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Fxpanding the SUSY search program

LPCC SUSY Cross Section WG

Targeting challenging and rare SUSY signatures 310t
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First statements on SUSY using full Run-2 data focused on the strong sector i

— Rely on "typical" SUSY searches: target final states with multiple SM
objects, and large missing energy from undetected SUSY states
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Ixpanding the SUSY search program

Targeting challenging and rare SUSY signatures

Full Run 2 data helps us to expand the SUSY search program further
e Target specific, challenging signatures (e.g. stealth SUSY sector)
e Exploit novel analysis techniques
e  Explore previously uncovered corners
o  Compressed scenarios (small amount of visible energy)
o  Sleptons (extremely low cross sections)

Additionally: Combine SUSY searches to be more powerful together
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— Consider signal hypotheses that populate more than one final state, explored by multiple searches




Today's topic: three new Run 2 Legacy results from the CMS experiment

Two recent searches using final states with photons
e Search for stealth SUSY in final states with two photons, many jets and low MET
e Search for strong and EWK SUSY in final states with a photon, > 2 jets, and large MET

Combination of six electroweak SUSY searches




New SUSY searches in final states with photons



Search for stealth SUSY - final states with two photons, jets, and low MET |NEW

Neutralino §, O (the lightest supersymmetric particle LSP of visible sector) decays info stealth* sector singlino S and photon
— Final state with a singlet S (decaying into gluons) and low-momentum gravitino G (LSP of hidden sector)

CMS-PAS-SUS-19-001

Select 2 photons, > 2 jets,
and low MET

— 51300 GeV

(scalar p, sum)

Signal extraction: S,
— Bin in jet multiplicity
(4,5, or 26 jets)

Main background:

multijet events (two ys from
the initial scattering)

— Data-driven estimation
uses the S. shape in events
with low jet multiplicity

= Y Iptl+ D _Iptl + [5F|

photons jets

*Stealth SUSY: MSSM + a light hidden sector with novel particles near the weak scale (~mass degenerate)
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Exclude gluinos (squarks) with masses up fo 2.15 (1.85) TeV: most stringent limits on these models!


https://cds.cern.ch/record/2852182

Search targeting final states with a photon, jets, and large MET

Explore GMSB (gauge-mediated SUSY breaking) scenarios, using both EWK and strong SUSY production models

— Various possible models explored - full details in the backup!

Select > 1 photon, > 2 jets, and large MET
— Veto events with leptons
— $,>300 GeV (scalar p. sum of y + jets)

Two search categories:
with or without a tagged W/Z/H boson
— Binned in MET and NJ.eTS
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http://cds.cern.ch/record/2852844

NEW

LPCC SUSY Cross Section WG
) 1 ET ! N TR El()4 g
Combination of six EWK SUSY searches AN & I i b
= (1071 E 410° =
Z E | =
CMS-PAS-SUS-21-008 = 1 8
o~ 10°
7 1 s
2 107 10 E
1 3 5
B -
° o 1000 1500 2000 !
SUSY sparticle mass [GeV]



http://cds.cern.ch/record/2853345?ln=en

FWKino Combination: Legacy of Run 2

Previous EWK combination relied on 2016 data and targeted the electroweak production of charginos, and neutralinos

W W=

Wino-like chargino and neutralino (Bino-like LSP, )~(1°) Gauge-mediated SUSY breaking (GMSB) model with quasi-degenerate Higgsinos



https://arxiv.org/abs/1801.03957

FEWKino Combination: L.egacy of Run 2

Previous EWK combination relied on 2016 data and targeted the electroweak production of charginos, and neutralinos

S0

hoN

X1

~ [

X1

Wino-like chargino and neutralino (Bino-like LSP, )~(1°)

Legacy Run 2 combination: cover the same interpretations, and provide improvements as well as new interpretations
— Explore various parts of the parameter space: both compressed and uncompressed region

Gauge-mediated SUSY breaking (GMSB) model with quasi-degenerate Higgsinos

Slepton pair production

Higgsino-bino model (chargino/neutralino)
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https://arxiv.org/abs/1801.03957

Compressed EWK sector

LSP. the lightest supersymmetric particle (stable and neutral)

neutralinos: 5%27205530}?40
-+
i

charginos: =

EWKinos (neutralinos and charginos): mass eigenstates formed by the mixing of Winos, Bino, and Higgsinos (spartners of the SM EWK bosons)

