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T H E  S TA N D A R D  M O D E L  ( S M )

• Great! But still many unknowns: 

• SM particles     only~5% of universe 

• Baryon asymmetry  

• Neutrino issues 

• CP Violation 

• Hierarchy problem

!2
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See the nice talk given by Dimitry Kazakov
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B E Y O N D  T H E  S TA N D A R D  M O D E L  ( B S M )
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• We need new physics to understand  

• SM particles     only~5% of universe 

• Baryon asymmetry  

• Neutrino issues 

• CP Violation 

• Hierarchy problem



W H E R E  I S  N E W  P H Y S I C S ?



… A R E  W E  L O O K I N G  E V E R Y W H E R E ?
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• Indirect Searches: Test / validate SM 

• Precision measurements 

• Rare processes 

• Direct searches for BSM 

• Search for new physics models 

• Signature driven searches

R O A D M A P  /  W H E R E  T O  G O ?

!7
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L E P T O N  F L AV O R  U N I V E R S A L I T Y ( L F U )

!11

• SM predicts the same electroweak couplings to all three lepton 
flavours (LFU) 

• Measuring the ratio of the production rates of different flavours  

• If there is an anomaly ⇒Sign for new physics!

~ 4𝞂  L F U  V I O L AT I O N

L H C B ,  P R L  1 2 0  ( 2 0 1 8 )  1 7 1 8 0 2

First measurement of R(D*-) with 3 prong 𝝉 decay 

Inclusion of this result to the world average:

See P.Krokovny’s talk to find out more about anomalies: 
e.g.Angular distribution anomaly 3.4𝞂

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.171802
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T E S T  O F  L E P T O N  U N I V E R S A L I T Y
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U P  T O  2 . 6𝞂  
S TA N D A R D  D E V I AT I O N

C O M PA R I S O N  T O  T H E  
S M  T H E O R E T I C A L  P R E D I C T I O N S  

C O M PA R I S O N  T O  T H E   
R E S U LT S  F R O M  B  FA C T O R I E S

J H E P 0 8 ( 2 0 1 7 ) 0 5 5

S M B S M

M O S T  P R E C I S E  M E A S U R E M E N T  O F  R K * 0  AT  L H C B

https://link.springer.com/article/10.1007/JHEP08(2017)055


T H E  R O A D  S O  FA R :   
S E A R C H E S  F O R  B S M



N E W E S T  R E S U LT S  F R O M  AT L A S  A N D  C M S   
E X P L O R E D  A L M O S T  8 0  F B - 1  D ATA  
≈ 8 0 0 0  T R I L L I O N  P - P  C O L L I S I O N S
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S TAT U S  O F  T H E  B S M  S E A R C H E S

• Exploring the TeV Mass Scales 
thanks to LHC, hundreds of papers 
published so far.  

• Impossible to cover all these 
searches, in this talk only 
highlights and latest results with 
the largest datasets ~80fb-1! 

• Focus on different search 
strategies for exploration of the 
phase space:  

• Simplified models, summaries, 
scans, combinations…

!15
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L E P T O Q U A R K S ( L Q )

• What? 

• Hypothetical color-triplet bosons  

• Both lepton and baryon number with 
fractional electric charge, decay to a 
lepton and jet  

• Why? 

• Grand Unification Theories, SUSY, 
technicolor ,composite models, E6, … 

• Provides explanations to LFUV and 
anomalous magnetic moment of the 
muon 

!19
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L Q - S I N G L E  P R O D U C T I O N

• More sensitive than pair production in higher masses 

• λ (Yukawa coupling) plays important role 

• Final state: 𝛕𝛕b depending on the subsequent decays of 𝛕: 

