MapartApnon Tou Aia Kai Twv Aopu@popwyv Tou

O Aiag givar MAavATNG TTOAU AauTTPAG, 0PATOG VIO PEYAAQ XPOVIKA JIOCTHNATA NECO
OTO €TOG KAl O€ TIEPIOTITEG BETEIG, O OTTOI0G TTaPoUTIAdel wpaio Béaua Kal évTovo
TTaPATNPENCIaKS eVOIAPEPOV AOYW TwV AOPUPOPWY TOU KaI TWV TTOIKIAOMOP@WY OXN-
MOTIOPWY OTO iOKO TOU.

>xed0v KaGBe apxdpiog Epaacitéxvng AoTpovouog éxel EekivAOEl Ta TTPWTA TOU
BAuata otnv Mapatnenoiakr AcTpovouia OTpé@ovTag To TNAECKOTIO Tou oTo Aid,
XWwpig autdé va anuaivel 6T akéun Kai katagiwuévol ErayyeApatieg AoTpovopol dev
e¢akoAouBouUv va TTpofaivouv o€ TTapaTnPACEIG Tou atrd Tn I'n, Tapd 1o TTAOUGIO
UAIKG TTOU OTéAVOUV TTAéOV O1 DIAOTNUIKEG CUOKEUEG. XApaKTNPIOTIKY, ol Eric Becklin
kai Wynn Williams xpnoigotroiwvtag 1o Keck | Tou Mauna Kea otn Xafdn, mapatr-
pnoav TTpiv atré KAtola Xpovia om o Aiag diaBétel dakTuAlo. Opwg Kal o1 TTapaTn-
proeig Twv Tremeipagévwy Epacitexviov ACTpovOuwy gival ONPAvTIKES, KPICIMES Kal
TTOAEG QOpEG PovadikéG. EKatovtadeg ) kar XIANIAOEG QWTOYPAPIKA CTIYUIOTUTTA
MTTOPOUV va AN@BoUv aTrd Ta £PACITEXVIKA TNAEOKOTTIA, va OnUoaCIoTroinBouyv Kal aTn
ouvéxela va avaAubouv atmé Tnv AaTpovopiky Koivotnta, evw Ta peydAa eTTivela
TNAEOKOTIQ  €ival  ammaoXoAnuéva pe AGAAEG TTapatnproelg i adlvapa  TTPog
Tapatripnon Adyw kaipoU. Kai dev gival Aiyeg o1 @opég TTou o1 Epaaitéxveg éxouv
avadeitel @aivopeva otov ‘Evactpo Oupavd, TToU OTn OUVEXEID KEVTPICOUV TO
evdlagépov Twv ETTayyeApaTiwy.

AuTAv Tnv emToxn o Aiag €xel Tpafrgel kal TTAAI TO evdla@Eépov Twv ACTPOVOUWV.
Tnv Néptrtn 27/10/2011 BpéBnke oTO TTIO KOVTIVO OTn 'n onueio yia 1a emépeva
Xpovia, agou Ba Tnv TAnoidoel {avd 1600 Kovid To £10G 2022. TUyKEKPIPEVA, N
améoTac Tou amd T 'n Atav 3.9699AU, cixe Mwviwdn Aiduetpo 49.6” kai 10
Paivépevo MéyeBdg Tou €@Tace To -2.4. AUo pépeg PeTd, To ZapRRaTo 29 OkTwRpiou
2011 ka1 ouykekpipéva oTig 01:33 UTC, o Aiag BpéBnke atnv AvtiBean (ag onueiwBei
om mépuol oTig 21 ZemteuBpiou 2010, o Aiag eixe TANCIACEl OTNV KOVTIVOTEPN
amméoTacn otn 'n autig TngG 12¢tiag, ommdTe kai BpéBnke o améoTaon 3.9593AU kai
gixe Fwviwdn Aidpetpo 49.8”).

