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TwoO Scale Picture of Nature |
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Exploring high scale structures (GUT,PL ...)

e Proton decay
e Cosmology at early time of the universe
e Neutrino physics (see-saw), fermion mass textures

e Extrapolation of high precision parameters:
gauge and Yukawa couplings
SUSY parameters
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Experimental information

e | EP/Tevatron:
Higgs heavier than 114 GeV
charginos/sleptons heavier than 100 GeV
squarks (except t,b), gluinos heavier than 200 GeV

e rare decays:
bounds on flavour violation beyond CKM

e Cold dark matter: Qh? <0.13
= talks by Peskin, Baer, Battaglia, Zhang, Belanger

e high precision measurments of gauge couplings
= unification if SUSY is present
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Evolution of gauge couplings |
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Supersymmetry breaking |

MSUGRA: My, Ml/z, Ag, tan g, sign(u)

GMSB: My, = XS, N=F/S, tan g3, sign(u)
My o = g(z)nga; N\, MZ2 = f(x)n5ZCz~ai2/\2, x = N\/Mm

String effective field theories: mg/o, S, tj, Sin 3, n;, tanpB, sign(u)
M1/2 — —\/§ng3/28 sin 9, MZ2 = mg/z(l + n; cos? )

AMSB: m3z/5, Mg, tanp, sign(u)
]\4‘7 — %m3/2, Mz2 — —%m%p -I— CiMOQ, Ak — —%m3/2

Gaugino mediated / brane induced: My /o, tan B3, sign(u)

M?2 M
_ 1/2 1/2
My, = O(My ), M3 o< ) A= 0(167r )
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Regularities at High Scales |
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Mass measurements |

G. Polesello

B. Blair, U. Martyn
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Expected Accuracies |

mSugra: Mo = 100 GeV, My, = 250 GeV, Ap = —100 GeV, tang =10

Mass, ideal || “LHC” | “LC” | “LHCHLC”
T 179.7 0.55 0.55
X 97.2 4.8 0.05 0.05
% 180.7 4.7 1.2 0.08
X 381.9 5.1 3-5 2.23
en 143.9 4.8 0.05 0.05
er 207.1 5.0 0.2 0.2
De 191.3 - 1.2 1.2
71 134.8 5-8 0.3 0.3
iR 547.6 7-12 - 5-11
qr, 570.6 8.7 — 4.9
fy 399.5 2.0 2.0
b1 515.1 7.5 — 5.7
Fr 604.0 8.0 — 6.5
hY 110.8 0.25 0.05 0.05
HO 399.8 1.5 1.5
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Low Energy Parameters |

masses
Cross sections
distributions of leptons & jets

Measurements:

U Procedure similar as described by P. Wienemann

gaugino parameters M;
scalar masses: M2 M%, Mg,
7

Higgs/Higgsino parameters: u, tan 3
trilinear couplings: A, Ay, Ar

SUSY parameters:
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RGE structures

implicit solutions:
M; = Z;My />

2 _ ag2 ,

M3 = M§ + c‘7 /2 + CJBAM/B

Ay, = dpAg + di. My /5
explicit solutions:

My, = 0. 41M1/2

M5=M3L+047M1/2

2
g = MOQ -+ 521M1/2

LCWSO04, Paris April 19-23 2004 11

= My ), easy

= Mg 1, easy

= Mg o difficult

= Mo g very difficult
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Test of high scale models |

Two methods:

e Jop-Down

-+ does not require complete spectrum

- model-dependent
e Bottom-Up

+ does not depend on high scale model

- requires complete spectrum
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MSUGRA, Top-Down |

tan 3 = 10, Mgy = 200 GeV, M1/2 = 250 GeV, Ag = —100,
sign(pn) =1 (1 o errors)
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MSUGRA, Bottom-Up |

tan 3 = 10, Mg = 100 GeV, My, = 250 GeV, Ap = —100,
sign(p) =1
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MSUGRA + 7 |

2 2
2 _ ( Mi—i—g)term QMLR . >
Msp MR_I_MVR
1
M/%R = —=Yu(Apvo — pvy)

V2

mZ, ~ Mj + Dterm — M{g/M7_

2 2 2 4 2
mDQ ~ MVR + MR + MLR/MVR
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GMSB l

My = 200 TeV, AN = 100 TeV, N = 1, tang = 15, Ag = O,
sign(p) =1
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String Effective Field Theory |

tan 8 = 10, M3/, = 180 GeV, sin®d = 0.9, O-L, ng =0, np = 1,

ny = -2, n;=-3, ngp=—1, and N, = NH, = —1, Sign(u) = -1
1/M; [GeV™l] 10 ME? [103 GeV?] S
0.01 | 400 f— Dy O Uy B L
0.008 | 300 % 09
— 200
0.006 i
, 100 -
0.004 - 0.898
, 0
0.002 B
’ -100 |
) YT EVEN R TIE Y Y Y Y T Y Y T BT T T B e . . .
10 10 10 10 1010 W\OZ “05 108 W\OM “01\4“&)16 <T>/m3/2

Q [GeV] 0 [Gev]

1 o error bands

LCWSO04, Paris April 19-23 2004 17 Werner Porod (Ziirich)



String Parameter Determination |

m3p | 180 179.9 £ 0.4

t 14 14.6 + 0.2
<s>| 2 |1.998 £ 0.006
0GS 0 0.1 £ 0.4
tang | 10 10 + 0.1

T H, -1 -1.004« 0.02
ny, -3 -2.944+ 0.04
ng -1 -1.00+ 0.05
nQ 0, 0.02+ 0.02

Trying OII scheme:
ng = —1.4 4+ 0.02, similar for other n;, and x2 = 0O(102)

Trying mSUGRA scheme: errors in the per—cent range, X2 = 0(102)
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Summary |

e Reconstruction of the underlying high scale theory is feasible

o | HC measurements -+ high precision measurements at future
ete™ colliders are necessary
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