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Measurement Pull Pull
| | 3-2-1012 3

m, [GeV] 91.1867 + 0.0021 .08
,[GeV]  2.4939+0.0024  -.81
Op.g [Nl 41.491 +0.058 .30
R, 20.765 + 0.026 69
AR° 0.01683 £ 0.00096 .71 -
A, 0.1479 + 0.0051 23 h
A, 0.1431 £ 0.0045  -.81 -
sin“g" 0.2321 £0.0010 .54 -
m,, (GeV]  80.350 + 0.056 -.43 =
R, 0.21680 + 0.00073  1.26 —
R, 0.1694 +0.0038  -.75 -
AL® 0.0991 +£0.0020 -1.88 m—
AL’ 0.0712+0.0043  -53 -
A, 0.908 + 0.027 -.99 -
A, 0.651 + 0.030 -.56 -
sin“6 " 0.23109 + 0.00029 -1.61 —
sin“6,, 0.2255+0.0021  1.07 —
m,, [GeV] 80.448 £0.062  1.20 —
m, [GeV] 174.3 £5.1 54 -
Ao (m,)  0.02804 +0.00065 -.08 |

321012 3
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Exp. accuracy [presedt and eypechd]

LEP2 /Te \V/ LHC
My, Ho MeVv 15-20 MeV
s\L\26£ 0.00018 0.00018
m{: SGCV 2 GeV
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Higgs-mass dependence of sin2 04 in the SM

Current experimental precision:
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Experimental precision at LHC:
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Higgs-mass dependence of My in the SM

Current experimental precision:

80.50GeV f T v T v T T T

80.40GeV .

My  80.30GeVv
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Experimental precision at LHC:
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Prediction for Myy, sin?fes in the SM,
experimental precision: LEP2/Tev., LHC

Sensitivity to variation of my:

182
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> —
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80.30 - / |
experimental error:
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Prediction for M, Sin? 0. in the SM
Effect of uncertainty in Aa:
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Test of extended m'odels via extra contribution
to Ap:

Sensitivity at LEP/Tevatron, LHC

Two examples:

Model 1: Strong interacting Higgs bosons
— My 2 900 GeV (plot: My = 1500 GeV)
ApfTtra = O(3 x 1073)

Model 2: Extra dimensions at low energies
[M. Masip, A. Pomarol '99]
Apeaztra — 0(5 X 10—4)

0.2322 — 7
[ —— Model 1, 5(Ap) = 0.003 (m,, = 1500 GeV) |
—— Model 2, §(Ap) = 0.0005 (m,, = 300 GeV) |
— SM (m, = 300 GeV) 1
0.2320 | \ s
0.2318 | \\ .
= AN )
= J
=
S ]
0.2316 .
0.2314 | . .
| experimental error:
LEP2/Tevatron 1
LH
0.2312 —_— _
80.28 80.33 80.38 80.43

M,, [GeV]
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Prediction for Myy, sin?fefr in SM and MSSM,
experimental precision: LEP2/Tev., LHC

M, [GeV]

. 2
sin@,,

80.70

80.60 |-

— T T T

— SM
— MSSM

experimental error:
LEP2/Tevatron
LHC

80.50 | ]
ool r /%}/
80.30 |
80.20 L —— 75 :
165 170 175 180 185
m, [GeV]
i — SM
0.2323 | — MSSM
0.2318 :
\
i Ra— :
0.2313 | \
0.2308 F :
0.2303 | experimental error: | ]
t ——————  LEP2/Tevatron ]
LHC
0.2208 L——u 1 . 175 180 ‘
165 170 175 180 188

m, [GeV]



Prediction for My, Sin? @ in the MSSM,
experimental precision: LEP2/Tev., LHC

Sensitivity to variation of mz by +10% and of
mixing in f-sector:

80.50 T T
— Ma = 300 GeV
_— M;i = 600 GeV
_— Mﬁ = 1000 GeV
4’///
> -
®
O, 8040 7 .
=
= /
I experimental error: M A= 500 GeV, tanfs = 20
LEP2/Tevatron
LHC M =mg, p=-m; m; = 1100 GeV
80.30 i 't L 1 i e A " A 1 A 1 A 'S
167 172 177 182
m, [GeV]
0.2320 \ T T T T T T T T T
0.2315 + i
& kx —— M. =300 GeV |
% \ EE— M":i: 600 GeV |
\\ I Mﬁ = 1000 GeV"
0.2310 | \ |
experimental error:
r LEP2/Tevatron Ma =500 GeV, tanfi = 20
LHC
0.2305 . . : . . : : ! . L ; ! + :
167 172 177 182

m, [GeV]
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Prediction for My, sin®fes in SM and MSSM,
experimental precision: LEP2/Tev., LHC

SM: 90 GeV < mp < 400 GeV, my fixed €I 7825

MSSM: mgz, mixing in t-sector varied
02328 m m™m——m—4mm——m——4m—m———— 77— ]
I ——— SM(m,, =90 ... 400 GeV) |
——— MSSM ]
0.2323 | - ]
0.2318 | ]
I
=
(7] I 4
0.2313 | ~
0.2308 | . _ A\ ]
experimental error: |
LEP2/Tevatron
LHC
0.2303 —t

80.20 8025 80.30 80.35 80.40 80.45 80.50
M,, [GeV]
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LHC/LC: Experimental information on my,, Msysy

Assume: my P =115 GeV, MSTJDSY — 400 GeV

LHC results vs. MSSM prediction for my:
160 y . " T " y \ T N g T T —T
M, = 1000 GeV, my = 500 GeV, tanp = 40
140 | M=mgu=-mg s
3 o
S 120 | e -
= ////___
100 |- _
2—loop, no mixing
—— 2—loop, max. mixing
80 I 1 - a i 1 a 2 1
100 300 500 700 9200
m; [GeV]
LC results vs. MSSM prediction for mp:
160 T \ T " — " . . : :
M, = 1000 GeV, my = 500 GeV, tanf = 40
140 | M=mMgu=-m; .
=
éﬁ 120 | //,//— i
= - S
100 ]
2—loop, no mixing
2—loop, max. mixing
80 " " ] 2 2 1 " " 2 i n L . 1
100 300 500 700 900
m; [GeV]

= Stringent test of MSSM



Maximal mp-value in scenario with small tan g3,
mg = 1000 GeV for different values of mg:
miy = mfxp, mte:xp -+ 1o, mep + 20

140 ———m8M8M8 ™ —

120

m; = 1000 GeV, m; = 800 GeV, M, = 800 GeV

- M=0GeV,p=0GeV,M"=2m,
80 |
—— m,=173.8 GeV
—— m,=178.8 GeV
~———— m,=183.8 GeV

...........

Values increase by 3—4 GeV for mg = 2000 GeV

LEP2 exclusion limit: = 107 GeV

= my'@ for tan3 = 1.6 is at the edge of

LEP2 reach

tan 8 reach: tan 8 = 1.9 for my = 173.8 GeV
tan B = 1.5 for my = 178.8 GeV

for mz = 1000 GeV



