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My research

@ Beyond the Standard Model (BSM) collider phenomenology

» Extended Higgs sectors (2HDM, singlet extension,...),
Supersymmetry (MSSM, NMSSM, R-parity violation,.. . );

» LHC implications for BSM parameter space;
» Development of public codes (HiggsBounds and HiggsSignals);
» New BSM signatures and search strategies at the LHC;

» Future colliders.

@ Interplay between LHC, cosmology and dark matter

» E.g., electroweak baryogenesis (EW phase transition, CP-violation).
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HiggsBounds and HiggsSignals
Team: P. Bechtle, D. Dercks, S. Heinemeyer, T. Klingl, TS, G. Weiglein

http://higgsbounds.hepforge.org

HiggsBounds HiggsSignals
Confronts BSM Higgs sectors with Confronts BSM Higgs sectors with
exclusion limits from LEP, Tevatron LHC (& Tevatron) Higgs signal
and LHC Higgs searches rate and mass measurements
= excluded/allowed at 95% C.L. = %2 (sep. for rates and mass)
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HiggsBounds and HiggsSignals

Team: P. Bechtle, D. Dercks, S. Heinemeyer, T. Klingl, TS, G. Weiglein

http://higgsbounds.hepforge.org

Useful in (at least) two ways:

@ for BSM theorists:

@ for LHC experiments:

Feedback on the presentation of experimental results.
(Validation tests may reveal where important information is missing.)

Convenient way to test favorite BSM theory with LHC results;

k|

o(pp — [bJtH") x BR(H' — t* v) [pb]

N Emarm S

100E-

o T T T T T T T T
10 200 400 600 800 1000 1200 1400 1600 1800 2000
m, [GeV] 200

%00

€

600

—_

=

800
LY

el

7000 !
)

H—>x (VBF tag)
H—>x (VH tag)
Hos e (ttH tag)

He>bb (VH tag)

H—> bb (ttH tag)
-4

-+
—

-

2

T
Best fit o/og,,

Tim Stefaniak (DESY) HiggsBounds and HiggsSignals DESY FH Fellows Meeting 2018

4/5


http://higgsbounds.hepforge.org

HiggsBounds and HiggsSignals
Team: P. Bechtle, D. Dercks, S. Heinemeyer, T. Klingl, TS, G. Weiglein

http://higgsbounds.hepforge.org

Useful in (at least) two ways:

© for BSM theorists:
Convenient way to test favorite BSM theory with LHC results;

@ for LHC experiments:
Feedback on the presentation of experimental results.
(Validation tests may reveal where important information is missing.)

Ongoing work: Implementation of Simplified Template Cross Section
measurements in HiggsSignals.
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tan B

Some recent results and current work

(1) pMSSM fit to LHC Run-1 data
[P. Bechtle, H.E. Haber, S. Heinemeyer,
O. Stal, TS, G. Weiglein, L. Zeune '17]
60

50)
40
30)

20

10)

Tim Stefaniak (DESY) HiggsBounds and HiggsSignals



Some recent results and current work

(1) pMSSM fit to LHC Run-1 data L |G\
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[E. Fuchs, S. Heinemeyer, S. Liebler, S. Patel,
TS, C.E.M. Wagner, G. Weiglein (to appear)]
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Some recent results and current work

(1) pMSSM fit to LHC Run-1 data L 1[Gy
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[E. Fuchs, S. Heinemeyer, S. Liebler, S. Patel,
TS, C.E.M. Wagner, G. Weiglein (to appear)]

(3) LHC discovery potential for charged Higgs (HF) signature,
+
pp — ’L tvsih My € [145,500] GeV,
< 77, bb, W, ZZ, My, € [62.5,110] GeV.
[H. AbouZeid, M. Hance, J. Nielsen, TS, J. Wittbrodt (in progress)]
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