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1. Enayyeinotikéc Oéoerg

1.

Enikovpog Kabdnynmcg tov Tunupotog ®voikng tov Iavemotpuiov loavvivov,
pérog tov Epyaostnpiov ®vokng Yyniov Evepysiov (Anpidiog 2008 — onpepa).

Aéxtopag tov Tunpatog dvoikng tov IMavemotuiov loavviveov, péhog tov
Epyaostmpiov ®voikng Yyniov Evepysiov (Mdptiog 2003 — Mdaptiog 2008).

CERN Fellow (OxtoBprog 2001 — Maptiog 2003), CERN EP/ATD (I'evein,
EABetia). Zvppetoyn oty opdda TDAQ (Trigger & DAQ) tov mepapotoc ATLAS.

Post Doc, CEA-Saclay/DSM/DAPNIA/SED, 91191 Gif-sur-Yvette cedex,
Paris-France (Iavovdpioc 2000 — TovAtog 2001). Zoupetoyn otnv opade £pEVVOC Kot
avantoéng (R&D) MICROMEGAS tov Tunuatog Meiémng Aviyvevtov tov CEA-
Saclay.

CERN Unpaid Associate (Ampidiog 1999 - AexépuBprog 1999). Zopuetoyn otig
gpevvntikég opddeg CPLEAR (PS 195) kot TARC (PS 211).

Ytpotiotikn Onteia (Mdptiog 1998 - Mdptioc 1999).

CERN User / CERN Unpaid Associate (Tunuatikd 1994-1998), CERN/PPE,
1211 Geneva 23, Switzerland. Zvppetoyn otig gpevvnrikés opddeg CPLEAR (PS195)
kot TARC (PS 211).

CERN summer student, MegAétn 1TV GLGTNUATIKOV GEOAUAT®V TOL
moAwpévoy otoyov tov mepdpotos SMC (NA47) tov CERN (Iovviog 1994 -
Zentéupprog 1994).



2. EpguvnTiko €pyo

Ot gpguvnTiKég Lov OpacTNPLOTNTEG GLVYKEVIPp®VOVTOL 6T0 Ttedio g Ilepapatikng
Dvowng Yyniov Evepyeiov.

Ao 10 1994 émg 10 1999 cvppeteiyo ¢ VTOYNPLOG SOAKTOPAG GTNV EPEVVNTIKY
opada CPLEAR tov CERN. Katd ta étn 1995 ¢ 1998 cuppeteiyo mapdAinio kot otnyv
gpevvntikn opddo TARC (PS 211) tov CERN, neipapa 1o omoio avikel 6to medio g
IMupnvikng @ucikng Kot Tov Paciletor 6T ¥P1HON EMLTAYVVIOV VYNADV EVEPYELDV.

Amo tov Tovovdapro 2000 émg tov Tovito 2001, acyoOnKo amoKAEICTIKG LE TV
aVATTUEN TOL OVIYVELTH OEPIOL pe duvatoTNTo YWPIKNG dtdkpiong MICROMEGAS, oto
gpeuvnTikd kévipo CEA-Saclay g IoAAiog, g LeTaddoKToptkdc EpELVNTNG GTO TANIGLO
g opddoc R&D MICROMEGAS.

Amo tov Oxtofpio 2001 €wg to Mdaptio 2003 vanpEoa CERN Fellow o
ovppeteiya oty opdda TDAQ oxoavdoropod kot AMyng dedopévov (Trigger & DAQ) tov
nepdpotog ATLAS.

Amo to Mdapto 2003 émg onpepa gipat pehog tov Epyastnpiov dvcikng Yyniov
Evepyeiov tov Tunupoatog dvowmg tov IHavemomuiov Iooavvivov kot coppetéyo oto
neipapo CMS tov CERN.

AvaAuTikd To epeLVNTIKO LoV £pYo €xel oG EENG:

2.1 To neipapa CPLEAR (PS 195)
(1994-1999, CERN, mg vroymeiog d1ddxtopag pe ovibeon and to AIIO)

To meipapo CPLEAR (PS 195) tov CERN pétpnoe tic mopapétpouvg mopafioacns tomv
ovppetpiodv CP, T kot CPT oto cvomua tov ovdetépmv kaoviov. To meipapa mpotddnke to
1986 kot  KoTOoKELT TOV OviyveLTH TepatwOnke to 1992, H mepiodog AMqyng dedopévav
dmpkeoe ¢ 10 1996. Tnuepa 1o meipapa £xel pOdcel oto 1€hog tov. To meipapa CPLEAR
0dMynoe otov mALoV akpiPr VTOAOYIGUO GE TAYKOGLO KALOK TV TopapéTpov topafioong
twv ovppetpidv CP, T kot CPT 010 svomua tov ovdetépmv Kaoviov. H coppetoyn pov oto
melpapa, 6To TAAICI0 TNG OOAKTOPIKNG KoL datpPng e 0épa "Meléty e mopafioons e
ovupetpioc CP o1ig 0100TATELS TV OVOETEPDV KOOVIWY 0 ODO POPTICUEVO. TIIOVLIO. KOL EAEYYOG
¢ ovuuetpiog CPT" (emPAénwv kabnynmg: Z. Aedovong), £xel oG ENg:

= Q¢ pélog g opdoag tov Aviyveut Tavtomoinong Zopotdiov (Particle Identification
Detector - PID) vap&a vrevbouvog yuo tov éreyyo kot t Pabpovounorn tov Koatd
JAPKELL TOV TEPLOS®V ANYNG OESOUEVAV.

= Yyppetelyo oe OAeg TIG TEPLOOOVG ANYNG dedopévev Tov TEPANATOS, and 0 1994 i
EMELTO, KOTA TIG 0TTOieg GLAAEXONKE TO HEYOAVTEPO LEPOG TNG GTATIOTIKNG TOL TELPAUATOG,
®¢ VEVBLYOG TOL GLOGTHUOTOS ANYNG JESOUEVMV KOl TOV online €AEYYOV TOL OVIYVELTN
PID.

= Ympéo vmevBuvog yi v mopoymyn Tpocopotwpévev yeyovotwv Monte Carlo.
Epydomka vy v oavabedpnon tov mpoypaupatog mpocopoimong CP-GEANT
(Baowopévo ot PBprobmkn GEANT tov CERN) ®ote va ovumepiinebovv Olo to
Kovalo eEQDAMOE®G TPOTOVIOL - avIITP®TOVIOL og mMpepio, Yoo Tn HEAETN TOV
ovoyetiopov Bose-Einstein tov moviov (dguocicvan 13).

= Yyppetelyo oMV OVOALGN  TOV  GLVOAOL T®V  OEOOUEVOV  (TPAYUOTIKOV Kol
TPOCOUOIOUEVDV) TOL TEPAUATOS, HE EUPOCT] OTO YEYOVOTO TOV OCTAGE®MV TV
OVOETEPMV KOOVIOV GE dVO QPOPTIGUEVA TOVIK. YTPEX VIEVOUVOC Yo Tn HEAETN TNG



KOVOVIKOTIO{NOTG TV YEYOVOT®V KOl TOV GUOTNUATIKAOV GEUAUATMOV TOL LIEIGEPYOVTOL
AOY® VTG OTN LETPNON TNG TAPOUETPOL @+ (dnuoaievaelg 5, 28 kai 33).

= YyupeTelyo oTNV OVAADOT YlO. TOV VTOAOYIGUO T®V GLGTHUOTIKOV GEUAUATOV TOV
TPOEPYOVTAL OTO TO POIVOUEVO TNG OVAYEVVIIONG TV OVOETEP®V KaoVimv (regeneration
effect), kaBmg Kot 6TOVG VTOAOYIGHOVG GTOVG 0TOioVS PacioTnKe N EKTEAEST] LOG EWOTKNG
HETPNONG Y10 TOV VTOAOYIGHUO TOL TAATOVS OVOYEVVIIONG TOV OVOETEPMV KAOVIOV GTOV
advBpaka. O dvBpakag NTov 10 Pacikd LAKSO TOV aviyveuTtn VIELOHLVO Yo TO POLVOUEVOL
avoyEVVINomG.

= Y10 mAOiClO0 TNG TOPOTAVE WHEAETNG, CLUUETEIYO OTNV avAALOT TOV O£d0UEVOV TOV
emonoay apykd pe tn xpnon evog avayevvnti amd YOAKO, Yo TN OmOTIUNoM TNg
nefdd0v TPocdoptopol TG BEoNg ToL avayEVVITH HECH TMV UETATPOTOV POTOVIOV GE
e'e, kabdc Kor oty avaivon TV SedOUEVOV OV EARQONCaV ue TN YpHon &vog
avayevvnTi and dvBpakao Tov 001YNGE GTOV VITOAOYIGHO TOL TAUTOLG AVOYEVVIOTNG TMV
0VOETEPOV Kaovimy oTov GvOpaka, yioo opués pikpotepeg tov 1 GeV/e (dnuoaievosic 15

ko1 24). To amotélecpa G HETPNONG OVTAG 00NYNGE OTN UEI®OY TOL GLOTNUATIKOV
CQUALOTOS GTOV VTOAOYICUO TNG TOPOUETPOVL @+ KATh €vav mapdyovta Tpie Kot TnV
KOTEGTNOE TNV 0KPPBESTEPT GTOV KOGHO (dnuoaicvon 28).

= Ymp&a vmevbuvog yio TV ovOmTLEN TNG (QOIVOUEVOAOYIOG TNG GLOYETIONG TOV
napopétpov Re(e) ko Im(d) pe 1o mAGT OUOTOONG TV OVLIETEPMV  KOAOVIWV,
npocapuolovrag ) oxéon Bell-Steinberger otic cuvOnkeg tov mepauatog CPLEAR. H
avaALGT, LECH TPOCUPHOYDV VIO TEPLOPICUOVE, YPNCUYLOTOIDOVTOG OAES TIG LETPNOELS TOV
CPLEAR, odnynoe otov vmoAoyiopd g mapouétpov Im(d) g mapapioong g
ovppetpiag CPT (dyuoaicvon 26).

2.2 To neipapa TARC (PS 211)
(1995-1998, CERN, mg pérog g epguvntikng opddag tov ATIO)

To meipapo TARC (Transmutation through Adiabatic Resonance Crossing) tov CERN
elye g oTOYO TN HEAETN TOL VETPOVIKOL TEGIOV amd avVTOPACELS BPLUUATIGHOD Kot TNG
uetactoyyeimong Pacikdv 16otdnwV TV mupnvikdv amofintov (my. I, *°Pu) oc pia
duataln poAvBoov vynAng kabopdtnTog TNV 0moio, TPOSTIMTEL OEGUN TPMOTOVIMY LYNMANG
evépyewg (dnuoatevoeigc 27, 34 kou 40). To meipapo avtd avikel oto xopo g [Tupnvikng
dvowng kot Paciletar otn ypnon emtayvviOv VYNAOV evepyeldv. H coppetoyn pov oto
melpapa avTo NTaY 1 aKOA0LON:
= Ymip&a vmedvBuvog g avantuéEng TV Tpoypoupndtov tpocopoinong Monte Carlo tov

nepapatog (TARC-MC). To omoteAéGHOTO TOV TPOCOUOIDCEDY OVTOV GUVETEAEGOV
oTNV TEAMKY| EMAOYN NG YeOUETPiag TG otdTtaéng pHoAvBdov mov ypnowwomomdnke. To
OAOKANPOUEVO OVTO TPOYPOULO TPOGOUOIMONG XpNoomomonke yio ™ HeAET OAwV
TOV OVIYVELTMOV TOV YPNCLOTOMONKOV GTO TEIPALLAL.

= Yyppetelyo 610 oXESIOGHUO KOL TNV TPOETOLACIO TOV TEPALOTOC.

*  Tyupeteiya 610 6YESOGUI, KOTAGKELT Kot avamTuEn evog aviyveuty omvOnpioumy *He o
omoiog YPNOWOTOMONKE Ylo. HETPNOELS TOV VETPOVIKOV 7ediov o1 OdTtoén Tov
mEPAUatos. To  YOpaKTNPIOTIKA TOL OVIXVELTH OVTOL TPOGOIOPICTNKOV  KATOTLY
nmpocopoiwonc Monte Carlo mov paypatomoinca.

*  Tvupeteiyo 6g OAEG TIC PUETPNOEIC HE TOV aviyveuth omvOnpioudv “He xabbg kol oty
avdAvon TV 6edopévav To omoia GuVEAEYOMGOV LE TOV aviyveLTH QTO.

= Ymp&a vredbBuvog yia T mpocouoinoel Monte Carlo, Tic petpfoeig kot v avdivon
TOV OEGOUEVMV IOV EANPONGAV LLE TOVG AVIXVEVTEG EVEPYOTOINGNG OV YPNCLOTOOnKoYV
GTO TEIpaLOL.




= Yyppetelyo oty avdAvon Tov 6edouéveov Tov EANEONGOV e TN XPNOTN EVOC aVIXVELTH
1oviopov *He.

= Yyppetelyo oe OAEG TIC TEPLOOOVG ANYNG dEdOUEVDV TOL Ttelpdpatog (Ampiiog 1996 -
Avyovotog 1996) wg shift-Leader.

2.3 O aviyveotig agpiov MICROMEGAS.
(2000-2001, CEA-Saclay, I'oAlio, g HeTad1d0KTOPIKOS EPELVNTNG)

O aviyvevtnic MICROMEGAS (MICRO MEsh GAseous Structure) eival évag
aviyveuTng aepiov mov oyeddotnke oto CEA-Saclay and tovg I. INopatdpn kot G. Charpak.
Booiletar otv oA yeopetpio 600 TopoANA®V emmédwv MAEKTPOOI®V (MAEKTPOO10
oAloONoNG-KAB0d0G Kol EMIMESO TAVIOV-GVOS0G) HeTaED TV omoiwv mapeuPaiietal éva
EMimedo PeTOAAIKO TAEYHa (micromesh), yopilovtog Tov aviyvevtn ce 600 mEPLOYES OOV TO
NAeKTPIKO Tedi0 eivol oYedOV OHOYEVES OAAG JLOPOPETIKNG EVTAGEMG: OYETIKA 000evEG (~1
kV/em) oty meproyn oroOnong kot wodd 1oyvpo (50-100 kV/ecm) oty meproyn evioyvonc.
Ot towvieg eivar Tvmopéveg mave oe évo PCB ypnowonoidvtoag T ovvidn pébodo g
MBoypoapiag kot n amdcToon emovainyng tovg (pitch) elvar g 1aéng twv 100 um. Ta
NAEKTPIKO EDIO TOV aviyveLTn Yopaktnpiletar amd ypouués oAicOnong mov mepvodv wg et
T0 MAElGTOV amd TIG OMES, MAdTOVG ~50 um, Tov TAEYHaToG. 'Eva copdtio mov el6épyetol 6Tov
aVLVELTN, TPOKaAEl TOV 10VIoUO Tov agpiov. Ta nAekTpodvia Tov erevbepmdvovtatl olcOaivouv
TPOG TO TMAEYUO, KO EGEPYOVTAL OTNV TEPLOYN €vioyvong, mAdtovg 100 pum, wpokaAmviog
yovooTifada m omoio aviyvedeTol amd TIC Tauvieg (strips) TG avodov. LTo TAMIGIO NG
ocvvepyoosiog pov pe v opada R&D MICROMEGAS, n cuoppetoyn] pov frav 1 akdAovon:

= Tov IovAo 1999, cvpueteiyo oto meipapa otn déoun moviov vyning evépyelag (10
GeV/c) otov emtayvvin PS tov CERN, pe 016)0 t0vV €AYY0 NG YOPIKNG SLOKPITIKNG
KOvOTNTOG Kol TN HEAETN TOpOy®YNG OMVONPOV GTOV OVIXVELTH Y10 SLAPOPO. OEPLOL
uetypatoa. H ocvvepyoasio pov avt pe v opddo R&D MICROMEGAS odfynce oty
andknon g Béonc Post Doc oto CEA-Saclay and tov Iavovdpio 2000 émg tov lobAo
2001. Ta anotedéopato TOL TEPALATOS 0VTOD Xpnolporot|dnkay 6t dnuocievon 38.

= Ymip&a vmevBouvog Yo To GUOTNHO OKOVOOAIGHOD (trigger), TNV avAyvmon ToL GHHOTOG
(readout) kot ™ Aqym dedopévev (DAQ). O okovdaMopog, eEALeiyel eEMTEPIKOD GNOTOC
evapEems, YVOTOV YPTNCILOTOUDVTOS TO GO TOL TAEYLOATOS, ETELTO OO TPOEVIGYLGT| TOL
péom tov mpoevioyvtn 142 g ORTEC. Zyediooca 10 cOoTnUe GKOVOOAGHOD divovTog
Wloitepn onuacio ot PEATIGTONOINGCT] TOL YPOVIGHOV Yo TV EAAYLOTOTOINGT TOL
VEKPOL YPOVOL TOL VLUEIGEPYETOL AOY® T®V KOOLOTEPNOEWV TWV MAEKTPOVIKDV
avayvoong (readout) Kot Tov cvoTiratog AMyng dedopévev (DAQ). Ilpayuoatomoinca to
oVOTNUO GKAVOAAGUOD XpNoHomoldvTog povadeg NIM kot CAMAC. Xvykptvopevo pe
TO TTPONYOVUEVO GUGTNO GKOVOOAIGUOD TOV YPNGLLOTOLOVVTAY TAANOTEPM, TO GVGTILLOL
OKOVOUMG OV TopovGiace amdAvTn evotdbeta, aveEaptnta omd t0 pLOUd GKAVOAAMGLOD.
H avéyvoon tov onuotog twv strips yvotav YpNCLUOTOIOVTAG NAEKTPOVIKES KAPTES Ot
omoieg Pacilovtar 610 olokAnpopévo kKoikdopo GASSIPLEX (mpogvioyvtig @opTiov) To
omoio €xet avamtuybei oto CERN. Ka&bBe GASSIPLEX chip moapéyet 16 xavaiio
avayvmong to onmoio Katdémy molvmhe&iog dtvouv pia é£0do. Katd v avdyvoon tov
NAEKTPOVIKOV KOPTOV TPAYUATOTOLEITAL OoTOAVTAES D TOV GNLOTOG KOl 1] GVAAOYN T®V
dedopéveov yivetar pe m ypnon evog HYTEC list processor kot tov mpoypdppoatog Kmax
mov tpéxel oe €vav Power Macintosh. T'ia tov online éleyyo t@v ocvAAeyOpEVODV
dedopévov (online event display) avémtvéo éva mpdypoppo otV €KY YADCGO
npoypappaticpov CSL mov mapéyel To mpdypoppo Kmax.




"Hpovv vrevBuvog yio v avaivuon Tov 000UEVOV Kol TNV e€0y®Yn TOV OMOTEAECUAT®OV
amd To TEWPAUATO TOV TpaypatoroOnkay t0co oto gpyactiplo tov CEA-Saclay 6co
KOl GTO TEWPAUATO GE OECUT COUATIOV GE AALD EPEVVITIKG KEVTPAL.

SOUUETELYO TNV OVATTTVEN TOV OviyveLTH o€ eminedo hardware. To petaAikd TAEYHO TOV
aviyveutn mailel factkd poLo Gt HOPPN TOL NAEKTPIKOD TESIOL GTIG dVO TEPLOYES TOV.
¥t dnuoocievon 31 moapovotdlovtal OmMOTEAEGLOTO YPNCULOTOIDOVING £VO. TAEYLUM TOV
KOTAOKELAGTNKE pe TN nEBodo T wToMBoYpapiag Kot ¥niiKn Kotepyaoia.

To Méptio 2000 paypatomomOnke Eva meipopo ot OEGUN VETPOVI®V TOL EPEVVITIKOD
kévtpov CEN Bordeaux-Gradignan, pe otoyo tov édeyyo tov aviyvevty MICROMEGAS
WG TPOG TNV OVIXVELGT VETPOVI®V, LUE ATOTEPO GKOTH TN YPNOT TOV ®¢ beam profiler oto
neipapo n_ TOF tov CERN. H aviyvevon tov verpoviov oty mepintwon avtr| yiveton
pEc® NG XPNoMg evoc otodyov (ypnowwomomOnkav otdyor °Li ka1 '°B) otov omoio
avTIOpovV To. VETPOVIO divovTag QOPTIGHEVE couaTid Tor omoio aviyvevbovtat. Emiong,
YPNOYOTOUDVTOG O 0EPLO TOV AVIXVEVLTY| Helypa apyov / icofovtaviov, aviyveboviol ta
AVOKPOVOUEVA TTPOTOVIL KATA TIG EAUCTIKES OKEOAGELS TV VETPOVIMV LLE TO VIPOYOVO TOV
ooPovtaviov. Kab' 6An m ddpkelo T0v TEPAUATOS ALTOV MOV LIEHOLVOC Yo TO
CUGTNUOTO OVAYVOONG TOV MNAEKTPOVIKAOV, OKOVOOMOUOD Kot ANyme Oedouévav.
[Ipaypatomoinoa ™V avaAvon TV dedOUEVOV OVOTTOCGOVTOS KOTAAANAO AOYIGUIKO Ko
napovcioca to arotedéspata oto Collaboration Meeting g epevvntikig opddog n TOF
tov Ampido 2000. To amoTeAEGHATO TOV TEPAUATOS OVTOV (SOKPITIKN tKavOT T BE0NC
ukpodtepn tov 400 pm, otabepdtra ot Asttovpyio Kot apiotn amdpprymn BopHov)
odnynoav oty amodoyn tov oaviyvevty. [lapovciaca to avoOTEP® AmOTEAEGLOTO GTO
ovvéopro IEEE NSS/MIC 2000 (Lyon, France), evd gipat 0 KOpPLog cuyypopEns GYETIKNG
dnuocievong (dyuoaicvan 32).

To omoteAéopOTO TOV OVOTEP® TEPAUOTOS OOYNCOV GTNV TPAYUOTOTOINOoT €VOG
npwtotumov aviyvevtl MICROMEGAS yw 1o neipapa n. TOF tov CERN. To NoéupBpio
2000, petéfnv oto epeguvnTikd kévipo CENBG (Bordeaux, France), ywou v telkn
GUVOPUOADYNON KOt EAEYYO TOV OVIXVEVLTN, O OTOI0G AELTOVPYNGE VIO cLVONKEG KEVOD, 1
0€ avAyvmOOoT TOL CNUOTOG TOV TOWVIOV £YIVE HE YPNYOPO MAEKTPOVIKA (TPOEVIGYVLTES
peopatoc pe ypdévo avodov 1 ns tg Mini-Circuits). O aviyvevtic petapépnke oto
CERN «ot gykataotddnke oto ydpo tov mepdpatog n TOF. Katd tn didpkeio tov
TEPALATOS TOV TPOAYLOTOTOWONKE oLV VITEVBVVOG Yo TOV EAEYYO Kot TN A€rtovpyia
tov aviyvevt. [lpdta amoteléopata and to meipapo avTd, TO 0TOl0 ATOTEAEL TNV TPAOTN
xpnowonoinon evog MICROMEGAS v v aviyvevon vetpoviov, TapouGlIGTNKAY GTO
ouvédplo ICATPP-7. Metd v emituyf] A€lTovpyiot TOL OVIXVELTH] CLTOV, £KONAMONKE
EVOLOQEPOV OO TNV opada texVik®v epapuoydv DTA tov CEA-Saclay yia tn ypron tov
OTOV €AEYYO VAIK®V OGTNUIKNG TEXVOAOYIOG e VETPOVIO GTOV TUPNVIKO OVTIOPAGTHPO
ORPHEE 100 CEA-Saclay ot KOTOOKELAOSTNKOV — TPMOTOTLTOL  OVIYVEVLTEG
MICROMEGAS yia mepartépm Epeuveg.

