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NNEPIAHYH

Efvat yvwotd 61t o auving hoylopde dtagopixdy pop@dv, 6rou cuvapThoetg Xou dtapopixég
poppéc petatifevian (dnh. dmou yia tuxoboes cuvaptioe f,g woxler fdg — dgf = [f, dg] = 0),
unopel va yevixevBel, un amoutdvtag ty petafetidtyra auth. Xe eldixég TEPITTHOELS KoL EXOUE
efetdoet oe TPONYOVUEVEC SNUOIEVOELS 1 avaxoviaEls, TpoxdnTouy cupepdopata eviiapépovia,
1660 and Thevpds Mabnuatixdy, 660 xau and theupde Puaixi.

Ev npoxetuéve, yiveton pia tpdtn tpoondBeta va avantuybel ouotpuatixd n Siagopiaf) YEwUE-
tpla 670 Mhadato autd oY Evdlagépouca, apéowg Yevixdtepn Tepintwan, ooy [f,[g,dh]] = 0y
tuyoloeg ouvapthoelg f,g,h. Tuyxexpipéve, elodyoviol xat HEAETOVION WG GUECEC YEVIXEVOELG
twv }3n yvwotdy ard v cuvin Sapopud yewuetpla, Bacixés Evvoteg drwg, dvuopatixd nedio,
ouvoy R, XaUTUAGTHTA, GTEEDN XAT.

Méypt otiyprc, opopéva Bactxd cuunepdopata, eivat T axdhovba:

() Ta davuopatind media elvon Stagopixol Teheatés 2ng Tédng, pe pndewiduevo deutepoPdbuto
bpo oty peTadeTiny TEpITTWON.

(B) H évvota tng ouvoyi YEVixeVeta guatohoYixd, bTou Spwg 1 oTpédn dev Tpoodiopileta -
pwe and authy. To pn tpoodoptlduevo an’ avthy Tuhue, elvar arapaitnTo Yio TOV TPOGdloptopd
ouvalholwtng Bdong 2-pop@dy. :
(Y) Yrdpyet dpeon cuoyTon PE Tov evvotoloytxd BlogopeTind oToyaoTinG hoyiopd oe TONNATAD-
TNTEG.

(8) Yrdpyet n duvardtnto avémtuing Xaphtoviavod QoppaAiopod, 6Tou ot Xavovixeég edlodoelg
eivor efiodaoeic Tomou Fokker-Planck, yvootéc and Tic otoxootxés dadixacieg xou v xivnmixg
fewpla.

Téhoc, Bdoet twv (Y) xat (8), avagepduaate oty duvardtnra avalitnong guotxic eppnveiag
10U Poppahtopol autol.



Is the r-mode instability the missing piece of the pulsar
puzzle?

Kostas Kokkotas
Department of Physics, Aristotle University of Thessaloniki.
kokkotas®@astro.auth.gr

We will present the astrophysical implications of the newly discovered r-mode
instability in rotating neutron stars.

Our results suggest that the r-mode instability has the potential to spin
down a newly born pulsar to a period close to the initial period inferred for the
Crab pulsar.

As the star spins down an energy equivalent to roughly 1% of a solar mass is
radiated as gravitational waves, which makes the process an interesting source
for detectable gravitational waves.

Additionally, the r-mode instability seems to rule out the scenario whereby
millisecond pulsars are formed by accretion induced collapse of a white dwarf.
Subsequent spin-up due to continued accretion is clearly needed for rotation
periods of less than (say) 10 ms.

Furthermore, we shall present also a study for the relevance of the r-mode
instability for accreting compact stars. For recycled millisecond pulsars we will
show that the r-mode instability can limit the rotation provided that the stars
are hotter than about 2 x 10° K. The limiting rotation period that we infer is,
in fact, close to the observed 1.56 ms of PSR B1937+21, and agrees well also
with the recently discovered 2.49 ms X-ray pulsar SAX J1808.4-3658.

Our data suggests that the instability should be active in the rapidly spinning
neutron stars in low mass X-ray binaries. This provides a new explanation for
the remarkably similar rotation periods inferred from the kHz quasi-periodic
oscillations that are seen in these systems.

The possibility that the rotation of recycled pulsars may be gravitational-
radiation limited is interesting because the gravitational waves from a neutron
star rotating at the instability limit and accreting at the Eddington limit should
be detectable with the new generation of interferometric detectors.



