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What is the probability of rare and extreme 
events and large deviations in physical systems 
like current fluctuations in nanoscale systems ?

What is the fundamental physics in the 
design of novel quantum devices like diodes, 
transistors, lasers etc?

How does the physics of glass-like and liquid-
like behaviour of cells apply to biological 
systems (wound healing, spreading of cancer 
etc) or dense systems (self-propelled objects 
such as bacteria, birds and fish etc)?

How do quantum effects manifest in many-
particle systems around us?

What is the origin of the arrow of time  and 
how does irreversibility arise from reversible 
microscopic laws?

CONDENSED 
MATTER

& STATISTICAL 
PHYSICS  

FLUID DYNAMICS
& TURBULENCE  

Why do knotted vortices tend to unknot? How 
does this affect turbulence?

How does the addition of dust affect the 
laminar-turbulent transition?

Which clouds will rain?

How can we compute the dynamics of small 
particles in fluid at low computational cost?

How do interacting particles behave in flow?

BIOLOGICAL
PHYSICS 

How do living organisms generate the 
shapes of their various body parts? What is 
the physics behind the emergence of these 
geometrical shapes?

How does a cell arise in the first place? 
What is the minimal configuration for a cell? 
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