
 

QUANTUM MECHANICS GOES GREEN 
 
The National Institute for Theoretical Physics (NITheP) together with the Centre for Quantum 
Technology (CQT), the research group led by Francesco Petruccione at the University of 
KwaZulu-Natal (UKZN), will be holding the 23rd Chris Engelbrecht Summer School at the Salt Rock 
Hotel this year from January 18-28. Distinguished researchers and postgraduate students, both 
local and international, will gather to discuss a recently emerging and fascinating field of 
science, called "quantum biology". 

Amongst the speakers are Andreas Buchleitner from the University of Freiburg, Irene Burghardt 
from the University of Frankfurt, Artur Ekert from the National University of Singapore and the 
University of Oxford, Rienk van Grondelle from VU University Amsterdam, Thorsten Ritz from the 
University of California, Irvine, Raymond Sparrow from the Council for Scientific and Industrial 
Research, Pretoria, and Birgitta Whaley from the University of California, Berkeley. Lectures will 
cover topics including “The design of photosynthesis”, “Bio-engineering” and “Magnetic 
orientation in animals”.  

As the name suggests, quantum biology is the application of quantum mechanics to biological 
science. Quantum theory traditionally describes inanimate systems on scales millions of times 
smaller than the resolution of the naked eye, consisting of objects like photons, electrons and 
atoms. On the other hand, the life sciences typically deal with living systems of the kind we are 
used to seeing around us. Experiments have revealed that not only the size, but also the 
behaviour of quantum objects is fundamentally different to relatively large living things, and 
consequently quantum and biological theory have remained distinct.  

However, even as the foundations of quantum theory were being established in the early 1900s, 
there was speculation by some of the founders as to whether quantum effects could possibly 
play a role in living systems. Erwin Schrödinger and Albert Einstein both pondered the question of 
how living things could be described within our theory of physics.  

Recently, the regimes of applicability of these two areas of science are intersecting: quantum 
physicists are able to describe systems of increasing complexity, while life-scientists understand 
many macroscopic phenomena on a molecular level. And now, at the turn of the 21st  century, 
developments in ultrafast spectroscopy have for the first time revealed surprisingly long-lasting 
quantum effects in biological systems, including in the photosynthetic light-harvesting systems of 
certain bacteria and marine algae. Hence, quantum biology. 

Understanding the primary stages of photosynthesis and the role that quantum effects play in 
the transfer of sunlight energy within photosynthetic organisms is contributing to the 
development of clean and renewable energy sources. Rienk van Grondelle, an invited speaker 
at the School, is involved in a multi-million euro research project in Holland, Towards BioSolar 
Cells, the aims of which include using the process of photosynthesis to produce biofuels.  

 



Besides the quantum effects in photosynthesis, another exciting topic to be covered by this 
year's Summer School is magnetic orientation in animals. The proposal is that quantum 
mechanics can explain the mechanism whereby certain migratory species sense variations in 
the strength and inclination of the Earth's weak magnetic field, thereby determining their 
geographic position. 

While a scientific response to the big question “What is life?” may remain elusive for some time, 
research in the area of quantum biology is certainly an intriguing and fast-growing direction of 
research, and the many interesting projects and collaborations to emerge from the Quantum 
Biology workshop held by NITheP and CQT in November last year, together with this month's 
Quantum Biology Summer School, are sure to put the cutting edge quantum biology research 
being done right here in Durban on the map! 
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