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Resources

Slides Virtual Handout

https://bit.ly/PTRASolarHandout

https://bit.ly/PTRASolarSlides



Circular Motion - How Fast Are We Going?

Objective

Use the Universal Law of Gravitation 
and the Centripetal Force formulas, 
determine the theoretical speed of 
the Earth going around the Sun.





Modeling the 
Earth Around 
the Sun

On the page, draw in the 
velocity vector 
representing the Earth’s 
instantaneous velocity at 
each of the points 0°, 90°
180°, 270°

Scale: 
1 cm = 5 km/s



Modeling the 
Earth Around 
the Sun

How do we MEASURE our speed 
around the Sun?

At what point on the circle would 
you “see” the center of the galaxy 
behind the Sun?





Modeling the 
Earth Around 
the Sun

If 0° is the position of the 
Earth on Dec 18th, what 
would be the dates for 
the other 4 labeled 
points?

Scale: 
1 cm = 5 km/s

Dec 18

Mar 19

June 18

Sept 18



Modeling the 
Earth Around 
the Sun

Estimate where today’s 
position is and draw in 
your velocity vector.

Scale: 
1 cm = 5 km/s

Dec 18

Mar 19

June 18

Sept 18

June 25



Modeling the 
Earth Around 
the Sun

Estimate where today’s 
position is and draw in 
your velocity vector.

Scale: 
1 cm = 5 km/s

Draw in the horizontal and vertical components of 
the velocity vector relative to the grid lines.

Does the downward facing vertical component 
mean we are traveling towards or away from 
the center of the galaxy.

Using the scale, how much 
speed does this arrow 
represent?



Doppler Effect



Doppler Effect



Hydrogen Spin Flip

If left alone for a long 
time (roughly 10 million 
years), the electron spin 
will spontaneously flip 
which emits a radio wave 
(21 cm or roughly 1 ft)



Neutral Hydrogen = 1420.406 Mhz

1420.438 Mhz



Doppler Effect

The shift in the frequency 
of the Hydrogen Radio 
emissions can tell us how 
fast the Earth is moving 
relative to the galactic 
center.





Radio Horn 
Telescope

We can measure the hydrogen 
radio emission with a Horn 
Radio Telescope.



Other Solar Activities

We will be doing multiple activities at the same 
time to help maximize our content and minimize 
our time in the heat.



Tracking the Sun’s 
Daily Motion



Make Your Own 
Sundial
Using a plate and pipe cleaner, make a 
sundial that can tell solar time from your 
location.



Determining the Surface 
Temperature of the Sun

The only materials you 
need are a cup of cold 
water and a meter stick!

https://bit.ly/SunTempSlides



SunlightZenith angle 

θ

A

θ

Use Stellarium to look 
up the Altitude for the 
Sun on June 25, 2023 at 
time of measurement.

Zenith angle 



Temp

The data was taken on a nice clear 
day.  Use the Atmospheric 
Transmission Table to find a better 
value of Solar Flux



Measuring the 
Diameter of the Sun

Using a known value for the 
distance between the Earth 
and the Sun and the concept 
of ratios, you will determine 
the diameter of the Sun.

7mm





Eclipse Modeling

Using scale models of the 
Earth and Moon, we will 
investigate what orientation of 
objects creates the two types 
of eclipses.



Safe Solar 
Viewing Methods

Available outside will be 
several methods to safely 
observe the Sun that could be 
used during the upcoming 
eclipses.


