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£ival TONKEG N XaunAou NMAATOUG KAl Y) n HETABOAA TNG 9Aaong ONou CNHEIWVETAl TO
EAAXIOTO TNG AQUAPOTATAG HE TNV aAayn TwY KnAidwv.

210 ouykekpipevo napadetypa Tou Il Peg naparnpoUpie 0TI To AAYIOTO TG
AQuUPOTNTAG TNG NPEUNG KATAOTAONG TOU AOTERd, dNAASdA TO HEYIOTO TWY KNAISWV
OnpeIWBNKe yia To 1988 otn ¢aon ¢=0.8 nou, ONwG Paivetal Kar anod To Iynua 2,
€iYapE TN PEYIOTN TIPNR Tou BeikTn Ypwpatoeg B-V tng TpieTiag 1989-91, dniadn 1o1e
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Txnua 2. O1 Tipeg Tou SeikTn Xpwparog B-V TG npeung kaTGaTtaong Tou aotepa ll Peg. Ta

gupBoAa Onwg aTo TXAHa 1.

0 QOTEPAQ £yiVe £pUBPOTEPOG, eV TO 1991 TN 9ACN QUTA N KATAoTACn avTioTPa-
QrKE KAl 0 QOTEPAC EYIVE MO AQUMPOG Kal Mo Kuavog. AUTO gival nepiogdTepo
(pavepo yia To £T0¢ 1989 Mou To NMAATOC TWV HETABOAWY TOU peyEBoUG V Tou aaTepa
givalr geydho. H peraBoAn Aomov tou peyeboug V Kal Tou Seiktn Ypwparog B-V
CUHQWVET pe wia epunveia unapfng KnAidwv oTny emgavela Tou aoTeEpa He TV
£vvoid 0TI 0 aOTEpAG ePQAVidel To Mo apudpd NUICYAipto va gival Kat To Mo KpUo.
MNapdpoia agupnepaopara Byaivouv Kai ano Tn PeréTn Tou Seiktn ypwuarog U-B,
aMa ouvRBws o1 YETPROEIC oTo U aoTEpwy TETOIY QAQCUATIKWY TUNWY (EpuBpuv
aoTEPWY) EXOUV HeYain eEaptnon ano TIg naparnenciakEg CUVBRKEC.

MriopoUHE EnopEVWG pE TETOIEG NAPATNPEATEIG va dnuioupyoupe diagopa
HOVTENQ, TIOU va Mpoadiopidouv Tov TpOno KAMYNG TNG EMPAVEIAG TwV QOTEPWY
autwv ano knAideg kai T didpkeia JWAC TOUG, WE OKOMoO va epunveloupe Ta
YAPAKTNPIOTIKA TWV KAUNMUARY QWTOG TWV AGTEEWY MOU £ival XPNOIUA YIa T HEAETN.
g aoTpikng Spactnpeiotnrag (Doyle et al. 1993).

2. MeA€Tn TnG BpacTnpidTnTag TWV acgTépwv dMe Kai RS CVn gg eKAQUYEIG
O1 aoTPIKEG EKAAUYEIG eival €Eva @aivOpPEve NMApa MoAs onuaviikd otnv

ACTPOQUCIKI Kal N UEAETN TOUG E£XEI va NMPOCYEPEI NAPA NOAMA TN HEAETN TG
aoTpIKAG gEENENG. Eivar éva gaivopevo mou gaiverar va poiadel He TiG NAIQKEG
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EKMIUYEIC aMa eival TOUAAYITTOV MEvTE TAEEIG IoXUpOTEPO and O,Tt atov "Hio.
Tehk@, eival éva @aivOHEVO TIoU MPOCYEPE! OTOV NapdInpntn Ty gukaipia yia
HEYAAEC OUYKIVACEIG.

O1 KQUNUAEG PWTOG TWV ONTIKWY EKAGUYEWY UE TA YAPAKTNPICTIKA TOUG, ooV
agopd TOUG KAQOIKOUG aOTEPEG eKAAUpewy EV Lac, BY Dra, AD Leo, UV Cet, YZ
CMi kA, €xouv BIeE0dIKG peAeTNBel 0TO AOTEPOOKOTEIO 2TEpaviou, Kopiveiag Kai
£YOUV BnpoCIcUdel QPKETEG EQYATIEC MOU QVAYEPOVTAl TOOO GTNV TAEIVOUNON TOUG,
aTA YAPaKTNPIOTIKA TOUG YVWEIOUATA KAl OTO CUCYETIOUG Toug, 600 Kai atnv
Karavopn Toug pe Baon Tnv ekmepnouevn evepyeia (Avgoloupis, 1986). Tehog, ot
guvepyaaia Je 1o AcTepookoneio Armagh tng B. Ipiravdiag Eexivioape pid PEAETN
TWV QOTPIKOV EKAAUYEWY péoa and Ta gpaouara (3750-4150A) nou nApape pe To
TNAEOKOMO Twv 1.9 HETPWY TOU AoTepoakoneiou Tng NoTiag Appikng {Gunn et al.
1994).

Ta redeutaia opwe 10 Ypovia €xouv Npayparonoindel ApKETEG CUVEPYATIEg
pe Oiagopa aida ACTEPOOKOMEId TOU KOOHOU YIQ TAQUTOXPOVEG NMAPATNPNOEIG
EKAApYEWV TOOO OF aoTEPEG eKAAUYewv 000 Kai ot aoTtepeg RS CVn. AuTEg ol
napaTnpPRoEig yivovial TautodXpova OTd ONTIKA Kal 0TA padioguVvIKa HAKN KUHATog,
oTo unepideg KAl g AKTIVEG-X. ~

Méeyp! npooearTa onTIKEG ekAapyelg Sev eiyav naparnpnel 0TOUG QOTEPEG
RS CVn. H €Mewn ONTIKWY SKAQUYEWY QVTIOTOIYWY TWV padIoskAQUYEWY N Twv
EKAQUYEWY AKTiVv-X, TIoU €iyav naparnpndei, iye wg AnoTEAecHa va ypagouv
NOAMG oevapia, nou alxa Bacidovrav oTnv unapgn puTEVOTEPOU UNOBaBpou aToug
QOTEPEC AUTOUC OE CUYKPION UE TOUG ACTEPEC exAauyewv dMe, kal aria aTig
UYNAGTEPEG MUKVOTNTEG TNC XPWHOOYAIPAG, WOTE TA YopTICHEVA awparidia Kara v
£KAQUYN VA OTQUATOUV OTA QVWTEPA OTPWHATA TNG XPWHOoYAIpag Kai €101 vd
BepUAiIVOUV eV TNV QVWTEPN YPWHOCYAIPA XWPIG OUWG va @BAvouV OTNV KATWTEPN
YPWHOopaipa arn’ Ornou Bewpeital OTi MPOEPYOVTAI Of OMTIKEG EXKAQHYEIC.

