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Solar Energy: Whatôs next? 
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Roughly 4.6 billion years ago . . . 

ñLet there be lightò 

Letôs Review 



Solar Energy 

Air Mass Zero (AM0) - Space 

Air Mass 1.5 (AM1.5) - Terrestrial 

Solar Constant  

(1 Sun = 1360 W/m2) 

 

Standard Test Conditions (STC) 

Air Mass 1.5 (1000W/m2, ASTM 

G173-03 and IEC 60904-3) at 25 oC  
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Direct vs. Diffuse Sunlight 

The amount of 

sunlight, as well 

as the relative 

amounts of direct 

versus diffuse 

sunlight will vary 

geographically. 



Integrated over the 

surface of the Earth 

and accounting for 

reflection and 

absorption in the 

atmosphere the sun 

provides ~ 89 x 1015 W 

or 89 PW 

 

Worldwide energy  use 

per hour ~20 x 1012  W 

or 20 TW 

More solar energy hits the earthôs surface in 1 hour than mankind uses in 1 year 

http://upload.wikimedia.org/wikipedia/commons/5/50/Breakdown_of_the_incoming_solar_energy.svg


1931 

ñWe are like tenant farmers 

chopping down the fence around 

our house for fuel when we should 

be using Nature's inexhaustible 

sources of energy ð sun, wind 

and tide. ... I'd put my money on 

the sun and solar energy. What a 

source of power! I hope we don't 

have to wait until oil and coal run 

out before we tackle that.ò  
 

Thomas Edison, in conversation with Henry Ford and Harvey Firestone as quoted in Uncommon 

Friends : Life with Thomas Edison, Henry Ford, Harvey Firestone, Alexis Carrel & Charles 

Lindbergh (1987) by James Newton, p. 31  



1839  

Edmund Becquerel discovers the 

photovoltaic effect.   

 

 

 

1860 - 1881  

Auguste Mouchout was the first man to 

patent a design for a motor running on 

solar energy.  



1872 

John Ericsson's 

developed his ñSun 

Motor.ò  
 



1873 

Willoughby Smith 

experimented with the 

photocoductivity properties 

of selenium. 

 

1883 

Charles Fritts made a solid 

state  solar cell by coating 

selenium with a thin layer of 

gold. 



1940 

Russell Ohl discovers the 

ñp-n junctionò  

 

1941 

Russell Ohl receives a US 

Patent 2402662, "Light 

sensitive device" 



1954  

AT&T Bell Labs unveils it new 

ñsolar batteryò developed by 

Gerald Pearson, Daryl 

Chapin, and Calvin Fuller 

which was the first modern 

silicon solar cell. 



Silicon Solar Cell 

Depletion Region 

Photo-excited carriers that are not 

ñcollectedò either radiatively recombine or 

non-radiatively recombine (i.e., heat up the 

cell) 
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1950ôs 



Space Power 



Photovoltaic Timeline 
Å 1839 - photovoltaic effect discovered 

Å 1883 - first solar cell created 

Å 1941 - modern pn junction solar cell demonstrated 

Å 1954 - doped silicon first used in solar cells 

Å 1958 - first spacecraft to use solar panels (Vanguard I) 

Å 1977 - SERI begin operation 

Å 1989 - first dual junction cell created 

Å 1991 - NREL is established 

Å 1991 - terrestrial PV shipments exceeds 50 MW  

Å 1994 - 30% efficiency barrier broken 

Å 1996 - National Center for Photovoltaics chartered 

Å 1997 - terrestrial PV shipments exceed 100 MW 

Å 2004 - terrestrial PV shipments exceeds 1 GW 

Å 2006 - 40% efficiency barrier broken  

Å 2009 - terrestrial PV shipments exceeds 10 GW 

Å 2011 ς terrestrial PV installments exceed 30 GW 

Å 2012 ς total worldwide PV capacity exceeds 100 GW 


