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Contributions
● Overall 18 Contributions (exp: 8, theo: 9, tools: 1)

● Supersymmetry: 14 contributions – other Models: 4

● Very active area: many contributions have to be rejected due to time contraints

Sorry for everything not covered in this talk
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Introduction
Shortcomings of the SM:

● Why are there 3 Generations ?

● Why is electric charge of electron and proton equal ?

● Why are ~17 orders of magnitude between EW and Planck scale ?

● How can the fine tuning problem be solved ?

● Should the gauge couplings unify at high energies ? In the SM they do not !

● Can the large numbers of free parameters 19 (+7(9) from s) in the SM be 
reduced ?

● What is the nature of dark matter and dark energy ?

● Why is the gravitational force so weak? How can the gravity be included in 
one formal description of all forces ?

● ...

There are many models which address one or more of these question !  



28th November 08 SUSY and BSM 4

Supersymmetry
● Last possible symmetry: between 

fermions and bosons

● Each SM particle gets a SUSY partner 
equal in all quantum numbers except 
for spin (½)

→ Opposite sign of loop corrections solves 
fine tuning problem

→ New particles change slope of running 
couplings  gauge unification

→ Graviton (s = 2) ↔ g/W/Z/ (s = 1)

→ Provides perfect DM candidate

→ “Natural” EWSBreaking

● No candidates for supersymmetric 
partners discovered so far

→ SUSY has to be broken, but sparticles 
should have masses of ~1 TeV to keep 
advantages of SUSY

cancellation of loop corrections:

unification of gauge couplings:
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mSUGRA

● m
0 
: unified mass breaking term of 

scalar particles

● m
1/2 

: unified mass breaking term of 
gauginos

● tan 
 
: ratio of VEVs of the two higgs 

dubletts

● A
0 
: unified trilinear coupling

● sign 
 
: sign of higgs potential 

parameter 

● Very popular breaking scenario by coupling to (yet unknown) supergravity sector

→ Only 5 new parameters

CMS benchmark points in m
0
-m

1/2
-plane

from PTDR Vol II

GUT relation are convenient: 

In principle there are no theoretical and 
experimental bounds on lightest 
neutralino mass Talk from Ben O' Leary
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Gauge Mediated Symmetry Breaking

Talk from Mark Terwort
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constrained NMSSM

Talk from Abdelhak Djouadi
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constrained NMSSM cont

Talk from Abdelhak Djouadi
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SUSY Searches
● Even in optimistic SUSY scenarios ( 

~10 pb) more than 7 orders of 
magnitude larger SM background

● Robust and stable pre-
selection/trigger needed

● Presented searches for many different 
signatures:

● Inclusive searces in all-hadronic decay 
mode (     , N jets + 0 leptons)

● Inclusive searches with jets and leptons

● Exclusive searches (with leptons)

● Special signatures in GMSB models (Di-
Photon production or HCSP)

● ....

● All presented studies assume R-parity 
conservation!

Susy@
LH

C
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Data Driven Background Estimation

● Signal region C defined by cuts on 
various variables

● Do all cuts except on two 
(uncorrelated) vars with sufficient 
separation power

● Use N
C
 = N

D
 ∙ N

B
 / N

A
 to estimate bg 

events in C

“ABCD” 
Method
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Extended ABCD Method

Talk from Sergei Bobrowskyi
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Tiles Method

Talk from Till Eifert

● Segment data in two discriminating  variables 
into tiles (min 2x2).

● Expected total number of events in (2x2) 
tiles:
NA = εSM

A NSM + εS
A Ns

NB = εSM
B NSM + εS

B Ns

NC = εSM
C NSM + εS

C Ns

ND = εSM
D NSM + εS

D Ns

● Normalisation of the efficiencies implies:
NSM + Ns = NA + NB + NC + ND

● System of four independent linear equations
● Once confronted with observations (NA= Na

obs 
etc.), we have 10  unknowns.

● Taking the SM tile efficiencies from MC, we 
are left with 6 unknowns

● Further requiring that the signal variables are 
independent, one can write

εS
A = (1-εS

1)(1-εS
2), εS

B = εS
1 (1-εS

2),
εS

C = (1-εS
1)   εS

2 , εS
D = εS

1    εS
2

● And we can solve the sys. of four lin. eq. !

SM correlation taken into account
Signal contamination no problem
No assumption made on signal except 
that it is uncorrelated btw. 2 variables
Assumes SM eff. well described by MC

12

A

B

C

D

Method can be extended to
more than 2×2 tiles
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Discovery Reach for Atlas

Talk from Jan E. Sundermann

higher reach more stable against QCD
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Discovery Reach for Atlas cont

Talk from Jan E. Sundermann
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Dilepton Mass Edge Reconstruction

Ns = 330, Nb = 366

Main background is ttbar

Selection Cuts

Invariant mass distribution can be used to 
measure dilepton invariant mass edge

CMS Preliminary

Talk from Martin Niegel (results from Niklas Mohr)

1 fb-1

expected mass edgeresolution:
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Parameter Reconstruction

4

Talk from Mathias Uhlenbrock
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Parameter Reconstruction cont

Global Fits for different 
luminosities

Talk from Mathias Uhlenbrock

mass edge 1

m
as

s 
ed

ge
 2

ta
n
 

A0
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3Loop Corr. to MSSM Higgs mass 

Talk from Philipp Kant
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3Loop Corr. to MSSM Higgs mass cont 

reduced scale dependence

corrections of a few 100 MeV

Talk from Philipp Kant

non-degenerated spectrum
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NNLO Corr. Squark-Antisquark Prod.

Talk from Ulrich Langenfeld
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W' Searches at CMS

Talk from Walter Bender
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Summary
● Most of the BSM activities in the alliance are SUSY related

● mSUGRA is popular but also studies with other breaking scenarios 
were presented

● Data taking slowly approaching: focus is shifted to data driven 
background estimation instead of “simple” MC studies

● Progress on the theory side is manifold:

● Higher order corrections to Higgs masses and squark production 
cross sections become available

● ... a lot of more very interesting presentations were given (often 
with direct relation to the LHC)
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