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WHAT DID WE REALLY DO?

How do we design new Des.ignirll%f seari)hel(separgting Visiting ATLAS, Large Magnet
detectors? (the North Area) signal from background) Facility, the North Area

Measurements (studying neutrinos &

Cooling systems dark matter)
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During the proton-proton collisions, many processes can occur. We are looking to find out if the
Standard Model explains well those that happen in nature. ATLAS is specifically designed to detect
particles, but some of the outcome, such as invisible particles, may escape it unnoticed.




HOW DO WE KNOW THEY’RE HERE?

We obviously cannot see
them.

But we can indirectly notice
them by measuring their
missing energy (or mass)
when proton-proton collisions
occut.




Missing energy + 1 jet

DM production
(s-channel)

DIVI production
VH (with invisible through VBF
Higgs decay) ;

Missing energy + 2 jets




Total yield

o
(0]
—

o

3
©

(]

ATLAS Work In Prbgress
Other

EWK
W—ev
W— pv

Z—vv -@- Data (Stat.)

yyyyyYyY Yy Y Yy L
ITESSSSSS USSSSSSSSSE FESSSSSSSESESSSEESESS
/

VI Sy iy

1000 1500 2000 - 2500
p;'_’I ** [GeV]

Process Relative contribution
/Z - v + 50%
W - v +35%
Single-top / ttbar + 7%
Fakes +0.7%

Here you can see how we’re looking for
abnormalities 1n the data we collect, using
statistical models & predictions.

DARK MATTER
OR

MISMODELLING?



76 counter+=

77 varValue = getattr(signalEvent, wvar)

78 histogram signall.Fill(varValue)

79 print(var , wvarValue)

BT T e DESIGNING SEARCHES
81

82

- SEPARATING SIGNAL FROM BACKGROUND
84 for backgroundEvent in backgroundlTree:

85 countert+=

86 varValue = getattr (backgroundEvent, wvar)

87 histogram backgroundl.Fill (varvalue)

88 print(var , wvarvValue)

859 if counter > maxEvent : break

S0

91

92 counter=
93 for signalEvent in signal2Tree:

G4 counter+=

85 varValue = getattr(signalEvent, war)
96 histogram signal2.Fill(varValue)

97 print(var , varvValue)

98 if counter > maxEvent : break

100 We used simulated I.LHC data

101 counter=

igi fozoiizggi:uncﬂvent in background2Tree: 1n Order tO Create SCI@CUOHS
104 varValue = getattr (backgroundEvent, wvar) .

105 histogram background2.Fill (varvValue) Wthh Could be used tO ease
106 print(var , wvarvValue)

ig; if counter > maxEvent : break th€ SﬁafCh f()f long_]ived

109

110 histograms backgroundl[var] = histogram backgroundl partlcles from proton_proton

111 histograms signall[var] = histogram signall

112 histograms backgroundZ2[var] = histogram background2 o e .

113 histograms:signal2 [var] = histogram_siqﬁal2 COIhSlOﬂS lfl ATLAS.
114

i |

116 c = r.TCanvas ( , , . )

117

118 for war, ranges in listofVariables.items():
119 histograms signall[var].Draw()

120 histograms backgroundl [var].Draw( ) Beam_induced Background

121 histograms signal2[var].Draw ( ) ;
122 histograms background2 [var] .Draw ( ) Muons parallel to beam pipe
123

124 c.Print (var+ )




Number of events

The search for long-lived particles
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Number of events

The search for long-lived particles
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Al-assisted selection
targeting low mass signal
particles



Number of events

Number of events

The search for long-lived particles
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Background Efficiency

Background Efficiency
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Better
Resolution of 25 ps ‘ Better tracking ‘ differentiation
between signal and
background



Cooling systems for new detectors
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ILouie and all the
anizing team!




