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hands on particls physics

CMS Masterclass 2015
for Moderators

Tracker
ECAL
HCAL
Muons

- il
20i1enoid coll

Total weight 12500 t, Overall diameter 15 m, Overall length 21.6 m, Magnetic field 4 Tesla




"\ﬂ"J‘,i CMS masterclass features

* 3000 events:
« W
« Z,JI¥ Y
10 H-2 y»y, repeated
« 3H=>ZZ, repeated y | 5,
* 1Spy-online (WebGL version in testing)
* New! CIMA — CMS Instrument for Masterclass
Analysis
« Updated documentation at
http://tinyurl.com/cmsmcdoc2015.

Students find e/u and W+/W-; create dilepton abd
Higgs mass plot.


http://tinyurl.com/cmsmcdoc2015

About collisions

* Protons as "bags of partons”

* Parton-parton collisions

* Each parton shares only a portion of proton momentum
* W+/W- as probe of proton structure
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Detector Model
Tracker
ECAL Barrel
ECAL Endcap
ECAL Preshower
HCAL Barrel
HCAL Endcap
HCAL Outer
HCAL Forward
Drift Tubes (muon)
Cathode Strip Chambers (muon)
Resistive Plate Chambers (muon)
Tracking
Tracks (reco.)
Clusters (Si Pixels)
Clusters (Si Strips)

Rec. Hits (Tracking)
ECAL
Barrel Rec. Hits

Endcap Rec. Hits

Preshower Rec. Hits
HCAL
Barrel Rec. Hits

Endcap Rec. Hits
Forward Rec. Hits
Outer Rec. Hits
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ISpy-online
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missing
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Student tasks

Students must distinguish W from Z candidates.
Typical guestions are about third lepton track or high
missing Et in dilepton event.




Student tasks

X Vaas

Students distinguish electron events from muon events.




Student Tasks

X Vaas

Students distinguish W+ from W- using track curvature.
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Student tasks

Students look for H>ZZ and H->yy events.
Occasionally, students “find” too many Higgs candidates.
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CMS Instrument for Masterclass Analysis

Choose your Masterclass Choose your location Choose your group
test Buffalo &
Test2 exicoCity T
3Jan2015 Quito 8
10

Choose the date of your masterclass, the institute, and your dataset.

Recording event data

Find your
dataset.

Record parent
particles and
decay modes.

Back Events Table Mass Histogram Results

Masterclass: 31Jan201S
location: MexicoCity

Group: 8
final state primary
Event index: Event number. #Electron Higgs bz Zoo
705 v | 27431673 Muon W W+ W-

Eventindex Event number Chosen Values Mass

704 400912970 W+

703 135353826 mu; W+

702 5006 Zoo

701 329962807 Zmu 50.642

Mass:

7.512

Next




What you see

X Vaas
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Tiee Remione: daka fhom e histogram by Ralding e cid key
K comrrand key for mac users)
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What you see

Maxx Hishogram Fas L
Mla clerodac b 25 am 30 SN sl o
docation: Crosnen
Sroup Muon Elactron
1 a a
2 a a
3 19 22
< 23 15
3 13 2
<] il 3
7 a a
g 18 15
3 21 13
10 a a
11 2 24
12 13 13
13 15 22
14 24 15
15 a a
Total:

Muon Elactron W
135 172 21

- W z Higgs Zoo Total
a a a a a a
a a a a a a
G 1 19 a 14 ]
| 15 13 i 13 a2
| 9 1 a g i7
G - =1 a 11 I
a a a a a a
7 1d 12 i 14 -]
1 1d 1 a 12 23
a a a a a a
14 14 17 a 1 51
7 13 12 3 1d =7
1 15 jLa] i -] A4
7 17 15 a ] =7
a a a a a a

z Higgs Zoo Sum

127 g 103 ]




"\ﬂ"J‘,i Additional step with CIMA

https://www.i2u2.org/elab/cms/cima/auth.php
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Additional step with CIMA

https://www.i2u2.org/elab/cms/cima/Classes.php

https://www.i2u2.org/elab/cms/cima/auth.php
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MasterClass

Enter name of new event:

Edit Event

Select event:
Test2

Manage Tables:

thange active status

Masterclasses

Test? -
3Jan2015

v e
Femilab-0&Mar201 5

Femilab-07 Mar2015-14C
Femilab-07 Mar2015-15C

Femilab-12har2015 -

Create new Masterclass Event

= Edit Event

delete

status
(active)
(active)

(active)
(active)
(active)
{active )
{active )
(active)
(active)
(active)
(active)
(active)
(active)
{active )
{active )
(active)
(active)

Create Event

Choose:
- Date
- Results button

- Nothing else on this page!

AINES
Ry
RiyadhTeam2
RiyadhTeam3
RiyadhTeamd

adhTeam "

# of Groups
15
15
15

15
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Combined results

Takbbes: FlyadnTes

1 RlyadiTeam: FiyadhTeams RiyadhTeamd

Group Muon Elactron W W W z Higgs Zoo Total
1 a 1 a 1 a a 1 a 2
” g 1 a 17
. - —
Back ams Hisiogre Smzig ) . ; .
el a 3 50
Tabils: FlyadnTaamr SiyadnTasmn Sy adnTeams RiyadnTeamd 1 a a a
1 a a a
o o o 2
Ewamis | . 1 a a a
=t g a 1 a
i o o a
i o o a
i o o a
i o o a
i o o a
i o o a
i o o a
i o o a
i o 1 1
0 o il a
0 o il a
I I I I o 1 2 2
A vy e I ; :
z T S g0 S g e A S o B0 T S B e g R o B 2 = 7
0 o il a
NLaC-C il (3] u a a a
2 a i -
0 o il a
E 1 1 a 1 1 [ a il 1
S a a a i i a a il 1
2 15 15 g & 3 1 a 3 3
3 a a a 0 0 a a il 1
Total:
Mugn Electron W W W z Higge Zoo sum amu W
73 3 3 5 I 54 3 14 158 144 as




“ / ( “l Q&A
Students might ask:
* About individual events -2 try to keep it general
* About double events, like W+W- or WZ (nope)
* Life at CERN or Fermilab
* Popular doomsdays

You might ask or comment on:

 How students decided on specific candidate events
 Awesome CMS magnet

* How their day went

Questions for me: kcecire@nd.edu



mailto:kcecire@nd.edu

