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An Incomplete Overview of the Current Situation

Old slide, but still almost up-to-date!
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@ Does the non-observation of SUSY in the 2011 LHC searcheseagwith mSUGRA?

@ If mMSUGRA-like SUSY is realized, can we expect to discover &YJin 2011/2012?

@ What are the implications for the Higgs and for future collidrs? "
universitatbonn
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Systematic Check of the MSUGRA Parameter Grid
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o Full re-implementation of the ATLAS search on free MC!
following ATLAS-CONF-2011-086

o Variations of the signal shape for di erent tan and Ag covered by
systematic uncertainty

@ This is speci ¢ for the 0 search { more complicated grids would be
necessary for other searches

o Based on the fulMg distribution, calculateClLs; p for the median
background hypothesis

o TransferClg,p into 2=2[erf (1 2CLssp)]? universitét!n!
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Full re-implementation of an LHC Search
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Other implementations are potentially less precise

o Practical implementations of this are more detailed (i.e. Mastede),

but the point is:
An exact parameterization of LHC searches can probably only beedc

using FastMC
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Result of the di erent level of complexity
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Inputs

BR(b! s) (3:55 0:24 009 023) 10 *
BR(Bs ! ) < (1:6 0:02) 10 ® @95%L
BR(Bs ! )(LHCbprojection) (2.0 02) 10°
BR(Bs ! )(CDF) > (4:60 046)) 10 °
BR(B ! ) (1:67 0:39) 10 ¢

Mg, 17278 0:12 52

a®  aM (287 80 20) 10
sin? ¢ 0:23113 0:00021

m;, via Higgsbounds > 1144 3.0 GeV

com h? 0:1123 0:0035 0:0123
Mw (80:399 0:023 0:010) GeV

o + LHC exclusion

@ + Direct and Indirect Detection of DM via AstroFit iguyen, Horns,
Bringmann: "AstroFit: An Interface Program for Exploring
Complementarity in Dark Matter Research” )
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Statistics
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o More than 40 Million points scanned for each input variable set

o Advanced MCMC scans with automatically adapting proposahsity
width

@ Huge di erence between di erent statistical philosophies
o Frequentist Interpretation chosen for the rest of the plots
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Observable sets and Higgs Limit implementation
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@ In our previous ts (up toarXiv:1102.4693 ) there was no focus point
region within 2s

o Now it is there. Complex combination of e ects from updated
measurements and much more precise Higgs Limit implementatian
HiggsBounds (arXiv:1102.1898 )
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E ect of d erent Observables
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Future measurements d(B ! )< 2.0 10 ? (LHCb projection
from arXiv:0912.4179 ) can have tremendous impact on allowed are
much more than direct searches!

But that conclusion is probably not true for more general SUSY
models. ..
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A Nuisance Parameter for RGE Running
Uncertainties
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@ SUSY breaking scal® Should be included in all future ts as nuisanc
parameter
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No strong e ect yet from direct detection of DM
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@ Newest results also include direct and indirect detection (e.g
arXiv:1107.2155 )

@ Yes to make a strong impact on the t, but XENONLT sensitivitg i
very interesting!
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How easy is it to accomodate my = 125 GeV?

o myp 125GeV is possible but not preferred in the CMSSM

@ A combination of a measurement & (B ! <2 10°%anda
Higgs mass measurement would really nail those highly comgtrai
models!

o NUHM1 has much less preassure than CMSSM, but not much more
convincing 2=ndf
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Predicted CMSSM Mass Spectra
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Incl. ATLAS 0l SUSY results +m,=126 2 3GeV

o Still enough room for light sparticles for the ILC
@ But also a lot of room for very heavy ones!

P. Bechtle: mSUGRA/CMSSM and NUHM1 prospects LC Forum 07.02.2012



Fit Comparison

description Mo [GeV] M-, [GeV] tan Ao 2Indf
LEO (12) 859" 38185y 149"t 1841720 12.7/5
LEO + AF 89:4M3%59 397.9"85 14727 40787310 12.717

LHC2 178440 5557RZS 236';Y  7113Y)%3 13.7/8

LHC20+AF1T  347:5%,, 8931'%,, 3458, 171:8"%%7.  14.6/8
LHC2+Cresst ~ 25165'3%.  11407%7 4592, 17936" %, 17.5/8
LHC2+Cogent 25413552 143823 4627, 691692, 141.9/8
LHC5+MH126  4041:3"55,% 1003552 23435  24874'%50, 18.2/8

@ A heavier Higgs around 125 GeV would clearly prefer the FocustPoi
region

o Fit quality not so great anymore, buP-values practically very di cult
to determine due to huge computing needs
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Main Messages

@ Highly constraint models like mSUGRA/CMSSM are loosing
attractivity due to growing 2=ndf

o mp 125GeV can just still be incorporated in the CMSSM, but
already highly penalized

o Still room for light gauginos and sleptons even in very consirai

models

@ Even very constraint models leave room for precision measuresnant
Higgs BF

e B(B! )< 2 10 ° and direct detection of DM can soon make a
huge impact!

o Everthing of the above is even more interesting for more complex
SUSY models, but they come with a huge di culty in the
parametrization of LHC exclusions!

@ Many more results to come very soon (including new ideas on FT)
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Backup Slides
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Why SUSY is di erent than e.g. the Higgs-Sector
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@ Higgs Searches (at least at LEP) could be presented in termSggffor
each signature separately, because the signatures can beynsmated
experimentally:hZ ! bb™™; hA! bbbb...

@ Higgs: Only very few parametersny; ma; cos( ),
model-independent comparison with all possible models ing.
PB et al. arXiv:0811.4169 [hep-ph]

@ SUSY: incredibly complicated signatures possible, many semssid
relations of couplings
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Other Approaches to Parametrizations of Searches

@ Obvious For model independent results, everything has to be presim
terms of (pseudo)observable®.g. Me , masses, couplings,...)
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Other Approaches to Parametrizations of Searches

@ Obvious For model independent results, everything has to be presim
terms of (pseudo)observable®.g. Me , masses, couplings,...)

@ 95% CL Limit on Qi B; for a given signature (For some reason speci ¢
signatures are sometimes called \simpli ed model")

@ 95% CL not very useful for global ts! need full Cls:+, Space

@ Very high dimensional binning is needed (many masses)

@ Much less sensitive fodiscoveryor exclusion since only a small part of the
possible decay chains is probed at a time

@ 95% CL Limit on the number of events for a given selection
@ Simulation needed to determine number of events for any mddeediction

o Distributions ofb; d in discriminating variables corrected for detector e ects
acceptances

@ Sounds nice, but probably impossible: Correction depends many factors
(many masses, couplings)
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