Tov AmpiMo 2000, mpoyupotomomOnke éva melpopo otn OEGUN TPOTOVIOV VYNANG
evépyewg (10 GeV/e) otov emtayvvt PS tov CERN, yio tov éleyyo g mopoymyng
oTvVONPOV OTOV aviyveuTtn Yoo ddpopa pelypata aepiov Kot epapuodlovoc vynAOTEPO
NAEKTPIKO Edio oTNV TEPLOYN 0AicOnong (Aettovpyia SITANG EVioyVONG), GTO OTOI0 HOLV
VIEVOLVOG Y10 TNV TPAYUATOTOINGT TOV GUOTHUATOS CKOVOUAMGHOV, (Kotd Tn OldpKela
TOV TEWPAPATOG owToD 0V Tpaypoatomombnke Anym dedopévov).To avotépm meipapa
TPAYUATOTOMONKE Yoo TOV KOBOPIOUO TV GUVONKOV €VOG TMEPANATOS UEYOADTEPNG
dwbpxretag (10 nuépeg) mov mpaypatoromdnke tov lodAto 2000 ot déoun mpwtovimv
vyning evépyelag (10 GeV/c) otov emtayvvty PS tov CERN. Koatd ) o1dpkeia tov
TEPAUATOG GLTOV MUOLY VITEVOVVOC Y10 TOL GUGTHUATO AVAYVMOONG TMV NAEKTPOVIKADV,
OKOVOOMOUOV Kol ANYNG oedopévav. Eyoviag oavamtdéel KotdAANAO  AOYIGUIKO,




TPAyHOTOToinoa £va SIKTVO TECCHUP®Y VITOAOYICTMV TOV EMETPEVYE, MEPAV TNG ANYNG
OEOOUEVAV, TNV AUECT] OVAALGT TWV OEOOUEVOV. Tol ATOTEAEGLOTA TOV TEWPAUATOS QLTOV
dnpoctevTnKay 610 Teplodikd NIM A (dyuoaisvan 37).

Apeon epopuoyn tov Tpdémov Asttovpyiag durAng evioyvong (preamplification mode) tov
aviyveuti MICROMEGAS, omotehel pion véa pébodog pérpnong g toydIrog
oAoOnong twv NAEKTPOVI®V GE S1APopa aEPLO LETYLATO KoL Y10 SIAPOPA NAEKTPIKA TESTO
(a6 10 V/em €wg 14 kV/em). H pébodog Paciletar ot pérpnon g Sapopds ypovov
TOV ONUATOV OTNV Gvodo, To Oomoio. TPOEPYOVIOL Amd (MOTONAEKTPOVIO. TO OMOid
erevbepavovtal and 1o mAéypo (micromesh) kot 10 nAektpddio oAicHnong xotd TV
npoéontwon eotoviov UV oe avtd. Ta eotoévia mpoépyovionr omd pior moipkny mnyn
LASER alotov. Ta onuota dwfalovior pécm evog ypryopov mpoevioyvt (1 GHz).
[Ipaypatomombnkov ocepég petpioemv Yo Odpopa  aéplo  pelypota, to omoio
nmapovcstalovv  wWwitepo evdlapépov yuoo Baidpovg mpoPforng ypoévov TPC (Time
Projection Chambers) mov ypnotpomotovvral oe mepdpoto dvoikng Yyniov Evepysumv.
Oa mpémel va onuewbel 6Tt Yoo vynAd mAektpikd medio dev vanpyov TOTE GAAQ
TEPOUOTIKA dedopéva. Ta amoteAéopata mTapovctdloviol 6€ Epyacio mov ONUOGIEVTNKE
010 meplodkd NIM A (dyuocicvon 39).

To NoéuPpro 2000, oAokinpmOnke to Tp®d@TO TP®TOTLTO £VOC aviyvevt) MICROMEGAS
Y. LETPNGELS YOUNAOD VTOGTPOUOTOC, TO omoio oyedidotnke yw 1o meipapo CAST
(CERN Axion Solar Telescope) tov CERN. To zmeipapo avtd Paciletar oty aviyvevon
ootoviov gvépyelag ™e tééng tov keV kot amoutel daitepa younAd vIdOoTPOUN Kot
apiot amdppyn BopHpov. o to Adyo avtd, 0 AVIYVELTNG KATACKEVACTNKE OO VAIKA
ov yapoktnpilovior amd TOAD YoUnAn @LoIKY evepydtrTa. To YOPOKINPIOTIKE TOL
OVIYVELTH aLTOV NTov: TEPoyN evioyvong 50 wm, meployn petatponnc/evioyvong 11 cm,
neplodikotnto Tovidv (pitch) 317.5 um, evepydg empdveia 12 x 12 cm?, toryduota and
Plexiglas yw peiwon mg @uowng padievépyetdc tov. O aviyveutng eAéyydnke pe
ypion poraxkdv axtivav X and mnyéc “Fe kar 'PCd. AxolobOnoe Ay dedopévav pe
Tov aviyveutn yopic mmyq (Aqyn  dedouévev  vmootpmdpatog). Ilapovsioca o
aroteléopato oto Collaboration Meeting g mepapatikng opddog CAST oto CERN
(http://cern.ch/pyannis/CAST 13n0v2000.pdf).

O avotépm avapepbeic aviyvevtg petaeépdnke to Mdptio 2001 6to LVIOYELD EPYOGTHPLO
LSM (Laboratoire Souterain de Modane, T'oAAio, http://www-Ism.in2p3.fr). TO 0mOi0
Bpioketon 610 péGO TOV TOVVEA OV cLvdEel T [aAdio pe v Itokio, kbte amd T0 OpOC
Frejus, pe otdéyo 1 AMym dedouévav o ydPO YOUUNANG KOOWKNG axtivoBoiiag. O
aviyveuTng tomofetnOnKe emmAéov Hé€ca G6€ KAGTPO apyatoloytkod HoAvPdov. Xtdyog Tmv
LETPNCEMV OVTAOV €lval M eKTIUNoN TOL UETPOVUEVOL PLOROV yeyovOT®V AdY® NG
QULOIKNG POSIEVEPYELNG TV VAIKAOV TOL aviyveuTt Yo Tnv emPefaionon g dvuvatdmrag
YPNOWOTOINGNG TOV G TEPAUOTO TOAD Yauniov pvOpov yeyovotwv (omme Ily. to
neipapa CAST, nepapoata vetpivo, mepapata aviyvevong WIMPs k.4.) .

Tov Ampido 2001 oAoxAnpmOnke M KATOOKELT] TOL OEVTEPOVL TPMTOTOTOV YO TOV
aviyveutn tov mepdpatog CAST. O aviyvevtng avtdg elxe Ta 1010 YOPOKINPIOTIKA LE TO
TPAOTO TPOTOTLTO OAAA ehayiotomomuévn pdlo. H meployq oilicOnong nrav 5 cm. Ot
LUETPNOEL 7OV  TPOYHOTOTOWONKOY pe TOv aviyveuty ovtoév  emPePaiocav  To
OTOTEAEGUATO TTOV EANQONCAV LE TO TPDTO TPOTOTLTO.

To Mdw 2001 oloxinpdbnke o mpmtog aviyvevtng MICROMEGAS 2D, yw tov
TPOGOIOPIGHO dVO cuvTETAYIEVOY X Kot Y NG Béong mpdontwong evog copatiov. To
eminedo avodov amotereiton amd pads To omoio cuvvdéovior pe TETOO  TPOMO
(xpmowonoteitar PCB 600 emumédmv) dote va dnuovpyodvtal touvieg Kabeteg petald
toug. To TpdTo amoteAéopota fTav Wwitepa evOAPPLVTIKA: TO POPTIO TOL GLAAEYETOL
otig tovieg Y elvar g tééng tov 50% oe oyéom pe ovtd tov tauviov X (v tig touvieg X
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N ovvdeon twv pads yivetar oto mpdto emimedo tov PCB, evd ywo 11 Tovieg Y oto
OEVTEPO, OTOTE 1N EVEPYOS EMPAVELDL TOV TAVIDOV Y lvol LUKpOTEPN VTNG TOV TOVIOV X).
XAapn oto amOTEAEGLOTO OVTH, OTOPACIGTNKE 1] KOTAOKELT EVOC TPMTOTVITOV OVIXVELTN
2D yw to meipopo CAST oto CERN.

=  Tov Iovvio kou TovAo 2001 mpaypatomomOnke meipapa 6t dECUN TPOTOVIOV VYNANG
evépyelag (10-15 GeV/e) otov emtayvvti PS (ypauun T7) tov CERN, ywo tov éAeyyo tov
mpotoTuTtov oviyveut] MICROMEGAS mov katackevdotke oto CEA-Saclay yio tig
avaykeg g ouddog KABES (KAon BEam Spectrometer) tov mepdpotog NA48 ot0
CERN. O aviyveutig avtdg oyxedidotnke yio va ypnowonrombel og TPC. To mpwtdtumo
KOTOOKEVAGTNKE, £T01, OGTE 1 AVAYVAOGCT KATOLOV TOVIOV VO YIVEL LEGM TOV KOPTAOV UE
GASSIPLEX (32 kovaAia), Ve TV VITOAOIT®OV HECH KOPTMOV LE YPNYOPOLS TPOEVICYVTES
OV GYESIACTIKOV E1OTKA Y10 TOV OVIYVELTN aLTOV Yo LETPNGELS XpOvov (32 kavdiwa). H
dtaén Tov TEPAROTOC TEPAdpPove TMAeoKOTIO and TEGoEPL "TLTIKOVG" AVIXVEVTEG
MICROMEGAS, tomofetnuévoug xotd Cevyn. Ot aviyveutég tov mpdtov {edyovg elyov
pitch 100 um eved tov dgvtepov 317.5 um. O aviyvevic KABES 1ftav tomofetmuévog
petaEy tv dvo Levywv. O oKavOUAMOUOG TPoePYOTOV amd OVO  SLOCTAVPOUEVOVS
onwOnplotéc oe cvuntmon. H avdyvmon tov nAeKTpoviK®v OA®V TOV OVIYVEVT®OV £YIVE
LE TO GVOTNUO OKOVOUAGHOV KOt AYNG O€d0UEVOV TOL GYE10GO KO Y10 TO OTTOT0 MHLOVV
vrevbuvog kaB' OAn TN Odpkeln Tov mEWPAUOTOS. EmumAéov, to mpodypappo ANyng
OedoUEVOV EMEKTAONKE DOTE Vo YIVETOL KOl 1] OVAYVOCT TOV NAEKTPOVIK®V UETPNONG
xpévov and povadec TDC oto CAMAC crate. Ontmg kot 6tV TEPITTMOON TOV TEWPAUATOG
tov lovAiov 2000 oto CERN, mpayuotomoinca Siktvo LIOAOYIGTOV Yio TNV GUECT
LETAPOPE KoL EMEEEPYAGIO TOV OEOOUEVMV.

2.4 Ileipapo ATLAS
(2001-2003, CERN, g CERN Fellow)

Amo tov Oxtdfpro 2001 €wg t0 Mdaptio 2003 quovv CERN Fellow kot coppeteiyo
omv oudda okovoolopod kot Anyng oedouévov (TDAQ) tov mepdpatog ATLAS. To
melpoapo ovtd etvar éva amd ta dOvo KOpa mepduato tov CERN, to omoila &youv
KOTAGKELOOTEL Kot Agttovpyovv otov emitoyvovtr Large Hadron Collider (LHC), o omoiog
TOPEYEL YEYOVOTO OO TN GVYKPOLGT OECUMV TPMOTOVIOV - OVIUTPOTOVIOV e TEMKO GTOYO
EVEPYELNG Vs=14 TeV. ‘Evoc amd tovg xvplovg otdyovg tov mepdpatog ATLAS elvar m
KOTOVONOT TOL UNYaviopoh Tov givor vrevbuvog Yy To OWACIHO TNG MAEKTPOcOHEVOLG
ocvoppetpiag (avalimnon evog M meprocotépwv pmoloviov Higgs) kot n avalntmon véag
ovokne, mépav tov Kabiepouévov Ilpotumov. Emmiéov, Oa mpaypatomombodv petpnoelc
axpiPeiog yio dadikacieg tov Kabiepopévov ITlpotvmov (m.y. petpnoelg g paloc tov
umoloviov W, g palog tov top KovdpkK kol TV mvakootolyeimv tov mivakoe Cabibbo -
Kobayashi - Maskawa), kabohg kot yio véo copdtio (0dmreg tov pmoloviov Higgs,
1O10TNTEC VTEPCVUUETPIKAOV COUATIOV).

Y10 mAaiclo ¢ ovvepyaciag pov pe v opdda TDAQ, elya avardfet vrevbvvotnta cto
akoAovOa avTikeipeva:

*  Avdlvon, oyediaon kat vioroinomn tov Process Manager (PMG) tov Aoyispkov Online, o
omoiog €ivor vevbuvog Yoo T OlayEiplon OA®Y TV JEPYUSIOV TTOV AAUPAvVOLY YDPQ
KoTé T Aym dedopévev Tov aviyveut tov melpduatog ATLAS (] puépovg avtov). O
PMG éyet ) ovvatomnta vo. apyicel Kol Vo, TEPUATICEL OlEPYOCIEC TOL EKTEAOVVTOL
OMOVONTOTE GTO GLOTNUO ANYNG OdOUEVOV, EMKOWVOVMOVTOG WE TO, GLGTHUOTO TOV



OLUVOMKOV aviyvevt (okavoolopdg lov emimédov, okavOoAGUOS 20V  emUTESOV,
avyvevtng(€c), pon OedOUEVAOV, GUOTNUN EAEYYOVL TOV OVIXVELTY], QIATPO YEYOVOT®V).
Emutiéov, 6tav tov (nmoei, diver mAinpogopieg v tic tpéyovoeg diepyasies. O PMG
Bacileton o€ aVTIKEWEVOSTPOPY] TPOYPaUpaTiopd (C++ kot Java), evd ot emkowvmvia e
T OVTIKEILEV TOV OAOL aviyvevTy| yivetar pe yprion CORBA .
= ¥vvoeon tov cvotuatoc ROS (ReadOut System) tov mepdpotog ATLAS pe to ohotpa
oKovOaMG oV, xpovicpov Kt eEAEyyov TTC (Trigger, Timing and Control) tov emitoyvvy
LHC. T to oxomd avtd €xel avamtvybel pia niektpovikn kapta PMC (PCI Mezzanine
Card), TTCsr (TTC Simple Receiver), n omoia tomobeteitor omnv vmodoyn PMC piag
pnovadag CES RIO 2. H xapta TTCsr Aappdverl ta ontikd onpota tov cvotuatog TTC,
TOL LETATPENEL GE NAEKTPIKA Kot To, dStob€TEL TN pon| dedopévav Tov Ttelpdpotoc. H kdpta
TTCsr amoteheitor amd pio yépuvpa PCI, éva oloxAnpopévo kOKAmupo t0 omoio
uetatpénetl 1o ontikod onua o€ niektpkd (TTCrx ASIC), pepucd FIFOs (ypappég First In
First Out) xt éva. FPGA (Field Programmable Gate Array). Tn Pooikn epyocio oto
OVTIKEILEVO OVTO OTOTEAOVV:
. H avémtoén katdiiniov Aoyispkod oto RIO 2 v v emkowvovio pe v
niektpovikn képta PMC TTCsr kot ) Aqyn dedopévov and avty. To Aoyiopkd
avtd, oe popen PipAodnkav, emTpénel 6Tovg YPNOTEC TV TPOcPacT e OAN
Aertovpykotnta g kaptag PMC TTCsr .
. Tn Behtimon kot v PEPEL TOV ETAVAGYEOACUO TNG YNOLOKNG AOYIKNG, 1| OTToln
evoopatovetor 6to FPGA kot dwyepiletar ™ petapopd tov onpdtowv TTC oto
GUGTNO PONG OEOOUEVMV TOV TEIPALLOTOG.
= Awyeipton tov TANPovg Aoyicpikol apykd g opddag ROS kot émeita OAov Tov pépovg
pong oedopévov DF (Data Flow) g opddag TDAQ. Zto mlaicto avtd, mépav g
AVATTLENG AOYIGIKOD TTOL 0LPOPOVV TIG TAPATAVE® dPOSTNPLOTNTES, NHOLV VITEVHVLVOC Yia
mv Kadnuepwny avavémon Tov OAov Aoyispikodv tov DF. To oAoxinpopévo oavtd
AOYlIoUIKO ypnoponombnke oto test beams TV OPASOV AVIXVELTMOV TOV TEPAUATOG
ATLAS, ota omoia vmnp&o vmevOuvog yoo ) Asrtovpyion twv ocvotnudtov DAQ.
(http:/atlas.web.cern.ch/Atlas/ GROUPS/DAQTRIG/ROS/code_repository)
= ¥yedlopog kot vAomoinon  avtovopov vmoroyot| (ROS-PC) w¢ povédoag tov
ocvotuatog ROS tov ocvotiuatog Aymg dedopévov. H viomoinon éywve pe tétotov
TPOTO OGTE Vo UV €ivol amopoaitnn N €6mTEPIKT doun Tov diktvov tov CERN yia
ovvdeon molhdv ROS-PCs, €161 ®wote 10 ochotmuo va pmopel vo ypnopomomnbel og
omotodnmote cuvepyalopevo epyactplo ektdg CERN. To cuotnua vAomomonke pe Bdon
to CERN RedHat Linux kot 10 Aoywopukd tov ocvotiuatog ROS. (mepiocodtepeg
TANPOPOPIES: http:/atlas.web.cern.ch/Atlas/GROUPS/DAQTRIG/ROS/distribution/ROS)
*  To mopamdve cvotiuato Yo to. onoia epydotnka g CERN Fellow meptrypdoovtal ot
dnuocievon mov mePypdpel cuVOMKA Tov aviyvevt Tov melpapatog ATLAS oto CERN

(onuoaicvon 48).

2.5 leipapo CMS
(2003-onuepa, CERN, wg pérog g opddag CMS tov T1I)

A6 10 Mapto 2003 eipon pérog tov Epyactnpiov dvoikng Yynidv Evepysidv tov
Tunpotog @uvoikng tov Iavemotnuiov loavvivov kot coppetéym oto meipapo CMS tov
CERN. To meipapa avtd givarl éva amd ta 600 koupla melpapota tov CERN, ta onoio éxovv
KOTOOKELOOTEL Kol Aettovpyovv otov emtoyvvty LHC, o omoiog mapéyel yeyovota amd
oVYKPOLGT OEGUMOV TPMTOVIOV - OVIITPOTOVIOV LE TEMKO GTOYO EVEPYELNG Vs=14 TeV. ‘Evoc
amd TOLG KUPLOVS 6TAYOVG TOL TTEPdaTog CMS gival 1 KATovone™ Tov UNYavIGHOD Tov ivot
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VtevBuVog Yo T0 GTAGIHO TNG NAeKTpacHEVOVS cvupetpiog (avalnnon evog 1 TEPIGGOTEPMV
uroloviov Higgs) kar n avalitnon véag ouotkng, mépav tov Koabiepopévov Ilpotdmov.
EmutAiéov, Ba mpaypatomomBovv petproelg akpipeiog yioo dadikacieg tov Kabiepopévoo
[Ipotomov (m.y. petpnoeilg g nalag tov umoloviov W, g palog tov top Kovdpk Kol Twv
nmvakootolyeimv tov mivaka Cabibbo - Kobayashi - Maskawa), kafmdg kot yio véo copdtio
(1010 TEG TV Pmolovimv Higgs, 1010TNTeC VTEPGVUUETPIKOV COUATIOV).

H ovppetroyn pov oto meipopo CMS givon 1 akdAovdn:
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To 2003 wor 2004, acyoAnkoa pe £€vo GUOTNUO OVAYVOONG MAEKTPOVIKOV 7TOL
avantoydnke oto egpyaotipo DOYE vy ™ Svvapkny Aqyn  dedopévev  amd
HIKpOA®P1O1aKkovs aicOntipec mopttiov. To cvoTra awTd arotedeiton amd Eva vPP1OIKd
avayvoong mov meptlapfavel Eva olokAnpopévo front-end (FE) to omoio cuvdéeton pe
ToV ooOntpa Toupttiov, pion LovAda avayvmong 1 omoio TopAyEL TO CUATO EAEYXOV TOV
oroxkAnpopévov FE kot ynoeromotel v £60806 tov, Kot VoV TPOSOTIKO VTOAOYIGTY GTOV
omoio ektereitar to TPOYpappo LabView kot eAéyyet ocuvoAikd 1o ovotnuo. H
OULVEICQOPA LoV NTaV Wiaitepn oTov ynoetako tpoypappatiopnd oce VHDL tov FPGA mov
YPNOOTOIEITOL, E0IKA MG TPOG TO YPOVICUO TOV CNUATOV €AEYYOL YO TN CWOOTY
Aertovpyio. TOL GLOTHUATOS G€ LYNAES cuyvotntes. To cvoTNUa aVTO TEPLYPAPETAL L
Aemtopépetla otnv ecmtePtkn onpocicvon CERN-CMS-IN-2004/032.

To XemntéuPpro 2004, petéfnv oto CERN o6mov ocvppeteiyo otovg €AEyYovg €VOG
TPOTOTOLTOL TOV oviyvevtn Preshower tov CMS. To mpwtoéTLIO CWTO TEPAAUPOVE dVO
UNTPIKEG KAPTEG avayveons, kabe pio amd Tig omoieg Ntav €EOMAMGUEVN UE TECOEPIS
aoOnpeg moupttiov. Ot Eheyyotl Tpaypotomomnkayv ot ypapupur H4 tov emroyvviy SPS
tov CERN. O1 8écec mov ypnoyomotdnikay ftav movia, Hovia Kot NAEKTPOVIO VYNADY
evepyeldv. Katd ) ddpkelo e mopapovig Hov kel Kmokomoinoo To eyypopOUEVaL
dedopéva ypnoorotdvtag to Aoyopikd makéto ROOT, ko katéomnoa dwbéoiua to
dedopéva Kol Ta TPOYPAUUATO TPOSPaoTg o€ avtd 6e OAOVS Tovg cuvepydtes. EmmAgov,
TopEl0 QUECH AMOTEAECUATO OO TNV TPAOTN OVOALGN TOV ded0UEVOV HE GKOTO TOV
EleYY0 NG TOWOTNTOC TV &yypapouevov dedouévov. H mepartépm Aemtopepelakn
avéivon tov osdopévov Eéywve oto gpyaotipo OYE. Ilapovcioco to mporTa
OTOTEAECUATO GE GLVAVINGN TNG Opddag Tov aviyvevt Preshower otig 15/3/2005, eved pe
Baon avtd £dwoa optdio pe titho “CMS Preshower 2004 beam test” oto cuvédplo
HSSHEP 2005 Workshop ot1g 21/4/2005. O1 d10pAaveles Towv optMaVv pov givor dtabéotueg
néom g totooeAidag pov (http://cern.ch/pyannis).