O Aiog auTiv Tn xpovid Bpioketal otov aaTepiaud Tou Kpiol. =Zexwpilel apéowg
ato @BivoTTwpivé Oupavd, agou gival To o AAUTTPO oUPAVIO CWHA OTO OVATOAIKA,
o€ T1€T0I10 pAAioTa BaBuod TTou va ival opatdg akOUn Kal TTpIvV oKOTEIVIAoEl. H ZeArvn
oT1o TéAog OkTwRpiou ATaV 0TO TEAOG TNG A KATTOIWY NUEPWV KAl ETTOPEVWG PPIoKOTAV
oTa OUTIKA apKeTA pakpid ammd Tov MAavATn kai £€duce ouvtopa. Opwg akdun Kai
otav Bpioketal oxedov dITTAa Tou oTnv EKAemTTIKA dev Tov €mmioKIGlel. Av Aoiév o
KQIPOG TO ETITPETTEI, €ival MI KOAR EUKQIPIO va YivOuVv KOAEG TTAPATNPACEIG.

H mapatripnon tou Aia kai Twv Aopu@opwy Tou UTTOPEi va yivel Ye éva atmAo
Ceuydpl KiIGAIa, apkei va gival KatdAAnAa oTnpiyuéva ae Tpitmodo, WOoTE va €XOUE
oTaBEPATNTA OTO OTITIKG TTEQIO TNG TTAPATAPNONG. ZTNV TTAPATAPNCN UE THAECKOTTIO
MTTOPOUV va xpnaoiuoTroinBolv @iATpa yia va TovioTouv oI AsTiTopépeleg Tou MAavATn
(Zwveg, EpuBpd KnAida).

KatdAAnAa @iAtpa (n apiBunon katd Kodak Wratten) yia pikpd tnAeokoma givai Ta:

#11 Yellow Green - 78% VLT avadeikvUel TIG OKOUPOXPWHEG TTEPIOXEG TNG
em@aveiag Tou MAavATn

#12 Yellow - 74% VLT ToVifel Ta KOKKIVO KaI TTOPTOKOAI XOPAKTNPIOTIKY,
oKoupaivel TIG UTTAE YIPAGVTEG aTOV lonuepIvo

#21 Orange - 46% VLT avadelkvuel TN MeydAn EpuBpr) KnAida kai ofuvel
TNV avTtiBeon

#23A Light Red - 25% VLT  o&uvel Tnv avtiBeon Twv Zwvwyv (Mévo peydAa
TNAEOKOTTIO

#25A Red - 14% VLT 0&uvel TIG BIOPOPES OTA VEPN KAl TNV ETTIQAVEIX
(MOvVO peyaAa TNAEGKOTTIO-ECAIPETIKO)

#29 Deep Red AiGBaon Aopupdpwyv
#56 Light Green - 53% VLT  ToviCel Tig Zwveg Tou MNAavATn

#80A Blue - 30% VLT ToViCel TNV avTiBEDN OTIG PWTEIVEG TTEPIOXEG Kal TA
Opia Twv vepwyv, EpuBpr KnAida (e§aipeTikd)

#82A Light Blue - 73% VLT  Aidkpion Zwvwv

ojelel X N NONOXE
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H Maparipnon Tou Aia Mwpyog Boutupdg

E@nuepida
210V MO KATW Trivaka TrepIAapBaveTal yia ouvoywn Twv AlaBdoswy, ATTOKPUWEWVY Kal
ExAgigewv Twv FaNiAaiikwv Aopu@dpwv yia Tnv mepiodo 16/10/11 — 31/12/11. Zmig
OTAAEG TV GUURAVTWY, Ta TTEDIA JE TN CEIPA TTOU AVaPEPOVTAI, APOopPOUV:

+ 0oTo Xpoévo UT
aT1o Aopugopo: I, I1, 11, IV
oTo €idog Tou cupBavrog: (O) Amékpuyn, (E) ‘EkAciyn,

