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Motivation for electroweak supersymmetry

e Limits on strong SUSY production reaching beyond the TeV scale,
while constraints on electroweak SUSY production are weaker
® natural SUSY under pressure given broad exclusion

— Electroweak sector important in continuing searches at LHC
e Using the full Run 2 dataset:

m keep pushing the limits, but also make sure to cover gaps in challenging regions
m consider wide range of interpretations: production mode, LSP, mass hierarchy, ..
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ATLAS searches for electroweak supersymmetry

e Considering various production modes, intermediate states, and final states
e Simplified model interpretations and model independent results
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e 4LOT regions: 2Z boson selection, ET™ thresholds, and b-veto
o follow-up on excess from PhysRevD.98.032009 = regions without b-veto
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® 4L0T ( A5, (k=12)) and 3LIT/2L2T ( A\;33 (i=1,2)) regions

e selection using Z-veto and separating by b-multiplicity
= general SRs & VRs with moderate m threshold
m specific \;;, targetting SRs at very high m¢

e domi

nant backgrounds: ZZ and ttZ, as well as

o considering B(X{ — £4v) = 100%
e showing wino NSLP scenario

e slepton or gluino scenarios in backup:

excluding masses up to 1.23 TeV (slepton) and 2.58 TeV (gluino)
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resonance search in trilepton invariant mass m,, (one leg)

o XTXi and X7X\ pair production and X; — Z/h/W + £/v decays
e event assignment into SR3¢, SR4¢ & SRFR

me—my
e making use of mass asymmetry in two leg region: m7;™ = ‘mjﬁ%‘
R
o S/B discrimination in transverse mass m and ET° variables

e dedicated CRs for ZZ, WZ, and ttZ + data-driven fake lepton bm 1

e simultaneous fit over all SRs and m, bins

e Physics Briefing: Fantastic decays and where to find them =

Events/0.025

Events / 25 GeV
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RPV chargino — 3¢ "*F"T
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e S/B discrimination in transverse mass my and ET" variables
o dedicated CRs for ZZ, WZ, and ttZ + data-driven fake lepton background estimation

o simultaneous fit over all SRs and m;, bins

e Physics Briefing: Fantastic decays and where to find them =
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interpretation in terms of branching fraction to bosons and leptons

o

o XiXi and X3 X9 pair production treated together, with B(%%)/B(X?) fully correlated 27w

e considering 4 scenarios for the lepton branching fraction:
equal B(— e, pu, ) or 100% B(— £) for each one individually OF)0F Jy

e results presented as a scan of the branching fraction to bosons

é’i
PRSP . . *
e sensitivity is dominated by B(— Z), which produces the target 3¢ resonance,
and drops for B(— Z) < 20% F
e excluding gaugino masses up to ~1 TeV at large B(— Z), for the e & p channels W*/Z/H
o exclusion slightly weaker for the inclusive or 7| channels T
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3£ RECENT

search for XiX$ pair production,
targetting decays with intermediate bosons
and 3¢ + ET* final states

o wino NLSP interpretation, m(%9)xm(%x3) > 0

e separate selections focussing on

5 Am(X7/X3 — X9) near or above m; — on-shell WZ selection & Wh selection

® the low Am compressed region — off-shell WZ selection

e dominant background contributions from WZ, tt, and fake leptons
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3£ RECENT

search for XiX$ pair production,
targetting decays with intermediate bosons
and 3¢ + ET* final states

o wino NLSP interpretation, m(%9)xm(%x3) > 0

e separate selections focussing on

= Am(X5/X3 — X9) near or above m; — on-shell WZ selection & Wh selection

® the low Am compressed region — off-shell WZ selection

e dominant background contributions from WZ, tt, and fake leptons

400

w
=3
S

T[T T [ TT T[T T[T T TTITTTTTT

m(X°) [GeV]

= N N
13 =1 a
=} =] =}

=
15
S

May 2020 ATLAS Preliminary ¥5=8,13 TeV, 20.3-139 fb*

)
1
ll
1
I

'

'

'

'

'

'

[

[
[

Ll

1
H
f 1
POD 200 300 400 500 600 700

m(:, X0) [Gev]

800

All limits at 95% CL
- = - Expected limits
—— Observed limits

?1’92" via

wz 2,3

anxv:1806.

anv1o11
ATLAS.

