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While all of us were celebrating the mainstreaming of solar energy, MOOL C. GUPTA

(https://engineering.virginia.edu/faculty/mool-c-gupta), the Langley Distinguished Professor in the University of

Virginia’s Department of Electrical and Computer Engineering, was many steps ahead. He recognized the

inherent flaw in the sustainability of solar energy: what to do with old solar panels.

Piling up junk in landfills would offset gains made from green energy.

Using his expertise in high-power lasers and nanomaterials and a grant from the U.S. Department of Energy, he
focused on a reuse-recycle solution. With the precision that can only be accomplished using a laser beam, he
FIGURED OUT HOW TO REMOVE SILVER FROM RETIRED PHOTOVOLTAIC CELLS
(https://news.virginia.edu/content/uva-effort-mine-silver-old-solar-panels-receives-250k-doe-
support#:~:text=%E2%80%9CAn%20average%20solar%20panel%200f,the%20world&apos;s%20silver%20supply¥%
so it could be used again on new panels and other applications.

Recycling silver had the additional benefit of conserving a valuable natural resource. EIGHT PERCENT OF THE
WORLD'S SILVER IS USED IN CREATING SOLAR PANELS (https://resourceworld.com/how-much-silver-is-needed-

for-the-solar-panel-industry/). Without recycling, the life span for solar panels as a viable green option might be

limited. He also demonstrated that the solar panel recycled silver can be generated in nanoparticle form, which
would have applications in biomedical, health care and more, due to their unique optical, electrical and

biological properties.

These are just some of the ways Gupta has served society over his career. For his contributions, he was
RECENTLY ELECTED TO THE NATIONAL ACADEMY OF INVENTORS (https://www.prnewswire.com/news-
releases/nai-inducts-2022-fellows-class-301698461.html). Gupta is also the founding director of the NSF

Industry/University Cooperative Research Center for Lasers and Plasmas at the University of Virginia.

Another way he is contributing to the green energy revolution is by helping solve problems with renewable
initiatives, like improving wind turbines. In colder climes, ice can wreak havoc on wind turbine blades. Gupta is
using lasers to etch a specialized design on the surface of the blades so the ice will not stick and cause the

turbine blade or tower to break.

Gupta, who teaches a class in solar energy, formed a team of students who DESIGNED SOLAR PANELS TO
POWER WHEELCHAIRS THAT RUN 40% LONGER THAN OTHER VEHICLES

(https://uvamagazine.org/articles/solar_solutions_take_the_prize). The team won the grand prize in an

inventor’'s competition that was part of the World Cerebral Palsy Day’s Change-My-World-in-One-
Minute campaign.



“The team used part of the $20,000 prize money to ship its prototype wheelchair to a Turkish man who had
submitted the competition idea to the World Cerebral Palsy Day panel. The rest of the prize money was returned
to World Cerebral Palsy Day to support its mission,” Gupta said.

Another project of Gupta’s is ILLUMINATING THE DARK PARTS OF THE MOON

(https://news.virginia.edu/content/researchers-explore-laser-beaming-energy-lunar-and-terrestrial-needs). While

many of us are enamored with the idea of living off-planet, and some tech giants are building crafts to get there,
Gupta is helping to make living there a reality by inventing a key infrastructure component: a way to capture
energy and transmit it reliably. As part of this project, Gupta was a chair of the panel on the development of a
technology roadmap for NASA agency in the area of materials and manufacturing technologies, organized by the
National Research Council.

While solar panels can gather energy in the light areas of the moon, expeditions to the dark areas — craters that
have been dark for billions of years — are limited to the length of battery life. There are no Tesla charging

stations yet!

As a part of NASA’s Artemis program, he is designing a solution that involves beaming energy with lasers from a
lighted area to a dark area — a type of relay. As simple as this might sound, creating the laser paths and the

technology that will convert laser energy into light and usable energy is no simple matter.

Besides finding out what is in craters, this technology lays the groundwork for powering many things needed for
setting up operations on the moon, including charging unmanned aircraft, providing energy to high-altitude
airships, power beaming from orbiting satellites to rovers on the moon, providing energy where power
transmission lines are impractical or in remote locations, and providing energy to power remote sensors and

instruments.

“This solution could also be used Earth-side for wirelessly transmitting energy to critical structures such as
powering hospitals during a natural disaster,” Gupta said.

Speaking of the moon, Gupta is now using laser tech to find out if there are SIGNS OF EXTRATERRESTRIAL LIFE

ON THE MOON (https://news.virginia.edu/content/uva-joins-artemis-missions-seek-traces-extraterrestrial-life),

tech that could be used to explore Mars and beyond.

Gupta’s futurist innovations started early in his career. While working at Eastman Kodak Company, Gupta paved
the way for optical recording technologies like CD’s by INVENTING A LASER WRITE-OVER METHOD
(https://data.epo.org/publication-server/pdf-document/EP91917630NWB1.pdf?
PN=EP0502170%20EP%200502170&iDocld=1284283&iepatch=.pdf). Gen-Xers can thank Gupta for being




able to create their own mix CDs — instead of using cassette tapes! — and others benefited from recording their
favorite shows on DVDs before on-demand streaming. The company honored Gupta by inducting him into the
Eastman Kodak Inventors Gallery in 1998.

The laser read-write technology for data storage is still being developed today for STORING TERABYTES OF DATA
(https://www.newscientist.com/article/2295134-5d-storage-could-hold-10000-times-more-data-than-a-blu-ray-

disc/) instead of gigs for long-term archiving and data backups.

Lasers seem to go everywhere, at least with Gupta at the helm. He is using lasers and light sources to detect
corrosion on U.S. Navy ships, defects that are not visible or detectable under the paint, using other methods.
This saves the Navy millions in repair costs because they only need to fix the ships that have faults. Before this
solution, they had to do an overhaul on every ship periodically.

He is also using lasers to help test hypersonic aircraft materials. Lasers can simulate the type of heat and stress
hypersonic flight imposes on materials. Besides being expedient, this also saves a lot of resources needed to
simulate hypersonic flight in other ways. Traveling at Mach 5 is a tall order!

Gupta founded the NSF INDUSTRY/UNIVERSITY COOPERATIVE RESEARCH CENTER FOR LASERS AND PLASMAS
(https://www.nsf.gov/awardsearch/showAward?AWD_ID=0537883) at the University of Virginia. For seventeen

years, the center has been a strong collaborative effort that has six university members and 22 industrial
members, including General Motors and Lockheed Martin.

“The center is a really powerful collaboration,” Gupta said. “We are able to focus on practical applications so the

projects can translate much more quickly into technology that is useful to society.

“The industry-university collaboration is also an important paradigm for students to experience.”

Gupta is the editor-in-chief of the HANDBOOK OF PHOTONICS (https://www.routledge.com/The-Handbook-of-
Photonics/Gupta-Ballato/p/book/9780367389635), a Fellow member of the Optical Society, a Fellow of the
IEEE Society, and has MORE THAN 250 SCIENTIFIC JOURNAL PUBLICATIONS
(https://scholar.google.com/citations?user=o0qJIgpUAAAAJ&hI=en) and 30 patents to his credit.

Questions? Comments?
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