08nyieg yia TV ektéAeon Twv Ogpdtwy Tou epyaoctnpiov kateOuvong 11, 12 ko 13

ErupAeénwy yia tnv Ste€aywyn: A. QacouAlwtng

Bripa 10: KatéBaopa Kol EYKOTAcTooN TOU TTPOoYPAHATOoG root
(Na 6oou¢ npotidevrat va KaAvouv TNV epyacia os neptBaAiov root)
Ao tov ouvdeopo:

https://root.cern/install/

kateBalete kamola £€kdoaon (KOTA MPOoTiNon TNV TEAEUTALO) TOU root, UBOTH LLE TO AELTOUPYLKO 0AG
cuoTNUA. XpelAleTal KATIOLN TTPOCO)X!| OTNV EYKATACTOCN TWV PO OMALTOUUEVWY WOTE TO TPOYPAUUOL
va SouléPel owotd. MNa mapadeypa av o H/Y cog xpnolpomnolel To Asttoupytlkd cloThua Twv windows
uropeite va Bpeite otov mapakdtw cUVOECUO OTL TIPETEL VA TIPO EYKOTOOTIOETE.

https://root.cern/install/dependencies/#windows

ErupePfalwote OTL N eyKaTtAoTacon £ylve owotd, Slvovtag TV eVIoAn root og £va mapabupo eVIoAwy I
EKTEAWVTOG TO EKTEAECLO apXelo root To omoio BpiokeTal otov pdakeAo bin Tng eykatdaotacnc oag. Oa
TPEMEL VA 0aG EUDAVLIOTEL N TAPAKATW €lKOVA, XWPLG va epdavilovtal kamota Ad6n oto mapdbupo
EVIOAWV.

BN ROOT session - O *

Mo va eiote oiyoupot otL ev uTtdpxel koveva TPOPBANUa, eKTEAESTE TO root amo tov dpdkelo tutorials
NG EYKATAOTACNC 00G Kal 0To mapdBbupo evtodwv ou Ba avoiel ypadte: .x hsimple.C



https://root.cern/install/
https://root.cern/install/dependencies/#windows

BAua 2° MeAétn BiBAoypadiog

AlaBaote TIg 06nyieg yla Tnv Xpron Twv open data tou nelpdpatog ATLAS.

https://cds.cern.ch/record/2707171/files/ANA-OTRC-2019-01-PUB-updated.pdf

Y10 Bpa 11 avadépetal n evotnta 3.1 kat n dnuooisuon [29]. Ito Bépa 12 avadEpetal n evotnta 3.4
Kot n dnuoaoievon [29]. Téhog oto Bépa 13 avadépetal n evotnta 3.3 kat n dnuoacicuon [35].

Xpnotueg mAnpodopieg kabwe kal mopadeiypata peAétng o Sladopeg MAATPOPUEC Unopeite va Bpeite
OTOV MOPAKATW CUVSECHO:

https://github.com/atlas-outreach-data-tools

BAua 3o0: KatéBaoua twv Ss6opévwy open data tou repapatog ATLAS

Ao tov ouvdeopo:

https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/

katePalete otov dioko oac to SeSopEva TTOU AVTLOTOLXOUV 0To BEpa oaG:

Ofua 11:

Mpayuatikd dedopéva:

llep/Data/data A.llep.root
llep/Data/data B.llep.root
llep/Data/data C.llep.root
llep/Data/data D.llep.root
Mpocopolwpéva Sebouéva ZRUATog:

llep/MC/mc 361100.Wplusenu.llep.root
llep/MC/mc 361101.Wplusmunu.llep.root
llep/MC/mc 361103.Wminusenu.llep.root
llep/MC/mc 361104 .Wminusmunu.llep.root
Mpocopolwpéva Sedopéva umtopadpou:
llep/MC/mc 361102 .Wplustaunu.llep.root
llep/MC/mc 361105.Wminustaunu.llep.root
llep/MC/mc 361106.Zee.llep.root
llep/MC/mc 361107.Zmumu.llep.root
llep/MC/mc 361108.Ztautau.llep.root
llep/MC/mc 410000.ttbar lep.llep.root

Oéua 12:

Mpaypatikd dedopéva

2lep/Data/data A.2lep.root
2lep/Data/data B.2lep.root
2lep/Data/data C.2lep.root
2lep/Data/data D.2lep.root
Mpocopolwpéva Sedopéva IRUATOC:
2lep/MC/mc 361106.%ee.2lep.root
2lep/MC/mc_361107.Zmumu.2lep.root



https://cds.cern.ch/record/2707171/files/ANA-OTRC-2019-01-PUB-updated.pdf
https://github.com/atlas-outreach-data-tools
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_A.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_B.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_C.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_D.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361100.Wplusenu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361101.Wplusmunu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361103.Wminusenu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361104.Wminusmunu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361102.Wplustaunu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361105.Wminustaunu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361106.Zee.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361107.Zmumu.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361108.Ztautau.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410000.ttbar_lep.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/Data/data_A.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/Data/data_B.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/Data/data_C.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/Data/data_D.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361106.Zee.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361106.Zee.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361106.Zee.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_361106.Zee.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361107.Zmumu.2lep.root

Mpocopolwpéva Sedopéva utopadpou:

2lep/MC/mc 361100

.Wplusenu.2lep.root

2lep/MC/mc 361101

.Wplusmunu.2lep.root

2lep/MC/mc 361103

.Wminusenu.2lep.root

2lep/MC/mc 361104

.Wminusmunu.2lep.root

2lep/MC/mc 361108.

Ztautau.2lep.root

2lep/MC/mc 410000

.ttbar lep.2lep.root

Ofua 13:
Mpaypatikd dedopéva:

llep/Data/data A.llep.

root

llep/Data/data B.llep.

root

llep/Data/data C.llep.

root

llep/Data/data D.llep.

root

Mpocopolwpéva Sebouéva ZRUaATog:
llep/MC/mc 410000.ttbar lep.llep.root

Mpocopolwpéva edopéva umtopadpou:

llep/MC/mc 363356.

Zggzll.

llep.root

llep/MC/mc 363358

Wggzll.

llep.root

llep/MC/mc 363359

WpggWmlv.llep.root

llep/MC/mc 363360

WplviWmgg.llep.root

llep/MC/mc 363489

WlvZgqg.

llep.root

llep/MC/mc 410011.

single

top tchan.llep.root

llep/MC/mc 410012.

single

antitop tchan.llep.root

llep/MC/mc 410013.

single

top wtchan.llep.root

llep/MC/mc 410014.

single

antitop wtchan.llep.root

llep/MC/mc 410025.

single

top schan.llep.root

llep/MC/mc 410026.

single

antitop schan.llep.root



https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361100.Wplusenu.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361101.Wplusmunu.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361103.Wminusenu.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361104.Wminusmunu.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_361108.Ztautau.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/2lep/MC/mc_410000.ttbar_lep.2lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_A.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_B.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_C.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/Data/data_D.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410000.ttbar_lep.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_363356.ZqqZll.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_363358.WqqZll.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_363359.WpqqWmlv.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_363360.WplvWmqq.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_363489.WlvZqq.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410011.single_top_tchan.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410012.single_antitop_tchan.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410013.single_top_wtchan.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410014.single_antitop_wtchan.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410025.single_top_schan.1lep.root
https://atlas-opendata.web.cern.ch/atlas-opendata/samples/2020/1lep/MC/mc_410026.single_antitop_schan.1lep.root

BAua 4° AvdAuon sdouévwv

‘Oool anodaocioste va epyaocteite oe meptBarlov root / C++, XpNOLLOTIOLOTE TOV KWELKA UTIOSELY A
Tou oag £xeL 500ei (analysis.C, analysis.h) yla va SnuloupynoeTe TI¢ KATAVOUEG (Slaypapupata) Twy
TLOCOTHTWYV TIOU 00G EVOLADEPOUV. TNV CUVEXELD UTTOPELTE VO XPNOLLLOTIOLOETE TO UTIOSELYUA
final_plots.C rmou oag £xet 600¢l yla va ¢pTLaEETE Ta TEAIKA SLaypALATA VIO TNV Epyacia oag.

Tnv avaAuon tnv TpExete Sivovtag Tic akoAouBeg evtoAég oTo MapaBbupo Tou root:
.L analysis.C

analysis a

a.Loop ()

Ta input apyeia yla tnv ektéAeon TG avaluong Ta Sivete oto apXeio analysis.h HETA TNV YPOUUN
213
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dpovrilovrag va Sivete kaBe popd oAdkAnpo to path Twv apxelwv, To omoio Sev mpémel va
nepAapBAVEL KEVA.