(T) AigBaon,  (S) AidBaon okidg

+ otnv: (s) Evapén kai ARgn (e) Tou oupBavrog

Hueplvia TupBav

16/10/11| 06:40 Il Es | 09:46 Il Oe| 15:18 | Es | 17:47 | Oe
17/10/11] 09:43 11l Ss | 11:20 1l Ts| 11:421ll Se | 12:27 | Ss| 12:34 1ll Te | 12:46 | Ts | 14:36 | Se| 14:54 | Te
18/10/11] 01:50 Il Ss | 02:28 Il Ts| 04:18 1l Se | 04:48 Il Te | 09:47 | Es |12:13 | Oe
19/10/11]06:55 | Ss | 07:12 | Ts| 09:05 | Se | 09:20 | Te| 19:59 Il Es | 22:54 Il Oe
20/10/11]04:16 | Es | 06:38 | Oe| 23:351ll Es
21/10/11]01:24 |1 Ss | 01:38 | Ts| 02:04 11l Oe | 03:34 | Se| 03:46 | Te| 15:8 Il Ss | 15:34 Il Ts| 17:36 |l Se | 17:55 Il Te| 22:44 | Es
22/10/11|01:04 | Oe | 19:53 | Ss| 20:04 | Ts | 22:03 | Se| 22:11 | Te
23/10/11] 09:17 Il Es | 12:01 Il Oe| 17:13 | Es | 19:30 | Oe
24/10/11 | 13:4511l Ss | 14:21 | Ss| 14:29 | Ts | 14:331ll Ts| 15:421ll Se | 15:52 1l Te | 16:31 | Se| 16:37 | Te
25/10/11]04:26 Il Ss | 04:41 Il Ts| 06:53 1l Se | 07:02 Il Te| 11:42 | Es | 13:56 | Oe
26/10/11]08:50 | Ss | 08:55 | Ts| 11:00 | Se | 11:03 | Te| 22:36 Il Es
27/10/11]01:08 Il Oe | 06:10 | Es| 08:22 | Oe
28/10/11]03:19 | Ss | 03:21 | Ts| 03:361ll Es | 05:29 | Se | 05:29 | Te | 05:34 IllEe | 17:44 1l Ss| 17:47 Il Ts | 20:09 Il Te| 20:11 Il Se
29/10/11/00:39 | Es | 02:49 | Ee| 21:47 | Ts | 21:48 | Ss| 23:55 | Te|23:57 | Se
30/10/11|11:53 Il Os | 14:23 Il Ee| 19:06 | Os | 21:17 | Ee
31/10/11|16:13 | Ts | 16:16 | Ss| 17:451ll Ts | 17:46 1lISs| 18:21 | Te | 18:26 | Se | 19:09 1l Te| 19:43 11l Se
01/11/11| 06:54 Il Ts | 07:02 1l Ss| 09:15 1l Te | 09:29 Il Se| 13:32 | Os | 15:46 | Ee
02/11/11/10:39 | Ts | 10:45 | Ss| 12:47 | Te | 12:55 | Se
03/11/11]/01:00 Il Os | 03:42 Il Ee| 07:57 | Os | 10:15 | Ee
04/11/11/05:05 | Ts | 05:14 | Ss| 07:13 11l Os | 07:13 | Te| 07:24 | Se | 09:351ll Ee | 20:00 Il Ts| 20:20 |l Ss | 22:22 Il Te | 22:47 Il Se
05/11/11/02:23 | Os | 04:43 | Ee| 23:31 | Ts | 23:43 | Ss
06/11/11/01:39 | Te | 01:53 | Se| 14:07 Il Os | 17:01 Il Ee | 20:49 | Os|23:12 | Ee
