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Supersymmetry (SUSY)

SUSY is one of many Standard Model (SM) extensions,
it provides solutions to several SM limitations

O ﬂ-[iemrcﬁy Jmfoﬁfem — SUSY stabilizes the low fl—[iggs boson mass

® Dark Matter (@CM) candidate — SUSY presents WIMP DM

candidate* 1f CR-CParity is conserved
@ Many SUSY models

*The lightest supersymmetric particle (LSP)
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SUSY searches with CMS detector
How does CMS collaboration look for SUSY particles?
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SUSY searches with CMS detector
How does CMS collaboration look for SUSY particles?

* Experimental approaches

O ’J—[igﬁ beam energy — exy[ore TeV scale
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SUSY searches with CMS detector @ 13 TeV

. pp, VS =13 TeV, NLO+NLL - NNLOapprox+NNLL
10 — —

The CMS has a rich and vast SUSY
search program

‘ ‘Ear ﬁé?" searcﬁesfocusecf on SU’OTLg

]oroc[ucu’ons (ﬁigﬁer Cross sections)

cross section [pb]
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SUSY searches with CMS detector @ 13 TeV

The CMS has a rich and vast SUSY
search program

@ Earlier searches focusecf on strony
]oroc[ucu’ons (ﬁigﬁer Cross sections)

o Now exyancfing SUSY searches
2 Electroweak Joroo[uction

ross section [pb]

P Cﬁaﬂénging signatures,
soyﬁisu’cawf oma[ysis methods

é Only a handful of recent searches
from CMS experiment will be shown
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SUSY searches with CMS detector @ 13 TeV

Synopsis: mass reach, per models

O CDespire numerous SUSY searches,

no experimenmf evidence at LHC

@ Mass [imits have been set at 95% CL
in the context of simpﬁﬁecf models
and for different final states

https://cms-
results.web.cern.ch/
cms-results/public-
results/publications/
SUS/index.htm|

Only a handful of
recent searches
in this talk
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CMS Preliminary

CMS

Moriond 2021

Overview of SUSY results: gluino pair production

137 b (13 TeV)

PP — 88

0/: arXiv:1909.03460;1908.04722,2103.01290
10: arXiv:1911.07558

2/ same-sign and > 3/: arXiv:2001.10086
0/: arXiv:1909.03460;1908.04722

0/: arXiv:1909.03460;1908.04722

0/: arXiv:1908.04722

2/ same-sign and > 3/: arXiv:2001.10086

BF(Xi:%3) = 2.1, z=0.5

BF(%{:x3) = 2:1, = 0.5

200 1000

1500 2000

mass scale [GeV]

June 2023

Overview of SUSY results: electroweak production

137 b~ (13 TeV)

PP — Y9X;

2¢ same-sign and 3/: arXiv:2106.14246
2(¢ same-sign and > 3/: arXiv:2106.14246
2¢ same-sign and > 3/: arXiv:2106.14246

2( same-sign and 3//m,: arXiv:2106.14246

30/ mn: arXiv:2106.14246
30/ arXiv:2106.14246
> 30/ e arXiv:2106.14246

flavour democratic, z = 0.5
flavour democratic, z = 0.05

flavour democratic, x = 0.95

7 enriched, x = 0.5

T enriched, x = 0.05

7 dominated, x = 0.5

2( same-sign and > 3(/m,: arXiv:2106.14246

1/+jets: arXiv:2107.12553

0/ W+X: arXiv:2205.09597
Combination: SUS-21-008

2( opposite-sign: arXiv:2012.08600

2¢ same-sign and 3/: arXiv:2106.14246
2¢ and 3/ soft: arXiv:2111.06296 AM = 5-10 GeV
0/ WX arXiv:2205.09597

Combination: SUS-21-008

2¢ and 3¢ soft: arXiv:2111.06296 higgsino simplified model, AM = 5-10 GeV

PP — XiXi

2( opposite-sign: arXiv:1807.07799 My, =1 GeV (£ =35.9 1)
00 WHX: arXiv:2205.09597

2( opposite-sign: arXiv:1807.07799

pp — U/
ete™, utp: arXiv:2012.08600

7 enriched, x = 0.95

BF(/v) = 50%, z = 0.5 (£ = 35.9 fb~ 1)

200 400

8(I)0
mass scale [GeV]
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g — qay? — aaG

g — (3%} = 4G /qq’ Xy — a@WG)

g — qay}, x§ — (y/H)
g — bbx?, X} = (v/Z)
g — ttx), X! = (v/2)
g = qay}, X}~ Z

O G G

a— ax? — a7G

a — (a¥? — ayG/avi — qWG)

