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Per�lhyh

Met� ap� mia s�ntomh anafor� stic up�loipec dun�meic thc f�shc, esti�zoume thn
prosoq� mac sth d�namh thc bar�thtac kai parousi�zoume tic d�o basik�c jewr�ec pou
�qoun diatupwje� gia aut�, tic jewr�ec tou Ne�twna kai tou Ainst�in. Meleto�me thn
ex�lixh tou s�mpantoc, apanto�me sto er�thma gia to an to s�mpan ja p�yei na up�rqei
kai exet�zoume thn dunat�thta na pragmatopoi�soume tax�dia sto q�ro kai sto qr�no
me thn bo�jeia ma�rwn op�n kai qwroqronik�n to�nel.

1 Eisagwg�

H Fusik� e�nai h epist�mh pou melet� ta fusik� fain�mena kai perigr�fei ton K�smo
g�rw mac. 'Ena par�deigma twn dunatot�twn thc epist�mhc thc fusik�c prok�ptei
ap� to ak�loujo pe�rama: fantaste�te mia eik�na - mia an�mnhsh, mia fwtograf�a �
�na zwgrafik� p�naka. H fusik� mpore� na exhg�sei opoiod�pote fusik� stoiqe�o �
diergas�a emfan�zetai m�sa se aut�: to giat� o �lioc l�mpei, giat� up�rqei h m�ra, h
n�qta � oi epoq�c tou qr�nou, to pwc dhmiourgo�ntai ta s�nnefa, h broq� � to qi�ni,
to qr�ma tou ourano� � twn d�ntrwn, to pwc epipl�oun ta plo�a kai peto�n ta pouli�,
to p�c perpato�n, ako�n � bl�poun oi �njrwpoi, kai o�tw kajex�c.

'Ola ta Fusik� Fain�mena e�nai sthn b�sh touc ekdhl�seic thc dr�shc twn
tess�rwn basik�n dun�mewn thc F�shc. H epist�mh thc fusik�c met� ap� �reunec
ai�nwn kai tic sullogik�c prosp�jeiec qili�dwn episthm�nwn thc �qei s�mera sthn
di�jes� thc majhmatik�c jewr�ec gia k�je mia ap� tic t�sseric aut�c dun�meic. To �rjro
aut� esti�zei kur�wc sth d�namh thc bar�thtac kai tic probl�yeic thc Genik�c Jewr�ac
thc Sqetik�thtac, thc plhr�sterhc jewr�ac pou diaj�toume s�mera gia na perigr�youme
me akr�beia tic barutik�c allhlepidr�seic kai na katano�soume to s�mpan mac.

2 Oi Dun�meic thc F�shc

H d�namh me tic periss�terec ekdhl�seic sthn kajhmerin� mac zw� e�nai h
Hlektromagnhtik� d�namh. Arqik� jewro�ntan d�o diaforetik�c dun�meic, h hlektrik�
kai h magnhtik�, kai gia ai�nec melet�jhkan xeqwrist� h m�a ap� thn �llh. Ton 6o
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Sq�ma 1: (a) H Hlektromagnhtik� D�namh, (b) h Asjen�c Purhnik� D�namh, kai (g) h Isqur�
Purhnik� D�namh.

ai. p.Q., o Jal�c o Mil�sioc anak�luye to ��lektro� kai mel�thse susthmatik� to
fain�meno tou hlektrismo� en� eis�gage kai ton �ro �magnhtism�c�. Sthn sun�qeia, kai
�lloi politismo�, �pwc oi Indo� kai oi Kin�zoi mel�thsan ta fain�mena tou hlektrismo�
kai tou magnhtismo� uiojet�ntac �mwc mia qrhstik� pros�ggish. 'Etsi, oi Kin�zoi,
qwr�c na �qoun anapt�xei k�poia jemeli�dh jewr�a gia ton magnhtism�, kataske�asan
pr�toi thn magnhtik� pux�da kai kaji�rwsan thn qr�sh thc.

Ton 19o ai., mia seir� peiram�twn apok�luye �ti to fain�meno tou hlektrismo�
prokale� magnhtism� kai to ant�strofo. Aut� e�qe wc apot�lesma ta d�o fain�mena
na enswmatwjo�n se �na, to hlektromagnhtik�, kai na anaptuqje� mia koin� jewr�a
ap� ton Tz�imc Klerk M�xgouel to 1861, h opo�a isq�ei �wc s�mera. H d�namh tou
hlektromagnhtismo� e�nai upe�junh gia plhj�ra fainom�nwn thc kajhmerin�c mac zw�c,
�pwc to fwc tou �liou, to qr�ma twn swm�twn, thn a�sjhsh thc �rashc all� kai gia
�lec tic mhqanik�c dun�meic (Sq�ma 1a).