Ta dedopéva Tov EANPONGAY GTOVG TOPATAV®D EAEYYOVS, TEPAV TNG YPNOILOTNTAS TOVS Yid
Tov éAEYY0 NG OCMOTNG Aertovpyiog TV MAEKTPOVIKOV TOL aviyvevtn Preshower,
YPNOOTOMONKAY Kol Yo TNV €YY QUOIK®OV OMOTEAEGUATOV UE GTOYO TOCO TNV
emPePainon g oo aviyvevons copatiov 660 kot TNV amodivtn Babpovouncn tov
aviyveutn. [T ocvykekpyéva, ta dedopéva mov eaedncav pe povie opung 150 GeVic
(ta. omoio amotelohV cOUATIO EAAYIGTOV 1OVIGHOD), £MELTA OO TNV APAIPEST) TOV TYLDV
KATOOAOV Kol TOL KOwoL B0opOPov TOV MAEKTPOVIKOV KOPTOV avAYVOONS TOV
acOnmpov Topttiov, eaivovtal vo akolovbovv katavoun Landau (memheypévn pe pio
katovoun Gauss mov o@eideton 6to B0pLPo TV MAEKTPOVIKOV) Omwg avapévetal. H
oVYKPLON TOV TEPAUATIKOV ATOTELECUATOV LUE QLT TTOL TPOEKLYAV OO TPOGOUOLDGELS
ue Geant-4 mopovctdlel EMPETIKY CLUP®VI, TPAYUO TOV EMTPETEL TN YPNOT TOLG Y10
v omdlutn evepyelakn Poabpovounon tov avigvevtn Preshower. H meprypaer g
TEPOUATIKNG OATAENG KOl TG OVOADONG TOV OEGOUEVOV TEPTYPAPETUL UE AETTOUEPELDL
omv avaeopd CERN-CMS-NOTE-2006-046, 1 onoio. akohovBwg dNHOcIENTNKE Kol GTO
nep1odwd NIM A (dnuoaicvan 44).


http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
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Ytovg eléyyovg tov 2004 oto CERN, mépav twv poviov ypnoyorondnkoy Kot OEGHEG
nAektpoviov Kot moviov. H avdivon tov dedopuévav avtdv £xel oAokANpwbel kot oM
&xel xotoatebel oTOVG eoMTEPIKOLG KPtég Tov mepdupatog CMS. H  ocvpoovia
TPAYUATIKOV Kol TPOCSOUOIOUEVOV ne Geant-4 dedouévav givorl Tdpo ToAD KaAr.

Y10 TAAIG10 TG KaTAoKELNG Tov avtyveut Preshower, to epyactpio ®YE avéraPe tov
yopaxtnpiopd ~600 acOntipwv mupttiov. H dwadwasio avty ompkece and v dvoign
tov 2004 émg v dvoién tov 2005. O yapakmpiopds evog acOntipa wopttiov £ykeitot
oT1g petpnoelg Kopmorov C-V (yopntikdtnta cuvaptioel g téong tolwong) kot I-V
(pebpo ocvvaptioel g Taong TOAMONG) KAOMG KoL TOL TPOGOOPICUOD TG TAONMG
aroyouvoong Vi (full depletion voltage). Metd tov mo10TikO EAeYY0 TOV AMOTEAEGUATOV,
aLTd amodnkevoviay ce e01KN PAon dESOUEVOV KOl TEMKA LETOPEPONKOV GTNV KEVIPIKY|
Baon dedopévov CRISTAL tov nepdpatog CMS.

To vBpdwKd nAektpovikd O6mov cuvvdéovior ot ocOnmpeg mopitiov Poacilovior oTo
olokAnpopévo  kokhopo PACE  (ékdoom  3c), o©10 «KEAWQEOG TOL  OmMoiov
ocvunepthappdvovtar 6o ASIC, to Delta mov evioyvel kot pop@omotel To GNHAT E1I6OG0V
kot 10 PACE-AM mov eivor pio avoroywn pviun. Kotd v mapoaymyn tovg to
oroxkAnpopéva PACE3 mepvovv amd éleyyo mowdmtog, Oupmg eivorl amapoitntog o
EVOEAEYNC EAEYYOG TOVE GE OAOVG TOVG OLVOLTOVE TPOTOLS AElTovpYing Tovs. To epyactiplo
®OYE avérafe tov mAnpn molotikd Eheyyo ~5200 olokAnpopévav PACE3. Ot empépovg
ELEYYOL OPOPOVV TNV TPOPOSOGia, TNV YNOLUKY AETOVPYIKOTNTA, TN YPOUMKOTNTO, TO
0opvPo (oe vy Ko younAn amolofr] Aettovpyiag), TNV OHOOHOPPic TG UVAUNG Kot
TNV HOPPY] TOL TOAUOL ONMG TPOKVMTEL UE YPOVIKY odpworn. [a tov €Aeyyo
ypNoomoteitar €01k UNTpikn képta (n omoia oyedidotnke oto CERN) oty omoia
tomoBeteiton kabe popd évo PACE3 oe pia vmodoyn ZIF. H képto cvvdéetal oe Evav
VTOAOYIOTH OOV ekteAeitan pia epappoyn LabView, n omola eAéyyet tnv OAn dwodikacio
Kol Kotaypagel ta dedopéva amd kabe édeyyo. To amoteAéopoto AmOGTEALOVTAL TEAIKA
omv kevipwkn Paon oedopévov CRISTAL tov mepdpotog CMS oto CERN. H
dwdwocio eAéyyov Ompkece €61 unvec kol oAokAnpmOnke to Mdio 2006. Ta
AmoTEAECUATO TV EAEYYOV TTapovotdotnKay 610 cuvédplo LECC 2005, Heidelberg.

Me Baon o dedouéva mov eANeOncay katd Tov EAeyyo Twv olokAnpouévov PACE3 kot
O GLYKEKPUEVO OUTA TNG YPOVIKNG COPOONS Yo TNV KATOYPAPN TNG HOPONG T®V
TOALOV, avERTLEN pio pHEBOOO Yoo TV TOPOUETPOTOINCN TOV TOAUMV pHe Pdon Tpia
ypovikd detypata (avtd mov cupPaivel Sniadn otV mpaypatikdtnTo 6to meipapo CMS).
Me t0v 1pémO 0wtd Kabiotator SvvaTdg O ATOAVLTOG GLYXPOVICUOC T®V EMUEPOVG
novadwv tov Preshower kot o akpipng mpocsdlopicdc Tov HYovg TaARov, dpo Kot NG
amoTifEuEVNG EVEPYELNG GTOV aucONTPO aTd £val SIEPYOUEVO GMOUATIO (OLPOV O AVIXEVTNG
etvar avoroykog ). IMopovsiaca ™ péBodo avty oe optdion pov pe titho «PACE3 Pulse
Height Parametrization» oto ocvvédpio HSSHEP 2006 Workshop otig 14/4/2006. Ot
Jlpaveleg TV oM@V pov  givor  dwbéoueg  UES® NG OTOGEADOG OV
(http://cern.ch/pyannis).

To Mduo 2006, oto mhaicto peréng tov Bopvfov Twv aictntpwv Tupttiov (tO6Go Tov
ecmtePkov BopvPov 660 Kot Tov BopHPOL TOV NAEKTPOVIK®OV avayvwong) mov deEnyon
o010 CERN éneita and aAloyég otn oxediaon tov yeidoewyv, avélafa v encéepyacio
TV 0€00UEVOV OV eAeOncav. Ta amoteléopota TG avaALoNG TOV OEOOUEVOV QVTMV
etvar dwbéopa péow g wotooeridag pov (http://cern.ch/pyannis) vmd tov TitAo
«Pedestal and Common Mode analysis resultsy.

Tov Tobho 2006, to epyactipro OYE avérafe v avamtuén evog AOYIGUIKOD TAKETOL Y10
™V TopaKoAoVOnon TV dedopévav Tov Preshower katd ) didpkelo Ayng 0e00UEVOV,
t0 omoio Ba ypnoiponombei 1000 oe emepydOUEVOLS EAEYYOVS TOV Preshower pe koo
axtvoPoAia 6co Kot oto meipapo CMS. To maxéto avtd ovoudletor DQM (Data Quality


http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
http://cern.ch/pyannis
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Monitor), cvoTnUa TOPAKOAOVONONG TG TOOTNTOG OEOOUEVAOV KOl TOPEXEL TANPT
AEITOLPYIKOTNTO, O TTPOG TIC AMOLTHOELS TOV elyav apykd 1edel. To maxéto Paciletar oto
Aoyiopikd ROOT mov éxet avamtuybei oto CERN kot d€xetan to ded0péVa TV ETUEPOVG
aVYYVELT®V, LITOAOYILEL TIG TIHEG KOTOEAIOL Yo KAOe KaVAAL KOl 0OV OQUPECEL TOV
Koo BopvPo eEdyel 1o mpaypatikd onpa. To cvomua gival dodpacTIKO Kot eMTPENTEL
mv mopéuPacn Tov YPNoTN o€ OWpopa emimeda. XTO0 ovoTNUO EX® TPOocHEcEL
aAyopiBOVS OVEVPESTG TPOYUDY Kol TPIGOIACTATNG OMEKOVIONG TOLG Yo KOADTEPT
enonteio. To Preshower DQM ypnoipomomnke Katd tovg eAEYYOLG TPOTOTOHT®V TOL
Preshower pe koopikn aktivoolia.

Tov IovAo 2007 gpydotro oto CERN yia v evoopdtmon tov Aoyispikov DQM tov
aviyveutny Preshower, to omoio &iye avoamtuyfel og avtdvopo, 610 KEVIPIKO AOYIGUIKO
CMSSW 100 mepdpatos. EmmAéov oto Aoyiopkd ovtd avéntvéo tn Asrtovpyia
KOTAGKELNG 10TOCEAIDOG cLVEXOVG eviuépmwong (web interface) yio tov online €leyyo g
Myng dedopévav amd TpwtoéTLTTAL TOL Oviyvevth Preshower. H diemagn avt té0nke oe
Aertovpyio Kol ypnolponmomOnke Kotd ™ ANy dedopévev tov TpmToTOITOL Preshower
ot ypopu H2 tov emtayvvtyy SPS tov CERN (IobAog-Avyovotog 2007), kabdg kot
ot ANy 0£00UEVAOV KOCUIKNG OKTIVOBoAL0C.

Kata tov OktoBpro kot Noéuppio 2007 gpydotnka oto CERN 1660 Y100 T0 Aoyiouiko
DQM 660 kot ot0 mAaiclo g opddog «Particle Flow» tov mepdpoatogc CMS. ITo
OLYKEKPIEVA, ®G TTPog T0 DQM, avéntuEa AoyIGHIKO Yo TV evempdtwon g 006vng 3D
ATEIKOVIOTG YEYOVOT®V KOGHIKNG akTVOPoAlag Kot TV aAyopiBumy e0peong tpoyudv (Ta
omoio eiyo NOMN OVOTTTOEEL OTNV awTOVoUn £K000T TOV Aoyicpkov DQM). Q¢ mpog v
onada «Particle Flow», pelétnoa t Aettovpyia tov aviyvevtn Preshower onpovpymdvrag
npocopolwpuéva yeyovoto Monte Carlo ywu e-, y, U- Kol 7T- TOL TPOCTIMTOVV GTOV
aviyveutn Preshower pe apywcn evépyswa 15, 20, 40, 80, 120 kot 150 GeV. H mapaywyn
TV yeyovotov &ywve otov cluster H'Y mov eykotéomoa oto gpyactipo PYE, ta d¢
OTOTEAECUATO TNG UEAETNG TTOPOVCIAGTNKOYV 6T Guvavtnor g opddag oto CERN v
22/11/2008 (avapopd 8 otov katdhoyo Ecwtepikdv Avapopdv — Internal Notes).

Tov TovAl0 2008 epydotnia oto CERN yia tov teAid EAeyyo TV HKPOUOVAS®VY (micro-
modules) tov aviyvevt Preshower xoBd¢ Kot yio YeE®UETPIKES WETPNOELS YlOL TNV
tomofétnon tov untpikev kKopt®v (Ladders / Motherboards) otovg petadiikovg
okeletovg (Dees) Tov aviyvevt| Preshower.

Am6 tov OktoBpio €oc to Askéuppilo 2008 epydomka oto CERN yia v dtachvoeon Tov
OLOTNHOTOG ANYEwS dedouévav tov Preshower pe tic online ko offline Bdoeig dedopévmv
(condition databases), kafOdg Kot pe TV ovATTLEN KOl EYKOTAGTAGT TOV GLGTNHOTOC
petapopdg oedopévov (PhEDEX) yia ) petapopd dedopévov tov mepdpotoc CMS otov
KopPo vroroyiotikov mAéypatog GR-07-UOI-HEPLAB mov Asttovpyet oto Epyactipilo
OYE.

To Noéuppro 2008 cvvoétnka pe v opdda perétmg QCD tov mepdpotoc CMS. Xto
TA0iG10 TG ovvepyaciag pov pe v opdoo QCD, pelétnoa KaTovVOUEG TOV 1010THTOV
TOV TIOAK®OV GE TPOGOUOLMUEVO YEYOVOTO TOV TPONADOY O TIG YEVVITPLES YEYOVOTMOV
PYTHIA, MadGraph, HERWIG xot ALPGEN. T'e v avdivon tov Oedopévev
ypnoonombnke amoxkielotikd o kopPog IMAéyuatrog GR-07-UOI-HEPLAB movu
Aertovpyet oto Epyaoctipro ®YE. Iapovcioco o omoteAECUATO TOV HEAETOV OVTMOV CE
cvvavtioelg g opddag oo CERN (avaeopéc 9 énc kar 12 otov katdroyo Ecwtepikdv
Avagopav — Internal Notes). Ot peléteg avtéc ypnolpomomdnKoy ot cuyYypoey TG
onuocievong 101.




2.6 Epgovntiké npoypappa I-ImaS (NMP2-CT-2003-505593, FP6-NMP)
(2004-2007, o¢ pérog g opddog tov II)

To epyaotpio OYE ovpueteiye oto egpegovntikd mpdypoppo I-ImaS (Intelligent
Imaging Sensors for Industry, Health and Security), to omoio €iye g kVOpLo avTIKEiLEVO TOVL
™mv avdntuén aetnmpwv véoag yeveds, ol omoiol Ba 00N YCOLV GE ETAVACTATIKY TPOOOO
oTNV S10yVOGTIKY TOOTNTO EIKOVAOV 0KTiveov X 6TOVg TOUELG TG vyeiog, Tng Propumyaviag kot
G OOQAAElNG. XTO TAOiGl0 Tov Tpoypdupatog I-ImaS, ocvuupetelyo ot oOYeTIKEG
dpaoctnprotteg 0V gpyactnpiov DYE kot mo cvykekpipévo oy ovamTuén NAEKTPOVIKOV
KOPTAOV TOV YPNCLOTO0VVTOL GTO GUOTNUO ANYNG O0€0OUEVOV KOl KOPTMV Oloyeiplong
ONUATOV Y1 TN S10GVVIEST) TV EMUEPOVS VTOGVCTNUATMV.

2.7 O xéppog IMréypotog GR-07-UOI-HEPLAB Ttov gpyaoctnpiov PYE
(1996-oMuepa, ®wg VITEVHVLVOC TOV GVGTNOTOC)

To Asképuppro 2006, 1o epyactipro DYE anéktnoe névie H/'Y edikodv mpodiaypapmv
pe otodyo ™ dnuovpyia evog pikpod GRID cluster. Q¢ vrevBouvog Yoo TV €YKaTAGTOGT TOV
cluster avtov KaOOC Kot Yo T GLVTHPNOY TOV, EYKATESTNGO TO AEITOLPYIKO cuotnua SLC4
Kot 70 Aoyiopkd CMSSW tov mepapotog CMS (omdte ko 1o cluster Aettovpyovce Tomikd
Y TS ovaykes tov gpyaotnpiov ®YE), kabadc kot 1o peciopukd (middleware) glite 3.1 ya
™ onuovpyia Tov GRID site.

Tov Anpido 2007 mapakorovdnoa to djuepo cepvaplo “Tlpoyopnuéva Oéuata oe
Teyvoloyieg [TAéypatog” mov dopyavodnke and to EAET ko to Tpunqua ITAnpoeopikng tov
[Mavemommpiov loavvivov.

Tov Oxtoppro 2007 mapernednoav ailor evvéa H/Y, ot omoior mpootébnkav oto
ocvotnua 1o Asképuppro 2007.

‘Enetta amd v teAIKY| £yKoTdoTOoN Kot pUOUIGN TOV CLGTHUOTOG, £YIVE TIGTOTOINGY|
oV Ko €10 og Aettovpyia g GRID site pe 6vopa GR-07-UOI-HEPLAB v 22/1/2008,
eved amd v 3/2/2008 dpyioe va déxeTon kot vo eneEepydleton epyacieg amd TOV EKOVIKO
opyoviopd CMS VO tov mepdpatog CMS.

To XemntéuPpro 2008 ovppeteiyon omv muepido «Ymoroyioudg I[TA&ypatog wot
Awtvaxég Yrnpeoieg Eeapuoyov»y mov dopyavodnke and 1o Tunuo [TAnpogopiknig tov
[Tavemonuiov loavviveov 61O TA0iG10 OV [Tpoypappatog Interstore
(http://srg.cs.uoi.gr/interstore). H opdia pov eiye 0épo «GRID Applications at the HEP Laboratory
of UOI».

A6 to NoépuBpilo 2008, eykoatéomoa otov kopupo IMAéypatogc GR-07-UOI-HEPLAB
70 ovoTnua petagopag oedopévov PhEDEX tov mepdpoatog CMS, ondte o kOUPOg KoTEGTN
TANPOG AELITOVPYIKOG MG TPOG TIS avaykeg Tov melpdpatog CMS. Efuepa o kOpPog erlotevel
nepimov 95 Tbyte TPOCOUOI®UEVOV KOl TPAYUATIKMOV OEOOUEVMV.

Katd 1o mpdto e€&bunvo tov 2010 o wopPog IMiéypatrog GR-07-UOI-HEPLAB
EMNEKTAONKE TOGO MG TPOG TNV LIOAOYICTIKN TOV 10V, OGO KOl MG TPOG TN YWPNTIKOTNTA
amodnkevong dedopévav. Inuepo o kouPoc meptrappdaver 128 CPUs kot mepimov 200 Thyte
ATOONKELTIKOV YMDPOUL.

To Mdaptio 2010, cvppeteiya oto cuvédpro “HEP2010 - XXVIII Workshop on Recent
Advances in Particle Physics and Cosmology” o6mov mapovcioca tov koppfo ITAéypatog
GR-07-UOI-HEPLAB pe v opdia "The Tier-3 GRID site at the UOI HEP Laboratory: a
platform for CMS data analysis and trigger data monitoring"

An6 tov Ampiho 2011, o kopPog [MAéypatoc GR-07-UOI-HEPLAB éyet avafaductel
otV xatnyopia Tier-2 and ™ cvvepyacsio Worldwide LHC Computing Grid (WLCGQG), énetta
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and oyetikn voypaen cvpeovntikov (Mol) peta&d tov Havemompiov loavvivov kot tov
CERN (http:/gstat-wlcg.cern.ch/apps/topology/federation/281). Eipat péhog tov Collaboration Board
(CB) o0 WLCG, eknpoconmvtag t0 Epyactipio ®YE. Oa mpénel va onueiwbdet 6t1 0
kopupoc IMiéypatog GR-07-UOI-HEPLAB eivat o povadikdg koppog ITAEypatoc g EAAGS0g
7oV &yel £mg onpepa avoPaduiotel oy Kotnyopia Tier-2.

Amo v évapén g Asttovpyiag tov, o koupog IMAéypatog GR-07-UOI-HEPLAB
YPTCILOTOLEITOL AMOKAEIGTIKA Y10 TIG OVAYKES TNG ovaAvong dedopévav Tov mepdpatog CMS
and ovvepyaldueveg ouddec amd 6Ao0 tov Koopo. To Epyacmpio ®YE ypnoonotel tov
KOpPo yuo avardoelg mov oyetilovtatl pe TG opactnpotnTes oty opddo QCD tov CMS (m.y.
avaivoelg dijet pe mpocopotwpéva yeyovota Monte Carlo kot mpaypuatikd dedopéva) kabmg
KOl Y10l TPOGOUOIMGELS TOV GUGTHUATOG GKAVOUAIGUOD GTO TAAICLO TNG £PYOCiog GtV opada
TRIGGER 100 CMS.

Yratotikd otoryeio Kou mAnpopopieg ywoo tov koéppo GR-07-UOI-HEPLAB eivan

dlféoIo LEG® TOL GUVOEGOVL https://alpha.physics.uoi.gr/twiki/bin/view/HEPLAB/T3Grloannina.
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http://gstat-wlcg.cern.ch/apps/topology/federation/281

3. AbakTIKO £pYy0

To S100KTIKO LoV £pYO0 (G€ TPOTTVYIOKO KO LETOTTUYIOKO EMIMEDO) EEKIVA emion Ol LE
mv avédAnyn tov kodnkéoviov pov g Aéktopa tov Tunquotog ®duvowng to 2003.
[Tponyovpévme, cvppeteiyo avemoNU®s 61N SWackaAi TPOmTLYOKAOV Hodnpdtov ©To
Tunpa dvowng tov ATIO, ®¢ pHeTATTLYLOKOS POITNTHC.

Katd to axadnuaikd €m 2002-2003 ¢oc kot 2006-2007 fpovy cuvolddokmy oTo
VIOYPEMTIKO Ladnpa tov 4ov e&apnvou tov Tunuatog dGvokng «Epyastipla Kvpdvoeov kot
Ontikngy. Xt0 MAOUGL0 TOL HOOUOTOC GVTOV GULVEYPOWO CNUELMCELS OYETIKA HE TNV
OKOVOTIKY]  VIEPNY®V, EVO &Y®  OPYOVAGCEL TNV 10TOCEAIdD.  TOL  padnpaTog

(http://alpha.physics.uoi.gr/optlab), tnv omoia kot cuVINP® £BG TOPA.

Am6 10 axadnpaiko £tog 2002-2003, gipot GVVIBACK®OV GTO LTOYPEMTIKO UAON Lo TOV
200 efaunvov tov  Tunuatog Pvowng «'Adooceg Ilpoypoppaticpod HAektpovikadv
Ymoroyiotddvy.

Katd ta akadnpaikda £t 2003-2004, 2004-2005 kot 2005-2006, puovy cuvOSAGK®OY
010 VIOYPEMTIKO padnua tov 3ov efapnqvov tov Tunupatog duvowrng  «Epyactipua
Hlektpiopov kot Mayvntiopod».

A6 1o axadnuaikd €tog 2003-2004, sipor cuvoldAcK®Y GTO KT ETIAOYNV HAOM UL
tov  Sov/7ov  e&opunvov  tov  Tunpatog duokrg  «Avtikeevootpageic  I'Adooeg
[Ipoypappoticpony.

Am6 1o axadnuaikd étog 2006-2007, ot GUVTOVIGTNG TOV KAT  ETAOYNV OO UOTOC
tov gapwvov eaunvov tov Tunuotog Pvowng «Eeappoyés Atadiktoov». 10 TANIGL0 TOV
LB LLOTOG VTOD GUVEYPO O CNUEIDGELS, EVA £X® OPYOVAOCEL TNV 1GTOGEASA TOL HaBUATOG

N omoia elval TPOGPAGIUN LEG® TOL GVVOEGLOVL http://alpha.physics.uoi.gr/internet applications.

