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This is the standard model:

These are not:

The standard model and beyond
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ǒProfumo, Ramsey-Musolf, Tulin, Phys. 

Rev. D 75, 075017 (2007)

ǒVos, Wilschut, Timmermans, Rev. Mod. 

Phys. 87, 1483 (2015)

ǒBhattacharya et al., Phys. Rev. D 94, 

054508 (2016)

or SUSY, oréRight-handed bosons, scalar/tensor leptoquarks,or

pure ὠ ὃinteraction
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Goal:

To complement high-energy experiments by pushing the precision frontier

Angular correlations in ‍decay: values sensitive to new physics

Global gameplan:

Measure the ‍-decay parameters

Compare to SM predictions

Look for deviations ᵾ new physics

Precision of Ȣ Ϸneeded to complement other searches (LHC)

Naviliat-Cuncic and Gonzalez-Alonso, Ann Phys 525, 600 (2013)  

Cirigliano, Gonzalez-Alonso and Graesser, JHEP 1302, 046 (2013)

Vos, Wilschut and Timmermans, RMP 87, 1483 (2015)  

González-Alonso, Naviliat-Ļunļiĺand Severijns, arXiv:1803.08732

The precision frontier
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(Hopefully you saw the nice talk by González-Alonso this morning)
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CMS collaboration, Phys. Rev. D 91, 092005 (2015)

Look for direct production ᵼexcess of events in the missing transverse energy

„ὴὴO Ὡ -%4ὢ channel with ὒ᷿ ςπÆÂat ί ψ4Å6

The energy frontier
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CMS collaboration, Phys. Rev. D 91, 092005 (2015)

Look for direct production ᵼexcess of events in the missing transverse energy

„ὴὴO Ὡ -%4ὢ channel with ὒ᷿ ςπÆÂat ί ψ4Å6

No excess observed ᶇ place limits 
(see Gonzalez-Alonzo, arXiv:1803.08732 for EFT interpretation)

The energy frontier
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Ion traps

Can trap any ion

Well-known for mass measurements (ISOLTRAP, JYFLTRAP, LEBIT, TITAN,é)

Beta-Decay Paul Trap @ ANL

‍-’correlation of 8Li to 1%; poised to reach 0.1% precision

No other correlation experiments completed yet, but a number are planned:

TAMUTRAP @ Texas A&M (32Ar; 20Mg, 24Si, 28S, 36Ca, 40Ti)

LPCTrap @ GANIL (6He)

EIBT @ Weizmann Institute ᴼSARAF (6He to start)

NSLTrap @ Notre Dame (11C, 13N, 15O, 17F)

Magneto-optical traps

Atoms are cold and confined to a small volume

Isomerically selective; low backgrounds

Very shallow trap, minimal volumes to scatter off

0.1% is a tall orderéhow to reach that precision?
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Difficulty with MOTs: not all atoms can be trapped


