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hands on particle physics

CMS Masterclass 2013

Tracker
ECAL
HCAL
Muons

Total weight 12500 t, Overall diameter 15 m, Overall length 21.6 m, Magnetic field 4 Tesla
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‘«&}- QuarkNet W and Z Decays

Because W and Z only travel a tiny distance before
decaying, CMS does not "see” W or Z bosons
directly.

CMS can detect: @& -=n—-:::: @ .===_::::2

* electrons
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CMS can infer:
* neutrinos from "missing energy”
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Use new data from the LHC in iSpy to test
performance of CMS:
» Can we distinguish W from Z candidates?
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Measurement

» Can we make mass plot of Z candidates?
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 Can we find rarer ZZ events?
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Can we pick out electrons "~ WY wJo
and/or muons?

How should an event be filtered so we can recognize the correct tracks?
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Recording event data

Dataset Ord No Ev No electron muon W+ cand W- cand W cand Z cand "z00" ZZ cand Mass Mass-->odd
masterclass_1 1 104488192 1 1
masterclass_1 2 104883322 1 1
masterclass_1 3 106817913 1 1
masterclass_1 1 109019570 1 1
masterclass_1 5 110202776 1 1
masterclass_1 6 111147144 1 1
masterclass_1 7 143928422 1 1
masterclass_1 8 145942990 1 1 89.40 ——{ 89 ) —
masterclass_1 9 149498854 1 1 93.61 93
terclass_1 10 150447432 1 1
nhasterclass 1 | 11 | 151909513
Jmasterclass_1| 12 | 152676268
masterclass_1 13 155762440
masterclass_1 14 157942843
mrnnbtaralana 41 ac 4cnNnATINAC
masterclass_1 99 95617291
masterclass_1 100 96831177 '
Sums --> 8 2 2 6 0 2 0 0
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et Tubos (muon) '>/ 3 /1 placed in table
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Resistive Plate Chambers (muon) 0 g
Tracking ? % :
Tracks (reco.) ° =z R
Clusters (Si Pixels)
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Rec. Hits (Tracking) 1
ECAL ?
Barrel Rec. Hits ™ v
EMCADRBC' Hits g b ¢ 1 5 El 13 17 21 25 29 33 37 a1 4as 4as 53 57 61 65 &2 73 77 B1 85 B9 a3 97 101 105 109 113 117 121 125 129 133
Preshower Rec. Hits 0 b Mass
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r [ Results_Trantor [ Ma;slpldt_Trantor [ Datz_Terminus 1 Resulls_Terminus\ Massplot_Terminus '( Inu_sxt_data 1 I_ext_datz /
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Moderators’ page

EditGrid pememe ot

Preferences | Verlfy Emall | Logout

Spreadsheet / gnmasterclasses / CMSWZ2013sample
File Edt  View Format Insert Data  Share Publsh  Collaborate Macro Help

o s a2 & 23 d& (Ad ¢)(8pt_ ¢) B 7 U s EEFE AN | HOew 3 ==k 1
Al A
LA | 8 | ¢ [ o | e | F | 6 [ W | v | 4 [ k | v | m |
s Institute electron|muon|W+ cand|W- cand(W cand|Z cand |"zoo" |ZZ cand|e/mu |W+/W-
! A 131 140 117 99 13 29 35 3| 0.94] 1.18
® B 147| 140 106 75 19 23 2 2| 1.05] 1.41
® C 93| 129 92 69 5 32 22 2| 0.72| 1.33
! Combination --> 371| 409 315 243 37 84 59 71 091 1.30
2 Mass Plot - All Institutes
10 12
1
12|
T 13 10 -
14
15
18 2
17 O
18 =
19 ®
20 o
N @
22 o
— 2
24
25
2%
27
2] |
29 33 41 49 57 65 73 81 89 97 105 113 121 129 137
30 Mass (GeV)
31
32

1
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;QuarkNe) Try some real events
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Tracks (reco.)
Clusters (Si Pixels)
Clusters (Si Strips)
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Open iSpy-online with:
- - Firefox ver 5 or greater
- - Chrome
| - Safari \ e
1 Goto e

http://vvvvvv.i2u2.orqéefl“éb/cms/event—displav

Rec. Hits (Tracking)
ECAL

Barrel Rec. Hits
Endcap Rec. Hits

Preshower Rec. Hits
HCAL

Barrel Rec. Hits
Endcap Rec. Hits
Forwar d Rec. Hits

Outer Rec. Hits
Muon
DT Rec. Hits

DT Rec. Segments (4D)

CSC Segments
RPC Rec. Hits

CSC Rec. Hits (2D)
Physics Objects
Electron Tracks (GSF)

Tracker Muons (Reco)

Open iSpy-dvd with:
- Firefox ver 7 or greater B e

Stand-alone Muons (Reco)

Global Mucns (Reco)

Calerimeter Energy Towers
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Try EditGrid: http://tinyurl.com/cmsmc13sandbox




