EWK compressed scenarios at LHC

Mostly taken from
https://arxiv.org/abs/1509.07152




A number of processes targeted

» Examples

20/03/2017

Event selections based on low-momentum
leptons, and also on the production in
association with ISR jets to provide improved
sensitivity to the compressed spectra scenarios

Mostly useful in case of sleptons in the decay
chain. The compressed spectra searches are
less sensitive to scenarios where the X *; /X %,
decay through SM W, Z or Higgs bosons, as the
branching fraction to leptonic final states is
significantly suppressed.
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GeV for muons

Selection table (1)

» Opposite-sign leptons analysis, relevant for chargino pair production.
Where there is no pT cuts, the minimum pT is 7 GeV for electrons, 5

Table 6: The selection requirements for the opposite-sign, two-lepton signal and control regions, targeting X1 X,
production with small mass splittings between the X7 and LSP.

| Common
Central light-flavor jets =1
Forward jets veto
MR [ GeV] > 20
0bs T = 7T
| SR2f-1a | SR2¢-1b SR | SR2(-1a | SR2(-1b
4 ﬁavor/sign AN A A | VA A £ELF ¢ flavor/sign | sl 0EpF | 07 207
Central b-tagged jets veto Expected background
47% 67+£27 12£5 | 22+9 5724
mSl;?S [ GeV] veto 81.2-101.2 Top 69+19 124 | 217  50£20
pr [ GeV] - - <40 <50 VA% 73+34 17+08|24+15 0.6+04
T .
pJ; [ GCV] > 80 >80 > 60 > 80 Reducible 12+6 58+2.0 10+4 2.8+1.1
Others 18+5 21+13[94+34 1007
R; >05 >071]>065 >075]| gy 173+23  34+5 | 65+9 15025
A}?% [rad] >2 >2.5 >2 >2.5 Observed events | 153 24 | 73 8
central light jet
T [ GeV] - - - - Predicted signal
(mge,mge) = (100,35) | 81+16 2547 | 4428 14+4
(mgz,mgp) = (100,80) | 41+10  23£6 | 3127 18+5
Po 0.50 0.50 0.26 0.50
§% 35.7 93 30.8 5.6
S e 46%13 15%¢ 25410 9.4+42
()3 [fb] 1.76 0.46 152 0.27
QL 0.22 0.09 0.73 0.07
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Selection table (2)

» In case of chargino-neutralino pair production - expect up
to 3 leptons. Selection used is for same-sign leptons (low SM
background)

» Done with multivariate analysis, with or without ISR-jet
sighature

Table 10: Same-sign, two-lepton MVA signal region BDT requirements, targeting ¥ ¥ 2 production with small mass
splittings between the X ]‘L /X 3 and LSP. The selection on the BDT output, #., is independent for each SR.

Common {*€* pair, b-jet veto
SR AM20 SR AM35 SRAM65 SR AM100 | VR

ISR tew > 0.071 > 0.087 >0.103 >0.119 —0.049 - 0.051
no-ISR 7, > 0.071 > 0.087 > 0.135 > 0.135 —-0.049 - 0.051
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Selection table (3): VBF selection

» Used for very compressed scenarios

SR2¢(-2
¢ flavor/sign | €%, (0
Jets > 2
Central b-jets veto
EZ™ [ GeV] > 120
mro [GCV] < 40
mgg [GeV] < 100
P [ Gev] > 95
m;; [ GCV] > 350
njetl . njet2 <0
|AT]JJ| > 1.6
p?}f/ErTmSS <04
P! Emiss <19
p?if/p%f < 0.35
20/03/2017
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» Current limits
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Figure 14: The 95% CL upper limit on the signal cross-section for VBF XTXT production for (a) m(¥7) = 110 GeV
and (b) m(Y7) = 120 GeV. The limits are set with respect to the mass difference between the X T and ¥ (1), and use the
results from the same-sign, two-lepton VBF analysis.
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» Current limits
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Figure 17: The 95% CL exclusion limits on X f/\?g production with ¢, -mediated decays, as a function of the X f
and )?(1) masses, where the intermediate slepton mass is set to the )?(1) mass plus (a) 50% or (b) 95% of the difference
between the ¥7 and the)?? masses. The limits in (a) are set using a combination of the 3¢ analysis from Ref. [20] and
the same-sign, two-lepton anaysis from this article, while the limits in (b) use the combination of the three-lepton

and same-sign, two-lepton anayses from this article.
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Table 23: Searches used to probe each of the models described in Section 2.

Model

Wh [23]

267 119]

27 [22]

3¢°[20]

4¢121]

2t MVA*

SR2¢-1F

SS MVAS$

SR3¢-0/1°

SR2¢-2%

7

v’

v’

X1X7 via £, with x = 0.5
XX via £, with variable x
X1XT via WW

XiX7 via VBF

COX

Peve

X

via T,

NN

9 via Z; with x = 0.5

H

X 1)22 via ¢; with variable x
XX via WZ
X Tf(g via Wh

X

JOX via 7, with x = 0.5

XOX3 via £; with variable x

AN

pMSSM
NUHM2
GMSB

v’
v’

AN N N I N N N A

v’
v’

1 The opposite-sign, two-lepton signal regions in Ref. [19] and Section 8.1 overlap.

* The two-tau signal regions in Ref. [22] and Section 7 overlap.

¢ The three-lepton signal regions in Ref. . [20] and Section 8.3 overlap.

§ The same-sign, two-lepton signal regions in Section 8.2 and Section 9 overlap.
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