• Hadronic final state:𝛕had𝛕hadb 

• Leptonic final state: ℓhad𝛕hadb  

Leptoquark mass (GeV)
200 400 600 800 1000 1200 1400

λ

0.0

0.5

1.0

1.5

2.0

2.5  (13TeV)-135.9 fbCMS Preliminary

Scalar LQ
 = 1β

Observed

σ 1 ±Expected 

Preferred by

σ 1 ±B-anomaly 

Excluded by

sLQs LQ→pp 

C M S - E X O - 1 7 - 0 2 9

3 R D  G E N E R AT I O N  S C A L A R  L Q   
E X C L U D E D  F O R  M A S S E S  B E L O W  7 4 4  G E V   

F O R  Λ  = 1

L I M I T  S C A N  T H R O U G H  Λ

!20

https://cds.cern.ch/record/2308274/files/EXO-17-029-pas.pdf
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L Q - PA I R  P R O D U C T I O N
• Search for both Dark Matter and LQ using a new 

approach: (M.Baker et al, JHEP12(2015)120) 

• DM particle is either annihilated or produced in 
conjunction with a partner X. 

• Searching for a peak in the LQ candidate mass spectrum

!21

C M S - E X O - 1 7 - 0 1 5U S I N G  7 7 . 4  F B - 1  D ATA

L Q  M A S S  U P  T O  1 1 6 0  G E V  E X C L U D E D  F O R  M D M ≈3 0 0 G E V,  
A N D  U P  T O  1 0 0 0 G E V  F O R  M D M≈4 2 5 G E V  

http://cds.cern.ch/record/2628478/files/EXO-17-015-pas.pdf


D A R K  M AT T E R
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Y O U  H AV E  
N O T H I N G  T O  

S E E

D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S

!23

DM Mediator
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D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S

!24

DM Mediator

DM Mediator

X: jet, H, V, Ɣ…but if DM 
candidate recoil 
against other 
particles…

Y O U  H AV E  
N O T H I N G  T O  

S E E
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D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S
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DM Mediator

DM Mediator

X: jet, H, V, Ɣ

M O N O - X  
S E A R C H E S

…but if DM 
candidate recoil 
against other 
particles…

Y O U  H AV E  
N O T H I N G  T O  

S E E
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D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S
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DM Mediator

DM Mediator

X: jet, H, V, Ɣ

M O N O - X  
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M O N O - V  S E A R C H E S

• Hadronic decays of W(qq) and Z(qq) 

• High pT ⇒ collimated decay products ⇒ larger radius jet cone 

• Boson tagging using boosted topologies and jet substructure techniques 

!27

M O D E L   
I N D E P E N D E N T  

L I M I T S

S U B M I T T E D  T O  J H E P :  
 A R X I V 1 8 0 7 . 1 1 4 7 1

G E N E R I C  U P P E R  L I M I T S   
P R O V I D I N G  I N P U T S  T O  T H E  T H E O R I S T S

B A C K G R O U N D  
R E J E C T I O N  W I T H  
B O S O N  TA G G I N G

https://arxiv.org/abs/1807.11471
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M O N O - H  S E A R C H E S
• DM production in association with a Higgs boson 

• H(bb): High branching fraction to bb pair 

• New jet reconstruction method depending on the 
pT of the small jets 

!28

AT L A S - C O N F - 2 0 1 8 - 0 3 9

resolved

boosted

H

H
b

b

b

b

O L D  M E T H O D  

N E W  M E T H O D  

I M P R O V E M E N T  W I T H  T H E  N E W  T E C H N I Q U E S

U S I N G  7 9 . 8  F B - 1  D ATA

https://cds.cern.ch/record/2632344/files/ATLAS-CONF-2018-039.pdf
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M O N O - H  S E A R C H E S

• DM production in association with a Higgs boson 

• H(ɣɣ): higher precision in reconstructed 
invariant mass reconstruction than H(bb) 

• H(𝜏𝜏): smaller SM background than H(bb)

!29

C O M B I N E D  L I M I T S  
F O R  H ( 𝜏 𝜏 )  A N D  H (ƔƔ )  

C O M B I N AT I O N  W I T H  T H E  D I R E C T  D E T E C T I O N   
R E S U LT S  F R O M  O T H E R  E X P E R I M E N T S

