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The CVC hypothesis

corrected Ft—value should be equal for all B-decays in the same subset

* Two subsets of nuclear B-decays investigated: superallowed 0*>0*(J"=0"%, T=1) and T=1/2 mirror nuclei
* important for tests of the Standard Model by setting tight limits on the existence of scalar currents
e provides the most precise value for V , to test the unitary of CKM matrix.
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The CVC hypothesis

Low-Z isotopes: most sensitive to scalar interaction due to low Q

* Three (four) experimental quantities contribute to the determination of F £
Q, half-life t, ,, branching ratio BR, Fermi/GT mixing ratio p

* Ifthere is a scalar interaction an additional term approximately inversely proportional to Q would
be presentin F t.

* Only the Q-value of 1*O was not measured with a Penning trap.

* Lower dominance of experimental uncertainties in mirror nuclei.

Important: p is only determined for five nuclei (*°Ne, ?!Na, 2°P, 3°Ar, 37K)
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LEBIT (Low Energy Beam lon TRAP)

The only Penning trap mass spectrometry at a fragment separator
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Time-of-Flight lon Cyclotron Resonance (TOF-ICR)

From time-of-flight to Q value
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Measurements at LEBIT and their impact

Uncertainty of the Q value was pushed to insignificant levels

* 140 and ?'Na: measured directly

o 11C and 2°P; determined via mass
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Measurements at LEBIT and their impact

Independent unitarity test for CKM matrix

’ _ T=1/2 mirror nuclei provide a complementary,
=ft(1+6 14+6y-6.-) =3073.8(2.8) s
F 2 R) ( NS C) (2:8) independent approach to determine V4 element

Uncertainty reduced to 1.9s with new branching ratio. | ¢ the CKM matrix.
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With Ft from superallowed 0*—=>0* decays and from T=1/2 mirror decays:
Prediction of p for1C: p=0.7493(5)
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Summary and Outlook

» Penning trap mass spectrometer LEBIT is an excellent tool for mass measurements
» Qg values of 2!Na, 2°P, and 1C to study T=1/2 mirror nuclei
» Qg value of 10 to study superallowed beta emitters
» Active community
- Recent half-life measurements

» Qg value measurements of Tz=-1 nuclei
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The Single lon Penning Trap (SIPT) project

Advancing sensitivity of LEBIT
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TOF-ICR measurement at SIPT

available with backwards extraction
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