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2e QuTO To KoAAZ pwToypaeLwv Tn¢ NASA/ESA (and To StaoTnuikd tnAcokdmio Hubble) BAénovue tnv
KQTQaVOUN TNG OKOTEWAG UANG UETA amd OLYKPOUOELC YaAQELAKWY OUNVWY. SUVOALKA UEAETABNKAY 72 LUEYAAE
oVYKpoUOoeLC. (MpdKelTal yla Ta ourvn - and navw Kat aploTtepd npo¢ ta 6e&td - MACS J0416.1-2403, MACS
J0152.5-2852, MACS J0717.5+3745, Abell 370, Abell 2744 and ZwCl 1358+62).

H ¢0on TNG OKOTEIVAG OUANG £EakoAouvBei, aKOHa Kal ORHEPA, Vva
MapapéVEL ayvwoTn. TL 0a pmopoloE apaye va givat;

Mua mpwtn andvtnon €lvat 6Tl mpOKeLTAL yia cuvnBLoPEVNG HOPPHG VAN, Onwe YL
nopddetyua, Kage vdvol, agplot mAavteg oav to Ala, paOpeC TPUMEC, KOOWC Kol
AAAQ «KAQOLKA» ovpdvia cwuata, Ta omola 6ev pnopolue va dolue elte emeldn
EKTEUTOLY €AAXLOTN akTwoPoAla, el{te emeldry Bplokovtal MOAD pokpld uog, eite
eneldn kKpvBovTal BabLd péoa o€ vEEN okOVNG. ZLUAAOYLKAE, TA OLPAEVIA CWHATO TIOL
amoTeAOVY avtol Tou €(douc TN PBapvoviky okotewr VAN ovoudlovtat MACHOs
(MAssive Compact Halo Objects, dnAadry MeydAnc Ma&Cag Zvunayr AvTike{geva tng
AAw). OAec oL €pevvegc OpwC mouv €xouvv dlegaxbel w¢ TWpa amoppimtovy TN
nmbavéTnTA va anoTteAe(Tal n okoTewr] VAN AMOKAELOTIKA and MACHOs.

Z0MQWVO UE TOLC MEPLOCOTEPOLC EPELVNTEC N OKOTEWNR OAN TOL ZUOUTMOVTOC Ba
npénel avtiBeta va avtiotolxel oe mopdEeva OTOLXEWWON OWHATOLA, EEWTLKEC
MOPQEC DANG, TMou Bev €xouv aKOUo aviyvevBel oTo e€pyaocTthiplo, ONWG elval Ta
WIMPs (Weakly Interacting Massive Particles, dnAadry AcBevwg AAANAETBpWVTA
wUoTidla pye MdCa) kat Tta agévia. H OmapEn twv WIMPs mpofBAénetal amnd
OPLOMEVEC BewpleC OTOXELWOWY OWHATOlWY Kal, BewpnTIK&E TOULAGXLOTOV, N
nopaywyn tToug HETA tTn MeydAn Ekpnén sivatl avth nmov amnatteital yla va eEnyroet
TN okKotewn OAn Tou XOpmavtoc. To mpoéBAnua pe ta WIMPs eival 6tL dev
oAANAEMBPpo0Y pe tn Bapvovik VAN mapd pévo 6ud péoov TNG aoBevolLC Kal TNG
BapuTlkAG aAAnAenidpaonc (4 d0vaung) Kot Katd cuveEmela, €4v GVTWEG LTIAPYOULV,
elvat WdLaitepa B0OOKOAO va AVLXVELTODV.



Ta agévia and tnv GAAN mAcvpd sival KL avtd LTOBETIKA cwuaTidla, Ta omola
NPoTadnKav OTL LNEPYXOLY TPOKELPEVOL va «kaBapioovv» éva goBapd MPOBANUA
™NG BEWPNTIKAG QUOLKAC TOL AQOPA& OTOV OLOPOPETIKO TPOMO HE TOV omolo ol
LOXVPEC KoL oL aoBevelc aAANAETLOPACTELC avTiHeTWMICoOLY TNV DAN KAl TNV AvTLOAN.
MNa avtd Kot 0 eumMvevoTrC TOoug T BdaeTioe d{vovTtdC TOUG TO OVOHA €VOC
anoppLMAVTIKOD! OcwpnTkd N pdla touvg vmoAoyiletal OTL elval ameLPOEAAXLOTN,
OKOUN KoL O€ OXEON ME TO NAEKTPOVLO, €vw O avtiBeon pE autd dev @Epouv
NAEKTPLKO @opTio, YEYOVOC TOL KaBLoTA TNV aviyvevorn Toug eEaLpeTIKA SVOKOAN.
Moap’ 6Aa avtd eival duvatd va dnuwovpyriBnkav oto apxéyovo ZOumov ot TO0O0
MEYAAEC TMOOOTNTEC, TOL va T KaBLOTE coBapd LMOYAPLO YLX TO ETILKPATECTEPO
€(do¢ t™nC okoTEWAC DANG.

