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Non-prompt leptons bkg!
Source: real lepton in jets, jet-misID (e)!
Processes: W+jets and ttbar!
Data driven estimation: fake rate method!
CR: same-sign leptons in high MET
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Figure 5: The observed exclusion contours (black curves) assuming the NLO+NNL cross sec-
tions, with the corresponding 1 standard deviation uncertainties for electroweakino (left) and
!t (right) search. The dashed (red) curves present the expected limits with 1 standard devia-
tion experimental uncertainties. For the electroweakino search, results are based on a simpli-
Þed model of !c0

2 !c±
0 ! !c0

1 !c0
1Z" W" process with a pure Wino production cross section, while

a simpliÞed model of the !t pair production, followed by the !t ! !c±
1 b and the subsequent

!c±
1 ! !c0

1W" decay is used for the !t search. In this last model, the mass of the !c±
1 is set to

be (M!t + M !c0
1
)/2. Data corresponds to an integrated luminosity ranging from 33.2 fb # 1 to

35.9 fb# 1.

http://lepsusy.web.cern.ch/
lepsusy/Welcome.html

At ! m=10 GeV :

¥ LEP limit is 100 GeV.

¥ CMS wino limit 
rescaled to higgsino 
xsec is 130 GeV.L. Shchutska rescaling, 

Moriond 2017

LHC only now pushing 
beyond LEP limits!

Higgsino exclusion

�4�M�J�E�F���G�S�P�N���+�J�N���)�J�S�T�D�I�B�V�F�S�s�T���U�B�M�L

�4�P�G�U���0�4���E�J�M�F�Q�U�P�O����
�N�J�M�F�T�U�P�O�F���G�P�S���)�J�H�H�J�O�P���-�4�1���T�F�B�S�D�I�F�T���B�U���-�)�$��

�+�V�T�U���Q�S�P�K�F�D�U�J�P�O�����S�F�B�M���S�F�T�V�M�U�T���D�P�N�J�O�H����
�M�J�N�J�U���B�U���_���������	�_�������
���(�F�7���G�P�S���E�.���������������	�����
���(�F�7 ����



���-���X�J�U�I�P�V�U��𝜏�I�����3�F�T�V�M�U�T

)!Signal Region A (3l,0

E
ve

nt
s

1"10

1

10

210

310

410

A: OSSF
data
flavor-demo. 500/450
flavor-demo. 1100/1
WZ

!/µnonprompt e/
ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region A (3l,0
0102030405060708091011121314151617181920212223242526272829303132333435363738394041424344

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)llM

 (GeV)TM

<
 7

5

75
 -

 1
05

>
 1

05

<
 1

00

10
0 

- 
16

0

>
 1

60

<
 1

00

10
0 

- 
16

0

>
 1

60

<
 1

00

10
0 

- 
16

0

>
 1

60

)!Signal Region B (3l,0

E
ve

nt
s

1

10

210

310
B: noOSSF

data
 WH 150/24"##
 WH 200/1"##

WZ
!/µnonprompt e/

ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region B (3l,0
01 02 03 04 05 06

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)llM

 (GeV)TM

<
 1

00

>
 1

00

<
 1

20

>
 1

20

<
 1

20

>
 1

20

�$�B�U�F�H�P�S�Z���"��
�F�W�F�O�U�T���X�J�U�I���0�4�4�'���Q�B�J�S

�$�B�U�F�H�P�S�Z���#��
�F�W�F�O�U�T���X�J�U�I�P�V�U���0�4�4�'���Q�B�J�S

����

�$�.�4��
�4�6�4��������������



���-�����������P�S������𝜏�I�����3�F�T�V�M�U�T

)!Signal Region C (3l,1

E
ve

nt
s

1"10

1

10

210

310

410
!C: OSSF + 

data
tau-enr. 400/350
tau-enr. 1100/1
WZ

!/µnonprompt e/
ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region C (3l,1
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)T2M

 (GeV)llM

<
 1

00

>
 1

00

<
 7

5

75
 -

 1
05

off-Z

)!Signal Region D (3l,1

E
ve

nt
s

2"10

1"10

1

10

210

310

410
!

