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Aim
- Must be able to adapt protocol based

on past performance

- Classical stochastic process
- 𝑆𝑖 𝑖 are latent states

- 𝜎(𝑥): 𝑝 represent a transition occurring
with probability, 𝑝, and emitting 𝜎(𝑥)

- quantum state, 𝜎(𝑥) is emitted at each
time step
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Results

1. latent state dynamic 𝑆𝑖 𝑖 → meta-
dynamic of state of knowledge 𝜂𝑡 𝑡

3. Memory of past output is not always 
useful 

Quantum Enhancement

4. Sharp phase boundary between 
area with and without memory-
advantage

Memory-activated Work

Construction of Engine
- Fuel tape, internal memory 𝑴, heat reservoir 𝑹, 

Battery, 𝑩,to be charged.
- 𝑴 keeps track of state of knowledge,𝛈𝐭 [1]
- 𝛈𝐭 = Pr 𝑠𝑡 = 𝑠𝑖 𝑖∈ 𝒮

- Work extraction (knowledge dependent) [2] 
- Pre-process, rotation of state to eigenstate
- Thermalization, bring state to thermal state
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Operation of Engine
- Engine tailors extraction to expected state, 𝜉𝑡
- Measure 𝑩 to obtain work value
- 𝛈𝐭 is iteratively updated conditioned on work 

extracted

𝑟 = Fidelity 𝜎 0 , 𝜎 1

2. Quantum always outperform 
classical in the presence of coherence

- Memory-assisted 
Quantum

- Memory-assisted 
Classical

- Memoryless 
Quantum

Benchmarking
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