T 70,0 - (7/2)G

PP — X3X1. Xy = 1G, X7 — WG

PP — XN, Xixs — 2 % [(Z/h/7)G] + Xeott

pp — )Zio,i)z?i — hhéé + Xsoft

pp = Xy = (h/Z)(h/Z)GG + Xeop

pp — )Z?’iji?,i — ZZéé + Xsoft

pp — 973, V9 — (h/Z)G, %3 — 7G
pp — %9 — hhGG

CMS Preliminary

July 2023

Overview of SUSY results: GMSB / GGM

137 fb~! (13 TeV)
PP — 88
v+ MEr: arXiv:1711.08008
v+ Hp: arXiv:1707.06193
yy: arXiv:1903.07070
v+ MEr: arXiv:1711.08008
v+ Hp: arXiv:1707.06193
v+ ¢+ MEp: arXiv:1812.04066
combined: arXiv:1907.00857
v+ b + MEr: SUS-21-009
v+ b + MEr: SUS-21-009
v+ b + MEg: SUS-21-009
2( opposite-sign: arXiv:2012.08600

PP — q4q

v+ MEr: arXiv:1711.08008
v+ Hp: arXiv:1707.06193

yy: arXiv:1903.07070

v+ MEr: arXiv:1711.08008
v+ Hp: arXiv:1707.06193

v+ £ + MEp: arXiv:1812.04066

pp — tt
+ +b + MEg: SUS-21-009

PP — X9XT, Vi Xt

(max. exclusion) [36 fb™1]
(max. exclusion) [36 fb™?]
(max. exclusion) [36 fb~!]
(max. exclusion) [36 fb~]
(max. exclusion) [36 fb™]
(max. exclusion) [36 fb~1]
(max. exclusion) [36 fb™?]
(max. exclusion)
(max. exclusion)
(max. exclusion)

(max. exclusion)

(max. exclusion) [36 fb™?]

(max. exclusion) [36 fb™?]

(max. exclusion) [36 fb~]

(max. exclusion) [36 fb~1]

(max. exclusion) [36 fb~?]

(max. exclusion) [36 fb~!]

(max. exclusion)

v+ £+ MEg: arXiv:1812.04066 [36 fb~]

v+ b + MEg: SUS-21-009

v+ MEr: arXiv:1711.08008 BF(Z:H:y) = 1:1:2 [36 fb™ ]

v+ b+ MEr: SUS-21-009

Higgsino — like NLSPs

pp — (X3, %%, YD) (41, X9, X9

> 30/ arXiv:2106.14246
h — bb: arXiv:2201.04206

h — ~vvy: arXiv:1908.08500 [78 tb~)

combined: SUS-21-008

BF(Z:H:v) = 1:1:2, Higgsino-like NLSPs

2( opposite-sign: arXiv:2012.08600 BF = 50%

> 30/, arXiv:2106.14246 BF = 50%

h — vvy: arXiv:1908.08500 BF = 50% [78 b

combined: SUS-21-008 BF = 50%
2( opposite-sign: arXiv:2012.08600

> 3(/m: arXiv:2106.14246
combined: SUS-21-008

pp — (X3, X9)

v+ b+ MEr: SUS-21-009 BF = 50%

h — bb: arXiv:2201.04206
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Searches for Electroweak production of sleptons, charginos, neutralinos

@ Combination of 6 different SUSY searches to enhance sensitivity to a wide range of
Electroweak (EW) SUSY mass hypotheses

Compressed spectra

“2/3¢ soft”

2or3elu |
- Opposite-sign, same flavor pair |

“ >3
3or4?f

Or 2 same-sign light leptons
CMS-SUS-19-012

Leptonic

CMS-SUS-18-004

“122b” - WH “4b” - HH

2or3elu

1elu, H— bb, MET
CMS-SUS-20-003

H — bb, MET
CMS-SUS-20-004

(Semi)Hadronic

“2¢ on-Z/non-resonant”

| 2elu |
2{ | Opposite-sign, same flavor pair |
}h l CMS-SUS-20-001 |

‘Hadr. WX"
Fully hadronic final state

;‘ - > 2 jets(AK8) & 2-6 jets(AK4) i
| CMS-SUS-21-002

Extremely challenging searches - benefit from combinations!

