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First-forbidden β decay



Ideal nucleus to study first-forbidden vs allowed beta decay?

-well understood wave functions => close to doubly magic nuclei
-low Qβ value (few states to be populated) => close to stability
-both negative and positive parity spin 0 and 1 states with Ex< Qβ



Ideal nucleus to study first-forbidden vs allowed beta decay?

Shell Modell: Hubert Grawe
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ISOLDE decay station



Also molecules: 
206Hg1H2 and 192Au16O

208Hg rates:

~ 5 pps (2014)
~25 pps (2016)

p (1.4 GeV)+Pb



208Tl





Lifetime measurements

Isomer                                                            Ground state

Previous values:
41(5) min L. Zhang et al., PRC 49, R592 (1994).
132(50) s R. Caballero-Folch et al., PRL117, 012501 (2016)
PRC 95, 064322 (2017).



SM: Hubert Grawe

interaction
(two-body matrix elements)

Beta decay via FF:

νg9/2-> πh11/2

νi11/2-> πh11/2

OR

Allowed transitions

(ν1g9/2-> π0g7/2)

Allowed νi11/2-> πi13/2:

Via small mixing of 

π-2 πi13/2 νi11/2 into 

the low-lying 1+ states

First-forbidden vs allowed beta decay



Z=82 N=126
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Decays resulting in 2p2h not shown; 1g9/2->0g7/2 etc forbidden by Δn=0 selection rule

Competition between first-forbidden and allowed beta decay



Conclusions

First-forbidden – allowed β-decay competition in 208Hg-> 208Tl

First-forbidden won (three negative parity states directly fed)

First observation of 0+ -> 0- β decay when daughter state core 

excited (important for mesonic corrections of effective operators)

208Tl validates/tests the proton-neutron interaction (H7B)


