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Rikkyo Univ. / RIKEN Jiro Murata

Beta Neutrino Correlation using Recoil Measurement =

l Daughter Nucleu

Beta Polarization Measurement from stopped Nuclei (Recol.lon)

Roadmap towards Fundamental Physics with Rl
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New Interaction - Deviation from SM V-A

Pure V-A

T-Violating Couplings : predictions from models of
Leptoquarks (GUT, SUSY, String), 6 -term, m-Higgs

\ei\Eli[ed Ml To Explain Large Baryon/Anti-Barion Asym. in Universe

6 CP(T)-Violation outside CKM = Physics Beyond the SM

> Small CKM is better ﬂ u,d systermn = Radioacitve Nuclei is good system



RHIC and RIBF

RHIC PHENIX exp. beam polarizaion == precision PV meas. with SM
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Measurable signal from interference contribution

RIBF Must have Discovery Potential in Weak Sector

Direct Collider Search (TEVATRON, LHC)
<) Precision Symmetry Exp. (RHIC, HERA K, B LC)

<) Precision Beta Decay Exp.
equivalent




{| Beenm Faotory (RIBF):
Upgrading project of RIKEN Kccelerator Research Facllity (RARF)
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Measurement using Slow RI
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Free Beta Decay & Recoil Measurement
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Ccurrent Limits

T-Violating Precoil ,Pbeta , J 1 x 10 ™ -3 : Princeton ‘84

D=07? <10 -12 in SM-CKM
Non Zero D in u,d system
= New Physics Beyond the Standard Model

Test of V-A interaction Precoill ,Pbeta
a=1 (Fermi), -1/3 (GT) ? o :
==) New Physics Beyond the Standard Model |Cs/Cv|<8 /g (Fermi)
F/GT mixing ratio |CT1/CA]|<13% (GT)

==) Nuclear Structure NO EM Field ‘ Direct Measurement

precision — 10 ™ -3




Experimental Setup for

ata Neutrino Correlation measurement

Electron Tracking Chamber
Electron Momentum Measurement
+ Vertex Determination
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First Step Measurement : w/o Recaoil

Electron Measurement
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Polarize

Current Limits
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Polarization

:

T-Violating TRANSVERSE polarization

R=0 or NOT ?

Non Zero R in u,d system

= New Physics Beyond the Standard Model

=

Best Limit : 8Li PSI ‘2003

Model Predictions — 10™-4 (CKM: 10™-12)



R-Correlation Measurement
Transverse pol. of electron from pol. Nuclei

Mott Scattering

Pol. Exists

~ 100mg/cm2

Systematic Error




Modified Setup for R-Measurement

Polarized RI1 in Solid Stopper
like beta-NMR

. . Drift Chamber
Drift Chamber : as Polarimeter | @ ~200Torr _
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Mott Analyzers
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FIG. 1. On the left-hand side the main parts of the experimental setup are shown. The apparatus has 180° azimuthal symmetry (Na 1l

abgu_l the vertical symmetry axis. Electrons emitted from ®Li source are scattered on the analyzer fujl. and m:lusurcd in 1W&_J_triple FIG. 1. Schematic illustration of the apparatus, The "*Ne is produced with 12 MeV protons incident on an ST,
scintillator telescopes (8, A, and E detectors). On the upper part of the right-hand side the vectors which enter into the dcﬁllmlon of target. A thermal beam of 1"Ne atoms is polarized by deflection in a “Stern-Gerlach” magnet. The polarized beam
the R parameter are shown schematically. I?nsel: The target chamber with the permanent magnets for the magnetic holding field is captured in & holding cell surrounded by four Mott-scattering polarimeters, Each polarimeter is arranged to

and the liquid-nitrogen (LN) cooling for the 'Li rod measure the positron polarization , normal to the plane §, and I (see inset),

Electron

Simple, but
Loose Sensitivity, Limited Solid Angle

Analyzer Foil
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@ Real Motivation at RIBF

RS = ‘MGT‘ZAJ'J {i : Im(CTCA'*—i_CT 'CA*)

- 2Im(C,C,"+C,'C, ~C,C,"-C,'C;’) Contribution from pure V-A
+5J'JMFMGTJ— aZm

+1 1—2Re(CSCT “+C,'C, -[c,C,"-C,'C,
Pe

Experimental Sensitivity
reaching Electromagnetic Final State Interaction

Evaluate FSI like CKM in K, B system (CKM = BG)

Next Step : Precision FSI1 Estimation by Systematic Study

=) RIBF is suitable
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S ﬂ Summary & Schedule

= Systematic Study of Final State Interaction is required to probe BYSM
Physics in Nuclear Beta Decay

- Beta decay in Field Free Vacuum is IDEAL for beta decay correlation
measurements (RIAB, SLOWRI) : Long Range Plan

- 1st step measurement is R-coefficient using Stopped RI
= Electron transverse polarimeter will be completed within a few months

2006 2007 2008 2009
DC Polarimeter S

Polarimetry Systematics m——0 e~

TRIAC Tilted Foil exp. _

RIPS exp. —_—————

RIAB / SLOWRI exp. (beta neutrino correlation) e
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