Light resonances at LHC

e Pseudoscalar mediators allow one to generate the observed DM
relic density thermally while evading constraints from direct
detection experiments.

® g, to the SM fermions Yukawa-like - mediators
would decay mostly to bb

e Main experimental challenge which limits extending searches at
low masses (<100 GeV) is the large background rate

e The challenge at trigger level stringent
requirements on hadronic jets are usually needed
in order to cope with the bandwidth limitations

e New for Run 3 at trigger level:

® ATLAS Phase-I upgrade - correlation between jets
and muons, from b-quark decay, observables at
LVL1

e Extensive use of full scan tracking at High Level
Trigger - better pile-up reduction

e Cutting-edge data acquisition strategies to overcome the HLT
CPU limitations in events where intensive b-tagging algorithms
are used

® Trigger Level Analysis - reduce the energy
threshold at LVL1 by recording only HLT objects,
avoiding the full reconstruction step, with a
consequent reduction of the event size to 0(1%)
of the standard size.

® Partial Event Building - readout and record only
part of the detector, preventing the saturation
of the available bandwidth

ATLAS Dark matter summar

lots

O 1 T T T

_ ATLAS Prellmlnary Vs =13 TeV, 3.6-80.5 5"

_____________________

0.5 -
0.4

0.3F

____________________

bb resonance

i b-trigger
Boosted dib + ISR~ Dilet + ISR 99

single y
trigger

Y + jets
trigger

0.2

- -
S hae"

0.1 Boosted
— dijet + ISR

-
"’
— -

lyj,l <0.3
0.05 Axial-vector mediator | DietTLA, ly,l <0.6 l
004 — Dirac DM .
| mx=10Te:V,gx=l1.0 . AP TV A
0.03156 200 7000 2000
m, [GeV]

July 2019

_____________________

e ANR Light-at-LHC submitted: M. Talby (CPPM), L
Feligioni (CPPM), E. Nagy (CPPM), M. Frigerio (L2C),
G. Moultaka (L2C), F. Bruemmer (LUPM), A. Bharucha
(CPT), ext: L. Zivkovi¢ (Belgrade), E. Salvioni (Padova)

95% CL upper limits

Observed

-=-= Expected

Boosted dijet + ISR

3611
Phys. Lett. B 788 (2019) 316

Boosted di-b + ISR
80.5t
ATLAS-CONF-2018-052

Dijet + ISR
79.88 766"
Phys. Lett. B 795 (2019) 56

Di-b + ISR

79.88 766"
Phys. Lett. B 795 (2019) 56

bb resonance
243&36.11 "

Phys. Rev. D 98 (2018) 032016

Dijet TLA

3682971
Phys. Rev. Lett. 121 (2018) 081801

tt resonance

36.1fb

Eur. Phys. J. C 78 (2018) 565
Dijet

370"

Phys. Rev. D 96, 052004 (2017)

Dijet angular
3701
Phys. Rev. D 96, 052004 (2017)


http://cdsweb.cern.ch/record/2684864

