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Likelihood Ratio Profile EC data A" data EC data
(245 MHz Res.) (245 MHz Res.) (cap.)
A likelihood ratio profile w.r.t. the angular frequency Sample sizeV 3616 2912 2989
Time interval (s) [6.0; 60.0] [10.0; 60.0] [6.0; 60.0]

(c.f. fig. 1) have shown that the global maximum in the. — — = =
. . statistics . .
rangew € [0,7] in thg EC data is found ab = 5.35(1). LRT p-value 0.4% 97.5% < 0.0102%
This maximum remains in the complete set of data (sam- significance 1.32 sigma ~0 > 3.7 sigma
ple size of 8663 EC-decays) but is absent in the EC-data
obtained with the Capacitive pick-up and in tﬂé-data of Table 1: Likelihood ratio test results. Only the Capacitive
the 245 MHz resonator. The absence of the frequency BICkup data present significant results.
5.35 in the capacitive pick-up data is expected, since the

observable of these data correspond to the decay time + té‘;‘?ponential decay. On the other hand the capacitive pick-
systematic uncertainty + the distribution of the delay r€up data present a significance greater tharsigma. The
quired to electron-cool the ion, washing out high frequenygngary in the capacitive pick-up data is due to the sam-
cies by convolution. We can observe a third maximum gje sjze of the simulated likelihood ratio distribution. As
w = 4.68(2). The strength of the three observed maxima i entioned above, the obsevable of the pick-up data corre-
sensitive to systematic effects. For example, decreakeg tsponds to the decay time + a delay (and a systematic er-
time interval of the data from [6,60] to [10,60] have showny,) - This gbservable has been evaluated as well for the
that these frequencies, though remaining, fluctuate im thej45 \jHz resonator data and therefore has been analyzed
relative strength, putting them on the same footing. for comparison. The obtained LRT statistics is 14 which
is comparible to the one found for the decay times without
delay. This result exclude oscillation in the decay time +
delay as well. Note that the significances are obtained from
sampled LRT distribution under a clean null hypothesis, i.e
without systematics, which may result in an overestimata-
tion of the significance.

Projection of Profile of -log(likelihood)

~ ©
AR RN AR R RERRE RRR) T%H

. ) Conclusion
Range : [ 6.00, 60.00]

3 o e For the resonator data we have shown that an amplitude
4u9(|.j§:1433+z,4323 . o i . . .

, e estimate of 9 (2) A)' is compaﬂblg with a pure exponephal
- s3me24 2 001677 decay, that the likelihood = 0.88 is not the global maxi-

! mum, and that the hypothesis test do not reject the pure ex-

o b b e L ) ponential decay for the EC- ait” decay time data. These

0, results are consitent with a pure exponential decay but con-

tradict the pick-up data which present, despite a smaller
Figure 1: Likelihood ratio profile for the oscillation fre- sample size, a much higher significance for the oscillation
guency in the EC-data set. The global maximum is founthodel. The analysis of the decay time + delay in the 245
at 5.35. Two more maxima of smaller strength are obtainédHz resonator is also consistent with the null hypothesis.

with this method atv = 0.88 and 4.68. Accordingly, the delay distribution cannot explain thi§ di
ference.
Assuming that the physics signatures are better observed
Likelihood ratio test with the 245 MHz resonator data, these results might point

out possible sytematic effects that are not under control or

In order to determine the significance of the modulationgrtefact in the capacitive pick-up data. A Bayesian anslysi
a likelihood ratio test (LRT) was performed. The distribucoroborate this result [2].

tion of the LRT have been obtained by Monte Carlo simu-
lation [1]. The results of the hypothesis tests are shown in
table 1.
We note, for the 245 MHz resonator EC-data, that a sigl] N. Winckler, GSl-report “Likelihood ratio distributio’
nificance of 1.3 sigma is not sufficient to reject the pure 2014-2015
[2] N. Winckler et al., GSI-report “Bayesian analysis of tRE-
decay rate oscillations - Part | and 11" 2014-2015
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