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E&w@uiro: O Van Gogh (wypdgios Tnv évaoten vOyTa UE TO UEYAAL,
otpofiAilovta doTpa, Tor omola @alveTal vor expedlouy To oUVALCUNUATA TOU Yo
NV UEYSAN xoouxY| evépyela, 1 omolo xuBepvd Tic avipwmiveg Loéc pe xomio xou
xahwolvn Tautoyeova. H Véa twv aotepldv elye ueydin amfynon téve tou: Tov

Exave va oxe@Tel Yot To av 'ohdxhnen 1 Lwh NTay opath ot poc 1 yvwellovue
OTNV TEAYUATIXOTNTA HOVO To €va nutogaioto Tty teddvouue” To dpapa tou Van
Gogh exqpdlel Tov aywva va @TaoeL xavelc TEpa and To ouUBATLIXG.



1 Eloayowyn

H Oropln tov cwpandiov pe evépyeeg peyahbtepec and 1020eV xon ta vetpivo pe mopdpoteg evépyetec
eyeipouy VeueM®dn epwTRUATA YIoL THY ToEaYwYT| xat T 3iddoot| Toug otov evdoyahalloxd xar vBo-
mhovntixd ywpo. Ot Koowxéc Axtivee Axpétatne Evépyetac (KAAE) napdyovton xou enttorydvovton pe
dyvwoTtoug TpoToug 6To AdoTrnua xat piar axptBig wétenon Tou evepyetaxol gdouatog Twv KAAE oty
neployf Téve amd TNV ohhoy ) Tou gaopaTixol Sefxtn oto tepinou 5x10%eV (o amoxaholpevoc “voTEd-
Yaho<?) unopel vo 3hoer TOAITIUES TANPOYPOPIES VLol TOUG YN avVIoRoUS TPOEAEUOTS Xal EMUTEYLUVONS, Lo
™ ditddoom oto ddoTnua 1§ oxdua YioL THY oahharyr) 0Toug Pnyoviopos aAAnhentiSpaong twy mou odnyoly
otnv aviyveuor toug oty I'. Mo ouyxexpiuévn dewpnon yio ) diddoon 3ideton and tov unyaviouod
AMWAELINS EVERYEINS XATA TNV TAUPAY WY TOVIOV-QOTOVIDY and TNy aAANAeniSpaon Twv adpovixdy oe-
potdiwy ye xoowxt axtivoPfolia utoBddpou otoug 2.7°K. Me tov 1pém0 awtd 0dnyoluacte 6To 6plo
1wy Greisen-Zatsepin- Kusmin (GZK ~ 2z10%V). To gauvéuevo autd meplopiler 0y amdotoon twy
Ty®v v tpetoyevey KAAE o wixpdtepn and 50-100 Mpce. H yrvn atudogoupa anotehel Tov idovixd
aviyveutt| yio tic Koouixég Axtiveg Axpdtatne Evépyetag xar ta suvodebovta xoopxd vetpivo. Ot John
Linslely xot Livio Scarsi npwtondpnoay otny perétn twv KAAE oto Volcano Ranch, oto Néo Me&ixo,
10 1957. To cwpatido twv KAAE, adnlenpbvtog pe v atpdopoupa, tpoxalodyv Sadidduevoug
Extetopévoue Atpoogaipixoic Kataryiopole (EAK), ot onofot ouvodebovton and iootponixs exnopnt
Trepiddoug Axtivofoliog giopiopol, mou avtiotolyel oe uixog xOpatog Alyo mpty To umhe, Snhadn ota
300-400 nm (BAéne oyfua 1.1).