Kara mn Sidpkeia OPWG HIag KOIVAG ocuvepyaciag To 1989 omig 16/17
AuyoUoTou naparnenénke and 1o AoTepodkoreio Zregaviou Kopiveiag n mowrn
OMTIKA EKAQHYI (EU =6.8x1034 erg). Hexhauyn autn (Zxnua 3) naparnpnénke Kai
ané 1o Sopupopo GINGA omig akTiveg X (1-10 KeV). AlQpop@uBnKe £va HOVTEAO aro
TO ONOIO UMOAOYIOTNKAV QPKETA EVEPYEIAKA YAPAKTNPIOTIKA TNG EKAQUYNG aQUTAG
(Doyle et al. 1991). "Hrav mpayuarn pia emruyia, Kai av kai CuveBn ev gixe ndn
TEAEOE! n BIEBVAC CUVEPYACia Kai BPIOKOHAOTAV KATW and oAU QUOKOAEG
QWTOHETPIKEC TUVBNKEG ONKKAG EKAEIYNG TNG ZeANvng, N NAparpnan g eKAauyng
TEAIKA OAOKANPEWBNKe B16TI, 0TaV auUTn SIEKONN OTO AJTEQPOOKONEIO ZTEAvioU OTO
U, CUVEYIOTNKE n MApATAPENoA TG o akTiveg-X anoé 1o dopugopo GINGA. Auth
ATQv oUCIACTIKA N TIPWTN ONTIKA EKAQUYN OTNV Katnyopia Twv acTépwv RS Canum
Venaticorum Kai anod TOTe £Youv opyavwdei napa NMoMEg dlebveig TAUTOXPOVEG
napatnEnceig ot SIAPoPEG MEPIOXEG TOU NAEKTOOHAYVNTIKOU ¢AcUATog yia Tnv
NEPAITEPW HEAETN TWV EKAQUIYEWY TWV ACTEPWY QUTWV.
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Il Peg :—~ X~ray and Optical Data.
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Iynpa 3. H kapniAn ewTog TN £KAapyng g 17ng AuyouoTou 1989 rou actepa il Peg, kara
TO NPWTO TUAHA TNG, aTo U and 10 AGTEPOOKENEID ZTepavioy Kal, Kard Tunua Tou
KaBodikou NG KAadou, OTIG akTiveg-X and Tov Sopupodpo GINGA.

3. MEAETN TNG KATAVOUNG TWV EKAQUYEWV

‘Exoupe HEAETAOE! TNV KATAVOHN TWV EKAAUYEWY GUVAPTATE! TNG QACEWG
1000 OTOV QOTEPA eKAGuyewv BY Dra yia Tnv nepiodo 1973-1992 600 Kal gTov
aotépa RS CVn, Il Peg yia tnv nepiodo 1989-1992. Ta pEyp! TwpaA AnoTeAéouara
unodeIkvUouV TNV UNapfn evog dpadTnpiou Nuicpaipiou T0co oTov acTepa BY Dra
o0oo Kat atov actépa li Peg. To B8€pa opwg autd ypeialeral NePIoTOTEPN HEAETN
(Mavridis et al. 1994).

MeAeTRBNKE EMIONG KAl N aBPOICTIKA EVEPYEIAKT KATAVOUN TWY EKAAUYEWY
aro ypwpa U yia Tov Il Peg kai Bpédnkav duo xaravoueg, dniadn Bpednke oTi
SIapopPETIKA KATavoun SIENE TIG MO dPACTAPIEG OF EVEPYEIQ EKAQUYEIC. 101a UEAETN
yia Tov acTepa exkAapyewv EV Lac oto ypwpa B £deife OTI n aBpoIoTIKA autn
KATAVOWM TNG EVEPYEIAG TWV EKAGUYEWYV gival cuvdedelEvn PE TOV MEVTAET KUKAO
dpaocTnpIOTNTAG TOU ACTEPA KAl £TOI QAN OXEON DIENe! TA £TN HEYIOTNS BpacTnpio-
TNTAG KAl G\ Ta £€Tn eA\ayxiotng dpactnpiotnTag Tou adtépa (Mavridis and
Avgoloupis 1987).

4. MgleTn TwV YeTaBoiav Bpayeiag Kai Jakpdag didapkeiag

Meyain onoudaiotnra €xer doBei Ta Teleutaia Ypovia oTnv avadnrnon
KUKV SpaoTnpidTnTac TWV AoTEPWY. XT0 ACTEPOGKONEIO ZTEpAviou, yid TO OKOMNo
QauTo, JIGUOPPWOAHE KATAAMNAO OXAHA TAPATNPACEWY YIA TNV avagATnon HETABoMIV
q) Bpayeiag JIApKeIag TG AuUnpdTNTag TnG NPEUNG KAraataong Kai B) Hakpag
Bidpkelag 1000 NG SpaoTnpldTNTAG O EKAGUYEIC 000 KAl TNG AQUIpOTNTag g
NPEUNG KAraoraone.

Mia emiruyia ATav n eUPECT EVOG MEVTAETOUC KUKAOU TOOO OTN HETABOAN TNG
AapnedTnTag TNG NEERNG KATaaTaong Tou actepa EV Lac oto ypwpa B pe eupog
0.3 mag, 600 kai TNG SpaaTNPIOTATAG TOU ACTEPA JE EKAQUYEIC. BpeBnke panaora
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Zxnua 4. H pakpdg Siapkeiag HETABOA TWV HECWV ETATIWV TIHWV B NG Aaunpdtnrag B tou
aoTEpa EV Lac og karaotaon npepiag kai n aviicToixn HETABOAR Tng Spactnpiotn-
TAG TOU OF EKAGUYEIG, ONWG auTh eKPPAZeTal ano Tig NApapETPoUS P1 (—) xat P2(~ -
')_
(Zynua 4) oT1 UNapye! 1I0XUPN CUCYXETION HETAEU TWV TIHWY Twv NapapeTpwy P1 kai
P2 rou yapaktnpidouv TN $pactnpidTnTa ToU A0TEPA O EKMPYEIG, KAl TNG HEONG
£TNCIAC TIUNG, B, TNG AQUNpOTNTAG TNG APEUNG KATACGTACNG TOU QOTEPA OTO XPWHA
B nou avTioToixel aTo enopevo €1o¢ (Mavridis and Avgoloupis 1986).
H naparnpnon autn, o1 dniadn 6Tav €yoUpe Eva €T6¢ Ue uynin SpacTnpid-
TNTA O£ EKAQUYEIG ONUAIVE! TIWG Ba €YOUPE TNV €nopevn Xpovid eAaTTwon Tng
AQunpoTNTAg TNG APEUNG KATAoTaoNg Tou acTepd, dIaMoTwoape OTl IoXUE! Kal aTIg
naparnproeig Tou BY Dra yia tn Ypovikn nepiodo 1973-1992 kai autd icwg
napouciagel 15IAITEPO EVOIAPEPOV OTO OXC BEUA TNG YEVIKOTEPNG HEAETNG TWV
aoTpIKWY ekAapyewv (Mavridis and Avgoloupis 1983).

