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The Narrative



Two Instruments

Sources: Institute and Museum for History of Science, Florence & LIGO Scientific Collaboration, Livingston



Case One: 
First Theory – Aristotelian/Ptolemaic Cosmos 

Sources: Drake’s Discoveries and Opinions of Galileo & Ptolemy's Almagest 



Case One: 
Second Theory – Copernican Cosmology

Sources: Copernicus’ On the Revolution of Heavenly Spheres



Case One: 
Technology
• Magnification: 

𝑀𝑀 = −𝑓𝑓𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
𝑓𝑓𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜

=  - 980 𝑚𝑚𝑚𝑚
−50𝑚𝑚𝑚𝑚

= 20 

Sources: Galileo’s “Starry Messenger”



Case One: 
Observations

The Moon’s 
Craters

Sunspots

Galilean Moons Phases of Venus

Sources: 
Galileo 1609-1642



Case Two: 
First Theory – Newton’s Law of Universal Gravitation

𝐹𝐹 = −𝐺𝐺𝑚𝑚1𝑚𝑚2
𝑟𝑟2



Case Two: 
Second Theory – Einstein’s General Theory of Relativity



Case Two: 
Technology

Source: LIGO Lab Caltech



Case Two: 
Detections

Sources: LIGO Scientific Collaboration; Hubble



Analysis
Re-Evaluating Frameworks

Inductive & Deductive 
Or 

Experimental & 
Theoretical

Curiosity-Driven
Research



Acknowledgements

This work was supported by funding from the Undergraduate Research 
Opportunities Program at the University of Utah awarded to Maria 
Stokes. 

This work was preformed under the mentorship of Professor Hugh 
Cagle, PhD and Professor Yue Zhao, PhD. 


	The Making of Method
	The Narrative
	Two Instruments
	Case One: �First Theory – Aristotelian/Ptolemaic Cosmos 
	Case One: �Second Theory – Copernican Cosmology
	Case One: �Technology
	Case One: �Observations
	Case Two: �First Theory – Newton’s Law of Universal Gravitation
	Case Two: �Second Theory – Einstein’s General Theory of Relativity
	Case Two: �Technology
	Case Two: �Detections
	Analysis�Re-Evaluating Frameworks
	Acknowledgements

