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Motivation

Why study accelerator physics?

• It is a challenging and engaging field. It brings together researchers with a variety of skills,
including mathematics, physics, engineering, and computing.

• It is rewarding, as it connects with fundamental science, nuclear and particle physics, and appli-
cations such as medical diagnostics and treatment.

• It offers several internships, fellowships, and job opportunities.

Learning objectives

In this course, students review the main subfields of accelerator physics; define and discuss key concepts;
develop models; solve numerical problems; analyze data; and discuss applications.

Methodology

The course consists of lectures, problems at the blackboard, discussions, data analysis, numerical com-
puting, and homework. Questions and classroom participation are encouraged.

Schedule

We will meet at the Physics Department every afternoon from 14:00 till 17:00 for 5 days, April 9–13,
2018.

Evaluation

There are three main components to students performance evaluation: participation in class, a report,
and questions at the oral exam (the oral exam is for undergraduate students only).

The report will consist of multiple-choice questions, definitions, problems, and a short essay. Sample
reports will be discussed in class. The report can be prepared individually or as a group, but each student
should turn in his or her own handwritten copy to receive credit.
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Prerequisites

The course is open to undergraduate and graduate students. Prerequisites are classical mechanics, elec-
tromagnetism, and special relativity at the undergraduate level. No previous knowledge of nuclear and
particle physics is necessary.

Course contents

Lecture contents are chosen among the following topics:

• Purpose of accelerators and overview of the field.

• Beam physics and accelerator technology at Fermilab, and the Fermilab accelerator complex.

• Luminosity in colliders and fixed-target experiments.

• Single-particle linear dynamics: longitudinal phase stability, acceleration, transverse focusing,
emittance, coupling.

• Nonlinear dynamics and chaos: historical perspective; nonlinear systems; nonlinearities in accel-
erator physics; advantages of nonlinear integrable optics and planned experiments.

• Intense beams with self fields.

• Phase-space dilution and beam cooling.

• Electron lenses and their applications.

• Research opportunities for young physicists.

Resources

The class web site 〈bitbucket.org/gist/apufe18〉 is the main information repository.

Students are encouraged to take notes during class. Some topics will be introduced as lectures or semi-
nars, and slides will be made available. A laptop computer with Internet connection, scripting language,
and data analysis software is useful but not necessary.

Contact information

Dr. Giulio Stancari
Fermi National Accelerator Laboratory phone: +1 630 840 3934
PO Box 500, MS 339 fax: +1 630 840 6039
Batavia IL 60510 stancari@fnal.gov
USA home.fnal.gov/∼stancari
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