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New (Higgs) physics
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Past work

Mass range: 300 GeV <m <2 TeV
Widths: NWA and LWA (1%, 5%, 10%, 15% of m )
Major backgrounds: ZZ, WZ, Z+jets
Cut-based analysis, exploit signal event kinematics
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No excess in ATLAS data!

- Set limits on heavy Higgs cross section

in the various scenarios
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https://arxiv.org/abs/2009.14791

arXiv:2009.14791

Past work -
ATLAS Simulation Vs=13TeV
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o ggZZ background: H-B =  0.004

e Impact on yields up to ~10%

e Both interferences modelled 0.001

o H-h with analytic reweighting function S TTRIR
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o H-B from empirical function fit to simulation


https://arxiv.org/abs/2009.14791

Past work

Heavy H—ZZ—llvv results

NWA ggF limits

arXiv:2009.14791
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Combine with H—ZZ—4l analysis to maximize sensitivity
No heavy Higgs anywhere ...
2HDM contours exclude much phase space for m  ~ 200 GeV
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2HDM has 5 Higges: h, H, A, H*, H
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https://arxiv.org/abs/2009.14791

Current & future work ATLAS-CONF-2020-027
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e Joined DESY ATLAS team working on Higgs combinations: Improve precision by
combining results from the different measurement channels
‘ Find small deviations from SM, constrain BSM parameter space!
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http://cdsweb.cern.ch/record/2725733/

* Currently investigating possibility of neutrino

Current & future work ((FEE))  channels for di-Higgs analyses

Di-Higgs studies for FCC-hh « Access to Hliggs potential via self-coupling

HH productlon at pp colliders at NLO in QCD

3 [ My=125 GeV,[MSTW2008 NLO pdf (68%cl)

anLolfo]

MadGraph5_aMC@NLO

o2l self-coupling precision measurement
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LHC Vs[TeV] FCC-hh
e pp-collisions at 100 TeV, collect 30 ab™ of data » Involve neutrinos for missing detail: What about
e "Far"in the future (after FCC-ee) but need to E_"ss in such high pile-up conditions?
continue working on the foundations now Avg. interactions/bunch cross.
o Physics potential established in CDR Now O(10)  O(100) ‘ Future
o .. but more details to be filled in! LHC HL-LHC FCC-hh
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https://link.springer.com/article/10.1140/epjst/e2019-900087-0

My favourite plot ATLAS-PHOTO-2012-001
About Higgs physics

> 35 _I | B | | 2 o e | | =200 1 | T 4 I F | i o ) | T* =l I | e | | T4 I F T 1< F I_
w - - —
o - Vs=7TeV | Ldt=0.05f" Apr24, 2011 -
© 30k =
{2} - =
"E - |
£ C ]
o 25 ATLAS Preliminary
E H-2z"'— 41 channel .
o = [ Signal (m, =125 GeV) T
C I Background zz" ]
15— I Background Z+jets, ti ]
C —4— Data ]
10— —
5 —
'U n :I 1| _* ! Y S | t ) I - T - T Pl t { B ) ! Lol t | S O ) t | S | |:
5 10— -
o
jo2}
S 0 =
©
[a4]
& -10F -~
8 50 100 150 200 250 300 350 400 450 500

M, [GeV]

DESY. Page 9


https://cds.cern.ch/record/2230893

My favourite plot

Warming stripes
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