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The thourough investigation of radiative correctionsabao gain information on physics pro-
cesses at higher energy scales than those directly acleelsgiburrent experiments. As a conse-
quence, using electroweak precision measurements in ot with state-of-the-art SM pre-
dictions e.g. allows the estimation of a preferred mass ediog the SM Higgs boson mass.
Physics beyond the Standard Model can modify the relatietsden electroweak observables
and their theoretical predictions. Such effects can bemanazed in terms of effective, so-called
oblique parameters. A global fit of the electroweak SM, adquemed with the Gfitter pack-
age [1], allows the determination of the oblique parameaeisto probe physics models and to
set constraints on their free parameters. In this paper wsent updated results of the global
electroweak SM fit taking into account the latest experitabprecision measurements and the
results of direct Higgs searches from LEP and Tevatron. dginahe formalism of oblique pa-
rameters we obtain constraints on BSM models with univeasdlwarped extra dimensions. In
constrast, taking into account heavy flavor observable2)(gand dark matter predictions allows
to constrain the parameter space of the minimal supergrenadel (mSugra).
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1. The global electroweak fit

In the global electroweak fit predictions for precision atvables are compared with the most
recent measurements done by LEP, SLC, and Tevatron. Aeleiat of all data used in the fit can
be found in [1]. The free floating parameters Mg,MH,m,rrb,mc,Aa,gz)d, andag(M§) where the
latest average for they as well as the newly obtained exclusion limits My, [2] have been used.

The fit converges at g2 minimum of 164(17.8) excluding (including) the direct Higgs
searches. The respective p-values based on toy Monte Cauéiments are 0.23 (0.22) where
no individual pull value exceedso3 One of the most important results of the electroweak fités th
estimation of Higgs mass. Thg4, is found atMy = 84.273%3 GeV (My = 12067:5° GeV) with
a 2o interval of [40.3,159.2] GeV ([114.4, 154.9] GeV). Figurélaft) shows the\x? profile as a
function of My for the fit including the direct Higgs searches. The incresfsey? at the 95% CL

exclusion limits from LEP and Tevatron (shaded areas) iarblevisible.

2. The oblique parameters

The main assumption that led to the introduction of the aldiggaramters [3] is that high-
scale BSM physics appears only through vacuum polarisatosrections. The electroweak fit
is sensitive to BSM physics through these oblique correstiohich can be described through the
STU parametrizationOmeas = Osm-ref (My;my) +¢sS+cr T +cyU. TheSTU parameters measure
deviations from electroweak radiative correction thatepected in the reference SM determined
by the chosem, andMy.

In our analysis the SM reference point is chosen to bd.at= 120 GeV and m= 1733 GeV.

S T, andU are derived from a fit to electroweak observables and aregeditsie with 0 as illustrated
in Fig. 1 (right) showing the 68%, 95%, and 99% CL level allowegions in theS-T-plane for
U = 0. The grey area shows the SM prediction highlighting thatigmical dependence &and
T onMy. Small values oMy are compatible with data.
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Figure 1: Left: Ax? profile as a function oMy for the electroweak fit including results of direct Higgs
searches at LEP and Tevatron (shaded areas). Right: Fit ofghe oblique parameters. Shown are the
68%, 95%, and 99% CL allowed regions in t8& -plane withU = 0 for a reference SM wittMy = 120
GeV andm = 1733 GeV. The grey area illustrates the SM prediction for vasigalues oMy andm.
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Figure 2: Left: Comparison in the S-T-plane between CL contours fr@etb the electroweak precision
data and predictions of the UED model. For illustration sdreechmark points are depicted. With increas-
ing compactification scale the ST values converge to the 8Miptions. Right: Contours of 68%, 95% and
99% CL obtained from scans of fits with fixed variable pas' and My.

3. Extra dimension models

The universal extra dimension model (UED) [4] allows all Sktfles to propagate into the
extra dimensions. Their compactification leads to Kalkiein (KK) modes. The free parameters
of this model are the number of extra dimensidgsp which is fixed to one in our analysis and the
compactification scal® ! whereR s the size of the extra dimension. TBeT, andU parameters
mainly dependR~1, My, andm. The result is illustrated in Fig. 2 (left). The blue regiolicates
the ST-parameter space allowed for various parameter sets in B2 kodel. For large com-
pactification it approaches the SM prediction. Only snh&lj are allowed. If the compactification
becomes smaller the BSM contribution needs to be compeahbgtargerMy. A comparison with
electroweak precision data allows the exclusiorRot < 300 GeV andVly > 800 GeV as can be
seen in Fig. 2(right) in which the 68%, 95%, and 99% CL allowegions are shown.

A different higher-dimensional approach has been propbyddandall and Sundrum[5]. The
geometry of this model is characterized by one warped etreesion confined by two three-
branes, one of them containing the SM fields. The generatidine weak scale from a larger scale
is achieved by introducing a warp factor altering the knowarfdimensional metric. The inverse
of the warp factorl and the Kaluza-Klein scal®lkx are free model parameters. In a slightly
extended version of the original minimal model SM gauge hesand fermions can propagate in
the five-dimensional warped bulk region [6]. Figure 3 (lastipws again in blue the allowed region
in the ST-plane. For large values &f high Mgk values are preferred by the data. However, the
higherMy the lowerMgk values can be compensated.

4. Minimal Supergravity

Minimal supergravity is one of the most investigated supmrsetry models by current col-
lider experiments. One highly constraining breaking megra suggests that the breaking is me-
diated by the gravitational interaction. Some of the freenpeeters of this model angy1,), the
mass of scalar particles (fermions) at the GUT scale, anf tére ratio of the two Higgs vacuum
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Figure 3: Left: Comparison in the S-T-plane between CL contours fri@etb the electroweak precision
data and predictions from models with one warped extra d#io@ms. For illustration several benchmark
points are depicted. Right: Contours of 68% CL obtained femans with fixedng — ny» pairs taking into

account constraints from (2) LEP (blue), (3)heavy flavoeén), (4)(g— 2), (orange), and (5) dark matter

(purple).

expectation values. Figure 3 (right) shows the constraintsy andm,. Whereas the impact of
the LEP and heavy flavor data do not severely limit these twarpaters theg—2),, and dark
matter measurements clearly favor small values.

5. Conclusion

The global electroweak fit shows an excellent agreementef3M with data. Including
the latest experimental results from Tevatron far, My, and My results in aXr%in at My =
1206fé72‘° GeV. However, this result may change if BSM physics is pregeéor many new physics
model contributions from a larger Higgs mass could be corsginl and be still compatible with
current data. A more detailed list including the Littlesgg$s model, warped extra dimensions with
custodial symmetry and a fourth generation model can bedfanufil]. As the LHC and Tevatron
contribute further to the electroweak precision measurgméighter constraints might be set on
many BSM models. Therefore, a continuous development oélibetroweak fit and the oblique
parameters will be carried out.

References
[1] H. Flacher et al.Eur. Phys. J. C, 60, 543 (2009), updates and newly obtained results availdble a
www.cern.ch/dfitter.

[2] Tevatron Electroweak Working group, arXiv:1007.3178tep-ex], 2010; Ben Kilminster, these
proceedings.

[3] M. E. Peskin and T. Takeuchphys. Rev. D 46, 381 (1991)

[4] T. Appelquist and H. YeePhys. Rev. D 67, 055002 (2003); |I. Gogoladze and C. Macesa&hys.Rev.
D 74,093012 (2006).

[5] L. Randall and R. Sundrun®Phys. Rev. Lett. 83, 3370 (1999).
[6] S.Casagrande et allHEP 10(2008) 094.



