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|. Motivation

This experiment focuses on a precision measurement of the B energy spectrum in
’He decay to search for tensor type contributions to the weak interactions.
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The shape of B energy spectrum:

f m
NW) = pW(Wo — W)*(1 + 76) S(W)
Total Energy|  Phase Space

Beyond the Standard Model
Fierz interference term:b

Our first goal:
Shape Factor

SIW)=(1+Co+CiW+C_1/W)

Related to weak magnetism form factor
Dominant term C; ~0.65%/MeV

3. Measured B Spectra

Background subtracted energy spectrum obtained with
the Csl(Na) detector:
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6-7 slices between 3 and 6 s, with
0% events in each spectrum.
lected typically 107 events in | h run.

5. Fit Procedure

Approximation with dominant term C,
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/. Systematic effect: pile-up
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The largest systematic effect

About 10% relative variation on

weak magnetism form factor
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Implant a ®He beam into a Csl(Na) or a Na(l) scintillating detector.

The detector fully encloses the radioactive source so that no 8
particles can escape.

Instrumental Challenges Solution

Range of 3 particles (6mm)
Out-scattering

Back-scatteringg,

Detector éHe source

Dead Layer g

4. Theoretical Corrections and Geant4 Simulations

gm — Fermi function B particles lose energy in the detector
— [ Screening by collision and radiation.
c L —— Radiative T
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O D Weak magnetism contribution In € spectrum shape.
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Theoretical Corrections are dominated by Fermi function and radiative corrections.

2.05 E

- 2; ,*'f >i103
S .. Monte Carlo f,,./‘ S
O - | = '
T 15t P c|c 1 55_ Monte Carlo
O .185— - Clg 4 K
L 175F BI5 o5k .
17?—" =2 F £
T T il L= A 1 S
3 _05F-
5>é10 E
~— 4E -1=
3E =
| - 1.5
2= ] ] -
- C 1_ \IH {} ::li { ! N ‘ I :_
©|'T 0 i T 1 l' I: . l'l I! :EE |i§”i i s:\i :l" 4 2 | | | i | | | .
(D(D _1§_ l !Ii i\ ii! ili il || I|| ‘E ‘ EIIEI 1 |4 1 1 I6 1 1 I8 I I I1OI 1 |12| 1 |14| 1 |16| 1 1
O|= =
Q|2 -2 .
Ele < Fitted C| (/keV)
< L 3

There is no correlation between the

actual value of the system gain and C;.

20F I | There is an anti-correlation between the
T Gl

5 I | u. i ' I
10 L ” i 7 3 ’“fﬂ '= 1 ik ii.!il:' ’y,;.';li i ¥ systematic error of the system gain and C,.

5__ '\

Fitted C; (/keV)

Relative statistical uncertainty of the gain is
100563 664 0.06 008 01 018 014 016 616 02 6x 10 for a single spectrum with 10° events.
Gain Stretch - 1

8. Status and Outlook

Data analysis to extract weak magnetism is in progress.
Collected statistics will enable to extract weak
magnetism at ~5% relative statistical uncertainty.

Weak magnetism should manifest on the way down to
a precision measurement of the Fierz term.

This provides a benchmark test to any experimental
technique aiming to reach new levels of sensitivity.
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