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“+7 AKO TpaekKkToOpumAaATROCROBAKRABAOIBAMKOBATA CI1
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lmncBawa eHeprunma (B kMissing energy transverseo(METH e )
Onpeapend ce OT 3aKoOHa 3a 3ana3BaHe Ha eHeprumaTtTa wu

N3rnepg B pas3sNnMUWYHWNW pPaBHUHMU, 3D ns3rnenp
Tabnmnua € M3 MepeHMUT e-edrespur uHaAN, BUEMTIWWINCH, U BT N U .
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Open File
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Open Event masterclass_5.ig Events/Run_9/Event 6

masterclass_6.ig Events/Run_9Event_7
masterclass_7.ig Events/Run_9/Event &

masterclass_8.ig Events/Run_9/Event 9

masterclass_9.ig Events/Run_SEvent 10

masterciass_10.ig Events/Run_9/Event_11

Selected event

Close
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masterclass_7.ig Events/Run_9/Event_8
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masterclass_9.ig Events/Run_9/Event_10
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S 060D 00N B E0E P Co Baanan
CMS Experiment at the ! HC, CERN
Selected event ‘ Data recorded: 2012-Sep-03 21:59:12.945621 GMT

Run/ Event/ LS: 202178 / 739864564 ' 204

.

) httpsy//mww.i2u2.org/elab/cms/ispy-webgl/
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iSpy WebGL N25:Events/Run_13/Event_46 [46 of 100]

ad @ 8000

" Detector CIMS CMS Experiment at the LHC, CER / % CMS Experiment at the LHC, CER

¢ Dat: ded: 2011-May-19 21,45:52.309850 GMT
+ Imported Data recorded: 2011-May-19 21,45:52. Hj:‘rz‘c{::’ne‘ LS 1653633‘#70 saai 67
/ /LS: 1708 /
Run/ Event/ LS: 165364 / 70839384 / 67
—— ~ Provenance }

» Event
~ Tracking
+ Tracks (reco.)
~ ECAL
+ Endcap Rec. Hits
* Bamel Rec. Hils
» HCAL
~ Muon
» Matching muon chambers M 3 K
- Physics
+ Missing Et (PF) J etS (R
+ Jets (Reco)
+ Global Muons (Reco)

+ Stand-alone Muons (Reco)

+ Tracker Muons (Reco)

= *» Vertices (Reco)

Close Controls

Invariant mass

OpaHXeRBR@HY CUMALPOHH apgee=s . s 2]

—— ~ Provenance

AKTUBHBR XTAaTOPUMET P M YlES

~ Tracking

cnmcrtema e

~ ECAL

He ce pas3rnexgar oB a

* Bamel Rec. Hils

ynpaxXH,eHMWe -

~ Muon

CnepgkaTtae M3KAKLUYAT e ot

- Physics

aHanmscae, BUXAO X bOUNT N el

K a H |D| MBA& a 3 nl_aﬂl '> U lJ + Stand-alone Muons (Reco)

+ Tracker Muons (Reco)

» Vertices (Reco)

Close Controls
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Detector & CMS Experiment at the LHC, CERN B M )K |q—| w C -C & 6 M T KMaeH, p| M ﬂ @ -Ia 3 I-I a |D|

Data recorded: 2011-Jun-25 10:40:14.828725 GMT

Imported Run / Event / LS: 167676 / 349017381 / 391 H a/\/' > e'v

Provenance

| * EnekTp o HTHPMETKEOCBaEN O K @ 3 @8BH U

Tracking M 3 e n e H 0
Tracks (reco.
(reco.) [66) S KNKWYMN

Tracks } BnmnnaemauncseBaaeBaepr nAe

Barrel Rec. Hits [45] (reco) u Y d 'OP)‘ wealr
Preshor . i 2 ﬂ.l:l:l - CoDEEanon

Endcap Rec. Hits [218] < > Detector CMS Experiment at the LHC, CERN
Data recorded: 2011-Jun-25 10:40:14.828725 GMT
HCAL - ¥ Imported Run / Event/ LS: 167676 / 349017381/ 391

Barrel Rec. Hits [14] ¥ Provenance
Muon Event
“ Tracking

4 pt #px Tracks (reco.) [66]

26.8583 -5.30885 -26.3284
¥ ECAL
Barrel Rec. Hits [45]
Preshower Rec. Hits [42]

Endcap Rec. Hits [218]

v HCAL

MPUNOKPWEPERTK 0B e T [
KOUWTHM MHTepe.cVylpat T
M3IKJ/THOYEeTe ¢ phi ept ¢ px

-1.76977 26.8583 -5.30885 -26.3284
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iSpy WebGL

fn) B> Isedaw):

N25:Events/Run_13/Event_20 [20 of 100]

[sefielulafalals

Tracks (reco.) [90]

v ECAL

Barrel Rec. Hits [451]

Endcap Rec. Hits [162]

¥ HCAL

Barrel Rec. Hits [37]

¥ Muon

Matching muon chambers [12]
% Physics

Vertices (Reco) [6]

Electron Tracks (GSF) [1]
Tracker Muons (Reco) [1]

