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ThinRing of Cosmological Connection

CDM = Neutralino ( 7, )

SUSY is an Iinteresting class of
models to provide a massive neutral
particle (M ~ 100 GeV) and weakly
interacting (WIMP).
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Anatomy of o Oy
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Use MSUGRA as a benchmark model
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Dark Matter Allowed Region

Mass of Squarks and Sleptons
Excluded

July 30, 2007
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No Neutralino LSP

Mass of Gauginos
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m  MSUGRA Case Study at tanf3 = 40

~ m,,,= 360, my= 215, tanf =40, m;,,= 175
T 8 _\ (LCC3 Point)
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Signal in Co-annihilation Region
Phys. Lett. B 639 (2006) 46

Mmax(true) = 78.7 GeV
Mpeak = 47 1 GeV
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SUSY : 125 counts
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FHowever, there is a another story .
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Is w= -1 for all times?
Quintessence — Scalar field dark energy
% varies in time.

LMD Scenario

“Smoothly evolving Supercritical-String Dark Energy relaxes Supersymmetric-
Dark-Matter Constraints”

A.B. Lahanas, N.E. Mavromatos, D.V. Nanopoulos §
&  hep-ph/0612152 &
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o N
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N
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Translating to Particle Physics

x 1
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Old , New valuess for
0.095 < Oh* <0.1117

2000

SSC off-equilibrium and time-
dependent-dilaton effects 1800
= A smoothly evolving dark —_—
energy for the last 10 billion

years 1400

1200

f(x) = The supersymmetric dark
matter density (neutralinos) dilute
by a factor 0O(10) e

600
We need to anticipate searches 400
and discoveries to discriminate

between conventional cosmology
and SSC.
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Tends to push heavier SUSY mass region. This means ..:
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SSC Case Study at tanf = 40

hep-ph/0612152
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112

Let’s look into signals in the region
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l Co-annihilation region l Supercritical String

4 mMy,=360, my=215, tanp=40, m,,=175  4m,,=400, my=471, tanp=40, m,,=172.7
(Arnowitt-Dutta-Kamon Ref. Point) (LMN Ref. Point)
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Identify and classify y," decays
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2, Decay Branching Ratios
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Key Reactions at the LHC

Check M(225) and M(b6))

July 30, 2007 Signals of Supercritical String Theory at the LHC
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E ™ + 2f + 2T Analysis Path

Cuts to reduce the SM backgrounds (HW+jets, ...)
E ™ > 200 GeV, N(jet) >2 with E; > 100 GeV
E miss + E 1+ Ep2 > 600 GeV; N(lepton) > 2 with P, > 20 GeV

¥

CATEGORIZE opposite sign (OS) dileptons

¥

¥

OS ee, uu

Low mass (M,) histogram
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High mass (M,) histogram
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Anatomy : Mass Distributions

m,,=400, m,=471, tan =40
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eg., & {t >t 7 > 1t Z7 I\/Ias?.s determination
4% 12% 17% & higgs channel
U, >uy, >uZy ... Work in progress
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Summary
Cosmology ... Dark Matter and Dark Energy

Supercritical-String-Cosmology (SSC)
Scalar Field Dark Energy
... Smoothly evolving DE for 10 B years
Translating to Particle Physics :

Ocom(ssc) — Ocpwm /10

Implication at the LHC

SUSY masses will be heavier than

N those In co-annihilation region
Ilﬂﬁ=‘=@° Simultaneous searches for »,° decays to h and Z

Measurement of (-, ... Work in progress

July 30, 2007 Signals of Supercritical String Theory at the LHC 18
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Backups

Signals of Supercritical String Theory at the LHC
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