CMS-PAS-
SUS-21-008
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Searches for Electroweak production of sleptons, charginos, neutralinos 10

) miss <
b 2/3| soft search targets
T -
\ ; ,,-/... [] compressed signatures
-7 : Am =m; —my — small

p T 2| < 2l nonresonant: for .
\ uncompressed scenario .
ot .
. CMS __ Preiiminary 137 fb™' (13 TeV) E
E op = 11— 1l 2?7(? — 10° g é
= qo| ==0Observed £ 10y, NLO+NLL excl. - S
o -2t Expected £ 16, iment = g
N i 1 —10° E
400_con_|b|_ned BE 0 :
- limit - i - O :
= &) n
- | c :
300 — 1 =10 2 :
- 1 3 E :
200 — - g
— 1 Q .
iy ] = - 5
A -3 o°
/ o P :
' = 107 9O -
|||||'ﬁ > .
100 200 300 400 500 600 700 v.800 =

m- [GeV] .., K

The “2/3l soft” search excludes ﬁ

mjof ~215 GeV at Am = 5 GeV Scul\giﬁﬁga
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Searches for Electroweak production of sleptons, charginos, neutralinos

- (2, 1 '
) / pr 2/31 soft sezrch tartgets ‘f > Uncompressed region:
b [ o 0 compressed sighatures p CHNY SET #| Hadr search dominates
_-- Amzmg—m)?(l) — small 2
p FRRETNUE | o 2l nonresonant: for b LR | ¢ Compressed region: soft
L i ., 1 e =
\ uncompressed scenario *. \ lepton search dominates
r : S
. CMS Preliminary 137 b (13 TeV) E o CMS rPreliminary 137 fo' (13 TeV)
o pp = 1T 177, 100 £ > pp — %%, — WH X, e Q'
%}{ s00] =— Observed t 16, NLO+NLL excl. : -f:) %x’ 600 = Observed = 10y, NLO+NLL excl. E -f:)
c ::22:Expected £ 16, ciment - 9 : = -z==: Expected = 10,0 iment - S
. p) n
400—_comb|ned — 20 j - 102 : : 500 JHEP(?3(2018)16O (observed) | - %
_ limit Lo ) ‘ B O O - -~ combined y 1 102 O
- . i O : - oo - e G
- it g - © : 400  limit e ‘ — = c
— : {10 O - N ; - 2
- B £ : 300— W - . E
- - 3 E - Vs 5 1 g0 3
- 141 g 200 4 1 =
- | = > m — '] — -
= - 4 —J - N I
[ - : 100 q - O
i 2 - - - 2
1 2107 9 : - q 31 O
L I L L | — — | L I L : l I L l L l . L I L l : . I:I r . Ill_ﬁ : B | | | | | | | } | | | | | | | | | | | l|I | E_-_ m
100 200 300 400 500 600 700 ‘.800 = 200 400 - 600 800 1000 1200
m-[GeV] .., m.. = m_, [GeV]
‘ '.l..nnt’ "‘ X1 X2

The “2/3l soft” search excludes
m;of ~215 GeV at Am = 5 GeV

Significant improvement.in terms of expected @
EE I NN I NN EEEEEEEEEEEEEEEEER CMS_bAS_

..................................... SUS-21-008
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Search for stealth SUSY

,"

e Target neutralino (LSP of visible sector), decaying into stealth sector singlino S and photon —2
— Final state with a singlet S and low-momentum gravitino G (LSP of hidden sector) su%om

SUSY proposes partners for all SM
]oam’cfes, but any additional BSM
]oam’cfe would need a partner too



https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-19-001/index.html
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Search for stealth SUSY

e Target neutralino (LSP of visible sector), decaying into stealth sector singlino S and photon =
— Final state with a singlet S and low-momentum gravitino G (LSP of hidden sector) cils-

q q v G g
9 g G g
$ /i/égﬁ
T - - __ g
q X1 S S
— ~0 ~
S X S S
p
q i € &

SUS-19-001

Search for strongly produced stealth SUSY:

® 2 photons + > 4 jets

® S, > 1200 GeV (scalar sum of all object p;)
@® Extract signal in S distribution in bins of jet multiplicity (4,5, > 6 jets)