BIBAIOTPA®IA

Avgoloupis, S.,: 1986, A&A, 162, 151

Doyle, J.G., Kellett, B.J., Byrne, P.B., Avgoloupis, S., Mavridis, L.N., Seiradakis, J.H.,
Bromage,G.E., Tsuru, T., Makishima,K., and mC Hardy,|.M.: 1991, M.N.R.A.S.,
248, 503

Doyle, J.G., Mathioudakis, M., Murphy, H.M., Avgoloupis, S., Mavridis, L.N., and
Seiradakis, J.H.: 1893, A&A, 278, 459

Gunn, A.G., Doyle, J.G., Mathioudakis, M., Houdebine, E.R., and Avgoloupis, S.:
1994, A&A, 285, 489

Mavridis, L.N., and Avgoloupis, S.: 1986, A&A, 154, 171

Mavridis, L.N., and Avgoloupis, S.: 1987, A&A, 188, 95

Mavridis, L.N., and Avgoloupis, S.: 1993, A&A, 280, L5

Mavridis, L.N., Avgoloupis, S., Seiradakis, J.H., and Varvoglis,P.: 1994, A&A, in press



AYNAMIKA AINOMENA SE AAAHAENIAPQNTES FAAASIES

Nikohaog Kapavikorag
Enikoupog KaBnyntng Tou ApiaToTéreiou MNavemoTnuiou ©ecaaiovikng,
Kai
XpnaTtog Bodikng
Ynoynolog AiSaxkTopag Tou AploToTédsiou MNavenmoTnpiou ©ecoaiovikng,
Tunua Puoikng, Tougag ACTPOYUOIKNG, AaTpovopiag Kai Mnyavikng,
Epyaoripio AaTpovopiag

1. Eilcaywyn

MoAoi and Ttoug naparnpoupevouc yaiakieg epgavidovrai pe eva n
NepIcodTELOUG OUVOBOUG YEYOVOG MoU UModniwvel OTI UNAPYEl arnAenidpaon
HETAEU TOuG. TumKa napadeiyuara aMniembpvtwy yaragiwy eival o Maragiag pag
ye 1a Suo Neégn Tou Mayyelavou, o yaiagiag Tng Avdpougdag pe toug Suo
gAEMTIKOUG ouvoBoug Tou M32 kai NGC 205 kabwg kai o yaiafiag M51 pe 10
ouvodo Tou. Ta naparnpnoiaka Sedopeva Seiyvouv 0TI 08 cuoTAPATa ) CELYN
AMNAEMSpLVTWY yaraZlav €YOUHE epgavion Siarapaxwv OTOUG Yaiafieg Kai
QOUHHETPIV OTN HOPQR TOUG. AKOHO E£XOUHE OYNHATIOHO OUPWY KAl YEQUPWV
peTaED Twv yaraZiwv. Eniong oToug aMniemdpwvreg yalagieg upnopouv va
EHOAVICTOUV Kal AMAa BeuTepeliovTa paivopeva omnwg eivai n algnon Tou puslou Tng
Snpioupyiag VEWV AoTEPWY KaBWG Kai n epgavion 8pactneidTnTag oTov Nupnva Twv
yaragiwv.

2. M£60odot1 YEAETNC

Ano 60a avagePsnkav Napandavw yivetar avepo OTi n SUVAHIKN HEAETN TWV
AMNAEMSPWVTWY yaragiov napoucialel peydio evdiagepov. H avTipeTwman Tou
Beuarog yivetar pe dUo Tpdnoug:

(i) Me Tn Ypnoonoinon SUVapIKWV HOVIEMIV YIa TOV npwTelovta yaiagia
Ta onoia diarapdcoovral and €va povigo cuvodo. O ouvodog NepipepeTal OF
KUKAIKR TpOoYid HE oTaBepn YWVIQKA TAYutnTa yUpw and Tov npurevovid. H 0An
LENETN YIVETAI OE MEPIOTPEPOUEVO CUATNUA HE QPN TO KEVIPO TOU MPWTEUOVTA
yaagia TO omMoio MEPIPEPETAIl HE TN YWVIAKN TaXUTNTA NMEQIPOPAg Tou ouvodou.

(i) Mpooopoiwon og H/Y NG aAniemidpaang pe T HEB0TO Twv N-CwpaTWy
(N-body simulations). ESw Ypnoigonoioupe pia pEBodo Point- Mech yia va
unchoyiooue To Suvapike Tou yaragia and tnv karavour 60000 nepinou aoTEQWV.
Stn HEBOBO auth pe T BONBEIQ £VOG MAEYLATOC 64x64 BECewv UMOAOYIZETAl N
MIUKVOTNTA KAl OTN JUVEYEID TO SUVAUIKO Tou yaiagia oTiq BECEIG TOU MAEYUATOG.
ST ouvéxela unohoyiletal n Suvapn nou emdpd endvw Ot KABe acdTeEpd Kal
ogei\eTal 0 GAOUG TOUG UMONOIMOUG AoTEpeg Tou yaiagia. ZTn Slvaun aut
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npooTiBeTal Kai n Suvapn €\EnNg Tou ouvodou. To Buvapiko unoloyideTal oe TakTq,
HIKPA, YPOVIKA BIaoTANATa €101 WOTE TO HOVIEAD VA E€iVAl QUTOCUVENEG.

