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The interest of serious amateur radio astronomers goes far beyond electronics. Most also are
interested in how stars and other celestial objects form and evolve, the makeup of the solar
system and how it works, transient objects such as meteors and comets, and the possibilities of
life elsewhere, among many other things.

The following are reviews of three books that cover these topics in anon-technical way. They all
emphasize optical astronomy but many topics also apply to radio astronomy. While each book is
distinct there is some inevitable overlap. | found all three very useful in my amateur radio
astronomy activities. They provided a good refresher of my limited previous knowledge, filled
many gaps, and brought me up to date. | am mainly interested in radio astronomy and not optical,
but | feel I gained a much broader knowledge of the universe by reading them.

The authors of these books al are astrophysicists. Moché is an accomplished author of
"astronomy books and programs for all ages" and who runs a website called Spacelady.com.
Bely, Christian and Roy are heavily involved in the design and use of optical telescopes, and Roy
"owns two of the biggest telescopes in the world." Robinson is afull-time writer and educator.
Whileit obvioudly is very important that authors know their subject, what iswritten is far more
important than who it was written by.



The first two books do not need to be read cover-to-cover but may be used as handy references.
The internet has become a great resource for answering quick astronomy questions but it seems
like many queries yield thousands of responses. Most do not provide a useful answer and some
are flat wrong. Why not just grab one of these books off the shelf and look it up?

Thefirst book, Astronomy — A Self-Teaching Guide, has a conventional layout but with some
added features that make it useful for self-study and learning. For one, icons are printed next to
topics to remind the reader of additional learning resources and information in the book:
e Star and moon maps in the back of the book with a star or moon icons placed in chapter
text for referral to them
e Anicon indicating simple activities that the reader can do to demonstrate a basic idea (for
example, in the section on magnetism, the text describes putting a magnet under a piece
of paper and sprinkling iron filings on it — an experiment we all performed in school but
still fun to do).
e Aniconindicating an internet link to images and updated reports

For another, this book provides short quiz questions interspersed throughout the text and a 2-
page self-test at the end of each of the 12 chapters. For example, one quiz question in Chapter 8
is: “How far would a planet be fromthe Sun if its orbital period were observed to be 8 years?”
The answer is found by applying Kepler's 3 law of planetary motion, where the square of the
planet’ s orbital period in years equals the cube of its distance from the Sun in astronomical units.
(The answer is 4 astronomical units).

The reader is not left wondering about right or wrong answers to quizzes and tests — the author
has provided the correct answers on following pages. Space is provided for writing in the
answers so, if you buy a used copy of this book, it already may have answers or other marks.
Each chapter begins with alist of learning objectives, making it easy to find topics of interest or
to skip others while flipping through the pages. For example, one objective stated at the
beginning of chapter 8, Exploring the Solar System, is. “ Explain the apparent motions of the
planets, including retrograde motion.” The text explains that retrograde motion is the apparent
reversal of aplanet’s motion as observed on Earth before it resumes direct forward motion. This
phenomenon is easily observed with Mars. Although not listed in the book, an animation can be
viewed at: http://www.lasalle.edu/~smithsc/Astronomy/retrograd.htmi

This book will be attractive to readers who fear math — the author saysin amessage To The
Reader in the front papers: “Mathematicsis not required.” Actually, if you are going to apply
Kepler's 3™ law in the above quiz question, you will do some pretty basic number manipulation,
preferably with a calculator. Approximately five pages of the book’s 365 total pages are
dedicated to useful resources and websites for periodicals, databases, career information,
almanacs, observing guides and star atlases. Another five pages have six appendices including a
list of constellations, physical and astronomical constants, measurements and symbols, periodic
table of elements, the nearest stars and Messier objects. The reader will refer to these appendices
while working on the tests. The index is alittle more than 10 pages and bold entries indicate the
page where the term is defined, making it easy to find. Thereisalot of useful information in this
book, and the author has made it is easy to learn.



Astronomy — A Self-Teaching Guide starts out with a brief introduction of the Cosmic View —
the solar system and where it fitsin the Milky Way galaxy and where the Milky Way fitsin the
universe. Chapter 1, Understanding the Starry Sky, covers the preliminary details such as
locating sky objects by their right ascension and declination, definition of asidereal day and
solar day and why they are different and why we care about the difference, star brightness,
apparent daily and annual motion of stars and Sun, and many other basic astronomical topics.
Each topic has about one-third to one-half page of explanatory text, usually an accompanying
illustration or table, and a quiz question. | found the discussions very easy to read and follow.

Chapter 2, Light and Telescopes, has something for both optical and radio astronomers. After a
review of wavelength, frequency and the el ectromagnetic spectrum, the author provides a short
discussion of blackbody radiation. There are particularly good discussions and illustrations of the
differences between refracting and reflecting telescopes and useful discussions of magnification
and resolving power. Unfortunately, the something for radio astronomersin this chapter is pretty
sparse, amounting to slightly over two pages that are too basic to be very useful.