Stand-alana Miinne (Rarnl (11

£ phi

2.86672

KpauMmHOTO

43.8921

CBCTOAHMUE
nentoH4Ad 001 AMO Hallpe4yeH

CMS Experiment at the LHC, CERN
Data recorded: 2011-Aug-06 22:18:32.522046 GMT
Run / Event / LS: 172822 / 1725059575 / 1278
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4. MpecmMamaeaHrana MM CT:MLUa
a. MlocnepoB anrT3ed/VHIOE Wi LK a T
NnBegHBXKPRBAaMBOHHARPE K A
b HaTtTwunckamnaes nMER@AT NHNL:
ceoTBapPpoO3IOEXemwsa ymcneH
Maca
S3*AkoB fJafeHEBAMY Y4BIAPLALLHAERB AT :
MO HHaec ac N p OT U B O B/H@AKXE A W MWMAMe
. HAKAaQKPyC BO U TKIOEE H 61 0 3 H a BIa/IVHee
i n3crieqBmR WO MEHTFAoT b6esld3 BDME

MIWOHHU TpaekTopuu | (TpekoBsled)d74yainzo.

| Invariant mass

| 90.33 GeV
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W, Z ddzd Zoo?

Zoo-cbbObnTNMAa, KOUTO He MOXe Aa Khnacumdpumuumpame KbM HMUTC
mscnepsame

CMS Experiment at the LHC, CERN CMS Experiment at the LHC, CERN

Data recorded: 2011-Aug-06 22:18:29.734087 GMT §| Data recorded: 2011-Aug-06 22:18:29.734087 GMT
| Run/Event/LS: 172822/ 1724911949/ 1278 =] Run/Event/LS: 172822/ 1724911949 / 1278 /ﬂ—-

e MpoBepaABAa Cce 3apay aj BHaaT av lO3HTW/TEEX A aT C€C oOoTpuuyatTenet
e MpoBepABaMe HanNnpeyHUTeEe UMNOYyNCcKM Ha MIWOHWUTE WU nNuUNC
e MpoBepABaMe 3a HanNMyiume Ha CUMHA afgpoOHHA aKTWUBHOC
e B3numame pealkeoHmHee cMe CUT YPHWU, B TabnumuaTta Cc pe3yn



O 2Oz dH B J MJ4B diHs ds 2e?2¢)

CMS Experiment at the LHC, CERN
Data recorded: 2012-Sep-16 03:46:07.736311 GMT
Run/ Event/ LS: 202973 / 779714361 / 839

[flpoBepsaBsamMe nNooTAenNHO pganun obwuMmsa 3apdap Ha BOWKa

JanpecMAaTaMe MacaT-maMmavacTuuyarta

3 N3obupame (KnNuKksBamMe) NOCNEeAOBATEEAMOHMEA M PRA-M &K T L
YyepBeHMW HaAa MIWOHMUTE) U HaTuUucKamMe Knasumwa M OT K

HaHacamMe pe3yntaTtTunte B Tabnuuarta.



O 2O dzpLlJ H 59

Endcap Rec. Hits [569]
SuperClusters [11]

¥ HCAL

Barrel Rec. Hits [73]
Forward Rec. Hits [1]
¥ Muon

¥ Physics

Vertices (Reco) [22]
Electron Tracks (GSF) [5]
Photons (Reco) [5]
Jets (PF) [51]

Missing Et (PF) [1]

% pt seta < phi

53.129 -0.674531 -2.52053

78.8461 -0.535853 -0.91524

28.458 -0.0092338 -1.49761

48.4797 -1.25421 1.39932

14.0447 1.70301 2.27596

e NWMNnyncurte
CbOTBETHMNA

e MacarTa

4B di3s o

CMS Experiment at the LHC, CERN
Data recorded: 2012-Sep-03 20:34:26.557813 GMT
Run / Event / LS: 202178 / 487671954 / 386

% charge + pos
0.000706739,0.000619119,0.0191476
0.000686163,0.00062408,0.0191225
0.000751479,0.000636563,0.0192094
0.000725999,0.00062776,0.0191008

0.000675678,0.000612455,0.0192387

Ha YyacTuuuTte
Tpex.

s dir

-43.2077,-30.9157,-38.6172

48.0646,-62.502,-44.3011

2.08098,-28.3818,-0.262779

8.27262,47.7687,-78.0471

-9.10323,10.6951,37.2768
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e AHANVNBETHLONTHPAT OHM
HEB TNBTAOB/ATIPAaXHeHNe

e HoepgpobmpmecesHalkakBO
Hepas3rnexpgamme

e ®POTOHKBREBU3IYANU3SUP
KaTdeNnempeKkoB®EYTO
obaykecaperMmcrTpupe
BbB BbTPEWHAPEKOB
AeTeKTOp
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WZH measurement

IPPOG

International Masterclasses

Quarknet

CERN Open Data Portal



https://www.screencast.com/t/lFq86uolB
https://www.i2u2.org/elab/cms/cima-wzh/
http://www.i2u2.org/elab/cms/ispy-webgl/
http://cms.physicsmasterclasses.org/pages/cmswz.html
https://www.physicsmasterclasses.org/
https://www.physicsmasterclasses.org/
https://quarknet.org/
http://opendata.cern.ch/
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