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What did we do?

e Supervisors and their work
* CMS:

o New parts

o Test beam

o Data
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New parts

* Clean room

* Workshop

BN GCAL S,

Silicon sensor

Printed-circuit "Hexaboard”

-
Iv;echaniwl support |
G 'nerates particle "showef’s“
Detects charged particles




-

&;é\\\\\\\\\

Test beam
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In [10]: def draw_all_m(h1, h2, h3, h4, hS, h6, c):

c.cd(1) Tn [11]: c_dm = ROOT.TCanvas("c_dm","for dimuon spectra”,1600,560)
CMS Experiment at the LHC, CERN hl.GetXaxis().SetTitle("Invariant mass (MeV)") c_dm.Divide(3,2)
Aod 124-3E hl.GetYaxis().SetTitle("n. of Particles")
Data recorded: 2011-Dec-01 14:35:39.907994 GMT h1.Draw() h1l = ROOT.TH1F("h "Invariant mass ©-5000 MeV",160,0,5008)
h

Run / Event/ LS: 182798 / 2268703 / 117 c.Updata() h2 = ROOT.THLF("

"Inva

ROOT. TH1F("h ant mass 15600-125008 MeV",100,15600,125000)

h4 = ROOT.TH1F("

1",
2", "Invariant mass 5000-15000 MeV",100,5800,15000)

3

ha", "Invariant mass 100000-2000008 MeV",100,100000,200000)

h
c.cd(2) ha®,
h2.Getxaxis().SetTitle("Invariant mass (MeV)") h5 = ROOT.TH1F("h "Invariant mass 200000-400008 MeV",109,200000,480000)
h2.GetYaxis().SetTitle("n. of Particles") h6 = ROOT.TH1F("h6", "Invariant mass 400000-1400000 MeV",106,400000,1400000)
h2.Draw() X
) for event in tree:
dimuon = (tree.NMUO==2 and tree.KFMUO[@]*tree.KFMUO[1]<@)
if dimuon:
c.cd(3)
. . . e E2 = (tree.EEMUO[@]+tree.EEMUO[1])**2
v el S P2 = (tres.PIRDIO) e DOROTL] 2
' . ‘ . - es py2 = (tree.PYMUO[@]+tree.PYMUO[1])*#2
3-Drau() pz2 = (tree.PZMUO[B]+tree.PZMUO[1])*#2
c.Update()
4(a) m = sqrt(E2 - px2 - py2 - pz2)
Ge@
h4.GetXaxis().SetTitle("Invariant mass (MeV)") if me5000:
h4.GetYaxis().SetTitle("n. of Particles") h1.Fill(m)
h4.Draw() elif m<15000:
c.Update() h2.Fill(m)
elif m<125000:
c.cd(5) h3.Fill(m)
hS.GetXaxis().SetTitle("Invariant mass (MeV)")
hS.GetYaxis().SetTitle("n. of Particles") if m<100000:
hS.Draw() pass
c.Update() elif m<200000:
hd.Fill(m)
c.cd(6) elif m<400000:
h6.GetXaxis().SetTitle("Invariant mass (MeV)") h5.Fill(m)
h6.GetYaxis().SetTitle("n. of Particles") elif m<=1400000:
h6.Draw() h6.Fill(m)
c.Update()
draw_all_m(h1l, h2, h3, h4, h5, hé, c_dm)
c.cd()
c.Update() <_dm.SaveAs ("dimuon_inv_nass.png")
c.Draw()
CMS Experiment at the LHC, CERN Info in <TCanvas::Print>: png file dimuon_inv_mass.png has been created
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There appear to be peaks around 3.1 GeV, 3.7, 9.5, 10, 90, and 680 GeV



10¢

10°

10°

10

CMS Open Data Vs =8 TeV, L,=116 fb!

LI III'III|

LI

|IIIII| 1 | IlI|I|I 1 L I|IIIII

1 10 10°
m,,, (GeV)

Take into account:
Conservation of momentum and energy
Relativity theory and fourvectors
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Why analyse data?

* New particles

e Understand the universe
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THE END
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