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Question: Quantum tomography
Given a general meson flavor state, can we fully reconstruct the quantum state?

Solution:
Flavor oscillation + Flavor tagging decay = Flavor polarizer in any direction !
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The most general single meson state, 2 x 2 matrix:
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Density matrix

The most general single meson state, 2 x 2 matrix:

_1 o
p—2(11+bz<a)

Bloch vector b; = Tr(p - 0;)

m=) Flavor eigenstate

ba . 72 (M) +191°)) i, Ty
by =—1 = (IM°) —|M°)) my, T

2

m=) Mass eigenstate
(We ignore the small CPV)
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Heisenberg picture: O(t) = U'(t) O(0) U(t)
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Quantum

Expectation value:
tomography
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4 x 4 flavor density matrix:
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4 x 4 flavor density matrix:
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Conclusion and outlook

m We can do guantum tomography in flavor space
making use of the oscillation and decay of the neutral mesons

= Study any QI feature of the meson system
= New physics/CP violation

contributes to b;, Cj;

—> Hadronization mechanism
No first-principle calculation of the entanglement after hadronization
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Question: Quantum tomography
Given a general meson flavor state, can we fully reconstruct the quantum state?

Compared to photon polarization:

y .
/ Polarizer
@ measure spin in different spatial directions x, y, z
Z
X

Much less control in flavor space:

Flavor polarizer?

Solution:
Flavor oscillation + Flavor tagging decay = Flavor polarizer in any direction !
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Time evolution

Schrodinger picture:  p(t) = U(t) p(0) UT(t)
Observables:
(@) Total number of mesons =» {

N = Nyjo 4 Nypo o< Tr(p(t))
— NO(MG—F;N& + %922;16—1"21&)
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b;(0)=1 = |M,) initial state = decay as I';
b;(0) = —1 = |M,) initial state = decay as I';

@ Flavor asymmetry /bz(t) = flavor eigenstate = flavor oscillation
A = Nyjo — Nijo o Tr(p(t) - 02)

= Noe "*(b,(0) cos(Amt) — b

b, (0) sin(Amt))
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