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Electroweak Model and Constraints on New Physics
Overview

- Review article containing original
results

- Global fit
overlaps with several other parts of RPP
 provides input for other sections

« values in EW review for technical and
timing reasons not always identical
with other sections

- fit result of Mn (comparison with LHC
value) now seen as BSM test (cf.
Michael’s remark that Top Quark and
Electroweak reviews should consider
known Higgs)

* New physics

we discuss some aspects of the fit
results in the context of BSM physics

we perform additional fits allowing new
physics

- Restructuring

move some parts?

author reshuffle?
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Current structure

 Introduction - W and Z boson physics
Higgs potential, electroweak currents, ete~ scattering below the Z pole, Z
simple bosonic mass-coupling pole physics, LEP 2, W and Z decays
relations Figure: (4) gv' vs. ga’ (eff. couplings)

- Renormalization and radiative * Precision flavor physics

corrections
T-decays and as, muon g-2

Gr, Aa(Mz), schemes and definitions

for quark masses and sin?Bw * Global fit results
- Low energy electroweak summary of observables, detailed
observables discussion of fit, implications for SM
parameters (Mu, as, mt, Mp, Mc)
4-Fermi contact interactions, v- Figures: (5) My vs. my, (6) Mw vs. m¢

scattering, PVES, APV
Figures: (1) gv* vs. ga'®,
(2) C1u + Cig vs. C1y — C1q,
(3) sin?Bw vs.
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 Introduction W and Z boson physics

Higgs potential, electroweak currents, ete~ scattering below the Z pole, Z
simple bosonic mass-coupling pole physics, LEP 2, W and Z decays
relations Figure: (4) gv' vs. ga’ (eff. couplings)

- Renormalization and radiative * Precision flavor physics

corrections
T-decays and as, muon g-2

Gr, Aa(Mz), schemes and definitions

for quark masses and sin20w * Global fit results

summary of observables, detailed
discussion of fit, implications for SM
parameters (Mu, as, mt, Mp, Mc)
4-Fermi contact interactions, v- Figures: (5) My vs. my, (6) Mw vs. mi
scattering, PVES, APV
Figures: (1) gv* vs. ga'®,

(§) C_1u2ér C1a vs. C1u = C1g, oblique parameters, Z' bosons
(3) sin“Bw vs. p Figure: (7) Svs. T

- Low energy electroweak
observables

- Constraints on new physics

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants

Gr, sin?0Bw, Mw z, Qs

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants
Gr, sin?0Bw, Mw z, Qs
- Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants
Gr, sin?0Bw, Mw z, Qs
- Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

« Section 15 on GUTs

gauge coupling unification (minor)

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants
Gr, sin?0Bw, Mw z, Qs
- Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

- Section 15 on GUTs
gauge coupling unification (minor)
* gu—2 review

as EW observable included in global EW
fit (vac. pol. contribution correlated with
running a and sin?6w; also small
dependence on My and sin?6w)

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants * note on quark masses (quark Listings)

Gr, sin6w, Mw,z, Qs Mb, Mc recalculated in each x2-function

call (depend on as); affect vac. pol.
« Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

- Section 15 on GUTs
gauge coupling unification (minor)
* gu—2 review

as EW observable included in global EW
fit (vac. pol. contribution correlated with
running a and sin?6w; also small
dependence on My and sin?6w)

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants * note on quark masses (quark Listings)

Gr, sin6w, Mw,z, Qs Mb, Mc recalculated in each x2-function

call (depend on as); affect vac. pol.
« Section 9 on QCD

_ - top quark Listings
as (from t-decays, Z-decays and higher-

order radiative corrections to EW we perform our own average using the
observables), quark masses latest publicly available results (less of an

issue going forward)
« Section 15 on GUTs

gauge coupling unification (minor)
* gu—2 review

as EW observable included in global EW
fit (vac. pol. contribution correlated with
running a and sin?Bw; also small
dependence on My and sin?6w)

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants

Gr, sin?0Bw, Mw z, Qs

« Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

« Section 15 on GUTs

gauge coupling unification (minor)
* gu—2 review

as EW observable included in global EW
fit (vac. pol. contribution correlated with
running a and sin?6w; also small
dependence on My and sin?6w)

* note on quark masses (quark Listings)

Mb, Mc recalculated in each x2-function
call (depend on as); affect vac. pol.