Compressed spectra: small mass splitting between the next-to-LSP and the LSP
— Can be explored in many models, such as with Bino LSP, and Wino NLSP or Slepton NLSP

But.... such scenarios come with little visible energy

— Require e.g. an ISR jet to access the compressed cases

— Aim to retain as much as signal sensitivity as possible (low XS)
— Extremely challenging searches - benefit from combinations!
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Compressed KWK sector

LSP. the lightest supersymmetric particle (stable and neutral)
EWKinos (neutralinos and charginos): mass eigenstates formed by the mixing of Winos, Bino, and Higgsinos (spartners of the SM EWK bosons)

Compressed spectra: small mass splitting between the next-to-LSP and the LSP
— Can be explored in many models, such as with Bino LSP, and Wino NLSP or Slepton NLSP

But.... such scenarios come with little visible energy

— Require e.g. an ISR jet to access the compressed cases
— Aim to retain as much as signal sensitivity as possible (low XS)
— Extremely challenging searches - benefit from combinations!

The sleptons could explain the results on the muon g-2 anomaly,

measured by the Fermilab and BNL experiments

charginos:

neutralinos: 5%27207305540
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https://arxiv.org/abs/2104.03217
https://arxiv.org/abs/2104.03281

Combination in a nutshell

compressed

Leptonic

“2/31 soft”
2111.06296

Two or three e (mu),

Opposite-sign, same-flavour pair

(semilcompressed .
| > 31" (+21 SS)
: 2106.14246

5(3.5) <lepton p,.< 30 GeV

Improved signal extraction
Extension to slepton pair production

Two same-sign (SS) light leptons, or
- three/four leptons (up to 2 hadr. decaying taus) .
Leading lepton p,. > 25 GeV (31%)

“2l on-Z,/non-resonant”
2012.08600

Two e(mu)
Opposite-sign, same-flavour pair
| Either on-shell or off-shell 7,

A |

New input analysis wrt

"A small update for the combination: Increase the p., selection to 30 GeV for the leading lepton to avoid overlaps with the 2/3I soft analysis

3
‘S “ 11 2b ) (WH) “4b ” (HH) “I—Iadr. H/ x »”  |previous combination
3 210712553 2201.04206 2205.09597
T ) . Fully hadronic final state;
'g One e(mu), H—>bb No leptons -two Higgs bosons (H—bb) at least 2 jets (AK8), and 2-6 jets (AK4)
&
Two new interpretations!
SRR “%gugls\cr)H 77 GIE\IIZSB HH \\‘,%{,ggsﬁil m{%H Sl;i’iff“ A more comprehensive coverage of the model parameter
5 /é 7 soft 7 - \/ space than in the original individual searches!
gg OH-Z_ " o o “ p Following slides display a snapshot of the results
o 31;011—1esonan 7 v s 7 v (full details in the back-up)
162h " ¥
4b v v
Hadr. WX v v v v
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https://arxiv.org/abs/2111.06296
https://arxiv.org/abs/2106.14246
https://arxiv.org/abs/2012.08600
https://arxiv.org/abs/2107.12553
https://arxiv.org/abs/2201.04206
https://arxiv.org/abs/2205.09597

Leptonic input analyses

compressed (semi)compressed
T — ——— - ) .

o “2/31 soft” | ‘> 31" (+21 SS) : 21 on-Z/non-resonant

5 211106296 . 210614246 | 2012.08600

':l). Two or three e (mu), ‘ | Two same-sign (SS) light leptons, or | Two e(mu)

| Opposite-sign, same-flavour pair . three/fourleptons (up to 2 hadr. decaying taus) . Opposite-sign, same-flavour pair

5(3.5) <leptonp < 30 GeV | Leading lepton p,. > 25 GeV (3I*) | FEither on-shell or off-shell Z.
Improved signal extraction T T T
Extension to slepton pair production
Leptonic searches cover both (semilcompressed and uncompressed spectra
— New parametric signal extraction for 2/3| soft improves the sensitivity for the low Am values!
gaugino GMSB higgsino-bino sleptons

Search WzZ WH | 722 HZ HH | WW HH WH et
2/3/ soft | | | |
20 on-7Z v v v
2£ non-resonant \/
>3L v v v v v v
1/2b v v
4b v v
Hadr. WX v Vv v v

