
Crunch Time 

A. Albrecht TEDxUCDavis March 19 2012 1 



100,000,000,000,000, 
000,000,000 kilometers  

(1x1023 km) 
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13,700,000,000,000   
years old 

(13.7x109 yr.) 
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10,000,000,000,000, 
000,000,000,000,000,
000,000,000,000,000,

000,000,000  
1x1052 kilograms 
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100,000,000,000,000, 
000,000  

1x1020 times smoother 
than giant black hole  

A. Albrecht TEDxUCDavis March 19 2012 5 



A. Albrecht TEDxUCDavis March 19 2012 6 



A. Albrecht TEDxUCDavis March 19 2012 7 



A. Albrecht TEDxUCDavis March 19 2012 8 



A. Albrecht TEDxUCDavis March 19 2012 9 



A. Albrecht TEDxUCDavis March 19 2012 10 



Here’s one I made earlier! 
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Which came first, photo A or B? 

A B 

A. Albrecht TEDxUCDavis March 19 2012 14 



Which came first, photo A or B? 

A B 
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Which came first, photo C or D? 

C D 
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Which came first, photo C or D? 

C D 
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Which came first, photo E or F? 

E F 
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Which came first, photo E or F? 

E F 

? 
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? 
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Destruction is needed to track the flow of time 

? 
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Motion is not enough:  These snapshots of a pendulum 
(with no destruction) cannot be time-ordered.   



But friction (destruction of motion) will eventually 
affect the pendulum.  When it does, you can time-order 
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Destruction is needed to track the flow of 
time! 
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Destruction is needed to track the flow of 
time! 

--- AKA ---- 

“Thermodynamic arrow of time” 
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Destruction is needed to track the flow of 
time! 

--- AKA ---- 

“Thermodynamic arrow of time” 

“Second law of thermodynamics” 
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Destruction is needed to track the flow of 
time! 

--- AKA ---- 

“Thermodynamic arrow of time” 

“Second law of thermodynamics” 

“Increase of Entropy” 
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Destruction is needed to track the flow of 
time! 

--- AKA ---- 

“Thermodynamic arrow of time” 

“Second law of thermodynamics” 

“Increase of Entropy” 

“The arrow of time” 
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The arrow of time is all around us and critical for 
everyday activities: 
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The arrow of time is all around us and critical for 
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Q: What is destroyed in the Universe to allow 
time to flow? 
 

NASA’s 
WMAP A. Albrecht TEDxUCDavis March 19 2012 39 



Q: What is destroyed in the Universe to allow 
time to flow? 
 
A: The smoothness: 

NASA’s 
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NASA 
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//upload.wikimedia.org/wikipedia/commons/b/b4/The_Sun_by_the_Atmospheric_Imaging_Assembly_of_NASA's_Solar_Dynamics_Observatory_-_20100819.jpg


NASA’s 
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NASA 

End 
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Pendulum: http://files.turbosquid.com/Preview/Content_2009_07_13__21_52_27/Pendulum_03.jpg956900b3-5b93-
433b-aafe-f83b840a3823Larger.jpg 
Engine: http://www.scienceclarified.com/He-In/Internal-Combustion-Engine.html 
Digestion: http://www.doctorsaputo.com/upload/cms/images/digestive-tract.jpg 
Computer Disk: http://rismann.com/forensics.html  
Brain: http://web.mit.edu/newsoffice/2011/illuminating-brain-0128.html  
Microwave Sky: http://map.gsfc.nasa.gov/resources/cmbimages.html   
Black Hole: http://www.jpl.nasa.gov/news/news.cfm?release=2010-088 
Sun: http://en.wikipedia.org/wiki/Sun  
Earth: http://eoimages.gsfc.nasa.gov/images/imagerecords/57000/57723/globe_east_2048.jpg  
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