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Measuring Space

We can measure many aspects of space
Brightness

Distance
Size

Spectra

Field of View
Age
And many others ....

Part 1 - Measuring distance
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Are you ready for a lot of numbers?

Here Is a quick question and answer.
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Question:

Why do astronomers rarely use kilometers
when measuring distance in space?

Answer:
Because they get tired saying
"million bazillion kachillion"
every time they talk about distance
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Let’s start with the Earth.

The distance from the center of the Earth to its surface is 6371
kilometers

Earths circumference at the equator is about 40,000 kilometers.

Earth circumference is a round number in kilometers because the

kilometer was originally defined as 1/10,000 of the distance from the
pole to the equator.

1I\;Ihe next distance is the 400,000 kilometers from the Earth to its
oon

Then the average distance from the Sun to the Earth is 150 million
kilometers.

These numbers are starting to get large so its time to change
measure
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To our Solar system.

Lets use the average distance between the Earth and the Sun.

It has to be an average because the Earth’s orbit is not a circle and constantly
varies.

This is defined as one “astronomical unit” or A.U. approx 150 million klms

We can then use this scale to measure distances in our solar system in numbers
we can easily comprehend.

Here are some AU measures for distances between the sun and our planets

Mercury
Venus
Earth
Mars
Jupiter
Saturn
Uranus
Neptune
Pluto
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Our Solar System and close by

By expressing these vast distances in Astronomical
Units, even far away Pluto 5.91 billions kilometers away
can be easily compared to the other planets.

But then what?

The nearest star Alpha Centauri lies 9 trillion kilometres
away or approx 60161 AU.

Using the measure of AU is not going to help us much
when we reach to the stars

Now we need another scale for measure
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To the Stars
We need a measure that can traverse vast distances.
Light years perhaps

A light year is the distance that light travels within a
single year:

Speed of light in different units
299,792,458 m/sec

300,000 kim/sec
1,079,000,000 kim/hr

The distance covered is about 9 trillion kilometers/year
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Distances to our top ten brightest Stars

1
P
3
4
5.
6.
V4
8
9
1

Sirius

Canopus

Rigil Kentaurus
Arcturus

Vega

Capella

Rigel

Procyon

. Achernar

0. Betelgeuse

8.6 LY
74 LY
4.3 LY
34 LY
25 LY
41 LY
1400 LY
11.4 LY
69 LY
1400 LY
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~

[Target

Distance

catgrotp—targets.

Size

M31 (Andromeda)

2,500,00 ly

220,000 ly

200,000 ly

7,000 ly

160,000 ly
50 K'Parsecs

14,000 ly
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What Next.

Parsec’s perhaps

. AbParsec is useful unit for measuring the distances between astronomical
objects,

D13 kilometers, or

206 265 ALT

S represents the Sun, and

E represents the Earth at a point in its orbit (equal to 1 AU from the sun)
The angle SDE equal to one arcsecond or 1/3600 of a degree

Therefore D is the point in space at a distance of one parsec from the Sun.

Now when we want to talk about the distances to other galaxies, we can
use the unit kiloparsec (kpc) and Megaparsec (Mpc).

M31, which is relatively close b?/, is about 22,360,000,000,000,000,000 km
away. This translates to 2.3 million light years, or 725 kpc.
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A Quick Recap.

Kilometres
AU
Light Year

PARSEC
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1000 metres
150,000,000 kilometres
9,452,040,000,000 kilometres or 63000 AU

3.26 light-years
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Some interesting numbers

Approximate length of time for light to travel:
J One foot 1.0 nanoseconds

One metre 3.3 nanoseconds

One kilometre 3.3 microseconds

One mile 5.4 microseconds

To Earth from geostationary orbit 0.12 seconds

The length of Earth's equator 0.13 seconds

To Earth from the moon 1.3 seconds

To Earth from the sun 8.3 minutes or approx 500 seconds
To Earth from Alpha Centauri 4.4 years

Across the Milky Wa 100,000 years
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Next month we’ll cover
e Measurement of Arc, Degrees, minutes, seconds
e FOV etc

e Size of visible objects in your telescope