"A small update for the combination: Increase the p., selection to 30 GeV for the leading lepton to avoid overlaps with the 2/3I soft analysis


https://arxiv.org/abs/2111.06296
https://arxiv.org/abs/2106.14246
https://arxiv.org/abs/2012.08600

compressed

“2/31 soft”
2111.06296

Two or three e (mu),
Opposite-sign, same-flavour pair

5(3.5) <lepton p, < 30 GeV

Leptoni

2/3]1 soft search

Targets mass-splittings as low as 5 GeV

Two categories; 2 or 3 low pT leptons
e  3lcategory is new (wrt 2016)

° Require an ISR jet
(enhance the MET from LSP)

Aims to reconstruct mass of Z*:
mll serves as proxy for Am(N2,N1)
— Search regions binned in MET & mll

s 4 2L category 4. 3Lcategory
é
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Static binning
. cMS 29 (18TeV) CMS 137 b (13 TeV)
T T T T T T T | T T T T T T T T T B
Same flavqur’ ‘g Low MET bin ] ‘g 1o High MET bin 4
—4— Data Wz ] [ —&— Data Wz 1
Opposite sign @ TChi175/5 mw E @ 1ol — Tenitrss = B
Ieptons —_ lT{ChiZOO/A;)O/ZO E gonprompl - b — LCmZDOMgO/ZO \=| :cnprumpt g
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— Higg:i:;aouo Tual(:l unc. B : — ng::i::wono T:{: unc.
Low MET 5 3l, High met
~0 C
P 2 X2 e
P ok g mm = X1
X1 L
. ;20
o ° Ee- Total unc. 3
7] Weak W 2 3 st rosre
i 8 10 S
production Possible g o . & os; . >;
3rd |epton MET 00401520 25 30 35 40 45 50 00 g 161520 25 30 35 40 45 50

M, [GeV]

Updated signal extraction for the EWKino combination:
Provide a parametric binning for each Am(x,%x,%) scenario
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https://arxiv.org/abs/2111.06296

Parametric signal extraction for the 2/3l soft search

Goal: Target a wide parameter space of NLSP and LSP masses

NEW

The single mll binning utilised by the search is rarely optimal for all considered signal hypotheses

Improve the sensitivity by using a parametric binning for each Aml(x,,x °) scenario (similar to that of >3/ analysis)

— Use m, as a discriminating variable (i.e. no multivariate discriminant)

Optimize m, binnings per mass-splitting using theoretical signal shape

Relative yields

CMS Simulation Preliminary

0.16

0.14

0.12

0.06

0.04

0.02

o1

0.08-

Kinematic end-point
i at the mass-splitting

| =
L s
=
H
L=
1
=
E

— My gp=100 GeV,Am=40 GeV

--------- My sp=100 GeV,Am=10 GeV

5 10 15 20 25 30 35 40
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NEW

Parametric signal extraction for the 2/3l soft search

Goal: Target a wide parameter space of NLSP and LSP masses
The single mll binning utilised by the search is rarely optimal for all considered signal hypotheses

Improve the sensitivity by using a parametric binning for each Am(xf, 10} scenario (similar to that of 23 analysis)

— Use m, as a discriminating variable (i.e. no multivariate discriminant) ; . e
I 9 - CMS Simulation Preliminary
Optimize m, binnings per mass-splitting using theoretical signal shape 3 016
A A S > L =
) . WS
— Provide an individual binning for each Am and SR 2o Y i TR ATV
o ms 129167 (13 TeV) C CMS Prefiminary 129 b (13 TeV. ° EN O
E Low MET bin . a ata otal unc. ._— -.. ::
3 14 +$g‘han75/5 =y\f B S :$Chizoo/2o Ex\c:npromptl gzvzl 0'12: :: :: ssenannn My gp=100 GeV,Am=10 GeV
EXGmple: 12 — Tchi200140 [ Nonprompt ] S r: H
— Higgsino120/20 I Rare ] > | = E . . .
Jof—Hssnotsr10 £ Toalunc E iT] AFTER 0-1: :_- : KlnemeIC end_polnt
|3| S'?\:;E'.lrreg'm’ BEFORE oosl: i atthe mass-splitting
oW B g
0.06/%
0.04f-
. 8 :
'8 E d === Total unc. 0.02 '__ s
3 5 ° et i s e |
E E 1 Glll L1l L L Lo L L Ll 11l I .- L1l
g o o 5 10 15 20 25 30 35 40 45['»G \1/310
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 m, [Ge
M,, [GeV] Am=20 GeV M(l) [GeV]

The largest gains are obtained for mass splittings of Am < 20 GeV:
Expected exclusion on NLSP mass increased by between 5 and 25 GeV depending on the targeted Am!