- top quark Listings

we perform our own average using the
latest publicly available results (less of an
issue going forward)

Gauge & Higgs Bosons Particle
Listings

W and Z masses and widths, Z boson
BRs, asymmetries and (axial-)vector
couplings, indirect My, Z

Sonntag, 23. Juni 13



Electroweak Model and Constraints on New Physics
Overlap with other sections/reviews

- Section 1 on Physical Constants

Gr, sin?0Bw, Mw z, Qs

« Section 9 on QCD

as (from t-decays, Z-decays and higher-
order radiative corrections to EW
observables), quark masses

« Section 15 on GUTs

gauge coupling unification (minor)
* gu—2 review

as EW observable included in global EW
fit (vac. pol. contribution correlated with
running a and sin?6w; also small
dependence on My and sin?6w)

* note on quark masses (quark Listings)

Mb, Mc recalculated in each x2-function
call (depend on as); affect vac. pol.

- top quark Listings

we perform our own average using the
latest publicly available results (less of an
issue going forward)

Gauge & Higgs Bosons Particle
Listings

W and Z masses and widths, Z boson
BRs, asymmetries and (axial-)vector
couplings, indirect My, Z

- Searches Particle Listings

Dynamical EW Symmetry Breaking (ST)
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Comments by PDG advisory committee

- Section 10.5 (Precision flavor
physics)

Section 10.5 can be removed without
affecting the internal consistency of
the review.

= except for the mentioned issues
surrounding as and gy—2.

« Section 10.6 (Global fit)

Section 10.6 should be synchronized
with (maybe moved to?) the new "125
GeV Higgs boson" review.

= hope we can arrive at some
consensus today.

« Section 10.7 (Constraints on New

Physics)

Section 10.7 would also gain to be
reanalyzed in the new context (Higgs
discovery, new limits from LHC, etc).

= Comment not clear to us:
We did quote LHC limits (e.qg. for Z)).

For My we used the then favored LHC
range.
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e The new Higgs boson mass is used in = The combined region is 90%CL, as
the review, but not the new W mass. we did for all figures
= new Mw came out in 2012 after cut- e Refs [224] and [227] point to talks of F.
off date (we just waited for the 12/11 Gianotti and G. Tonnelli. It would be
Cern Higgs evidence seminar) be better (and politically more correct)
to refer to publications from CMS and
® The top quark mass in the review ATLAS collaborations.
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e The new Higgs boson mass is used in = The combined region is 90%CL, as
the review, but not the new W mass. we did for all figures
= new Mw came out in 2012 after cut- e Refs [224] and [227] point to talks of F.
off date (we just waited for the 12/11 Gianotti and G. Tonnelli. It would be
Cern Higgs evidence seminar) be better (and politically more correct)
to refer to publications from CMS and
® The top quark mass in the review ATLAS collaborations.

differs from that in the particle listings.

_ = Yes (!) but this was all that was
= we used unpublished results available at the time

e Figure 10.4, page 22 differs from the
original version (Fig 7.3 of Ref. [11]). It
seems that the combined "II" contour
has been inflated, without a clear
reason (all three leptons are
compatible with each other).
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* indirect Muy

move discussion of indirect My to
Higgs review

or

have pointer in Higgs review to this
part of EW review
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Electroweak Model and Constraints on New Physics
Options and questions

- split up review in EW and NP part * mt (important input to EW fit)
this is what was done until 1996 put detailed discussion of different
edition schemes and theoretical uncertainties
o in EW or QCD reviews or in the top

* indirect M4 quark Listings
move discussion ot indirect M+ to - unpublished results, unavailable
Higgs review correlations
or EW fit should be reasonable up to date

have pointer in Higgs review to this
part of EW review
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