Chapters 3 —7 cover in order The Stars, The Sun, Stellar Evolution, Galaxies and The Universe.
Many astronomy books start out in the solar system with a discussion of the Earth, the Moon, the
planets and the Sun, and then move toward outer space from there. In Astronomy — A Self-
Teaching Guide, the solar system is covered in 28 pages in chapter 8, Exploring the Solar
System, after we learn about the very big picture of the universe. This book makes good use of
illustrations, and the captions are
appropriate (right, figure 3.13). In chapter 9,
Planets, the objectives include comparing
and contrasting the terrestria planets and
the gaseous planets. Thisisafairly standard
way of learning about the planets, but |
think this book takes an additional step by : o
breaking them down by the way we look at e e e
them; for example, sections for Mars are ' I SO N
Mars: Observing, Mars: The Surface, Mars: Kok theig AR
The Planet, and Moons of Mars. The figure .13, bnverse s ate lwe. The same amoun =
descriptions of each planet are concise, and o, ot
the important facts are well explained. S e G o e

Comets aways have been interesting to people — maybe because of their fleeting nature and
mysterious appearance with tails and a nucleus and their recurrence — as short as three years and
aslong as amillion years. And what about that Oort Cloud, the spherical shell of icy objects
about a light-year from the Sun, which apparently supplies the comets we see? The Oort Cloud is
discussed in chapter 11, Comets, Meteors and Meteorites, and was named after Dutch
astronomer Jan Oort, who first modeled it in the 1950s. Y ou will not find Nibiru or Planet X in
this book.

Chapter 12, Life on Other Worlds, is necessarily philosophical and speculative. Thereisthe
usual attempt to estimate the odds of other-world life. The answer to a quiz question about



estimating the probability of other-world life —“Why do you think the average lifetime of an
intelligent civilization is the most uncertain number of all?” isaquestion itself: “Will (a
civilization) last long enough for a conversation, or will it self-destruct with nuclear weapons,
pollution or overpopulation?” Ouch! That reminds me of why no intelligent civilization has ever
contacted us: They observed Earth and found no intelligent life to contact (they apparently
received our television transmissions).

My next book selection is A Question and Answex
Guide to Astronomy. Asthetitle says, thisbook isa
series of questions and answers. These have been
organized in topical chapters, such as Stars, The
Solar System, Earth, Moon, and The Universe.

B i There are chapters on the History of Astronomy,
.+ Telescopes and Amateur Astronomy, among others.
. The authors devote a couple pages, out of 280 total

pages, to radio astronomy in the Telescopes chapter.

Here they spend one page describing large dish

' antennas (left, from page 242) but do not mention

the other important components such as the receiver
and signal processing (Question 228). They do
mention some interferometers (Very Long Baseline

Array, VLBA, and European Very Long Baseline Interferometer Network, EVN), which are

used to improve the resolution of observations. In the question following those discussions

(Q229), the authors say “ Observations at radio wavelengths are highly informative. . . .” but

they do not say why they are informative and they say nothing of how an aspiring amateur radio

astronomer can get involved in those 'highly informative' observations. However, in the chapter

Amateur Astronomy, Grote Reber’simportant contributions to radio astronomy are

acknowledged. The fact that he built his radio telescope in his back yard with his own money and

studied radio astronomy on his own time rightly made him an amateur but for almost a decade he
was the only radio astronomer on the whole planet. Karl Jansky, the first-ever radio astronomer
and the person who inspired Reber, is mentioned in one sentence.

All-in-all, this book asks and answers 250 good questions, from Why do stars shine? (Q1) to
How can you find an amateur astronomy club? (Q250). In between, we have What are
Lagrangian points? (Q63), What causes the Earth's magnetic
field? (Q89), What explains the dim light suffusing the dark
portion of acrescent Moon (Q113), Why do stars twinkle
(Q125), Does the Universe have a center? (Q132), What is Life?
(Q169), Can we learn anything from the astronomical
phenomena reported in the Bible? (Q190) and Which orbits are
used for space telescopes? (Q224).

Q63 isinteresting because we have had spacecraft orbiting at
some Langrangian points (right, from NASA). We are told there
arefive points (L1 to L5) in the Earth's orbit around the Sun
where a body with low mass (spacecraft or asteroid) would movein acircular orbit around a




large mass (Sun) synchronized with a body of intermediate mass (Earth) because, there, the
combined gravitational attraction of the two large bodies is exactly balanced by centrifugal force.
The SOHO (Solar and Heliospheric Observatory) spacecraft islocated at L1 and WMAP
(Wilkinson Microwave Anisotropy Probe) spacecraft isat L2. L3 is behind the Sun and it would
be difficult to communicate with a spacecraft there (besides, that is where Planet-X is located). |
could not find anything on NASA's website that indicated spacecraft at L4 and L5, which are
about 93 million miles ahead of and behind Earth.