(semi)Hadronic input analyses

compressed (semi)compressed
j L ‘ (113 »
. “2/31 soft” | ‘> 31" (+21 SS) ‘ 21 on-//non-resonant
5 |
% Two or three e (mu), ‘ T)m same-sign (SS) light leptons, or ‘ Two e(mu)
— Opposite-sign, same-flavour pair « three/four leptons (upto2 II‘HEII‘,'('/(t("{l;il/”g’lllllS) ‘ Opposite-sign, same-flavour pair
5(3.5) < lepton p,.< 30 Ge) | Leading lepton p,. > 25 GeV (3I") ‘ Either on-shell or off-shell 7,
(3) New input analysis wrt
‘S “ 11 2b ) (WH) “4b ” (HH) “I—Iadr. ‘A/ x ”  |previous combination
B 210712553 2201.04206 2205.09597
T ) . Fully hadronic final state;
= One e(mu), H—>bb No leptons -two Higgs bosons (H—bb) at least 2 jets (AKS), and 2-6 jets (AK4)
3
gaugino GMSB higgsino-bino sleptons Add sensitivity towards
Search WZ WH|ZZ HZ HH | WW HH WH Ay H ty d !
2/30 soft 7 7 the uncompresse Spedr a:
20 on-7Z v v v
2¢ non-resonant v
> 3/ v Vv v v v
142b v v
4b v
Hadr. WX v v v v
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Production chargino and neutralinos (WZ/WH)

Wino-like chargino and neutralino (Bino-like LSP, )'210)

The limits are notably improved since
the 2016 EWKino Combination

The new, fully hadronic input analysis
Hadr. WX improves the sensitivity to higher NLSP
masses and uncompressed region

gaugino
Search WZ WH
2/3( soft v
2( on-7Z v
2/ non-resonant
>3 v v
1/2b v
4b
Hadr. WX v v

- CMS  Ppreiiminary 137 tb™ (13 TeV)
> PP - XXy - WZLT,
28 600| == Observed + 10y, NLO+NLL excl.
E”*— iz Expected £ 1 6,00imon
500] —— JHEP03(2018)160 (observed) WZ
R =
. I‘t 3]
R il g
. | 7
| 200 e e
! 1 o
I 100f ; -
z

[GeV]

m_o

‘IIIIHI' g Hm
=)
3

C M S Preliminary

Wiz, :
800 1000 1200
=l o -

m_. =m_ [GeV]
x4 %,

1 Il
400 600
—

137 b (13 TeV)

T

~+~0

x|x2 -

0
PP — XX,

UL B e

0-0
WZX1 x1

95% CL Upper limit on cross section [fb]

Most sensitive analysis (expected)

700CMS Preliminary 137 b (13 TeV)
> PP = %7, — WHEX, .
2, 600] == Observed + 16y, NLO+NLL excl.
éx— zzzz Expected £ 1 Goypqimen
500| — JHEP03(2018)160 (observed) WH
r | | \ - — 10
400 E
I 300 b
- F — 10
I 200 ]
100
| 1
I | |, L
! - 200200 | _60o _ 800 _ 1400 1200
m..=m, V
- = Mo [GeV]
CMS rreiminary 137 fo™' (13 TeV)
= 600 T
q’ r =0
0] r PP — %X,
— | ~t~0 00
Ecx'x' 500¢ XX, = WH21X1

400

300

200

100

200 300 400 500

mﬁ = mz: [GeV]

95% CL Upper limit on cross section [fb]

Most sensmve analysis (expected)

19



Production chargino and neutralinos (WZ/WH)

Wino-like chargino and neutralino (Bino-like LSP, )‘(,10)

The limits are notably improved since

the 2016 EWKino Combination

The new, fully hadronic input analysis
Hadr. WX improves the sensitivity to higher NLSP

masses and uncompressed region

The exploration of the compressed region depends on
the Full Run 2 data set as well as the novel techniques
utilised by the 2/3l soft and > 3| analyses:

What is the performance of the EWKino combination

in the compressed region?
gaugino

Search W7 WH
2/3¢ soft v ]
20 on-Z v

L2/ non-resonant.
>34 v | v
142b v
4b
Hadr. WX v v

. CMS  Ppreliminary 137 o' (13 TeV)
N ER s e
9- 600 == Observed + 1 Siheory NLO+NLL excl. i :
g7 33333 Expected + 1 G yion 3
500] — JHEP03(2018)160 (observed) Wz J
- ek
| 400 —E
300} e E
- I E =10
| 200 1LE 4 3
1 I 4 1
] 100£ =
1 = Iy
! | | IR B A
200 400 600 - 800 1000 1200
m_. =m_ [GeV]
x\ XZ
CMS rreiiminary 137 b (13 TeV)
= 600
@ " pp > %7,
(O] C 172
el L ~+~0 0-~0
E°)><’ 5001 XXy = WZX1x

