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Hamiltonian

1+1D massive Schwinger model

EZ
H = J(7 — lp(iyldx — oylA — m)l//)dx.
E: electric field
. . FMUFIMI/
A: electric potential L= J(— y + y(iy*o, — gr'A, — m)l//)dx.

w, W fermion field
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1+1D massive Schwinger model
E2

H = J(7 — lp(iylﬁx — oylA — m)l//)dx.

discretize and matrix(gate) representation:
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real-time evolution
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real-time evolution
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summary

® real-time quantum evolution of Chiral Magnetic Wave
® spread out of light-cone

® fast oscillation in axial charge + slow oscillation in vector charge

® Need quantum computers to approach the continuum limit.
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8

dimension of state vector = 2%V N : number of lattice sides
dimension of Hamiltonian = 2¥-x2% sparse ~ 2 N x 2

memory of

N dimension # of qubit (N)

Hamiltonian

8 256 ~ 131 kB
12 4,096 ~ 3.1 MB 12
16 65,536 ~ 67 MB 16
20 1,048,576 ~ 1.3 GB 20
24 16,777,216 ~ 26 GB 24
28 268,435,456 ~ 481 GB 28

unrealistic 1n a "classical" computer,
but plausible 1n the state-of-art quantum computer?
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® finite temperature, finite chemical potential:
o~ (H—pQ)/T

K. lkeda, D. Kharzeev, R. Meyer, SS, arXiv: 2305.00996



