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Quantum systems are growing
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— Spatial distribution of fields/ entanglement matters
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Sinusoidal observable [T0)

» Observable
J= Zsin <27r))?> &
J

» Position dependent rotation of spin

strength of driving field



Spatial distribution matters [T0)
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Detecting long range entanglement

» Find the mimimum of
N2
(AJ) = (A + (AJ))2 + (Ady)?

for given entanglement distribution
» Minimum is achieved by pure states
» The variance splits into
N2 N2
(2d) =3 (29),,
{ok}

with {j, k} denoting pairs of entangled states



Optimization [T0)
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Results
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Quantum metrology

How to increase N?

L =1((N)
d = const. -
{ = const.
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Quantum Fisher information

» Evolution in time: U(t) = exp [i L

T £

—

» Quantum Fisher Information

state d=const. | d=/¢/N
W), w=2 | 4(t/T)2N? | 4(t/T)?
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Classical Fisher Information [T0)
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Conclusion [T0)

Summary:
» The spatial distribution of entanglement matters!

» It can be characterized with the help of global observables,
e.g. sinusoidal observables.

» It influences the precision achievable for measuring spatial
dependent fields.
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Outlook:

» How to characterize the width of entanglement for
multipartite entanglement?

» What is the best state to distinguish different spatial
variances of the field?
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