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LHC

Larg,e lladron Qolllder

Two main run periods

Results presented here are from the
second at 8 TeV with 20 fb”

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC
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COMPACT MUON SOLENOID

» One of the two general purpose
£ oliments at LHC

» Solenoidal magnetic field 3.8 T and
return yoke

» Large Silicon Tracker with great
momentum and particle resolution

» Scintillating crystal for ECal

» Sampling HCal (brass and scintillator) j

* Redundant muon spectrometer in
the iron return yoke



SUCCESSFUL STORY

Half of it has been ebserved

/ Standard particles \ / SUSY particles \

Squarks O Sleptons 0 SUSY force
\ particles

- —/

Still werl¢ in pregress




UNDERSTAND SM FIRS T

Feb 2014 CMS Preliminary

0 7 TeV CMS measurement (L < 5.0 fb™)

¢ 8 TeV CMS measurement (L < 19.6 fb™)
—7 TeV Theory prediction

—8 TeV Theory prediction
Z CMS 95%CL limit

Production Cross Section, o [pb]
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SUSY CROSS-SECTIONS

Mar 2015 CMS Preliminary

b b e ¢ 7 TeV CMS measurement (L < 5.0 fb™)

105=f-o'§ O $ 8 TeV CMS measurement (L < 19.6 fb™)
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WHATI 1O LOOK FOR!

n O

q
q
+ LSP
1 -~

Electrons/Photons

* reconstructed with
tracking and calorimetry

* high pt and Isolated

* Vertex and charge

Muons

* reconstructed with tracking
and muon spectrometer

* high pt - resolution

* iIsolation - muons In jets




WHATI 1O LOOK FOR!

Jets

* cluster calorimetry energy
with different algorithms

* combine tracker and
calorimetry information

* calibrate the energy

MET

e combine all the information
from different sub-detectors

* understand the response In
different conditions and the

effect of underlying events




NATURAL SUSY

[FU5 1 |s natural LHC s
capable of discovering it

o — /00 GeV
* Gluino < 500 GeV

2 | IDgsino = 350 GeV

natural SUSY

out of reach

MAasses

T —

decoupled SUSY

arxiv: 1110.6926



USY OVERVIE

Summary of CMS SUSY Results* in SMS framework ICHEP 2014
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NOT SO SIMPLE SEARCHES

Typically searches in tails (but not only)

lop production Is the main
background

QCD easier to kill
but everywhere

e i“‘j

/ to Invisible also

W jets another large (O |
Sh ey
source v
LS\W 0
A

12

-’



BIG NEWS - NO EXCESS

CMS-SUS-13-009

CMS s =8TeV, [Ldt=19.5 fb
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NO EXCESS

BIG NEWS -
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INTERPRETING THE RESULTS

- production, t—t 553 /C 5’(?
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DEPENDENCY ON BF

CMS \'s=8TeV, (Ldt=19.5 fb™
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INTERPRETING THE RESULTS

g-g production, ge t t
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INDIRECT ACCESS

Indirect access
o to Stop mass

O]

stop (G
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VWe can fill the gaps
using other doors
as well



NEW DI-JETS

19.4 fb" (8 TeV)
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COMPRESSED SUSY?

CMS-SUS-14-005
« Compressed spectra are s CMS Preliminary 19.7 ! 8 Tev)
. . - —— data 3
dominating the late 8 TeV analyses 8 1o} mma= ;
o (L(\I) 104 ; I Ef:sejz eu (Opposite charge) _;
% T 9 of T v E
x § 107 — bp — % §
e g Ll 102 3 (m%Z:m;(j =200 GeV, mT~1 =195 GeV, mi? =0 GeV) =
SWT 5 3
10 =
O e - :

* New techniques exploring these | ¢
scenarios as Vector Boson Fusion | 102
- 107
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» Boosting and Inrtial State Radiation
s also used to explore

25 5—

/ D

Obs./Prediction

compressed SUSY phase spaces

s

500 1000 1500

20

2000 5500
m(j,j) [GeV]




BEFORE LHC RUN |

2|



AFTER LHC RUN |
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SO WHAL IS NEXT7

« | HC so far has found no evidence of
e Dallicles

turn every stone

* Nonetheless SUSY s still far from
being dead

» Surprises can still happen in RUN?2

23
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DIRECT STOP PRODUCTION

Am =m(t) - m(x)

Am < m(W) m(W) <Am <m(t) Am >m(t)

A 3

off-shell t on-shell t

: ’
0 m(W) m(t) m(t) [GeV]
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RAZOR SEARCHES

» Cluster all the particles into two
‘megajets”

» Starting form at lest two jets above 80 3 ,R —

GeV (all jets above 40 GeV used to
compute the razor variables)

* | b-tagged jet at least

hos CMS Simulation {s = 8 TeV
= - Razor MultiJet Box | L=19.3fb"
158 —] _ pp=tt =1 0= 0.01 pb
B .- ;=800 GeV, m =25 GeV
0.8 EEs=" S
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