H vrepiddng auth axtvoPBokrior piopiopol mpoxaleiton and 10 AlmTo NS ATROCHUEAS AN ToL To-
payoueva goptiopéva copatidioa wv EAK, ¢ arnotéheopa woag odvietng Stadixaoiog oyetaaotinic
didomaong v npwtoyevoy cwpatidinv. Ot EAK, ot onolot mpoépyovton and mpwtoyev) owUdTIol UE
evépyetec peyahhtepee 1wV 10%V | oynuatilouy wo onpovtind hwpido and axtivoBoria edopiopol oe
whxog 10-100 km xotd tn diddoon toug yéoa otny atpdopapa. H €vtaon xar 1 €xtaoy Tou gavouévou
e€aptdTton amd T TPWTOYEVYH owUdTIol xou and TN Ywvia mou oynuatilet n dievduven tou tpoonintovtog
owpatdiov pe ty xddeto oty empdvera e yne. H urnepBohixd wxeh tuh e porc tov KAAE (1
Yeyovée avd km? xou avé uddvar, Yio evéyeta peyohitepn twv 1020eV) xou 1 umepBolid wixpth Tiphc
e evepyol Satopnc aAANAeniBpaong Twy VETpIVeY, €Youv w¢ amoTéAeoua va TopatneobvTal 30ox0-
Aot ot mpoavapeplévtes dicpyaoies, extodg xar av ypnotwonomiel aviyveutig we vPnhéc Téc evepyoi
empdvelac xon udlac Tou otdyou. H ohoxhnpwpévn éxdeon (repimouv 22103km2.yr.str), n onofo eivou
Sradéoiun ofuepa Yo Tig axTvoPBolieg Tou @Tdvouy 6To €3aPOg TNS YNG, Elvon apXETH UOVO Yl VoL avar-
SelZer v OmapEn Tou YopAXTNEIOTIXOU TOU «aoTEUYdAoLY Yhpw ota 5z10%eV oto evepyelond vloua
OV X0oUXOY axTiveoy. Eivor yapaxtnelotind 6tt ue ) obyypovn okixy €xdeon uévo 10 yeyovota eivar
autd mou Zemepvoly ta 102%eV . H neplopiopévn otatiotixd tov Sdéoipwy dedopévey amoxheler Ty
udoavoTNTo ToPATAPNONG ONUAVTIXMY TEPLOYWY GTO EVERYELOXO Qdoua (LeYdAes evEpyetes). Axdua xou
olyypova mepdpata oy yopaxtnpilovton and v televtaio yevid tov eniyeiwy aviyveutoy (HiRes,
Auger) Yo neptopilovton axdpo and Tic TEAXTIXES SUOXOMES TOU CUVIEOVTOL UE TNY OYETIXY WXPY| TE-
ptoyh culhoyrc (< 10%km.sr) xou ond Ty pétpra Tiph e udloc tou oTdyou ahnhen{Spaong yio TNV
aviyvevon twv vetpivwy. H otatiotixd tov npofAénouy 1o olyypova tetpduata v eivar peyohbtepn and
nepinov 1 yeyovée 1o €tog). a va Eenepaotody dheg autés ot Buoxolies, npoteiveton 1) topatipnor and
TO SIAOTNUA TNS TOPAY OUEVTS axTIvoBOALac pUoplopnol oTny YRV ATUOCHAURA, ETITEETOVIS XAT AUTOV
10V Tp6T0 TNV EXPETdMNEVOT exatoppuplov km2.sr yio Ty emodvels culhoyhic xon péypr 101 tévev



atmosphere

Earth surface \ﬁ‘/ﬂhemnknv
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Eyfuo 1.1: AdknheniSpaon twv xoopxody axtivey xatd T SIEAe001| Toug Yoo OTo ATUOGYAULPIXA OTRM-
portar

yioe TV alAnhenidpaon twv vetpivwy. Tote, n nopatienon tne tapaydpevng axtivoBoliag @dopiouot e
€VaY oYL VEUTY] OE AmOCTAOY Ao TOV GEOVOL TOU XATAUYIoUOL €ival 0 XAADTEROS TEOTOS YiaL VoL AEYEEL
xoveic touc EAK.



2 To meipapa EUSO

H nopandve ¢iocogio anotekel 1o mpdypaupa "AirWatch’ e Evpwnaixrc Etoupiag Atxotiuatog
(ESA) (oyfua 2.1), tou onolou n mpd TN dractnuixy] anootohy eivar to nefpapo EUSO.

O aviyvevtric EUSO , -axpoviwo tou Extreme Universe Space Observatory- (oyfuo 2.2)eivar to
nefpopo tou Yo aviyvedoet xou Yo avakoet tig KAAE xon ta vetpivo.

To x0plo xavotouxd yopaxtelotixé Paciletou otny npdtacy and tov J. Linsley otig apyéc tou 1980
xat otn ovvéyelo and tov Y. Takahashi. H npdtoaorn otnpiletoar oto yeyovdg 6t ) napatipnon yivetar
and aviyveutég mou Peloxovtar Théov ot Tpoytd Yopw and tn I'n, o Odog 380 km, eyxateotnuévor oo
evpwnaix6 tuhua Columbus, tou Aledvoic Ataotnuixod Ltadpol (ISS, International Space Agency),
nou Pploxetan und xataoxevr. H ypovixr) Sidpxeio v petpriocwy vrnoloyiletar ota tpio ypodviar Ue
nuepounvio évoping to wéoa touv 2007,

O xbplog otdyog tou mepduatog EUSO eivan vor ouAAEEer Wwor onuovTixy] oTATIOTIXY YEYOVOTODV
KAAE (nepinou 1000 yeyovéta/étog yia evépyeteg ueyohitepee twv 3210%V).

H opyn hertoupyiog tou EUSO otmpileton oty aviyvevon axtivofoliac glopiopod (010 uneptddeg
pdoya), n onola napdyetar oTov afpa and TN SEAELOY NAEXTEIXOS POPTIOUEVLY cuuaTdiny, To otola
nopdryovton and v aAnienidpacon twv KAAE pe v atudogaipa, xupiwg pe 1o dlwro.

