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Abstract: The response of a physical system, large or small, to external perturbations is of interest in a variety of 
contexts, not the least climate change whose study was awarded Nobel Prize in Physics this year. Einstein in 
1905, while examining Brownian motion, proposed a relation relating mobility of a particle to its diffusion coef-
ficient in a fluid. Systematic theories of response and fluctuations in equilibrium systems were developed by 
Onsager, Callen and Welton, and Kubo. Since the 1990s, there has been a renewed interest in the topic for small 
systems and generalizations of the fluctuation-response relation (FRR) to nonequilibrium systems. In this talk, 
I will give an elementary introduction to the subject and then discuss aspects of violation of the FRR in nonequi-
librium systems[1] that underlie interesting behavior such as adaptation of individuals  and spontaneous oscilla-
tions in communicating cell populations[2].
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