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What is Higgs boson pair
production? Why do we care?

Leading HH production mode: gluon fusion
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Guiding questions:

eMany possible HH
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3. Train Boosted Decision Trees
to separate signal from background
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Combination of searches

Vector-boson
fusion

BDT score bin

Low-/high-m;; gluon fusion

. . . do
in different HH final states q q dme
bb WW T zZ YY H
vt
Vv el
H
q q
—e— Observed limit (95% CL) 200 300 400 500 600 700 800
ATtAs Expected limit (95% CL) mun [GeV]
Vs =13 TeV, 126—140 b~ (UHH =0 hypothesis)
SM _ [ Expected limit £10
Oggr . ver (1) =32.8 T [ Expected limit 20
ObSEXp _____ < 1 | | | | | | | | | | | | | | | | | | _ | ]
e * 0o 14 | < [ ATLAS ~— Combined  — bbyy
- N 7E Vs =13 TeV, 126—140 fo- ultiepton 7
. * B 0 —— bbif + EFiss —— bbt*1™ ]
Multilepton— 17 11 - HH combination -
| - All other k fixed to SM —— Obs.:  95% CL [-1.2,7.2] — How far
bbbb |- * 5.3 8.1 i — == Exp. (SM): 95% CL [-1.6,7.2] .
_ T can we take it?
bbyy[~ 4.0 5.0 - - 1
T = ‘1‘__‘3‘ ..... :“\“V < 10— L I L L L L L
S T g - Voo &  9oF ATLAS Preliminary Baseline, Z+HF CR + E
| o n = VL ' - (s=14TeV, 3 ab” — low GGF SR s
C>C)mb”'-]ed_l IélIIIIIIIIIIIIIIIIIIIIIIIIIIII2I.I9IIIII2.I4II E \\\\\\\ “‘ 85_ HH%bB‘[’A—T"- hlghGGFSR _E
0 5 10 15 20 25 30 35 40 - Ny 7E VBF SR 3
95% CL upper limit on HH signal strength tux - \ \ 65 — all SRs =
bbt" 7~ has highest expected s AN 51 / =
— So AREY W\ [
e, o o B S . A 4 95% CL_:
sensitivity to HH production as o it -
predicted by Standard Model T o E Serhat Ordek
Strongest lower bound on E 68% CL 1
self-coupling modifier k;, of R e e TR e Mar 2017 - Jan 2021

PhD @ Gottingen

e Mar 2021 - Feb 2023:
PostDoc @ Uppsala

e Mar 2023 - now:
PostDoc@UHH+DESY

ATLAS 95% CL observed upper limits on pyy

Run 1: 70 — Run 2: 2.9
Huge improvement, but more precision needed!

Projected bin%‘-only uncertainty on
k, of = 60 % at end of HL-LHC
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