H de�terh d�namh thc f�shc e�nai h Asjen�c Purhnik� D�namh. Se ant�jesh me thn
hlektromagnhtik�, e�nai mia d�namh pol� mikr�c emb�leiac kai gia ton l�go aut� thn
sunanto�me m�no sto ep�pedo twn stoiqeiwd�n swmatid�wn, twn mikr�terwn domik�n
l�jwn thc �lhc. E�nai upe�junh gia thn metatrop� tou netron�ou se prwt�nio, kai �tsi
apotele� thn b�sh thc phg�c en�rgeiac tou �liou kai tou fainom�nou thc radien�rgeiac
(Sq�ma 1b).

M�nontac ston mikr�kosmo, sunanto�me mia tr�th d�namh, thn Isqur� Purhnik�
D�namh. E�nai ep�shc mia d�namh pol� mikr�c emb�leiac � o basik�c skop�c thc �parx�c
thc e�nai na krat� enwm�na ta prwt�nia kai netr�nia m�sa stouc pur�nec twn at�mwn
(Sq�ma 1g). E�nai epom�nwc upe�junh gia thn stajer�thta tou pur�na tou at�mou kai
thn �parxh thc �diac thc zw�c.

Oi treic aut�c dun�meic, h hlektromagnhtik�, h asjen�c kai h isqur� purhnik�,
perigr�fontai pl�on s�mera ap� mia koin� majhmatik� jewr�a, to leg�meno
Kajierwm�no Pr�tupo twn Stoiqeiwd�n Swmatid�wn � m�lista, h prosp�jeia
dhmiourg�ac thc koin�c aut�c jewr�ac ap�spase d�o brabe�a N�mpel Fusik�c, to 1979
kai to 2004. Mia Telik� Jewr�a pou ja enopoie� �lec tic dun�meic thc f�shc se �na
koin� majhmatik� pla�sio m�qri stigm�c den up�rqei, afo� h t�tarth d�namh, h barutik�,
parousi�zei k�poiec idiaiter�thtec.
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Sq�ma 2: (a) To Hliak� mac S�sthma, �pou kuriarqe� h barutik� d�namh, kai (b) h kamp�lwsh
tou qwr�qronou s�mfwna me thn Genik� Jewr�a thc Sqetik�thtac.

3 H Barutik� D�namh

'Opwc kai h hlektromagnhtik� d�namh, h Barutik� D�namh e�nai makr�c emb�leiac.
E�nai ousiastik� an�parkth sto ep�pedo twn stoiqeiwd�n swmatid�wn all� kur�arqh
ston makr�kosmo. E�nai h d�namh pou mac krat� d�smiouc sthn epif�neia thc Ghc all�
kai aut� pou krat� touc plan�tec se troqi�c g�rw ap� ton 'Hlio (Sq�ma 2a).

H pr�th majhmatik� jewr�a pou e�qe skop� na perigr�yei thn barutik� d�namh
dhmosie�jhke ap� ton Isa�k Ne�twna to 1686. L�getai �ti thn �mpneush gia aut� thn
jewr�a tou thn �dwse �na m�lo pou �pese sto kef�li tou kaj�c di�baze to bibl�o tou
kajism�noc k�tw ap� mia mhli�. O leg�menoc pagk�smioc n�moc thc bar�thtac pou
diat�pwse �qei thn morf�:

F = GN
M1M2

r2
, (1)

�pou F h barutik� d�namh pou aske�tai an�mesa se d�o s�mata me m�zecM1 kaiM2 pou
br�skontai se ap�stash r metax� touc kai GN mia stajer� analog�ac. H d�namh aut�
epom�nwc an�mesa se d�o s�mata e�nai t�so megal�terh �so megal�terec e�nai oi m�zec
touc kai �so mikr�terh e�nai h metax� touc ap�stash. Den e�nai loip�n per�ergo pou h
barutik� d�namh e�nai amelht�a an�mesa se stoiqei�dh swmat�dia pou �qoun apeirost�
mikr�c m�zec en� kuriarqe� se makroskopik� ep�pedo �pou ta allhlepidr�nta s�mata
�qoun meg�lec m�zec.