C M S - E X O - 1 6 - 0 5 5

F I R S T  S E A R C H  I N  A S S O C I AT I O N  W I T H  H  →  𝜏+ 𝜏−   
F I R S T  C O M B I N AT I O N  O F  T H E  γγ  A N D  T H E  𝜏+ 𝜏−

http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-16-055/index.html


Merve Sahinsoy/New Trends in High Energy Physics 2018

D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S

!30

DM Mediator Y O U  H AV E  
N O T H I N G  T O  

S E E
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D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S
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DM Mediator …but when DM 
mediator couples 
to SM particles…

Y O U  H AV E  
N O T H I N G  T O  

S E E
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D A R K  M AT T E R  S E A R C H E S  I N  C O L L I D E R S
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DM Mediator

D I J E T  R E S O N A N C E  
S E A R C H E S

…but when DM 
mediator couples 
to SM particles…

Y O U  H AV E  
N O T H I N G  T O  

S E E
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D I J E T  R E S O N A N C E  S E A R C H E S

!33

  
 

☞H I G H  M A S S  D I J E T  S E A R C H E S  

gq gq
Z’ med

arXiv:1507.00966

L e p t o p h o b i c   
a x i a l - v e c t o r  Z ’  

m o d e l

dijet background
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D I J E T  R E S O N A N C E  S E A R C H E S
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☞H I G H  M A S S  D I J E T  S E A R C H E S  L O W E R  B O U N D : L I M I T E D  W I T H  T H E  H I G H  L E V E L  T R I G G E R  T H R E S H O L D S  

L e p t o p h o b i c   
a x i a l - v e c t o r  Z ’  

m o d e l

this is what we 
record
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☞H I G H  M A S S  D I J E T  S E A R C H E S  L O W E R  B O U N D : L I M I T E D  W I T H  T H E  H I G H  L E V E L  T R I G G E R  T H R E S H O L D S  

☞T R I G G E R  L E V E L  A N A LY S I S ( T L A )  L O W E R  B O U N D : L I M I T E D  W I T H  L E V E L  1  T H R E S H O L D S  

D I J E T  R E S O N A N C E  S E A R C H E S

!35

  
  

P h y s . R e v. L e t t . 1 2 1 . 0 8 1 8 0 1

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.121.081801


Merve Sahinsoy/New Trends in High Energy Physics 2018

D I J E T  R E S O N A N C E  S E A R C H E S
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☞H I G H  M A S S  D I J E T  S E A R C H E S  L O W E R  B O U N D : L I M I T E D  W I T H  T H E  H I G H  L E V E L  T R I G G E R  T H R E S H O L D S  

☞T R I G G E R  L E V E L  A N A LY S I S  L O W E R  B O U N D : L I M I T E D  W I T H  L E V E L  1  T H R E S H O L D S  

☞D I J E T + I S R  A N A LY S I S  L O W E R  B O U N D :  L I M I T E D  W I T H  T H E  S E P E R AT I O N  O F  D I - J E T S  
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D I J E T  R E S O N A N C E  S E A R C H E S
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☞H I G H  M A S S  D I J E T  S E A R C H E S  L O W E R  B O U N D : L I M I T E D  W I T H  T H E  H I G H  L E V E L  T R I G G E R  T H R E S H O L D S  

☞T R I G G E R  L E V E L  A N A LY S I S ( T L A )  L O W E R  B O U N D : L I M I T E D  W I T H  L E V E L  1  T H R E S H O L D S  

☞D I J E T + I S R  A N A LY S I S  L O W E R  B O U N D :  L I M I T E D  W I T H  T H E  S E P E R AT I O N  O F  D I - J E T S  

☞B O O S T E D  D I J E T + I S R  A N A LY S I S
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D I J E T  R E S O N A N C E  S E A R C H E S

!38

L AT E S T  R E S U LT S   
I N C L U D I N G  D I - B  J E T  R E S O N A N C E S  

A N D  8  T E V  R E S U LT S

b

b

N O T  O N LY  S E A R C H I N G  F O R  T H E  H I G H  M A S S  R E G I O N S ,  B U T  A L S O  E X P L O R I N G  T H E  L O W  M A S S  
R E G I O N S !
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D I J E T  R E S O N A N C E  S E A R C H E S

