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WHY DO WE CARE ABOUT
MULTILEP TONS?

* leptons are easier than jets!
* lower backgrounds
Qe |ccls are cleaner

» still tricky though depending on level of precision needed...

Where is the new physics!!!




WHAI THEORISTS WERE
SAYING PRE LHC
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POST /7 AND 8 TEV RUNS

/Maybe SUSY is) [ Maybe it's just
Eat (00 TevV \_ the Higgs
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( Maybe DM is\ !
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WHIPLASH OF PREDICTIONS...

HAPPY SAD
© ©®

Are we better than financial analysts or
weather forecasters at predictions!

Theorists come up with deep mechanisms for
solving problems




WHERE CANYOU EXPECT TO
HUNT NEW PHYSICS!?
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WHERE TO FIND NEW PHYSICS?

TWiki > m CMSPublic Web > PhysicsResults (29-May-2013, ChristopherHill) JEdit Attach PDF

CMS Physics Results

General Information

Physics Analyses

Physics Analysis Group Group page Publications | Preliminary Results Monte Carlo studies

Forward and Small-x QCD Physics Plots and Results Physics Analysis Summaries Physics Analysis Summaries

B Physics and Quarkonia Plots and Results

Standard Model Physics (Vector Bosons & Jets) Plots and Results

Top Physics Plots and Results
Higgs Physics

Supersymmetry

Exotica

Beyond 2 Generations

Heavy-lon Physics Plots and Results Physics Analysis Summaries




WHERE TO FIND NEW PHYSICS?

TWiki > m CMSPublic Web > PhysicsResults (29-May-2013, ChristopherHill) 7 Edit Attach PDF

CMS Physics Results

General Information

ector Performance Summaries.
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RO ysics and Quarkonia Plots and Results
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Top Physics Plots and Results
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BOUNDS ON SUSY (MET)
PRE [HC
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BOUNDS ON SUSY (MET)
FARLY LHC
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BOUNDS ON SUSY (MET)
CURRENT LHC
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S L OOK AT THE SM NG

FORA MINUTE




S EVV RCP ZOOMS
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An example..

CMS WW—/viv (3.54 fb™!, 8 TeV)
CMS-SMP-12-013

CMS WW—/viv (4.92 fb™, 7 TeV)
CMS-SMP-12-005

ATLAS WW-/viv (4.6 fb”, 7 TeV)
arXiv:1210.2979
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NO EXTRA NORMALIZATION...
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INGREDIENTS FOR BSM
EXPLANATION

R ancl CIMS both measure OS dileptons + M E AW IE
e RVEO

* Final state needs to be OS leptons+MET with nothing else
essentially

* Does NOT imply there have to be REAL W’s

Zoom through 3 explanations:

Charginos, Stops, Sleptons




EXAMPLE TOPOLOGIES FOR
WW+MET
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DON'T LIKE SUSY?!
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"Heavy Lepton”




EXAMPLE TOPOLOGIES
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ARE THERE WAYS OU ! WW
WITHOUT WH AND W/

BEone INLSP In Gauge Mediated SUSY breaking

* low tan beta, large Wino-Higgsino mixing
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CHARGINOS FROM STRONG
PRODUCTION!?

=Xt b= Wb v




CHARGINOS FROM STRONG
PRODUCTION!?

=Xt b= Wb v

BalliecZe ine b's and you Rolbiecki and Sakurai
oset WW production 105550676

x2: [ATLAS7, CMS7, CMS8]
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CHARGINOS FROM STRONG
PRODUCTION!?
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NO ONE SAID THERE HAD TO

BE REAL W BOSONS!
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TURNS OUT IT FITS JUST AS
WELL..

~~~

7/10 GeV
/10 GeV




BORNS OUT 11 FITS JUS T

Can also do this
L& just with LH sleptons




WHAI ELSE ARE SLEP TONS
OO0 FOR

Can get right
relic density

Detection
salls right through
and Is Interesting

for TutrereXE




OTHER BENEFTS OF LIGHT
SECE 1O

SPRINGER TRACTS
210 INMODERN PHYSICS

Kirill Melnikov
Arkady Vainshtein

Theory of the
Muon Anomalous Sa, = a®® — a®™ = (2.8 £0.8) x 107?

Magnetic Moment p p
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3 ANOMALIES AUTOMATICALLY
ISN'T BA»P»C/

3




3 ANOMALIES AUTOMATICALLY
ISN'T BAD..

- This model ALSO
¥ changes the
interpretation
of the Higgs!!

(b) tan 8 = 4, u = 600 GeV




DO YOU ONLY CARE ABOUT
SM MEASUREMENTS FOR
ANOMALIES???

Bounds
on [G@&

=
)
Q)
)
[QV
S~
(72]
e
C
o
>
LL

20 40 60 80 100 120 140 160 180 200
Leading lepton p_ [GeV]




CAN ALSO BOUND NEW EW
PHYSICS WITH SM MEASUREMENTS

200 —

~ Figure 1: 95% Exclusions in the neutralino-slepton mass plane for degenerate é, i decaying
“to e/p + X%. Magenta regions are excluded by the CMS 9fb~' LHCS slepton search [2] (see

text footnote). Orange regions are excluded by LEP [5]. The regions below the Purple
" (ATLAS LHCT7 [9], Blue (CMS LHC7 [10]), Red (CMS LHCS [11]) and Black (combined)
~ lines are new exclusions we obtained from the respective W*IW ™ measurements. Solid
" (dashed) lines represent limits obtained by (not) renormalizing the SM expectation in all
" kinematic distributions to match the SM + BSM normalization to data. The CMS8 W~
“measurement was so high that only the region inside the red dashed line is not ‘excluded’
~ when normalization is taken into account.
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CAN ALSO BOUND NEW EW
PHYSICS WITH SM MEASUREMENTS

200

Figure 1: 95% Exclusions in the neutralino-slepton mass plane for degenerate €, fi decaying
to e/p + XJ. Magenta regions are excluded by the CMS 9fb~' LHCS slepton search [2] (see
text footnote). Orange regions are excluded by LEP [5]. The regions below the Purple
(ATLAS LHCT7 [9], Blue (CMS LHCT7 [10]), Red (CMS LHCS [11]) and Black (combined)
lines are new exclusions we obtained from the respective WTW ™ measurements. Solid
(dashed) lines represent limits obtained by (not) renormalizing the SM expectation in all
kinematic distributions to match the SM + BSM normalization to data. The CMS8 W*tW~—
measurement was so high that only the region inside the red dashed line is not ‘excluded’
when normalization is taken into account.
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NEW ATLAS DIRECT SLEPTON
SEARCH
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NEW

CONCLUSIONS
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Big Ramification: Data
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