H jewr�a tou Ne�twna �tan apol�twc sumbat� t�so me tic astronomik�c
parathr�seic tou T�qo Mpraq� (1580) �so kai me touc empeiriko�c n�mouc tou Gi�qan
K�pler (1609) gia thn k�nhsh twn planht�n. Ekt�c ap� mia mikr�, all� shmantik�,
diafwn�a �son afor� sthn troqi� tou plan�th Erm�. O Erm�c, �peita ap� k�je pl�rh
perifor� g�rw ap� ton 'Hlio, ant� na epan�ljei sto �dio shme�o, �metap�ptei�, h troqi�
tou dhlad� metatop�zetai elafr�c proc ta arister�. To fain�meno aut� ofe�letai sthn
�ntonh barutik� �lxh tou 'Hliou kai twn up�loipwn planht�n. En� �mwc h met�ptwsh
tou Erm� br�jhke parathrhsiak� na e�nai �sh me 0.164 mo�rec k�je 100 qr�nia, h jewr�a
tou Ne�twna pro�blepe m�no 0.151 mo�rec k�je 100 qr�nia! Par� �lo pou h diafor�
�tan mikr�, den kalupt�tan ap� to parathrhsiak� sf�lma kai apode�knue �ti h jewr�a
tou Ne�twna den e�nai akrib�c se perioq�c �ntonou barutiko� ped�ou.
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Poioc �mwc ja mporo�se na fti�xei mia akrib�sterh jewr�a gia th bar�thta? O
Alb�rtoc Ainst�in to 1905 e�qe �dh diatup�sei mia epanastatik� jewr�a, thn Eidik�
Jewr�a thc Sqetik�thtac, h opo�a pro�blepe �ti o q�roc kai o qr�noc dhmiourgo�n
ton �qwr�qrono�, �na up�bajro m�sa sto opo�o sumba�noun ta di�fora gegon�ta. D�ka
qr�nia arg�tera, to 1915, o Ainst�in diat�pwse mia kaino�ria jewr�a, thn Genik�
Jewr�a thc Sqetik�thtac, pou sundu�zei thn id�a tou qwr�qronou me th d�namh thc
bar�thtac. Basik� stoiqe�o thc jewr�ac e�nai h up�jesh �ti o qwr�qronoc kampul�netai
g�rw ap� k�je pos�thta �lhc � en�rgeiac (Sq�ma 2b).

O Ainst�in me thn Genik� Jewr�a thc Sqetik�thtac pro�bleye akrib�c thn
met�ptwsh thc troqi�c tou Erm�. Pro�bleye �mwc kai mia seir� ap� fain�mena pou
fan�rwnan thn idiaiter�thta kai tic p�ra ap� k�je fantas�a epipt�seic thc kaino�riac
jewr�ac: thn kamp�lwsh twn akt�nwn fwt�c l�gw thc barutik�c �lxhc tou 'Hliou
all� kai thn barutik� exasj�nhsh (thn ap�leia en�rgeiac dhlad�) kai th barutik�
kajust�rhsh (thn el�ttwsh thc taq�thtac) twn fwtein�n kum�twn kaj�c aut� perno�n
m�sa ap� to barutik� ped�o tou 'Hliou. H parathrhsiak� epibeba�wsh �lwn twn
parap�nw fainom�nwn edra�wse thn axiopist�a thc Genik�c Jewr�ac thc Sqetik�thtac
pou antikat�sthse dia pant�c thn jewr�a thc bar�thtac tou Ne�twna.

4 H Ex�lixh tou S�mpantoc

To megal�tero barutik� s�sthma pou mpore� kane�c na melet�sei e�nai to �dio to s�mpan
(Sq�ma 3a). H Genik� Jewr�a thc Sqetik�thtac e�nai se j�sh na probl�yei thn ex�lix�
tou sto qr�no: ap� po� xek�nhse, p�c exel�ssetai, p�c ja telei�sei. S�mfwna loip�n
me th jewr�a aut�, to s�mpan mac den e�nai statik� all� diast�lletai me ton qr�no
�pwc �na mpal�ni. H pr�bleyh aut� br�sketai se pl�rh sumfwn�a me ta parathrhsiak�
dedom�na pou sun�llexe o 'Entgouin Qampl to 1928 kai ta opo�a �deiqnan �louc
sqed�n touc galax�ec na apomakr�nontai ap� ton dik� mac. An antistr�youme to b�loc
tou qr�nou, ja do�me to s�mpan na g�netai suneq�c mikr�tero �spou mia qronik�
stigm�, pou auja�reta thc d�noume thn tim� mhd�n, ja surriknwje� se �na kai monadik�
shme�o, thn Arqik� Idiomorf�a (� Big Bang). To shme�o aut� e�nai �na shme�o �peirhc
pukn�thtac �lhc kai �peirhc jermokras�ac ap� to opo�o genn�jhke to s�mpan mac.

