Ry0-R,0) (cos O¢ - cos Op) (47)

KaBwg 10 @ cival To pigd g dlapopds Twy Mwviwy Oéong Twv ETagwy, avtikadi-
OTWVTAG TIG TINEG yia To Cairo kai To Durban avrioToixa AapBdavoupe:

Top =916.5 " (cos 46.4° - cos 48.0°) = 18.78"’ (48)

Apa, €xovrtag TeAIKA OAOUG TOUG OUVTEAEOTEG, avtikaBioToupe otn oxéon (38) kai
Bpiokoupe wg TiPA yia v AU:

5822.2km
ag = 2.476384 x W x 206,264.8062 = 158,356,048km (49)

H 1iunA auth gival katd 5.86% PeyahiTepn a1mo TN GNUEPIVH ATTODEKTA TIUN.

Ai16pObwon Nwviag amd tn Xpovouérpnon
O1 Tipég Twv Mwviwv Oéong Twv Etragwy yia 1o Durban &gv gival kal T6oo akpifeig,
KaBWS N TTOAN PBpiokeTtal o peydAo Mewypaikd MAGTog ato NéTio Huiogaipio kar n L~
AiaBaon yivetal Tov louvio. AuTiv Tnv €1TOXN, 0 auTd Ta Mewypa@ikd MAATN yia va H pikpr) BaBuida MetaBoAng tng MapdAAagng oe uv-
TpokUWel peTaBoAry 0.1° otn Twvia Ofong Twv ETa@Wv TTPETEl va PETAKIVAOE] SUOCHO e TNV aduvapio PETPNONG TWY YWVIWY HE
karolog 5° pe 6° Bopeia. Amd T Aidpkeia dpwg TG AiGBacng Trou éxel YeTprioel o MEYAAN akpiBeia, atoTeAei To oTroudaiéTepo Trapdyo-
k&Oe MapatnpnTAg ival SUvaTdv va yivel SI6pBWOoN WS TTPOS T Ywvia TTou peTpri- V1A EI0aywyAg ogaAudrwy ot MéBodo pérpnong g
BnKe aTré 10 Cairo. SUYKEKPILEVA, av /¢ N didpkeia T AidBacng yia Tov Mapatnpnt NePdAaENG.
aTo Cairo, amé 1o Tpiywvo SAcV: ) .

V VC 2-(Rw® -R¢Q)~smé’c

_ . c _
VCVC_Z'(R¢®_R¢Q)'SZn0C:> ) = ) =
c c
2-(R)y -Ry) sint
D= = ¢ (50)
t
c

61T0U © N TOXUTNTA WE TNV OTToia aiveTal 6Tl N A@poditn diaviel TV atréoTacn SA c.

KaBwg €xouue emAéger ToTToug Mapatrpnong CUPHPETPIKOUG WG TTPOG ToV IonuepIvo,
€Xouv Tnv idla TaXUTNTA TTEPIOTPOPRG, OTTOTE KAI N OXETIKN TaXUTNTA TOUG WG TTPOG
TNV A@poditn gival n idia, dpa kai yia Tov MNapartnpenTtr} oto Durban:

2-(R,5 ~R)-sin HD

V= (51)

t
D
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E€iowvovTag Tig oxéoelg (50) kai (51) Aaupdvoupe:

2-(R,o -R,) sin0 2-(R,o -R) sinb sin 6 sin 6
9 [4 D__ 4 4 C - D__ C -
t t t t
D c D c
t ; t
sin =—L—sin =0 =sin sin 6 (52)
D p c D { c
c c 3

dnAadn eivar duvatov va UTTOAOYIOOUUE TN ywvia TNG OToIAg N TIUK OTO GUESN O Halley Sev eixe Teplypawel akpIBWG 101 TN PEBODO.
pETPNON Eival AP@IAEYOEV, OTTO TO AOYO Twv Xpovwy TnG AIGBaong Kai TNV TIPA TNG ATTAWC €ixe KAVEl KATTOIEG TIPOTAGEIC XPOVOUETPNONG Ol
ywviag 1mou Bewpeital 611 YETPAONKE PE OXETIKA KaAUTEPN akpifeia. AapBdvovtag otroieg dpwg Tepieixav acaeieg. Mavw oTIg TTPOTACEIG

