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Introducing the problem
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«Quantum» problems
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• Nonlinear dynamics of Ψ
  vs 
     linear Quantum Computing

• Self consistent 
potential
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Discretization and encoding
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• Generic 2-qubits quantum state

𝑥0 𝑥1 𝑥2 𝑥3

Ψ𝑘 ≃ Ψ(𝑥𝑘)

• Classical discretization – Physical 
wavefunction
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Generic First quantization encoding

Logarithmic encoding: 𝑛 = log2 𝑁
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Solving the self-consistency problem-The algorithm

Initial state preparation
𝜓 𝜽0 = 𝑈 𝜽0 |𝟎⟩

• Minimization of

• → 𝑉 𝝓(𝑡) = 𝜙𝑉(𝑡) ෨𝑉(𝝓(𝑡))
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• Quantum Measurement of :

• Classically solve
• Integrate (Euler method) 

𝜽 𝑡 + 𝛿𝑡 = ሶ𝜽𝛿𝑡 

Ti
m

e 
ev

o
lu

ti
o

n
 



Quantum-VTE 
Results
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Dynamical Scale
(with classical simulations)



Quantum Tree-
Search for Tree 
method

New 
Algorithms

Improvements 



Thanks for the attention
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