Ao 10 axadnpaikd €tog 2010-2011, gipot cuvOOACK®Y GTO VIOYPEMTIKO LAOT L0 TOV
20v g&apunvou tov Tpnpatog Puoikng «HAekTpiopodg kot Mayvntiopogy.

A6 10 axadnuaikd £tog 2005-2006, d1ddokm to pabnua «Xyxedioaon pe VHDLy tov
lov g€apnvov Tov Metantuyakod IIpoypdappatog otig XOyypoveg Hiektpovikég Teyvoroyieg
(ZHT) tov Tunpatog Gucikig.

Y10 mAaiclo tov MIIX XHT, emifAéno plo Smlopotiky epyasio eved vanpéo LEAOG
TPUEADV emTpOT®V Vi MAE.

Y10 miaiclo tov  podnuatov  «lAdcoeg  [poypappaticpod  Hiektpovikdv
Ynoroyiotdvy, «Avtikelpuevootpapels T'Aooccec Ilpoypoppotiopod» ot «Eeappoyég
AL0dIKTOOVY, €0 OVOAAPEL TN EYKATACTOON Kol JlYEIPION TOV NAEKTPOVIKDOV VTOAOYIGTOV
¢ aibovcag vroroylotdv tov Tunpatog PLGIKNAG TOV ¥PNGILOTOIOVVTOL Yo T SdacKAAid,
¢ mpog to Asrtovpyikd cvotnua LINUX to omoio €yel emheyel. EmummAéov, éyo avamtv&et
évav géumnpetnt LINUX, 1o omoio divetl ) duvatdtnto 6Toug gpottnTtés va eacknfodv otov
TPOYPOUUOTICNO, OAAG Kol VO ovamtOEOLV TPOYPAUUOTO LE TO OMOie HUTOPovV Vv
eneepyacoTOHV TEPAUATIKE OEOOUEVO, KOL  GUVEYPAWO OYETIKEG OMUE®OElS (0dryieg
YPNOEMG) ol OTOlEG glvan TPocPaciueg and mv 10TOGEAIDN
http://alpha.physics.uoi.gr/IPapadopoulos/gcc/linux_server.htm).
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1.

"Heating rate effects on the TL glow-peaks of three thermoluminescence phosphors",
G. Kitis et al., NIM B 73 (1993) 367-372, doi:10.1016/0168-583X(93)95753-R

v gpyacio ovtn peletdron 1 enidpoaon Tov puOpov OEpHAVENG OTIG TAPAUETPOVS TTOYidEVONG KAOMDG KoL GTIC
TOPOUETPOVG CYLLOTOG TOV POTOKOPLOOV BepIoPmOTAVYELNS Y1 TPELS KPLGTAAAOVG (VopPnyikdg yaraliag,
LiF:Mg,Ti kot CaF,:MBLE). Ot meipopartikés petpriioetg eAnednoav pe pupovg 6éppaveng anod 2 €mg 70 °C/s. Ta
OTOTEAEGLLATA JELYVOUV TNV 1oYLPN EEAPTNON TOV TAPAUETPOV OVTOV amtd TO pLOUS BEPLAVONG TV KPLGTAAA®V.
(H epyacia avtq TpoépyeTol amd TV EKTOVNOT TG SITAMUATIKNG OV EPYUCING KOTA TN S10pKELD TOV
TPOTTVYLOKDV LLOV GTOVOMDV. )

"The influence of the heating rate on the responce and trapping parameters of a-A1203:C",
G. Kitis et al., Radiat. Prot. Dosim. 55 (1994) 183-190.

Yy gpyocio ovth, 1 onolo anotehel CLVEXELX TG TPONYOVUEVNG, LEAETATAL 1] BEPLOQOTAVYEL TOV KPLGTAAAOL
0-ALO;:C, o omolog yapaktpiletor amd vynAn evarcOncia. Ot pubuoi Béppaveng mov ypnoomoOnKay fTav
om6 0.6 £wg 50 °C/s. O kpVoTaArog YAver amdTopo TNV VYNAR Tov gvauchncio kabmg o pubog BEppavong av&avet.
To yapaxtnpiotikd g oToKkopLENS (Héyioto kot FWHM g kopueng) Gupemvouy HOVOV TOOTIKA LE TaL
Osopntikd mpoPrenodpeva. Ot mapdpetpot mayidevong (evepyetakod Badog mayidag, E, kot cuyvotikdg mapdyovtag,
8), VTOAOYIGUEVOL PEG® TEGGAPOV HEBOS®V (TPOGOPOYNG, CYLOTOS KOPLENGE, HETOPANTOD pLOLoD Béppoveng
kou initial rise), mopovcoidlovy peimon kabmg o puOuds Béppaveng avéavet. Ta amoteléopoto cv{ntodviol 6To
TAOIG10 TOV KIVITIKOV HOVTEL®V BepropmTavyetag.

"First observation of a particle antiparticle asymmetry in the decay of neutral kaons into 700",
R. Adler et al., Z. Phys. C 70 (1996) 211-217, doi:10.1007/s002880050097

Xy gpyooio anT ToPOLGIALETAL Y10 TPAOTH POPE 1 XPOVIKG EEUPTNUEVT] AGVUUETPIN, Ago, TOV O10CTUGEDY TOV
ovdetépav kaoviov , K® kot K’-bar, oe 800 ovdétepa movia, omwg petpridnke amd to neipapo CPLEAR. To
OTATIOTIKO Selypo oL ypnoyoromdnke oty avdivon aeopd dedopéva Tov cLAAEXONKay and to 1992 émwg o
1994. TeprypdpeTar n TEXVIKY 0vEALONG TOV SEG0UEVMV 1 OTTOL0L EMLTPETEL TV EMAOYY YEYOVOT®V 0O S10CGTAGELS
ovdetépwv xooviov o §vo ni’.

""Measurement of the K; -Kg mass difference using semileptonic decays of tagged neutral kaons",
R. Adler et al., Phys. Lett. B 363 (1995) 237-242, doi:10.1016/0370-2693(95)01294-9

2y gpyacio avTn mepovctafovTal To OTOTEAEGLLATO TG LETPNONS TNG Stapopds Lalac (Am) petadd Tmv
wWokataoctdoemv palog Ks kar Ki tov ovdetépmv kaoviov ond to meipapo CPLEAR. O vroloyiopds tov Am
£Y1VE YPNOULOTOLDVTOS TIG NIMAETTOVIKEG SLOCTAGELS TMV OVOETEPMV KOOVIOV e KAOOPIGUEVT 0pyIkn
TapodoEOTNTO 0 TEMKES KaTaoTdoels mev. To oTatiotikd delypa mov ypnoyonomdnke oty avdivon apopd
dedopéva mov GLAAEYONKAY £mg Ta péaa tov 1994, To amotélespa g pétpnong eivar Am=(0.5274 £ 0.0029.. £
0.0005645:) 10" 7/s. H pétpnon avth amotédece pio amd Tic mAdov axpiBeic petproeig tov Am thv enoyn g
dnpooigvong avtng. Emmiéov mailel ovolooTikod poro, apod amd v akpifeld g e&optdtol T0 GLGTNUATIKO
o@aApa ot péETpnon g ehong ¢+ ™ tapafialovoag ™ cvpperpio CP napapérpov 0.

""Measurement of the CP violation parameter 1, _using tagged K and K%bar",
R. Adler et al., Phys. Lett. B 363 (1995) 243-248, doi:10.1016/0370-2693(95)01295-0

v gpyacio avth mopovctdlovTol Ta amoTeAéoOTo TG LETPNoNS oo to meipape CPLEAR g mapapétpov n..
g mapaPiacng g cvpuetpiag CP oTig Staomdosic Tov ovdetépmv kaovimv, K kot K'-bar, oe 300 popticuéva
movia. To otatioTikd deiypo mov ypnoipomomdnike oty avdivon apopd dedopuéva Tov cVAAEXONKOY £0g To. pHécal
tov 1994. H napdpetpog 1. tpocdiopiletar pécom g acvppetpiog A.. tov pududv dibomaong tov K kar K-bar

og 800 popticpéva movie. To amotéheopa tg pétpnong eivar M[=(2.312 + 0.0436wr. £ 0.0300u0r. = 0.011 7, )107

Kot 0+.=42.7° £ 0.9%:4:. £ 0.6%u0r. £ 0.9°Am, OTTOV Y100 TNV T TG S1apopds palog Am ypnoipomomdnke n tiun ond
mv mponyovuevn epyacio. H pétpnon avtn amotélece pio omd tig mAéov akpifeic LETPNOELG TV ETOYN TNG
dnpocievong awtng.

"Tests of CPT symmetry and quantum mechanics with experimental data from CPLEAR",
R. Adler et al., Phys. Lett. B 364 (1995) 239-245, doi:10.1016/0370-2693(95)01416-0

To choH TOV 0VIETEP®V KaOVIOV amoTeAel Eva amtd T TAEOV VOGO TA GLGTNUATO GTI VG Y10, TOV EAEYYO
SLIKPLITOV GUUUETPIOV KoL KPOVTOUNYOVIKNG O€ LKPOOKOTIKO EMined0. ATOTEAEL TO HOVAOIKO PEXPL GNHEPL
oot oto omoio £xel Tapatnpndei mapafioon g ovppetpiog CP evéd pmopei vo ypnoorombei kat yio tov


http://dx.doi.org/10.1016/0370-2693(95)01416-0
http://dx.doi.org/10.1016/0370-2693(95)01295-0
http://dx.doi.org/10.1016/0370-2693(95)01294-9
http://dx.doi.org/10.1007/s002880050097
http://dx.doi.org/10.1016/0168-583X(93)95753-R
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10.

€leyyo g Swatipnong g cvppetpiog CPT. H ovppetpio CPT amotelel Bactkn wWidmta g kBaviiknig Bempiog
mediov kat mnydlet amd tomkotTa (locality), Tnv artidtnta (causality) kot To avalioinTo Vd TOVg
petaoymuaticpovs Lorentz. Mepuég mpooeyyioeis otn Oempia g kPfaviikng Papvtntag (quantum gravity)
mpoteivovy, copewva pe tov Hawking, v tpomomoinon g kPavrikng Oempiog mediov pe této10 tpdmo dote
KaBopEg KPavTOUNXOVIKEG KATAOTAGELS EEEMOOOUEVES avatyvOovTOL TEPIAaBavovTag pio pikpn mapafiocon g
ovppetpiog CPT. H mbovotto avtr propet va avaivdel xpnoilonotdviag 1o GOpUAAGLO TOV GUGTHLOTOG TMV
OVLIETEPMOV KOOVIMV (G 0VOIKTO KPAVTOUNYOVIKO GUGTNO. TNV TEPIRTOOT 0VTN, 1| TOav Tapaficon g
ovppetpiog CPT meprypdostal HEG® TPLOV TAPAUETPOV a, S Kol y. XPNOUYOTOIOVTAG To. SESOUEVH TOV TEPALATOG
CPLEAR and T1g 5106Td0ELG TOV OVOETEP®V KaOVIOV 6€ SO QOPTIGUEVA TOVIO Kt OE eV (MUAETTOVIKES
S100mAoELS), VTOALOYIGTNKE TO AV® OPLO TOV TOPAUETPOV AVTOV:

a<4.010"7 GeV, |8|<2.3'10" GeV xo1 y<3.710%" GeV.

"Evaluation of the phase of the CP violation parameter n,_and the K; -Kg mass difference

from a correlation analysis of different experiments",
R. Adler et al., Phys. Lett. B 369 (1996) 367-371, doi:10.1016/0370-2693(96)00021-4

2y epyacio avt vrohoyiletat n edon ¢-. g tapapialovoag ™ cvppetpio. CP mopapétpov .. Kot 1 dtopopd
pnalog Am peta&d tov 1iokatocticsnv palog Ks kot K tov ovdetépav kaoviov, xpnoylonotdvog tao
OTOTEAEGUATO. OA®V TV GLYYXPOVOVY TEPAUdTOVY. XNV aviAven Aappdvetal v Oy 1 6ueyEtion HETaED TOV @+
kot Am yio kdOe meipapa Eexoplotd. XpNoyomotdvTog Kol T AmoTEAEGHATE TOV dNUOoleEveEny 4 ko 5, Bpédnke
611 Am=(530.7 + 1.3)107 Ai/s wan ¢..=43.82° £ 0.63°. Ot Tyéc owtég eivar o1 Théov axpiPeic v emoyn g
dnpooievong avTig.

""Search for CP violation in the decay of neutral kaons to 7t+1r'1t0",
R. Adler et al., Phys. Lett. B 370 (1996) 167-173, doi:10.1016/0370-2693(96)00069-X

Zmnv gpyocio avt TopovcLALovTaL T0. ATOTEAEGLLOTO TG LETPTIONG TNG TOPUUETPOV 1o TG TAPOioons TG
ovppetpiog CP otig Swwondoelg

Ks —» n'mn’ oto neipapo CPLEAR. To 6totiotikd deiyuo mov ypnoiponomdnke otnv avéAvon apopd dedopévo,
mov cVAAEYINKaY Katd Ta €11 1992 kot 1993. H nopdpetpog n+o mpocsdiopiletar péom g acvppetplog Ao Tov
puOumy didonaong tov K° kot K’-bar e n'nn’. To amotédeopa g uétpnong etvar Re(M+-0)=(6 % 13w £ lover) 107
Kot Im(1:0)=(-2 £ 1860, £ 30v0:.) 107, mOL avtioTOL(El 68 | N+.0[<0.037 pe 90% CL. H mapomdvo Ty omotekel mv
TAEOV aKpPr) LETPNON TNG TAPAUETPOL T+ TNV ETOYI TNG ONUOGIEVONG AVTNG.

"The CPLEAR Detector at CERN",
R. Adler et al., NIM A 379 (1996) 76-100, do0i:10.1016/0168-9002(96)00542-6

Yy epyocio ovt) mopovctdletarl 1) oxedinom, KATAoKEV Kot 6ndd001 OA@V TV ETYLEPOVS AVLXVEVTAOV Ol OTT0I0L
anaptilovv Tov aviyveut Tov mepdpatog CPLEAR. Ztoyog tov mepdpotog CPLEAR etvor n pedémn tov
ovppetprdv CP, T xar CPT 610 cvotpo tov ovdetépov kaoviov, K® kar K’-bar, ta onoio napéyovial katd tig
eEabrlmoelg ovtmpotoviov g 6tdyo VOPoyYoVoL. Tovg aviyvevtés TpoyidV (tracking detectors) Tov TEWPANATOG
amotelovv 800 avaroykoi Bdiapotl ToAAGV cvppdreav (MWPCs), €&t Bdhapot odicOnong (drift chambers) kot dHo
oTpOpOTo. OoAduV Kotoryicpmy (streamer tubes). H tavtomoinom tov optiopévov copatiov yivetol pe T
xp1on oviyvevtov Cherenkov pe aktivofoAnt (radiator) péov Kat pe oTvONPIoTéG TOL EMTPETOLVY T LETPTION
oL Xpoévov o (time of flight) kot g andAelog evépyelag, ETTPENOVTAG TOV TAYVTOTO SLoYOPLSUO TOV
QOpTICUEVMV ToVImV and ta popTicpéve kaovia. H aviyvevon gotoviov yivetar pe ) yxpron evog
NAEKTPOLLAYVITIKOD KOAOPILETPOL Sradoyng aepiov / porldBdov. Emmiéov, ypnoomoteitar £va moANTAOKO
GUOTNUO OKAVOUAGLOV (trigger system) TOAALDY EMTEIWV, TO OTO10 XPNGUOTOLEL TOL HESOUEVA TOV AVIXVELTAOV
TPOYUDV KO TOVTOTOINGNG COUATIOV, Y10 TNV ETAOYT TV YEYOVOTMV TOL TEPLEYOVV SIUCTAGELS TOV OVIETEPOV
Kaoviov. Olot ot empéPovg aviyveuTég eivar TomobeTnpévol HEca o€ £vo GOAVOELIEG SIOUETPOL 2 m KoL PNKOVG
3.6 m 10 omoio mopdyetl payvnTikd nedio evtdoemg 0.44 T, mtopdAinio Tpog Tov dova g déounc.

"Observation of the CP conserving Kg — ' decay amplitude",
R. Adler et al., Phys. Lett. B 374 (1996) 313-318, d0i:10.1016/0370-2693(96)00222-5

H cvpforn avipese ota mAdtn dbonaong tov Ks kot Ki oe n'nn’, ta onoio Stotnpovv ) cvpuetpio CP,
nmapatnpnOnke oto meipapo CPLEAR, peketovrog Eexopiotd t xpovikd eaptuévn acvppetpio otn didoroon
TV ovdetépov kaoviov, K® kar K’-bar, yio tovg yd@povg edcenv Ecu(n)>Ecu(n) kot Eom(mt)<Eom(). Ané Tig
ToPATAvVe 0GVUUETPiEG LITOAoYioTNKE | SoTnpovoa T cvppetpia CP mapdperpog A. Xpnoipomoumvtog o
S€d0EVOL TOV TEPAUNTOG TOL 0010 GLAAEXOMKAV KaTd To 1 1992 ko 1993 Bpébnke yio v mapdpetpo A 6TL

Re(1)=(0.036 * 0.0105cu. tg:ggg over.) M€ TO Im(A) va efvon copfoatd pe pndév. Amd v mapondve Ty Tov A

vroloyiotnke 0 Adyog Stakhddmong yio. T un mapapiélovoa m cvupetpia CP Sidonaon Ks — n'nn’ kon PpéOnke
ioog pe B=(4.1 t1295 otz igg ovor.) 107, O1 TOpOTave TIHéG amoTehovV TIG 0KPIBECTEPEG TILEG TNV ETOYT TNG

dnpocievong awtng.


http://dx.doi.org/10.1016/0370-2693(96)00222-5
http://dx.doi.org/10.1016/0168-9002(96)00542-6
http://dx.doi.org/10.1016/0370-2693(96)00069-X
http://dx.doi.org/10.1016/0370-2693(96)00021-4
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"Experimental measurement of the K;K /KK, ratio in antiproton annihilations at rest

in gaseous hydrogen at 15 and 27 bar",
R. Adler et al., Phys. Lett. B 403 (1997) 383-389, doi:10.1016/S0370-2693(97)00489-9

O Adyog TV puludVv dtdomacng pe mapaymyn 600 COUOTIOV 8 EEQDANDGELG TPMTOVIO - AVIITPOTOVIOL G Npepia
TOPEXEL TANPOPOPIa Yo TN SLVOLIKT] TOV EEADADCEMV KoL EMTPETEL TOV TPOGOLOPIGUO TOL KAAGHaTog TG P-wave
e&ailwong. To Khdopa avtd e€aptdTal omd TV TUKVOTNTO TOL GTOYXOL AOY® TOL eatvopévov Stark to omoio evvoet
TG OTOLKESG KOTAGTACELS S 060 1 TukvOTNTA avEdveL. Xpnolpomolmvtog To. dedopéva tov mepduatos CPLEAR,
petprifnke o Adyog R petald tov Adyov Slakhédoong tav dtuordcemv pp — KsKs kot pp - KsKi. Ta mokvoma
o1oY0v 27 bar, Bpédnke 6Tt R(27bar)=0.037 £ 0.002 evd 10 KAdopa g P-wave eEaiimong yio tnv mokvotTa
ovt Ppédnke ico pe 0.45 + 0.06. Ermiong petpnonke, pe pikpdtepn otatiotikn axpifeta, o Adyog tav Adyov
SraxAadmwong yio mokvot e 6ToY0L 15 bar kot Bpébnke 6Tt R(15bar)= 0.041 £ 0.009. Ot petprioeig oavtég
OTOTEAOVV TIG LOVASIKES PETPNGELG TTOV VITAPYOVV Y10, 0EPL0 GTOYO VOPOYOHVOL VIO e

"CPLEAR results on the CP parameters of neutral kaons decaying to atnln,
R. Adler et al., Phys. Lett. B 407 (1997) 193-200, doi:10.1016/S0370-2693(97)00757-0

v gpyacio avTn maepovctdlovTol Ol LETPNGELS TNG XPOVIKA eE0PTNHEVNG acLUUETPiNG LETAED TV pLOUOY
diaomaong twv ovdetépov kaoviov, K® kar K-bar, oe n'wn’ oto neipape CPLEAR. H pétpnon g acvppetpiog
OVTNG EMTPETEL TN UEAETN TNG GLUPOANG aviipesa 6To TAGTOG didomaong tov Ky (to omoio mapaPialer
ovppetpio CP) kot oto mAdtog Ks (to omoio gite mapafialet eite oy ) ovppetpio CP). Xpnoyonowdvrag OAo ta
dedopéva Tov TEPANTOG TOL GLALEYIMKAY 0o TO 1992 wg To 1996, VITOLOYIGTNKE 1) TAPAUETPOG N+0 TNG
nmapofioong mg ovppetpiog CP, kabdg kot n Topdpetpog A g dratnpnong g ovppetpiog CP. Ta amotedéopata
™G péTpnong avtg ivon ta €1 Re(:-0)=(-2 £ Towr. ii‘ o) 107, IM(M+-0)=(-2 % Yore. t12 sor) 107, Re(M)=(28
Totar. & 3ouoe) 107 kot IM(R)=(-10 % 8orr. £ 2006:) 107, Emtiong, amd v mopomdve Ty tov A vroroyiotnke o Adyog

Sraxhédmong Yo ™ un mopofialovca ™ cvppetpio CP Sidonaon Ks — n'nn’ kon Bpédnke icog pe

B=(2.5 ti (3) orar. tgg ovor.) 107, TIpdkerton Y10, T1g T0 0pPELS HETPYOEIG GTOV KOGLLO Y10l TIC TOPAUUETPOVG OVTEG.

"Direct determination of two-pion correlations for p-bar p — 27" 2a” annihilation at rest",
A. Angelopoulos et al., Eur. Phys. J. C1 (1998) 139-148, doi:10.1007/s100520050068

v epyacio auTh TapovctaleTal 1 HEAET GUGYETIGHOV §V0 TOVIKY GTIC OVTISPACEIS pp — 27" 21 6e npepia
oto neipapo CPLEAR. H peiém Paciletor oty avaiuon Sapopikdv Katovopdv Tng avaAloioms nalog
yeyovoT®V Ta omoio mepthapPdvouvy otnv TeMKY TovG Katdotaon (evyn moviov pe o 1510 goptio Kot omd o omoia
€xet apoipedet o Topdyovtag Tov actkov ydpov. Ta yeyovota Ta omoio xpnoLoTomOnKay 6TV avaAvorn avty)
GLAAEYON KAV KoTd T €1 1993 ko 1994 pe ) ypnomn eAdyiotov okavdaAlcoy (minimum-bias trigger). Bpénke
OTL G€ LUIKPT| OYETIKA OPUY KoL Y10 LEYAAN GuVOAKN oppn Tov {ebyovg tv 600 moviav, Tapovctdletat pio Kopuen
OTIC SLPOPIKES KATOVOUES TG avarAointng pnalas. To gaivopevo avtd epuUNnveNETaL GTNV EPYAGIN OLTH ©OG
amotéleopa G UroloViKNG GUUUETPOTOINGTG TV WOIOTHTMV TNG TNYNG TOV TOVIOV.

