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A blind analysis
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Is a standard practice to avoid unconsciously working toward a certain value by:
• checking that the answer makes sense 
• giving particular scrutiny to results which contradict established models, previous measurements
• being conservative in our estimates of systematic uncertainties

A blind analysis is a method that hides some aspect of the data or result to prevent experimenter’s bias
• hidden signal box, adding or removing Events
• hidden answer (hidden detector parameters, hidden offset, divided analysis or data prescaling)



History plots
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From: https://pdg.lbl.gov/2023/reviews/rpp2022-rev-history-plots.pdf

Often discussed in the context of blinding
Do we have to worry about the history plot for nEDM?



History plots
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Chi2 =      10.3214
NDf     =           15
p0       =    -0.357157   +/- 0.861726 

Perfect Chi2:
Chi2 = 15.0 +/- 5.5

Fit residuals



The blind search for the neutron EDM

Raw data

First blinding stage 
Blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 
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Raw data

Test first blinding stage 
Test blinded data

Never blinded data

Sensitivity: 3.2 × 10−26 e cmAdditionnal noise:
2 × 10−28 e cm



The blind search for the neutron EDM
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Add an E-dependent offset in the neutron frequency 
equivalent to an EDM of 1.10-25 e.cm
EDM: by moving ~3 neutrons (from up to down or down to up) 
n2EDM: by moving ~40 neutrons (from up to down or down to up) 

Since the number of neutron is an integer, the rounding creates a 
noise -> minimized by a random process in rounding. 

Same technics can work for n2EDM 



The blind search for the neutron EDM

Raw data

First blinding stage 
blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 

Analysis task
2011 - 2019 

dn = ( 0.0 ± 1.1 stat ± 0.2 syst ) 10-26e.cm
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The blind search for the neutron EDM

Raw data

First blinding stage 
blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 

Analysis comparison
Late 2018

Analysis task
Ongoing since 2011 

dn = ( 0.0 ± 1.1 stat ± 0.2 syst ) 10-26e.cm
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The blind search for the neutron EDM
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The blind search for the neutron EDM
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RMS(           )

First unblinding



The blind search for the neutron EDM

Raw data

First blinding stage 
blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 

Analysis comparison
Late 2018

Analysis task
Ongoing since 2011 

dn = ( 0.0 ± 1.1 stat ± 0.2 syst ) 10-26e.cm
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The blind search for the neutron EDM

Raw data

First blinding stage 
blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 

Frozen analysis 
+ final systematic error budget
Analysis on single blinded data + first unblinding 
+ direct comparison 
Oct. the 23rd 2019

Analysis comparison
Late 2018

Analysis task
Ongoing since 2011 

dn = ( 0.0 ± 1.1 stat ± 0.2 syst ) 10-26e.cm
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The blind search for the neutron EDM

Raw data

First blinding stage 
blinded data

2nd blinding stage
West blinded data

2nd blinding stage
East blinded data

West analysis East analysis

2 independent analysis teams and 2 blinding stages 

Analysis on raw data + full unblinding
Nov. the 28th 2019

Frozen analysis + final systematic error budget
Analysis on single blinded data + first unblinding 
+ direct comparison 
Oct. the 23rd 2019

Analysis comparison
Late 2018

Analysis task
Ongoing since 2011 

dn = ( 0.0 ± 1.1 stat ± 0.2 syst ) 10-26e.cm
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The blind search for the neutron EDM
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Pros
Analysis quality
• Large freedom to explore analysis strategies by two teams
• Two completely different analysis
• Analysis choices were not more difficult because of the blinding

Have a result at the highest standards!

Cons
Analysis quality
• Noise in the data
Cost:
• 4% of the data taken at E=0KV for the blinding algorithm
• 2 person years for implementing 
• Analysis comparison took 9 months



Merci!
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Thanks for your attention



Just in case
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Just in case
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Just in case
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