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The Higgs boson mass receives
from heavy particles in the theory:
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1677'2 k2 F

e, QUANTUM COrrection to Higgs mass:

mP"® = = mi®® + O(mr/100).

~ 10" GeV/c? is heaviest mass scale present.
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Electroweak Breaking
Lﬁgx};

Higgs get vacuum expectation values:

()= (5) ()= (0)

and to getMy correct, match withig,, = 246 GeV.
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Implementation

>

E% We use
o O5% C.L. direct search constraints
o QDMhQ — (0.1143 + m cr OVEGAs

* 5(g —2),/2 = (29.5 + 8.8) x 107!V stsckingeret al

« B—physics observables includirgsyBsc
BR[b — 7] -1 6 Gev = (3.52 £ 0.38) x 1077,

BR(Bs, — pup) < 1.1 x 107% ni cr OVEGAs
» Electroweak datav Hollik, A Weberet al
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nggx}; Additional observables
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! ] ATLAS Weighted Fits
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Allanach, Khoo, Lester and Williams Mar, 2011 Allanach, Khoo, Lester and Williams Mar, 2011
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Again, we assumel-tan 5 independence and
MM  interpolate acrossy, andm; . CMS 35 pb !,
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Allanach, Khoo, Lester and Williams, Mar 2011
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Prospects for SUSY
L@;Ex}?

Still look good! 5fb! expected before christmas

Allanach, Khoo, Lester and Williams, Mar 2011
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PMSSM Fits

are: M o3, Ay sy, mip, ,, tan B,

SR.LY m@R’L E— ng’L, méR’L E— mﬂR’L, mﬂg,%RL

M, mp(me) as(Mz)MS, o= (M )M, M,. Combined Bayesian

Observable Measurement Fit(Log)
80.399 + 0.025

2.4952 + 0.0025
0.2324 + 0.0012
30.20 £ 9.02

BR(B - X,y)x10° 3.55+ 0.42

Rere - 1v) 1.11+0.32

Ry My 1.15+0.40
0.0375 £ 0.0289

A
Qcpuh? 0.11+ 0.02

S.S. AbdusSalam, BCA, F. Quevedo, F. Feroz, M. Hobson, PRD81
(2010) 985012ar Xi v: 0904. 2548
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Spectrum
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Obtalned withMul t | Nest algorlthm In 16 CPU
years. Prior dependenceuseful: which predictions
g, TGS ?

535;““””:“ Feroz, Hobsomr xi v: 0704. 3704
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Collider SUSY Production

Strong sparticle production and decay to dark matter
particles.
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I ar, MET, M7, Searches

L il
ﬁg}? CMS: jets and missing energy Xi v: 1101. 1628

L =35pbt. Hr = |pl

AHT —
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“EEER One then calculates
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WheregT IS the missing transverse momentum from
. The variableM s is defined by:

@ B S aneey
Mrofpr . pr . ) = mingg y {mas (mf, m?) )

The minimization is over all values @fT(m)

consistent with , ¢, = p,_.. For the SUSY search,

the unknown undetected particle masses are set to
zero inMyps.
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Figure 1. : N; > 1, pr > 50 GeV, L =
100pb~1 at/s = 7 TeV. Barr, Gwenlan PRD80 (2009) 074007
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BCA, Barr, Dafinca, Gwenlan, JHEP 1107 (2011) 104,
ar Xi v: 1105. 1024
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%Wi Benchmarks

Currently wé are devising SUSY benchmark models.
It's Imminent.

« CMSSM, NUHM, mAMSB, mGMSB, RPV and

some simplified models (via pMSSM) are
defined.

D) s i  Defining interesting parameter planes:
identifying important parameters which control
the masses of sparticles in each case.

 Discrete set of points along monotonic lines: next
point for the experiments to study Is defined as

XS LTI
A

- S.S. AbdusSalam, BCA H. Dreiner, J. Ellis, S. Heinemeyer,

:-E.{.":nnh: idge we

i f:

Hhigg g M. Kramer, M. Mangano, K.A. Olive, S. Rogerson, L. Roszkowski,
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Seems to be increasing with mass. Lepton charge is
nice verification.
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Forward-Backward Top Asymmetry, %
Reconstruction Level
m; < 450 GaV
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LHC Asymmetry
Defined LHC charge asym

> |ygl) — N(yr > |ye])

i p—
¢ N(’?Jt

SM discovery would

> lyr) + N(yr > |yel)
take 60 f at 50, but new

physics quickerZ’ takes 2 fio'!)

ASMS — 1 643+1% AATLAS — _2.441.642.3%

SUSY and Exotica
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%E‘ﬁ Models

IS rather odd: only contains a vertex
couplingutZ’, egMy = 800 GeV, g, = 3.4:
predicts significansame sign tops.

» ¥/ models also covered by LHC experiments by
NOW.

) scnc Tty » Heavyaxigluon modes eg 2 TeVg,=-¢;=2.4 are
ruled out by LHCm ;; searches

» Recent proposal axigluonsg =0.4-0.8,
M = 50 — 90 GeV. They evade jet data because
the have massdx ow current limits.
Non-resonant production suppresses new physics
contribution too ;.

SUSY and Exotica Krnjaic, ar Xiv: 1109. 0648 B.C. Allanach - p. 25



%I% Shopping List

L il
ﬁg}? Things that the CMS/ATLAS always provide that we
need:

« Cuts and numbers of events observed past them

« Expected background numbers with systematic
errors

@ Science & Technology
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« Keeping in mind: we can’t combine analyses that
use the same events: much better to keep the

events . Doesn’t preclude fully inclusive
analysis, but make the others as disjoint as
possible.

« Likelihood versus predicted number of events
past cuts (before efficiency correction). Ideally,
SUSY and Exotica SanltlzedROOSt at S B.C. Allanach — p. 26
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RS
g§§ Failing that, then we must calculate the likelihood:

o 2perhaps at least a
range over parameter space in one model. Ideally
It would be parameterised in terms of important
guantities.

S « Other contours (eg 1/5 sigma exclusion contours)
so we can check our likelihood away from%5
excluded region.

o attached tar Xi v
publication

SUSY and Exotica B.C. Allanach — p. 27



ﬁlﬁ

ngx}?

@ Science & Technology
Faciliti I

ilities Council

SUSY and Exotica

Summary

LHC analyses providing a nice amount of
iInformation for interpretation of data. There’s
always room for improvement...

SUSY is late to the party, but not late enough to
be reported missing

CMSSM

Current searches reach squark and gluino masse:
of 980 GeV. This will be extended o 1100

GeV next year, covering much of the good-fit
region.

tt asymmetry situation extremeigurky. Many
heavy axigluon models now ruled out.
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CMS o Search
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L =35pbl. Hp = 5.7 |pdi

AHT —

jiEA 1,€B

“EEER One then calculates
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CMS: jets and missing energy Xi v: 1101. 1628
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mi@ ATLAS O-lepton, jets and p,,
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merr = S p% + P

(i)2 (i) z' _ (4) () (4) (i)
(Pr qT =2 ‘pT ‘ ‘qT ‘ — 2pr QT
WhereqT IS the transverse momentum of particle
(2). For each event, it is a lower bound or{ NLSP).

MT2(pT(1)7 PT(2)> IbT) = miny- Ar=Pr {max (m(Tl)’ mg?)) }
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Run Number: 191426, Event Number: 97984647
Date: 2011-10-22 18:25:23 CEST
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