"An upper limit for the branching ratio of the decay KS—>e+e"',
A. Angelopoulos et al., Phys. Lett. B 413 (1997) 232-238, d0i:10.1016/S0370-2693(97)01187-8

v gpyooio ot nopovotdletor  pedétn g didomacng Ks — € e ypnoiponoidvrog ta dedopuéve. tov
nepdpatog CPLEAR. H dibdonaon ovty opeiletor og pia dadikacio ovdetépmv peupdtov e adlayn yebong
(flavor changing neutral current process), 1 onoia givat wyvpd meplopiopévn oto Kabiepopévo Ipdtumo (Standard
Model — SM). O avapevopevog Aoyog Staxhadwong 6to SM yia tn Sidoracn avth givol epinov 710" ko n
pétpnot] Tov amoteAel Eheyyo tov SM. To amotédeopa TG ovdAvong tov dedopévav divet BR(Ks — e e)<1.4107
(90% CL). ITpdketror yo to akpiBEGTEPO GTOV KOGUO Gvm Op1o yio T SIUoTOCT oVT.

""Measurement of neutral kaon regeneration amplitude in carbon at momenta below 1 GeV/c",
A. Angelopoulos et al., Phys. Lett. B 413 (1997) 422-430, doi:10.1016/S0370-2693(97)01193-3

H «0dpia myn TV CUGTNHUTIKAOV GEAANATOV GTI LETPNON TG TOPARETPOL ¢-., 6T0 meipapo CPLEAR, mpoépyeton
amd v EMLewy petpriceny g Slagopdc AF=f(0)-f(0) Tov eumpocBockedalopevmy TAOTOV TV 0VSETEPMY
kaoviov, K kou K’-bar, 6ty meployn evepyeldv Tov TEPAUOTOC, 1) 0moio kodioTd adhvato Tov akpipr VITOAOYIGUO
TV QoVopEVEV avayévvnong (regeneration effects). I to Adyo avtd, To 1996 £yive pio 181k pétpnon pe Tov
aviyveut tov melpapotos CPLEAR, n omoia okomo eiye T pétpnon g dwapopdc Af oe avayevvnti and dvOpakoa.
O avOpakog amotekel T0 Booikd KATAGKEVOOTIKO GLGTOTIKO TOL aviyveuti tov CPLEAR. v gpyocio avth)
TapovctalovToL yio TpdTN Qopd LeTproelg TG Stapopdc Af yio dvBpaka Kot Yo OpLLES TV OVIETEP®V KAOVIDY
pkpotepes T@v 750 MeV/e. To v enitevén piag tétoag pétpnong, torofetninke £vo KuAvopikd Koppdtt
Ypagity, mhxovg 2.5 cm, oe omdécTAS TEPiTOL 10 cm omd To onpeio Tov eéavidocwv pp. H Stapopd Af
TPocdlopioTnie LEC® TNG GVYKPIONS TOV pLOUOY S1UGTAONS TMV OVIETEPWV KAOVIDV GE V0 POPTIGUEVA TLOVIOL [LE
Ko xopig avayevwnt. H yprion tov vémv Tindv yuo t dtapopd Af el og amotéiespa ) peioon tov


http://dx.doi.org/10.1016/S0370-2693(97)01193-3
http://dx.doi.org/10.1016/S0370-2693(97)01187-8
http://dx.doi.org/10.1007/s100520050068
http://dx.doi.org/10.1016/S0370-2693(97)00757-0
http://dx.doi.org/10.1016/S0370-2693(97)00489-9
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GUOTIUATIKOV COOAULAT®V T 0TTO10L TPOEPYOVTOL OTTO TO PALVOLEVO TNG OVOYEVVIIONG KATA évay Tapdyovta Tpia,
KaO16TOVTOG TN LETPNOT TG TOPOUETPOV (- TNV aKPPESTEPT OTOV KOGLO.

""Measurement of the CP violation parameter 1, using tagged K%bar and K°",
A. Angelopoulos et al., Phys. Lett. B 420 (1998) 191-195, doi:10.1016/S0370-2693(97)01526-8

2y gpyacio ovTn TepoVGLALOVTUL TO OTOTEAEGLLOTO TG LETPNOTS TNG TAPAULETPOV Moo TNG TAPOPLOOTS TNG
ovppetpiag CP otic Sracndoeig Tov ovdetépov kaovimv, K° kot K’-bar, 6e §00 ovdétepa miovia 610 meipapo
CPLEAR. To dedopéva mov ypnoiporomnkay oty aviivorn cuAiéxOnkay katd ta £t 1990 éog ko 1996. H
TOPALETPOS Moo TPOGIOPIGTNKE PEC® TNG AGVUUETPIAC Agy TV Staomdcemv Tov K kar K’-bar og dvo n’. To
amotéhecpo TG péTpnong etvort Moo|=(2.47 £ 0.3 Lowe % 0.24006:)'107 Kot Poo=42.0° £ 5.6%c. £ 1.9%0r..

"An EPR experiment testing the non-separability of the KK'-bar wave function",
A. Apostolakis et al., Phys. Lett. B 422 (1998) 339-348, doi:10.1016/S0370-2693(97)01545-1

Sy gpyacia ovt petpnonkav oto neipapo CPLEAR ot cvoyetiopol mopado&omnrag twv K kar K-bar poxpid
a6 10 oNpeio Topay®yng Toug Katd Ty eéaiidoon pp — K° K-bar oe npepia. Tuykexpiuévo peletidnkay §Ho
TEWPAUATIKEG O10TAEELS 01 0moieg avTioToyovv og 0 kot 1.2 ts peta&d tmv dHo petpnoewv g mapadootnrac. H
Stdtaén pe undevikn xpovikn dlapopd eKTANpdVveL Tig cuvinkeg evog mepdpatog EPR. Kat otig dvo nepittmoetc,
Ol AGLUPETPIES T®V YEYOVOT®V pe TV idta 1 avtifetn tapadofdtnta (AK ko KA avtictoya) copeovodv pe Tig
TPOPAETOLEVES ATO TNV KPOVTOUNXOVIKT TIHES Kot KOTO GUVETELD LE TNV LTTOOEOT TNG LN SLOYOPICIUOTNTAG TG
Kopetosvvéptnong twv K° K'-bar.

"The neutral kaon decays to m*n"n’: A detailed analysis of the CPLEAR data",
A. Angelopoulos et al., Eur. Phys. J. C5 (1998) 389-409, doi:10.1016/S0370-2693(97)01526-8

Yy gpyooio ot Topovctdletat AemTopep®S 1 ovdAven Twv dedopévav tov Tepdpotog CPLEAR otig
dlaomoeig Tov ovdetépmv kaoviov oe T . Ta omoteAéopuata onTé £X0VV SNUOGIEVTEL TEPIMNATIKG 6TV £pyacia
12. EmmAéov, voroyilovton ot mapdpetpot kAlong mov meptypdpouvv v evepyetokn edptmon tov Dalitz plot g
dtdomoong Ki - n'an’. Oha 10, anoteléopato. GUUEOVODY LE THY VIEPXOVGE DE@PNTIKY EIKOVE, TOL GUGTALOTOG
TOV 0LOETEPOV Kaovimv cvumepiiapfovouévng g topofioons e ocvpperpiog CP xou g Chiral Perturbation
Theory.

"Search for CP violation in the decay of tagged K'-bar and K° to n%n%x0",
A. Angelopoulos et al., Phys. Lett. B 425 (1998) 391-398, d0i:10.1016/S0370-2693(98)00256-1

2y gpyacio avTn mepovctafovVTal To OTOTEAEGLOTO TG LETPNOTS TNG TAPAUETPOV Moo TNG TOPOPIOOTS TNG
ovppetpiag CP otig Sracndoeig Tov ovdetépuv kuovimv, K° ko1 K-bar, oe tpio ovdétepa moévio 6to meipapo
CPLEAR. Bpétnke 61t Re(mooo) = 0.18 £ 0.146:4:. £ 0.06006:. 0t Im(1000) = 0.15 £ 0.206:0r. = 0.03646:.. Emiong
vroloyiomnke 10 Gve 6pto yia 1o Adyo Srokhédwong Ks - n’n’n’: B(Ks — n’n’n’) < 1.910° (90% CL). Ot
LETPNGELG OVTEG GUVEIGOEPOVY GNUOVTIKA GTI| LEAETT OLTOD TOV SVGKOAOL TNV AVIXVELGT KAVOALOD S100TACNG.

"Pion correlations and resonance effects in p-bar p annihilation at rest to 2nt2n 0",
A. Apostolakis et al., Eur. Phys. J. C6 (1999) 437-450, doi:10.1007/s100529801032

TV epyacio. ot TOPOVCIALETOL 1] HEAET GUGYETIOHMY S0 POPTIGHEVOV Toviov oty avtidpacn pp — 21" 2
n° o npepia oto meipapo CPLEAR. To nepopatikd dedopéva mapovctdlovy adénon The KOTaVOpnG 68 MIKPEG
ovaAroioTeg paleg My, M. yuo {edyn moviav pe 1610 poptio. Mia ioyvpdtepn avénon mopotnpeitor oTig SImALG
Sropopikés katavopss oe yapniég pales Levydv moviov. To onua ovtd sivor 16yvpodTEPO OTAV 1) EVEPYELD TOL TT°
givon peydin. Ta dedopéva cLYKPIVOVTOL e SUVOULKG LOVTELD Tl 07010, TEPIAQUPAVOVY GUVTOVIGHOVG OTNV TEAIKT|
KOTaoTaon. LTy Tepintoon 6mov 10 Kaval dSidomaons p3m yivetal onpavtikd, 1 Tpocopoimon tpoPArémet peydio
GUGYETIGHO TOVI®MV OT1 SUTAY| S1POPIKT TUKVOTNTO, EENYDVTOG LE TOV TPOTO OVTO TIV TOPOTNPOVLLEVT
ocoumeplpopd. O ctoyaotkog pnyavicpos HBT (Hanbury-Brown-Twiss) dev vrootpiletat and to maporndve
dedopéva.

""Measurement of the K; -K¢ mass difference using semileptonic decays of tagged neutral kaons",
A. Angelopoulos et al., Phys. Lett. B 444 (1998) 38-42, d0i:10.1016/S0370-2693(98)01355-0

2y gpyacio avTn mapovctdleTal TO TEMKO anoTéEAETA TNG LETPTONG TG dtopopds nalag (Am) tov K -Ks oto
neipapo CPLEAR. O vroloyiouoc tov Am €ywve ypnoipomoidvtag 1.2:10° nuikentovicég Stoondoeig tmv
0VLIETEPOV KOOVImV pe kaBoptopévn apyikn mapado&otnta o€ TEMKEG Kataotdoels mev. Bpénke 61t Am=(0.5295
+0.00205:4.  0.00034,5:)10' 7/s. H mapamdve tiun amotedel Tnv mhéov axpiPn uétpnomn g nopauétpov Am ty
emoyn g dnuocievong avtig. EmmAéov petpnnke n mapdpetpog Re(x) g mapafioong tov kavova AS=AQ, n
omoio Bpédnke Re(x) = (-1.8 £ 4. Lo + 4.5606:)107.


http://dx.doi.org/10.1016/S0370-2693(98)01355-0
http://dx.doi.org/10.1007/s100529801032
http://dx.doi.org/10.1016/S0370-2693(98)00256-1
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"First direct observation of time reversal non-invariance in the neutral kaon system",
A. Angelopoulos et al., Phys. Lett. B 444 (1998) 43-51, d0i:10.1016/S0370-2693(98)01356-2

v gpyacio avtn mapovctaleTal pia amd TG SNUAVTIKOTEPES eTpnoels Tov melpdpatoc CPLEAR. Agopd v
TPOTN TEPAUOTIKN TOPATAPNON GT1 GVOIKN TG Tapaficong g ovppetpiog T 6To chGTNHA TOV 0VIETEPOV
kaoviov. H pétpnon npoépyetar omd ™ ovykpion tov mbavotitov evog K'-bar va petatponei o K° kar evog K°
oe K’bar. H pérpnon Baciletan ot Suvordtnra g pedddov tov nepdpatog CPLEAR va xafopilel tnv
TAPAdOEOTNTOA TOV OVOETEPMV KOOVIOV TOGO KOTH TN OTIYUN TG TAPAYMYNG TOVG OGO Kol KOTH TN OTIyUn TV
NWAETTOVIKGV daodoedv Toug. MetpniOnke mog 1 acvppetpio petaé&d T@v 6o mbovotitov givat ion pe

(-6.6 £ 1350 £ 1.0000: ) 107, Oa mpémer va onpeimBei 611 ) mapomdve pétpnon amotelel pio amd Tig
ONUOVTIKOTEPES LETPTOELS OTN PLUGTKN TOV SAKPLTMV GULUETPUOV LETA TNV AVOKAALYT TG Tapapiaong g
ovppetpiog CP to 1964.

"A determination of the CPT violation parameter Re(d) from the semileptonic decay
of strangeness tagged neutral kaons",
A. Angelopoulos et al., Phys. Lett. B 444 (1998) 52-60, doi:10.1016/S0370-2693(98)01357-4

Yy gpyooio avt) mopovctdletar  pétpnon g mapapétpov Re(d) g mapafiaong g coppetpiog CPT, pe
dedopéva tov mepapatog CPLEAR. H pétpnomn avt anotelet pio amd t1c onpovtikdtepes Tov melpdpatog. O
VIOAOYIGHOG ToV Re(8) £yve ypnoLomotdvVTos TIG NAETTOVIKES SL0OTAGES TV 0VIETEPOVY Kaovimy. Bpébnke Ot
Re(8) = (3.0 £ 3.3 51 £ 0.6606: )10, Tipn} M omoia eivar cupPortn pe to undév kon 1 onoia eivan kot 0o Tééelg
peyéBoug axpiéotepn and v €mg onpepa maykocuo péon . H napandve axpifeio otn pétpnon mg
TOPAUETPOV OVTHG Vol 13104TEPO. CNUOVTIKT GTNV 0vaAvon Tov ovarAioinTov g cuppetpiog CPT oto chotnua
TOV OLOETEPMOV KAOVIMV.

"Dispersion relation analysis of the neutral kaon regeneration amplitude in carbon",
A. Angelopoulos et al., Eur. Phys. J. C10 (1999) 19-25, doi:10.1007/s100529900140

Zmnv gpyacio avTn TepovctaleTal [ YEVIKY avOIALOT TV TAATMOV AVOYEVVIIONG TV OVOETEPWOV KAOVImV,
Baoiopévn ot pébodo twv Forward Dispersion Relations (FDR). I'a v avéAivon Aappdvovtor v’ Oy ta
mepapatikd dedopévo tov melpdpatog CPLEAR. TN v meployn Tov vynAdv evepyeidv To dedouéva
meptypdpovran e To povtého Regge. Mo v meployn TV YOUNADV EVEPYELDV, KAT® OO TO KATOOAL TV
glaoTikdV okeddcemv (unphysical region), ta amoteAéopoTo TG OVAADGNG SIAPOVOLV LE TPOTYOVUEVOVG
vroAoyiopovg FDR. Avtd opeideton ota véa dedopéva mov mapéyovv ot petpnoelg tov CPLEAR.

"Tests of the equivalence principle with neutral kaons",
A. Apostolakis et al., Phys. Lett. B 452 (1999) 425-433, doi:10.1016/S0370-2693(99)00271-3

v epyacio avtn yivetar Evog EAeyyog g woybog ¢ apyng s wodvvapiog (Equivalence Principle) avapeca og
copotidlo kot aviicopatiow. o to Adyo autd ypnoipomotovvtot to dedopéva tov nepdpatog CPLEAR nov
apopovv Tig doomhcelg Tmv ovdetépov kaoviov K kat K’-bar og 0o opticpévo mdvia ('m). ITo cuykekpiuéva,
pereTdTon YOV HETAPOAN OTIS TYLES TV TAPOUETPMV M-| KOl @+ G ETAGLA, HNVicia Kot nuepnota Baon kot n
onoio Lmopel vo cuoyeTIoTEL He PHETAPOAEG AGTPOPLOIKDOV BOPLTIKGOV dSuvopukdv. TéTolo eavopevo dev
napaTnPROnKe v M ovaAvon TV avTicepaTdinv 1oyvet 610 eninedo Tov 6.5, 4.3 kot 1.8:107 avaldyng Tov gdv
kaveig Oempnoet v Omopén Pabp@TdV, SIOVUGLATIKOV 1| TEAECTIKOV OAMAETIOPAGE®Y Ol 001 TPOEPYOVTOL
omd Tov Ao pe pia epPéreta Tord peyakvtepn g andotoons yng — niov. Exi miéov vrodoyilovton ta dve opla
Y00 TV T TG S1opopdg g-g Tov Baputikdy otadepdv cHleving avipesa ota copdtio K ko KO-bar mg
ouvapTNOoT TG EUPELELNS Yo BAOUOTEG, SIOVUCLATIKES KOt TEAEGTIKES OAANAETOPACELS.

"Determination of the T and CPT violation parameters in the neutral kaon system
using the Bell-Steinberger relation and data from CPLEAR",
A. Apostolakis et al., Phys. Lett. B 456 (1999) 297-303, d0i:10.1016/S0370-2693(99)00483-9

Znv gpyacio auTn, ypNoLpomomvtas To dedopéva tov mepdpatos CPLEAR, mpocdiopiloviar pécm mpocopoymv
V1o mEPLopiopovs N mapdpetpog Re(e) g mapaPioong g coppetpiog CP ko  mapdperpog Im(d) g
nmapoficong g ovppetpiog CPT. Ot mepropiotikég cuvlnkeg Tpoépyovial amd T oxéomn povadiondtntag (unitarity
relation) tov Bell kot Steinberger. H akpifeio tov amotelecpdrtov sivar pio ta&n peyébovg kolvtepn and
nponyovueveg petpioels: Re(e) = (164.9 £ 2.5)107 ko Im(8) = (2.4 £ 5.0)10°. EmmAéov,  uébodog avtm
EMTPEMEL Y10, TPAOTN POPA TOV TPOSdoPIod TG Topapétpov Re(y) mg mapafioong g cvppetpiag CPT otig
Nudentovikég Stacmdoelg Tov ovdetépmv kaoviov: Re(y) = (0.3 + 3.1)10°. EmmAéov npocdiopilovton pe
avénuévn axpipewa ot mapdpetpot Re(x+) kot Re(x.) g mapafiaong tov kavova AS=AQ, evd yio TV mapaeTpo
Re(8) Bpiokerar (2.4 £ 2.8)10™ ko1 1 axpifeio eivar Ehappdc Bedtiopévn oe chykpion pe tn dnuocisvon 23.
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"Experimental verification of neutron phenomenology in lead and transmutation
by Adiabatic Resonance Crossing in accelerator driven systems",
H. Arnould et al., Phys. Lett. B 458 (1999) 167-180, doi:10.1016/S0370-2693(99)00584-5

2y epyacsio avt mapovcialovrat Ta omotelécpata tov melpapatoc TARC (PS 211). XZvykekpiéva
ToPoVSLALOVTOL Ol LETPNOELS TNG EVEPYELNKTG KO YMPIKNG KATAVOUNG T®V VETpoviny Opvupaticpov (spallation
neutrons) to. 0oioL TAPAYOVTOL LE T ¥PNON VYNAOEVEPYEIOKNG déoung TpmToviov (2.5 kot 3.57 GeV/c) amd 1o
CERN-PS ta onoia emPpaddvoviar oe Sidraén podopdov vynirg kabapdtnrac, dtootdoenv 3.3 x 3.3 x 3 m®.
Emumdéov, mapovoidlovtat ot puOpoi cOMNYNG Tev verpoviov amd pokpopio padievepyd. Me tov tpdmo avtd
OTTOOEIKVVETOL TEWPAUATIKG OTL 1 LEB0OG TG Adafatikng Atéhevong ard Lvvioviopovg (ARC — Adiabatic
Resonance Crossing) pumopei vo ypnoiporomei yio T omoTeAeSHATIKY LETAGTOLYEIMOT) TOAADV padEVEPYDV
KOTOAOIT@V.

""A determination of the CP violation parameter n_from the decay of strangeness-tagged neutral kaons",
A. Apostolakis et al., Phys. Lett. B 458 (1999) 545-552, d0i:10.1016/S0370-2693(99)00596-1

v gpyacio avth mopovctdlovTol Ta amoTeAEoOTO TG LETPNoNS oo To meipape CPLEAR g mapopétpov 1.
g mapaPiacng g cvpuetpiag CP otig Staomdosic Tov ovdetépmv kaovimv, K kot K'-bar, og 300 popticuéva
movia. To otatioTikd deiypo mov ypnoiomomfnike otny avaivon aeopd OAa o dedopéva Tov GLAAEXONKAY arnd
10 meipapo CPLEAR. H mapduetpog 1. mpocdiopiletor péow g acvppetpiog A.. v pubumy Sidonaong tov K°
kot K’-bar g 800 popricpéva movia. To amotéhesua g pétpnong eivat

M+-=(2.264 £ 0.023 6.  0.026006:. + 0.007 7 Y107 ko @:=43.19° £ 0.53%0r.  0.28%u0r. + 0.42°m. To. cpéApoTa

TOV OTOTEAECUATOV OVTOV EIVOL GLYKPICIHLA [LE TIG HEGES TILEG TOV TPOKVATOLY OO TO GLVOVOGUO TOV LETPTICEDV
oAV TV GAA®V Telpopdtov. H Ty g yoviag - eivor og kol cupgovia pue v vepacbevi yovio @sw, omote
gtvan ovpParn pe ™ datipnon g ovppetpiog CPT.

"K9 - K%-bar mass and decay-width differences: CPLEAR evaluation",
A. Angelopoulos et al., Phys. Lett. B 471 (1999) 332-338, doi:10.1016/S0370-2693(99)01333-7

v gpyacio avtn avardovtor pe Aentopépeta ot mbavig cuvelsopés oty napaPiacn e cvpperpiog CPT 660
and tov mivaka piéng tov ovdetépuv kaoviov, K® kar K’-bar, 660 kar amd to ent pépovg mhdtn S1dcnacig Tovg o€
TEMKEG KOTOOTAGELG 000 POPTICUEVEOV TOVIDV Kot UAERTOVIKES. Xmpig kapio aitepn vwodeon, ot Sapopég
v palov ka tov Thatdv Tov K ko K%-bar sivor og cvppavia pe t dtatipnon g cvupetpiog CPT pe
akpipeto Tng Tééng Tov pepikadv 107 GeV. H pétpnon tov napamdve Stapopdv Bosileton kot kopo Adyo 6Tig

peTproeig Tov metpduorog CPLEAR: ( M MROKU )=(-1.5+2.0y10" GeV

KoK
kar (1 KOKO -r Q00 F(3I9 = 4.2y10™"® GeV. EmmAéov, 1 Statnpnon g svppetpiog CPT 1oydet pe dpro g

t4Eng tov 107-10" yia moAAd Tt Sidomacng ovdeTépmv Kaovimv oe S1aQopeg TEAMKEG KOTACTUGELG.

""Measurement of the energy dependence of the form-factor f,_ in K° o3 decay",
A. Apostolakis et al., Phys. Lett. B 473 (2000) 186-192, doi:10.1016/S0370-2693(99)01482-3

Znv gpyacio avTn avaAdovVToL NILETTOVIKES SLOCTACELS OVOETEPMV KOOVIMV GE TTeV, Ie GKOTO TOV TPOGO0PIGUO
¢ eEGpTnomng Tov Nhextpacdevoig mapdyovio poperg fi otig Stuomdoeig ovtéc (K's) and v nocétta g
(uetapopd oppr|c). Xpnowonoldvrag éva An0og yeyovotov g taéng tov 10°, o mapdyovtag poperg Bpédnke va,
gEapthrar ypoppukd and 1o ¢, pe kiion A = 0.0245 £ 0.001 2050 = 0.0022000: .

