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BIOFUELS  

These are fuels, i.e., portable stored chemical energy, resulting from biological conversion of solar to 

chemical energy. 

• Recreation in the lab of the natural process to turn carbon dioxide in the air into sugars (for 

sustainable fuel), with a simple model organism that never did this before, opening the way to make 

this process more efficient & productive (Milo). 

• Discovery of viruses that can exploit algae as hosts to make the algae factories for lipids, raw 

material for biofuel (Vardi). 

• Finding of types of wheat with high soluble sugar content in their straw; these sugars can be used 

directly for fermentation without enzymatic treatment of the biomass (Levy). 

• Development of a way to improve the conversion of biomass into synthesis gas, which then can be 

transformed to transportation fuels with existing industrial process (Neumann). 

------------------------------------------------- 

SOLAR CELLS  

Solar cells, also called photovoltaic ceils, convert solar energy directly into electrical energy. 

• Showing feasibility of low-cost solar cell that efficiently generates high voltage from the blue-green 

part of sunlight, a hitherto missing link in solar-to-electrical energy conversion; such a cell has 

implications also for artificial photosynthesis (Cahen & Hodes, with Rybtchinski). 

------------------------------------------------- 

SOLAR OPTICS  

Here we are looking for optical systems principles that can improve sunlight collection. 

• Discovery of a new nanoparticle-based system for sunlight “upconversion”, i.e., change incoming 

sunlight to improve solar-to-electrical (or to chemical) energy conversion (Oron). 

• Development of a new approach to concentrate sunlight, to improve on the parabolic concentrators, 

used in many solar thermal power stations, today (Davidson). 

------------------------------------------------- 

ARTIFICIAL PHOTOSYNTHESIS  

All non-biological ways to directly convert solar into chemical energy to yield synthetic fuels 

• Discovery of new paradigms to convert carbon dioxide to fuel or fuel precursors with a combined 

photochemical/electrochemical approach (Milstein, Neumann). 

 

What lies in the future of the AERI program? As noted above, the research projects mentioned here 

require further support in order to be able to fully blossom. But even more importantly, the correct 

environment that supports basic science for sustainability is likely to bring in not only further ideas 

and developments from currently-involved groups, but also additional scientists.  

For example,  

Advanced and mostly likely not yet developed spectroscopic methods, as well as holistic theory 

efforts (as aimed at, for example, in the US materials genome project) may well turn out to be crucial 

for understanding fundamental limits to electrical storage via batteries. 

What is called today the ”smart grid” badly needs input (e.g. from applied mathematics) to help 

optimize a system that will only become more complex, with the advent of significant input from 

diverse electrical power-producing methods. 

We badly need new ideas for gas-storage materials 

A preferably generally applicable approach to modify plants so that they have the minimal lignin  

content required for their functioning will be a great boon to the use of “left-over” plant material for 
biofuels. 

Most importantly, though, we do not know what the real novel directions will be, as they will 

develop in the brains of the Weizmann scientists the way new ideas in fundamental science always 

come up. The only guarantee for success can be the past track record, where, in a money for effort the 

AERI research has been unprecedented in terms of the scope and depth of its results. 


