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Quantum systems coupled to an environment or bath are ubiquitous 
in physics. Often, this interaction has a star-like structure, where the 
system couples to many bath modes, which is hard to treat directly. 
 

In many cases of interest, however, a basis transformation on the bath 
reshapes the star structure into a chain with nearest-neighbour 
couplings only. This star-to-chain mapping (also known as chain-
mapping, TEDOPA, the Lanczos or Cholesky transformation, or 
reaction-coordinate mapping) is exact, not an approximation, and it 
opens the door to numerical methods like matrix product states and 
DMRG. 
 

In this talk I give an accessible introduction to this transformation, 
and then illustrate its use through three different examples from my 
own research. These include the numerically exact treatment of strong 
coupling in giant atoms[1], Unruh radiation from relativistically 
accelerated emitters[2], and the design of analogue quantum simulation 
setups in integrated photonics[3]. 
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