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Overview

In this talk I will briefly explain
I The figure of merit used to analyze simulations and how it was improved
I How varying operational timing affects the energy distribution of UCN
I How the timings are optimized to increase sensitivity
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Sensitivity formula

For Ramsey’s method, the statistical sensitivity is given by:

�(dn) � ~
2�TRamseyE

p
Ndet

Figure: Caption
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Sensitivity formula

For Ramsey’s method, the statistical sensitivity is given by:

�(dn) � ~
2�TRamseyE

p
Ndet

I where � is the polarization of surviving neutrons, TRamsey is the free precession time, E is
the strength of electric field, and Ndet is the number of UCN detected

I To improve the precision of the experiment is we must either:
increase the number of neutrons detected,
increase their polarization (�),
increase their storage lifetime in the EDM cells,
or increase the strength of the electric field.
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Number of measurement days

I We have set our experimental requirements to reach a statistical sensitivity of
1� 10�27e�cm in 400 measurement days

I This corresponds to 2 calendar years
I This will help us remain competitive with other experiments around the world
I Systematic studies will add additional days/years to obtain a final result
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Days-to-reach metric

The sensitivity formula was adopted to analyze simulations by minimizing the total
measurement time for the experiment: the figure of merit used was the days-to-reach metric.
The steps to calculate are:

I First, calculate �(dn) for an individual measurement cycle,

I Second, calculate the total Ncycles needed to reach 1� 10�27e�cm
I Third, calculate the total Ncycles/day, (avg of 16.14 hr/day)
I Finally, divide the total number of cycles required by the cycles per day

days =
Ncycles

Ncycles=day

The days-to-reach was optimized using a differential evolution algorithm (stochastic
optimization)

Steve Sidhu 10



Days-to-reach metric

The sensitivity formula was adopted to analyze simulations by minimizing the total
measurement time for the experiment: the figure of merit used was the days-to-reach metric.
The steps to calculate are:

I First, calculate �(dn) for an individual measurement cycle,
I Second, calculate the total Ncycles needed to reach 1� 10�27e�cm

I Third, calculate the total Ncycles/day, (avg of 16.14 hr/day)
I Finally, divide the total number of cycles required by the cycles per day

days =
Ncycles

Ncycles=day

The days-to-reach was optimized using a differential evolution algorithm (stochastic
optimization)

Steve Sidhu 11



Days-to-reach metric

The sensitivity formula was adopted to analyze simulations by minimizing the total
measurement time for the experiment: the figure of merit used was the days-to-reach metric.
The steps to calculate are:

I First, calculate �(dn) for an individual measurement cycle,
I Second, calculate the total Ncycles needed to reach 1� 10�27e�cm
I Third, calculate the total Ncycles/day, (avg of 16.14 hr/day)

I Finally, divide the total number of cycles required by the cycles per day

days =
Ncycles

Ncycles=day

The days-to-reach was optimized using a differential evolution algorithm (stochastic
optimization)

Steve Sidhu 12



Days-to-reach metric

The sensitivity formula was adopted to analyze simulations by minimizing the total
measurement time for the experiment: the figure of merit used was the days-to-reach metric.
The steps to calculate are:

I First, calculate �(dn) for an individual measurement cycle,
I Second, calculate the total Ncycles needed to reach 1� 10�27e�cm
I Third, calculate the total Ncycles/day, (avg of 16.14 hr/day)
I Finally, divide the total number of cycles required by the cycles per day

days =
Ncycles

Ncycles=day

The days-to-reach was optimized using a differential evolution algorithm (stochastic
optimization)

Steve Sidhu 13



Days-to-reach metric

The sensitivity formula was adopted to analyze simulations by minimizing the total
measurement time for the experiment: the figure of merit used was the days-to-reach metric.
The steps to calculate are:

I First, calculate �(dn) for an individual measurement cycle,
I Second, calculate the total Ncycles needed to reach 1� 10�27e�cm
I Third, calculate the total Ncycles/day, (avg of 16.14 hr/day)
I Finally, divide the total number of cycles required by the cycles per day

days =
Ncycles

Ncycles=day

The days-to-reach was optimized using a differential evolution algorithm (stochastic
optimization)

Steve Sidhu 14



TUCAN Source
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Figure: New TUCAN source concept
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