To s�mpan mac �qei s�mera hlik�a 13.7 disekatommur�wn et�n kai �lec oi f�seic
dhmiourg�ac twn dom�n thc �lhc m�sa se aut� (pur�nec, �toma, ast�rec, galax�ec)
�qoun oloklhrwje�. T�jetai loip�n e�loga to er�thma: poia ja e�nai h mellontik�
ex�lixh tou s�mpantoc? S�mfwna kai p�li me th Genik� Jewr�a thc Sqetik�thtac, aut�
exart�tai ap� thn sugk�ntrwsh �lhc kai en�rgeiac keno� (miac stajer�c katanom�c
en�rgeiac tou opo�ou thn pro�leush agnoo�me � ex� ou kai to enallaktik� �noma
�skotein� en�rgeia�) m�sa sto s�mpan. Oi shmerin�c parathr�seic de�qnoun �ti to
s�mpan mac peri�qei per�pou 30% �lh kai 70% en�rgeia keno�. Ta kosmologik� mont�la
t�te probl�poun �ti to s�mpan mac ja diast�lletai ep� �peiron.

Par� �lo pou to t�loc tou s�mpantoc den ja ep�ljei pot�, den isq�ei to �dio gia ton
k�smo mac �pwc ton bl�poume g�rw mac. Se 5 disekatomm�ria qr�nia, �tan to udrog�no
pou ka�getai sto eswterik� tou exantlhje�, o 'Hlioc ja mpei sth f�sh ka�shc tou hl�ou
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Sq�ma 3: (a) Mia tupik� eik�na m�sa sto s�mpan mac, kai (b) kalliteqnik� apeik�nish thc
s�gkroushc en�c kom�th me thn Gh.

� to ep�meno bar�tero stoiqe�o pou up�rqei sto eswterik� tou. H f�sh aut� onom�zetai
f�sh tou k�kkinou g�ganta kai sunode�etai ap� thn ap�tomh diastol� tou ast�ra. H
akt�na tou ja g�nei ekat� for�c megal�terh kai ja kal�yei m�qri kai thn troqi� thc
Ghc me apot�lesma k�je morf� zw�c ep�nw se aut� na exafaniste�.

E�maste loip�n asfale�c gia ta ep�mena 5 disekatomm�ria qr�nia? Aut� kane�c den
mpore� na to pei me sigouri�. Mia tuqa�a s�gkroush en�c kom�th me thn Gh mpore�
na apobe� moira�a gia to anjr�pino g�noc (Sq�ma 3b), �pwc kat� p�sa pijan�thta
ap�bh moira�a gia touc dein�saurouc ekatomm�ria qr�nia prin. Sto p�rasma twn ai�nwn
�qoun diatupwje� poll�c �jewr�ec katastrof�c� all� �lec �qoun, eutuq�c, diayeuste�.
To pio pr�sfato par�deigma e�nai h per�ptwsh tou kom�th Elen�n: onom�sthke ��o
kom�thc thc sunt�leiac tou K�smou�� kai sund�jhke me to hmerol�gio twn M�gia pou
pro�blepe to t�loc tou k�smou stic 21.12.2012. Telik�, o kom�thc Elen�n plhs�ase thn
Gh se ap�stash 35 ekatommur�wn qiliom�trwn stic 16.10.2012, qwr�c na apotel�sei
pot� k�nduno gia ton plan�th mac. H al�jeia e�nai �ti to t�loc tou k�smou mac mpore�
na �rjei opoted�pote kai m�lista qwr�c aut� na problefje� ap� kan�nan.

