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Trappedradioactve atomsareanappealingsourcefor pre-
cise measurementsf the 3 — v correlationcoeficient, ag,,
sincethe momentunof the neutrinocanbe inferredfrom the
detectionof the low-enegy recoil daughtemucleus.?'Na is
producedn-lineatthe88-InchCyclotronand800,000atoms
have beenmaintainedn amagneto-opticairap. A staticelec-
tric field dravs daughter?!Ne ions to a microchannebplate
(MCP) detectorand B*s are detectedn coincidencewith a
plasticscintillator (AE-E) 3 detectortelescope.The time-of-
flight distribution of recoil-ionsdeterminesy, .

Thechage-statalistribution following B+ decaywasmea-
suredand comparedo a simple modelbasedon the sudden
approximation. The resultsare shovn in Figurel. Thecal-
culationalsosuggests small contribution to ionizationfrom
nuclearrecoil, which would causea shift in the measurement
of ag,. No dependencen eitherthe 3™ or the recoil nucleus
enegy wasobsenedin thedata.
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FIG. 1: Comparisorof 2INe chage-statedistribution with calcula-
tion. Pointsareconnectedor clarity.

We have investigatedystematieffectsatthe <0.005level
for the B — v correlationanalysis.We now acceptBt events
thatdepositmorethan50keV in thedetectorand97.3%of the
spectrumis detected.A correctionfor coincidencesnduced
by annihilationy-raysis made.

The MCP detectowascalibratedoff-line usinganelectron
cyclotron resonancéon source(IRIS ECR)[1]. Usinga mo-
noenegetic beamof 2°Ne™, we found that the averagepulse
heightdecreaseasthe ions strike the MCP further from the
center By empirically modelingthe MCP output, we deter
mine 94-97%of the pulseheightdistribution for 10keV ions
is abovethe 25mV electronicthreshold.The positiondepen-

denceleadsto acorrectionof —0.0038+ 0.0016to ag, .

We performedan optical rotation measuremento deter
mineif thetrappedsodiumnuclei,with anuclearspinof 3/2,
develop a net polarizatonor tensoralignment. Sinceoptical
rotationsignalsrequired> 2 x 10° atoms,we trappedstable
23Na using the identical trap configuration. A 40pW probe
beamwaspassedhroughthetrap45° to thedetectoraxisand
was detectedusing photodiodes. Its polarizationwas oscil-
latedfrom ot to linearto o~ to linearat w = 50 kHz using
aphoto-elastianodulator The absorptvity wasdemodulated
at 1w and 2w usinga lock-in amplifier andthe optical depth
determinedby the DC absorptionof the probebeam. The
probebeamfrequeny was sweptthroughthe atomictransi-
tions. Comparingthe resultinglineshapedo calculatedine-
shapedor varioushyperfinesublevel populationdistributions,
we determinedhe net nuclearpolarizationandtensoralign-
mentmustboth be <0.2%. This resultwasindependenof
electric/magnetifield settingstraplaserbeamalignmentand
power, trap population,andregion of thetrap probed.

TABLE I: Correctionsandsystematiaincertaintiesor ag, .

Source Correction Uncertainty
RecoilOrderCorrections —0.0010

Ordera Radiatve Corrections +0.0041
Recoillonization —0.0033 0.0017
PolarizationrandAlignment 0.0006
3 Detection 0.0024
lon Detection —0.0038 0.0016
ElectricField andSimulation 0.0027
Annihilation y-rays +0.0085 0.0018
B* Scattering +0.0039 0.0016
Total +0.0083 0.0049

We find ag, = 0.5243+ 0.0092 from the recoil-ion spec-
trum,whichis in 3.60 disagreemenwith the Standardviodel
predictionof ag, = 0.558+0.003. Tablel is a summaryof
systematiaincertainties.
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