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Motivation to search for third generation squarks

« M(H) = 125 GeV ) {:} H A

> Natural Susy favors light  and b.

 Presence of Dark Matter in the universe

- Under R-parity conservation (RPC), the Lightest Supersymmetric
Particle (LSP) is a candidate to Dark Matter.

> We consider the 7] as LSP in this talk.
- Under RPC, sparticles are pair produced.
- We consider in this talk only direct production of t* and bb".
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New results on stop and sbottom

* Dedicated stop searches:

e SUS-19-009 : in the 1 lepton channel @

e SUS-19-003 : in the 2-tau channel

* Inclusive searches in the 0 lepton channel with
interpretation for stop and sbottom:

* [SUS-19-005 : M, ]

e SUS-19-006 : HISS

} already introduced by Laurent Thomas

We will concentrate here on signatures with
large transverse missing energy. RPV and
stealth stops will be covered by Kin Ho Lo.
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Search in the 1 lepton final state bl

 Full Run2 search: 137 fb! My =\/2p§~E}”i“(1—cos¢)
= Selection: 1 ¢ (e/p), N2, EF'555250 GeV, M;>150 GeV, N i q,21

* New techniques to address specific areas:

~0, 4
m(X1)
Standard analysis
Resolved top
Merged top
O >
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Search in the 1 lepton final state

* Standard analysis: 39 Search
Regions (SR) in N, M(£,b), t 04,
EMISS for top-categories (merged,
resolved, un-tagged) or inclusive.

Infmin( (= (PP )7 (m— (po b pw))" )
w t

mod_

* Inthe tcorridor: N;>=5, j; not b-
tagged, low p,({), 5 SR in XSS

° |nthe W corridor: same as for the t
corridor but for N,..>=3 and N, , > 1
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SUS-19-009

NEW!

Search in the 1 lepton final state

* Backgrounds:
e ttbar and tW with 2{ but 1 lepton is lost
or ttbar with 14
e ttZ (or WZ, ...) with 72> vv
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Search in the 1 lepton final state bl

* Results: The observed yields are t
consistent with the expectations from b i / a
the SM background

Interpretation for £;->t 71 :
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SUS-19-009

NEW!

Search in the 1 lepton final state

Other interpretations using the 39 SR from the standard analysis:
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SUS-19-003
Search for stops in di-tau final state (LHCP)

CMS Preliminary 77.2 fb" (13 TeV, 2016+2017)
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SUS-19-003
Search for stops in di-tau final state (LHCP)

CMS Preliminary 77.2 fb™ (13 TeV, 2016+2017)

95% CL upper limit on cross-section [pb]
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. . .. SUS-19-006
Inclusive search in multijet events

with large missing transverse momentum

See Laurent Thomas’ talk for more details

e Full Run2 search: 137 fb?

" Seecton: 04 Ny 22 Hr = D) Pr>300 Gel
_l Z]et(|n|<5) pTl >3OO GeV

CMS Preliminary "Pre-fit” 137 f5' (13 TeV)

6<N,<7

* Backgrounds:
e ttbar and W+jets
» Z+jets with Z-> nu nu

* Categorisation: 174 SR
in N..,, N, Hr, HmlSS
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Inclusive search in multijet events

with large missing transverse momentum

t
* Results: \a t/x \a /
7 \%:‘\\m--gg ........ %(B
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A last word

No sign of Physics Beyond the Standard Model yet, but
plenty of searches [*]:

* Looking for different final states
* Taking advantage of the full Run2 luminosity
* Developing new ideas, new techniques

More results to come. Stay tuned....

[*] link to SUSY results : https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
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SUS-19-009

Binning for the 1 lepton stop search

Label N; tpea Mg ttagging ET™°bins
[GeV] category [GeV]

A0 - [600, 750, +o0]
Al < 175 U [350, 450, 600]
A2 23 =210 M [250, 600]

B > 175 - [250, 450, 700, +o0]

C <0 < 175 - [350, 450, 550, 650, 800, +o0]

D > 175 - [250, 350, 450, 600, +oo]

EO - [450, 600, +o0]

E1l <175 U [250, 350, 450]

E2 0-10 M [250, 350, 450]

E3 >4 R [250, 350, 450]

