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CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0m Pixel (100x150 pm) ~16m* ~66M channels
Overall length :28.7 m Microstrips (80x180 pm) ~200m? ~9.6M channels
Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m?> ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

/

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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https://www.i2u2.org/elab/cms/graphics/CMS_Slice_elab.swf
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Data recorded:; 2011-May-25 02:00:19.2296 73 GMT(10:00:19 CEST)

Run/Event 165633 /394010457

CMS Experiment at the LHC, CERN
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266 [/ —
267 wvoid Plotter::MakeHistogramsZX( TString input_file_data_name, TString input_file_FR_name )

268 | {

269

70 FakeRates *FR = new FakeRates( input_file_FR_name );

.

772 input_file_data = new TFile("./" + input_file_data_name);

273 input_tree_data = (TTree#)input_file_data—»Get("CRZLLTree/candTrea");

774 Init({ inmput_tree_data, input_file_data_name )};

75

75

277 if (fChain == 8) return;

iTa

79 Long6s_t nentries = fChain-s>GetEntriesFast();

280

281 Long6&_t nbytes = 8, nbh =

282

283 for (Longé&_t jentry=0; jentry<nentries;jentry++)

284 {

285

285 Longé4_t ientry = LoadTree(jentry);

287 if (ientry < @) break;

288 nb = fChain->GetEntry(jentry);

289 nbytes += nb;

Fa' |

291 if { ICRflag ) continue;

292 if { ltest_bit(CRflag, CRZLLss) ) continue;

Fa's ]

790 _current_final_state = FindFinalStateZX();

295

06 _current_category = categoryMorl7(nExtralep, nExtraZ, nCleanedletsPt38, nCleaned]etsPt38BTagged_bTagSF, jetQGL,

297 p_JJQCD_SIG_ghg?_1_JHUGen_JECNominal, p_JQCD_SIG_ghg2_1_JHUGen_JECNominal, p_JIVBF_SIG_ghvl_1_JHUGen_JECNominal,
798 p_JVBF_SIG_ghvl_1_JHUGen_JECHMominal, pAux_JVBF_SIG_ghwvl_1_JHUGen_JECNominal, p_HadWH_SIG_ghwl_1_JHUGen_JECNominal,
%9 p_HadZH_SIG_ghzl_1_JHUGen_JECNominal, jetPhi, ZZMass, PFMET, true, false);

J00

301

302 f/ Calculate yield

303 _yield_SR = _fs_R05_5S.at(_current_final_state)*FR->GetFakeRate(LepPt->at(?),LepEta->at(2),LepLepIld->at(?))*FR->GetFakeRate(LepPt->at(3),LepEta—>at(3), LepLepIld->at(3));
0

305 _axpacted_yield_SR[_current_final_statel[_current_category] += _yield_SR; // this number needsz to be used when remormalizing histograms that have some cut/blinding
306 _number_of_events_CR[_current_final_state][_current_categoryl++;

I07

308 if ( MERGE_2E2MU && _current_final_state == Settings::fs2mu2e ) _current_final_state = Settings::fs2e2mu; //We can only do this after _yield_SR is calculated
I

310 f/ Calculate kinematic discriminants

1) KD = p_GG_SIG_ghg2_1_ghzl_1_JHUGen / ( p_GG_SIG_ghg2_1_ghzl_1_JHUGen + p_QQB_BKG_MCFM#getDbkgkinConstant(Z1Flav#Z2Flav,ZZMass) );

112 D2jet = (nCleaned]etsPt38>=2) ? DVBF2j_ME(p_JIVBF_SIG_ghvl_1_JHUGen_JECNominal, p_JJQCD_SIG_ghg2_1_JHUGen_JECNominal, ZZMass) : -2 ;

113 Dijet = (nCleanedletsPt38==1) ? DVEF1j_ME(p_JVEF S[G_ghui_l_JHLlE-nn JECNominal, pAux_JVBF_SIG_ghvl_ 1_.'.IHLIG-an JEEHumnal, p_JacD_SIG ghg 2_1_JHUGen_JECMominal, Z7Mass) : -2 ;
34 DWH = (nCleanedJ)etsPt3@>=2) 7 DWHh_ME(p_HadwWH_SIG_ghwl_1_JHUGen_JECNominal, p_JJQCD_SIG_ghg2_1_JHUGen_JECNominal, ZZMass) : -2 ;

115 DZH = (nCleanedJetsPt3@>=2) 7 DZHh_ME(p_HadZH_SIG_ghzl_1_JHUGen_JECNominal, p_JJQCD_SIG_ghg2_1_JHUGen_JECNominal, ZZMass) : -2 ;

1.

