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Interesting processes are rare!
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There is no Higgs-boson detector!

this is what we are looking for...
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Step |: find events with the right ingredients

We are looking for e*e-u*p-...

Is this event ok?
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Step |: find events with the right ingredients

We are looking for e*e-u*p-...

What about this one?
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Step |: find events with the right ingredients

We are looking for e*e-u*p-...

And this one!?
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Signal and background
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Selections
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Step 2: reconstruct properties of initial particle

® We have 4 particles...
v" ... with their energy (calorimeters), charge and momentum (tracker)

® Use pairs of opposite sign e*e  and p*H-

2 2
® Reconstruct invariant mass from the 4 particles )] — \/(Z EZ) — (Z ﬁb)
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Extract signal from background

> 0.1:H|x|[|].(.(||r|||r|r|]ux.v]u|u||.,:
& 0.09F ATLAS Preliminary E
- Simulation 3

M . 2 :E 2 z : — 2 §0-08? e m,=125GeV
p— i — p’l, 20_072_ —— Gaussian fit

0.061 11,77+ ,0u20/2021
0.05}- (s =8TeV)
. F m=(123.90 £ 0.03) GeV
0.04f 5= (226 +0.03) GeV
0_035_ fraction outside + 26: 19%

0.02F

5_ without Z mass constraint

80 90 100 110 120 130 140
m [GeV]

2u2e/2e2u

OO®
o0

Number of events

‘ Z + 2 quarks

- 39 1O,
O00®
SEete,
100
O
QOO0
C000
0000
00
@000

3
I
S

Marco Delmastro (experimental) LHC physics



Extract signal from background
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Extract signal from background
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Extract signal from background

¢ Background gets estimated...
v ... from simulation (normalized to data)

v ... directly from data (“control regions”, enriched in background events)
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How significant is an excess!?

* pO0: probability that the excess is due to a fluctuation of background
* Significance: S 7
4~ — po = 1— Erf [ —

VB V2

- 3ois an evidence (py = 0.27%)

* Convention:

- Soisadiscovery (py = 5.7.107)
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How significant is an excess!?
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Significance increase with data (and time!)
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