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Direct approach is expensive in terms of required measurements:

22NN —1)  [1]

[1] M. NIELSEN, I. CHUANG. Quantum Computation and Quantum Information. (2000) p. 389
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Our goal:

Given " [B(E) = e Y(0))

Find - H

Direct approach is expensive in terms of required measurements:

22NN —1)  [1]

Can we do better?

[1] M. NIELSEN, I. CHUANG. Quantum Computation and Quantum Information. (2000) p. 389
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Answer: Yes. Use Takens' theorem

Given: M C R4

Theorem: Generic delay embeddings For pairs (¢,y), ¢ : M — M a smooth
diffeomorphism and y : M — R a smooth function, it is a generic property that the map
Dy, : M — R*HL defined by

@ (55)(@) = (y(@), y(@(@)), .. y(@ 0+ 0 6(x)))

2d times

is an embedding of M; here, “smooth” means at least C?.

In our case:
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Answer: Yes. Use Takens' theorem

Given: M C R4

Theorem Generic delay embeddings Fo'r pazrs (0, y), qb M — M a smooth

is an embedding of M; here, “smooth” means at least C?.

In our case:
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Procedure

1. Startwith known wavefunction (or density matrix)



Procedure

1. Startwith known wavefunction (or density matrix)

2. Proceed with time evolution up to time At



Procedure

1. Startwith known wavefunction (or density matrix)

2. Proceed with time evolution up to time At

3. Sample measurements to approximate

(W|UTMU|y)
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Procedure

1. Startwith known wavefunction (or density matrix)
2. Proceed with time evolution up to time At
3. Sample measurements to approximate  (|UT MU |)

4. Repeat2-3 2d times for different times to create training
data set
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Procedure

1. Startwith known wavefunction (or density matrix)
2. Proceed with time evolution up to time At
3. Sample measurements to approximate  (|UT MU |)

4. Repeat2-3 2d times for different times to create training
data set

5. Optimize a variational model to find U € M
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Results

W e test the procedure on the Ising Model

H=-J]) oo

W e use a circuit as Ansatz
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Results

1D system - Learning full gates

Unitary relative error
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Results
2D system (3x4) - LearningJ and h
100 A —— ] rel. error
] —— h rel. error
— loss
-== ref. loss
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Any guestions?
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