17 ff Fill m&l Z+¥ histograms

118 unblinded_histos->Fil1M41ZX( ZZMass, _yield_SR, _current_final_state, _current_category );

19 blinded_histos->Fil1M&1ZX({ ZZMass, _yield_SR, _current_final_state, _current_category);



Cestice u modelu detektora

elektron = kratka zelena linija
mion = duga crvena linjja
neutrino = isprekidana linlja

foton = kratka linlja
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1.

Otvorite link

Zagrab-25Feb2019 Choose your location
CERN-08Mar2019 CroatianTeachers2019

hiAan AentsMar?2019

Choose your group

—h

SVoje grupe

APS-AprMtg2019
CERN-16Apr2019

Results (CroatianTeachers2019) ~ Event Display

Back Events Table (Group 1) Mass Histogram (CroatianTeachers2019)

Instructions (also available as screencast):

Masterclass: CERN-16Apr2019
location: CroatianTeachers2019 1. For each event, identify the final state and select a primary state candidate.
Group: 1 ° For Higgs or Zoo candidate, no final state is chosen
o |f you cannot decide between W+ and W-, choose W instead
2. If you think the final state is a neutral particle (like a Z), but you don't know its exact type, select NP for "neutral particle." Ifind_ its mass_frpm the Event Display
' r{ o o \ )

it.
3. Once you have selected everything, click "Submit".

In case of an error, double clicking the data line will reload it; you can then try it again.

Select Event final state primary state candidate
Event index: Electron W~ NP
Muon (u) wt w
Event number: 1-1

Event index Event number Chosen Values Mass


http://goo.gl/8rDQbh

ISpy WebGL

Trac
Tracker Inner Detector (+)
Tracker Inner Detector (-)
Tracker Endcap (+)
Tracker Endcap (-)

ECAL Barrel

ECAL Endcap (+)

ECAL Endcap (-)

HCAL Barrel

Open file(s) from the Web

Open local file(s):
(XL No file chosen




ISpy WebGL

Detector

FPixel Barrel

Tracker Inner Detector (-)

Tracker Endcap (+)
Tracker Endcap (-)
ECAL Barrel

ECAL Endcap (+)
ECAL Endcap (-)

HCAL Barrel

Events
masterclass_samples.ig =T T ST
g masterclass_1.ig Events/Run_1/Evant_2
masterclass_2.ig Events/Run_1/Event_3
masterclass_3.ig Events/Run_1/Event_4
masterclass_4.ig Events/Run_1/Event_5
masterclass_5.ig Events/Run_1/Event_6
masterclass 6.ia Events/Run 1/Event 7

masterclass_1.ig: Events/Run_1/Event_1

10.




iISpy WebGL masterclass_5.ig:Events/Run_5/Event_40 [40 of 100]
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Global Muons (Reco)
Electron Tracks (GSF)
Photons (Reco)
Missing Et (Reco)

ODbjekti koji moraju bitl ukljuceni u modelu detektora



ISpy WebGL masterclass_5.ig:Events/Run_5/Event_55 [55 of 100]
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“  Imported
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" Si Pixel Clusters

> HCAL L
Si Strip Clusters

> Muon

- Tracking Rec Hits

“ Physics
Vertices (reco)

Matching Tracker Dets

Electron Tracks (GSF) Tracks (reco.)

