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[MpakTuyecka 4YacT - 0bpaboTka Ha JaHHW

@ Habop na ganHu 8 LHC ekcnepumenTuTte

o CoavpxaHue Ha pusnyeckuTe CLbUTUS

o [edunHnunsa Ha 3agayata

o Veb npunoxenue 3a obpabotka - CIMA

o Veb npunoxeHue 3a susyanusauusi - iSpy WebGL
o [lemoHcTpauus

o Q&A
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Vckoputena LHC

Large Hadron Collider

MPOTOH
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VckopsiBaHe Ha MPOTOHN

a0
G

o [Npe3s egHa ToYKa Ha yCKOpUTENA, MPEMUHABA efUH DBbHY
NPOTOHUN Ha BCekn 25 ns

100,000,000 x x 100,000,000

@ MHoro manka 4acT OT NpPOTOHNTE B3aMMOAENCTEAT Npu
NPecnM4aHeTo Ha CHOMOBeTe. ToBa ce onpeaens oT
dusmnyeckaTa BeNUYMHA CeUdeHne 3a B3auMogaelicTemMe n ce
n3MepBa BbB eguHuuy barn.

o Bposi Ha ocblecTBeHn cbabCbLM Mexay npoTou e 6 x 108
cbbuTUS Ha cekyHAa
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CvbuTns

TpaekTopnm Ha YacTULW POAEHW NMPU CamMo eaHo cbbuTtue!
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AHanuns Ha gaHHY

‘ Kondurypanns Ha 3agavata ‘

il JAUCTAHLIMOHHA Bp’bjhd. gl
PC Tier-2 sites

PeJyJI TaTH . about 160
T Tier-1 sites
CMSSW, C++
Jledpuuuparn

3ajiauara (Mumern
nporpama)

Pesynrati

+ = GRID

KoMmoTLpHH pecypck
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[NednHuums Ha 3agavaTa

LLle n3cnegpame pasnagm Ha HacTULW KOWTO MMAT CaMO JIENTOHU B
KpaliHOTO CbCTOsIHME. TORa Lue ca pasnagu Ha:

o W= 6030Hu

@ Zy bosoH

@ H 6030H

o [lpyru HeyTpasHO 3apeAeHun HacTuLm

3a BcAKo cbbUTME, LenTa e ga ce onpeaeny MHBapuaHTHaTa Maca
Ha pasnagHanaTta ce 4yactuya. Cneg obpaboTeaHeTo Ha AOCTAaTBYHO
cbbuTus, uenta e fa 6bAAT NAEHTUDUKYBAHN YacTULUTE
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Pasnagn Ha W™ 6o3oHuTte - aiiHmaHoBU gurarpamu
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Pasnagn Ha Zy bo3oHa
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Pasnagn Ha H 6o30Ha

- - - - L
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3annceaHe Ha pe3ynATaTUTE B XUCTOrpama

x
=2

MHoro n3mepsaHus, ce rpynupaT B UHTEpPBaW, Hape4eHu buHose

Cnep HabupaneTto
Ha JOCTaTBYHO
CTaTUCTUKa,
pa3npeseseHneTo
ce dutnpa u ce
onpeaens cpeaHaTa
‘ CTOHOCT
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[umiooHeH cnekTbp

» 13.1 o' (13 TeV, 2016)
% 10 CMS Trigger paths
.
9 10 Preliminary -
@ —
€ 10° B,
. Y
L%) 1 03 Y I low mass double muon + track

double muon inclusive

4

|
1 10 . 102
w*u’ invariant mass [GeV]

Enton LLlymka

Codpuiickn ynusepcuter "Cs. Knument Oxpupckn

CMS Masterclasses 2023



Veb npunoxernne CIMA
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UNIVERSITY OF
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Enton LLlymka

CMS Instrument for Masterclass Analysis
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Veb npunoxenue iSpy WebGL

Detector CMS Experiment at the LHC, CERN
Data recorded: 2011-Aug-06 22:25:1 155
Imported Run / Event /LS: 172622 / 1746150504

Provenance

Event
Tracking

Tracks (reco.) [33]
ECAL

Barrel Rec. His [57]

Endcap Rec. Hits [64]
HCAL

Barrel Rec. His [12]
Muon

Matehing muon chambers [12]

spt 4 charge 4 phi seta spz 4 calo_energy

300194 0.000702865,0.000472449,0.113799 2580514 0.472837 33.4071 -28.3363 991056 14.7291 0
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KonTakTu;

elton.shumka@cern.ch
Bulgarian-MasterClasses-Mentors@cern.ch

https://www.i2u2.org/elab/cms/cima-wzh/
https://www.i2u2.org/elab/cms/ispy-webgl/
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Backup slides

Enton Llymka ku yHusepcutet "Ce. Knument Oxpupckn"

CMS Masterclasses 2023



Obo3HayeHune

CMS Experiment at the LHC, CERN
Data recorded: 2011-May-19 21:45:41.072913 GMT ——— Tracks
Run/Event/LS: 165364 / 69961580 / 66

Electrons

Muons

Missing
energy
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Z — T npumep

Invariant mass

80.33 GeV

Final State Primary State Enter Mass

|80.33)| Gevic?

Next
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Final State

MpoeepsiBame fany eneKTpoOHUTE Ca POAEHN B KOHYCA Ha afpOHHa CTpys
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Z — u T npumep 2

Final State
Invariant mass

88.81 GeV

Primary State

Charged Particle:
W+ W-

© Neutral Particle
(Z,H)

Zoo

Enter Mass

88.81 GeVie?
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dedp?

Final State

CMS Experiment at the LHC, CERN
Data recorded: 2012-Jul-28 22:06:05.125095 GMT
Run / Event / LS: 199833 / 991082101 / 893

Primary State

IpyruTe NenToOHH
ce paxmnar B
CTPyH
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Cvbutne 66.2

CMS Experiment at the LHC, CERN
Data recorded: 2011-Apr-16 15:56:23.546320 GMT
Run/ Event/LS: 162909 / 39360049 / 93
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Cvbutne 26.29

CMS Experiment at the LHC, CERN
Data recorded: 2011-Apr-16 15:56:41.863687 GMT
Run/ Event/ LS: 162909 / 39914293 / 93
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Cvbutne 26.32

CMS Experiment at the LHC, CERN
Data recorded: 2011-Aug-06 22:40:50.821718 GMT
Run / Event / LS: 172822 / 1795453563 / 1336
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