±

µ±D: e
data
tau-dom. 250/150
tau-dom. 600/1
WZ

!/µnonprompt e/
ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region D (3l,1
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)T2M

 (GeV)llM

<
 1

00

>
 1

00

<
 6

0

60
 -

 1
00

off-Z

)!Signal Region E (3l,1

E
ve

nt
s

1"10

1

10

210

310

!E: SS + 
data
tau-dom. 250/150
tau-dom. 600/1
WZ

!/µnonprompt e/
Flips
ZZ/H
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region E (3l,1
01 02 03 04 05 06 07 08 09 10 11 12

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)T2M

 (GeV)llM

< 100

>
 1

00

<
 6

0

60
 -

 1
00 off-Z

)!Signal Region F (3l,2

E
ve

nt
s

1"10

1

10

210

310

!! + µF: e/
data
tau-dom. 250/150
tau-dom. 600/1
WZ

!/µnonprompt e/
ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

)!Signal Region F (3l,2
01 02 03 04 05 06 07 08 09 10 11 12

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

 (GeV)T2M

 (GeV)llM

<
 1

00

>
 1

00

<
 1

00

high-mass

�$�B�U�F�H�P�S�Z���$���X�J�U�I���0�4�4�'���Q�B�J�S���	�F�‚�F"�𝜏�I�
��𝜇�‚𝜇"�𝜏�I�


�$�B�U�F�H�P�S�Z���%���X�J�U�I���0�4�0�'���Q�B�J�S���	�F�‚𝜇"�𝜏�I�


�$�B�U�F�H�P�S�Z���&���X�J�U�I���4�4���Q�B�J�S���	�F�F��𝜇𝜇���F𝜇������𝜏�I�


�$�B�U�F�H�P�S�Z���'�����F��𝜇���X�J�U�I���U�X�P��𝜏�I ����

�$�.�4��
�4�6�4��������������



�"�U���M�F�B�T�U���G�P�V�S���M�F�Q�U�P�O�T
!Ÿ �&�M�F�D�U�S�P�O�T���	�N�V�P�O�T�
���X�J�U�I���Q�5�������������	�����
�
���������	�����
�
���������	�����
���(�F�7��
!Ÿ �#�F�O�F�G�J�U���G�S�P�N���N�V�D�I���M�P�X�F�S���4�.���C�L�H���D�P�N�Q�B�S�F�E���U�P�����-�
���C�V�U���N�V�D�I���M�P�X�F�S���T�J�H�O�B�M���S�B�U�F�����G�F�X�F�S���4�3���C�J�O�O�J�O�H��
!Ÿ �4�J�H�O�B�M���3�F�H�J�P�O�T���(���U�P���,���X�J�U�I���G�V�S�U�I�F�S���C�J�O�O�J�O�H���J�O����

!Ÿ �.�&�5���U�P���N�P�S�F���F�G�G�J�D�J�F�O�U���E�J�T�D�S�J�N�J�O�B�U�F���C�F�U�X�F�F�O���T�J�H�O�B�M���B�O�E���C�L�H��

!Ÿ �/�V�N�C�F�S���P�G��𝜏�I�s�T���B�O�E���O�0�4�4�'���Q�B�J�S�T���U�P���T�F�Q�B�S�B�U�F���B���;���P�S���)���C�P�T�P�O���J�O���U�I�F���E�F�D�B�Z���D�I�B�J�O

Signal Region (4l)

E
ve

nt
s

-110

1

10

210

310

410
4l: G-K

data
 ZZ 100/1!""

WZ
#/µnonprompt e/

ZZ/H
Conversions
VVV

Xtt
total bkg. unc.

 (13 TeV)-135.9 fbCMS Preliminary

Signal Region (4l)
G01 G02 G03 G04 G05 H01 H02 H03 H04 I01 I02 I03 I04 J01 J02 J03 J04 K01 K02 K03

D
at

a/
pr

ed
.

0

1

2

3
stat. bkg. unc. total bkg. unc.

2 OSSF pairs
4 light leptons

0,1 OSSF pairs
4 light leptons

1 tau
3 light leptons

2 OSSF pairs
2 taus
2 light leptons

0,1 OSSF
2 taus
2 light lep

����

�$�.�4��
�4�6�4��������������


