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FORMULATING THE PROBLEM
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SENSITIVITY TUNING VIA COHERENT NOISE 
AMPLIFICATION
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SENSITIVITY TUNING VIA COHERENT NOISE AMPLIFICATION 
(CONT.)
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(b) Amplified noise with r=3

(b)
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METHODS: INDEFINITE CIRCUITS (LINEAR CALIBRATION)
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LINEAR CALIBRATION – BASELINE
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Results simulated in PyGSTi,
Erik Nielsen et al 2020 Quantum Sci. Technol. 5 044002



LINEAR CALIBRATION – GAIN AND SENSITIVITY 
SCHEDULING
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LINEAR CALIBRATION – DRIFT AND SPAM
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METHODS: DEFINITE CIRCUITS (QUADRATIC CALIBRATION)
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QUADRATIC CALIBRATION – BASELINE
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QUADRATIC CALIBRATION – SENSITIVITY SCHEDULING

11



QUADRATIC CALIBRATION – SPAM
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State prep, ion cooling and shuttling

REAL TIME CALIBRATION OF TRAPPED ION PROCESSORS

• We can perform updates of gate pulses from measurement 
data in parallel with cooling and shuttling of ions in the trap, 
allowing for faster response to drift
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• Sandia’s Octet pulse compiler has multiple options for fast tuning of gate pulses

§ Continuously modulated spline generation using parameters input to a direct digital 
synthesis (DDS) module which requires less data than an AWG

§ Alternatively, more basic pulses can be generated from registered parameter 
values from a DMA engine in less time



• Using QSCOUT’s API, we can control registered parameters of pulse sequences to implement 
calibration of a simple rotation gate.

§ In the rotation gate code below, we can modify the length of the gate pulse without full 
recompilation in order to perform rapid tuning.

§ Additional modifiable parameters include pulse amplitude, frequency and phase

• An initial implementation in the on-board real time processing unit (RPU) is in progress, with 
goals of implementing logic in the control system’s FPGA fabric for lower latency.
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REAL TIME CALIBRATION OF A ROTATION GATE
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QUESTIONS?
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LINEAR CALIBRATION CONVERGENCE
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Gain
0.0005 0.01259 2.575e-7
0.001 0.01794 3.550e-7
0.005 0.03975 4.274e-6
0.01 0.05608 7.268e-6



MORE QUADRATIC SPAM EXPERIMENTS


