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This talk will bring out how nature inspires us to explore fascinating phenomena like flocking, a self-organized 
motion of vast numbers individuals of same species in a common direction is a common behavior in many 
animals like ants, locusts, birds, fishes etc. Flocks of birds flying every morning and evening or of ants crawling in 
one direction are a common sight. As physicists, we have tried to understand this beautiful phenomenon in the 
laboratory by working with inanimate polar granular objects made active by placing them on a rapidly vibrating 
surface amongst spherical beads. We discover that a small number of motile particles can coherently transport a 
large passive cargo which we suspect is potentially relevant to the understanding of flocking and other biological 
phenomena. 
  
The conventional macroscopic heat engine, a device to convert thermal energy to mechanical energy, is a 
triumph of our understanding of classical thermodynamics over the last three centuries. In recent years, taking 
the heat engine concepts to microscopic scale, necessarily dominated by fluctuations, has led to the 
development of stochastic thermodynamics. In the second example, we show that a micrometer-sized active 
Stirling engine can be realized by periodically cycling a colloidal particle in a time-varying harmonic optical 
potential across bacterial baths at different activities Our experiments bring out a message towards the 
fundamental insights into the functioning of engines operating out of equilibrium. 
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