3. AnoreAéopuara

ZINV NPWTN NEPINTWON ONOU YPNOILONOoIoUKE SUVAHIKA HOVTEAD BAEnoupe oTi
n Kivnon Twv QoTEPWY TOU MPWTELOVTA yaakia yeTaTpeneTar ano kavovikn (regular)
gg oTOYaoTIKn (stochastic) 6tav n evépyeia Tou aoTEpa UNePPEi Hia KPIiolun Tign .
AZilel va onyeBei 0TI GTOYACTIKEG €ivai 0 TPOYIEG OTIC OMOIEG O AOTEPAG KIVEITAL
Kara tn gopd Kivnong tou guvodou yaiagia (direct maotion) v Ol TPOXIEG CTIC
OMOoIEC O ACTEPAG KIVEITAI QVTIBETA NPog Tnv nNepipopd Tou cuvodou (retrograde
motion) e£aKoAoUBOLV VA €ival KQVOVIKEG. ZT0 ZXAHA 1 gaiveTal n em@aveid Topng
(x,X) yia 10 BioKoeidEG HovIEND Tou Plummer To onoio Siarapacostal pe €va
eMemnTikd ouvodo. O1 TPOYIEG NMoU avTiIoTOIXOUV J€ AUETABANTEC KAUMUAEG Tou
KAEiVOUV yUpw and To onyeio R gival KQVOVIKEG EVW  OF UNOAOINEG OTOXAOTIKEG.
Availoya eival TQ ANOTEAECUATA TOU TPOKUMTOUV av Ypnoijonain8ouv aiia
SioKoeIdN HOVTEA yia ToV NMpwTelovTa yaiagia.

Xpnoigonoiwvrag Suvapika JovTEA SIamiCTWVOUE Kal TrV avantugn oneipwy
OTOV NPWTEUOVTA YaAagia wg anoTeAeopa Tng enidpacng Tou ouvedou. ETal Exoupe
TNV gppdvion SUo onelpwv OTav £XOUHE opdn Kivnon {Z¥NHad 2) Kai yiag oneipag
orav éyoupe avadpoun kivnon (Zxnpa 3). ALiov naparnenaong €ival ot OTEIPEg
gpaviovral HOVO OTA HOVIEAQ TA OMoid MApOUCIAZouv ECWTEPIKO CUVTOVIOHO
Lindblad.

31N SelTepn NepinTwan (Mpogopoiwon pe TNV pEBoSo Twv N-owpdtwy) o
OYXNUATICPOC ONEIPWV EiVal EVa aNo TA KUPIOTEPA ANOTEAECHATA TNG aAnAenidpa-
ong. O guvodog dnuioupyei BUo "akoiouBoUoeg” (trailing) oneipeg OTav KiveiTal O
opBn TpoXIa, evw oYnparidel tia "odnyouoa” (leading) oneipa oOvav Kiveitalr og
avabpopn TpoYd. ZTnv MepinTwon nou dlatapaccoupe Tov yaiagia pe duo
ouvoSoUg KIVOUHEVOUG Ot avTiBeTeg BIEUBUVOEIG, TOTE £YOUHE TO OYNHATIOHS TPIWV
onegipryv, 800 “akoiouBouowv' kal piag “odnyoucag” { Zynua 4). Eivar dniadn
pavepd OTI 0 KABe ouvodog dnpioupyei To BIKO Tou aroTéAsoua oto yaiagia
aveEapTnTa anod Tnv uUnapin i Un Tou aaou cuvodou.
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Zynpa 1.
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Model EH direct time 2.0 Modei EH direct time 4.0

Model EH direct time 6.0 Model EH direct time 8.0

Model EH direct time 10.0 Model EH direct time 12.0

Zynpa 2.

EEEAIEN Tou yaraEia oTav o guvodog KiveiTal og opén Tpoxid.
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Model EH retrograde time 2.0 Model EH retrograde time 4.0

Model EH retrograde time 6.0 Model EH retrograde time 8.0

Model EH retrograde time 10.0 Model EH retrograde time 12.0

TynHa 3. EEEMEN Tou yaraEia orav o ouvosog WiveiTal o8 avadpopn TPOXIC.
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¢1/25d-c2/30r Time=400 c1/25d-c2/30r Time=440

¢1/25d-c2/30r Time=560 1/25d-c2/30r Time=680
@

EEENEN Tou dioKou 070 TPINAG cuaTnua (c1 op6n popd, r=25kpc c2 avadpopn

Txnua 4.
popad, r=30kpc).
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EMIAOIoz

AZioTipeg KES kai KO' Suvadeipor,
Kupigg xai Kupiol,
AyannTeg PoITATPIEG KAl AyannToi PoITnTEG,

Inyepa Npoanadnaape va cag SWOoUKE (id 000 YiveTal MANRETTEPN EIKOVA
NG TUYYPOVNG EPEUVAC OTNV ACTPOVOIa Kal oTnv ACTpaguotkn. Eniong, moTtedw,
OTI E€YIVE HIQ MANPNG TAPOoUCiaon TwV apKeTa €UPEWC QACUATOC EPEUVNTIKWY
SpaoTnEIoTNTWV TWV HEAwV Tou EpyaoTtnpiou ACTpovopiag.

Me Baon 6oa akouoBnkav oRpepda aMA Kai KAta Tov YBedivo enignpo
£0PTACHO, PIA0DOEOUHE VA CUVEXIOOUHE Kal va SISUpUVOUHE QUTEG TIC EPEUVNTIKEG
dpacTnpidTNTEG Kai MEPIOYXES, NMAVIOTE HECA OE €va MVEUHA OUVEQYAOIag Tou
EpyaoTnpiou ACTPOVOUIAg HE OAA TA PEAN TOU TUAHATOG PUOIKAG, QAN KAl TWv
aMwv Epyaotnpiwv ACTPOVOUIAG TNG YWPEAG KAl QOTPOVOUIKWY KEVTPWY TOU
eEWTEPIKOU.

BeBaig, n onpepivi NUePIdA TEAEiWOE, OHWC O EKONAWOEIG TOU £0pTACUOU
guveyidovral tny enopevn efoouada (27 ka1 28/5/93) ye Tnv eniokeyn Tou KaBnynt
K. Schutz Kal To BIVOTIWPEO UE TIG UNGAoINEG EMOKEWEIG KAl eKONAWOEIG.

EuyapioTw yia pia akopa @opa OAOUG TOUG OMIANTEG yia TV euyevh KAl
QUCJIQCTIKA CUMHETOXN TOUG.

EuyapioTw 0Aoug adag yia Tny T Tou Hag Kavdare va NapeupeBeiTe Kai va
NAaPAKOAOUBATETE OAEG TIG QHINEG.

Nouidw oT11 0T0 onyeio auTd UMOPOUE VA KAEITOUKE TN onuepivn nuepida
euYOpEVO! yia pia axkdpa gopd "Xpovia Mola kar Kard yia 1o Epyaortapio
AcTtpovouiag”.

O k. KovTonoulog og ouvTOUn Napeufacn Tou aueows PeTa, eE€ppace
¥apd TOU Kal TNV IKQvoroinaon ToU yia To eminedo Kai TNV €KTAcn TNG EPEUVNTIKNAG
£PYACIAC KAl TWV NAAQIOTEPWY HEAWV TOU EpyaoTnpiou AcTpovopiag yia Tny onoia
€IVal EVAHEPOG, AAAG Kal, IDIAITEPT, TWV VEWTEPWY HEAWV TOU.

