
Preface
This material is intended for use in courses in radiation physics. Many textbooks in-
clude exercises, but not often full solutions, and they often refer to speci�c material
in the textbook. This material can be used in many courses, often included in a med-
ical physics graduate program, independent of a speci�c textbook. The material con-
sists of six chapters covering the basic fundamental radiation physics, but not the
more speci�c clinical applications where there is a rapid change and in which the ex-
ercises may be obsolete after some time. The �rst chapter includes exercises related
to radioactive sources and decay schemes. This is followed by a chapter covering the
interaction of ionizing radiation, including photons and charged particles. The text
then continues with a chapter on detectors and measurements including both some
simple counting statistics and properties of detectors. The next chapter is dedicated
to dosimetry, which is a major subject in medical physics. A short chapter is covering
radiobiology, where there is a focus on di�erent cell survival models. The last chap-
ter is dealing with radiation protection and health physics. Both radiation shielding
calculations and radioecology are covered. The exercises in the material have been
used in the education for medical physicists in Stockholm, Sweden, and the order of
chapters follows the order of courses in this education, but hopefully they are useful
in all applications of radiation physics including also health physics. Some problems
are probably similar to what can be found in other material as there are some items
that are always important to include in the courses and when producing exercises it
is easy to forget where any idea is coming from.

The student is supposed to have a background in mathematics and physics cor-
responding to a BSc in physics. The mathematics involved is mainly straightforward
and includes only basic integrals anddi�erential equations. Each chapter startswith a
small refreshment of important de�nitions and relations that are useful for the chap-
ter. The material is not aimed to be a textbook and for a deeper knowledge and un-
derstanding the reader is referred to ordinary textbooks, some of which are listed in
the bibliography. The chapter then continues with a section of exercises followed by
a section with solutions. The reader is recommended to make an e�ort to understand
the exercise and try to solve it before checking the proposed solution. Most exercises
are numerical and a numerical answer is expected. Some exercises are more intended
for a discussion where probably di�erent answers can be acceptable. In order to solve
the exercise and obtain a numerical value, data like decay constants, interaction co-
e�cients etc are often needed. They are normally not included in the exercise, but
the reader is expected to understand which data are needed and then �nd them in
relevant tabulated material. Much of the information is obtained at di�erent sites on
the Internet, and some sites are listed in the bibliography. However, some data may
be di�cult to �nd, and for those are tables included in this material. The reference
list at the end of the book is divided in two sections, one including tables and sites
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that could be useful when solving the exercises and one including some typical text-
books for the di�erent courses related to the di�erent chapters. This list is far from
complete, but gives just some examples of books used by education establishments in
Stockholm. There is also after some chapters, speci�c references to papers mentioned
in the chapter.

Many of these exercises have been used during several years in the education for
hospital physics in Stockholm.However, in spite of this, there areprobably both typing
mistakes or badly explained solutions. I am of course grateful if these mistakes are
reported to me.

Finally, I would like to acknowledge help from my colleagues at the department,
Prof. Irena Gudowska, ass Prof, Albert Siegbahn, and ass Prof. Iuliana Toma-Dasu;
who have encouraged me to make this collection of exercises and also have pointed
out several mistakes in the material. Without their contribution the mistakes would
be even more abundant. I also want to thank all students that have been working
with the problems during several years.

Stockholm, June 2014

Bo Nilsson