5 Tax�dia sto S�mpan

Prin na gnwr�soume ta pio musthri�dh antike�mena thc Genik�c Jewr�ac thc Sqetik�th-
tac, ac po�me merik� l�gia gia to poia e�nai h kat�lhxh twn ast�rwn �tan oi jermopurh-
nik�c antidr�seic sto eswterik� touc, l�gw �lleiyhc kaus�mou, stamat�soun. Up� thn
dr�sh thc barutik�c �lxhc pou aske� ston �dio tou ton eaut�, o ast�rac t�te katarr�ei.
E�n h m�za tou e�nai mikr�terh ap� 1.4 for�c thn m�za tou �liou, o ast�rac metatr�petai
se leuk� n�no, �na �remo ast�ra qamhl�c epifaneiak�c jermokras�ac. E�n h m�za tou
e�nai metax� 1.4 kai 3.5 for�c thn m�za tou �liou, o ast�rac metatr�petai se ast�ra
netron�wn, �nan arket� energ� ast�ra suqn� peristref�meno me isqur� magnhtik� ped�o.

E�n �mwc h m�za tou M uperba�nei to �rio tou 3.5 for�c thn m�za tou �liou, h
barutik� kat�rreush suneq�zetai m�qri to �stro na surriknwje� se �na kai monadik�
shme�o. H kat�stash aut� thc �lhc apotele� mia Ma�rh Op�. 'Enac exwterik�c
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Sq�ma 4: Kalliteqnik�c apeikon�seic (a) miac Ma�rhc Op�c, kai (b) en�c Qwroqroniko� To�nel.

parathrht�c den mpore� na dei t�pota ap� mia sfairik� perioq� akt�nac R = 2M (gia
ton 'Hlio mac, R = 2 qili�metra) (Sq�ma 4a). M�lista, opoiod�pote s�ma per�sei
thn akt�na aut�, pou kale�tai �or�zontac gegon�twn�, den mpore� pot� na gur�sei p�sw.
Ak�ma kai ta fwt�nia, ta elafr�tera kai taq�tera kino�mena swmat�dia sth f�sh, den
mporo�n na xef�goun ap� th barutik� �lxh miac ma�rhc op�c. Oi ma�rec op�c e�nai
exairetik� d�skolo na aniqneujo�n �mesa mia pou den ekp�mpoun aktinobol�a. Ap�
�mmesec �mwc ende�xeic, s�mera piste�oume �ti ma�rec op�c up�rqoun sta k�ntra twn
galaxi�n (�pwc tou diko� mac) all� kai se astrik� dipl� sust�mata.

Sto eswterik� miac ma�rhc op�c kr�betai mia qwroqronik� idiomorf�a �peirhc
pukn�thtac �lhc. 'Oqi �mwc p�nta, mia pou h perioq� m�sa ap� ton or�zonta den
e�nai statik� all� exel�ssetai me ton qr�no: sth j�sh thc idiomorf�ac �nac �laim�c�
emfan�zetai, zei gia l�go kai exafan�zetai af�nontac kai p�li sthn j�sh tou mia
idiomorf�a. O laim�c aut�c mpore� na sund�ei mia perioq� tou s�mpant�c mac me mia �llh
apomakrusm�nh perioq� pou, m�sw sumbatik�n mej�dwn, den ja mporo�same pot� na
ft�soume (Sq�ma 4b) � ak�ma me mia perioq� en�c �llou s�mpantoc! To p�rasma aut�
onom�sthke �g�fura Ainst�in-R�ouzen� (1935) � qwroqronik� to�nel � skoulhk�trupa.

Dustuq�c, �mwc, �na t�toio qwroqronik� to�nel den mpore� na qrhsimopoihje� gia
ta diasthmik� tax�dia tou m�llontoc: o laim�c ano�gei kai kle�nei t�so gr�gora pou
o�te �na fwt�nio den prolaba�nei na per�sei � epipl�on, to shme�o ex�dou ap� to
to�nel e�nai astaj�c. Sta 1980, prot�jhke h id�a �ti gia na e�nai �na qwroqronik�
to�nel �diasq�simo�, ja pr�pei na mhn sund�etai kaj�lou me mia ma�rh op�. Sta pla�sia
thc Genik�c Jewr�ac thc Sqetik�thtac, t�toiec l�seic up�rqoun kai m�lista o laim�c
param�nei anoiqt�c gia �so qronik� di�sthma j�loume. Oi l�seic �mwc aut�c apaito�n
thn parous�a miac exwtik�c morf�c �lhc, pou den �qei parathrhje� pot� sto s�mpan,
katanemhm�nhc g�rw ap� ton laim� tou to�nel.

