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Available Data Sets

2000 di-muon events around the J/Y

2000 di-electron events around the J/{

2000 di-electron events around the Y

100,000 di-muon events in the invariant mass range 2-110 GeV

100,000 di-electron events in the invariant mass range 2-110
GeV

500 di-electron events around the Z boson

500 di-muon events around the Z boson

500 events of W to ev

500 events of W to pv

13 Higgs candidate events: H to vy, 4e, 2e2y, 41

~50 1/pb single muons for top quark analysis (508,561 events)
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Why the tt Data Set?

e Reasons for chosing the tt data set:
— well-designed accompanying activity

— activity requires use of simulated data to
determine cuts and efficiencies

— provides an opportunity to learn Linux, C++, and
ROOT



Preparatory Activity

* We downloaded data and several example
programs to our local Linux machine

— created individual accounts for each member of
the group

* We used MobaXterm to give us virtual
terminals on that machine to access the data

* We studied C++ for two weeks before starting
work with ROOT



tt Events

neutrino




Preliminary Plots

1.Diagnostic Plots

2.DiMuon Mass Plots




Enriching the Top Content of the Data
Sample: Strategy

* |dentify measured quantities that allow us to
distinguish between tt events and expected
background

e Number of simulated events

— tt: 383,167 (signal)

— Drell-Yan: 109,656 (background)
— W + Jets: 76,196 (background)
— QCD: 137 (background)

total: 569,156



Enriching the Top Content of the Data Sample
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Enriching the Top Content of the Data
Sample
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Enriching the Top Content of the Data
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Enriching the Top Content
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Quarknet e

CMS Data Group

emacs@freyr.physnd.edu (on freyr)
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Quarknet

Masterclass Hypatia

File View

event002 xml

Histograms
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How about in Chile?

Classes to learn about Hadronic structure and
Collider and particle physics.

Classes using software hypatia.

Connect relativity with particle physics
through calculations of Z mass.

Make videos about Quark Workbench.

Watch and discussed movies about relativity
and particle physics, for example Interstellar.



Plans for Next Summer

* Continue tt analysis
— Develop a set of cuts
— Determine efficiencies
— Create tt mass plots
— Calculate tt cross-section and mass



Conclusions

We’ve made substantial progress toward
analyzing CMS data in its native format

We are in a good position to finish the tt analysis
by the end of next summer

We are better poised to access and analyze CMS
data in general

In October 2014 LHC Collaborations released
portions of their datasets for education and
research purposes at: http://opendata.cern.ch/



