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Tensor type currents

Nuclear B decays in the Jackson, Trieman and Wyld formalism:

For the vector and axial vector currents:

Hint = ) (4pO'¢n) ((Cf + C)) vsOpbp+ (Ci — C) V8O )
i=V.A

while for the scalar and tensor currents:
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C,=C, C,=C, =0
Standard Model at

low energy: C, = G\%‘d % =1.27 (from exp.)




Tensor type currents

A new* evaluation of tensor type-weak currents from nuclear and
neutron B-decay data was motivated by:

Quark level EFT** New data
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From lattice QCD
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Quark level EFT**
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Tensor type currents

A new* evaluation of tensor type-weak currents from nuclear and
neutron B-decay data was motivated by:

New data
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Tensor type currents

A new* evaluation of tensor type-weak currents from nuclear and
neutron B-decay data was motivated by:

Quark level EFT** New data
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Measurement of the 5-v correlation coefficient a3, in
the 3 decay of trapped °He* ions

X Fléchard', Ph Velten', E Liénard', A Méry”, D Rodrigues’, G Ban!,
D Durand', F A\I:\llgerl , O Naviliat-Cuncie'* and J C Thomas®

*Rev. Mod. Phys. 78, 991-1040 (2006) ** Phys. Rev. D 85, 054512 (2012)



Observables

Fermi: (Cg,C) Gamov Teller: (C,C)

B-decay rate:

Mixed: (C,, Cs, Cs, Cy, C)
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Correlation coefficients:

- spectrum shape
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Data Set

Selected data set most sensitive to tensor currents

Nuclear: + 32Ar / 38MK / 0+->0+ to pin down Cg and C’g
Isotope Parameter Decay type SM value (q? —0) (F) Value Error
“He a 8=, GT -1 0.286 -0.3308 0.003
o ¢ Pr/Pcr AT, F/GT 1 0.292 0.9996 0.0037
26m 7] 30p Pr /Por A+, F/GT 1 0.216 1.003 0.0184
ZAr a Bt F 1 0.191 0.9989 0.0065
S8m a B+, F 1 0.133 0.9981 0.0045
50Co A B~, GT -1 0.704 -1.027 0.022
0T =0t bFicrs B+, F 0 n/a -0.0022 0.0026
neutron: PDG2012 selection for 7, and A,

+ recent UCNA and PERKEOII results




Limits

5 parameter fit (C,,Cs,C'5,C1,CH) 3 parameter fit (C,,Cs= C5,Ci=C'))
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5 parameter fit (C,,Cs,C's,C1,C')
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Limits

3 parameter fit (C,,Cs= C'5,C;=C)
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Limits n < 3 decay* «— LHC
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Limits < 2005

Big shifts in neutron data 2013
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Round up C

So ... » [ decays are a sensitive and competitive probe for
tensor currents coupling to left-hnanded neutrinos
(it is hard work for the right-handed)

» Current limits are dominated by t,, and A,
+ few nuclear 3-decay experiments

» Future experiments should aim at 103 precision

— 90% C.L. today
— 107 b, | 1 » Neutron and light nuclei with fast decays are
—— 1072y, *He ] preferred to keep theoretical uncertainties under
ot ﬁ’(s | control
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°He 1+

«Q=3.5MeV

*t,,, =807 ms 100% B

* log(ft) = 2.9

oLi

°He as a probe for C-.

v Fast 100% GT, ground state to
ground state transition— C';

v’ ~1 s lifetime, noble gas + can be
produced in large guantities

v' Light nucleus with

* A —F Gluck NPA 628 (1998)
» Weak magnetism from analogue
M1 transition in Li

* nuclear structure accessible for

O+ ab initio /XEFT *

*PHYSICAL REVIEW C 79, 065501 (2009)



He at UW

Program

®He half-life

3 ¢ 10 precision in PRL
108 (2012)

ag, in MOT-MOT
aim: 1%

Data taking 2012 - 2013

ag, in MOT-dipole
aim: 0.1 %

In preparation

Fierz

Design phase

molten
Li

* A. Knecht et al. NIMA 660 (2011)



SHe at UW
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706 nm probing

1083 nm trapping 6He atomic beam

19.82 eV RF discharge
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Double MOT trap
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Achieved

v' Few hundred
trapped 6He in MOT1

v 50 % MOT1-MOT2
transfer efficiency
on “He

v 8 and ion detector
systems installed and
commissioned

100 trapped 6He in MOT2

4

Ready to go




ag, from TOF *Lij

SHe —SLi + B + v |

Scintillator-MWPC
B telescope

Counts
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ag, from TOF *Lij

He transfer from MOT1 to
MOT2 as seen by the MCP
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6He collaboration

w Yelena Bagdasarova, Alejandro Garcia, Ran Hong,
UNIVERSITYof Andreas Knecht, Matthew Sternberg, Derek Storm, Erik
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