CMS 138 fb™ (13 TeV)
% 10 g_ Nigts =6 === Predicted background (post-fit) ¢ Data _§
Q) n _
) Co _ =
S R (m_ m_,) = (1200, 1100) GeV B
T EL e e S T DS imimimimimm i e, .4;\‘ Data-driven background
= e P (m_, m_) = (1150, 200) GeV = . . ,
— L e miTLTITOTATATATATITITATATATITE estimation using ST
{02k seeEE o prees= . shape derived from low
SR ¢ = jet multiplicity
1073 ;—_ L .Zm;?nx-) — (1800, 900) GeV —;
107" & I IE
G| R, Y W S . Data consistent with
®8025+ the prediction
}’8’ S 1500 2000 2500 3000 3500

S, (GeV)
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Search for stealth SUSY

e Target neutralino (LSP of visible sector), decaying into stealth sector singlino S and photon )
— Final state with a singlet S and low-momentum gravitino G (LSP of hidden sector) sugl\!s?-om

Upper limit at 95% CL for fixed singlino, singlet and gravitino masees

/ @® Gluino masses excluded up to 2.15 TeV

N’ ® Light squark masses up to 1.85 TeV j
CMS 138 fb™' (13 TeV) CMS 138 b (13 TeV)

> 2500 —pp—g, §—aa. %9, .5, 5—~5G, S—gg g2 3 " pp—T0, §—%.9, %, 1S, 5>SG, S—gg 8
Q) - (m_ =100 GeV, m_ =90 GeV, m, = 0) c G 2000 _(m§ =100 GeV, m_ =90 GeV, m,, = 0) .5
= - § .- 18 = i . .- 1.9
it - iiii Expected =10, 20 (experiment) .~~~ 1075 sv ~ iiii Expected +10, =20 (experiment) .7 107 5
v’ ot ()

£ 2000 ~= Opserved +1o (theory) S $ S _ == Observed =10 (theory) -3 7
— NNLO-+NNLL lusi . <3 - NNLO+NNLL exclusion 7

I O+ exc US’I,?E'L" - , é) 1500 — , g

1500 - e = 107 2 - .- =107 2
_.-:200 - o - P = o

P\ T - [= - et } E

R\ ) = 1000 @2~ } =

1000— ™ Q= T For QA
' = 1078 F 11023
& = o — O

[ _ . _

500~ 8 500 O

= R -4 0 - - 40

r— IPEE Aty i 1 O 8 — | | | h__.l—‘-_:p'—'-'-""ﬁ | | | | — _— 1 O 8

1200 1400 1600 1800 2000 2200 1200 1400 1600 1800 2000

m; (GeV) m, (GeV)
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Search for direct top squark pair production

® Search for top squarks produced in pairs in the final state with two t leptons

cMs-
SUS-21-004

O Top squarks play an important role in stabilizing Higgs mass

O The interaction of charginos/neutralinos with fermion-sfermion

involves both gauge & Yukawa terms — coupling to 3rd generation
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Search for direct top squark pair production
® Search for top squarks produced in pairs in the final state with two 7t leptons )
cMs-
SUS-21-004

O Top squarks play an important role in stabilizing Higgs mass

O The interaction of charginos/neutralinos with fermion-sfermion

involves both gauge & Yukawa terms — coupling to 3rd generation

CMS __138fb" (13 TeV)

1017 . 1 ~ IIIIIIIIIIIIIIIIIIII JIII* eTh’ ThTh are also
i i . BT 15 2 I considered
» 15 search regions binned in pz*°, M, Hr '0°E ¢ Data t
10" B Misid. T, Single t
Search region binning - DY+jets W other SM
5 ; 10" B _ e s ~ 0
13: Hyp > 700 15 Hp > 700 ) = 7+ Bkg. un‘c-:'ertalntgi0 x = 0.5, 5(300), ﬁ(100)
12 : 300 < He < 700 = 10° B == x = 0.5, 11(800), X1(300) = mimi x = 0.5, 1,(500), x1(350)
o =t 14: 100 < Hy < 700 O E -ie x=05,T(1000), 7(1)
~11: 100 < Hr <300 m 1° 0 < my, <40 40 < m.,< 80 m., = 80 - eg-
= 80 e T - 10° B30 - p2‘33< 200p™° = 20050 = p7*°< 200 '™ = 20050 = pM*"< 200 ™ = 200 No significant
O 8: Hp > 700 10: Hy > 700 e ete o a. | deviation from the
O, 7:300< Hp <700 ' SM observed
. . 9: 100 < Hr < 700
~ 6: 100 < Hy < 300
S0 R
3: Hr > 700 5: Hr > 700 Q
2:300< Hy <700 4 100 < He < 700 cf; D
1:100 < Hyr <300 = | I 1%WW/WA%//////@W////%///////
0 . . [Ht in GeV] % (0o ] TSRS SRR, S
50 200 -'C_U' 065_ .......................................................................................................................................................
I -

pr* [GeV] 1T 2 3 456 7 8 9101112131415
SR Bin number
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Search for direct top squark pair production

