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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 100 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

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, = AS, N=F/S, tan g3, sign(u)
My o = g(z)ngo; N\, MZ2 = f(x)nsg ZC’iaiQ/\Q, x = N/Mm

String effective field theories: mg, s, t;, sinf, n;, tanp, sign(u)
My o = —\/§ng3/28 sing, M? = mg/z(l + n; cos? 9)

AMSB: m3/5, Mg, tanp, sign(u)
]\4‘7 = %m3/2, Mz2 — —%m%p -I— CiMOQ, Ak — —é—km3/2

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

2 M12/2 My /o
My, = O(My ), Mg =0 (1552 | A= 0| 1g22
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Regularities at High Scales |
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Low Energy Parameters |

masses
Cross sections
polarization

Measurements:

Y

gaugino parameters M;
scalar masses: M%., Mz, Mz, ...
1

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

SUSY parameters:
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Mass measurements |

B. Blair, U. Martyn
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Expected Accuracies I

L HC: masses of squarks, gluinos, winos, bino within a few per—cent

| C: sleptons, winos, bino within per—mile

typical values for mSUGRA scenario

YT | 183.05 + 0.15 | 0.08 % || ér | 224.82 + 0.15| 0.06 %
X5 | 385.28 + 0.28 ér | 269.09 + 0.28
Xy | 97.86 £ 0.20 | 0.2 % | @up | 572.0 £ 10.0 | 1.8 %
X9 | 184.65 + 0.30 iy | 589.0 + 10.0

| HC + L C: combining data of both machines can improve accu-
racies on some masses considerably, e.qg. Amfc'o up to an order of

2
magnitude. (B.K. Gjelsten, D. Miller, P. Osland and G. Polesello)
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RGE structures
implicit solutions:

M; = Z;My /5
2 = M§ + ¢; M7 + cjgAM
A = dipAg + d;ch/Q

explicit solutions:

M]_ — O 41M1/2
M? = Mg+ 0. 47M1

/2
g_MO+5 1M2),
Mf, = —0.03Mg — 1.34M2, + ..

Top-Down (taking mSUGRA as example)

Mgy = 200 + 0.09 GeV
Ap= —100+ 1.8 GeV
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= My, easy

= Mg easy

= Mg difficult

= My very difficult
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mSUGRA|

tan g =10, Mp = 200 GeV, My, = 250 GeV, Apg = —100,
sign(p) =1
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MSUGRA + ip, |

2 2
m2:<Mi—|—I§term QMLR2 >
M2, MZ + M2,
1
M%R — EYV(AV’UQ — pv1)

mZ, ~ Mj + Dterm — M{g/M7_
2 2 2 4 2
m5, ~ My, + Mg+ Mpp/M;,
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tan3 = 10, Mg = 200 GeV,
My, = 250 GeV, Ag =
—100 GeV, sign(p) = 1,
myp s = 1.7-101 Gev
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GMSB l

M = 200 TeV, A = 100 TeV, Ns
sign(p) =1

0.01

0.008

0.006

0.004

0.002

0

100 10°

1/M; [GeV~1]

2 W\OS

DESY '03

WOM 1@“41016
Q [GeV]

1800
1600
1400
1200
1000
800
600
400
200

ME? [103 GeV?]

1, tang = 15, Ag

O

5

-

L

—— |

2

10> 10" 10°

14

10" 100!

Q [GeV]

1 o error bands

6

1.06

1.04

1.02

1.00

0.98

AL10° GeV]

0,

0,=3 10° GeV

| 0u=2.4 10° GeV

1.6 1.8

2.0

2.2 2.4
M, [10° GeVI

Werner Porod (Ziirich)



String Effective Field Theory |

tang = 10, M3/, = 180 GeV, sin®d = 0.9, O-L, ng =0, np = 1,
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String Parameter Determination |

ms3 /o 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 = 0(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

e High precision measurements at future et e~ colliders are neces-
sary
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