@ @8 &0 &8 @ 8 ¢ O O

Photons (Reco) g __1{..-.
Missing Et (Reco) < N

Click on a name under "Provenance”, "Tracking”, "ECAL", "HCAL", "Muon", and "Physics" to view contents in table
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ISpy WebGL

masterclass_7.ig:Events/Run_7/Event_20 [20 of 100]

OO

“ Muon

Matching muon chambers
CSC Segments

RPC Rec. Hits

DT Rec. Segments (4D)
DT Rec. Hits

“ Physics

Vertices (reco)

Tracker Muons (Reco)
Stand-alone Muons (Reco)
Global Muons (Reco)

Jets (Reco)

Missing Et (Reco)

CMS Experiment at the LHC, CERN
Data recorded: 2010-Sep-23 20:02:26.492818 GMT B
Run / Event / LS: 146511 /27237512 / 35
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T
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Click on a name under "Provenance”®, "Tracking", "ECAL", "HCAL", "Muon”, and "Physics" to view contents in table




Electron Tracks (GSF) ]
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iISpy WebGL masterclass_5.ig:Events/Run_5/Event_56 [56 of 100]

= [« n]afa a € f]e]i]a
v HCAL

T CMsS Experiment at the LHC, CERN o . s
Data recorded: 2010-Oct-03 11:50:20.710492 GMT
Barrel Rec. Hits ] Run / Event / LS: 147114 / 152247012 / 258 »
Endcap Rec. Hits [ ] .
4 o
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L
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i
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“ Physics
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Jets (Reco) [ ] I . " .
Missing Et (Reco) v . - '

Click on a name under "Provenance®, "Tracking”, "ECAL", "HCAL", "Muon"”, and "Physics” to view contents in table




ISpy WebGL masterclass_3.ig:Events/Run_3/Event_25 [25 of 100]

= luw]a]a a]n w n]e d]e]i]s
> Detector

CMS Experiment at the LHC, CERN

“  Imported
» Provenance

—_———

» Tracking

» ECAL

¥ HCAL

“ Muon

Vv Physics
Vertices (reco)
Photons (Reco)
Jets (Reco)
Missing Et (Reco)

e 8 &8 &8 ©0 © ©0 ©0 © © © ©

Click on a name under "Provenance”, "Tracking”, "ECAL", "HCAL", "Muon", and "Physics” to view contents in table




Back Events Table (Group 7) Mass Histogram (SplitA2019) Results (SplitA2019)

Masterclass: CERN-16Apr2019 Instructions (also available as screencast):

B . 1. For each event, identify the final state and select a primary state candidate.
location: CroatianTeachers2019 o For Higgs or Zoo candidate, no final state is chosen

Gmup: Fi o If you cannot decide between W+ and W-, choose W instead
S 2. If you think the final state is a neutral particle (like a Z), but you don't know e oxoct ype, oo red e A o ) . \=) GA
# Vase ru e from the Event Display and enter it.
3. Once you have selected everything, click "Submit".

In case of an error, double clicking the data line will relcad it you can then try it again.

final state primary state candidate

. NP Mass: 84.74  gevicr
Electron w- NP I Higgs

CIMuan () Cowe ~ Zoo

# dogadaja_

mber: 7-17

liknite ako mislite
Event index

e ... P NIEECINENERENE
Back  Events Table (Gr da Je CeStICa Its (Si elektron nastao raspadom
elektron

Masterclass: CERN-16Apr2( IS SCTeer n e Utra I n e ée Stl Ce

- . - “1.3 [
location: CroatianTeachers2( a For Higgs or Zoo ca

Grnup: T e [f you cannot decide between W+ and W-, choose W instead
2. [f you think the final state is a neutral particle (like a £, but you don't kmow its exact type, select NP for "ne

Event Display and enter it.
3. Once you have selected everything, click "Submit®.

Submit

Kliknite

“Submit”

o riicle.” Find its mass from the

In case of an error, double clicking the data line will reload it; you can then try it again.

Select Event final state primary state candidgte

Event index: 1 B || Electron W
I Muon () we

e Zaokruzite na najbliZi
Event index Event number Chosen Values Mass neparni brOj

17 7-17 e, NP 21 84.74

MNP Mass:




Back Events Table {G roup ]r} Mass Histogram (CroatianTeachers2019) Results (CroatianTeachers2019)

below the histegram. Pleass ba awars that the meass histogram is us

Nakon svakog analiziranog NP ili H

dogadaja otvorite "Mass Histogram
(SplitA2019)”

5 7T 8% 11 13 15 17 19 21 23 256 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 69 61 63 65 67 69 /1 73 ¥5 77 79 81 83 85 87 89 91 893 95 97 899 101
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x
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