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Cheat Sheet of Useful Astronomy Stuff

Scientific Notation

Astronomy involves lots of really big numbers, so we often write them out using
scientific notation. The idea is simple: write out a number as the product of something
between 1 and 10 with a power of 10. Examples:

0.0015 = 1.5× 10−3

0.015 = 1.5× 10−2

0.15 = 1.5× 10−1

1.5 = 1.5× 100

15 = 1.5× 101

150 = 1.5× 102

1, 500 = 1.5× 103

The trick to converting to scientific notation is just to take the number, and move the decimal
point right or left until you get something between 1 and 10. For every space right you move
the decimal point, the exponent goes down by 1, starting from 0 – thus for 0.015, you have
to move the decimal point two places right, so you get −2. Similarly, for every space left you
move the decimal point, the exponent goes up by 1 – thus 1, 500 becomes 1.5× 103 because
you have to move the decimal point three places to the left.

To add or subtract numbers in scientific notation with the same exponent, just add
or subtract the leading numbers (called the digits):

2.5× 103 + 1.0× 103 = 3.5× 103

2.5× 103 − 1.0× 103 = 1.5× 103

To multiply or divide numbers in scientific notation, you multiply or divide the digits and
then add (for multiply) or subtract (for divide) the exponents:

3.0× 103 · 1.5× 104 = 4.5× 107

3.0× 103 ÷ 1.5× 104 = 2.0× 10−1

Units

The distance units used in terrestrial applications are inconveniently-small for astro-
nomical purposes, so we usually use alternate units. Here are some common units and unit
conversions:

Unit Meaning Value in m Other conversion
R� Radius of the Sun 7.0× 108 -
AU Astronomical Unit 1.5× 1011 1.6× 10−5 ly
ly Light year 9.5× 1015 6.3× 104 AU
pc Parallax second 3.1× 1016 m 3.3 ly
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In addition, we often prefix these units for the standard metric prefixes for thousands,
millions, etc. Each prefix is abbreviated with a single letter. The most common prefixes are:

Prefix Abbreviation Meaning
nano n 10−9

micro µ 10−6

milli m 10−3

kilo k 103

mega M 106

giga G 109

Thus, for example, 1 Mpc = 106 pc, and 1µm = 10−6 m.

Angles and Angular Distance

We describing the apparent positions of astronomical objects, we often discuss how
far apart they are in angle. We refer to the size of the angle between two objects as the
angular distance. Angles can be measured in units of radians (2π radians in a circle) or,
more commonly, degrees (360◦ in a circle). For smaller angles, each degree is subdivided
into 60 arc minutes (denoted 60′) and each minute into 60 arc seconds (60′′). Thus there are
360× 60 = 21, 600 minutes in a circle, and 1.296× 106 seconds.
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