MANMWG OMWC OAa avTd elval TEAKKA Ul «auTOandtn»; MANWG, HE GAAa AdyLa, oL
YVWOELC Ma¢ yla TNV BapldTnTa, TNV 0oBevéatepn am’ OAeC TIC aAANAemdpAOoELC
™S @vong, €lvat AavBaouéveg | eAANe(G; Map’ dAo Mouv KAMOLOL EPELYNTEC €XOLY
Non otpagel mpog¢ auvth TNV KaTteLOLVON, MPEOTE(VOVTAC EVAAAXKTIKEG Bewpieg
BapvTNTAC, N MEYAAN MAsoynelo Twv emMOTNUOVWY OAUEPA OEV TPEQPEL KAULA
au@eLBOAla yla TNV OMapEn TNG OKOTEWNG VANG. Ta teAevtala ypdévia PHAALCTA N
«TIPOKATAANYN>» TWV EMOTNUOVWY ULMEP TNG OKOTEWNG OVUANG €XeL €vloyLOE(
onNMOVTIKE. H ameltkdvion €vog yaAaglakol ourivoug xdpn otnv Aentodepr avdAvaon
Twv dedopévwy mov ouvéAeEav To dlaoTnUkd tnAeokdmo aktivwv X Chandra, to
dLaotnuiké tnAsokdmio Hubble, To MoAD MeydAo TnAeokémo (VLT) tov EvpwnaikoD
Nétov Aotepookomne{ov, KABWC Kol T OMTIKA TNAEOKOTILA MayyEAAVOC ATOTEAEDE
TNV MPWTN LoYLpEn €vOelEn 0TL N oKoTEWr VAN GVTWC LTIAPXEL.

H 8Bvpappiki avakoivwaon tng NASA tnv 21n Avyovotouv 2006, mov €kave TO yOpo
Tou KOOopovu, €Enyoloe MWG TOo YaAaglakd avtd OPAvOC OnULoLPYABNKE amd TN
o0ykpovon ©O600 WMKPOTEPWY OPNVWY HE QMOTEAECUO TO «OLOXWPLOPO» TNG
OKOTEWNAC UANG Kal Twv aeplwv. ZOvTopa akoAolBnoe kol pwa 6e0TtEPN. Me TN
BonBewa Ttou OlaoTNULKOO TnAEokomiov Hubble aoctpovduol ewToypdgloav €vav
TEPAOTLO BAKTOALO OKOTEWWNG DANG ME OLAUETPO 2,6 eKATOMMUPLA €Tn QWTOC, O
omoi{o¢ Ba mpémel va oxnuatiotnke amd TN TLTAvla KOOWLKH oOykpouon 600
YOAQELOKWY ouNvWyY mpv and 1 pe 2 dloekatopplpla xpovia. Map’ 6Ao mov OTwC
E€XOLUE TEL N okoTewn OAN €lvat €€ oplopol adpatn, OL ACTPEOVOUOL UMOPOLY va
ELKAOOULY KOl va amelkovioovy TNV OMOpPENn TNG, KATAypdeovTtac TO TPOMO HE TOV
omoio n PBapvtTnTa MOU QaOKEl N OMOPEA TNC KOMMLAWVEL TO QWG OKOUN TILO
AMOMAKPWY YOAAELWV.

Onwc¢ €&nyel o James Jee, péAoG TNG OPAdAC TMOL MPAYHOATOMO(NOE TN OXETLKA
€pevva, €lval oav va Kolttdue ta BéToaAa oto BuBS oG Aluvng mou n empdveld



NG kupaTtietal eAappd. To oxAua Tov KABE BéToaAov @alveTtal va aAAGlel KaBWG
0 Kupoatiopol mepvolv and mdvw tov. Me tov (6lo meplnov TPdMo o HAKTUALOC TNG
OKOTEWAC VUANG, Tov TOPEPPBAAAETAL avdueoa OTOLC ATMOPAKPOLG YOoAaEleC ToOUL
vnoBa&Bpouv kKol oTo dlaoTNUké TnAsokémo Hubble, mpokaAel avenaiobntec aAAd
OULYKEKPLUEVEC KOl HETPAOLUMEG XAAQYEC OTO OYXAMA TWY YAAAELWV.

[ovvey(CeTal]

Me a@opurp tov mpdopato Bdvato TNG MEYAANG kKuplag Tng Aotpovouiag, Vera
Rubin, tn¢ omoi{a¢ n ovpPoArl oTov €VTOMOUO TNG EMOVOUACOUEVNG «OKOTELVNG
OANG» (mov amoTeAel ofjuepa to 27% TNG OGLVOALKAG LAOEVEPYELAC TOU ZOPMAVTOCG)
ATav WBLaitepa onuavTikr, dnuootebovue dpBpo Twv Alovoon ZiudmovAou Kat AAEEN
AgAnBopld, To omolo €lxe Onuoolevbel o010 TmMEPLOdIKO TEQTpémIO 1TNG
EAcvBepotuniag otic 23 lavovapiov tov 2010 pe titAo: «AvalnTWVTAC TN ZKOTEWN
YAn»
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