Search for Dark Matter produced in association with a Standard Model Higgs boson
decaying to b-quarks in pp collisions at 13 TeV with the ATLAS detector
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» Extra >3 b-tag bins: target 2HDM+a bbA production. Interpretation

Introduction

» Exclusion limits are set on benchmark models:

Background Modeling > 2HDM+-a (Fig. 6)

» Exclusion region set in m4y-mp plane with tan 3 set at 1 (10)
for ggF (bbA) production.

» Can Dark Matter (DM) be
produced together with a
Standard Model (SM) Higgs

» Background modeled with Monte Carlo simulation.

? . —~
boson: » Main backgrounds: Z, tt and W. q v » Large sensitivity improvements with respect to 36 fb~* results.
> Look for large missing transverse energy and a Higgs > Dedlcat-ed control regions (CR) t.O Z > I’:irst time reaching sensitivity to bbA production.
constrain background normalization: > Z'2HDM (Fig. 7)

boson decaying to two b-quarks (EX 4+ h — bb)

,/ . . .
from ATLAS pp collision (1/s = 13 TeV, 139 fb™1). (;7 , > Exclusion region set in
. . . > 2-Iepton CR for Z. mz~-mp plane. See
» Consider two types of DM models for interpretation. | W v _ I+l
| 2HDM--a: highlichted by LHC DM WG and rich ir » Require 2 muons or 2 electrons. L » Exclusion of mz: extends to results:
| phenomenolog.y shlie Y > 1-muon CR for tt and, W. & tW\;‘C? 3.0 TeV.
' q q
2. L72HDM: used as a benchmark for high-mass resonances. > Require 1 muon and no electron. q ¢ » Finally, upper limits are set on visible cross-sections in a
» Split in muon charge to disentangle tt . . .
g% /,h q h 4 WY W model-independent context for each signal region
g / / S exclusively (Fig. 8).
t / bl A/ X 74 <A X C : -
a\( ~~~~~ » Leptons treated as invisible particles ¢ v > O i h(bb)+DM = O h(bb)<DM X B (h — bb) x (A X €)
' i ' . Figure 4: Examples for Y - - -
gy X q in E;"* calculation to mimic N > mpp bins are merged into a single bin to reduce
kinematics in signal regions. Z, ttand W. model-dependency.

Figure 1: Representative diagrams for 2HDM+a Figure 2: Representative
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» Split in Eri‘mSS to enhance sensitivity to different mediator Figure 5: Example fit distributions in mp,, (left) and in EX (right). Figure 7: £ 2HDM exclusion. cross-sections.



