Correlation engineering via non-local
dissipation

Generalized algorithm

Kushal Seetharam (MIT, Harvard)
May 5th, 2021













K L ra
' - noLl, — = 1L},
O Utl |nEl) How to engineer dissipation with arbitrary qutMI; f (I —mi) ( i 2 {

1 How to engineer dissipati,
profile

(a)

(3) Usetul physws S}

: T T I N K P on || Squeezing
7 7 10' 1_0 . 0.0 —
§) 6 |‘ -= 0.3 )
8 - L === 1.0

5 5 . s 08 -7
4 4 x 6 T,jf ‘,’,,
3 3 4 0.6 QH‘
2 2 L

1 1 2

0.4+ 0 k/mt 1
'0 'O O 1 1
0.0 0.1 0.2 0.3 0.4
r r r Kt










Experimental realization
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Collective spin squeezed states
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For sensing a uniform field,




Finite wavevector squeezing

Finite wavevector squeezing

parameter
k=70 o F£0
yields Even though doesn’t live on a
usual Bloch sphere, quantifies
collective spin entanglement enhanced precision
parameter when sensing a spatially varying field
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