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Abstract

We analyze the generation dynamics of quantum-entangled photon pairs in the cascade emission
process of a biexciton on a square lattice. The objective is to rigorously evaluate the interaction between
the internal state of the biexciton, which has been previously neglected in conventional measurements,
and the quantum state of the emitted photons.Analysis using the time-dependent Schrodinger equation

theoretically demonstrates that, even under this dynamic environment, the structure of the emitted light

density matrix perfectly preserves the symmetry of the ideal Bell state at all times.
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Density Matrix (t=4.5)
0.0009

- -
T

0.0008

[l 0.0007

0.0006

- o -
© O - N W

0.0005
0.0004
0.0003

-. . 0.0002

0.0001

O = N W & OO N @

01234567 8 910112131415

X 3: Bl r = 4.51281F 2% 16 x 16 DEELTH
pph (1) DITHIELZE DAfOHE,

EETBElI N TV 3BT OETIR
BZHmT 2720, 16X 16 D ppn(t) & 2T
o 2Ei] (4x4) [THEET 5 2 & THRMEAMIC
Xz 2 PN DOREERR T, Z DHE
E 2T ZEEANDEREE T Ay pn & H
W, 2HTFEEITH popn(t) ZLATFD X 51
B2 Z LY T 5,

P2-ph (1) = Popnpph (£) Poph ®)

Py = [1100) (1100] + [1001) (1001
+1]0110) (0110] + [0011) (0011

B 41T poph(t = 4.5) BT, T 2HFE
DZERNET STz 4 x4 DEEFTHIH, oL
REDOHEEITHN R CITIEREOAEEZ DD
ZeWNbholz, BT, BEMICAMEZED
BRNWZ e, ZORBIERVIKETH S Z
EDbhrot, THE. BT D ONAEREER
TH 52O DMFMEICEI D, B o X H
DBEFRXAFITZRAZERLIZHEICH L
REEDHERF XN TWB Z e BRL T W3,

2-photon Density Matrix (t=4.5)
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