95% CL Upper limit on cross section [fb]

Most sensitive analysis (expected)

700CMS Preliminary 137 b (13 TeV)
> PP = %7, — WHEX, -
2, 600] == Observed + 16y, NLO+NLL excl.
ol s Expected £ 16,000
500| — JHEP03(2018)160 (observed) WH
£ ‘ % = 10°
400 B
I 300 b
" — 10
I 200— ]
00— b
| . 1
- -
m._. =m,_ [GeV]
x2
CMS rreiminary 137 fo™' (13 TeV)
= 00T
q’ r =0
0] r PP — %X,
— | ~t~0 00
Ecl'x' 500¢ XX, = WH21X1

400

300

200

100

TT T T[T T T T[T T T T[T T T [TTT

200 300 400 500

Most sensmve analysis (expected)

m. = mz: [GeV]

95% CL Upper limit on cross section [fb]
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Production chargino and neutralinos: W7 compressed

Wino-like chargino and neutralino (Bino-like LSP, )'210) with small mass-splittings

The 2/3l soft and 23| analyses complement each other in the compressed region
o Orthogonal lepton p; ranges but different selections (e.g. MET for 2/3l soft)
— Challenging to be fully optimal in the crossover regime
- CMS  rreliminary 137 fo™! (13 TeV) - CMS rreiiminary 137 b (13 TeV)
% pp — %?’%Z s WZ%?)?.? ‘ ey E PP — 7(?7(2 - WZ%?%? -« Expected
7 = = —— 2/3l soft
g 60| === Observed + 1 Oineory NLO+NLL excl. .5 E& 60 e *° — Observed
S ZiiExpectedt 1,20 5 L =
E - expetnmem 15= 10° 3 &= Combined
e 8 EE I Nl l
N = b | o L=
€ = . - L
s B 5 - 5 40
r . € r
30— — = [
S ] 9] 301~
B2 = % L
20— | — R 7
C m 1 20
E 1 O
preErs Bin
- . I..4,,.,.--~-'-'-A-‘.r. et m:_m“‘-“";l';'ﬁ‘.‘ O P— L 1 © o-
100 150 200 250 300 350 00 — - T P
= 100 150 200 250 800 350 _ 400
mz mig [GeV] my, = my, [GeV]

The combination closes the gap between the analyses around Am~40 GeV

We observe a mild excess (~20) at Am~30-40 GeV - due to both 2/3I soft and 23/ analyses

p X R
p e X1
‘H\Wi
gaugino
Search WZ WH
| 2/5¢ soft v |
20 on-7 v
2/ non-resonant
>3( v I Ve
1/2b v
4b
v

Hadr. WX

v
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Gauge-mediated SUSY breaking (GMSB) model with quasi-degenerate Higgsinos

Quasi-degenerate Higgsinos (GMSB) > Ao > >
v 0 . By e L » E T

® Quasi-degenerate Higgsino triplet (x,% x,% x,%) with a minimal mass splitting - - GgIZSB -

— Effectively resulting in x,°,° pair production :_)jgzcsloft

— Neutralinos decay to LSP Gravitino (m =1GeV) and SM H/Z boson 28 oh-7, é &
2/ non-resonant
>3( v v v
1/2b
4b v
Hadr. WX
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Quasi-degenerate Higgsinos (GMSB) [\,

Gauge-mediated SUSY breaking (GMSB) model with quasi-degenerate Higgsinos

o
L)

o

[2l3

Z Z H
e Quasi-degenerate Higgsino triplet (XZO, X, )(10) with a minimal mass splitting Sl 7 GI§IZSB -
9 9 9 0 9 earcn
— Effectively resulting in x,%,° pair production 3/37 soft
— Neutralinos decay to LSP Gravitino (m=1GeV) and SM H/Z boson 28 oh-7, é &
2/ non-resonant
° Perf . . . 0 ~) . >3( v v v
erformed scan of exclusion limits as function of Bly,>— HG) (also for fixed BRs) 1k
o Overall ~200 GeV increased mass-exclusion w.rt. the previous combination b 7
o The 4b (2l on-Z) analysis pushes sensitivity at large (small) B(x,°— HG) Hadr. WX
. CMS Preliminary 137 fo™! (13 TeV) 3 CMS Preliminary 137 fb™! (13 TeV) CMS Preliminary 137 ™ (13 TeV)