O K. Znupou oTn CUVTOUN QVTAnavinon Tou EUYapioTNOE ToV K. KovTonouio
yia Ta Kara Adyia Tou SiaBeBaiwvovTag Tov oTi Ta pEAN Tou EpyacTnpiou AoTpovopi-
ag ouveyigouv Tnv napadoon mou o idiog dnpioupynoe.



MEPIAHWYEIZ OMIAION EMIZHMQON NMPOZKEKAHMENON
IA TON EOPTAZMO THZ NMENHNTAKONTAETIAZ

AZTPONOMIA XQPIX PQTONIA

A. PEZBANHZ
Kaenyntig MavemoTnpiou ABnvwv

Teraptn 10 Maprtiou 1993

MEPIAHYH - SUMMARY

MapouaiaZovral Ta KUPIA XapaKTNPIoTIKA TOU EUPWIATKOU EMOTNHOVIKOU -
- gpeuvnTIKoU Tipoypapparog NESTOR yia Ty avixveuan VETPIVWY.
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POPULATIONS OF GALACTIC X-RAY BINARIES

JAN van PARADLJS
Astronomical Institute "Anton Pannekoek"
University of Amsterdam, The Netherlands

AguTépa 5 Anpiaiou 1993

MEPIAHYH - SUMMARY

The Galaxy contains several major groups of accretion-driven stellar X-ray
sources, with distinctive characteristics.

(i) High-mass X-ray binaries. The companion star (mass donor) is a masssive
star (10 solar masses or more) which transfers mass by a strong stellar wind and
incipient Roche lobe overflow. Most of these are X-ray pulsars, which show that the
X-ray source is a neutron star with a strong magnetic field (~1012 Gauss).

(i) Low-mass X-ray binaries, whose companion stars are generally less
massive than the Sun. Mass transfer is the result of Roche lobe overflow. Many of
them show X-ray bursts (caused by unstable thermonuclear burning on the surface
of a neutron star), and X-ray pulsars are rare among them. In fact, X-ray bursts and
X-ray pulsations appear to be mutually exclusive phenomena.

High-mass X-ray binaries are part of a young galactic population (age~107
years); low-mass X-ray binaries (about a dozen of which are located in globular
clusters) are old objects. The implied magnetic field - age correlation suggests that
the magnetic fields of neutron stars decay. It appears unlikely that this decay occurs
spontaneously. Current ideas invoke a coupling of the magnetic field decay and the
spin history of the neutron star.

(iii) A third group of X-ray binaries, none of which show X-ray pulsations or
X-ray bursts, are the black-hole candidates. Their X-ray spectra often show an ultra-
soft (kT~1keV) component, and a hard power-law tail extending into the 102 keV
region. The companion masses can be high or low. Where dynamical evidence is
available, the compact-star masses are in excess of 3 solar masses, the maximum
possible mass of a neutron star.

In my talk | will give a brief description of the X-ray and optical properties of
these three groups of X-ray binaries, and present some recent results related to their
evolution and the mass tranfer process that for some of them drives this evolution.
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LITHIUM, ROTATION AND STAR AGES

E. SCHATZMAN
Member of the French Academy of Sciences,
Professor Emeritus of the Paris University,
Paris, France

Aeutépa 3 Maiou 1993

MNEPINHYH - SUMMARY

Observational data very strongly suggest the presence of transport processes
inside the stars and inside the Sun. Angular momentum and chemical elements are
transported. It has been assumed for several years now that transport takes place
through dissipative processes, viscosity or turbulent viscosity. The turbulent flow has
been assumed, for a long time now, to be due to instabilities induced by rotation.
The properties of turbulent flow induced by rotation leads to a number of inconsist-
encies, and, therefore, it appears to be necessary to take care of other processes.

Internal waves are generated at the boundary between the radiatively stable
region and the outer convective zone (Rayleigh - Bénard instability) above it. internal
waves can carry angular momentum with a great efficiency and explain easily the
distribution of the angular velocity inside the Sun, as it is obtained from helioseismol-
ogical data. Internal waves can induce a random motion which generates a diffusive
process and explains the transport of chemicals like lithium.

Slowing down is due to loss of angular momentum, in which electromagnetic
activity plays an important role. Altogether, age dependence of period of rotation and
lithium deficiency have a common causal origin, motions in the convective zone, but
lithium deficiency does not directly depend on rotation.
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SOLAR NEUTRINOS

E. SCHATZMAN
Member of the French Academy of Sciences,
Professor Emeritus of the Paris University,
Paris, France

TpiTn 4 Maiou 1993

MEPIAHYH - SUMMARY

Detection of solar neutrinos gives the possibility, in principle, to check the
properties of the central regions of the Sun. Three detectors have been working now:
chlorine experiment (Ray Davis, Homestake Goldmine), Gallium experiment (SAGE
and GALLEX), high-energy neutrinos (Kamiokande). All of them give a neutrino flux
which is deficient compared to predictions of the solar models. A calibration of the
GALLEX detector will be carried in 1994 - 1995.

After a brief presentation of the experiments, a discussion of the problems of
solar models will be given. This opens the way to possible explanation of the
differences between theoretical predictions and observations: failure of stellar models,
massive neutrinos (Mikheyev-Smirnoff-Wolfenstein effect suggesting an interaction
of massive neutrinos with the solar plasma), nuclear reaction rates, and electron
screening effect.
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GRAVITATIONAL RADIATION: SOURCES, PROPAGATION AND DETEC-
TION

B.F. SCHUTZ
Department of Physics and Astronomy,
University of Wales College of Cardiff,
Cardiff, Wales, UK.

MépnTn 27 Maiou 1993

MEPIAHWH - SUMMARY

A review is attempted of the latest theoritical work on gravitational radiation
and the sources of gravitational radiation. Among the most promising sources are
the supernovae explosions, the coalescence of close binaries with compact members
{black holes, neutron stars, white dwarfs), and the cosmological background of
gravitational waves. For studing these sources the Einstein’s field equations are
solved, in order to predict the waveform emitied by these sources. Finally, special
attention is paid to the construction of the gravitational-wave detectors, and mainly
the LIGO (Laser Interferometric Gravitational-wave Observatory), VIRGO, and space-
born detectors.
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EINAI AYNATON Ol MH AKTINIKEZ TAZEIZ NA EMIMOAIZOYN TH
TOAIPIKA ZYMMETPIKH BAPYTIKH KATAPPEYZH;