""New developments of MICROMEGAS Detector",
A. Delbart et al., NIM A 461 (2001) 84-87, doi:10.1016/S0168-9002(00)01175-X

"Evag véog tomog mAéypatog (micromesh) yio tov aviyvevti Micromegas, 1 Katackevy| Tov onoiov Baciletan og

TEYVIKEG YNIIKNG SaPpwong, Teptypdpetat oty epyacio onty. [apatifevior anoteléopata oYeTIKA LE TIG
€MOOGELS TOV AVLYVEVLTH LE TN VEA awTh oxediaon yua didpopa aépla pelypata. H yeopetpio tov mAéypatog
eEacparilel opotoyévela Tov nAekTpootatikoy Tediov. Emtuyydveton evepyegiat dwakprtikr ikovomeo 11.7%
FWHM o70. 5.9 keV ko 5.4% FWHM ota 22 keV yia aépro petypa apyod / icofovtaviov og avaroyio 90% / 10%.
[pédxertar yio o&roonpeiot Pektioon yio évav aviyvevt agpiov mov Aettovpyei oe vynAn amohofn (tepimov
5000).

"Experimental studies of a MICROMEGAS neutron detector",
S. Andriamonje et al., NIM A 481 (2002) 120-129, doi:10.1016/S0168-9002(01)01246-3

Yy gpyooio aut peAetdvTal dVo oviyveutég Micromegas, ol 0moiol AELToVPYOVV MG GUOKEVEG TPOGOIOPLGUOD
TOV TPOPIA piag 6éoung vetpoviav, 1 oroia Tpoépyetat and pio pnyovr tandem oto CENBG g [N'odhiog. T to
oKomd avtd YpNoomolovvTal Aertoi otodyot °Li kot B, ot onoiotl Aettovpyodv ¢ petatponeic Tmv verpoviov


http://dx.doi.org/10.1016/S0168-9002(01)01246-3
http://dx.doi.org/10.1016/S0168-9002(00)01175-X
http://dx.doi.org/10.1016/S0370-2693(99)01482-3
http://dx.doi.org/10.1016/S0370-2693(99)01333-7
http://dx.doi.org/10.1016/S0370-2693(99)00596-1
http://dx.doi.org/10.1016/S0370-2693(99)00584-5
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LEC® TOPNVIKOV avTIOPAcE®Y, UTPocTd amd Tovg aviyvevtés. Ilapovotdlovtat anotelécpato g amddoomns
OViXVELONG KOl TNG YOPIKNG SIAKPLTIKNG IKAVOTNTOS TOV OVIYVELTY.

"A detailed description of the analysis of the decay of neutral kaons to 7" " in the CPLEAR experiment",
A. Apostolakis et al., Eur. Phys. J. C18 (2000) 41-55, doi:10.1007/s100520000504

v gpyacio ovTn mepovctalETal AETTOUEPDG 1 AVAAVGT] YEYOVOTOV OO S100TAGELG OVOETEPMV KAOVIDY G€ 600
QOPTIGHEVE TTLOVL, PACIOHEVT 6TO TANPEG GhVOLO YeYovoT®V Tov Ttelpdpatog CPLEAR. Me pia véa mpocéyyion
OV YPNOLOTOLEL TNV TANPOPOPI0. Y10, THV OPYIKT TaPadoEOHTNTO TV OVIETEPMV KAOVIOVY, LETPATOL 1) YPOVIKA
gEapnuévn aovppetpio Tov pubpov Stacmaons. H acvppetpio avt, n onoia npoxdntet and ) cupPfoin petacd
Tov mhatdv dSdonacn Tov Ks ko K, emétpeye ) pétpnon tdéco 1ov mhatovg 660 Kol TS GAoNS TS TOPOLETPOL
N+, N onoia meptypapet v mapaficcn s cvppetpiog CP 6to chotnpa TV 0VdeTéprV Kaovimv, e akpifeta
GUYKPIGUUN [E OVTH TOV TAYKOGUIOU HEGOL OpOov.

""Experimental verification of neutron phenomenology in lead and of transmutation by adiabatic resonance
crossing in accelerator driven systems: A summary of the TARC Project at CERN",
A. Abanades et al., NIM A 463 (2001) 586-592, d0i:10.1016/S0168-9002(01)00173-5

Zmv gpyacio avtn mapovctafoviol oe cuvtopia n pEBodog ko Ta amotedésata Tov melpdpatoc TARC
(Transmutation by Adiabatic Resonance Crossing), to omoio mpaypatomom)dnKe oTIG EYKATAGTAGELS TOV
emroyvv) PS 610 CERN omd 10 1996 émg 0 1999. 210 melpapo avtd moapdyovror vetpovio OpupUOTIGHOD KaTd
NV TPOCGTTOOT TPMTOVIOY VYNANG evépyelag o€ LOALPS0. H evepystaokn kot 1) YOPIKN KATUVOUT TV VETPOVIDV
Opvpporticpov, ta onoio emPpadvvovtar oty Stdtatn and poérvpdo dactdcewmy 3.3%3.3x3 m’® Tov TEPANOTOG,
Ka0dg kot o1 peTpoduevor puduoi coAANYMG vetpoviey amd paxkpdPio Tpoidvta oydong onwg to *Te kot to 1
deiyvouv 611 1 uébodog g adiofotikng diédevong and cuvroviopovs (ARC — Adiabatic Resonance Crossing) Oa
UTOPOVGE VO, XPNCLULOTONOEL Y10 TV OTOTELEGHATIKY £E0VOETEPMOOT TETOIWV TVPNVIKGV amoPArtov. Emmiéov, ta
OTOTEAEGLOLTOL TOV TEPAULATOS EMPEPOLDOVOVY TNV 0pBOTNTA TG TPOCOUOIWSTG TOV YPNCLLOTOM ONKE.

"T-violation and CPT-invariance measurements in the CPLEAR experiment:
a detailed description of the analysis of neutral-kaon decays to env",
A. Angelopoulos et al., Eur. Phys. J. C22 (2001) 55-79, doi:10.1007/s100520100793

Yy gpyooio anTi TopoLGIALETOL AETTOUEPDS 1] VAAVGT YEYOVOT®V OO NMMAETTOVIKEG O10GTAGELS OVOETEPMV
kaoviov og Tev, Paciolévn 6To TAPeS cUVOAO YeyovoTmv Tov melpauatoc CPLEAR. Mg pio véa mpocéyyion mov
XPNOLOTOLEL TNV TANPOPOPTN Y10 TNV OPYIKT TAPASOEOTNTA TMV OVIETEPMV KOOVIOV, LETPOVTOL Ol YPOVIKE
e&aptnpéveg acvppeTpieg v puOUdV dtdomacng. Ot AoVUUETPIES OVTEG EMETPEYOV TN CUGTNHOTIKY HEAETN
TapapETP®V ot onoieg oyetilovran pe v mapaficon tov coppetpidv T kot CPT. Anoteléopata TG CLGTNUATIKNAG
OVTNG LEAETNG TV 1| TPAOTN GpesT Tapatpnon g Topafioons g cvppetpiog T kabdg kot o dpecog
mpocdiopiopdg g mapafiélovoag ) cvppetpio CPT napapétpov Re(d) pe axpifela fertiopévn katd dHo taéeig
peyébovg oe oyéomn pe v Tpéyovoa T g PAtoypapiog.

"KY - K"-bar transitions monitored by strong interactions:
a new determination of the K; -Kg mass difference",

A. Angelopoulos et al., Phys. Lett. B 503 (2001) 49-57, doi:10.1016/S0370-2693(01)00218-0

H mepapoticn didtaén tov CPLEAR, e kotdAAnAn petatpony|, xpnoyLonotOnKe Yo ToV TpoGdloptoid Tng
Srapopds pélac Am petady K — Ks pe pia pébodo odppava e v omoio 1 Topado&dtnTa TV 0VdETEPOV
KOOVI®MV EAEYYETUL HEG® 1OXVPDV AAANAETIOPACE®V YMPIG Vo amarteiton kdmota Wiaitepn VIOOEcN GYETIKA UE TN
Swotnpnon g ovppetpioag CPT otig draondoeis. To anotédespa yio TV TopdpueTpo Am, mopéyel £va ¥pGLLo
dedopévo yia mepartépo eréyyovg g ovppetpiog CPT.

"Performance of MICROMEGAS with preamplification at high intensity hadron beams",
A. Delbart et al., DAPNIA-01-04 and NIM A 478 (2002) 205-209, doi:10.1016/S0168-9002(01)01758-2

Ztnv gpyacio avTn mepovclafovTal OTOTELEGLATA OO TN GUGTILOTIKY LEAETT TOVL aviyvevut Micromegas o€
déopeg adpoviov vynrav evepyeidv. MeketOnke n mOavoTnTo EKKEVOGNG GLUVAPTNGEL TG 0ToAaPng Yo Sidpopa
petypoto aepimv. Xpnolpomoimvtog EVo TANPEG COGTILO KOTOYPOPNG TPOYIMV ATOTELOVLUEVO OO TEPIGGOTEPOVG
aviyveutég Micromegas, HeTprOnkoy Tovtdypova 1 amoAafny, 1 ard306m, 1 YOPIKN SLoKPLTIKY IKOVOTITO KL 1)
mhavoTTa EKKEVOONG. ZuinTovvtat (THaTe GYETIKE LLE TV EVOEYOLEVT YPNOT TOL AVLXVEVTI] GE LEAAOVTIKODG
EMTOYLVTEG UE VYNAN pon adpovimv.


http://dx.doi.org/10.1016/S0168-9002(01)01758-2
http://dx.doi.org/10.1016/S0370-2693(01)00218-0
http://dx.doi.org/10.1007/s100520100793
http://dx.doi.org/10.1016/S0168-9002(01)00173-5
http://dx.doi.org/10.1007/s100520000504
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"Study of sparking in Micromegas chambers",
A. Bay et al., IPHE-2001-11 and NIM A 488 (2002) 162-174, doi:10.1016/S0168-9002(02)00510-7

v gpyacio ouTn HEAETAOVTOL AETTOUEPMS O1 WOIOTNTES TOL avtyveLTr] Micromegas g mpog TV Topoymyn
NAEKTPIKAOV eKKEVOTEMV. Ot HEAETES SelvOUV OTL O1 EKKEVAOGELS KT TN AEITOVPYict TOV OViYVELTN OE SEGLES
0dpovimv TPoépyovtar Katd kKHplo Adyo amd TiG TUPTVIKES AVTIOPAGELS TOV COUOTIOV TNG 6£0UNG LLE TO 0EPLO TOV
aviyveutn. H yprion aepiov yopniov Z peidvel 1o puipd ekkevoemv. ATOSEIKVOETOL TOG Y10 TOV GVIYVEVTH
Micromegas 16y0et T0 povtého kataryicpov Rather. [Tpoteiveton pio mOA®GN TOL OVIXVELTH TOL PELDVEL TO PLOUO
EKKEVAOOEMY VD cu{nTovvtat ThavEg BEATIOCEL TNG YEOUETPIOG KOL TMV 0EPi®mV UELYUATMV TOV
XPNCOTOLOVVTOL.

"Electron drift velocity measurements at high electric fields",
P. Colas et al., DAPNIA-01-09 and NIM A 478 (2002) 215-219, doi:10.1016/S0168-9002(01)01760-0

v gpyacio avt) mapovordletar pio véa pébodog pETpnong g tayb o oAicbnong niektpovimv.
Xpnoomotgitot £va ToApko laser aldTOV 6TO VIEPIDSES Y10, TN SLEYEPON TOGO TOL NAEKTPOdiov OAicONoNGg 660
Kot Tov TAEYHTOG £VOG aviyveuty Micromegas. H avdyvoon tov onpdtev mov endyoviol 6Ty Gvodo tov
OVIYVEVTN TPOYLLOTOTOLEITAL e EVOL YPTIYOPO eVioyvTh pevpartos. [apatifeviol amoteAéopato EQapUOYNG TG
nebodov yia drépopa agpra petypata Ko yio niektpicd nedio oand 10 V/em éwg 14 kV/em kot cudnrovvton mbavég

£QAPLOYEC.

"Results from the TARC experiment: spallation neutron phenomenology in lead and neutron-driven
nuclear transmutation by adiabatic resonance crossing",
A. Abanades et al., NIM A 478 (2002) 577-730, d0i:10.1016/S0168-9002(01)00789-6

>ty gpyooio avt) mapovctdlovrol ta arotelécpota tov nelpdpatog TARC (Transmutation by Adiabatic
Resonance Crossing), k0p1og 6komdg Tov omoiov fTav apevos va amodeiet T SuvatdTnTa ¥PNOLULOTOINoNG TS
pebddov g adaPatikng diErevong amd cvvtoviopods (ARC — Adiabatic Resonance Crossing) yio tv

omoTeAeo LTI EE0VOETEP®O HaKpOPrwv mpoidviwv oydong (LLFF — Long Lived Fission Fragments) cg
ovotipata odnyovpeva arnd emrayvuvtés (ADS — Accelerator-Driven Systems) kot apetépov va empPePoidost Tnv
0pBoTNTOA TG TPOGOLOIMOTNG TOL avarTOYONKE 6T0 TAMIG10 TOV Tpoypdppatog «Energy Amplifier». H
nepopatiky] Sidraén amd porvpdo Stactdoswv 3.3%3.3x3 m? eykatactdadnke oe pia ypaupr Séoung tpotovioy
tov emtoyuvei PS oto CERN, yua va peket el g ta moparydpeve vetpovia OpuppaTicod vyning oxeTkd
evépyelog (En > 1 MeV) emBpodivovior oyeddv adtofotikd (Le oxedov eninmedn 100AN0apyIKn EVEPYELOKN
Katovoun) Kot @Oévouv cg EVEPYELN TOV AVTIGTOLYEL GE GUVTOVIGHO GOAANYNG TOL VETPOVIOL 0o £va oToLYElD
TPOog petactoryeiwon, oty omoia 1 mOavOTNTA GOAANYTG elvan LeydAn. MetpnOnkay ot evepyelakés Kot Ympikég
KOTOVOUEG TOV VETPOVIKOV TESIOV TOV TPOKVTTEL Al TNV TPOGTTMGST TpmTovimy opunig 2.5 ko 3.5 GeV/c oty
nepopatiky Sidtan, kabog kat puOpol cOAMNYNG veTpovioy omd pakpdfia Tpoidvia oydong 6nwg to *Tc kot To
21, AvamtoyOnkay ko e EyyOnkay yio v opOdTNTE TOVG KATUAANAL DVTOLOYIGTIKG EPYUAEiD TOGO Y10L TV
TPOGOUOIMGT TOV TEWPAUATOS OGO KOl Y10, THV AVAALGT TOV TEPOUATIKOV dedopévmv. H dpeon meipapotikn
mapoTpnon g pebddov ARC deiyvel mmg eivar duvat 1 kataotpoen peydhmv mocotqtov LLFF, pe pubud
UEYAADTEPO AVTOV TNG TaPAY®YNS TOVG. EmimAéov, N néBodog avoiyel vEEg TPOOTTIKES Y1 TNV TOPAYDYN
POS0ICOTONMV, EVOIALUKTIKA TPOG THV TOPAY®OYN GE TUPNVIKOVS OVTIOPAGTNPES, EWOIKOTEPA Y10l LUTPIKES
EQAPLOYES, OTY| VETPOVIKN EPEVLVO KO GE PLOUNYOVIKES EQOPLLOYES.

"Physics at CPLEAR",
A. Angelopoulos et al., Phys. Rept. 374 (2003) 165-270, d0i:10.1016/S0370-1573(02)00367-8

O Soxtoiog LEAR oto CERN mopeiye T dvvatdmta Heréns TV GUUUETPLOV Tov oyetilovTot pe Tnv DAN Kot
v avtodn. To CPLEAR ftov éva wieipapo mov apiepddnke ot pedét tov coppetpiov CP, T kot CPT oto
GUOTNUA TV 0VIETEPMV Kaoviov. H Ayn dtapdpov petpnosov pe tov aviyveut tov nelpdpatoc CPLEAR pég
EMETPEYE VUL TPOGOLOPICOVUE e DYNAN OKPIBELDL TIC TOPALETPOVS TOV TEPLYPAPOVY TN XPOVIKN eEEMEN TV
OVLOETEPMOV KAOVIMV KO TOV AVTICOUOTIOV TOVG, CUUTEPIAOUPOVOLEVOV TOV TAATOV S1AGTOCNS TOVGS, KoL TIG
Womreg Tov avtiotorymv cvppetpidv. To CPLEAR £0ece 0pia oyetikd pe kPavtounyavikég TpoPAEyelc ) mv
opyn ™G 1ooduvopiog otn yevikn Bempia TG oyeTIKOTTAC. TNV £pYacio ovTH ToPOoVSIAlovTaL T0 KUPLOTEPQ
YOUPOKTNPIOTIKA Kot 01 EMBOGeLg Tov Tepdpotog CPLEAR, kabdg kot ta amoteAéopato mov exttevynkay.

""Measurement of the n_TOF beam profile with a micromegas detector",
J. Pancin et al., NIM A 524 (2004) 102-114, doi:10.1016/j.nima.2004.01.055

2y gpyacio avtn mapovctaleTal 1) xp1omn evOg aviyvevt) Micromegas yiol ToV TpoGolopioid Tov TPOPiA TG
déoung vetpoviov oty gykatdotacn n_TOF (neutron Time Of Flight) tov CERN. H ympwn katavopn g déoung
HeAETNONKE GE GLUVAPTNON LE TNV KIVNTIKN EVEPYELX TV VETpOVImV. AvTd emtedydnke Yo pio evpeio meployn
EVEPYELDV YPTCYOTOIDVTOG 6V0 GUUTANPOUATIKEG SOSIKAGIES: OTIC YOUUNAES EVEPYEIEG LEGM TNG AVTIOPAOG
SLi(n, o)t ko 6T1g VYNAEG EVEPYEIEG LEGHD ELOSTIKMY OKESAGEMY TMV VETPOVIDV GTOVG TLPTVEG TOV AEPTIOV TOV
aviyveutn (Apyd + woofovtdvio 1" HAo + 1ooBovtdvio). Ta mepapotikd dedopéva cuykpivovtar e dedopéva omd


http://dx.doi.org/10.1016/j.nima.2004.01.055
http://dx.doi.org/10.1016/S0370-1573(02)00367-8
http://dx.doi.org/10.1016/S0168-9002(01)00789-6
http://dx.doi.org/10.1016/S0168-9002(01)01760-0
http://dx.doi.org/10.1016/S0168-9002(02)00510-7
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npocopoinocn Monte Carlo tov cuetiuatog. To Tpoik Tg déoung vetpovimv mpocapuoletol oe pio ovorlvTikn
GUVAPTNOT| HE TKOVOTOMTIKT 0KpiPelo, EMTPETOVTAG T PO TNG GE TEWPAUATA GOAANYNG VETPOVIDY 6TV
gykatdotoon n_TOF tov CERN.

"Results of the first performance tests of the CMS electromagnetic calorimeter",
P. Adzic et al., Eur. Phys. J. C44S2 (2006) 1-10, doi:10.1140/epjcd/s2005-02-011-3

v gpyacio avtn mepovctdloviol aToTEAEGUATO 0O EAEYYOVS TMV ETOOCEMY TOV NAEKTPOLAYVTIKOD
karopipétpov (ECAL) tov mepdpatog CMS, mov mpaypotomotifnkay 6 Lovadeg Tov VITOGLGTHATOG «barrel» Ta
£t 2002 ot 2003. "Evag éleyyog o€ déceg nAeKTpoviev VYNANg evépyelag £ywve oto téhog Tov 2003 yio tnv
MOTONOINGN TOV VEOV NAEKTpoVIKOV povadwv Very Front End. Xtovg eAéyyovg avtolg xpnoionomdnkay ot
TEMKEG EKOOGELS TOV GLGTNULATMOV TOPOKOAOLONOTS Kot WOENS, KABADG Ko TS pOOONG VYNADVY Kot YOopUNA®V
tdoewv. Ta amotelécpata givat EVIOG TV TPOSLOYPOPOV oV TEON KAV, cupTeplapfavopévav autdv Tov BophBov
KOl TG GUVOAIKNG EVEPYELOKNG SLOKPLTIKNG IKAVOTITOG TOV OTOLTOVVTOL Y10l TV EMITEVLEN TOL TPOYPAULATOS
PLoIKNG Tov mepdpatoc CMS otov emtayvvty LHC tov CERN.

"Detection of muons at 150 GeV/c with a CMS Preshower prototype",
D. Barney et al., NIM A 564 (2006) 126 - 133, doi:10.1016/j.nima.2006.03.031

Ty gpyacio avt mapovoldletat n aviivon tev dedopévov pe povia opung 150 GeV/e, mov eanednoav katd
Sbpreta ELEYXOV £VOG TPOTOTOTOL TOV aviyvevTtn Preshower tov mepdporog CMS ot ypoapun H4 tov emrtayvvn
SPS tov CERN 10 2004. H e€aywyn Tov 6patog mov endyouy to Ldvia 6Tov aviyveut] Preshower givat duvarn
UETA amd TNV 0PAipEST) TOV TIHAV KATOPAIOV Kot TOL Kooy HopHov Tmv NAEKTPOVIKOV KOPTOV 0VAYVOOTG TOV
oeOnmpwv muptriov. Eniong mapovsidlovral ta amotelécpota mpocopoinong Monte Carlo tov cuetipatog (n
onoia Bociletar oto Aoyiopkd Geant-4), Ta omoio ival oe €EAPETIKY GUUPOVI LLE AVTA TOV TEPAUATIKOV
dedopévav. Téhog amodetkvdeTal 0Tt GuVOVALOVTAG T ATOTEAEGILOTO. TG OVAAVONG TV TPAYUATIKOV OESOUEVMV
LE AT TNG TPOGOUOIMONG, UTOPOVLE VO EMTUYOVUE io 0TOAVTN PaOUovVOUNGT TOL AVVELTIKOD GUGTILLATOG
Preshower tov CMS.

""Reconstruction of the signal amplitude of the CMS electromagnetic calorimeter",
P. Adzic et al., Eur. Phys. J. C46 (2006) 23-35, d0i:10.1140/epjcd/s2006-02-002-x

The amplitude of the signal collected from the PbWO4 crystals of the CMS electromagnetic calorimeter is
reconstructed by a digital filtering technique. The amplitude reconstruction has been studied with test beam data
recorded from a fully equipped barrel supermodule. Issues specific to data taken in the test beam are investigated,
and the implementation of the method for CMS data taking is discussed.

"CMS technical design report, volume II: Physics performance",
The CMS Collaboration (G.L. Bayatian et al.), J. Phys. G34 (2007) 995-1579, doi:10.1088/0954-3899/34/6/S01

CMS is a general purpose experiment, designed to study the physics of pp collisions at 14 TeV at the Large Hadron
Collider (LHC). It currently involves more than 2000 physicists from more than 150 institutes and 37 countries.
The LHC will provide extraordinary opportunities for particle physics based on its unprecedented collision energy
and luminosity when it begins operation in 2007.

