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Ê 3 (1,1,1, 1
2
)

ν̂ 3 (0,1,1, 1
2
)
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ΦTP2Z′ physics, II
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ΦTP2Reinterpretation of LHC data

Several programs with partially different philosophies

CheckMATE, M. Drees et al., arXiv:1312.2591

Fastlim, M. Papucci et al., arXiv:1402.0492

MadAnalysis 5, E. Conte et al., arXiv:1206.1599

Rivet, A. Buckley et al.,arXiv:1003.0694

SModelS, S. Kraml et al., arXiv:1312.4175
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ΦTP2Natural SUSY + ν̃R: minimal inverse seesaw model

Weff = WMSSM +
1

2
(MR)ij ν̂R,i ν̂R,j

+ (Yν)ij L̂i · Ĥu ν̂R,j

(Yν)ℓ5 = ±(ZNH
ℓ )∗

√
2m3M5

vu
cosh γ56 e

∓iθ56

(Yν)ℓ6 = −i(ZNH
ℓ )∗

√
2m3M6

vu
cosh γ56 e

∓iθ56

R =





1 0 0

0 cosφ56 sinφ56

0 − sinφ56 cosφ56





φ56 ∈ C

mνh,i ≃ Mi−3, M4 = O(keV),

M5 ≃ M6 = O(few - 100 GeV)

search for sleptons

LHC, 13 TeV, tree-level

for searches: × K-factor 1.17

(B. Fuks et al., arXiv:1304.0790)

dominant decays:

l̃L → lχ̃0
1 , νχ̃−

1

ν̃L → l−χ̃+
1 , νχ̃0

1
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ΦTP2Natural SUSY + ν̃R: Higgsino LSP

µ = 120 GeV, tan β = 10 mL̃ = mẼ , tan β = 10

� excluded, • ambigous, ⋄ allowed , via

r=
S − 1.96∆S

Sobs

8+13 TeV data (13.9 fb−1)

using CheckMATE 2.0 Nh. Cerna-Velazco, Th. Faber, J. Jones, WP arXiv:1705.06583
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ΦTP2Natural SUSY + ν̃R: ν̃R-LSP

additional constraint

pp → χ̃+
1 χ̃−

1 → ℓ+ℓ−ν̃Rν̃∗R

8+13 TeV data (13.9 fb−1) µ = 25 +mν̃ < ml̃ ≃ mL̃ = mẼ

using CheckMATE 2.0 M1 = M2 = 2 TeV, tanβ = 6

mνR = 20 GeV

Nh. Cerna-Velazco, Th. Faber, J. Jones, WP arXiv:1705.06583
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ΦTP2Natural SUSY + ν̃R: ν̃R-LSP

additional constraint

pp → χ̃+
1 χ̃−

1 → ℓ+ℓ−ν̃Rν̃∗R

8+13 TeV data (13.9 fb−1) µ = 400 GeV, ml̃ ≃ mL̃ = mẼ

using CheckMATE 2.0 M1 = M2 = 2 TeV, tanβ = 6

mνR = 20 GeV

Nh. Cerna-Velazco, Th. Faber, J. Jones, WP arXiv:1705.06583

Probing Physics Beyond the Standard Model with Precision, MITP Mainz, 6 March 2018 W. Porod, Uni. Würzburg – p. 26



ΦTP2Concluding remarks

no conclusive BSM signal so far: need good knowledge of tails of distributions

QCD corrections (and partially EW corrections) are know for production and decays of

several BSM particles

strongely interacting SUSY particles

electroweak SUSY particles

leptoquarks

pp → Z′ → l+l−, pp → W ′ → lν

extended Higgs sectors

. . .
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ΦTP2ν̃R-LSP, 3-body decays

for µ = 400 GeV > mL̃ = mẼ , tan β = 6, M1,M2 ≥ 500 GeV
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ΦTP2ν̃R-LSP, 3-body decays

for µ = 400 GeV > mL̃ = mẼ , tan β = 6 , M1,M2 ≥ 500 GeV
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