How much quantumness is
there in a spin-1 state?
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Majorana representation (pure spin-1)
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Coherent spin states
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Classical states



Quantumness

Q(p) =min|[p —pc|

Solution for pure states:

1. Simple form of Pec

O. Giraud, P. Braun and D. Braun )
New J. Phys. 12, 063005 (2010) 2. Simple form of [1))




Bloch matrix representation

B, =tr(pS,) 0<pu,v<3

with basis matrices:

SL(L’;'} m) (j,m'|o, @ o,]j,m)
—1<m,m <1
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P = ZB/“/S/“/

O. Giraud, D. Braun, D. Baguette, T. Bastin and J. Martin,
Phys. Rev. Lett. 114, 080401

Classical states

pe = Zwil?ﬁﬂﬁi\

Bloch matrix of Pc is simple:

Buy =Y jwinnf) ) — 1)




Pure states

1. Use the Bloch matrix representation of Oc
2. Rotate the state [¥)

Qlv)) = f(N) = \@ ?
complicated(~ —/2A) A > —3

(\ smallest eigenvalue of B)

Analytic result of the closest classical state (ccs)
Pccs — W1 ’ﬁ1><ﬁ1| T wQ‘ﬁ2><ﬁ2‘ T w3|ﬁ3><ﬁ3‘



Mixed states Q( ,0) < f( )\)
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Connection to entanglement

Spin-1 Two Qubits (symmetric)
IOC :: psep
)\ ] Negativity

T (negative eigenvalue of ppt)
DIC

Q(p) =min||p — pc| == Eps =min|lp — ps|]




Thank you



Explicit form of f(\)

Q) = F(N)
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