The principal aim of this report is to present the strategy of CMS to explore the rich physics programme offered by
the LHC. This volume demonstrates the physics capability of the CMS experiment. The prime goals of CMS are to
explore physics at the TeV scale and to study the mechanism of electroweak symmetry breaking—through the
discovery of the Higgs particle or otherwise. To carry out this task, CMS must be prepared to search for new
particles, such as the Higgs boson or supersymmetric partners of the Standard Model particles, from the start-up of
the LHC since new physics at the TeV scale may manifest itself with modest data samples of the order of a few fb™!
or less.

The analysis tools that have been developed are applied to study in great detail and with all the methodology of
performing an analysis on CMS data specific benchmark processes upon which to gauge the performance of CMS.
These processes cover several Higgs boson decay channels, the production and decay of new particles such as Z'
and supersymmetric particles, B production and processes in heavy ion collisions. The simulation of these

benchmark processes includes subtle effects such as possible detector miscalibration and misalignment. Besides
these benchmark processes, the physics reach of CMS is studied for a large number of signatures arising in the
Standard Model and also in theories beyond the Standard Model for integrated luminosities ranging from 1 fb™! to
30 fb~!. The Standard Model processes include QCD, B-physics, diffraction, detailed studies of the top quark
properties, and electroweak physics topics such as the I and 7% boson properties. The production and decay of the
Higgs particle is studied for many observable decays, and the precision with which the Higgs boson properties can
be derived is determined. About ten different supersymmetry benchmark points are analysed using full simulation.
The CMS discovery reach is evaluated in the SUSY parameter space covering a large variety of decay signatures.
Furthermore, the discovery reach for a plethora of alternative models for new physics is explored, notably extra
dimensions, new vector boson high mass states, little Higgs models, technicolour and others. Methods to
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discriminate between models have been investigated.
This report is organized as follows. Chapter 1, the Introduction, describes the context of this document. Chapters 2—
6 describe examples of full analyses, with photons, electrons, muons, jets, missing £, B-mesons and t's, and for

quarkonia in heavy ion collisions. Chapters 7—15 describe the physics reach for Standard Model processes, Higgs
discovery and searches for new physics beyond the Standard Model.

"Energy resolution of the barrel of the CMS Electromagnetic Calorimeter",
P. Adzic et al., JINST 2 (2007) P04004, doi:10.1088/1748-0221/2/04/P04004

The energy resolution of the barrel part of the CMS Electromagnetic Calorimeter has been studied using electrons
of 20 to 250 GeV in a test beam. The incident electron's energy was reconstructed by summing the energy
measured in arrays of 3 x 3 or 5 x 5 channels. There was no significant amount of correlated noise observed within
these arrays. For electrons incident at the centre of the studied 3 x 3 arrays of crystals, the mean stochastic term
was measured to be 2.8% and the mean constant term to be 0.3%. The amount of the incident electrons' energy
which is contained within the array depends on its position of incidence. The variation of the containment with
position is corrected for using the distribution of the measured energy within the array. For uniform illumination of
a crystal with 120 GeV electrons a resolution of 0.5% was achieved. The energy resolution meets the design goal
for the detector.

"The ATLAS Experiment at the CERN Large Hadron Collider",
The ATLAS Collaboration (G. Aad et al.), JINST 3 (2008) S08003, doi:10.1088/1748-0221/3/08/S08003

The ATLAS detector as installed in its experimental cavern at point 1 at CERN is described in this paper. A brief
overview of the expected performance of the detector when the Large Hadron Collider begins operation is also
presented.

"The CMS experiment at the CERN LHC",
The CMS Collaboration (R. Adolphi et al.), JINST 3 (2008) S08004, doi:10.1088/1748-0221/3/08/S08004

The Compact Muon Solenoid (CMS) detector is described. The detector operates at the Large Hadron Collider
(LHC) at CERN. It was conceived to study proton-proton (and lead-lead) collisions at a centre-of-mass energy of
14 TeV (5.5 TeV nucleon-nucleon) and at luminosities up to 1034 cm™2 s™! (10?7 cm™2 s71). At the core of the CMS
detector sits a high-magnetic-field and large-bore superconducting solenoid surrounding an all-silicon pixel and
strip tracker, a lead-tungstate scintillating-crystals electromagnetic calorimeter, and a brass-scintillator sampling
hadron calorimeter. The iron yoke of the flux-return is instrumented with four stations of muon detectors covering
most of the 4n solid angle. Forward sampling calorimeters extend the pseudorapidity coverage to high values

(In| £ 5) assuring very good hermeticity. The overall dimensions of the CMS detector are a length of 21.6 m,

a diameter of 14.6 m and a total weight of 12500 t.

"The CMS barrel calorimeter response to particle beams from 2 to 350 GeV/c",

S. Abdullin et al., Eur. Phys. J. C60 (2009) 359-373, d0i:10.1140/epjc/s10052-009-0959-5

The response of the CMS barrel calorimeter (electromagnetic plus hadronic) to hadrons, electrons and muons over
a wide momentum range from 2 to 350 GeV/c has been measured. To our knowledge, this is the widest range of
momenta in which any calorimeter system has been studied. These tests, carried out at the H2 beam-line at CERN,
provide a wealth of information, especially at low energies. The analysis of the differences in calorimeter response
to charged pions, kaons, protons and antiprotons and a detailed discussion of the underlying phenomena are
presented. We also show techniques that apply corrections to the signals from the considerably different
electromagnetic (EB) and hadronic (HB) barrel calorimeters in reconstructing the energies of hadrons. Above 5
GeV/c, these corrections improve the energy resolution of the combined system where the stochastic term equals
84.7£1.6% and the constant term is 7.44+0.8%. The corrected mean response remains constant within 1.3% rms.

"CMS physics technical design report: Addendum on high density QCD with heavy ions",
The CMS Collaboration (D. d'Enterria et al.), J. Phys. G34 (2007) 2307-2455, doi:10.1088/0954-
3899/34/11/008

This report presents the capabilities of the CMS experiment to explore the rich heavy-ion physics programme
offered by the CERN Large Hadron Collider (LHC). The collisions of lead nuclei at energies VSwn = 5.5 TeV, will
probe quark and gluon matter at unprecedented values of energy density. The prime goal of this research is to study
the fundamental theory of the strong interaction — Quantum Chromodynamics (QCD) — in extreme conditions of
temperature, density and parton momentum fraction (low-x). This report covers in detail the potential of CMS to
carry out a series of representative Pb-Pb measurements. These include "bulk" observables, (charged hadron
multiplicity, low py inclusive hadron identified spectra and elliptic flow) which provide information on the

collective properties of the system, as well as perturbative probes such as quarkonia, heavy-quarks, jets and high p.
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hadrons which yield "tomographic" information of the hottest and densest phases of the reaction.

"Intercalibration of the barrel electromagnetic calorimeter of the CMS experiment at start-up",
P. Adzic et al., JINST 3 (2008) P10007, doi:10.1088/1748-0221/3/10/P10007

Calibration of the relative response of the individual channels of the barrel electromagnetic calorimeter of the CMS
detector was accomplished, before installation, with cosmic ray muons and test beams. One fourth of the
calorimeter was exposed to a beam of high energy electrons and the relative calibration of the channels, the
intercalibration, was found to be reproducible to a precision of about 0.3%. Additionally, data were collected with
cosmic rays for the entire ECAL barrel during the commissioning phase. By comparing the intercalibration
constants obtained with the electron beam data with those from the cosmic ray data, it is demonstrated that the
latter provide an intercalibration precision of 1.5% over most of the barrel ECAL. The best intercalibration
precision is expected to come from the analysis of events collected in situ during the LHC operation. Using data
collected with both electrons and pion beams, several aspects of the intercalibration procedures based on electrons
or neutral pions were investigated.

""Radiation hardness qualification of PbWO4 scintillation crystals
for the CMS Electromagnetic Calorimeter",
P. Adzic et al., JINST 5 (2010) P03010, doi:10.1088/1748-0221/5/03/P03010

Ensuring the radiation hardness of PbWO, crystals was one of the main priorities during the construction of the
electromagnetic calorimeter of the CMS experiment at CERN. The production on an industrial scale of radiation
hard crystals and their certification over a period of several years represented a difficult challenge both for CMS
and for the crystal suppliers. The present article reviews the related scientific and technological problems
encountered.

"Alignment of the CMS Silicon Tracker during Commissioning with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03009, doi:10.1088/1748-0221/5/03/T03009

The CMS silicon tracker, consisting of 1440 silicon pixel and 15 148 silicon strip detector modules, has been
aligned using more than three million cosmic ray charged particles, with additional information from optical
surveys. The positions of the modules were determined with respect to cosmic ray trajectories to an average
precision of 3—4 microns RMS in the barrel and 3—14 microns RMS in the endcap in the most sensitive coordinate.
The results have been validated by several studies, including laser beam cross-checks, track fit self-consistency,
track residuals in overlapping module regions, and track parameter resolution, and are compared with predictions
obtained from simulation. Correlated systematic effects have been investigated. The track parameter resolutions
obtained with this alignment are close to the design performance.

"Performance and Operation of the CMS Electromagnetic Calorimeter",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03010, doi:10.1088/1748-0221/5/03/T03010

The operation and general performance of the CMS electromagnetic calorimeter using cosmic-ray muons are
described. These muons were recorded after the closure of the CMS detector in late 2008. The calorimeter is made
of lead tungstate crystals and the overall status of the 75 848 channels corresponding to the barrel and endcap
detectors is reported. The stability of crucial operational parameters, such as high voltage, temperature and
electronic noise, is summarised and the performance of the light monitoring system is presented.

"Precise Mapping of the Magnetic Field in the CMS Barrel Yoke using Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03021, doi:10.1088/1748-0221/5/03/T03021

The CMS detector is designed around a large 4 T superconducting solenoid, enclosed in a 12 000-tonne steel return
yoke. A detailed map of the magnetic field is required for the accurate simulation and reconstruction of physics
events in the CMS detector, not only in the inner tracking region inside the solenoid but also in the large and
complex structure of the steel yoke, which is instrumented with muon chambers. Using a large sample of cosmic
muon events collected by CMS in 2008, the field in the steel of the barrel yoke has been determined with a
precision of 3 to 8% depending on the location.

"Alignment of the CMS Muon System with Cosmic-Ray and Beam- Halo Muons",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03020, doi:10.1088/1748-0221/5/03/T03020

The CMS muon system has been aligned using cosmic-ray muons collected in 2008 and beam-halo muons from the
2008 LHC circulating beam tests. After alignment, the resolution of the most sensitive coordinate is 80 microns for
the relative positions of superlayers in the same barrel chamber and 270 microns for the relative positions of endcap
chambers in the same ring structure. The resolution on the position of the central barrel chambers relative to the
tracker is comprised between two extreme estimates, 200 and 700 microns, provided by two complementary
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studies. With minor modifications, the alignment procedures can be applied using muons from LHC collisions,
leading to additional significant improvements.

"Time Reconstruction and Performance of the CMS Electromagnetic Calorimeter",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03011, doi:10.1088/1748-0221/5/03/T03011

The resolution and the linearity of time measurements made with the CMS electromagnetic calorimeter are studied
with samples of data from test beam electrons, cosmic rays, and beam-produced muons. The resulting time
resolution measured by lead tungstate crystals is better than 100 ps for energy deposits larger than 10 GeV. Crystal-
to-crystal synchronization with a precision of 500 ps is performed using muons produced with the first LHC beams
in 2008.

"Performance Study of the CMS Barrel Resistive Plate Chambers with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03017, doi:10.1088/1748-0221/5/03/T03017

In October and November 2008, the CMS collaboration conducted a programme of cosmic ray data taking, which
has recorded about 270 million events. The Resistive Plate Chamber system, which is part of the CMS muon
detection system, was successfully operated in the full barrel. More than 98% of the channels were operational
during the exercise with typical detection efficiency of 90%. In this paper, the performance of the detector during
these dedicated runs is reported.

"Aligning the CMS Muon Chambers with the Muon Alignment System
during an Extended Cosmic Ray Run",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03019, doi:10.1088/1748-0221/5/03/T03019

The alignment system for the muon spectrometer of the CMS detector comprises three independent subsystems of
optical and analog position sensors. It aligns muon chambers with respect to each other and to the central silicon
tracker. System commissioning at full magnetic field began in 2008 during an extended cosmic ray run. The system
succeeded in tracking muon detector movements of up to 18 mm and rotations of several milliradians under
magnetic forces. Depending on coordinate and subsystem, the system achieved chamber alignment precisions of
140-350 pm and 30-200 prad, close to the precision requirements of the experiment. Systematic errors on absolute
positions are estimated to be 340-590 pm based on comparisons with independent photogrammetry measurements.

"CMS Data Processing Workflows during an Extended Cosmic Ray Run",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03006, doi:10.1088/1748-0221/5/03/T03006

The CMS Collaboration conducted a month-long data taking exercise, the Cosmic Run At Four Tesla, during
October-November 2008, with the goal of commissioning the experiment for extended operation. With all installed
detector systems participating, CMS recorded 270 million cosmic ray events with the solenoid at a magnetic field
strength of 3.8 T. This paper describes the data flow from the detector through the various online and offline
computing systems, as well as the workflows used for recording the data, for aligning and calibrating the detector,
and for analysis of the data.

"Commissioning of the CMS Experiment and the Cosmic Run at Four Tesla",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03001, doi:10.1088/1748-0221/5/03/T03001

The CMS Collaboration conducted a month-long data-taking exercise known as the Cosmic Run At Four Tesla in
late 2008 in order to complete the commissioning of the experiment for extended operation. The operational lessons
resulting from this exercise were addressed in the subsequent shutdown to better prepare CMS for LHC beams in
2009. The cosmic data collected have been invaluable to study the performance of the detectors, to commission the
alignment and calibration techniques, and to make several cosmic ray measurements. The experimental setup,
conditions, and principal achievements from this data-taking exercise are described along with a review of the
preceding integration activities.

"Performance of the CMS Drift Tube Chambers with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03015, doi:10.1088/1748-0221/5/03/T03015

Studies of the performance of the CMS drift tube barrel muon system are described, with results based on data
collected during the CMS Cosmic Run at Four Tesla. For most of these data, the solenoidal magnet was operated
with a central field of 3.8 T. The analysis of data from 246 out of a total of 250 chambers indicates a very good
muon reconstruction capability, with a coordinate resolution for a single hit of about 260 pm, and a nearly 100%
efficiency for the drift tube cells. The resolution of the track direction measured in the bending plane is about 1.8
mrad, and the efficiency to reconstruct a segment in a single chamber is higher than 99%. The CMS simulation of
cosmic rays reproduces well the performance of the barrel muon detector.
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"Performance of CMS Hadron Calorimeter Timing and Synchronization using Test Beam,
Cosmic Ray, and LHC Beam Data",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03013, doi:10.1088/1748-0221/5/03/T03013

This paper discusses the design and performance of the time measurement technique and of the synchronization
systems of the CMS hadron calorimeter. Time measurement performance results are presented from test beam data
taken in the years 2004 and 2006. For hadronic showers of energy greater than 100 GeV, the timing resolution is
measured to be about 1.2 ns. Time synchronization and out-of-time background rejection results are presented from
the Cosmic Run At Four Tesla and LHC beam runs taken in the Autumn of 2008. The inter-channel synchronization
is measured to be within +2 ns.

"Identification and Filtering of Uncharacteristic Noise in the CMS Hadron Calorimeter",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03014, doi:10.1088/1748-0221/5/03/T03014

Commissioning studies of the CMS hadron calorimeter have identified sporadic uncharacteristic noise and a small
number of malfunctioning calorimeter channels. Algorithms have been developed to identify and address these
problems in the data. The methods have been tested on cosmic ray muon data, calorimeter noise data, and single
beam data collected with CMS in 2008. The noise rejection algorithms can be applied to LHC collision data at the
trigger level or in the offline analysis. The application of the algorithms at the trigger level is shown to remove 90%
of noise events with fake missing transverse energy above 100 GeV, which is sufficient for the CMS physics trigger
operation.

"Commissioning of the CMS High-Level Trigger with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03005, doi:10.1088/1748-0221/5/03/T03005

The CMS High-Level Trigger (HLT) is responsible for ensuring that data samples with potentially interesting
events are recorded with high efficiency and good quality. This paper gives an overview of the HLT and focuses on
its commissioning using cosmic rays. The selection of triggers that were deployed is presented and the online
grouping of triggered events into streams and primary datasets is discussed. Tools for online and offline data quality
monitoring for the HLT are described, and the operational performance of the muon HLT algorithms is reviewed.
The average time taken for the HLT selection and its dependence on detector and operating conditions are
presented. The HLT performed reliably and helped provide a large dataset. This dataset has proven to be invaluable
for understanding the performance of the trigger and the CMS experiment as a whole.

"Performance of the CMS drift-tube chamber local trigger with cosmic rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03003, doi:10.1088/1748-0221/5/03/T03003

The performance of the Local Trigger based on the drift-tube system of the CMS experiment has been studied using
muons from cosmic ray events collected during the commissioning of the detector in 2008. The properties of the
system are extensively tested and compared with the simulation. The effect of the random arrival time of the
cosmic rays on the trigger performance is reported, and the results are compared with the design expectations for
proton-proton collisions and with previous measurements obtained with muon beams.

"Calibration of the CMS Drift Tube Chambers and Measurement of the Drift Velocity with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03016, doi:10.1088/1748-0221/5/03/T03016

This paper describes the calibration procedure for the drift tubes of the CMS barrel muon system and reports the
main results obtained with data collected during a high statistics cosmic ray data-taking period. The main goal of
the calibration is to determine, for each drift cell, the minimum time delay for signals relative to the trigger,
accounting for the drift velocity within the cell. The accuracy of the calibration procedure is influenced by the
random arrival time of the cosmic muons relative to the LHC clock cycle. A more refined analysis of the drift
velocity was performed during the offline reconstruction phase, which takes into account this feature of cosmic ray
events.

"Fine Synchronization of the CMS Muon Drift-Tube Local Trigger using Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03004, doi:10.1088/1748-0221/5/03/T03004

The CMS experiment uses self-triggering arrays of drift tubes in the barrel muon trigger to perform the
identification of the correct bunch crossing. The identification is unique only if the trigger chain is correctly
synchronized. In this paper, the synchronization performed during an extended cosmic ray run is described and the
results are reported. The random arrival time of cosmic ray muons allowed several synchronization aspects to be
studied and a simple method for the fine synchronization of the Drift Tube Local Trigger at LHC to be developed.
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"Performance of the CMS Hadron Calorimeter with Cosmic Ray Muons and LHC Beam Data",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03012, doi:10.1088/1748-0221/5/03/T03012

The CMS Hadron Calorimeter in the barrel, endcap and forward regions is fully commissioned. Cosmic ray data
were taken with and without magnetic field at the surface hall and after installation in the experimental hall,
hundred meters underground. Various measurements were also performed during the few days of beam in the LHC
in September 2008. Calibration parameters were extracted, and the energy response of the HCAL determined from
test beam data has been checked.

"Performance of the CMS Cathode Strip Chambers with Cosmic Rays",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03018, doi:10.1088/1748-0221/5/03/T03018

The Cathode Strip Chambers (CSCs) constitute the primary muon tracking device in the CMS endcaps. Their
performance has been evaluated using data taken during a cosmic ray run in fall 2008. Measured noise levels are
low, with the number of noisy channels well below 1%. Coordinate resolution was measured for all types of
chambers, and fall in the range 47um to 243um. The efficiencies for local charged track triggers, for hit and for
segments reconstruction were measured, and are above 99%. The timing resolution per layer is approximately 5 ns.

"Performance of CMS Muon Reconstruction in Cosmic-Ray Events",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03022, doi:10.1088/1748-0221/5/03/T03022

The performance of muon reconstruction in CMS is evaluated using a large data sample of cosmic-ray muons
recorded in 2008. Efficiencies of various high-level trigger, identification, and reconstruction algorithms have been
measured for a broad range of muon momenta, and were found to be in good agreement with expectations from
Monte Carlo simulation. The relative momentum resolution for muons crossing the barrel part of the detector is
better than 1% at 10 GeV/c and is about 8% at 500 GeV/c, the latter being only a factor of two worse than expected
with ideal alignment conditions. Muon charge misassignment ranges from less than 0.01% at 10 GeV/c to about 1%
at 500 GeV/c.

"Commissioning and Performance of the CMS Silicon Strip Tracker with Cosmic Ray Muons",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03008, doi:10.1088/1748-0221/5/03/T03008

During autumn 2008, the Silicon Strip Tracker was operated with the full CMS experiment in a comprehensive test,
in the presence of the 3.8 T magnetic field produced by the CMS superconducting solenoid. Cosmic ray muons
were detected in the muon chambers and used to trigger the readout of all CMS sub-detectors. About 15 million
events with a muon in the tracker were collected. The efficiency of hit and track reconstruction were measured to
be higher than 99% and consistent with expectations from Monte Carlo simulation. This article details the
commissioning and performance of the Silicon Strip Tracker with cosmic ray muons.

""Measurement of the Muon Stopping Power in Lead Tungstate",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) P03007, doi:10.1088/1748-0221/5/03/P03007

A large sample of cosmic ray events collected by the CMS detector is exploited to measure the specific energy loss
of muons in the lead tungstate (PbWO,) of the electromagnetic calorimeter. The measurement spans a momentum
range from 5 GeV/c to 1 TeV/c. The results are consistent with the expectations over the entire range. The
calorimeter energy scale, set with 120 GeV/c electrons, is validated down to the sub-GeV region using energy
deposits, of order 100 MeV, associated with low-momentum muons. The muon critical energy in PbWO,, is

measured to be 160 +576(stat.) +8(syst.) GeV, in agreement with expectations. This is the first experimental

determination of muon critical energy.

"Performance of the CMS Level-1 Trigger during Commissioning with Cosmic Ray Muons
and LHC Beams",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03002, doi:10.1088/1748-0221/5/03/T03002

The CMS Level-1 trigger was used to select cosmic ray muons and LHC beam events during data-taking runs in
2008, and to estimate the level of detector noise. This paper describes the trigger components used, the algorithms
that were executed, and the trigger synchronisation. Using data from extended cosmic ray runs, the muon,
electron/photon, and jet triggers have been validated, and their performance evaluated. Efficiencies were found to
be high, resolutions were found to be good, and rates as expected.

"Commissioning and Performance of the CMS Pixel Tracker with Cosmic Ray Muons",
The CMS Collaboration (S. Chatrchyan et al.), JINST 5 (2010) T03007, doi:10.1088/1748-0221/5/03/T03007

The pixel detector of the Compact Muon Solenoid experiment consists of three barrel layers and two disks for each
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endcap. The detector was installed in summer 2008, commissioned with charge injections, and operated in the 3.8 T
magnetic field during cosmic ray data taking. This paper reports on the first running experience and presents results
on the pixel tracker performance, which are found to be in line with the design specifications of this detector. The
transverse impact parameter resolution measured in a sample of high momentum muons is 18 microns.

