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Motivation & Background Method Cont. Results
Protecting quantum computers from noise is vital to performance. | ) b)
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The state py,.(t) is a ¥%-spin system improved performance with the use 0|~ T decay | Fig 4. The graph (a) was mapped onto IBM’s quantum computers. The circuit
immersed in a bath described by of LDD seen to the right (b).[2] 1. 3 5 7 9 11 13 15 resulting can be seen above (b). Note: it has been clipped due to its size.
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Quantum states can be protected using dynamical decoupling (DD). The —~ - Runs w/o LDD
challenge is knowing what pulse sequence to use to effectively suppress 00 | 20 | 40 | 60 | 80 | 100
noise. Step #
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In an idealized model, introducing monochromatic alternating magnetic field applied
at resonance, the off diagonals can be protected. I'r, approaches 0 as At decreases
which protects the quantum state.[1]

Fig 5. The graph from figure 4 was run both with and without LDD. The
optimizer took 100 steps, reset, and then was run again several times.
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— BE B m mEE = B —— — close the circuit was to the max cut at each step. Ideally, the loss
function would go to zero.
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be employed. This qo h, £ ' Evaluation of cost H, = QijZiZ; + biZ; Hy, = Z X; _ . . . . :
function J(Z) and i i Running the quantum approximate optimization algorithm with learning

technique is called @ fan D
learning dynamical | i T L | parameter update Fig 3. Max cut is simply trying to find the largest cut that separates the 4y namical decoupling reached a minimum loss function of 0.100. Without
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optimization algorithm (QAOA).[3]
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Updated & with the Hamiltonian H. and H,, in the circuit above (b). The circuit is ) ) ]
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