F = > 175 - [250, 350, 450, +o0]
GO - [450, 550, 750, +o0]

G1 <175 U [250, 350, 450]

gg =0 1\121 Eggj ggg: igg% Compressed spectra with Am (t,X9) ~ m, (label: I)
H > 175 - [250, 500, +o0] N; > 5, leading-pr jet not b tagged,

Selection criteria  pf < max (50, 250 — 100 x Ap(EF', 7)) GeV,

min A¢(j; o, ET®) > 0.5, Ny > 1
EMsS bins [ GeV]  250-350, 350-450, 450-550, 550-750, > 750

Compressed spectra with Am (f, 7"(‘1)) ~ myy; (label: J)

Ny >3, leading—pr jet not b tagged,
Selection criteria £ - max (50, 250 — 100 x Ag(Emiss, ﬁ%)) GeV,
min A (j o, EF) > 0.5, Npeore > 1

EXiss bins [GeV]  250-350, 350450, 450-550, 550-750, > 750
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US-19-003
(LHCP)

Binning for the di-tau stop search

Search region binning

13: Hy 2 700 15: Hyp 2 700
12: 300 < Hy < 700
14: 100 < Hy < 700
11: 100 < Hy < 300
80
>’ . .
(7} 8: Hy > 700 10: Hy > 700
g 7: 300 < Hy <700
9: 100 < Hy < 700
Eﬁ 6: 100 < Hy < 300
40.
3: Hy > 700 5: Hy 2 700
2: 300 < Hy < 700
4: 100 < Hy < 700
1: 100 < Hyr < 300
0 [Hy in GeV]

30 200

PP [GeV]
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-
Binning for the inclusive search with Hy"'>® NEW!

events with
HT"® > H;
are |rejected

3 7
. e 10
T 850
ST 8
regions 1 and 4 600
discarded for N;, > 8, NR
4 5 6
because of small stat
350 |- i 2 3
3"300 600 1200 1700
H, [GeV]

N..:2-3,4-5,6-7,8-9,>=10

jet*

Npier: €ither 0, 1, 2, 2 3 (for N, 2 4), 0or 0, 1, 2 2 (for N, = 2-3)

jet
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. . .o US-19-00
Inclusive search in multijet events (Mor.ondD
with the M., variable

See Laurent Thomas’ talk for more details

 Full Run2 search: 137 fb!
* Selection: 04, Nj,; 2 1, Ht > 250 GeV, M, > 200 GeV where
. (1) £4(2) . .
M, = iseX(1) 4 SRX) i [max (MT , My )] defined on 2 pseudo-jets
—FT
< CMSFI:reI'i[n;.i;'n?)ry - 5 137 o™ (13 TeV)
¢ BaCkg rou ndS: % 1o* 2.3j 23] i—sji 4-6j ] H:T:sis:(:j:emi | 7-9) | 7-9) 17-9j17-9] EE:_S);Eepton
* Z+jets with Z= nu nu U R R R R -
e ttbar and W+jets e 0 B Be b Ba ¢
* Categorisation: 282 SR in Njg,, il Ll 1
i Mp
Ny, Hr, M, (or py if N =1) P l ' H*
Ei;“‘%’% ALIlJu l[i.;H:‘%rL:Jr:r»:%'I:: —
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Cus-w-o@
. . . . . (Moriond)
Binning for the inclusive search with M, ~——

E Extra binning for
, H 2575GeV |

H. > 1500 GeV 2« | N E)
MET >30GeV 4 / -4
1200 < H, < 1500 GeV

.....................

575 < H, <1200 GeV

.\‘r}).mg (pT > 20 (;O\')
N
S
)
\

MET > 250 GeV A 450 < H, < 575 GeV

T
r~ - 0 E:
250 < H, <450 GeV I\ ][ N .
- g 1 2 3 4 5 6 7 8 9 210
Niet (pT > 30 GeV)

Additional binning in My, for N, 2 2, My, starting at 200 GeV for
H,<1500 and at 400 GeV for H; > 1500 GeV

For N;.;=1, the binning is done in pjret, starting at 250 GeV
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Inclusive search in multijet events <
with the MT2 variable

 Results: \%
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For comparison: some limits with 35.9 fb™!

~~ o~
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