'Iswc to er�thma thc �parxhc en�c diasq�simou qwroqroniko� to�nel na mpore�
na apanthje� sta pla�sia miac jewr�ac p�ra ap� th Genik� Jewr�a thc Sqetik�thtac.
H Jewr�a twn Uperqord�n e�nai mia gewmetrik� jewr�a pou an�getai sth Genik�
Jewr�a thc Sqetik�thtac stic qamhl�c en�rgeiec � apaite� �mwc thn �parxh 6 epipl�on
qwrik�n diast�sewn sthn f�sh, me pol� mikr� m�gejoc �ste na mhn parathro�ntai.
Sta pla�sia thc jewr�ac aut�c, br�jhkan to 2011 l�seic qwroqronik�n to�nel pou
den apaito�n exwtik� �lh, e�nai diasq�simec ap� swmat�dia kai mpore� na e�nai �so
meg�lec j�loume. H pragmatopo�hsh �mwc diasthmik�n taxidi�n ap�qei pol� ap� thn
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pragmatik�thta � to anjr�pino g�noc ja pr�pei e�te na proaqje� teqnologik� �ste na
mpor�sei na kataskeu�sei �na qwroqronik� to�nel � na mpor�sei na brei �na t�toio
to�nel pou dhmiourg�jhke auj�rmhta m�sa sto s�mpan. 'Oso gia thn dunat�thta
pragmatopo�hshc taxidi�n ston qr�no, h ap�nthsh e�nai xek�jarh: t�so h Genik� Jewr�a
thc Sqetik�thtac �so kai h jewr�a twn uperqord�n epitr�poun ston parathrht� na bgei
ap� to to�nel se diaforetik�c qronik�c stigm�c qwr�c �mwc na parabi�zetai h arq�
thc aiti�thtac (��to a�tio prohge�tai p�ntote tou apotel�smatoc��).

E�n �ntwc up�rqoun epipl�on qwrik�c diast�seic sthn f�sh, p�c ephre�zontai oi
ma�rec op�c? Mia poludi�stath ma�rh op� diaf�rei shmantik� ap� mia 4-di�stath � p.q.
mia poludi�stath ma�rh op� me m�za 5000 for�c th m�za tou prwton�ou, �qei 1031 for�c
megal�terh akt�na or�zonta ap� mia 4-di�stath ma�rh op� �diac m�zac! Aut� shma�nei
�ti h dhmiourg�a miac ma�rhc op�c e�nai pol� pio e�kolh e�n up�rqoun epipl�on qwrik�c
diast�seic sthn f�sh. Ja mporo�se na kataskeu�sei �rage o �njrwpoc mia ma�rh op�?
Pijan�c! H id�a prot�jhke to 1999 kai aforo�se ep�geiouc epitaqunt�c (�pwc o Large
Hadron Collider tou CERN) �pou swmat�dia sugkro�ontai metax� touc me ter�stiec
taq�thtec. Ant�jeta me tic astrofusik�c ma�rec op�c, oi mikr�c aut�c ma�rec op�c ja
mporo�san na aniqneujo�n �mesa l�gw thc aktinobol�ac Hawking pou ekp�mpoun.

6 Sumper�smata

H barutik� d�namh e�nai adiamfisb�thta h pio musthri�dhc kai h pio anexere�nhth
d�namh thc f�shc. H Genik� Jewr�a thc Sqetik�thtac e�nai h plhr�sterh jewr�a
bar�thtac pou diaj�toume s�mera. Mpore� na probl�yei thn ex�lixh ol�klhrou tou
S�mpantoc ap� th stigm� thc dhmiourg�ac tou m�qri kai to ap�tero m�llon. Probl�pei
�mwc kai thn �parxh musthriwd�n l�sewn �pwc oi ma�rec op�c kai ta qwroqronik�
to�nel. Oi s�qronec mel�tec epikentr�nontai pia se enallaktik�c jewr�ec bar�thtac,
�pwc h jewr�a twn uperqord�n, kaj�c kai stic sun�peiec pou aut�c mpore� na �qoun.

Euqarist�ec. Ja �jela na euqarist�sw jerm� thn Istorik� kai Laografik� Etai-
re�a Giannits�n ��O F�lippoc�� gia thn tim� pou mou �kane na me sumperil�bei stouc
omilht�c tou Anoiqto� Laiko� Panepisthm�ou tou D�mou P�llac kaj�c kai gia thn
idia�tera jerm� upodoq� pou mou epif�laxan.
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