® Search for top squarks produced in pairs in the final state with two 7t leptons

» Masses of SUSY particles appearing in the

decay chain are parameterized as

m.,._ —mo—OS(m~ —mo)

X1

m~—mo=x( —mo)

where x € [0.25,0.5,0.75], and m; = m

m:I: m:l:
(z = 0.25) (= = 0.75)

M2 G

>

increasing mass

T

CMs-

L

O Top squark masses excluded up to about 1150 GeV SUS-21-004
CMS 138 fb™' (13 TeV)
1000 ™ N = 1 0?

900 pp—tt,, t1eb7f19 li(j)(l e;'71\’) =~0B (Xl —v.1%) = 50% E g
TG>T VeV - —
800 m,),(:— m%g =05 (m?— m%o), mﬁ— m,, = 0.5 (mf— miﬂ), m_ = m%.: — 10 ..C:D
1 1 1 1 1 T = 0
200! Observed ~ ------ Observed = 10,04,y - $
_ Expected  =------ Expected + 10, qriment — x
= 600 1 =1 £
O - 1 >
O, s00F = 1 S
=400 1 g0 S
u il _ D
300 1 - o
- - S
200 - 1 <1020
- = 2
1 OO e - To)
F | : 1 o

: ] ] ] I ] ] ] I ] ] ] I ] ] ] | ] ] : : | | EI ] | ] : e 1 1 0—3

200 400 600 800 1000 1200 1400
m. [GeV]
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Search for SUSY in

fﬁoton + fefs events



Search for SUSY in photon + jets events

@ Target events with final states consisting of
miss

> 1 high p; photon, high jet multiplicity, p;

\ :
=N
2

SUS-21-009

» Explore both strong and electroweak productions
* Several SUSY models are considered
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Search for SUSY in photon + jets events

@ Target events with final states consisting of

> 1 high p photon, high jet multiplicity,

» Explore both strong and

® Several SUSY models are considered

» 45 search regions binned in:
o D1, Np-jers» V tag, H tag

Backgrounds estimated by
transfer factors applied to data
control regions

| Data consistent with\
|  the expectation

miss =
| SUS-21-009
productions ¢
W:I:
, CMS 137 fo™' (13 TeV)
< 10
O 5 ¢ Data Multijet + y Z(VV) + y
; 10 - Lost lepton - e —vy Total uncertainty
"GED 105 — T5bbbbZg (2200, 200) === T5bbbbZg (2200, 2100) ==== TChiWG (1000)
Lﬁ 10* : Ng-4 e Ng-s e NZ? e N22-14 e N;-16 e N i; e V tag e H tag
10° &
107 . ’
L — ’ o "

10 == e I P - | el
S E
| =R Gt ISR 6 i PR i PR 3 ) SRR, Y DU, 3 R NS e

> %

0.5

TE
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@ Target events with final states consisting of

> 1 high p; photon, high jet multiplicity, p;

Search for SUSY in photon + jets events

» Explore both strong and

® Several SUSY models are considered

MILS'S

SUS-21-009
productions ;
W:I:

(GeV)

o

[Pad

3000

2500

2000

1500

1000

500

CMS 137 fb™ (13 TeV) / 10 CMS . 137 b (13 TeV)
— — 0 —0 e ~0 o — 3 = I | I I I I I I | I I I | I I I | I I I | =
— , g — , B — vy G)=B(x — HGQG) =50% 2 Q = =
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Search for SUSY in final states with disappearing tracks (DTk)

@ Target charged long-lived particles (LLP) / o a0
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@ Target charged long-lived particles (LLP) / oL
in final states with > 1 disappearing tracks p [P Ty o

» If wino/higgsno is the LSP, masses of j; are ' U b
highly degenerate — ) is a LLP \

