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Solar power: breakthrough could herald big 

drop in costs 

Solar power is generated by photovoltaic cells, but two 

scientists are exploring different materials that could foster 

voltage from light's magnetic effects. 

By Mark Clayton, Staff writer / April 15, 2011  

Scientists at the University of Michigan have discovered a new effect from an old property of 

light, which they say could lead to an "optical battery" that converts sunlight to electricity at a 

fraction of the cost of today's photovoltaic cells. 

Light has electric and magnetic qualities. Scientists had long thought, however, that the effects of 

light's magnetic field were so weak as to be irrelevant. 

Not so, says Stephen Rand, a professor of physics. Along with doctoral student William Fisher, 

he persisted in probing the long-ignored weak magnetic field that light produces when traveling 

through a nonconductive material, such as glass. 

The breakthrough – unveiled Friday in a scientific paper in the Journal of Applied Physics – 

shows that if light is intense enough, it can, when traveling through nonconductive material, 

generate voltage from magnetic effects 100 million times stronger than earlier expected. Such 

magnetic effects produce a strong electric field that can be harnessed for electric power 

production, Dr. Rand and Mr. Fisher say. 

“This could lead to a new kind of solar cell without semiconductors and without absorption to 

produce charge separation,” Rand said in a statement. “In solar cells, the light goes into a 

material, gets absorbed and creates heat. Here, we expect to have a very low heat load. Instead of 

the light being absorbed, energy is stored in the magnetic moment.” 

He continues, “Intense magnetization can be induced by intense light and then it is ultimately 

capable of providing a capacitive power source.” 

Of course with every scientific breakthrough, there's the challenge of how to make it practical. In 

this case, the problem is that the intensity of the light must be about 10 million watts per square 

centimeter. Ordinary sunlight is much less than even one watt per square centimeter. 
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But that doesn't deter Fisher, who says that new materials (transparent ceramics, perhaps), when 

combined with focused sunlight, could work at lesser intensities. 

“We show that sunlight is theoretically almost as effective in producing charge separation as 

laser light is,” says Fisher in a phone interview. "It turns out we can in principle develop a 

voltage along the direction of the beam of light.” 

He adds, “Enough sunlight, focused into an optical fiber, could generate electricity – that’s is a 

simple way to think about it." 

In experiments planned for this summer, the two scientists plan to harness this power using laser 

light and – after that – sunlight. Fisher says that with improved materials (various kinds of glass, 

for example), sunlight could produce electricity at perhaps 10 percent efficiency – roughly equal 

to the rate at which commercial solar cells today convert sunlight to electricity. 

"The breakthrough is really on the cost side," Fisher says. “All we need are lenses to focus the 

light and a fiber to guide it. Glass is made in bulk, and it doesn’t require much processing, 

either.” 

But the breakthrough is unlikely to be implemented in solar power production for several years, 

perhaps even a decade, Fisher cautions. Yet he does not foresee any hurdles that can't be 

overcome. 

"It's doable," he says. 

 


