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What 1s DV+Jets ?
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mass splitting, or decays through off -shell mediator .
Y long-lived (LLP) §__’:Q__
AIf decays into quarks or several charged products
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Y LLP givesdisplaced vertex (DV)

A Techniques for reconstructing long-lived BSM particles
Improved dramatically since Run 1.

A Triggering: jets can come from initial or final state

Y DV+Jets searches for LLPs with DV signatures in events
triggered by multi -jets

Be inclusive to as many models as possible:
Higgs portal & RPV SUSY




Higgs Portal Models

ADark matter (DM) could have Dark Sector
higher generation particles

AUi joarksctorLdl ) ET* 1t i p
couple with the SM via the
Higgs (i.e. a Higgs portal) if they
have mass

ATherefore Higgs should be able
to decay into dark sector
particle pairs

AJets from Higgs production
process and DS particle decay



RPV SUSY Signal Models

AWe are also sensitive to many models that predict LLPs with jets

AParticularly R-Parity Violating SUSY
ASmall RPV coupling Y | olived F

Strong production  ,----

Gluino: P
mg=1.6-2.6TeV

Neutralino:
M0 = 10 - 2550 GeV

TEO =0.01-10ns
1

Higgsino:

myo = 100 GeV - 1700 GeV

Tyo = 0.01-10ns 5




Analysis Overview and Selections

AFull Run-2 dataset: 139 /fb

AMulti -jet trigger

A2 SRs:High pT Jet and Trackless Jet
signal regions [SR] (if jet is trackless,

can lower jet pT req.)

ADVs must:

A lie outside of detector material,

A have 5+ tracks,
A invariant mass O -
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Combined Background Estimate

Generator GEANT4 TruePileup FakesPileup i 0
*— o— N-trk
Tracks Tracks Tracks Tracks
DVs 3
a / ) 4 ai ) 4 / 4 )
/ 7 / /
f o’ s o
¢
t _/ \_ JJ \_ J \C J
' Hadronic Merged Vertices Accidental
SM Decays Interactions (HI) (MV) Crossings (AX)
Nonein SR Dominates Primary in Secondary in SR
(high mass, low mass, high mass
high # tracks) Inside material



Combined Background Estimate

Estimate three main sources of background
Individually and combine

AHadronic Interactions (HI): [normalisation
data-driven]

A

A Functional fit to & ptt A6
A Extrapolate with MC-based correction to .
o p1t A6 :
10 GeV

AMerged Vertices (MV): [fully data-driven]

A Look at deficit of distance significance between
pairs of DVs in same event vs different events

A Accidental Crossings (AX): [fully data-driven]
A Add crossed tracks to DVs

A Get rate from0 © * decays with extra track
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Inclusive Background Estimate

Alternative method. Combined and inclusive estimates cross -check each other.
AAIl sources of background correlated with prompt jets
Y If know # DVs per jet in control region [CR] can take# SR jets and estimate # DVs

AUse single photon trigger as CR (no contamination from jetty signal)
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Signal Region Combined Inclusive Observed
High pT pBIY M w T8 @ 3
Trackless P PP T o §
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Results
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Conclusions

AWe searched for hadronically-decaying long-lived particles in the presence of many
jets

ANo significant excess observed
A Strict limits placed on the existence of such particles under two SUSY models
AHiggs portal interpretation still in progress

ACurrent public results here: ATLAS-CONF-2022-054
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