DTk are classified based on their dE/dx in the pixel detector
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» Upper limits at 95% C.L.:

o for different choices of j;
proper decay length ct

e m; excluded up to ~1.6 TeV for
ct(77) = 200 cm

» Upper limits also set for:
® pp — bb: excluding mj, up to ~1.5 TeV
e pp — gg: excluding mg up to ~2.3 TeV
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Summary and Conclusions

w Recent CMS SUSY searches were presented using full Run @ data @ 13 TeV

w Strong/Electroweak SUSY, Stealth SUSY, unconventional signatures (disappearing tracks)
No evidence of physics beyond the Standard Model in LHC data
w CMS continues to enhance its search strategy
w Combining multiple searches, exploring challenging final states, etc

w Small fraction of results, more SUSY searches in the backup slide

w Some Run-2 analysis have not yet released their results though

w There is still room for improvement: LHC Run-3, HL-LHC, new detectors

Thank you
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SUSY searches with CMS detector @ 13 TeV

Synopsis: mass reach, per models

g — ttx?

©® Mass limits at 95% CL obtained in

the context of Simyﬁﬁecf models and & - bb
g — a9xi

g = qq(X71/X%) — aa(W/Z)x?

fO?" c{iﬁerentﬁna[ states

CMS Preliminary

CMS

Moriond 2021

Overview of SUSY results: gluino pair production

137 b (13 TeV)

PP — 88

0¢: arXiv:1909.03460;1908.04722,2103.01290
1/: arXiv:1911.07558

2/ same-sign and > 3/: arXiv:2001.10086
0¢: arXiv:1909.03460;1908.04722

0¢: arXiv:1909.03460;1908.04722

0¢: arXiv:1908.04722

2/ same-sign and > 3/: arXiv:2001.10086

BF(%E:x3) = 2:1, z=0.5

BF(%E:x3) = 2:1, = 0.5
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PP — X3%1 — WHIRK?

pp — ¥oX1 — WZXIx?

PP — X9%: /%G, X /X9 — (W*/Z9){8

PP = XL, i — W

PP — XiXi, X — (lv/tD) — (wi°

pPp — ZL/RZL/Ra 0 — 5%

PP — X9X1

2¢ same-sign and 3/: arXiv:2106.14246

2(¢ same-sign and > 3/: arXiv:2106.14246
2¢ same-sign and > 3/: arXiv:2106.14246
2( same-sign and 3//m,: arXiv:2106.14246
30/ arXiv:2106.14246

30/ arXiv:2106.14246

> 30/ arXiv:2106.14246

2( same-sign and > 3(/m,: arXiv:2106.14246
1/+jets: arXiv:2107.12553

0/ W+X: arXiv:2205.09597
Combination: SUS-21-008
2( opposite-sign: arXiv:2012.08600
2¢ same-sign and 3/: arXiv:2106.14246
2¢ and 3¢ soft: arXiv:2111.06296 AM = 5-10 GeV
0/ WX arXiv:2205.09597
Combination: SUS-21-008

2¢ and 3¢ soft: arXiv:2111.06296 higgsino simplified model, AM = 5-10 GeV

7 dominated, x = 0.5

~+ ~+
PP — X1 X1
20 opposite-sign: arXiv:1807.07799 Ny, =1 GeV (£ =359 b 1)

0/ WHX: arXiv:2205.09597
2( opposite-sign: arXiv:1807.07799

pp — U/
ete, utpu: arXiv:2012.08600

Overview of SUSY results: electroweak production
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pp — X?7i>‘€‘?’i — ZZéé + Xsoft

pp — V939, %9 — (h/2)G, {3 — G
pp — %9 — hhGG

CMS Preliminary

July 2023

Overview of SUSY results: GMSB / GGM

137 fb~! (13 TeV)
PP — 88
v + ME7: arXiv:1711.08008
v+ Hp: arXiv:1707.06193
yy: arXiv:1903.07070
v+ MEp: arXiv:1711.08008
v+ Hp: arXiv:1707.06193
~v + £+ MEp: arXiv:1812.04066
combined: arXiv:1907.00857
v+ b + MEr: SUS-21-009
v+ b + MEr: SUS-21-009
v+ b+ MEt: SUS-21-009
2¢ opposite-sign: arXiv:2012.08600

PP — qq
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v+ Hp: arXiv:1707.06193
yy: arXiv:1903.07070

(max. exclusion) [36 fb™?]
(max. exclusion) [36 fb™?]
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(max. exclusion) [36 fb~]
(max. exclusion) [36 fb~]
(max. exclusion) [36 fb~?]
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(max. exclusion)
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PP — X9XT, Vi NG
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v+ b + MEg: SUS-21-009

Higgsino — like NLSPs
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SUSY searches with CMS detector @ 13 TeV: Overview of mass limits
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