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e±i�tÂ QMPS agent

Essential for most quantum technologies (computing, simulation, metrology) 

e.g. state preparation

QUANTUM MANY-BODY CONTROL



initial state

| ii
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Â1 Â2 Â3
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Â1 Â2

Â3
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| t+1i2S

� 

rt = N�1 log(|h t| ⇤i|2)

 

d 

RL environment



MATRIX PRODUCT STATE ANSATZ FOR Q-LEARNING (QMPS)

Q✓( , a) ! Â 2 A
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Â

tRL environment

|✓iQMPS| ti2S

e±i�t±Â
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Â

tRL environment

|✓iQMPS| ti2S

e±i�t±Â
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Â

tRL environment

|✓iQMPS| ti2S

e±i�t±Â
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ĤIsing = J

N�1X

i=1
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Noise: At each step, white Gaussian noise 
with std  is added to step duration  σ δt
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i ẐiẐi+1 � gx
P

i X̂i � gz
P

i Ẑi
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ĤIsing = J
P
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i Ẑi

J = �1 J = +1

Control Study A:
critical state from
arbitrary states

Control Study C:
critical state from
PM ground states

PM

FM

PM

AFM

0.5 1

1

2

gx

g z

0.5 1

1

2

gx
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i ẐiẐi+1 � gx
P

i X̂i � gz
P

i Ẑi
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