
We derive an exact closed formula for the local ergotropy
in the special case in which the local system S
 is a two-level system:

It is a convex and non-linear functional of    and     

We define the local ergotropy as the maximum extractable work
 with local unitary operations:
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The ergotropy of a system is the maximum work that can 
be extracted from it with unitary operations

In the classical case
 (UNITARIES → PERMUTATIONS), 
the problem reduces to finding, given a 
probability distribution      over energies      , 

This is the assignment problem, which can be efficiently solved
 with an algorithm. But no closed formula exists for its solution.

Hence we know that the quantum problem can not, in general, 
be solved with a closed formula.

where M is a 3x3 matrix which depends in a 
complicated way on the state and on the 
Hamiltonian, and which is calculated using the 
formalism of Generalized Pauli Operators

Jaynes-Cummings Hamiltonian:

We find that the local ergotropy of 
the dressed eigenstates of an atom in 
a cavity is always bigger than the ergotropy 
of the isolated atom (taking into account the
 energetic cost of switching the interaction off). 

Local ergotropy of the         eigenstate:

The local ergotropy of a
 spin site in a XXZ chain
can be nonzero even if
the local state is passive
(i.e. would have zero
ergotropy) 

The convexity of the local ergotropy functional allows us to relax
the problem from a maximum over local unitaries
 to a maximum over convex conbination of local unitaries. 
If we relax further to local unital transformation, with the
 Choi isomorphism we can formulate a
Semidefinite Programming bound: 

for passive states

if and only if the state is pure
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