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Teaching the Physics of Energy

A couple of lessons from Sid’s life

•	 Research, teaching, and service to 
society merged together and 
amplified one another in Sid’s long 
career.

•	 Sid made great contributions to 
theoretical physics in early and mid 
career and then did something 
different.

And one lesson I (f.b.o.f.w.) ignored

•	 “If you start to write a book and at 
any time think of laying it aside, 
you’ll be ahead…”
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550,000 t capacity ultra-large tanker

Three Gorges Dam capacity 22.5 GW 120 cars × 120 t/car ⇒ 15,000 t/train

To supply world primary energy needs entirely from 
•	 Hydro:  775 x Three Gorges dams @ 100% capacity

1 km2 PV array in equatorial desert

•	 Coal:  150  120-car coal trains per hour
•	 Oil:  57 ultra large tankers per day •	 Solar PV:  1,000,000 km2 in equatorial deserts
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Physics centric
Technical survey for 

undergraduates starting from 
fundamentals

Accessible broadly to science 
and engineering majors

“Energy through 
the lens of physics” 

and 
“Physics through 

the lens of energy”
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DISTRIBUTION

BLACK BODY 
RADIATION

GAMOW WINDOW FOR 
FUSION

FREEZING OUT 
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FREEDOM
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WHERE TO DRAW THE 
LINE BETWEEN THEORY 
AND PRACTICE?

On each topic, must 
decide where to draw 
the line between basic 
physics principles and 
engineering and design 
principles.
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WHERE TO DRAW THE 
LINE BETWEEN THEORY 
AND PRACTICE?

On each topic, must 
decide where to draw 
the line between basic 
physics principles and 
engineering and design 
principles.

Resolution:  follow 
the physics through 
its applications
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What is a fluid?
Fluid flow 
	 viscosity, vorticity,  

laminar flow  
 
Reynolds number

Navier Stokes

& turbulent flow
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Thank you!
If your task was to jump-start civilization, 
but had access to only one book, then The 
Physics of Energy would be your choice.  
Professors Taylor and Jaffe have written a 
comprehensive, thorough, and relevant 
treatise.  It’s an energizing read as a 
stand-alone book, but it should also be a 
course, offered at every college, lest we 
mismanage our collective role as 
shepherds of our energy-hungry, energy-
dependent civilization. 

Neil deGrasse Tyson, 
Astrophysicist, American Museum 
of Natural History 
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Thank you!
If your task was to jump-start civilization, 
but had access to only one book, then The 
Physics of Energy would be your choice.  
Professors Taylor and Jaffe have written a 
comprehensive, thorough, and relevant 
treatise.  It’s an energizing read as a 
stand-alone book, but it should also be a 
course, offered at every college, lest we 
mismanage our collective role as 
shepherds of our energy-hungry, energy-
dependent civilization. 

Neil deGrasse Tyson, 
Astrophysicist, American Museum 
of Natural History 