P.S. FLORIDES
Trinity College, University of Dublin, Ireland

Mapaokeun 22 OkTwBpiou 1993

MEPIAHYH - SUMMARY

MeTd and pia oUvropn eicaywyn oTn Fevikn ©gwpia Tng ZXETIKOTNTAG,
napouciaZeTal Jid VEQ ECWTEPIKN, OTATIKA AUon Twv e§iowoewv Tou Einstein. H VEQ
AUon eival TUmou Schwarzschild Kai To KUpIo XapaxkTnpioTiKG TN gival OTl o
QKTIVIKEG Taoelg undevidovTal 0 KABe ONpeio TOU S0WTEPIKOU ToU BapuTikou
owparog. "ETo1 To BapuTiKO cwpa Napapevel oe Igopporia uno TNV enidpaacn povov
TWV EQANTOHEVIKQV TACEWV. AIVETAI N QUOIKA EPUNVEId TNG VEAG Auong kai
eZeTadovidl TA QUOIKA ENAKOAOUBA TNG.
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CORE-COLLAPSE SUPERNOVAE,
NUCLEOSYNTHESIS AND THE PUZZLE OF ISOTOPIC ABUNDANCES

W. HILLEBRANDT
Max-Planck-Institut fir Astrophysik,
Garching bei Minchen, Germany

MNapaokeun 5 NogpBpiou 1993

MEPIAHYH - SUMMARY

Core-Collapse models of type-Il supernovae are discussed. The conditions
for prompt explosions caused by a hydrodynamical shock wave as well as the
prospects of delayed explosions triggered by neutrino heating are investigated.
Predictions of nucleosynthetic yields of heavy elements are presented, with special
emphasis on neutron-rich isotopes heavier than iron. Finally, based on newly
measured nuclear data, it will be discussed whether type-ll supernovae can serve as
an explanation of anomalous abundances found in certain meteoritic inclusions.
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MAGNETIC FIELDS AND CO MOLECULES IN GALAXIES

R. WIELEBINSKI
Max-Planck-institut fir Radioastronomie, Bonn, Germany

Asutépa 9 NogpBpiou 1993

MEPINAHWYH - SUMMARY

Magnetic fields have been known to exist in galaxies for a long time but only
recently a new era of exploration has started with the detailed mapping of the
polarization of radio synchrotron radiation. The pioneering observations came from
the Effelsberg 100m radio telescope. Subsequently the VLA (Soccoro, New Mexico)
and Australia Telescope (both at Parkes and Narrabri) were used. The magnetic
fields in galaxies are more uniform than ever was imagined. The polarization vectors
indicate magnetic fields following the spiral arms. In the nuclei of the more active
galaxies vertical magnetic fields were detected. As a result of these new data an
intense theoretical discussion has started.

The most advanced interpretation of the magnetic fields is in terms of the
dynamo theory. This theory was originally developed for the explanation of the
Earth’s magnetic field but could be extented for the Sun, the planets, stars and now
to galaxies. In contrast, the primordial magnetic field interpretation (with field
compression) seems to be less viable.

To determine the rotation of a galaxy, observations of helium or hydrogen
were traditionally used. It turns out that the CO molecule, observable at mm-
wavelengths, offers an excellent alternative method of determination of the kinematics
of galaxies.. Such observations are possible with present-day mm-dishes like the
IRAM 30m Pico Veleta telescope and the SEST 15m telescope at La Silla. The
kinematic information can then be used as the input parameter into the dynamo

theory.
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EINSTEIN'S EQUATIONS: WHERE WE ARE NOW

G. NEUGEBAUER
Max-Planck-Gesellshaft, Arbeitsgruppe Gravitationstheorie, Jena, Germany

Teraptn 15 Aekeuppiou 1993

NEPIAHWH - SUMMARY

Gravitation is one of the fundamental interactions in nature and so far
Einstein’s equations are the best description of that phenomenon. Because Einstein’s
General Ralativity is a highly non-linear theory, no general solution method is
available.

This fact might be the reason that many people suppose that very few
solutions are known. (The spherically-symmetric sclutions of Schwarzschild and
Friedman, describing a single star and a spatially-homogeneous universe,
respectively, the rotating Kerr Black Hole solution and the plane wave metrics). As
a matter of fact, there are now over 100 new papers on exact solutions every year.

This talk is meant to evaluate the solutions.

Selected physical examples are discussed and unsolved physical problems
and efforts to solve them are presented. Relations to Soliton Physics and other
modern physical topics are mentioned.



TO BEPINO ZXOAEIO "Galyactic Dynamics and N-Body Simulations™
Noukag Brayoc!

To 1986, uia oupada and Eupwnaika lMavemotnuia dnpioupynoav To
Eupwnaiko AikTuo AOTPOQUOIKNG yia uroyngioug Oidaktopeg (European
Astrophysics Doctoral Network, EADN). To BikTuo €xei oTOX0 va auinoel Tnv
KIVNTIKOTATA TWV QOITNTWV MTOU EKTTOVOUY DIDAKTOPIKG 08 BEUATA AOTPOYUOIKNAG OTNV
Eupwnn, Kal vd 0pyavwoel HETANTUXIAKA KaAOKAIpiva ooAeid. To AIKTUO £XEl TLpa
avanTtuyBei kai nepidapBavel 27 naveniotnpia and Xwpes Tng AuTIKAG Eupwnng, svw
yivovtal nmpoondbeleg yia vd enekTabel KAl 0 AQVEMIOTARIA TWV YWPWV Tng
AvaTtoAkng Eupwnng.

Aro 1o 1988 10 EADN ouoTnuarika opyavwve! PeTantuyiaka oyoieia. Oi
LETANTUYIAKOI POITNTEG FTOU NAIPVOUV HEPOG C’aUTA TA OXOAEIa EXOUV Try duvaroTnTa
va SnuIoupyouv ENAQEG Kal YVWPIHIEG HE AAa HEAN TNG B1sBVOUC EMOTNHOVIKAG
KovotnTag. Ot poITNTEG EPYOVTAl OE ENAPN HE TA KUPIOTEPA BEUATA TNG ACTPOVOUI-
ag ato apyiko otadio NG SIKIAg Toug £pEUVAG, WoTe va epBaBuvouv/miouTioouv
TNV EMOTNHOVIKN EKMAIDEUON TOUC KAl va KepdigouV TA MAEOVEKTAKATA NMOU TOUG
NPOCYEPOVTAI AN TIG EUPWNATKEG CUVEPYATIEG.

To 60 Oepivo Tyoheio EADN gyive otn Secoalovikn, and 13-23 louliou 1893,
UE T CULHETOXN OKTW BaoKAiwv Kai eEnvia gorrntav and Swdeka Eupwnaikeg
Ywpeg Kar gprixofevnBnke ano 1o Epyaotnpio Aatpovopiag Tou flavemornyiou
©£00aMOVIKNG WG HEPOG TOU €OPTACHOU yid TN CUHNANPWON Twv 50 Ypdvwv
AgiToupyiag Tou Epyaotnpiou.

