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I AM generally a reader of fiction, so when asked to review
Gwyneth Cravens’ new book about nuclear energy I was some-
what hesitant. However, after I agreed and began reading the book,
I did not regret my decision. Ok, I have not changed my preference
for fiction, but I must say that Cravens writes an intriguing story.
She cleverly weaves good but easily understandable scientific
descriptions of complex issues with interesting anecdotes, taking
us along with her on her journey to better understand the benefits
and risks of nuclear energy.

The story is as much of a personal voyage as it is a narrative on
nuclear power. She begins the book as a self-declared anti-nuclear
with a series of questions. Accompanied and guided by Dr. Rip
Anderson along a journey to answer these questions, she meets
various other notable waste management, radiation protection, and
nuclear engineering experts, and she comes to change her view. In
the end, as a result of her visits to various nuclear facilities and
discussions with many knowledgeable experts, again mostly
thanks to the involvement of Dr. Anderson, she has changed her
mind and sees the “green” side of nuclear power—very little CO2

emission and a very reliable and long-term supply of relatively
inexpensive fuel in an era of growing demand for electricity and a
climate change crisis. The book is very up-to-date, quoting from
the latest studies and “news of the day,” providing a convincing
argument as to why nuclear power really should have a much more
significant role in the energy and climate change debate.

What I didn’t appreciate about the book was the fact that,
although Cravens quoted many eminent scientists, her selection
was very “one sided” in the sense that most of them are well know
nuclear advocates, such as Ted Rockwell, Bruno Comby, or James
Muckerheide. She also seemed to rely heavily on the argument that
ignorance of the “real risks” of nuclear power is a key reason for
anti-nuclear sentiments. The first half of the book is full of valid

comparisons of the risks of low-dose exposure, but these are
usually presented in a void, that is, not discussing the benefits one
would get while accepting such risks. Personally, I understand that
radiation risks are very low, but I still insist that my dentist spend
the extra few seconds aiming the x-ray machine as I painfully bite
on the film so that a second x ray is not necessary—no one I know
is willing to accept even the lowest risk without some benefit in
return.

But the radiological risks, which represent a key problem to
acceptance, are presented as being very low. The book stresses that
“Radiation protection standards based on hard data rather than on
the present pessimistic—and inconsistent—estimates regarding
low-dose radiation could potentially save billons of dollars now
being spent for cleanup and shielding that may turn out to be
unnecessary” (p. 123). Or that “there is no evidence of human
cancers from exposures below 10,000 mrem” (p. 123). Although I
do not wish to jump into the linear no-threshold (LNT) argument,
there are other, scientifically founded views based on “hard data”
that come to other opinions than expressed in Cravens’ book. But
whether one is in the “LNT” camp or the “Threshold” camp, I
would argue that presenting both sides of the story is a journalist’s
duty, and in my view it is a much more convincing way to
persuade others that your views are worth considering.

So, I must say that I enjoyed reading this book, and that I will
recommend it to friends. I commend the author not only on her
diligent respect for good science, but for her artful presentation of
scientists as caring, hard-working, honest people. I do, however,
find the somewhat one-sided approach unnecessary because, in our
world, where climate change is increasingly recognized as real and
for the moment as being something that we can influence, the
benefits of nuclear power seem to have a growing number of
advocates, and its risks seem to be viewed as acceptable if well
managed.
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Radiation Protection in Educational Institutions,
NCRP Report No. 157, Radiation Protection in Educa-
tional Institutions, 2007, 155 pp. (hard cover), $50.00,
PDF $40.00, National Council on Radiation Protection
and Measurements, 7910 Woodmont Avenue, Suite 400,
Bethesda, MD 20814-3095; ISBN-13: 978-0-929600-
94-9; www.NCRPpublications.org.

THE NATIONAL Council on Radiation Protection and Measurements
(NCRP) has prepared NCRP Report No. 157, Radiation Protection
in Educational Institutions. This report supersedes the similarly
titled NCRP Report No. 32 released in 1966. The substantive
chapters address: Radiation Basics and Protection; Types Loca-
tions and Uses of Sources; Legal and Regulatory Responsibilities;
Administrative Responsibilities; Radiation Safety Program Man-
agement; and Checklists and Appendices, summarizing useful
information and responsibilities.

The following excerpt from the Executive Summary reflects the
intended audience: “This report is intended primarily for those

institutions that do not need a full-time radiation safety profes-
sional because the uses and radiation levels of the sources are
limited. In these instances, an individual with limited expertise in
radiation safety (e.g., a professor, teacher, researcher, or general
safety staff member) could assume the responsibility for imple-
menting the radiation safety program.”

Unfortunately, a large portion of this target audience may not be
familiar with the NCRP, and I fear the demand for this publication
will be light. While NCRP Report No. 157 is not perfect, full-time
radiation safety professionals who may be in a position to advise
smaller or fledgling programs are encouraged to recommend it.
There is enough valuable information for the dedicated, part-time
radiation safety professional to justify the modest price tag.

In my opinion, the highlights of the report are:

● Chapter 4, Types, Locations and Uses of Sources—This
chapter is an excellent summary of the typical uses of
radioactive materials and sources of ionizing radiation in
educational institutions and may help small programs iden-
tify areas that may need attention;

● Chapter 5, Legal and Regulatory Responsibilities—This
chapter very simply directs the reader as to what type of
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license(s), if any, may be required and what regulatory
agencies may have jurisdiction;

● Chapter 6, Administrative Responsibilities—This chapter
provides guidance and references to administrators as to the
responsibilities required of an institution and a good idea of
the scope of what a radiation safety program should look like
at their institution.

