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Motivation for °He Experiment
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Background — Weak Interaction

Standard Model of Elementary Particles
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Interaction Hamiltonian
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New physics — right-handed currents and chirality flipping interactions



Background — Fierz Interference

Hint = Hyy + Hgp
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a = 0 for pure Gamov-Teller Transition (like °He)



Background — Helicity and Chirality

mewﬁ% Chirality:

- spin projection unto “internal velocity” direction
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Beta Spectra from °He

o Emitted betas will undergo cyclotron motion

oDue to relativity — the frequency of motion is
related to energy:
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oExperiment will sample frequencies at varying
B

oDetector will normalize spectra by monitoring
the number of ®He atoms
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Detector

Diagram Components

-Wire Chamber
- Anode (red)

- Cathodes (blue)

-Silicon Detector

-High Woltage Connection

-Gas Input Valve




Detector

Wire Chamber
o B particles will ionize gas atoms

> High voltage (2800 V) accelerates dislodged
charged particles

o Charged particles will continue to ionize gas
atoms (avalanche)

> Charge will collect on wires — induce a current

Silicon Detector
> B particle will continue to Silicon detector

o Semiconductor detector

Coincidence is set up — highly sensitive to Betas
but not background

Creation of discrete avalanches in a proportional counter

Original ionisation events

Path of / /
Q

ionising particle

Boundary of
avalanche region

Anode wire (+ ve)

Discrete avalanches




Detector- Setup

Gate and Delay
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Results - Spectra

Proportional Counter Silicon Detector

10000 10000

1000 1000

t.:..'.ﬂ—

2 0 !
S 100 € [ ]
o o ®
O S ° : °
[ ]
o ©
® o
o ©
10 P .
: 1
[ ] [ ] [ X ) o0
GRS @00 00 o000 O™ [ J
. X I ] [ J
1
0 500 1000 1500 2000 2500 ! ¢ o
0 500 1000 1500 2000 2500
Channel




Results - Analysis
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Uncertainty
1.175
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2.013
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Future Plans

oReduce noise — possibly with Mylar sheet over Silicon detector

oTake background for each trial

oStabilize the Beta source
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