I wh ibb,yy, 31

ariv:2004.1089:

0015

anv:1909.09226

ATLAS.CONF-2020.015

Eﬁ% via

Coww 2

Significance
bow

o

Significance

ATLAS-CONF-2020-015 =
ATL-PHYS-PUB-2020-020 =

ATLAS Preliminary + Data

i
{s=13TeV, 139 fo %44 Total SM 1i+X
-z
7z - = WZ(300,200)
Zijets —- WZ(600,100)

— T e
-, -
UL Liiiiiiqiiiieiis
BEEEEEEEE LR i Ehhbh s
ATLAS Preliminary « Daa . Higgs
5=13TeV, 139 b %44 Total SM Zujets
[ Others
[ —- Wn(190,60)
I Triboson Wh(200,25)

ATLAS Preliminary ¢ D@ Zojets  — WAZ*(200,190)
_ L %% Total SM @
(E=13TeV, 139 - T
. mz Others  -— W'Z*(250170)



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATLAS-PHYS-PUB-2020-020

3£ RECENT

search for XiX$ pair production,
targetting decays with intermediate bosons
and 3¢ + ET* final states

o wino NLSP interpretation, m(%9)xm(%x3) > 0

e separate selections focussing on

5 Am(X7/X3 — X9) near or above m; — on-shell WZ selection & Wh selection

® the low Am compressed region — off-shell WZ selection

e dominant background contributions from WZ, tt, and fake leptons
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RECENT — on-shell WZ & Wh selections

separating events with SFOS lepton pair into three m,, regions:

m one on-shell WZ (& [75, 105] GeV) region
= two Wh (<75 / >105 GeV) regions

target various signal Am via

n E?iss & my binnings

®  [0j/nj low Hy/nj high Hy | categories
— 20419 SRs total

extensive validation of dominant BW”4 background

ATLAS-CONF-2020-015

two additional DFOS lepton pair SRs for Wh selection
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EWK SUSY in ATLAS (28/Jul-6/Aug 2020)
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3¢ RECENT _ off-shell WZ selection
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o separating events with SFOS lepton pair in off-shell WZ range (m7i" < 75 GeV)

M and 0j/nj

into four regions by low/high ET

o slicing each region into m7}" bins (— 31 SRs), targetting various signal Am and
0

making use of signal kinematic end points in stransverse mass m.ll.u2 min

and myy

mlimin

o further S/B discrimination with m™in and pl? /ET*® selection optimised per region

miss

e improve soft lepton acceptance for the compressed high EY

using E'-Fiss triggers (lepton triggers used elsewhere)

region

e BDT-based isolation applied on 3rd lepton, aimed to reduce fake lepton background
(see also talk by S. Chen = , 31/July)

D,

IpEy™

o (Z/y* - 1I+FNP)

Arbitrary unit
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Improving the exclusion for 52‘1’528 pair-production with intermediate WZ in various regions

o extending to higher X3 /X5 mass and closing the gap between compressed and bulk regions, around Am = m,

e covering (intermediate) compressed region, down to Am = 7 GeV

Showing observed relic density interpretation following PRD 98 (2018) 015010 =

Also showing exclusion for iff&g pair-production with intermediate Wh

e slightly weaker observed limit than expected due to mild excess in DFOS SRs

ATLAS-CONF-2020-015
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Summary

Several new/recent results from the electroweak side using the full Run 2 dataset

o 4¢ "™ — ATLAS-CONF-2020-040
e 3¢ RPV """ _ ATLAS-CONF-2020-009 =

3¢ " _ ATLAS-CONF-2020-015

Don’t forget other still recent results

e 200j— Eur. Phys. J. C 80 (2020) 123 =

e direct staus — Phys. Rev. D 101 (2020) 032009 =
e soft 2¢ — Phys. Rev. D 101 (2020) 052005 =

e 16bb— arXiv:1909.09226, acc. EPJC =

e v — arXiv:2004.10894, sub. JHEP =

ATLAS SUSY Searches* - 95% CL Lower Limits

ATL-PHYS-PUB-2020-020 =

Not finished analysing Run 2 data and
well underway preparing Run 3,
stay tuned for more results!

ATLAS Internal

July 2020 Vs=13TeV
Model Signature  [£dr ™) Mass limit Reference

¥ viawz 3en 139 0.64 ATLAS-CONF-2020.015
ceqp 2 ljet 139 0205 1911.12606
2ep 139 042 1908.08215

Oley  2b2y 139 Forbidden 074 2004.10894, 1909.09226
= g 2ep 139 |4 10 1908.08215
Ws . ront) 2¢ 189 |7 L R INONE0] 0.12-0.39 1811.06660
Lrlir, E-00] 2ep 0jets 139 |7 07 1908.08215
ee,pp = 1jet 139 7 0.256 1911.12606
AH, A-hG/2G Oep 23b T 361 | & 0.13-0.23 0.29-0.88 1 1806.04030

dep Ojets  EP™ 139 | @ BR( - ZG)=1 ATLAS-CONF-2020-TBA

“Only a selection of the available mass limits on new states or 107! 1

phenomena is shown. Many of the limits are based on
simplified models, c.1. refs. for the assumptions made.

Mass scale [TeV]
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Intermediate Wh
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targetting final states with 14 and 2b + Et
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S/B discrimination using m,;, m;,, m,
and contransverse mass mgop

miss

event separation into three classes targetting

low, medium and higher Am(%

dominant tt and single-t backgrounds

wino NLSP interpretation

/%8 %)

excluding %7 /X3 masses up to 740 GeV, for massless {9
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