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Results in VR and SR

* Data/MC in good agreement in the VR
e Excess observed in the loose SRs, especially in DM_low (3.3 o)
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Data in DM low
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tf, production, T>t+%

Limits (stop)

tt production, t—>b+x m .=2 xm_o
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Limits (DM-tt)

DM-+tt pseudo-scalar mediator, 9=9,=9 DM+t scalar mediator, 9 =9,=9
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12.9 b7 (13 TeV)

Search results

CMS Preliminary
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Exclusion results: all CMS searches

pp > I, T >t %° ICHEP 2016

| | | | |
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Dedicated CMS
searches
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Backup, data in other SR
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Backup, sensitivity comparison

ninary, \s=13TeV Status: ICHEP 2016

m:=2XMo 0L 13.2 fb" [CONF-2016-077]

1
m,.=2XMm, t1L 13.2 fb” [CONF-2016-050]
m

1
- = 2 X Mo t2L 3.2 fb” [CONF-2016-009], 13.3 fb”' [CONF-2016-076]
x [N

tf, production, - b f % /> %, /t> Wb¥, /t>tX,  Status: ICHEP 2016
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Results analysis

Emiss [GeV] | Lost Lepton ¢ 1€ (not tt — 1/ Z — Vv fotal Data
rom top) background
2jets, tog > 6.4
250 — 350 | 39.1+£5.0 165+33 042+042 26407 |58.6+6.0 72
350 —450 | 6.1+£15 51£1.2 — 1.1+04 | 122+£19 7
> 450 | 0.46+=0.19 2.7+0.8 — 0.52+0.17 | 3.7£0.8 5
3 jets, My, > 200 GeV
250 —350 | 22.7+34 120+3.0 016%=016 3.1+1.0 | 38.0x4.6 35
350 —450 | 5.8+1.2 3.5+09 — 12+04 | 104+£1.6 9
450 —550 | 2.5£0.7 20£09 — 076 £0.25 | 53=+1.1 6
>550 | 1.3+04 1.5+0.6 — 0.25+0.09 | 3.0+0.7 3
> 4jets, M5 < 200GeV
250 — 350 | 125+£13 56£5.6 6.6+ 6.6 3.8+15 | 141415 121
350 — 450 | 23.6 =3.7 1.1+1.1 1.0=1.0 0.89=x0.38 | 26.6 4.0 22
>450 | 5.7=x1.6 030030 032+032 0254+012 | 6.6+1.6 9
> 4iets, My, > 200 GeV
250 — 350 | 29.3+4.2 7.6 +£3.3 2.8+£2.8 3.6+14 | 433+6.2 44
350 —450 | 7.8+1.8 3313 097+£097 22+0.8 |142+£25 11
450 —550 | 3.5=+1.1 0.34+0.25 0.04+£0.04 086+043 | 48+1.3 5
550 —650 | 1.0£0.5 0.48 £ 0.31 — 0.19+0.10 | 1.740.6 1
>650 | 037020 023=x0.19 0.11%+0.11 0.21=+0.13 | 0.92+0.33 3




Models

Niets | MT) [GeV] | tmod EF™ [GeV]
=2 > 6.4 | 250-350 350-450 > 450
=3 > 200 250-350 350450 450-550 > 550
>4 < 200 250-350 350450 > 450
>4 > 200 250-350 350450 450-550 550-650 > 650
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Handling tt— 2|

Procedure described in arxiv:1203.4813

4 N

M{% = min {my consistent with [p% = 0,

(p1 + pe)? = p2 = M| P + p2 = Emiss,

(p1 + pe +]0b1)2 = (p2 +pb2) — mi,]}

\_ J

Mass constraint variable for tt—2| with a lost lepton
‘Both legs of ttbar decay have the same mass, m
(< m,,, for tt—2I background)

« E,™ is split between lost W and v

Y

—
(@)
w

* m,, constraint on the E™*and good lepton components

* Choose a combination of b-jet candidates (chosen b-tag jet + 2 jets
with highest CSV discriminator values) to give you m,
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Handling tt—2| :

Used for compressed T2tb (selection with N, = 2)

* MT2W appears to be less powerful at low jet multiplicity
* We used a modified version of the topness variable

/tmod = In(min S) with S(pw,pv.) =

2 2N 2 2 2)\2
(my — (v K pe))® | (m§ — (o, A pw)7)
A ~— ! 1 ]
\ Ay || a; 1
a,, = 4GeV | a, =15 GeV
\ Constrained to m,, Constrained tom, /

* Uses only one b-jet input
— avoid resolution effect due to lost b-jets
- Better performance than M_,¥ at low jet multiplicity

—>one b-jet may be missed
- Uset__, >6.4for 2 jet bin SR sensitive to T2tb with
compressed spectrum scenario

modified topness
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Only 1l exclusion
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