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Shared History Matters
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Non-Markovian Environment
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Shared History Matters

Non-Markovian Environment is hard to study!
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e Strong Coupling
e Non time-local Master Equations
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Working around the curse of dimensionality

Tensor Networks are wave-functions Ansatze
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Identifying Environmental Signalling
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Environment - Chain Mapping

Continuous k-modes
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Environment - Chain Mapping

Discrete n-modes
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Couplings 7,(R) at Zero Temperature
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Non-Markovian Population Revivals
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Environment Feedback
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Environment Feedback
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Origin of the Revivals?

Trace out the bath d.o.f
<.m> E:P </gk@€“*+hcdk> }:qu;@,

The interaction Hamiltonian becomes a shift term for the bare
sites energies
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Energy Shift

Skipping the details...
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Energy Shift

Skipping the details...
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Energy Shift

Skipping the details...
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Energy Shift

Skipping the details...
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Leveraging Environmental Signalling




Switch Model
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Transient Activation

TLS Gap > coherent tunneling
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Transient Activation

TLS Gap > coherent tunneling

10

Q o o
& )] [ee]
T T T

Population site b

o
N
T

0.0

ok

50 100 150 200
Wt



Conclusion




Conclusion

Take Home

16



Conclusion

Take Home

e Explicit modelling of bosonic environments

16



Conclusion

Take Home

e Explicit modelling of bosonic environments

e At zero and finite temperature

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature

e Identify Information Back-Flow

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature
e Identify Information Back-Flow

e Associated with environment-performed work

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature
e Identify Information Back-Flow

e Associated with environment-performed work

| did not mention

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature
e Identify Information Back-Flow

e Associated with environment-performed work
| did not mention

e Permanent switch-induced transition

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature
e Identify Information Back-Flow

e Associated with environment-performed work
| did not mention

e Permanent switch-induced transition

e Sensing and Control

16



Conclusion

Take Home

e Explicit modelling of bosonic environments
e At zero and finite temperature
e Identify Information Back-Flow

e Associated with environment-performed work
| did not mention

e Permanent switch-induced transition
e Sensing and Control

e Connection with allostery
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Conclusion

Thank you for your attention!

tfml1@st-andrews.ac.uk
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You want to know more?




Diagrammatic Notation
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Tensor Networks
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Matrix Product Operator |

The matrices Wy define the Hamiltonian MPO
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Matrix Product Operator Il

And for the environment
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Cartoonish Explanation
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Cartoonish Explanation
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Cartoonish Explanation
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Transient Activation
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Permanent Transition
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Permanent Transition

1.00 |
—k.R=4
—— k.R=5
075 T heR=6
g Remove the switch
._%
S 0.50
s
a
025
|
|
\
0.00 |- | , l T = —
0 100 200 300

24



20

15

20

5

15

)
=%
]
Q
)
©
£
]
-
>
o0
b
Q
e
w
c
2
e
©
oy
£
[
o0
P
(=]
Q
o

25



Switch Energy Landscape
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