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What do you get when you
combine a physicist with a
man who has a passion for
playing net for collegiate
hockey teams? An incredibly
well-written and very
approachable book entitled
The Physics of Hockey.

An assistant professor of
physics at the Université de
Moncton in New Brunswick,
Haché has spent several
decades watching the game
of hockey develop, both from
the fan perspective and on a
game-by-game basis as a
goalie. And in his athletic
and academic guises, he is
well placed to give an analysis
of the game that should be of
interest to anyone remotely
familiar with it. For a
moment’s levity, think of
your worst college professor
trying to lecture while wear-
ing ice skates and having
pucks shot at him or her.

Although the author
discusses hockey in terms of
its physics, Haché tries to

avoid equations and rather
than present a series of calcu-
lations for the conservation
of angular momentum—as
typified in his explanation of
the slap shot—he walks the
reader through the process
conversationally. This, how-
ever, is not to say that the
book is devoid of math, just
that it is not oppressive to
those who would rather skip
that part of physics.

And for the chemists in
the audience, who may have
strapped on the keen metal
blades once or twice in their
youth, there are several discus-
sions laced throughout the
text that border more on
materials science than physics.
For example, the author de-
scribes the conundrum over
exactly how ice skates work.

Many theorists have held
that skates are propelled on a
fine layer of water that forms
from friction between the
blade and ice. Haché, howev-
er, shows that at the interface
with the air, the interaction
of the surface water mole-
cules of ice with their neigh-
bors is much lower than that
of the ice mere millimeters
below it, and that it is this
inherent quasi-fluid character
that allows skaters to glide so
effortlessly.

Similarly, Haché describes
the many materials used to
construct hockey sticks. Orig-
inally produced almost exclu-
sively of elm wood, hockey
stick manufacturers suffered
greatly from the rise of Dutch
elm disease, and only through
the addition of resins to other
woods and the construction
of graphite composites and

aluminum sticks has the
mighty weapon of hockey
remained as strong. As part
of this discussion, Haché also
describes how players need
just the right amount of elas-
ticity in their stick to maxi-
mize the transfer of momen-
tum to the stick blade and
thus to the puck, with the
most subtle differences result-
ing in a trip to the Hockey
Hall of Fame or bus rides in
the minors.

Personal anecdotes run
throughout the book, giving
the reader a glimpse of both
the game and the author as
professor. His delight is infec-
tious, and who knows, if
Haché had been a physics
instructor at my college, you
might be reading this review
in Physics Today.

Randall C. Willis
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“This book began as a small
series of brief articles designed

to assist engineers and sales-
men in understanding some
aspects of ion chemistry and
mass spectrometry.”

So begins the preface of
Mass Spectrometry Basics, and
this statement best typifies the
type of material that the read-
er will find within its pages.
This book is intended not as
a deep treatise on the physics
and statistical analysis behind
the use of MS in the lab, but
rather as a brief primer on the
many flavors and applications
of MS technology. As such,
the novice will walk away
with a taste of MS while the
seasoned pioneer will see this
book as a quick reference.

Divided into 49 chapters
and 5 appendices, each only
5–10 pages long, Mass Spec-
trometry Basics gives the read-
er just enough information
to move to the next section
or question without getting
bogged down with more
background or details than
needed. If anything, the
book sets the reader up to
read the myriad MS-related
journal literature or more
complex books down the
road. And each chapter is
spiced with figures, tables,
and schematics that help the
reader understand how this
technology comes together.

The first section of the
book, roughly composed
of the first nine chapters,
describes the many methods
for generating ions, including
techniques such as chemical,
laser desorption, thermal,
electrospray, and atmospher-
ic-pressure ionization, as well
as fast-atom bombardment
(FAB) and a brief treatise on
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coronas, plasmas, and arcs. To
make reading easier, the au-
thors introduce concepts or
technical aspects of MS only
as they are required. Thus, the
use of a matrix is barely intro-
duced in the chapter on laser
desorption but is more fully
described two chapters later,
in the section on FAB and
liquid-phase secondary-ion
MS ionization. Likewise, the
seemingly critical concept of
the mass-to-charge ratio is not
introduced until Chapter 3.

The second section of the
book, composed of Chapters
10–19, deals with the nuts
and bolts of MS, including
discussions of thermospray
and particle-beam interfaces,
plasma torches and their
inlets (gas, liquid, and solid),
lasers, and nebulizers. 

The next section, Chap-
ters 20–34, looks at the vari-

ous types of MS instruments,
focusing largely on the time-
of-flight systems (orthogonal,
hexapole, and quadrupole);
ion optics; and a number of
detector systems, including
point ion collectors, array
collectors, and a variety of
arrays with multichannel
plates. Although only gener-
ally introduced in Chapter
24 as part of the mass analy-
sis of ions, the discussion of
the creation and application
of metastable ions is explored
at great length in the final
three chapters of this section.

The flow of the book is
briefly disrupted with three
chapters dedicated to GC,
LC, and the coupling of the
two chromatographic tech-
niques to MS, with brief
descriptions of how to record
mass spectra, subtract back-
ground clutter, enhance reso-

lution, and manipulate the
data. But perhaps the most
important chapter of the

book for the researcher who
has little experience with MS
but is thinking about intro-
ducing it to his or her lab or
department is Chapter 39,
“Choice of Mass Spectrome-
ter”, which defines some of
the basic parameters that a
budding MS researcher needs
to consider, such as sample
type and behavior, mass
analyzer resolving power and
range, and preferred ioniza-
tion method.

The final section of the
book is dedicated to MS 
applications and the roles
of computers in MS function
and data analysis. The authors
describe how researchers use
the various methods of MS,
including FAB and electro-
spray, to study peptides and
proteins, as well as other appli-
cations in biotechnology such
as DNA and protein sequenc-
ing. Similarly, Chapter 41 is
dedicated to the use of MS
technology in water analysis
following the various EPA
protocols. Finally, the last few
chapters of this section describe
some of the recent advances in
isotope ratio MS and its appli-
cation to geology, archeology,
and environmental science.

The appendices add a
nice technological bow to 
the package. Appendix A is 
a 45-page summary section
that presents brief outlines of
the main points covered in
the preceding chapters. After
a quick scan of this section, 
I recommend that readers
actually look at the chapter
summaries before diving 
into the individual chapters,
to give themselves a sense 
of context. The second
appendix offers a brief glos-
sary of MS-related terms 
and acronyms, while the next
three appendices describe
books and journals related to
the development and appli-
cation of MS technologies. 
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