"Charged-particle multiplicities in pp interactions at Vs = 900 GeV
measured with the ATLAS detector at the LHC",
The ATLAS Collaboration (G. Aad et al.), Phys. Lett. B688 (2010) 21-42, d0i:10.1016/j.physletb.2010.03.064

The first measurements from proton—proton collisions recorded with the ATLAS detector at the LHC are presented.
Data were collected in December 2009 using a minimum-bias trigger during collisions at a centre-of-mass energy
0f 900 GeV. The charged-particle multiplicity, its dependence on transverse momentum and pseudorapidity, and the
relationship between mean transverse momentum and charged-particle multiplicity are measured for events with at
least one charged particle in the kinematic range [[<2.5 and p>500 MeV. The measurements are compared to

Monte Carlo models of proton—proton collisions and to results from other experiments at the same centre-of-mass
energy. The charged-particle multiplicity per event and unit of pseudorapidity at #=0 is measured to be
1.333+0.003(stat.)+0.040(syst.), which is 5-15% higher than the Monte Carlo models predict.

"First measurement of the underlying event activity at the LHC with Vs =0.9 TeV",
The CMS Collaboration (V. Khachatryan et al.), Eur. Phys. J. C70 (2010) 555-572,
doi:10.1140/epjc/s10052-010-1453-9

A measurement of the underlying activity in scattering processes with pscale in the GeV region is performed in

proton—proton collisions at Vs=0.9 TeV, using data collected by the CMS experiment at the LHC. Charged particle
production is studied with reference to the direction of a leading object, either a charged particle or a set of charged
particles forming a jet. Predictions of several QCD-inspired models as implemented in PYTHIA are compared,
after full detector simulation, to the data. The models generally predict too little production of charged particles
with pseudorapidity [7<2, p >0.5 GeV/c, and azimuthal direction transverse to that of the leading object.

"CMS Tracking Performance Results from early LHC Operation",
The CMS Collaboration (V. Khachatryan et al.), Eur. Phys. J. C70 (2010) 1165-1192,

doi:10.1140/epjc/s10052-010-1491-3

The first LHC pp collisions at centre-of-mass energies of 0.9 and 2.36 TeV were recorded by the CMS detector in
December 2009. The trajectories of charged particles produced in the collisions were reconstructed using the all-
silicon Tracker and their momenta were measured in the 3.8 T axial magnetic field. Results from the Tracker
commissioning are presented including studies of timing, efficiency, signal-to-noise, resolution, and ionization
energy. Reconstructed tracks are used to benchmark the performance in terms of track and vertex resolutions,
reconstruction of decays, estimation of ionization energy loss, as well as identification of photon conversions,
nuclear interactions, and heavy-flavour decays.

"Transverse momentum and pseudorapidity distributions of charged hadrons
in pp collisions at \s = 0.9 and 2.36 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 02 (2010) 041, doi:10.1007/JHEP02(2010)041

Measurements of inclusive charged-hadron transverse-momentum and pseudorapidity distributions are presented
for proton-proton collisions at Vs=0.9 and 2.36 TeV. The data were collected with the CMS detector during the
LHC commissioning in December 2009. For non-single-diffractive interactions, the average charged-hadron
transverse momentum is measured to be 0.46 + 0.01 (stat.) £ 0.01 (syst.) GeV/c at 0.9 TeV and 0.50 + 0.01 (stat.) £
0.01 (syst.) GeV/c at 2.36 TeV, for pseudorapidities between --2.4 and +2.4. At these energies, the measured
pseudorapidity densities in the central region, dN Ch/dn|m‘<0.5, are 3:48 £ 0:02 (stat.) £ 0.13 (syst.)

and 4:47 + 0:04 (stat.) £ 0.16 (syst.), respectively. The results at 0.9 TeV are in agreement with previous
measurements and confirm the expectation of near equal hadron production in pp and pp collisions. The results at
2.36 TeV represent the highest-energy measurements at a particle collider to date.

"First Measurement of Bose-Einstein Correlations in Proton-Proton Collisions
at Vs=0.9 and 2.36 TeV at the LHC",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 105 (2010) 032001,

doi:10.1103/PhysRevl ett.105.032001

Bose-Einstein correlations have been measured using samples of proton-proton collisions at 0.9 and 2.36 TeV
center-of-mass energies, recorded by the CMS experiment at the CERN Large Hadron Collider. The signal is
observed in the form of an enhancement of pairs of same-sign charged particles with small relative four-
momentum. The size of the correlated particle emission region is seen to increase significantly with the particle
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multiplicity of the event.

"Transverse-momentum and pseudorapidity distributions of charged hadrons
in pp collisions at \s =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 105 (2010) 022002,

doi:10.1103/PhysRevLett.105.022002

Charged-hadron transverse-momentum and pseudorapidity distributions in proton-proton collisions at Vs=7 TeV
are measured with the inner tracking system of the CMS detector at the LHC. The charged-hadron yield is obtained
by counting the number of reconstructed hits, hit pairs, and fully reconstructed charged-particle tracks. The
combination of the three methods gives a charged-particle multiplicity per unit of pseudorapidity

dN ch/d’7|| 11<0. 5=5.78+0.01(stat)+0.23(syst) for non-single-diffractive events, higher than predicted by commonly

used models. The relative increase in charged-particle multiplicity from \5=0.9 to 7 TeV is [66.1=1.0(stat)

+4.2(syst)]%. The mean transverse momentum is measured to be 0.54540.005(stat)+0.015(syst) GeV/c. The results
are compared with similar measurements at lower energies.

"Measurement of the charge ratio of atmospheric muons with the CMS detector",
The CMS Collaboration (V. Khachatryan et al.), Phys. Lett. B692 (2010) 83-104,
doi:10.1016/j.physletb.2010.07.033

We present a measurement of the ratio of positive to negative muon fluxes from cosmic ray interactions in the
atmosphere, using data collected by the CMS detector both at ground level and in the underground experimental
cavern at the CERN LHC. Muons were detected in the momentum range from 5 GeV/c to 1 TeV/c.

The surface flux ratio is measured to be 1.2766+0.0032(stat.)+0.0032(syst.), independent of the muon momentum,
below 100 GeV/c. This is the most precise measurement to date. At higher momenta the data are consistent with an
increase of the charge ratio, in agreement with cosmic ray shower models and compatible with previous
measurements by deep-underground experiments.

"Observation of Long-Range Near-Side Angular Correlations in Proton-Proton Collisions at the LHC",
The CMS Collaboration (V. Khachatryan et al.), JHEP 09 (2010) 091, doi:10.1007/JHEP09(2010)091

Results on two-particle angular correlations for charged particles emitted in proton-proton collisions at center-of-
mass energies of 0.9, 2.36, and 7 TeV are presented, using data collected with the CMS detector over a broad range
of pseudorapidity () and azimuthal angle (¢)). Short-range correlations in Az, which are studied in minimum bias
events, are characterized using a simple “independent cluster” parametrization in order to quantify their strength
(cluster size) and their extent in # (cluster decay width). Long-range azimuthal correlations are studied
differentially as a function of charged particle multiplicity and particle transverse momentum using a 980 nb™~! data
set at 7 TeV. In high multiplicity events, a pronounced structure emerges in the two-dimensional correlation
function for particle pairs with intermediate pof 1-3 GeV/c, 2.0 <|An| < 4.8 and A@ = 0. This is the first

observation of such a long-range, near-side feature in two-particle correlation functions in pp or pp collisions.

"Search for Dijet Resonances in 7 TeV pp Collisions at CMS",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 105 (2010) 211801,

doi:10.1103/PhysRevl ett.105.211801

A search for narrow resonances in the dijet mass spectrum is performed using data corresponding to an integrated
luminosity of 2.9 pb'1 collected by the CMS experiment at the Large Hadron Collider. Upper limits at the 95%
confidence level are presented on the product of the resonance cross section, branching fraction into dijets, and
acceptance, separately for decays into quark-quark, quark-gluon, or gluon-gluon pairs. The data exclude new
particles predicted in the following models at the 95% confidence level: string resonances, with mass less than
2.50 TeV, excited quarks, with mass less than 1.58 TeV, and axigluons, colorons, and E, diquarks, in specific mass

intervals. This extends previously published limits on these models.

"Search for Quark Compositeness with the Dijet Centrality Ratio in pp Collisions at Vs=7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 105 (2010) 262001,
doi:10.1103/PhysRevl ett.105.262001

A search for quark compositeness in the form of quark contact interactions, based on hadronic jet pairs (dijets)
produced in proton-proton collisions at s=7 TeV, is described. The data sample of the study corresponds to an
integrated luminosity of 2.9 pb™! collected with the CMS detector at the LHC. The dijet centrality ratio, which
quantifies the angular distribution of the dijets, is measured as a function of the invariant mass of the dijet system
and is found to agree with the predictions of the standard model. A statistical analysis of the data provides a lower
limit on the energy scale of quark contact interactions. The sensitivity of the analysis is such that the expected limit
is 2.9 TeV; because the observed value of the centrality ratio at high invariant mass is below the expectation, the
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observed limit is 4.0 TeV at the 95% confidence level.

"First Measurement of the Cross Section for Top-Quark Pair Production

in Proton-Proton Collisions at Vs=7 TeV",

The CMS Collaboration (V. Khachatryan et al.), Phys. Lett. B695 (2011) 424-443,
doi:10.1016/j.physletb.2010.11.058

The first measurement of the cross section for top-quark pair production in pp collisions at the Large Hadron
Collider at center-of-mass energy Vs=7 TeV has been performed using a data sample corresponding to an integrated
luminosity of 3.120.3 pb~! recorded by the CMS detector. This result utilizes the final state with two isolated,
highly energetic charged leptons, large missing transverse energy, and two or more jets. Backgrounds from Drell—
Yan and non-W/Z boson production are estimated from data. Eleven events are observed in the data with 2.1+1.0
events expected from background. The measured cross section is 194+72(stat.)+24(syst.)=21(lumi.) pb, consistent
with next-to-leading order predictions.

""Charged particle multiplicities in pp interactions at \s =0.9, 2.36, and 7 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 01 (2011) 079, doi:10.1007/JHEP01(2011)079

Measurements of primary charged hadron multiplicity distributions are presented for non-single-diffractive events
in proton-proton collisions at centre-of-mass energies of Vs=0.9 , 2.36, and 7 TeV, in five pseudorapidity ranges
from || < 0.5 to || <2.4. The data were collected with the minimum-bias trigger of the CMS experiment during the
LHC commissioning runs in 2009 and the 7 TeV run in 2010. The multiplicity distribution at Vs=0.9TeV is in
agreement with previous measurements. At higher energies the increase of the mean multiplicity with Vs is
underestimated by most event generators. The average transverse momentum as a function of the multiplicity is
also presented. The measurement of higher-order moments of the multiplicity distribution confirms the violation of
Koba-Nielsen-Olesen scaling that has been observed at lower energies.

"Search for Stopped Gluinos in pp collisions at Vs =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 106 (2011) 011801,

doi:10.1103/PhysRevl ett.106.011801

The results of the first search for long-lived gluinos produced in 7 TeV pp collisions at the CERN Large Hadron
Collider are presented. The search looks for evidence of long-lived particles that stop in the CMS detector and
decay in the quiescent periods between beam crossings. In a dataset with a peak instantaneous luminosity of

1x10°2 cm?2 s, an integrated luminosity of 10 pb'l, and a search interval corresponding to 62 hours of LHC
operation, no significant excess above background was observed. Limits at the 95% confidence level on gluino pair

production over 13 orders of magnitude of gluino lifetime are set. For a mass difference mg~-mx~10>100 GeV/c?,

and assuming BR(g~—>g)(10):100%, mg~<370 GeV/c? are excluded for lifetimes from 10 us to 1000 s.

"Measurement of the Isolated Prompt Photon Production Cross Section in pp Collisions at \s =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 106 (2011) 082001,

do0i:10.1103/PhysRevl ett.106.082001

The differential cross section for the inclusive production of isolated prompt photons has been measured as a
function of the photon transverse energy £, in pp collisions at \s=7 TeV using data recorded by the CMS detector

at the LHC. The data sample corresponds to an integrated luminosity of 2.9 pb'l. Photons are required to have a
pseudorapidity |;’|<1.45 and E;7>21 GeV, covering the kinematic region 0.006<x,<0.086. The measured cross

section is found to be in agreement with next-to-leading-order perturbative QCD calculations.

"Measurements of Inclusive W and Z Cross Sections in pp Collisions at Vs=7 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 01 (2011) 080, doi:10.1007/JHEP01(2011)080

Measurements of inclusive W and Z boson production cross sections in pp collisions at Vs = 7 TeV are presented,
based on 2.9 pb™' of data recorded by the CMS detector at the LHC. The measurements, performed in the electron
and muon decay channels, are combined to give o(pp — WX) x B(W — v) =9.95 £ 0.07 (stat.) £ 0.28 (syst.) +
1.09 (lumi.) nb and o(pp — ZX) x B(Z — I+ 1-) = 0.931 + 0.026 (stat.) + 0.023 (syst.) = 0.102 (lumi.) nb, where 1
stands for either e or p. Theoretical predictions, calculated at the next-to-next-to-leading order in QCD using recent
parton distribution functions, are in agreement with the measured cross sections. Ratios of cross sections, which
incur an experimental systematic uncertainty of less than 4%, are also reported.
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"Search for Microscopic Black Hole Signatures at the Large Hadron Collider",
The CMS Collaboration (V. Khachatryan et al.), Phys. Lett. B697 (2011) 434-453,
doi:10.1016/j.physletb.2011.02.032

A search for microscopic black hole production and decay in pp collisions at a center-of-mass energy of 7 TeV has
been conducted by the CMS Collaboration at the LHC, using a data sample corresponding to an integrated
luminosity of 35 pb~!. Events with large total transverse energy are analyzed for the presence of multiple high-
energy jets, leptons, and photons, typical of a signal expected from a microscopic black hole. Good agreement with
the standard model backgrounds, dominated by QCD multijet production, is observed for various final-state
multiplicities and model-independent limits on new physics in these final states are set. Using simple semi-classical
approximation, limits on the minimum black hole mass are derived as well, in the range 3.5-4.5 TeV. These are the
first direct limits on black hole production at a particle accelerator.

"Search for a heavy gauge boson W' in the final state with an electron and large missing transverse energy
in pp collisions at \s =7 TeV",

The CMS Collaboration (V. Khachatryan et al.), Phys. Lett. B698 (2011) 21-39,
doi:10.1016/j.physletb.2011.02.048

A search for a heavy gauge boson W' has been conducted by the CMS experiment at the LHC in the decay channel
with an electron and large transverse energy imbalance E;™, using proton—proton collision data corresponding to

an integrated luminosity of 36 pb™!. No excess above standard model expectations is seen in the transverse mass
distribution of the electron-E{™* system. Assuming standard-model-like couplings and decay branching fractions, a

W’ boson with a mass less than 1.36 TeV/c? is excluded at 95% confidence level.

"Measurement of the B+ Production Cross Section in pp Collisions at \s =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 106 (2011) 112001,

doi:10.1103/PhysRevLett.106.112001

Measurements of the total and differential cross sections da/deB and do/dy® for B" mesons produced in pp

collisions at Vs=7 TeV are presented. The data correspond to an integrated luminosity of 5.8 pb™! collected by the
CMS experiment operating at the LHC. The exclusive decay B*—J/wK", with J/y—u* 1, is used to detect B*
mesons and to measure the production cross section as a function of pTB and 5.

The total cross section for pTB>5 GeV and |y®|<2.4 is measured to be 28.1+2.4+2.0+3.1 ub, where the first
uncertainty is statistical, the second is systematic, and the last is from the luminosity measurement.

"Search for Supersymmetry in pp Collisions at 7 TeV in Events with Jets and Missing Transverse Energy"’,
The CMS Collaboration (V. Khachatryan et al.), Phys. Lett. B698 (2011) 196-218,
doi:10.1016/j.physletb.2011.03.021

A search for supersymmetry with R-parity conservation in proton—proton collisions at a centre-of-mass energy of 7
TeV is presented. The data correspond to an integrated luminosity of 35 pb™! collected by the CMS experiment at
the LHC. The search is performed in events with jets and significant missing transverse energy, characteristic of the
decays of heavy, pair-produced squarks and gluinos. The primary background, from standard model multijet
production, is reduced by several orders of magnitude to a negligible level by the application of a set of robust
kinematic requirements. With this selection, the data are consistent with the standard model backgrounds, namely
tt, W + jet and Z + jet production, which are estimated from data control samples. Limits are set on the parameters
of the constrained minimal supersymmetric extension of the standard model. These limits extend those set
previously by experiments at the Tevatron and LEP colliders.

"Search for Heavy Stable Charged Particles in pp collisions at Vs=7 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 03 (2011) 024, doi:10.1007/JHEP03(2011)024

The result of a search at the LHC for heavy stable charged particles produced in pp collisions at Vs=7 TeV is
described. The data sample was collected with the CMS detector and corresponds to an integrated luminosity

of 3.1 pb~!. Momentum and ionization-energy-loss measurements in the inner tracker detector are used to identify
tracks compatible with heavy slow-moving particles. Additionally, tracks passing muon identification requirements
are also analyzed for the same signature. In each case, no candidate passes the selection, with an expected
background of less than 0.1 events. A lower limit at the 95% confidence level on the mass of a stable gluino is set at
398 GeV/c?, using a conventional model of nuclear interactions that allows charged hadrons containing this particle
to reach the muon detectors. A lower limit of 311 GeV/c? is also set for a stable gluino in a conservative scenario of
complete charge suppression, where any hadron containing this particle becomes neutral before reaching the muon
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"Inclusive b-hadron production cross section with muons in pp collisions at \s =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 03 (2011) 090, doi:10.1007/JHEP03(2011)090

A measurement of the b-hadron production cross section in proton-proton collisions at Vs=7 TeV is presented.

The dataset, corresponding to 85 nb ™!, was recorded with the CMS experiment at the LHC using a low-threshold
single-muon trigger. Events are selected by the presence of a muon with transverse momentum pr*> 6 GeV with
respect to the beam direction and pseudorapidity |57 # | < 2.1. The transverse momentum of the muon with respect to
the closest jet discriminates events containing b hadrons from background. The inclusive b-hadron production cross
section is presented as a function of muon transverse momentum and pseudorapidity. The measured total cross
section in the kinematic acceptance is a(pp — b+ X — p+ X') = 1.32 £+ 0.01(stat) = 0.30(syst) £ 0.15(lumi)ub.

"Dijet Azimuthal Decorrelations in pp Collisions at \'s =7 TeV",
The CMS Collaboration (V. Khachatryan et al.), Phys. Rev. Lett. 106 (2011) 122003,
doi:10.1103/PhysRevLett.106.122003

Measurements of dijet azimuthal decorrelations in pp collisions at \s=7 TeV using the CMS detector at the CERN
LHC are presented. The analysis is based on an inclusive dijet event sample corresponding to an integrated
luminosity of 2.9 pb™!. The results are compared to predictions from perturbative QCD calculations and various
Monte Carlo event generators. The dijet azimuthal distributions are found to be sensitive to initial-state gluon
radiation.

""Measurement of B anti-B Angular Correlations based on Secondary Vertex Reconstruction at \s=7 TeV",
The CMS Collaboration (V. Khachatryan et al.), JHEP 03 (2011) 136, doi:10.1007/JHEP03(2011)136

A measurement of the angular correlations between beauty and anti-beauty hadrons (BB) produced in pp collisions
at a centre-of-mass energy of 7 TeV at the CERN LHC is presented, probing for the first time the region of small
angular separation. The B hadrons are identified by the presence of displaced secondary vertices from their decays.
The B hadron angular separation is reconstructed from the decay vertices and the primary-interaction vertex. The
differential BB production cross section, measured from a data sample collected by CMS and corresponding to an
integrated luminosity of 3.1 pb~!, shows that a sizable fraction of the BB pairs are produced with small opening
angles. These studies provide a test of QCD and further insight into the dynamics of bb production.

"Performance of the ATLAS detector using first collision data",

The ATLAS Collaboration (G. Aad et al.), JHEP 09 (2010) 56, doi:10.1007/JHEP09(2010)056

More than half a million minimum-bias events of LHC collision data were collected by the ATLAS experiment in
December 2009 at centre-of-mass energies of 0.9 TeV and 2.36 TeV. This paper reports on studies of the initial
performance of the ATLAS detector from these data. Comparisons between data and Monte Carlo predictions are
shown for distributions of several track- and calorimeter-based quantities. The good performance of the ATLAS
detector in these first data gives confidence for successful running at higher energies.

"Measurement of the Ratio of the 3-jet to 2-jet Cross Sections in pp Collisions at \s=7 TeV",
The CMS Collaboration (S. Chatrchyan et al.), arXiv:1106.0647v1 [hep-ex] and submitted to Phys. Lett. B.

A measurement of the ratio of the inclusive 3-jet to 2-jet cross sections as a function of the total jet transverse
momentum, Hr , in the range 0.2 <Hr <2.5 TeV is presented. The data have been collected at a proton-proton
centre-of-mass energy of 7 TeV with the CMS detector at the LHC, and correspond to an integrated luminosity of
36 pb™'. Comparisons are made between the data and the predictions of different QCD-based Monte Carlo models
for multijet production. All models considered in this study are consistent with the data for Hr > 0.5 TeV. This
measurement extends to an Hr range that has not been explored before.
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11. ITivokog £TEPOAVAPOPOV:

Y10V TOPOKATO Tivaka TapEYeTol To TANH0G eTepoavaopdVv Yo ke dnpocievpévn epyacio.

O etepoovapopés “SPIRES” mpoépyovtar omd ) Pdon dedouévev “High-Energy Physics Literature
Database” (http://www.slac.stanford.edu/spires) n onoia gdikevetan 610 Y®po g Puoikng Yyniov Evepysumv,
evd ot etepoovagopés “ISI”  mpoépyovrar amd 1 Pdon dedopévav “ISI Web of Knowledge”
(http://isiknowledge.com). H cuAloyn tov ototyeimv €yve otig 04/06/2011.

a/a ETEPOAVUPOPES o/a ETEPOAVUPOPES
gpyosios | SPIRES ISI gpyosios | SPIRES ISI
1 - 20 53 0 0
2 - 33 54 10 0
3 3 7 55 1 0
4 38 34 56 5 0
5 45 42 57 2 0
6 119 82 58 3 2
7 27 23 59 1 0
8 17 11 60 1 0
9 33 49 61 5 0
10 15 13 62 14 0
11 6 9 63 4 0
12 22 23 64 2 0
13 3 3 65 3 1
14 12 7 66 2 0
15 15 25 67 2 0
16 8 12 68 1 0
17 58 58 69 1 0
18 15 41 70 1 0
19 34 33 71 3 0
20 5 4 72 7 0
21 35 33 73 4 0
22 146 116 74 2 0
23 48 56 75 6 0
24 5 6 76 6 0
25 6 7 77 53 29
26 62 58 78 7 2
27 3 48 79 11 2
28 32 26 80 73 22
29 11 11 81 8 6
30 20 16 82 49 26
31 4 25 83 9 1
32 1 17 84 41 6
33 8 5 85 29 3
34 3 11 86 14 1
35 20 13 87 25 0
36 8 7 88 7 0
37 1 5 89 6 1
38 3 11 90 3 1
39 2 9 91 10 0
40 0 33 92 9 0
41 31 27 93 5 0
42 10 25 94 2 0
43 3 16 95 51 0
44 0 1 96 5 0
45 4 3 97 2 0
46 560 15 98 3 0
47 7 146 99 0 0
48 281 47 100 2 0
49 188 3 101 0 0
50 3 0
3] 142 280 6OVOLO : 2647 1727
52 3 5
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