To 60 Bepivo Zyxokeio EADN kaiuye duo oTeva oxeri{opeva Bgpara (1)
Galactic Dynamics kai (2) N-Body Simulations. H guoikn Twv BapuTiKWv guaTRUATWY
TWV QOTEPWV €ival Eva Ypnyopa avanTuooopevo NedIio EPEUVAC, MTOU EXEl ETMIKEVTPW-
ogl TO svOIQPEPOV TEAEUTAIA HE TNV avanTugn TWV apIBHNTIKWV MPOCWHOIICEWY
ouoTnuarwy N owpatwy. Zudnménkav Tpomol PEAETNC yaiagiwv (BewpnTikoi Kai
apieunTiKoi).

O1 Tithot Twv SIAAEEewY Moy 5OBNKav Kal of QvTioToIXO! OHIANTEG NTAV:

A. Galactic Dynamics:
1. Theory of Galactic Structure (D. Lynden-Bell)
2. Elliptical Galaxies (O. Gerhard)
3. Self-Consistent Models of Spiral Galaxies (P. Grésbdl)
4. Order and Chaos in Galaxies (G. Contopoulos)

B. N-Body Simulations:

1, O x. A. Bxayog exgipoowrel 1o A.J1.0. oto EADN xau 1o axadnuaiks étog 1992-93 fjitav o guvtovionig Tov

SixToou.
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1. Accurate N-body Simulations (S. Aarseth)
2. Gas Dynamics Simulations (E. Mueller)
3. Stability of Galaxies (P. Palmer)

4. Galaxy Formation (N. Voglis)

Tnv eMOTNHOVIKA OPYQVWTIKR EMTPONA TOU ZYOAgiou anoreioucav ol
Kaenyntég kK. I'. Kovrorouhog, J. Heyvaerts, Aa. Sandqvist kai N. Zmupou Kai o
Avaminpwtng Kaényntng K. A. BAayog, tnv 8¢ TOMIKA OPYQVWTIKN €mrponn
anoteholoav of HETANTUYIAKOI @OITNTEG KK. A. Avactaciadng, X. Bodikng, K.
Kherdng kat n 3ida A. Nanadakn we ypappaTeag.

Ta MPAKTIKA ToU OXOA€iou Ba SnpooieuBouv aro Tov ekBOoTIKO 0iko Springer-
Verlag kal Tnv empéieia Tng €kdoaong £xouv ol Kabnynteg Kk. I Kovronouog, N.
TnUpou Kai 0 AvaninpwTng Kaényntng K. A. BAayog.

Kara T Sidipkeia Tou Ogpivo ZYOAEioU Of QOITNTEG EiXAV MOAEG QVENioNHEg
AAMNAEMBPACEIC HETAEU TOUG aMd Kal oudnTnOEIC Kal OUVEPYAOIEG WE TOug
B5aoKAoUC Toug, gkavav Be MePIgCOTEPEC and CAPAVTAMEVTE NAPOUCIATEIG TNG
TPEYOUOAG EPEUVNTIKAG EQYACIAG TOUG.

H Yonuaro86Tnan Tou oXoAgiou yive and Toug Napakarw gopeig : (1) To
Mpoypaupa Erasmus Tng Eupwnaikng Evwong, (2) To npoypappa Human Capital
and Mobility Tn¢ Eupwnaikng Evwong, (3) Tn levikn Mpappareia Epeuvag kai
Teyvohoyiag, (4) To ApioTotéxeio MavemoTnpio Bgooarovikng, (5) Tn Zoundikn
KuBgpvnan, (6) Tn Maiikn KuBEpvnan kai (7) Tnv EABeTIKA KuBgpvnan. EuxapioTieg
gkppaZovtal mMpog OAOUG TOUG XOpnyoug Kai Mmpog Tnv eTaipia Ranx Xerox Tng
©eooarovikng yia TNV SWEedv NAPOYA OAWY TWV QWTOTUMIWY YId TIG AVAYKEG TwV
£pYACIV TOU ©EpIVOU ZXOAEIOU.



MPOZQMNIKO KAF OPIANA
TOY EPFAZTHPIOY AZTPONOMIAZ

STOIXEIA EPFAZTHPIOY

I5puon Epyaotnpiou: .E.K. 168A/8-6-1943

Eykaivia Tou KTipiou Tou AOTEpooKongiou: 7 Maiou 1961

Tewypa@iKéC SUVIETAYUEVEG ACTEPOOKONEIOU: A = 22°57,5", ¢ = 40° 37’
Yyoc¢ ané tnv gmipaveia ng 8aiaocoag: 28|

- Agrpovopuikad ‘Opyava

- DlonTPIKG TnNAgokomo Secretan 20cm
- Bon8nTika KivnTa TNAECKOMa

- Padiotnisokomio diapeTpou 3m

- AUO HOVOYPWHATIKOI NBHOI UYNANG BIAKEITIKAG IKavoTnTag (YPauHwy H Kal Call)
- |pIBOPWTOHETPO

- MIKpOTUKVOUETPO

- MARPWC cEOMNCUEVO QWTOYPAPIKG EPYATTAPIO

- Xaptng Tou Palomar

- Hhakog Mipyog (n eyKaraoTacn Tou MpoBAEneTal va yivel ot nepioxn MoiugoBa)
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AIEYOYNTEZ EPMAZTHPIOY AZTPONOMIAZ

lwavvng zavBakng

©eodwpog Bapdnourog
lewpytog Kovromnoulog

Zwrnptog Mepoidng
lewpylog Mnodng

Baoiieiog Mriapunavng

Ovoparenwvupio

Mnapunavng Baagiieiog
XarZndnunTpiou lwawng
Znupou Nikoiaog

Ovouarenwvupo

Maupidng Augipayog
Mnapunavng Baoiigiog
Mnadng Mewpyiog
Manayewpyiou XpRoTtog
Znupou Nikéiaog
lewpyaha EAgvn
MeptZavidng Kwv/vog
BapBoying Xapdaiapnog
Kapavikoiag Nikoraog
Manadonouiog AnUATPIOG
Auyoiournng Zraupog
IrAaBeviTng AnunTpIog
Kokketag Kwv/vog
Zuoupn Kupiakn

