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Introducing the problem

Vlasov Eq.

 Distribution function
f(z,v,t)
* Collisionless particles

« Self-interacting potential
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[1] P.Mocz et al.

, Physical Review D 97, 083519 (2018).
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Schrodinger-Poisson Eq.

Quantum field ¢ (x,t)
p— |V|*

Non-linear Schrodinger

Efficient on quantum
computing
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«Quantum» problems
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Discretization and encoding

ID:N=4;L=4 Generic First quantization encoding
N-1
00) Jo1) |10)  |11) - ) = 2 W |bin(j))
X0 X1 X9 X3 -
—o—0—0—0 > -
2 1 0 1 5 Logarithmic encoding: n = log, N

A

Y|

_ N=8n=3

* Classical discretization — Physical
wavefunction

Wi = W(xy)

* Generic 2-qubits quantum state
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Solving the self-consistency problem-The algorithm

* Minimization of
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e Quantum Measurement of :
My, = R {(Dg, ¥ | 0o, V) — (D, ¥ | W) (¥ | Oy, ¥)}
By = 3{(0, V| H|¥) — (g, ¥ | ¥) (V|H|¥)} .

* Classically solve MO = B
* |ntegrate (Euler method)

O(t + 5t) = 05t

Time evolution




4-qubits 4 4 32 6 - 10° 1077 1073 0.976

5-qubits 5 6 50 9-103 108 1071 0.944

5-qubits 5 6 50 2-10* 1078 1071 0.960

5-qubits [ 6 6 60 6-10° 10~8 104 0.956
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Dynamical Scale

(with classical simulations)
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Thanks for the attention
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