To MPOYPOULA YL TO TEALKA LOTOYPALLATO TWV TOCOTHTWV To TpEXeTe Sivovtag oto mapdbupo tou root
TNV eVtoAn:

.x final plots.C

JTIC KATAVOUEG TTou Ba Snuoupynoste Ba mpmnel va mepltAapBavovtal yla ta Aemtovia (Onwg oto
napadelypa):

e H eyx&polLa opuly - transverse momentum (pr)
e H YeudowkUInta - pseudorapidity (n)
e H allpoublokhy yovia - ¢

KoL akopn (yia 11,12):
e H noapduetpoc kxpoUong oto eyk&polo eninmedo — impact parameter dO
e H noapduetpoc xpoUong oton &fova z — impact parameter z0
e H evépyela amopdvwong ota Bepuldduetpa
e H evépyela anmopdvwong OTOV AV LIXVEUTH QOPTLOPEVOV TPOX LAV
Kot
Oéua 11
e To uétpo Ing evk&polLag edAelmouocac opung (transverse missing momentum)

e H eyxk&pola p&la (transverse mass) 1oU umoloviou W my CUVOALRA KoL
fexwplotd via BeT kA Kol apvntLlkd pnoldvia, kabdg kol n dLapopd TOug.

Oéua 12

e H avodrolwtn p&lo twv dUo Asmtoviwv miy,

e To PETPO TNC £YKAPOLAG CUVOALKAC OPUAC Tov dUo Asmtovieov prtt

e O aptBudg Twv mLOAKWY OTO YeYOVvOC Njerq
Oéua 13

[ apLOpdG TV TLOAKWY OTO YEYOVOGC Niets
. apLBudg Ty mLO&KWYV b 0To YeyovOos Ny jers

0]
0]
e H eyx&pola OPUN TOU ILO gvepyntlkoU nidaxka - transverse momentum (pr)
H eyx&pola eAAelnmouco opun met

H

avodro lwtn p&la TV TeoodpPwV TILOAKWV



BAua 5° Suyypadr the ékBsonc — Napouciach anoteAeoudTwy

Oéua 11
1. MNePANTITIKY TAPOUCLACH TNE AVAKATOOKEUNG KAl avayvwplong Aemtoviwy (nAektpovia f
uLovia) ota melpapata oToXelwdwy cwuatidiwy () oto nelpapo ATLAS)
2. MepANMTIKN TOpOUCLOON TNG AVAKATOOKEUNG TNG EYKAPOLAC EAAElTTOUCOG OPUNG OTa
TELPAPOTA OTOLXELWOWY CWHATSLWVY (f oto meipapa ATLAS)
3. Edappoyn twv kpttnpiwv emthoyng yeyovotwv W Kot 6XOALACUOG
4. Mapouocloon anoTEAECUATWY KoL GUYKPLON KATAVO LWV Ao TPAYHOTIKA KAl TIPOCOUOLWHEVA
Sebopéva
5. MéEtpnon tou Adyou acupEeTplag Nws=Nw- , OXOALA KOl CUUTEPACHATOL
Ny 4 +Ny _
Oéua 12
1. MepANTITIKY TAPOUCILACH TNE AVAKATOOKEUNG KAl avayvwplong Aemtoviwyv (nAektpovia
pLovLIa) ota MEpApaTa oToXELWSWY cwuatidiwy () oto nelpapo ATLAS)
2. MepANMTIKA TOPOUGCLOON TNG AVAKATOOKEUNG TWV TMSAKWY OTA MELPALOTA OTOLXELWSWY
ocwpatdiwy (A oto meipapa ATLAS)
3. Edoappoyn Twv KpLtnpiwv eMAOYNRC YEYOVOTWY Z Kol OXOALAOUOC
4. Mapouociloon anoTEAECUATWY KL GUYKPLON KATAVOUWY Ao TTPAYHOTIKA KAl TIPOCOUOLWHEVAL
Sebopéva
5. Métpnon tou Adyou mapaywyng urmoloviwv Z pe 0, 1 kot 2 miSakeg, oXOALA KOl GUUTIEPACUOTOL
Oéua 13
1. MNepANTITIKY TAPOUCILACH TNG OVAKOTAOKEUNG TILOAKWY OTO TIELPAUATO CTOLXELWSWV
ocwpatdiwy (A oto melpapa ATLAS)
2. MNeplAnmTIKA MOpoUGCLOoN TNE AvayvVWELoNG Twv MISAKwWY armd Koudpk b ota nelpapota
otolxelwdwv cwpatidiwv () oto neipapo ATLAS)
3. Edappoyn Twv KpLtnpiwv emAoynG yeyovotwy ttbar kot oxoAlaouog
4. MMapouociloon AMoTEAECUATWY KoL UYKPLON KATAVO LWV OO TTPAYHOTIKA KOl TIPOCOUOLWHEVAL
Sebopéva
5. ME£tpnon tng oUVOALKNG evepyoU Slatopng mapaywyng ttbar, oxoAla kol cuunepdopata



