SEARCH FOR
SUPERSYMMETRY AND
DARK MATTER

Netzwerk Teilchenwelt Projektwochen 2017

ATLAS Sophie Li
. . it CERN
FAl LA Supervisor: Philipp Konig, Universitat Bonn \:j
AN 27.10.17, CERN
W
\|‘ TEILCHENWELT
=_—"/ Supersymmetry and Dark Matter UﬂlVGFSltatbonn




Matter and Energy Distribution in the Universe
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Simplified Model
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Backgrounds
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Preliminary Cuts

« Event Cleaning

 Trigger Plateau
« EMUSS > 180 GeV

+ p > 120 GeV » Distinguish between taus and jets
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Data I\/Ionte Carlo Comparlson
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HM Cut 1: Tau transverse mass

Transverse mass m% = \/ 205 ETMSS (1 = cos(A¢(T, piss))

Z->1tt 41" W-1t+v

27.10.2017 Sophie Li Supersymmetry and Dark Matter



HM Cut 1: Transverse mass
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IM Cut 1: Transverse mass

m HM Signal

All Z Processes
m All W Processes
M top/Anti-top

e Sum of transverse masses
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HM Cut 2: meff/HT

T jet
[ ] — .
Scaler sum of transverse momenta danrPr + Xiz1207
- — miss
* Effective mass meyrr = 1/, + E7
> - L e e ] > ST .
o 10°E Lumi = 36.1fb™" — Signal HM 0 Z-vwy 3 o} 5| Lumi=236.1fb™ — Signal HM 0 Z-vy
o - ] other processes B W—tv - = 10° = [ other processes B W—tv IE
K B A% I i 7 S = Y% I t 3
— B Mzt Bl QCD — - M Zt Bl QCD .
o 10 —= > - ]
2 = 3 2 10 = =
= B 7 c - 3
L - ] L : _
1 = B 7
: - e E
107 = - . =
- - 107 =
1072 = | H |_L|_‘ - - R | |
0 1000 2000 3000 4000 5000 6000 0 500 1000 1500 2000 2500 3000
m . [GeV] H; [GeV]

27.10.2017 Sophie Li Supersymmetry and Dark Matter 13



HM Cut 2: meff/HT - Greater

significance
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Events / 100 GeV

Data Comparison
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Compressed Signal Region Cuts
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Summary, Conclusion and Outlook

» Search for Dark Matter
« Supersymmetry = Possible Model
« Signal Regions for 2 different mass scenarios

« No results beyond expected SM Background
e Exactly 1 Tau

No Dark Matter found
q  Other possible decay chains
..Yet .+ Electroweak SUSY
production

 More Lumi = Higher mass
scenarios
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Important Kinematic Variables

* Transverse momentum pr
- Magnitude of missing transverse momentum EJ*S

» Transverse mass mt = \/Zp EIss (1 — cos(Aqb(r pIss))

« Sum of transverse masses m$*™ = mit + m’?

t
» Scaler sum of transverse momenta — Zallrp%" + Zl 1,2 p{f

- Effective mass Mgsr = /1, + EJ*°



LM Cut 1: p*
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W Boson and Z Boson
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IM Cut 1: Transverse mass

Transverse mass m% = \/ 205 ETMSS (1 = cos(A¢(T, piss))
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IM Cut 1: Transverse mass

Transverse mass mpy = \/ 205 ETMSS (1 = cos(A¢(T, piss))
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IM Cut 1: Transverse mass
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Events / 100 GeV

Data Comparison: High Am Signal
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LM Cut 2: Stransverse mass M,
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LM Cut 2: Stransverse mass M,
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