
“What if …?”
Alessio Gagliardi – Simulating the unpredictable

Alessio Gagliardi’s office still con-
veys an airy, yet somewhat bare 

impression. But numerous stacks of 
large, recently delivered boxes sit next 
to his desk, waiting to be unpacked. 
They contain Gagliardi’s most impor-
tant research equipment: high-per-
formance computers.
In January 2014, the 35-year-old Ital-
ian joined the Chair of Nanoelectro-
nics at TU München in a NIM-funded 
post as professor. Gagliardi studied 
Telecommunications Engineering 
in Rome and received his doctora-
te in physics from the University 
of Paderborn. After working at the 
Universities of Bremen and Rome, 
he looked forward to living and re-
searching in Munich. His specialty is 
the simulation of nanosystems used 
for energy conversion. One example 
is solar technology. 

New nanomaterials non-stop
“It’s a wonderful time for scientists at 
the moment because new nanostruc-
tured materials which are of great 
interest for the field of photovolta-
ics keep appearing every few weeks,“ 
explains the scientist enthusiastically. 
“Researchers in Oxford, for example, 
discovered only recently that certain 
compounds, the perovskites, drasti-
cally increase the efficiency of hybrid 
organic/inorganic solar cells.” In order 
to better understand the physics be-
hind this, Gagliardi collects all avail-
able experimental data and feeds his 
computer models with this informa-
tion. It often takes days for the com-
puters to finish the calculations.

Molecular electronics
In parallel, the scientist works on re-
alizing a dream he shares with many 
nanoscientists. Their goal is to utilize 
a single organic molecule as an elec-
tronic component, such as a switch or 
a transistor. 
The researchers are not just fascinat-

ed by the new dimension. By chang-
ing the chemistry of a single mole-
cule, they could, for the first time, 
control the physics of charge trans-
fer, for example the conductivity and 
the current’s direction. The scientists 
are currently still investigating which 
mole cule could be used for this pur-
pose and how it would have to be 
modified in order to have a certain ef-
fect on charge transfer. This is where 
Alessio Gagliardi comes into play, by 
trying to make a prediction even be-
fore practical experiments are con-
ducted.

The strengths of simulation

In science, each new finding raises 
new questions and the solutions take 
conventional methods to their lim-
its. This is one of the reasons why 
Gagliardi attaches great importance 
to the development of new simula-
tion methods.
In his opinion, there are three major 
strengths of simulation. To start with, 
it allows elaborate series of experi-
ments to be run through theoretically 
to find which experiments are most 
promising in practice. This saves the 
scientists time, money and nerves. 
Additionally, simulations can also ex-

plain findings in retrospect. A certain 
result is often found based on various 
factors. Calculation models help to di-
vide these out and weight them. 

Crazy ideas
“However, I like nothing better than 
to test crazy ideas by way of simula-
tion,” reveals Alessio Gagliardi. “It 
often happens that a theorist or col-
league doing experimental research 
approaches me with an idea for a 
visionary and, at first glance, difficult 
project. Together, we then try to find 
out if it would work at least theoreti-
cally.” 
According to Gagliardi, it is unfortu-
nately very hard to raise funds for 
studies like these. But maybe this 
should change. After 
all, in science it 
often turns out 
that those 
ideas which 
i n i  t i a l l y 
seem very 
v i  s i o  n a r y 
are the ones 
that result 
in ground-
brea king in-
ventions. 
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