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Start with (part of) the often-quoted angular distribution of the decay:  
(Jackson, Treiman and Wyld, Phys Rev 106 and Nucl Phys 4, 1957)

♫decay to search for new physics
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Angular correlations 

of K and Rb isotopes

Recent result:  ὃ of  σχ+

The TRIUMF Neutral Atom Trap 

up to ψ ρπ37K/s

υπππρπ80,92Rb/s

TiC target

1750 ЈC
70 µA

protons
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Beautiful nucleus to test the standard model:

Alkali atom ᵼñeasyò to trap with a MOT and polarize with optical pumping

Isobaric analogue decay

ᵼ theoretically clean; 

recoil-order corrections 

under control

Lifetime, Q-value and 

branches (i.e. the Ὂὸvalue) 

well known

Strong branch to the ground 

state

Easy to polarize via optical

pumping

Isobaric analogue decay of  37K
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Correlation SM expectation

‍ ’correlation ὥ πȢφφτψρψ

Fierz interference ὦ π (sensitive to scalars & tensors)

♫asymmetry ═♫ Ȣ

’asymmetry ὄ πȢχχπςρψ

Time-violating correlation Ὀ π (sensitive to imaginary couplings)

The ╕◄is measured well enough    (for now)
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Currently analyzing data for improving the 

branching ratio (which currently limits these predictions)
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No time to go into details, but basically

Measure the rate of photions (ᵾ fluorescence) as a function of time

Model sublevel populations using the optical Bloch equations

Determine the average nuclear polarization:  

Optical pumping is fast and efficient !
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