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(ELOWCHART OF ZFITTER/BHM/WOH)

Select minimal set of para.meters in the MSM Lagrangian:
o, M, M, , M, ,mg (including m;,); note that «

o,, and VEV 7 are not among these.

T

Define renormalization Z-factors for each bare parameter and each field
(Z-matrices for Z—v and fermion mixing — for ZFITTER only).
Fix Z-factors on mass shell. Use dimensional regularization (1/¢, u).

l

Lagrangian now depends only on physical fields, couplings and
masses, and on counterterms (Z-factors).
|
Expand Z-factors; Z;= 1+af;, where a = «(0) and f;’s are functions
of physical input M,,, M,, M, m; and 1/¢ and pu.
I

Calculate one-loop electroweak amplitudes with graphs, including
loops and counterterms; 1/¢ and u drop out.

|

Improve one-loop results by RG-techniques and by proper resummation
of the higher-order e.w. terms. Define improved Born approximation.

|
Select experimental inputS' a(0), M,, G, {7,).

wo?

Get M,, from G = (n/ V2 ) (a/s Mz) pc, where p, depends
on my, M, a(0), M, and s? - M2 /M2

|
Calculate Z° decay observables, with m; and M,, free,
in terms of G, a(0), M,.

- I
Introduce gluonic corrections into quark loops and QED + QCD

final state interactions in terms of &, &;(M,), my (M), m;.

Compare the results with electroweak experimental data,
exhibit M, m;, M,,, and &;(M,) dependence.

Figure 8: BHM/WOH ZFITTER flowchart.
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NOBEL ¢-MUSEUM LAUREATES  ARTICLES =EDUCATIONAL

The Nobel Prize in Physics 1999
The Royal Swedish Academy of Sciences has awarded the
1999 Nobel Prize in Physics jointly to

Professor Gerardus ’t Hooft
and
Professor Emeritus Martinus J.G. Veltman

for "elucidating the quantum structure of electroweak
interactions in physics."

FMITIE BAUL HUF

Martinus Veltman Gerardus 't Hooft
Professor Ermeritus at the Unitversity of Professor at the University of Utrecht,
Michigar, Ann Arbor, USA, formerly at the Utrecht, the Netherlands,

University of Utrache, Utrecht, the Netherlands,

A theory to reckon with

The structure of particle physics is described using the Standard
Model. In this model electromagnetic and weak interactions are
unified and together called electroweak interactions. It is
theoretical studies of these interactions that have been rewarded
with the 1999 Nobel Prize in Physics.

Contents:

Introduction »

Oven in the sun »

Family fellowship »

Goodbye to infinities »
Welcome top quark! »

Where is the Higgs particle? »
Further reading »

Based on materials from the 1999 Nobel Poster for Physics.
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Figure 4: The contours show the 1 o (47% C.L.), 2 ¢ (91% C.L.) and 30 (99.5% C.L.) limits
in the Aof,4(mz?)-my, plane, for a data similar, but not indentical to that of Table 1[36].
The upper bands show the value from Aof_;(mz?)-my, from Reference [41] and the lower
band shows preliminary results using the new preliminary BES data from Reference [50)
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Figure 2: Measured values (cross) of €3 and €z (left) and of €, and €3 (right), with their 1 o
region (solid ellipses), corresponding to case a of fig. 1. The area inside the dashed curves rep-

resents the MSSM prediction for m;, between 96 and 300 GeV, my+ between 105 and 300 GeV,

£1000 GeV < 4 <1000 GeV, tan B8 =10, ms, =1 TeV. and my = 1 TeV[" (AcaGR: ©)
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Figure 1: 1o allowed regions in the m,-Mpyg plane taking into account the anticipated GigaZ precisions for
sin® feqr, Mw , Tz, Ri, Rq and m; (see text). The presently allowed region (full curve labeled 'now’) is shown
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