While reviewing this report, I longed for a simpler document
that would be an easier read and less intimidating for the target
audience. The sheer quantity of information provided in Chap-
ters 3 and 7, entitled “Radiation Basics and Protection” and
“Radiation Safety Program Management,” would be difficult to
digest if one were not already familiar with the material. A
part-time radiation safety professional or administrator respon-
sible for a small radiation safety program could easily be

overwhelmed by the information. I recognize that in today’s
litigious society and more sophisticated regulatory climate,
simplicity can be an elusive target, and I understand the
challenges this must have presented to the authors.

In conclusion, NCRP Report No. 157 is a useful reference
manual for small radiation safety programs. Part-time radi-
ation safety professionals and administrators who are not
overwhelmed by the volume of information will benefit
the most.
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The Physics of Radiotherapy X-Rays and Electrons,
by Peter Metcalfe, Tomas Kron, and Peter Hoban, 2007,
905 pp. (soft cover), Medical Physics Publishing, 4513
Vernon Boulevard, Madison, WI 53705; ISBN 978-1-
930524-36-1; www.medicalphysics.org.

THIS book consists of 14 chapters featuring all the up-to-date
technology in the field of medical physics: medical linear accel-
erators, interaction properties of x rays and electrons, dosimetry of
megavoltage x rays and electrons, x-ray beam properties, linear
accelerator electron beam properties, radiotherapy treatment plan-
ning, special procedures such as stereotactic radiotherapy and
intensity modulated radiotherapy (IMRT), calibration of megavolt-
age photon and electron beams, beam models parts I and II, quality
assurance radiotherapy, patient immobilization and image guid-
ance, radiation protection and room shielding, and tumor and
normal tissue response.

Chapter one outlines how electrons and x rays are produced by
the linear accelerators. Chapter two describes the interactions of
radiation therapy using x ray and electron beams. Chapter three
includes the various types of ionization chambers and dosimeters.
Chapter four discusses the concepts of percent depth dose, and
dose profiles of x-ray beams ranging from kilovoltage (kV) to
megavoltage (MV) energies. Chapter five deals with the physical
properties and aspects of electron beams in clinical practice.
Chapter six describes the step-by-step approach in designing a
treatment plan involving simulators, computed tomography (CT)
scanner, nuclear magnetic resonance (NMR), position emission
tomography (PET) and the computer planning system. Chapter
seven covers complex procedures such as stereotactic radiosurgery
(SRS), IMRT, image guided radiotherapy (IGRT), and tomo-
therapy. Chapter eight includes the beam calibration protocols.
Chapter nine reviews photon beam models that are currently used
in monitor unit (MU) checking software and the inhomogeneity
correction methods. Chapter ten describes photon beam methods
based on convolution/superposition models and Monte Carlo
methods. Chapter eleven provides a practical guide to quality
assurance (QA) tests for linacs, electronic portal imaging devices
(EPIDs), linac-mounted imaging devices, CT simulators, and
radiotherapy treatment planning (RTP) computers. Chapter twelve
describes dose delivery methods such as IMRT, SRS, and tomo-
therapy. Chapter thirteen outlines the radiation protection princi-
ples and practices that relate to the treatment room design and

radiation safety tests. Chapter fourteen summarizes the radiation
biology models.

At the end of each chapter is a series of questions with answers
provided in the back of the book. Some of the questions are from
the Q Book and some new questions have been included. These
questions can be useful in preparing for the American Board of
Radiology (ABR) examinations. However, there are only five
questions for each chapter. An index is also available to help
readers in navigating the various topics. This book is useful not
only to practicing physicists in therapeutic radiation oncology but
also to junior level physicists and the students who attempt to
pursue medical physics as professions.

The book is well-written by a diverse groups of noteworthy
physicists: Peter Metcalfe, PhD, who is a physicist at Cancer
Institute, Radiation Oncology Physics, Australia; Tomas Kron,
PhD, who is a principal research physicist at Peter MacCallum
Cancer Institute, Australia; and Peter Hoban, PhD, who is a senior
product manager at the Tomotherapy Inc., Wisconsin. Each
chapter starts with a basic concept or empirical equations or theory
followed by the evidence-based approach as shown by the number
of figures, photographs, and schematic diagrams. Black and white
photographs are very dark and hard to see, especially the screen-
shots of isodose lines, depth dose, Monte Carlo (MC) calculated
dose distributions, and three dimensional (3D) treatment plans
generating. It is pointless in showing the black and white isodose
lines since it is very difficult to eyeball different isodose lines in
terms of percentage, i.e., 70%, 80%, 95%, 98%, 100%, and 120%.
Not all chapters show only black and white, chapter 7 deals with
Cyber Knife image guidance. It has color photographs of the
equipments and snapshots of the MC dose distributions and
isodose lines created by using ADAC Pinnacle planning system
with 3D pencil beam algorithm.

Chapter fourteen is seemingly out of place, since it summarizes
the radiation biology in regard to the use of radiation in tumor
control, tumor dose homogeneity, and dose fractionation. Al-
though it is an important concept, I feel that it should be written
under a different subject, or perhaps be included in a different
book, since it does not generally fall under the physics of radiation
therapy using x rays and electrons. The tone of the written
language is easy to read and follow without losing details. Overall,
the book is well received for its scientific merit and simplifications
of the complex physics.

In conclusion, I do agree with the authors that this book has
addressed some of the complex concepts that have not been
covered in the first edition of the text, such as advances in shaping
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