My final book selection is Starlight — An Introduction to Stellar Physics for Amateurs. Unlike
the previous two books, this one is focused on stars. This book does not use the usual language
of physics — mathematics — to describe the very complex life of stars. Instead, it uses alittle
algebra and trigonometry at alevel readers learned in high school. The author says at the
beginning “There will surely also be many who would say that for the work they do, they simply
have no need for . . . theoretical background — but wouldn’t it be nice to have it anyway,
especially if it could be made more accessible and didn’t require a higher education level
background in physics and mathematics? This book is written for those amateur astronomers
who would be inclined to answer ‘yes’ to this question and who do not have said background in
math and physics.”

The coverage of this book is the basic operation of “typical” stars and how we measure them in
the visible spectrum; thereis little discussion of more complicated stellar implementations such
as quasars, pulsars and magnetars. Perhapsit is this limitation in scope that would make this a
good beginner’s book. It is easy to read and understand, but it does have some annoying traits
and distractions.

The length of this book is 277 pages including afunctional 4-1/2 page index and three short
appendices (Greek Alphabet, Astronomical and Physical Units and Constants and The Doppler
Effect). Each chapter is about 15-25 pages long, but they are not numbered:
e A River of Starlight
Starlight by the Numbers
From Light to Starlight
Space — The Great Radiation Field
A Multitude of Magnitudes for the Colors of Starlight
The Photons Must Get Through — Radiative Transfer
First Look Inside a Star — The Atmosphere
Deep Inside a Star
In the Space Between Stars
A Star Story — 10 Billion Y earsin the Making

Each chapter is broken into unnumbered sections of afew pages. Because the chapters and
sections are not numbered, there is no easy way to reference the materia for discussion, future
use or organization. On the other hand, the short sections make them easy to go through without
getting bogged down in long and drawn-out discussions where you lose track of what is going
on. The author provides amarginally useful one-page list of “Key Points’ at the end of each
chapter.



There are only afew tablesin this book. It has simple black-and-white and gray-scale
illustrations. | felt there could have been more tables and illustrations and the illustrations could
have been better quality. It appears that some illustrations were originally made in color and then
printed in gray-scale. As aresult they are dark with little contrast and detail is hard to see.
Readers will not find heavily processed and enhanced images of starsin this book (which makes
this book quite different from many books about stars). The question | had to ask was “Does the
layout and format of this book inhibit its usefulness?’ | believe that, from the view-point of
reading through the book once, no, but as a future reference, yes.

The author says “Sellar physicsis basically all about learning to interpret and understand the
information that is contained in starlight.” If the author means visible light, then he missed the
point by alight-year because stellar physics involves much more than just visible light. If he
takes the word “light” to mean electromagnetic radiation in general, then, indeed, studying
electromagnetic radiation is the only way we will ever be able to understand stars. However,
even though he does discuss the general scope of electromagnetic radiation in the first chapter,
nowhere does he acknowledge that our understanding of starsis far from complete if we only
study their visible light.

About one-third of the way through there is discussion
and some brief applications of the Hertzsprung-Russel
(H-R) diagram used to classify stars (right, figure 5 >
from the chapter A Multitude of Magnitudes for the ‘
Colors of Starlight). The H-R diagram plots each star u
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of letters that are left over from early work on star classification. Like the star magnitude scale,
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classified according to their luminosity”. Add this to the author’ s annoying use of ‘further’ in
place of ‘farther’ throughout the book and readers will find themselves wishing there had been a
better proof-reader.

It isinteresting to compare the H-R diagrams from each of the three books being reviewed here. |
think Astronomy — A Self-Teaching Guide has the best and easiest to understand — it dispenses
with the confusing letter classifications and shows temperature on the horizontal scale rather than
an unintuitive series of letters (above-right, figure 3.16). The

H-R diagram in A Question and Answer Guideto 1000000
Astronomy is similar and even simpler (right, from page > Superglants
17) 10000 +

In conclusion, | have reviewed three useful introductory 100 -
books. Readers of this review may ask, “Well, which oneis
the best?” | liked the first two equally but if | had to choose

only one | would take Astronomy — A Self-Teaching Guide.
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Whitham Reeve was born in Anchorage, Alaska and has lived there his entire life. He
became interested in electronics in 1958 and worked in the airline industry in the 1960s
and 1970s as an avionics technician, engineer and manager responsible for the design,
installation and maintenance of electronic equipment and systemsin large airplanes.
For the next 38 years he worked as an engineer in the telecommunications and electric
utility industries with the last 33 years as owner and operator of Reeve Engineers, an
Anchorage-based consulting engineering firm. Mr. Reeve is aregistered professional
electrical engineer with BSEE and M EE degrees. He has written anumber of books for
practicing engineers and enjoys writing about technical subjects. Since 2008 he has been building aradio
science observatory for studying electromagnetic phenomena associated with the Sun, Earth and other
planets.