1977
1979 - 1994
YOHIHTEX
Eroc Eionynrng
1968 ™. Kovromnouiog
1968  TI'. Kovronouiog
1979 [". Kovrérouhog - 1.
AIAAKTOPEZ
Eroc EmBAgnwy
1954 I. Zaveakng
1962 I". Kovronouiog
1965 . Kovronouiog
1972 I. Kovrénouiog
1973 I". Kovrdnouiog
1973 [". Kovtorouiog
1975 [". Kovronouiog
1980 [". Kovronouiog
1981 B. Mnapunavng
1982 Z. Nepoidng
1984 A. Maupidng
1986 N. Znupou
1988 N. Znupou
1991 I. Zeipadakng

1943 - 1955
1855 - 1957
1957 - 1975

1975 - 1976, 1978 - 1979

XarZndnuntpiou

E&shEn

Kaényntng AMNS
Kaényntng AN
Kaenyntig ANS
Kaénynrng TEI
Kagnyntng AlNe
Kaenyntpia
Kaenyntng TEI

Av. Kaenyntag AT1©
En. Kaényntng AMNG
Av. Kaényntng AMNG
En. KaBnyntng AN©

Kaenyntng TE!
NexTopag AMNe
Mavemaort. KpAtng



EMEZTHMONIKO MPOZQMNIKO EPTAZTHPIOY AZTPONOMIAZ

Ovouarenwvupio

l. Zaveakng
A. Maupidng
B. Mnapunavng

. Mnodng
X. MNanayewpyiou

[. Xardndnunrpiou
M. Mourgouhiag
Z. Apagvng

E. Euayyeiidng

K. Karowvng

N. Znupou

2. Nepoidng

K. Meptdavidng
X. Tepdidng

. Manadonouiog
. Keoaoibou

. Kapavikoiag

. Znidag

. PUAGKTONOUAOG
. Auyoiournng

. BapBoyang

. Zaveonouiog

. Kdkkorag

l. Zeipaddkng

A. BAayog

T. Xargnavrwviou
A. Avacraciadng

XXMMz OP

Onreia

1939 - 1955
1951 - 1960
1958 - 1969,
1979 - 1994
1960 - 1972
1961 - 1973,
1986 - 1991
1962 - 1969
1963 - 1967
1964 - 1967
1968

1969 - 1971
1970 -
1971 -

1972 - 1977
1973 - 1975,
1978 - 1985
1973 -

1974 - 1976
1974 -

1975

1975 - 1980
1975 -
1975 -
1979 - 1982
1982 -
1985 -
1985 -

1985 - 1988
1988 - 1993

AibakTopixo
1955
1962

1965
1972

1965
1967

1973

1975

1982

1981

1984
1880
1978
1988
1975
1979

Yenyeoia

1968

1968

1979
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l. Zoupvag

A. NMauAiwtng
E. Mlewpyara
A. Alovugciou

. AvTwvOonouiog

M. Znkidng

M. Mixalodnuntpakng

I. lwawidng
A. Kagavag

|. AvaoTaoiou

I. Maoyaing

M. MixanAidng

J. Colin
P. Grosbol

M. Mixahorouiog

A. MeTpdkng
M. MeTpou

AMIZBOI EMIZTHMONIKOI ZYNEPFATEZ

1957 - 1958
1968 4
1971 - 1974
1970 - 1972
1969 - 1971
1971 - 1972
1971 - 1973
1972 - 1975
1972 - 1973
1972

1972 - 1974
1974 - 1975
1974

1974 - 1975
1975

1975

1975 - 1976
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EIAIKO AIOIKHTIKO KAl TEXNIKO MPOZOMNIKO

¢. Manapryani 1965 - 1986

A. Mopn 1972 - 1978

E. Mgprlavidou 1973 - 1980

K. Manadénouiog 1975 - 1987

K. Mavtdn-Baoireiabou 1979 -

I". KohoBog 1966 - 1870
1983 -

E. Kapwvn - l'ewpyiou 1990 - 1992

KAHTHPEZ

A. Kaparlag 1957 - 1987
A. Takarivng 1988 -



AHMOZIEYZEIZ TOY EPTAZTHPIOY AZTPONOMIAZ
ZTH MPQTH NENTHKONTAETIA 1943-1993

A. CONTRIBUTIONS

1. J. Xanthakis
Study of the Mean Monthly Air Temperatures during the successive sunspot
Cycles
Annals of the Faculty of Sciences of the University of Thessaloniki, 7
(1955).
2. G. Contopoulos
On the Vertical Motions of Stars in a Galaxy
Stockholms Observatoriums Annaler Band, 20, 5 (1958).
3. G. Contopoulos
A Solution of the Clock Paradox
Annals of the Faculty of Sciences of the University of Thessaloniki, 8, 21,
(1958).
4. G. Contopoulos
Space and Time in General Relativity
Annals of the Faculty of Sciences of the University of Thessaloniki, 8,43,
(1958).
5. L. Mavridis
Relatively Cool Stars in Galactic Clusters
Astrophysical Journal, 130, 626, (1959).
6. G. Contopoulos
The third Intigral Motion in a Galaxy
Zeitschrift fur Astrophysic 49, 273, (1960).
7. G. Contopoulos and G. Bozis
Perturbations of Stars in a Galaxy
Annals of the Faculty of Sciences of the University of Thessaloniki 11,
(1962).
8. G. Contopoulos and B. Barbanis
An application of the Third Integral of Motion
The Observatory 28, No 927, 80, (1962).
9. B. Barbanis
An Appilication of the Third Integral in the Velocity Space
Zeitschrift fur Astrophysik 56, 1 (1962).
10. G. Contopoulos
On the Existence of a Third Integral of Motion
Astronomical Journal 68, 1, 1306 (1963).
11. C. Goudas and B. Barbanis
A new Property of the Third integral
Zeitschrift fur Astrophysik 57, 183 (1963).
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11(a).

12.

13.

14.

14(a).

15.

16.

17.

18.

19.

20.

21.

22.

22(a).

23.

S. Chandrasekhar and G. Contopoulos

The virial theorem in General Relativity in the Post-Newtonian Approximation
Proceedings of the National Academy of Sciences vol.49, no 5, 608-613
(1963).

G. Contopoulos

A Classification of the Integrals of Motion

Astrophysical Journal 138, No4, 1297 (1963).

G. Contopoulos ’

Resonance Cases and Small Divisors in a Third Integral of Motion 1.
Astronomical Journal 88, No10, 763 {(1963).

G. Contopoulos and G. Bozis

Escape of Stars during the Collision of two Galaxies

Astrophysical Journal 139, 1239 (1964).

G. Contopoulos and L. Woltzer

The "third" Integral in non-motion potentials

Astrophysical Journal 140, 1106, (1964).

B. Barbanis

Profections of Galactic Orbits

Astronomical Journal 70, 285 (1965).

G. Contopoulos

The " Third" Integral in the Restricted Three-Body Problem
Astrophysical Journal 142, 802 (1965).

G. Contopoulos
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