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Light SUSY dark matter

@ bino-wino: almost mass degenerate winos
and bino LSP

@ wino LSP: M, <« My, i, two
quasi-degenerate states: x?, xi

@ higgsino LSP, u <« My, M>, three
quasi-degenerate states: ¢, X7, X5

@ mass splittings of order 100-1000 MeV
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Search strategies

@ for sufficiently small mass gap a 51, B. Hooberman talk at Moriond:EW, 14.03.22
long-lived massive particle travels | e,
macroscopic distance in the detector : . S TESE
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@ for a larger mass difference {5245 i 51000 Pt
(> 1 GeV) look for soft decay PR,
products
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@ at HL the gap remains
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"Monojet" searches
@ Monojet (and -photon) signal
at ATLAS and CMS
@ Requires pfe&ding > 150 GeV,
ERSS > 200 GeV
@ Note: “mono” = “up to 4"

@ Decay products soft and
escaping detection
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"Multijet" search by ATLAS

@ we recast with CheckMATE a general search for squarks and
gluinos, arXiv:2010.14293, in total 70 signal regions
@ basic (preselection) signal requirements:
@ no electrons or muons
@ 2—6 jets
e large missing energy > 300 GeV

e hard leading jet pr > 200 GeV
e large effective mass > 800 GeV

@ note some overlap of the final states with “mono™-jet
@ we focus on bins with the largest sensitivity (originally intended for
squark pair production):
o 2-3jets, P, p*? > 250 GeV
e effective mass > 1600 GeV
o Euiss/\/Hr > 16v/GeV
Q

perform a multibin fit using HistFitter
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Limits: winos
o WE — Wow*
o WO stable (DM candidate)
@ soft decay products but no

same-flavour opposite-charge
from Z* and no limits

@ the limits from LEP and the
search for semi-stable
chargino

@ the new exclusion on top of
LEP and long-lived charged
wino limits

@ after Run 3 the expected limit
increases to 200 GeV
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New search from ATLAS SUSY-2020-004

Variable SR CR-7,, CR-7, VR(CR2)-1,, VR(CR2)-7,
N, =0 =0 =1 =0 =1
mr [GeV] — — < 50 — < 50
peol [GeV] > 600 > 600 300,400]
Track pr 2,5] [8,20] [5,8] ([8,20])
Track S(dy) > 8 > 3 > 3
- — — —
Jet g ATLAS
O, V8=13TeV, 136-140 fo
el pp — XoX7, X1, XiX7, X7 X7 (Higgsino)
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=0 T 3¢ + Soft 2¢
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E LEP2 Y7 excluded _
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Inert doublet model

@ idea: take two Higgs doublet model, add additional 2>
symmetry

(}?SD — _¢D7¢)5 — (}?SS?SM — SM

(= implies CP conservation)
= obtain a 2HDM with (a) dark matter candidate(s)

@ potential

V = = |m,(6kes)+m3,(6h0) | + 3 (#5es)*+ 3 (shoo)
3(0565)(0hon)+ Aa(6560)(@hos) + % | (6560)2+(0hes)?

@ only one doublet acquires VeV v, as in SM
(= implies analogous EWSB)

Tania Robens Inert Doublet Model: News Extended scalars, 28.3.24




Search strategy: mono-Z

Inert DM

e+
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Mono-Z to constrain 2ZHDM+a
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IDM constraints preliminary

specific sample, concentrates on low my < 100 GeV
dominant production:pp — Z7* — HA, A — H/T [~
In principle: only m,, my should matter
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Constraints much weaker than for the 2HDM+a



Normalized distribution

IDM constraints preliminary
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Next steps

* Include VBF + Higgs to invisible
* Improve parameter space sampling
e Other constraints, eg. soft leptons
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