07/11/11|17:57 | Ts | 18:11 | Ss| 20:05 | Te | 20:21 | Se | 20:58 Il Ts | 21:48 11l Ss | 22:26 lll Te| 23:44 Il Se
08/11/11] 09:07 Il Ts | 09:38 Il Ss| 11:29 Il Te | 12:05 Il Se| 15:15 | Os|17:41 | Ee
09/11/1112:23 |1 Ts | 12:40 | Ss| 14:31 | Te | 14:50 | Se
10/11/11]03:15 Il Os | 06:20 |l Ee| 09:41 | Os | 12:09 | Ee
11/11/11]06:49 | Ts | 07:09 | Ss| 08:57 | Te | 09:19 | Se | 10:27 1l Os | 13:37 Ill Ee | 22:14 Il Ts| 22:55 Il Ss
12/11/11]00:37 Il Te | 01:22 1l Se| 04:07 | Os | 06:38 | Ee
13/11/11]01:15 | Ts | 01:38 | Ss| 03:23 | Te | 03:48 | Se | 16:22 1l Os | 19:39 |l Ee | 22:33 | Os
14/11/11]01:07 | Ee | 19:41 | Ts| 20:07 | Ss | 21:49 | Te| 22:17 | Se
15/11/11] 00:1211l Ts | 01:46 1l Te| 01:50 1l Ss | 03:4511l Se | 11:2111 Ts|12:13 Il Ss | 13:44 1l Te| 14:40 |l Se | 16:59 | Os| 19:35 | Ee
16/11/11| 14:07 | Ts | 14:36 | Ss| 16:16 | Te | 16:45 | Se
17/11/11]05:31 1l Os | 08:58 Il Ee| 11:25 | Os | 14:04 | Ee
18/11/11]08:33 | Ts | 09:04 | Ss| 10:42 | Te | 11:14 | Se | 13:421ll Os | 15:1911l Oe | 15:431ll Es| 17:38 Il Ee
19/11/11] 00:28 Il Ts | 01:31 Il Ss| 02:52 Il Te | 03:58 |l Se | 05:51 | Os | 08:33 | Ee
20/11/11]02:59 | Ts | 03:33 | Ss| 05:08 | Te | 05:43 | Se | 18:39 Il Os|22:17 Il Ee
21/11/11]00:17 | Os | 03:02 | Ee| 21:26 | Ts | 22:02 | Ss| 23:35 | Te
22/11/11]00:12 | Se | 03:2911l Ts| 05:09 11l Te | 05:52 1l Ss| 07:46 11l Se| 13:36 Il Ts | 14:49 Il Ss| 16:00 Il Te | 17:16 Il Se| 18:44 | Os
23/11/11]15:52 | Ts | 16:31 | Ss| 18:01 | Te | 18:41 | Se
24/11/11]07:48 1l Os | 11:36 Il Ee| 13:10 | Os | 15:59 | Ee
25/11/11]10:19 | Ts | 11:00 | Ss| 12:28 | Te | 13:10 | Se | 17:011ll Os | 18:43 Il Oe | 19:44 11l Es| 21:391ll Ee
26/11/11]02:44 1l Ts | 04:08 Il Ss| 05:09 Il Te | 06:34 Il Se | 07:36 | Os| 10:28 | Ee
27/11/11]04:45 | Ts | 05:29 | Ss| 06:54 | Te | 07:39 | Se| 20:57 Il Os
28/11/11]00:55 1l Ee | 02:03 | Os| 04:57 | Ee | 23:12 | Ts| 23:58 | Ss
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H Maparipnon Tou Aia Mwpyog Boutupdg