Ta cwpatidio v urd uerétn xoowuxdy axtivev éxouv evépyeec 106 wopéc peyahitepec and Ty
HEYLOTN EVEPYELX TOU EMTLYYAVETHL amd Tor emttoyuvoueva owpotidio oto LHC-CERN. Ot evépyeteg
auTég eivan axdpo pEYohOTERES A TO EVERYELUXO XATWHAL TWV TEWTOVIKY TOL €pYOVTOL ATO PAXEIVES
TEPLOYES TOL SIOCTAULATOS, CUUPEYOL UE TOL TPUYUATIXA LOVTEAD TPOENEVOTC-EMITAYUVONS TWV XOOUIXWY
axtiveov. XUven®g, Sev UTdEYoLY aEXETd xoVTd Uag aviyveudeloeg TNyEég TEOENELONG 1 EMITAYUVOTS,
ol omoleg Vo umopoloay Vo SIXUOMOYICOUY TO EVEQYELOXO PACUA XU TIS YWPIXES XATAVOUES AUTWV
weydhng evépyetag oopatdiwyv. Me to EUSO avolyeton éva véo mapdiupo yior vor xortd&oupe xou vo
napatneriooupe o Atdotnua xon Tig 1310TNTES Tou.

To EUSO Yo napatnerioet 1o ohpa ¢Uoptogod XoItdvTog x3tw ond To SidoTnuo 6Ty oXoTEVY UEpLd
e YA atudopupac und Ywvia 600 (ohoxhnpwuévo tedio dpaonc-oyfua 2.3).

H axtivoPohion @doptopod Yo xotorypdpeton and geydhoug ontxols goaxolc Fresnel, tonodetnuévor
O UEYAAYN €0TIoxY) EMQPAVEIX AMOTENOVUEVT amtd YIMASES Wixpols pwToowAhves. O ueydhrog apriudg
TWY VLY VELTOV Xal 1) Ypovixn Stoxpltixr txavotnta Yo emtpédouy Ty avoxataoxevy) g diebiuvong
TOU XUTAUYIOUOU %o TNV EVERYELXL UE UEY AN axplPetaL.

‘Otav 1o avtxeipevo nopatnpeiton o xdmota otryur), o EAK gaiveton cav éva otevd gotevd avti-
xelpevo oe oyfua dioxou. ‘Otav nopatneeitar cuveyng Qaiveton vo xiveltor Téve oe wa evdeior ypouus
we TNV ToUTNTa ToL PeToc. To tehind anotéleoua Tou YEYOVOTOS T0 omolo BAETEL O AV VELUTHS Elvar 1|

\EWITL‘

Eyfua 2.1: O hoydtunog Tou npoypduuatos AirWatch



Eyfua 2.2: O aviyveuthic EUSO otov Siedve Staotnuxd otadud

ooy TNV T T uTevdTNTAC Tou dloxou and oyeddy undevixn (ondte Shoxolo aviyvedetar) péypl
wag u€ytotng, 1 onola axohovdeitan and wror otadiaxt| uetwon.

Enedq n nocdtnta g unept@doug axtivofollog eivon oyetind wixpn, amonteiton peydhn emQaveLa
oLALOYTC Tou onTixol ovothuatos. Enmiéoyv, ot atgoopouptxol xatouytopol cupPaivouy ot anpoBienteg
xatevdivoelg xat pe yopnho pudud. Omdte elvon amopaitnto €var eupl medlo mapATHENONSG, WOTE Vo
aviyvevlel otatioTind ueYohog aptduds YEYOVOTWY.

‘Evar axopo onuovtixd Jéuo cuvBEeTal Pe ToL YopaXTNRIOTIXG UETHBUONS OTNV ATUOCYAULEOL Xl TNV
avdxhaon/Sdyvon téve oto €dugoc xar oo olvepa tne axtvoPohioc Cerenkov, 1 omofo mopdyeton
an6 toug EAK. H exneundyevn axtivoPfolia eivon avdhoyn tou yeyédoug tou xatouyiogol oe didpopa
Bddn dieioduong otny atudogoupa. To ofua pall ue tic Bonintinés mhnpopopieg Tou Goug Yo emttpéder
™V pétenom Tou atgoo@atpixol Bddous Tou u€ytoTou xatouytowol (Xpmaes) Ue axpifeta yepixdv dexdtmy
gr/cm? Sivovtoc pe Tov 1610 auTdY TN SuvaTdTTO VoL Sty wplooupe ToL toyupde Sleuodutind veTpivo
and To tpwTtoyevel adpovixd owuatidio tou ahknhemdpolv YeRyopa, evé mapdAlnio Yo avtyvedeTon xou
1 axtvoPohio and toug Popelc muphves. (oyfua 2.4) .

[Topdhhnha, unopoty va mapatnendoly xou dAAS QUVOUEVA, OTWE UETEWPNHTES, dIAoTNUIXA UTOAEL-
pota, OTIoROS xon athoogapixés exhdupec. H gwtevdmta oung mou mpoépyetar and toug EAK nou
nopdyovton and 1 Koowxée axtiveg pmopel var Stoywplotel apatpdytag autd To YEVIXO ATUOCQAURIXO
unoBadpo mou LTdEyEL 6To avTioTolyo xuPaTIXd edpog mou Yo Aertovpyfioet To EUSO.
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Eyfuo 2.3: H yewpetplo nopatipnong tou aviyveuty EUSO
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Earth surface signal

Yyfura 2.4: Aertovpyior Tou oty veuTH.
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