!39

L H C  P R O V I D I N G  T H E  S T R O N G E S T  L I M I T S ,  B U T  T H E R E  I S  S T I L L  R O O M  F O R  N E W  
P H Y S I C S !  A I M  I S  T O  R E A C H  T H E  L O W E R  C O U P L I N G  VA L U E S
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D A R K  M AT T E R  S U M M A R Y

!40

L E P T H O P H O B I C

C O M B I N I N G  T H E  R E S U LT S  F R O M  M O N O - X  A N D  D I J E T  S E A R C H E S

A B I L I T Y  T O  E X P L O R E  L A R G E  P H A S E  S PA C E  W I T H  D I F F E R E N T  S I G N AT U R E S



S U P E R S Y M M E T R Y
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S U P E R S Y M M E T R Y

!42

• New boson/fermion 
supersymmetric partner to each 
boson/fermion in the SM 

• Motivations for SUSY  

• Hierarchy problem, 
unification of forces 

• Candidate for the observed 
Dark Matter… 

• Very rich variety of of signatures
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S U P E R S Y M M E T R Y

!43

Still plenty of low mass 
unexplored model space 

Electroweak production increasingly 
promising probe for SUSY

Simplified signatures 
excluded up to TeV Scale
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S U S Y: E W K  P R O D U C T I O N

• Search for pair-produced electroweakinos  

• Different signal regions: Mass differences in the range of 100-600 GeV

!44

S U B M I T T E D  T O  P R D ,  
A R X I V. 1 8 0 6 . 0 2 2 9 3

L O C A L  E X C E S S  U P  T O  3𝞂  I N  L O W - M A S S  S P L I T T I N G

H I G H / I N T E R M E D I AT E -  
M A S S  S P L I T T I N G :  

E X C L U S I O N  U P  T O  6 0 0  G E V

https://arxiv.org/pdf/1806.02293.pdf


N E W  G A U G E  B O S O N S
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N E W  B O S O N S : W I T H  D I B O S O N S

!46

AT L A S - C O N F - 2 0 1 8 - 0 1 6

W’/Z’/GKK

W/Z

W/Z

• Benchmarks: Spin-1 Heavy Vector Triplet Model (HVT) and spin-2 graviton GKK 

• Hadronic decay channel of WW,WZ,ZZ 

• New jet reconstruction methods using tracker (ATL-PHYS-PUB-2017-015)

I M P R O V E M E N T  W I T H   
N E W  J E T  R E C O  T E C H N I Q U E  

U S I N G  7 9 . 8  F B - 1  D ATA

R A N G E :   
1 . 2 - 5 . 0  T E V

https://cds.cern.ch/record/2621302/files/ATLAS-CONF-2018-016.pdf
http://ATL-PHYS-PUB-2017-015
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• Benchmarks:Superstring-inspired model (Ψ), Sequential Standard Model(SSM) 

•  Z’SSM/Ψ  (CMS)  & W’SSM  (ATLAS) 

• Strong limits with leptons, high background suppresion

N E W  B O S O N S : W I T H  L E P T O N S

!47
U P  T O  5 . 6  T E V  E X C L U S I O N  F O R  W ’ S S M

U S I N G  7 9 . 8  F B - 1  D ATA
L E P T O N I C  D E C AY   

W ’ S S M( l v )  

D I L E P T O N  S E A R C H C M S , J H E P 0 6 ( 2 0 1 8 ) 1 2 0

U P  T O  4 . 5  T E V  E X C L U S I O N  F O R  Z ’ S S M

AT L A S - C O N F - 2 0 1 8 - 0 1 7

https://arxiv.org/pdf/1803.06292.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-017/
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C O M B I N AT I O N S

• Diboson+ll+lv combination: 

• qqqq, ννqq, lνqq, llqq, lνlν, llνν, lνll, llll, qqbb, ννbb, 
lνbb, and llbb final states= Combined Bosonic 

• lν +ll final states = Combined Leptonic 

• Combination of Bosonic+Leptonic  

 

!48

S U B M I T T E D  T O  P R L ,  
A R X I V. 1 8 0 8 . 0 2 3 8 0

L E P T O N I C  D E C AY B O S O N I C  D E C AY

B E N C H M A R K S

C O M B I N AT I O N S  G I V E  T H E  B E S T  L I M I T S

Limits for HVT 

https://arxiv.org/abs/1808.02380


V E C T O R  L I K E  Q U A R K S
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V E C T O R  L I K E  Q U A R K S

• What? 

