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1. searches for exotic weak currents (non V-A)

- tensor currents
- scalar currents

2. symmetry tests

- parity
- time reversal / CP violation

3. determine V 4 and test CVC
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distribution in

- electron and neutrino directions and in _

- electron energy
from polarized nuclei
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114n and ®°Co beta asymmetry parameter, A

Wauters et al.

in 13 T external polarizing field;

5/31/2010

used GEANT4 code to account for :
- detection geometry
- magnetic field effects
- scattering

collimator

feed through

Si p-I-n diode
(500 pm, O =9 mm)
operating at 10 K

Leuven 3He - “He dilution refrigerator setup
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Aexp (114|n) = -0.994 (10)stat (1O)syst major systematic errors:

(Agy = -1.000) - perforrr_\an(_:e of GEANT code _(scfattering)
- determination of nuclear polarization

(most precise result for A uclear €ver!)

F. Wauters et al., Phys. Rev. C 80 (2009) 062501(R)
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Polarizing atoms/ions in a particle trap:

- Paul trap ; optical pumping of ion cloud

(LPC-GANIL) in magnetic holding field
- Penning trap : collinear polarization by optical pumping

(WITCH-ISOLDE, DESIR) in beam line before trap

ISAC an_be_aml ring o—
electrode sbalhg

- MOT trap : optical pumping of ion cloud }(ﬂ»%

(TRIUMF, Berkeley, KVI) in magnetic holding field LEE:EL \ TH

%Neu trallzer

Collection chamber

Alternative : stop ions in superfluid He and
polarize by optical pumping (cf. talk by T. Shimod  a)
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Example of polarized atoms in MOT: neutrinoa symmetry parameter for 37K

— B,(K) = —0.755(24)
: B, =-0.779(6)

5 % precision

very difficult to determine
nuclear polarization precisely !

v

My, > 180 GeV/c? (90 % C.L.)

CaF2{Eu)

TRINAT MOT trap @ TRIUMF

3’K — D. Melconian, J.A. Behr et al., Phys. Lett. B6 49 (2007) 370
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Polarization by optical pumping and determination of
nuclear polarization via photoionization ina MOT
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Longitudinal polarization of positrons emitted by polarized nuclei

experimental quantity

R=P/P* = Rgy[1+KkA] with : P - (P*) is B particle longitudinal polarization
> for B's emitted opposite to (in the direction of)
A=(o0+() the polarized nuclear spin vector

(PP for unpolarized nuclei)
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Results :

observable nucleus (6 + £ )?

P-/P* 107|n  .0.0003(58) 1)
P-/ P* 12N 0.0064(76) 2)
P-/ P* 12N -0.0001(34) 3)
P-/P®  107|n  0.0021(17) 4

average 0.0017(14)
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1) N. Severijns et al., PRL 70 (1993) 4047, 73 (1 994) 611

2) M. Allet et al., Phys. Lett. B363 (1996) 139
3) E. Thomas et al., Nucl. Phys. A694 (2001) 559
4) N. Severijns et al., Nucl. Phys. A629 (1998) 4 23c
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3. Relative positron polarization measurements with polarized nuclei

EP [l— IBAeXp (5+Z):l
= g
sensitivity
factor k

(>> for 2= Acp )

Isotope k sensitivity to

My, [GeV/c?]
(90% C.L.)
32.2
12.5
15.7
18.8
17.9
25.7

(for P =0.80, and a 1% precisionon R/R ;)

B A [ 14 A |

with Ry =
|:132 i A\exp:“:l_ A\sxp]
A, =B P A (cosb)
L=vic; P =nuclear polarization

significant potential compared to
present lower limit of 320 GeV/c

2
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T =1/2 superallowed mirror transitions

] . LA
o MITTOT s ! V V 2F TD —0 : —
Ft E,fvf(l+5,q)(l+5ws_5(?)= - with IO_CAMGT/CVMF
(1+ }Tp“)

Parent Ft §Ft
nucleus (s) (%)
*H 11353+£1.5  0.13
e 3933416 041 .
BN 4682.0+49  0.10 — 0" -0
50 4402+11 025 I:to _ 2Ft
3 2300.4+£6.2 0.7
"“Ne 17184432  0.19
2INa 4085+12 029 K
BMg 4725+17 036 = = /'2\ v
BAl 3721.1£7.0  0.19 Gs(V<: (1+ A
275j 4160+20 048 F\ "ud R)
2p 4809+19  0.40
g 4828+33  0.68
3l 5618413  0.23
35Ar 5688.6+7.2  0.13
K 4562+28 0.6l < accuracy of 0.1 % to 0.4 % for most cases
¥Ca 431516 037
— 2849£11 039 [ Ng |.S. Towner etal., Phys. Rev. 78 (2008) 0 555501 ]
Ti 3701+56  1.51
a5y 4382499 226
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- extract mixing ratio  2=C\Mg /G M¢from correlation measurements:

J P J Dy
p. |
Beta asymmetry Neutrino asymmetry v angularcorrelation
Ag > p B,—>p

/ ag, = |p|
p.

- there are 35 candidates between 3H and 83Mo, near the N = Z line

(best are the ones with A < 45 about)
- correlation measurements have been carried out for:

1F, ®Ne, #INa, 2°P, 3*Ar and 3K
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ls the strength of the vector coupling the same In all T=1/2 transitions 7

[ O. Naviliat-Cuncic & N.S., Phys. Rev. Lett. 102 (2009) 142302

Fty=2Ft(0°— 07)

Fto= 6173 +22 s
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* New value of |V, 0.976 © oion )
0974 | ® e
V. 4=0.9719(17) 0972 - 007 ’ _ i
0970 | neutron _: . l

reduce by new measurements : .
of Ft values and 0.968 1 ke

Mass number A

* First consistent test of CVC from
a set of nuclear transitions other
than super-allowed pure Fermi

correlation coefficients
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- sensitivity of a and A for mirror nuclei, best cases

PBv correlation: Aa=0.5% B asymmetry parameter AA=0.5%
AVyg AVyq AVyqg AVyq
Isotope (present Ft-value) | (no error from Ft) | (present Ft-value) | (no error frur{Ft}
°H 0.0011 0.0010 0.0011
0.0017 0.0017 requires
) ) O(Ft )~ 5x 10
L' 0.0020 0.0016 Le.
factor 2 -10
0.0018 0.0014 better
0.0014 0.0010
0.0020 0.0018
- 0.0018
0.0021 0.0018
0.0019 0.0018
Note: - AVy from ag, for all mirror transitionsupto  3°Ca < 0.0018 if no error from Ft

- [Vua| (07 = 0%) =0.97425 £ 0.00022 and |V 4| (mirror) = 0.9719 + 0.0017
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B. Time reversal

1. D triple correlation

2. Rtriple correlation

this is for another talk ....
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half-life

of Ft values for mirror nuclei

relative contributions to error bars

branching
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Complimentarity of

beta decay RHC results and collider results,

In general LRS models
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