Huepl/via Zuppav

29/11/11]01:21 | Te | 02:08 | Se| 06:50 11 Ts | 08:351ll Te| 09:54 1l Ss | 11:48 1l Se | 15:53 Il T:
30/11/11|17:38 | Ts | 18:27 | Ss| 19:48 | Te | 20:37 | Se
01/11/11]10:07 1l Os | 14:15 1l Ee| 14:56 | Os | 17:54 | Ee
02/12/11|12:05 | Ts | 12:56 | Ss| 14:14 | Te | 15:05 | Se | 20:23 1l Os|22:111ll Oe | 23:46 lll Es
03/12/11| 01:401ll Ee | 05:02 Il Ts| 06:44 1l Ss | 07:28 Il Te | 09:10 Il Se | 09:23 | Os | 12:23 | Ee
04/12/11/06:32 | Ts | 07:25 | Ss| 08:41 | Te | 09:34 | Se| 23:17 Il Os
05/12/11| 03:33 1l Ee | 03:49 | Os| 06:52 | Ee
06/12/11|00:59 | Ts | 01:54 1 Ss| 03:08 | Te | 04:03 | Se| 10:161ll Ts | 12:6 1l Te | 13:581ll Ss| 15:50 1l Se | 18:12 Il Ts | 20:01 Il Ss
07/12/11]01:20 | Ee | 19:26 | Ts| 20:22 | Ss | 21:35 | Te| 22:32 | Se
08/12/11/12:29 Il Os | 16:43 | Os| 16:53 Il Ee | 19:49 | Ee
09/12/11|13:53 | Ts | 14:51 | Ss| 16:02 | Te | 17:01 | Se | 23:50 lll Os
10/12/11]01:42 1l Oe | 03:481ll Es| 05:401ll Ee | 07:22 1l Ts| 09:20 Il Ss | 09:49 Il Te | 11:10 | Os| 11:45 1l Se | 14:18 | Ee
11/12/11]08:20 |1 Ts | 09:20 | Ss| 10:29 | Te | 11:30 | Se
12/12/11]01:40 11 Os | 05:37 | Os| 06:12 1l Ee | 08:47 | Ee
13/12/11] 02:47 1 Ts | 03:49 | Ss| 04:57 | Te | 05:59 | Se| 13:461l1l Ts | 15:4011l Te | 18:0 Il Ss| 19:521ll Se | 20:33 Il Ts| 22:38 Il Ss
14/12/11]00:04 | Os | 01:03 Il Se| 03:16 | Ee | 21:14 | Ts| 22:18 | Ss | 23:24 | Te
15/12/11]00:28 | Se | 14:53 1l Os| 18:31 | Os | 19:32 |l Ee | 21:44 | Ee
16/12/11] 15141 | Ts | 16:47 | Ss| 17:51 | Te | 18:57 | Se
17/12/11]03:221111 Os | 05:19 11 Oe| 07:50 11l Es | 09:42 11l Ee | 09:45 1l Ts | 11:56 Il Ss | 12:12 Il Te| 12:59 | Os | 14:21 1l Se | 16:13 | Ee
18/12/11]10:09 |1 Ts | 11:16 | Ss| 12:19 | Te | 13:26 | Se
19/12/11]04:05 11 Os | 07:26 | Os| 08:51 Il Ee | 10:42 | Ee
20/12/11]04:36 | Ts | 05:45 | Ss| 06:46 | Te | 07:55 | Se | 17:21 11l Ts [19:19 lll Te | 22:2 |l Ss | 22:57 Il Ts | 23:54 Il Se
21/12/11]01:14 11 Ss | 01:24 Il Te| 01:53 | Os | 03:39 |l Se | 05:11 | Ee |23:04 | Ts
22/12/11]00:14 | Ss | 01:14 | Te| 02:24 | Se | 17:19 1l Os | 20:21 | Os|22:11 Il Ee | 23:40 | Ee
23/12/11[17:32 1 Ts | 18:43 | Ss| 19:42 | Te | 20:53 | Se
24/12/11|07:00 111 Os | 09:00 11l Oe| 11:5211l Es | 12:10 Il Ts| 13:441ll Ee |14:32 1l Ss| 14:3811 Te | 14:48 | Os | 16:57 Il Se | 18:08 | Ee
25/12/11]11:59 | Ts | 13112 | Ss| 14:10 | Te | 15:22 | Se
26/12/11]06:33 1l Os | 09:16 | Os| 11:30 |l Ee | 12:37 | Ee
27/12/11]06:27 | Ts | 07:41 | Ss| 08:38 | Te | 09:51 | Se | 21:011ll Ts | 23:031ll Te
28/12/11]01:23 Il Ts | 02:04 1l Ss| 03:44 | Os | 03:50 Il Ss| 03:51 Il Te | 03:551ll Se | 06:15 Il Se| 07:06 | Ee
29/12/11] 00:55 1 Ts | 02:10 | Ss| 03:05 | Te | 04:20 | Se| 19:49 1l Os|22:12 | Os | 22:19 Il Oe| 22:23 1l Es
30/12/11|00:49 1l Ee | 01:35 | Ee| 19:23 | Ts | 20:39 | Ss| 21:34 | Te | 22:49 | Se
31/12/11]10:43 11l Os | 12:481ll Oe| 14:37 1l Ts | 15:5511l Es| 16:39 | Os | 17:06 Il Te | 17:08 Il Ss| 17:46 1l Ee | 19:33 Il Se | 20:04 | Ee

17:25 11 Ss | 18:18 1l Te | 19:52 Il Se

)

. . H eikéva oTa apioTepd eivai
Juplt&r & E.urt:)pa Occultation a1é MNpooopoiwon Tou Aia e
20 Nov. 2011 10 TTPOYpauua Windupos.
10 de€id, pwToypagia Tou
MAavATn, n otroia AfR@enke amd
Tov Mévo Kapdaaon.
H EupwTrn @aivetal cav Aeukni
KOUKida KATW apiaTePd Tn OTIY-
un TNG ‘Evapgng g ATokpu-
Wwng NG a1oé Tov MAavATn.
O 1TpocavaTONIGUOG TWV
EIKOVWYV gival CUPPWVOG PE TOV
KAQOIKO pIag TTapaTApnong Ue
AloTITPIKO TNAEOKATTIO, OTTOTE
TTapoucIdleTal avaoTpo®n
Boppd-NoTou. H Eupwtn
BpiokeTal aTa SUTIKG TOU
MAavATn KIvoUupevn TTPog Ta
QavaTOAIKA.
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Mwpyog BouTupdg