Rotating, Relativistic Stars

Stavridis' Adamantios

I will present the time dependent equations governing the nonradial oscil-
lations of relativistic slowly rotating stars. These equations are divided into
two classes, polar (even parity) and axial (odd parity) which couple together
due to the rotation. To the first order in the rotation parameter (2 , the axial
modes with harmonic indeces (I,m) couple with the polar modes with har-
monic indeces (I — 1,m)and (! +1,m). The next step will be to evolve these
equations numerically to see how the perturbations evolve with time, which
of the modes are unstable and the energy content in gravitational radiation
of each mode.



GR as the contraction of a Yang-Mills gauge theory of gravity

Batakis Nikolaos

The theory of general relativity is reformed to a genuine Yang-Mills gauge theory, explicitly
written-down for the case of the de Sitter group, is examined as a theory of gravity (GGG). Upon
contraction of the de Sitter group down to the Poincare group, GGG reduces to a reformed version
(RGR) of the conventional theory of general relativity (GR). RGR has a considerable overlap with
GR, the major difference beeing that some of the known pathologies of GR are absent or cured in
RGR. All zero-torsion vacua of GGG are also GR vacua, but not every GR vacuum satisfies Y-M
equations. The sector of common solutions (namely the GR vaccua which survive) is fully
classified and it is found to include the Schwarzschild black hole. Two other solutions presented
here have no GR counterpart and they describe expanding Friedmann universes with torsion which
vanishes only asymptotically. They are discussed along with novel theoretical possibilities (such as
a well-defined energy-momentum tensor for the gravitational field) and novel perspectives for
unification and quantization.

[Tedio Bapvtrog pe pio Awdidotarny Opdda Opotofecihy
Kolaong Xaparapmog

Ta nedia Papvtnrog mov Séxovton e Sididototn opdda oporobecidv peretdviar HE TN
Ponbein Tov goppadiopod Geroch-Held-Penrose. Eidikdtepo, ebetdleton 1 YEDUETPLO TOV TPOYLDV
™G opddag ko o1 e€iodoeig Tov Einstein napovoidlovior oe pa véo aviypévn pHopon.

String-driven Anisotropy Damping in Kasner Spacetimes
Apostoles Kuiroukidis

We investigate the problem of Anisotropy Damping in the Kasner spacetime, by bosonic strings.
It is shown that under proper circumstances, bosonic strings can account for Anisotropy Damping
that may took place in the primordial stages of the evolution of the Universe, which resulted in the
highly symmetric present state.



MeAét tov yopoypdvov ol onoiot emdéxovial opada-1GopeTpLUdY 1) onoia dpa og un
UNOEVIKEG 3-0140TATEC VIEPEMPAVELES

Amoctolémovdog Iavredic

”

O ympoyp6vor ot omoior emdéyovion pe  opdda oopetpudv 1 omoia dpa o€ un undevikég
vrepEmQaveleg yopilovio og 600 xatnyopleg:

TV Tp@TN KATyopio VAAYOVIaL Ol YWPoYPOVoL TV OToimV N 160TpomIKY) VIToopdda g &ival ot
YOPIKéG 6TPOPEG Kat oL onoiol ovopdlovral yopiké opoyeveic (spatially homogeneous or Locally
Rotational Symmetric (LRS)) ev® ot debteph xarnyopio vadyoviar oL x@poxpdvol tev onoimv N
1sotpomikt| vroopdda g  ivon ot petaoynpaticpoi Lorentz (Boosts).

Meletue ko T1g 800 xatnyopieg 660 avaPoOpd T YEOUETPIKY KO KIVILOTIKY] TOVG CUUTEPLPOPA.
To mpdhto oxéhog Paciletar otov mpoodopiopd orAdKANPNG NG cvppopeng GhyeBpag TV
TEPIGGOTEPOV -XWPOYPOVEV ot omoiot mephapPévovy HEPIKEG ONUOVTIKEG Kol YVOGTEG KAAGCELS
YOPOYPOVOV OTMC:

a. O1 otatikol ceaiptkd CUHUETPIKOL X®POYPOVOL

B. Ot Bianchi Type I ywpoypoévot

¥. Ot Bianchi Type III yopoypévor

8. Ta kooporoyikd poviéda Kantowski-Sachs.

g. Ovxafohikd {143} (ywpkd 1| xpovikd) Sracmdciot xwpoxpévol

ot. To xoopoloywkd poviého FRW.