• Spin 1/2, ferminoic top/bottom quarks 

• Singlet, doublet or triplet 

• Produced via FCNC or SM-like processes   

• Preferentially decay to 3rd generation 

• Left and right handed components transform 
identically under SU(2) x U(1) gauge transformations 

• Why? 

• Solves hierarchy problem, baryon asymmetry 

• GUTs, little Higgs, composite Higgs…

!50

S I N G L E  P R O D U C T I O N PA I R  P R O D U C E D
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V L Q - PA I R  P R O D U C T I O N
• Up to 1 TeV of VLQ mass, dominant production mechanism is pair production  

• Rich final states / Many different searches for VLQ T and B  

• Lepton+jets, dilepton+jets (same/opposite sign), 3lepton+jets 

• General strategy: Scan different branching fractions to W, Z and H

!51

J H E P  1 0  ( 2 0 1 7 )  1 4 1L E P T O N + J E T S  F I N A L  S TAT E

S U B M I T T E D  T O  P R L ,  A R X I V. 1 8 0 8 . 0 2 3 4 3  

https://link.springer.com/article/10.1007/JHEP10(2017)141
https://arxiv.org/abs/1808.02343
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V L Q - C O M B I N AT I O N S

!52

S U B M I T T E D  T O  P R L  
 a r x i v. 1 8 0 8 . 0 2 3 4 3  

S T R O N G  S E N S I T I V I T Y  W I T H  C O M B I N AT I O N S  
F R O M  AT L A S  A N D  C M S  

S I N G L E T  T ( B )  U P  T O  1 . 3 1 ( 1 . 2 4 ) T E V

• Each analysis excludes the  the different regions in the 
branching ratio triangles 

• Combination of different analysis are giving the best sensitivity
C O M B I N AT I O N  O F  

 1 + 2 + 3  L E P T O N  C H A N N E L S
J H E P  0 8  ( 2 0 1 8 )  1 7 7

https://arxiv.org/abs/1808.02343
https://link.springer.com/article/10.1007/JHEP08(2018)177


D A R K  M AT T E R

S U S Y

L E P T O Q U A R K S

V E C T O R  L I K E  Q U A R K S

R A R E  D E C AY S

P R E C I S I O N

W E  A R E  L O O K I N G  F O R  N E W  P H Y S I C S  I N  
M A N Y  W AY S …

N E W  G A U G E  B O S O N S



… A N D  T H E R E  A R E  M U C H  M O R E  S E A R C H E S  
T H AT  I  C O U L D  N O T  M E N T I O N …



• LHC performing extremely well! Lots of data to analyse and much more data will be there 

• Searches for new physics in a vast variety of channels  

• Many new methods and performance studies to improve searches 

• No significant excess found yet, but we are narrowing down the possibilities, excluding 
the significant portion of phase space and chasing for new physics eveywhere!

S U M M A R Y

S TAY  T U N E D  F O R  T H E  N E W  R E S U LT S  A N D  H O P E F U L LY  F O R  N E W  P H Y S I C S !



B A C K  U P
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L A R G E  H A D R O N  C O L L I D E R

!57

See M.Bombara’s talk

See P.Krokovny’s talk

See the talks from G.Gaudio and T.Davidek
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L H C  D ATA / P E R F O R M A N C E

• Excellent performance from LHC! 

• Doubled the design luminosity  

• Challenging conditions, large pile up

!58

AT  T H E  E N D  O F  R U N 2 :  

1 5 0  F B - 1  D ATA  T O  AT L A S  A N D  C M S  
5  F B - 1  D ATA  T O  L H C B

Plenty of data to analyse!