TINEG aTTO TO TMIVAKIO TWV PETPACGEWY TTPOKUTITEI OTI: auTég SoUAewav ol UeTayevéaTepol AGTPOVOUO! Kal
oxediaoav TIG OXETIKEG HEBOSOUG.
. 20,066 0 o
6 =sin | ————sin46.4" | =48.06
D 19,535

OoTToTE, XPNOIKMOTIOIDVTAG TN S1opBwpévn TIMA 0T oxéan (47) AauBdavoue:
Top =916.5" (cos 46.4° - cos 48.06°) = 19.504"°

Kal avTIkaBioTwvTtag otn oxéon (38) kataAfyoupe OTi:

5822.2km
ag = 2.476384 x “los0an x 206,264.8062 = 152,479, 126km

H mipn auth eival katd 1.93% peyaAlTepn ammd Tn OnUEPIVA) ATTOOEKTH TIPR, aAAG
CaQWG TTI0 KOVTA OTNV ATTOOEKTA TIKM O€ OXEON WE QUTAV TTOU UTTOAOYIOTNKE XWPIS TN
MéBodo Halley. TéAog, TTpokeIuévou va TTPOKUWEI akOun KaAUTEPN eKTiunon, AauBa-
vetal o Méoog Opog Twv TIHWV TToU £XOUV TTpokUWel attd OAa Ta {euyn MNapatnpn-
nPiwv.
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http://eclipse.gsfc.nasa.gov/OH/transit04.html
H kevTpikn ogAida Tng NASA yia 1n AidBaon 1ng Appoditng oTig 8 louviou Tou 2004

http://eclipse.gsfc.nasa.gov/transit/catalog/VenusCatalog.html
‘Evag katdAoyog pe Tig AioBdaeig ye TTpOCOETEG KATATOTTIATIKEG TTANPOPOPIEG.

http://eclipse.gsfc.nasa.gov/transit/transit.html
MpooBeTeg TANPOYOpieg atrd Tov 1I0ToTOTTO TNG NASA yIa Tig AlaBdoeig Tov Epun kal Tng A@podiTng.

http://eclipse.gsfc.nasa.gov/transit/HalleyParallax.html

Dr. Edmund Halley

Philosphical Transactions Vol. XXIX (1716) Translated from the Latin

A New Method of Determining the Parallax of the Sun, or His Distance from the Earth, Sec. R. S., NO 348, p. 454
To pwTéTUTTO APBpPO Tou Edmund Halley

http://transitofvenus.nl/wp/where-when/local-transit-times/
Epnuepideg Twv Pdoewv Tng AidBaong avda TOTTo yia 6Aeg Tig AlaBdoeig amrd 1o 1639 péxpl 10 2125

http://web.williams.edu/astronomy/eclipse/transits/index.htm

loToTtéTrOG Tou Jay Pasachoff pe TAouacio uhikéd atéd Tn AidBaan Tng A@poditng To 2004, 0 0TT0i0G TTEPIEXEI TNUAVTIKOUG
UTTEPOUVOECHOUG O€ IOTOTOTTOUG OXETIKOUG E TO QVTIKEIUEVO.

http://www.transitofvenus.nl/history.html

AvaAUTIKOTATN I0TOPIKA TTEPIYPA®PH EPTTAOUTIOPEVN PE APOOVO QUTOYPAPIKO UAIKO YIa TIG ATTOOTOAEG Kal Ta
TTapaTNENTAPIA Toug yia OAeg Tig diaBdoeig ammd 1o 1639 uéxpl To 1882

http://www.astronomy.ohio-state.edu/~pogge/Ast161/Unit4/venussun.html

Lecture 26: How Far to the Sun? The Venus Transits of 1761 & 1769
Prof. Richard Pogge,