‘Exovtog npocdiopioet oAdxAnpn v ooupopen dAyefpa pedetape g 1610tnTeg TOV
Awvoopotikdv Iediov, Ta omoio amotelodv T ooppopen GhyePpa, and Kivnuatikig andyews.
Tuykexkpipévo, 1 cHRavTIKY évvola TG KAnpovoudg cvppetpiog (symmetry inheritance) Bpioketan
4T IKovoToteiTon O KATOES KAAGEL X®PpOoYpOveY Kot SIVOLUE TIG GUVETELEG TOV YEYOVOTOG 0UTOD.
Meletdton 1 mepintoon Kard v omoia Kdmow pérog amd T cOppopen dhyePpa eivar surface
forming pe Vv TETpOTOYVTTA (811?»(181] ovte mopdAinio aAAd obte kdbeto omnv teAsvtain).
Téhog yiveran o cv{ftnon 6To epATHHA TOV KaTd OGO 01 Topambve Ywpoxpdvol oL onoiol
emdéyoviar Conformal Killing Vectors (CKV) avTimpoc®medovy TPOYHATIKG KoL QUOIK®OG
OmodEKTA YPOYPOVIKE pevoTd, SnAadT pekeTdton N HOPPT) TOV TAVVOTY EVEPYELRG OPHTG Y10, KaBE
e and Tig KAdoeg tov mapanive CKV-yopoxpbévev, péce tov evepyelaxdv cuvinkav. H
anAVINoT 6TO £pATNHA aVTO dnpovpyel Tig TpoimobEicels yia ebpeon xovovpLaV akpifdv Aboswv
(exact solutions) twv eficdoemv mediov, ou omoieg Oa &xovv aflooTMHEIDTEG YEWUETPIKES,
Kovnpatikég kot Suvapkés widtnreg (kKAnpovopd cvppetpiog, axpifn teptypagr] 1OV KIVIRATIKOV
1810TTOV  TOV  (@POXPOVIKOD PEVOTOV, TPOCSIOPIcHOE TV Suvopikdv petaPAntdv  Tov
YOPOYPOVIKOD peVGTOD) Kat eivat SuvATOV va TEPYPAPOVV TPOYUATIKG OGTPIKE PLOVTEAQ.




The Cosmic Microwave Background as a test for the Cosmic String Theory
for Structure Formation in the Universe

Perivolaropoulos Leandros .

This is a brief review of the physics of the Cosmic Microwave Background and its implications for
theories of Structure Formation in the Universe. Emphasis will be given to recently proposed

statistical tests that are optimized to detect signatures of Cosmic Strings on Microwave Background
maps.

Covariant and Gauge-invariant Analysis of Cosmological
Perturbations in the Presence of a Primordial Magnetic Field

Tsagas Christos

We introduce a fully relativistic treatment of cosmological density perturbations in the
presence of a primordial magnetic field. We employ the Ellis-Bruni covariant and gauge-invariant
formalism and define new gauge-independent variables that describe the magnetic inhomogeneities
in a covariant way. We provide all the necessary equations that ultimately govern the propagation
of irregularities in the density. By focusing upon the spatial aggregations of matter, we obtain
solutions for the radiation and the dust eras. Our analysis: recovers all the results of the previous
Newtonian treatments of the subject and. also introduces a number of relativistic corrections to
them. We find that the magnetic field always inhibits the growth of the density contrast either by
forcing them to oscillate or by actively reducing their growth rate. Furthermore, by exploiting the
merits of the covariant formalism we were able to identify some new, rather unexpected and
potentially important magnetic effects upon the global behaviour of the universe.

The algebra of two symmetric matrices and the invariants of the
Riemann tensor

Bonanos Sotirios

It is pointed out that the algebraic relations among the invariants of the Riemann tensor are best
understood as consequences of analogous relations satisfied by the set of all symmetric matrices
that can be constructed out of 2 given symmetric matrices.