R U N 3 : 3 0 0  F B - 1   

H I G H  L U M I N O S I T Y  L H C : 3 0 0 0 F B - 1

Exciting days ahead, more data will come!
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P R E C I S I O N

!60
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P R E C I S I O N

!61
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CMS PreliminaryJuly 2018

All results at: http://cern.ch/go/pNj7

W

n jet(s)≥

Z

n jet(s)≥

γW γZ WW WZ ZZ
µll, l=e,→, Zνl→EW: W

qqW
EW qqZ

EW
WW
→γγ

γqqW
EW

ssWW
 EW

γqqZ
EW

qqWZ
EW

qqZZ
EW γWV γγZ γγW tt

=n jet(s)

t-cht tW s-cht γtt tZq ttZ γt ttW tttt
σΔ in exp. HσΔTh. 

ggH qqH
VBF VH WH ZH ttH tH HH

CMS 95%CL limits at 7, 8 and 13 TeV

)-1 5.0 fb≤7 TeV CMS measurement (L 
)-1 19.6 fb≤8 TeV CMS measurement (L 
)-1 35.9 fb≤13 TeV CMS measurement (L 

Theory prediction
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A N O M A L I E S  I N  A N G U L A R  D I S T R I B U T I O N S

!62

See P.Krokovny’s talk

U P  T O  3 . 4𝞂  
S TA N D A R D  D E V I AT I O N

• More statistic is needed!
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M O D E L  I N D E P E N D E N T  L I M I T S

!63

S E E  T H E  
TA L K  F R O M  L . H E N K E L M A N N

talk from 
DM@LHC2018

https://indico.cern.ch/event/669891/contributions/2897832/attachments/1627593/2592492/2HDMa_MonoHbb_LHenkelmann_05042018_DMatLHC.pdf
http://www.apple.com
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M O N O - J E T  S E A R C H E S

• Initial state radiation jet recoils against missing transverse energy (ETmiss) 

• Not only DM, weakly interacting new particles: SUSY, extra dimensions  

• Search for an excess in the ETmiss spectrum 

• Dominant background : Z(vv)+jets 

• Ongoing work to reduce the systematics!

!64

DM Mediator

g

J H E P  0 1  ( 2 0 1 8 )  1 2 6  

O N E  S I G N AT U R E  M A N Y  I N T E R P R E TAT I O N

https://link.springer.com/article/10.1007/JHEP01(2018)126
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M O N O - T O P  S E A R C H E S

!65

C M S , A R X I V: 1 8 0 7 . 0 6 5 2 2

• DM association with tops 

• Hadronic decay channel with top tagging methods 

• Assuming FCNC

C M S , A R X I V: 1 8 0 1 . 0 8 4 2 7

• DM association with tops 

• Strong limits! 

https://arxiv.org/pdf/1807.06522.pdf
https://arxiv.org/pdf/1801.08427.pdf
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A  T Y P I C A L  D I J E T  R E S O N A N C E  S E A R C H

!66

 ☞  O V E R W H E L M I N G  L A R G E  D I J E T  B A C K G R O U N D  

☞U P P E R  B O U N D  O N  T H E  R E S O N A N C E  M A S S  L I M I T E D  B Y  T H E  C O L L I S I O N  E N E R G Y  

☞G O I N G  T O  L O W E R  M A S S  P O I N T S  C H A L L E N G I N G  D U E  T O  T H E  L A R G E  B A C K G R O U N D  

☞  N E W  A P P R O A C H E S  N E E D E D  T O  E X P L O R E  L O W E R  M A S S  VA L U E S  ✓

X

data
background
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D A R K  M AT T E R  S U M M A R Y

!67

L E P T H O P H O B I C

Combining the results from mono-X and dijet searches
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D A R K  M AT T E R  S U M M A R Y

!68

AT L A S  L E P T H O P H I L I C  C M S  L E P T H O P H I L I C  
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S U S Y: S I M P L I F I E D  M O D E L S

!69

AT L A S - C O N F - 2 0 1 8 - 0 4 0

S e a r c h  f o r  t h e  b o t t o m - s q u a r k  p a i r  p r o d u c t i o n  
0  l e p t o n s , 3  o r  m o r e  b - j e t s  a n d  E T m i s s

