
Making fuels with a 
new kind of plant
Ian D. Sharp – drawing inspiration 
from Mother Nature

Artificial photosynthesis for rene-
wable generation of fuels from 

sunlight is an exciting and important 
research field as global carbon dioxi-
de emissions are leading to a warming 
climate. Semiconductor-based sys-
tems have great potential to capture 
solar energy and revolutionize the 
production of fuels in a new, carbon-
neutral cycle.
However, existing materials are not 
yet up to the task. Working on fun-
damental research to discover and 
develop new semiconductors and as-
semblies, Ian D. Sharp, Professor for 
Experimental Semiconductor Physics 
at TUM and NIM member since 
September 2017, aims to meet this 
growing demand for sustainable ener-
gy generation: “Ideal artificial photo-
systems need to be efficient on one 
hand, and durable and inexpensive on 
the other. Creating functional systems 
with all of these properties is the ma-
jor challenge in the field.”

Between Berkeley and Munich
After finishing his PhD in Materials 
Science and Engineering, Sharp deci-
ded the time had come to move (on). 
“I wanted to go somewhere quite dif-
ferent for my PostDoc,” with a smile, 
he adds, “not in the States, which 
is the common path for most other 
Americans, but really somewhere far 
away, to gain new experiences and 
see how research is done elsewhere.”
He started as Alexander von Hum-
boldt Research Fellow at the Chair of 
Professor Stutzmann at the Walter 
Schottky Institute (WSI), extended his 
stay as Carl von Linde Junior Fellow 
and now returned after several years 
in the states.
“Munich's academic environment is 
a fantastic place to do research. I'm 
very happy again to be part of this 

vibrant and interdisciplinary research 
community with outstanding and ab-
solutely world class expertise and ca-
pability!” describes Sharp with obvi-
ous excitement to be back at the WSI. 
“The great spirit and acceptance of 
the urgent need for renewable ener-
gy across the society back up our re-
search.”

Improving energy sustainability
Semiconductor interfaces, and es-
pecially interface defects, were Ian 
Sharp's main research interest from 
the beginning. Early on, he realized 
that such defects play a critical role 
for the semiconductor function but 
are very difficult to understand and 
control.
Therefore, he focused in detail on the 
characterization of hybrid interfaces 
between semiconductors and cova-
lently bound organic molecules.
It was during this time that he gai-
ned a passion for understanding and 
controlling photochemical reactions, 
when he investigated what happens 
upon transfer of such systems into 
complex aqueous environments.
A major challenge in semiconductor-

based photosystems is to reliably 
control charge transport through the 
semiconductor and across real inter-
faces, and so to drive the desired ca-
talytic transformations while minimi-
zing charge recombination losses and 
corrosive side reactions.
“To address this, we will precisely 
grow semiconductors and advanced 
nanostructures that can be used to 
analyze and direct charge generation 
and transport, and analyze the resul-
ting photochemical transformations 
on surfaces,” he says, enthusiastically 
summarizing his approach.

A passionate teacher
Besides the optimal scientific condi-
tions, for Ian Sharp the second decis-
ive factor to accept the professorship 
were the students. “A very rewarding 
aspect of returning to an academic 
environment is the teaching: I really 
enjoy giving lectures, being challen-
ged by the students' questions, and 
interacting with the next generati-
on of young scientists. I missed that 
as a Staff Scientist at the Lawrence 
Berkeley National Laboratory.”
In this spirit: a warm welcome! 
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