H Maparipnon Tou Aia
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H Maparipnon Tou Aia MNwpyog Boutupdg

Mpocopoiwon

MNa 6ooug BéAouv va atro@Uyouv To EBIVOTTWPIVO Kal TO XEINWVIATIKO Bpadivo kpuo,
gival BlaoTikoi kair & BEAOUV va dATTAVIOOUV XPOVO TTEPINEVOVTOG TNV KOTAAANAN
OTIYUN yIa TTapaTrpnon, aAAG Kai yia 6Aoug, av Oev To ETITPETTEI O KaIPOG 1 BEAouv
va XPNOIMOTIOINCOUV TIG dUVATOTNTEG UIAG TTPOCOM0IWaNG, YTTopoUV va KaTeRAoouv
TO eKTTAIOEUTIKO AOYIOWIKO aTTd TN 0€Aida

http:/lwww3.gettysburg.edu/~marschal/clea/roemerlab.html

Tou €xel avatTuxBei oTto TAaiolo Tou Project CLEA (Contemporary Laboratory
Experiences in Astronomy).

[€ CLEA Exercise - Jupiter's Moons and The Speed of Light ] 3

File Help

€ Top Yiew of Jupiter & Maons =101 ]

View Help

October 31. 2011 |
UT: 16 Hrs. 53 Min, 01.4 Sec 100X | [
; b : X:131.Y: 215
Jul. Day: 2455866.203488 e
) 200X | 400x | Next | g P- q
Data Interval: 24.00000 Hrs

Animation Step: 0.01000 Hrs + Becord

Mpooopoiwaon TTapatipnong amd TNAEOKOTTIO Kal TTPOBOAR TOU CUGTANOTOG TOU
Aia amré 10 Bépeio nuiogaipio 1ng EkAeimmikAg. H lw (wp) TpaypaTtoTroiei Aidpa-
an, a@AvovTag TTapdAAnAa Tn okid TnG TTavw aTo Aia, evw o FavupiRdng (UTTAE)
TPOKEITAI Va TTpaypaToTtroifoel AidBacn. H EupwTn 6To TTPOOKAVIO KIVEITAI TTPOG
Ta OuTIKE, evw N KaAAioTw o1o BAEB0C KiveiTal TTpOC Ta aVATOAIKA.

Cont. |

210 I0TOTOTTIO UTTAPYXOUV Kal EKTTAIOEUTIKG €eyXeIpidla, TTPOTACEIS yia €EA0KNON O€
UTTOAOYIOPOUG Kal AOKACEIG. € pIa atmd TIG AOKACEIG TTPOTEIVETAI va An@Bouv oTiy-
HIdTUTTa TWV Aopudpwyv o€ gubeia, yia SIAPOPEG XPOVIKEG OTIYMEG. ATTO Hia TETOI
TTPOCOWOIWON TIPOEKUYE TO YPAPNUA TNG APICTEPNAS €IKOVAGS. ATTO TO Ypd@nua @aive-
Tl N APUOVIKI TOAGVTWOT TTOU TTPOKUTITEI ATTO TNV TTPOROAN Twv Aopu@dpwv oTnv
TpdooYn TOPATAPNONG Kal €ival duvaTtdv va TautoTroinBouv ol Aopu@odpol, av
ouvdeBouv Ta onueia peTagl Toug (0€€1d eikdva). H KaANIoTw TTapouaidlel To HeyaAu-
Tepo MAATOG Kal TN peyaAuTepn lMepiodo, evy eUKoAa SlakpiveTal KAl N NUITOVOEIBNG
KQUTTUAN Tou Mavupndn, Tou otroiou pdAioTa ptropei va peTpnBei kai n Mepiodog. MNa
TNV lw gival dBUoKoAo va oxedlaoTei KAPTTUAN AOyw TnG PIKPAG TG MNepiddou, agou Ta
onueia Tng eival didoTrapTa.
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