\A\/

\ ¢ U DIS(
C (]

N2,
r‘x )\ -%\f\f: University of Wisconsin - Madison

MAD/PH/359
July 1987

Experimental Challenges to the Standard Model:
A Re-evaluation.

Ph. D. Thesis

J.R. CUDELL

Physics Department, University of Wisconsin, Madison, Wisconsin 53706

ABSTRACT

We re-examine data that seem at first sight to contradict the ‘Standard
Model’ of weak, electromagnetic and strong interactions. We concentrate on
experiments for which the use of perturbative methods is legitimate.

We show that the monojet signal observed at the CERN pf collider is con-
sistent with standard perturbative estimates after background subtraction.

Charm hadroproduction can be considered a measurement of the charm cur-
rent mass and using the LEBC EHS and LEBC EPS data we obtain a value
consistent with other current estimates.

We then consider same-sign-dilepton production, where we carefully evaluate
all the theoretical uncertainties. The most recent CDHS data are marginally
consistent with our highest estimate.

We then turn to the Cygnus X-3 puzzle and review the main properties of the
system and the main calculational results.. We conclude here that the Standard
Model or its extensions totally fail to accomodate the data on muons from point

sources.

+ Permanent address from October 1987: DAMTP, University of Combridgs, Silver Street,
Cambridge GBS 9EW, United Kingdom
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