20VTOMN ICTOPIKN TTEPIYPAYPN

http://spacemath.gsfc.nasa.gov

Mathematical problems featuring transit applications

Dr. Sten Odenwald

Ma®OnuaTiki Tpoaéyyion Twv Alafdoewyv Tou Epun, Tng Appoditng, ESwttAavnTwv kai dia@dpwv GAAWY CwWHAETWV.
MAoUaoia cuAoyn eikdvwy atrd Tnv loTopia Twv AlaBdoewv.

http://www.sil.si.edu/exhibitions/chasing-venus/cf/venus_all_images.cfm
Chasing Venus. Observing the Transit of Venus

Smithsonian Institution Library

loTopikn Meplypa@r) He EKTEVEG PWTOYPAPIKO UAIKO.

http://vt-2004.solarphysics.kva.se/

Avagopég yia Tig TTapatnpnoelg amd 1o HAlakd TnAeokdmo Tou Zoundikou IvoTitoUtou Tng Puaikhg Tou HAiou

AgpBovo pwToypaPikd UAIKO o€ dIAPOPEG TTEPIOXEG TOU opaTol paapaTog atd Tn AidBacn Tng Appoditng aTig 8 louviou
Tou 2004

http://www.hellas-astro.gr/
O 10T0TéTT0G TOU ZUAAGYOU Epacitexvidv AGTpovOuwy. ZTov UTrEpaUvdeapo MAavATeg uTTapxel O1EEODIKN TTEPIYPAPN Kal
PWTOYPAPIKO UAIKS a11é TN AldBacn Tou 2004 kal apkeTd dBpa Tou ZTEAAA IGKWBOU WE TNV TTEPIYPAPH TWV QAIVOUEVWV
KOl TTAPATNPENCIOKEG 0dNYiES.

http://www.metaresearch.org/home/viewpoint/blackdrop.asp
The black drop effect during transits

Tom Van Flandern

Eme€riynon Tou @aivopévou Tng Malpng Z1ayévag

http:gong.nso.edu

O ekmmaideuTIKOG I0TOTOTTOG Tou Global Oscillation Network Group, 61mou avd 1’ Tng Wpag TTPORAAAETAI N €IKOVA TOU
‘HAIou a116 6 JI0QOPETIKA THAEOKOTTIQ TTOU BpiokovTal Trepi TN I'n.

http://kepler.nasa.gov

O emionuog 10ToT61T0G TNG ATTooTOARG Kepler. Mepi€xel TTAOUCIO @TOYPAPIKO UAIKO, TTEPIYPO®N TNG ATTOGTOARG
Exkmaideutikég Apaotnpidtnteg, MovtéAa kai NpocouoIlaElg.

http://www.planethunters.org

O 1010161106 TwV Kuvnywv EEwtAavntwy. ZnTtd TnVv €6€AovTIKA cUPPETOXA Epacitexviv AGTPOVOUWY yia TNV
AvakdAuwn Ymoyneiwv EEwtrAavnTwv atrd tn peAétn Twyv dedopévwy Tng ATTooToArG Kepler.

http://www.planetary.org/exoplanets/
KatdAoyog pe ESwttAaviTeg.

http://www.mykepler.com
EkTra10€uTIKOG 10TOTOTTOG TToU PIA0d0Eei va auppeTdoyouv 3.000 oxoAcia TTaykoopiwg otnv avadntnon EwmAavntwy.

29/5/2012 39/39


http://eclipse.gsfc.nasa.gov/OH/transit04.html
http://eclipse.gsfc.nasa.gov/transit/catalog/VenusCatalog.html
http://eclipse.gsfc.nasa.gov/transit/transit.html
http://eclipse.gsfc.nasa.gov/transit/HalleyParallax.html
http://transitofvenus.nl/wp/where-when/local-transit-times/
http://web.williams.edu/astronomy/eclipse/transits/index.htm
http://www.transitofvenus.nl/history.html
http://www.astronomy.ohio-state.edu/%7Epogge/Ast161/Unit4/venussun.html
http://www.sil.si.edu/exhibitions/chasing-venus/cf/venus_all_images.cfm
http://vt-2004.solarphysics.kva.se/
http://www.hellas-astro.gr/
http://www.metaresearch.org/home/viewpoint/blackdrop.asp