U P  T O  1 . 4  T E V  E X C L U S I O N   
F O R  B O T T O M - S Q U A R K  M A S S

U P  T O  8 0 0 ( 3 2 0 ) G E V  
E X C L U S I O N  F O R  C H A R G I N O  

( N E U T R A L I N O )  M A S S

S U B M I T T E D  T O  J H E P,  
A R X I V. 1 8 0 7 . 0 7 7 9 9

U S I N G  7 9 . 8  F B - 1  D ATA

C h a r g i n o  a n d  s t o p  p a i r  p r o d u c t i o n   
2  o p p o s i t e  c h a r g e d  l e p t o n s ,  l a r g e  E T m i s s

https://cds.cern.ch/record/2632345/files/ATLAS-CONF-2018-040.pdf
https://arxiv.org/abs/1807.07799


Merve Sahinsoy/New Trends in High Energy Physics 2018

S U S Y  S U M M A R Y

!70

E L E C T R O W E A K  C H A R G I N O - N E U T R A L I N O   
P R O D U C T I O N  S U M M A R Y

T O P  S Q U A R K  PA I R  P R O D U C T I O N  
S U M M A R Y
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V H  S E A R C H
• One signature, many interpretations 

• 2HDM,HVT,W’,Z’,DM etc… 

• Different analysis regions, different backgrounds 

• H    bb, 1b or 2b tag  

• V     0,1,2 leptons:  Z   ll, W    lv & Z    vv

!71

W '  A N D  Z '  R E S O N A N C E S  W I T H  A  D E G E N E R AT E  M A S S   
S M A L L E R  T H A N  2 . 9  T E V  E X C L U D E D

C M S  PA S - B 2 G - 1 7 - 0 0 4

http://cms-results.web.cern.ch/cms-results/public-results/superseded/B2G-17-004/index.html
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D I B O S O N  L I M I T  S U M M A R Y
• Many final states exists in VV/VH channels  

• Each individual analysis aiming for different final states, complementary searches using all the objects 

• Comparison for the sensitivities of different channels for HVT model for Z’ and W’

!72

Z ’  L I M I T S W ’  L I M I T S
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N E W  B O S O N S : Z ’

• Dilepton final state: 

• Combined limits for electron and muon channels  

• Benchmarks: Z’ Sequential Standard Model(SSM) and Z’ superstring-inspired model

!73

C M S , J H E P 0 6 ( 2 0 1 8 ) 1 2 0

AT L A S , J H E P 1 0 ( 2 0 1 7 ) 1 8 2

https://arxiv.org/pdf/1803.06292.pdf
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• First search for the single production of a B quark 
through its fully hadronic decay channel 

• Considering finite resonance widths of B decay, 
different limits 

V L Q - S I N G L E  P R O D U C T I O N

!74

U S I N G  8 0  F B - 1  D ATA

AT L A S - C O N F - 2 0 1 8 - 0 2 4

J H E P  0 6  ( 2 0 1 8 )  0 3 1

H→b b

H→ ƔƔ

• Main background: non-resonant 
diphoton  

• B quarks with masses less than 1210 
GeV excluded under the assumptions  

N O  S I G N I F I C A N T  E X C E S S

https://cds.cern.ch/record/2628759/files/ATLAS-CONF-2018-024.pdf
https://link.springer.com/article/10.1007/JHEP06(2018)031
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L O N G  L I V E D  A N D  U N C O N V E N T I O N A L

!75
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D A R K  P H O T O N

!76

L H C B , P H Y S . R E V. L E T T. 1 2 0 . 0 6 1 8 0 1  

AT L A S - E X O T- 2 0 1 7 - 0 3

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2017-03/
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R E F E R E N C E S

• https://twiki.cern.ch/twiki/bin/view/AtlasPublic 

• http://cms-results.web.cern.ch/cms-results/public-results/publications/ 

• M.Baker et al, JHEP12(2015)120 

• ATLAS Collaboration, Improving jet substructure performance in ATLAS using Track-
CaloClusters, ATL-PHYS-PUB-2017-015, 2017,https://cds.cern.ch/record/2275636
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
http://cms-results.web.cern.ch/cms-results/public-results/publications/
https://cds.cern.ch/record/2275636