Avoeig mg Eéicwong Ernst pe ) pébodo Kinnersley

Toovprehig AnmiTpng )

Avoldovpe Ty €vvoia Tng un tomikrg coppeTpiog piag Stagopikiig ekicmong kot Tov Tpdmo
HE TOV OMOI0 O GUVEVACHOG TOV OTUEWKAOV cuppetpudv Lie pe 1o petaoynuatiopé Kramer-
Neugebauer 0dnyei oe un tomkég cvppetpieg mg e&iowong Emst. L cvvéyawa, napovoidlovpe
péfodo tov Kinnersley yia v mopayay) véov Adoewov g e&icwong Emst and amhovorepsg
Yveotés, 1 onoio ompilEtal dtig lﬂ'l tomkég ovppetpieg avtig g eicwong. Zav mapaderypo
epappoyng g pedddov Kinnersley, xatackevalovue pio povomapapetpikni yevikevon g Adong
Emst-Garcia-Hauser, n onoia napiotdver m ovykpovon emnédmv Baputikdv Kopdtov mov &xovv
Sapopetiki TOAMOT.

Avdackara g ZyeTikoéTtog omd Andotaon

Hepoidne Zotipng

Toa tehevtaia ypévia €xovpe poydaio e&amlmon TV MAEKTPOVIKOV VROAOYIOTOV Kat
TANPOQOPIKY évaroT HEYOA®Y TEpLoydV Ko TAnBuoudv Tov Thavit pac. Tuyxpdvag n texvoloyia
npoxwpdel pe této1o pubud, dote moOAD ypiiyopa Bu Exovpe peTddoon Keévov, fyov KoL IKOVaG
O€ TPAYHATIKO XPOVO, TPOCUPLOCHEVT OTIS AMULTIOELS YPOVOV, XHPOL Kot TEPLEXOLEVOL TOV KO
xpnot. Ze avtd 1o mAaico 1 dibackario 6wV umopodv va ypnowonoovv o véa uéoo Bo tedei
ce véa Baon : Oa yiveraw niekTpovikd and andotoon Kol 68 woyKOoula KAHoKe pE TN HEPIKA
GUHHETOYN TOV avOpdTOL.

H véa avt) téom Bo avantvybel mpdto o mavemomuakd eminedo. Oha ta pabipota
npénel va Eavaopyavobodv ot popet katdAAnAn yio Sidackoiia pe To Internet ané andotacn. To
gyxeipnpo eivon mold peyddo, adrd ko dOokolro, yiati dev eivar akpiBdg yvootd nog Oa yivel avtd
10 Brua, dnhadh nwg Ba ypagel kol nwg Oa dobel £va pabnpa, dote va wavonomBodv o1 cToHYOL
KaAng Swaokariag ko pikpod kéotovg. H Sidaokoria tng Tyetkdmnrag sivar éva and avtd to
npoPAnpaTa.

To EMvikéd Avowrd Tlavemotfino éxer apyioet v etoytacio Sidaxtikod vAkod yio to
naffpata nov Ba ddoer amd andotacn otovg gortntés Tov. Ilpog 10 mapdy, N etowpacia o)
nepopileton ot dnpovpyila xvpiwg évrumov vAkoD, odAd xar GAlov Sidaktikod vVAKOD
(Bwreotonvieg, CD, xtA.). Zto mhaico avtfig g Spacmprdmrag €xel etoaoctsl éva mpdTo
keipevo ya éva padnpa Zyxenikdtnrag, nov neprapfaver v Ewduci xon t Feviky Zxetikoémta, o
eminedo yevikiig MAVEMOTNIIAKYG GVOKNG, Yo évav kOkAo pobnudtav pe titho "Emovdéc ot
Dvow". Zxomdg avthg TG optAiog eival va TaPOVOIACEL TO TEPIEXOUEVO, TOVE GKOROVC KOL TO.
npoPAipata mov aviinetonile kanolog ot Sidackalia g ZyenikdéTnrog and andotaon. Etot, 6a
Yivouv Yv@oTa ta mpakTikd npoPfAnuato wov Ba cuvavtijcovv ot Sibdokovieg otig.apyécton 217
oabva: ker-Ba: propéoovy Shov v sopBéhovv- pe e, yvdpeg ko epyasia om Sidacxoria g
ZyenkotnTog KoL Tev AAev padnpdtev péoa and éva {oviavo Internet, mov Oa phoEevel v HAn
tov pabipatog o otaTikl Kol Suvapikny popen Kot ovyxpoveg Ba vmoompiletar and To
dwddokovta pe aAAnAenidpao.



AnddeiEn tov Koopikov Oswpnpatog No-Hair
1o Tetpoyovikég O noyeveig Koopoloyieg

Mvuprtiig Ioavvng -

Amodencvbovps 10 Koopkd Bedpnua no-hair 6e koopoloyieg Tomov Bianchi oty Bewpia
R+BR2 mopovoia HAng mov kavomoei Tig cuvibelg Evepyelokes GLVBNKeS, YpnoonoL@VTaS TNV
odppopea wodbvaun Bswpia tov Einstein pe Pabuwté nedio. Ewdtepa, amodewviovpe 4Tt 0
obpmav tomov Bianchi IX mnowter asvpntotikd o xdpo de Sitter, apkel apyikd n tpdiaotatn
Babpuwth KopmvAdTnta va pn vrepPaivel To duvopkd tov PabpwTod mediov mov cyetiletor pe Tov
COUUOPPO LETOCYNHATICHO. ’

Rotating and Stationary Perfect Fluids in General Relativity
Papakostas Taxiarhis

We present the state of art for stationary and rotating perfect fluids in the context of General
Theory of Relativity and we present a generalization of the Wahlquist solution with a detailed study
of the constants appeared in the metric, study which make appear as perspective an answer to the
problem of the shape of the surface of zero pressure(prolate or oblate).

Circumnuclear Gas and Galactic Masses
Spirou Nicholaos

The functional similarity is examined in Newtonian gravity between the hydrodynamic flow
motions in the interior of a perfect--fluid gravitating source,and the geodesic motions in the interior
of the same source.Such a similarity is suggested by the observation,in the circumnuclear regions of
giant galaxies,of megamasering sources used for the determination of the masses of the central
black holes , on the basis of the Doppler spectral shifts of Keplerian motions.It is proved that the
similarity is possibie for adiabatic flow motions,and this implies a generalized gravitational
potential with contribution also from the source's internal physical characteristics,beyond its rest-
mass density. The same is true for the source's total mass-density and mass. Assuming a Plummer-
type distribution for the proper-mass density the pressure, the total mass,and other physical
parameters of the source are evaluated.As a result,the contribution to the classical kinematical
spectral-shift parameter of the internal physical characteristics of a galactic-circumnuclear disc
seems to dominate over that due to the proper mass of the disc's gas.The two contributions to the
shift parameter are of opposite signs.The implications on the observationally
determined masses of the galactic nuclear regions are discussed.



Awkprr Riemann-wa I'eopetpia

A. Anpaxng

Méoa oto mioicio g Hn MeTabeTntkig YEWMETPiag OTUTAOVOVHE HOPPEG NG Slapo-pikig
yempetpiag xou g yevdo-Riemann-og yewpetpiag ndve oe éva memepacpévo M appionuo

covoho onpeiov. Ileprypdpovpe T Sakpity HOPET TOL UETPIKOD TOVL-CTY, NG YPOUUIKIG
oUVOYTC, TNG OTPEWYNG KOL TOV TAVDOTH KAUTVAITNTAG. Z€ Kamoeg mepntdogig givar duvatd va
Ypéwovpe Tov Tavuoth Tov Ricei kot va Stervndoovpe Tig e&odoelg Tov Einstein yio drakpirovg

YOPOYPOVOLC.

Traopeg, Kulwvdpud Zoppetpikég Avoeig

Zxhofevitne AnuiTpng
Xpnowonowdvtag tov goppoiond tov Kramer (1985) yio tn pedémm otoTikodv,

KOAMVIPIKA CUUUETPIKDY, TEAELOV PEVOTOV, YEVIKEDOVTOL 10 YV®OTEG oTATIKEG ADOELG GE GTAGIHES
kot svinrodvral oL PUOIKEG TOVG WOIOTNTES.

Finstein Field Equations for a general Collineation. Applications

Tsamparlis Michael

Xprion Meb6dwv Awgopikig I'empetpiag otny Anokmdikonoinon
g Meyding Khipaxag Aour Tov Zdpumnavtog

Baowlakog Zwopog

Avvaukh Tepiotpepodpevav Zyentkioik®v Actépmv

Trepyrovrag Nikéraog

Einstein's Epuivalence Principle and the Gravitational Red Shift

Drwpidng Iérpog

On the Hunt for the Equation of State of Neutron Stars though
Gravitational Wave Detection

Amoctoldtog Ocoyapg
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