1} E 0y o )
= W T oY T 09 g
OT'_ 08F- OT_ osfF- |\ 1 o8 &
= E s E W 2
m 0_7:_ om 0.73v— E i
0-55— 0.0 0‘6;‘-' PR:—> z?%? ?
E PP = XX, = 0 o =6 S
BEE B — 2G)=1-B’ — HG) o=, c pne e 2
0'42_ =1Observed +1 (1! 0‘42_ B T S S g
0.3;— - Expected +1 c::? 0-32_ — Bhsnived %
02E- === Expected + 2 Gy, 02 z_ — — 23l (obs) §

°‘1§_ — JHEP03(2018)160 (observed) 0_1;_ —" iLO(r;ZS )(ObS) o

F. =T FEETE FETEE R T | M W\ YIS T B RS R S
T 5(',0 (€00 5 '5(',0' ! '1'0105' '1'1102,' '1'2106' '1'3'0[)' 200 300 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 0%200 300 400 500 600 700 800 900 1000

mi? [GeV]

mi? [GeV]

mi? [GeV]

23




Higgsino-bino model

Bino-like LSP (neutrolino;'21°) and the existence of
a mass-degenerate Higgsino triplet

Completely new interpretation wrt the previous combination!

Target three final states; WW, HH, and WH, assuming
e B(X,/—W,)=100%,
e BXZ—HX ) =100%

— Cover the uncompressed phase-space,
and large Higgsino masses

higgsino-bino
Search WW HH WH
2/3¢ soft
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Mirror mirror on the wall - who is the rarest of them all?

Sleptons - the superpartners of SM leptons

Slepton models are hard to probe due to low production cross sections

Uncompressed phase space probed by the 2| non-resonant analysis,
we now extend our search fo the compressed phase space with the 2/3| soft analysis!
— A slepton is the NLSP, with the lightest neutralino )“(10 as the LSP
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https://arxiv.org/abs/2012.08600

Mirror mirror on the wall - who is the rarest of them all?

Sleptons - the superpartners of SM leptons

Strategy for the 2/3I soft search - largely unchanged
— Same 2| SRs and background estimation methods as for the Wino-bino interpretation
— Update the search region fit-variable: a M., variable (m not meaningful for this process)

Utilise parametric binning as done for the Wino-bino model
— Binnings driven by shape of each signal hypothesis

sleptons

Search oo M : [ ( (1) (2))}
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Results: slepton pair production
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Summary

The full Run 2 data set allowed us to extend the SUSY search program beyond the typical searches
— Recent searches target specific signatures, and exploit challenging final states (e.g. photons, low MET)
e  Asearch for Stealth SUSY sets most stringent limits on such models:
— Exclude gluinos (squarks) with masses up to 2.15 (1.85) TeV

e  Another search explores GMSB scenarios, using both EWK and strong SUSY production models:
— Exclude neutralinos (gluinos) with masses up to 0.5 (2.32) TeV

Combining multiple analyses provides an opportunity to increase our sensitivity towards SUSY

— Consider signals that populate more than one final state, and cover various sectors of the SUSY parameter space

Legacy Run 2 combination utilises six searches targeting EWK SUSY processes
e  Account for numerous orthogonal final states (leptonic and hadronic)
° Provide novel parametric signal extractions in some input analyses
e  Cover new interpretations: sleptons, Higgsino-bino model (chargino/neutralino)
— Set constraints among the most stringent to date on a range of models of EWK SUSY production, and
explore in particular the compressed spectra further in the Wino-bino model and slepton pair production
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Thanks for your attention!
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Back-up (part ):
Results of the search targeting final states with a photon, jets, and large ME'T

CMS-PAS-SUS-21-009



http://cds.cern.ch/record/2852844

Search targeting final states with a photon, jets, and large MET
Explore GMSB (gauge-mediated SUSY breaking) scenarios: strong SUSY production models

:
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Search targeting final states with a photon, jets, and large MET

Explore GMSB (gauge-mediated SUSY breaking) scenarios: EWK SUSY production models
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Back-up (part 2):
Combination of EWK SUSY searches

CMS-PAS-SUS-21-008


http://cds.cern.ch/record/2853345?ln=en
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