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GMSB Comparison with SM

Inclusive search using the Z (``)+ 6E T final state
No requirement on source of Z - all included
Different production mechanisms lead to different types of events
Compare GMSB signal in two different channels to Standard
Model “inclusive Z ” background

Particle M (GeV) Particle M (GeV)
d̃L 1333.55 ẽL 414.74
ũL 1331.57 ν̃e 405.44
b̃1 1216.96 τ̃1 198.94
t̃1 1121.19 ν̃τ 402.03
d̃R 1215.68 ẽR 198.89
ũR 1220.76 τ̃2 407.97
b̃2 1229.33 -
t̃2 1240.01 -
g̃ 1221.23 h0 96.74
χ̃0

1 134.72 H0 738.59
χ̃0

2 172.28 A0 731.41
χ̃0

3 241.34 H± 740.54
χ̃0

4 443.31 t 171.0
C̃±1 152.14 G̃ 4.62 ×10−9

C̃±2 442.93 -

Table 1: SUSY particle mass spectrum for the GMSB model which is characterized by the
following parameters: Λ = 80 TeV, M = 240 TeV, N5 = 2, tan(β) = 3, µ = 169 GeV.
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Figure 1: Feynman diagrams for leading order neutralino pair production.
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Figure 2: Feynman diagrams for leading order chargino pair production.

3 Signal and Background Monte Carlo

3.1 Signal production and decay

The mass spectrum (see Table 1) and branching fractions have been calculated using ISAS-
UGRA 7.75 and ISASUSY 7.75 [10]. The ISASUGRA takes input parameters from the different
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Example of Neutralino-Neutralino production in GMSB
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Mass Spectrum Generation
Phenomenology of a SUSY model depends on the identity of the
lightest supersymmetric particle (LSP) and the next-to-lightest
supersymmetric particle (NLSP).

All sparticles cascade decay to the NLSP which then decays to its
superpartner and the (stable) LSP.

Λ M N5 tan(β) µ Cgrav

80 TeV 3Λ 2 3 169 GeV 1

Paricle Mass
G̃ (LSP) 4.62 eV
χ̃0

1 (NLSP) 134.7 GeV
χ̃0

4 443.3 GeV
C̃±

2 442.9 GeV

Three particles in Red are grouped together (similar masses) in
following plots
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All plots normalized to 1 in order to compare shapes

h_ptz_sm
Entries  10480
Mean   2.046e+04
RMS    2.448e+04

 [MeV]
T

p
0 50 100 150 200 250 300 350 400 450 500

310×0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

h_ptz_sm
Entries  10480
Mean   2.046e+04
RMS    2.448e+04

 of Z
T

p h_X1Zll
Entries  47130
Mean   9.106e+04
RMS    6.921e+04

h_X1Zll
Entries  47130
Mean   9.106e+04
RMS    6.921e+04

h_XCZll
Entries  1096
Mean   2.04e+05
RMS    1.078e+05

h_XCZll
Entries  1096
Mean   2.04e+05
RMS    1.078e+05

More massive parent in GMSB
results in greater pT of Z

Leptons receive a boost due to
this higher pT , more massive
parent⇒ smaller ∆R
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Heavier parent implies a
cascade decay in the event, i.e.
more jets and more missing ET
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C̃+
1 → χ̃0

1 + d + ū

χ̃0
3 → µ̃(→ χ̃0

1 + µ) + µ
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Plan

Compare kinematics of Z (``) final state within GMSB for
different sources: missing ET , etc.
Obtain mSUGRA ntuple of events
Compare distributions between GMSB and mSUGRA
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Backup
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Event Generation and Preselection

Generation
Generated 75000 events of the process pp → χ̃0

1χ̃
0
1 based on the SUSY

mass spectrum with ATLAS Athena 14.2.25.9

Forced Z → ``, ` = µ, e decay mode (to save time in event generation)

For 10 TeV, σ(pp → χ̃0
1χ̃

0
1) = 1.88 pb.

Preselection
Z → `+`−, |η(µ/e)| < 2.5 and pT (µ/e) > 6 GeV
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