
Finding A Relation 
Between Galactic Redshift 

and Radial Distance

Hank Thurston
B.S. Physics
B.S. Civil Engineering

Under the Direction of
Dr. Adam Fritsch

Mathematical Association of America
June 2017 Conference



• Attempt to replicate 
results of Edwin Hubble’s 
1929 survey of recessional 
velocity and radial distance
• Experimentally determine 

value of Hubble Constant 
• Complete research and 

analysis with equipment 
available to any undergrad 
program

Objective:

Measuring a Relation between Radial Distance 
and Recessional Velocity



Measuring Velocity 
• Doppler Effect Red/Blue 

Shift
• Receding objects 

demonstrate Red Shift
• Approaching objects 

demonstrate Blue Shift
• By measuring Red Shift we 

can determine Recessional 
Velocity 



Measuring Red Shift 
• Diffraction Grating
• Calibrated on known source



Measuring Distance 
• A Much more complex task
• Two methods
• Parallax
• Std Candle

• Both require very sensitive 
equipment and facilities
• Out of the scope of this 

project 



• Hubble in 1929
• 100x more light gathering 
• Limited to long exposure 

photography on glass plates

• Thurston in 2017
• 1% of the light gathering 

capability, over 100x more 
computational power

• Can take and stack 
thousands of short 
exposure images

How is this Possible

Measuring a Relation between Radial Distance 
and Recessional Velocity



Glass Photographic Plates



Digital Stacking 



First Usable Data

Measuring a Relation between Radial Distance 
and Recessional Velocity



Data

Measuring a Relation between Radial Distance 
and Recessional Velocity

• 3 day expedition to Darling Lake, 
ID

• 6 pulsars imaged

• 700 – 12000 MpC (NASA/IPAC 
Extra Galactic Database Luminosity 
Distance)



• Better than expected precision

• Does not agree with Planck 
Satellite Mission

• Shoudl refine with cosmologically 
corrected distance measurements

Results

Measuring a Relation between Radial Distance 
and Recessional Velocity
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