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@INM Superallowed Mixed Mirror [§ decay
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Measurements needed :
* Qg value
 Branching ratio of super-allowed transition

* B-decay half-life
» GT-to-F mixing ratio: ag,, Ay
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@INM Introduction: quark-mixing matrix CKM
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0" to 0° pion decay neutron decay

Improvements require:

- new and precise measurements of correlation coefficients,
(e.g. PBv-correlation coefficient a and beta asymmetry parameter A)

- improved corrected Ft-values for T=1/2 mirror transitions
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%.Nm Why to re-measure 37K ?
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T=1/2 decay is predominantly 3/2+ to 3/2*
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%,Nm Half-life and BR measurement of 'K
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Detection setup at LA1 beamline

=

Experlmental procedure:
\Q « production with CaO target

] ¢ separation with HRS/GPS A=37

« accumulation on tape

« tape transport into setup

« measurement for 3-20T,,

 background

» tape move and new cycle start
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@ deux infinis

IN2P3
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Experimental details

Measurements with o +
 a fast DAQ Sy3tem 1238 ® o
- two electronic chains: 2 _ﬂ. ]
2, 4,8, 16 and 32 ps fixed dead-time | 2"/ + SRR
] Em | Ty, = (123656 £ 0.37)s @ 2ps 3
* a listmode DAQ system | Tia = 123599 £ 04%% W ips s
- half-life measurement with 200ps DT 1 = @3589 £ 049 e
- y-ray measurement for branching ratio | = T s 0ane |
- 1% 20 25 30 RLmSGHLJmé\S”_ 45 20
search for systematic errors: ——— —
! DAGI ]
- different CFD thresholds “ +
- different detector HV e \ﬂ *.E i
- different cycle times N CTAT P
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%,NZPB Problems encountered in 2014
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Les deux infinis

Problems

in 2014
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@'Nm Beam request

'.A\Alr‘pl.lz ~ 0.1 % Transport Measuring time background
*ABR ~ 0.1% Accumulation g

« long cycles: 0.3s+1s+ 10T, +3s+2s~36S
- effective rate: 2000 37K decays detected/cycle
« 7 shifts of effective counting: ~ 9 million 3K decays

« 1 shift for systematic errors (high count rate) ~ 2 million 3’K decays
AT,,<0.1%

e with 8 long cycle shifts + 3 short cycle shifts
~ 1000 B-y for 2796 keV (sY=O.2%)

ABR <0.1 %

« 1 shift to optimise production

=» Total request: 12 shifts

CERN-INTC 9



@mzw Improvements
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limit counting rate to 2000 cps

Improve beam focusing on catcher

Improve collimation in front of setup and further from the setup
use TDC between B signal and y signal

use FASTER DAQ in addition to standard DAQ
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Measurements performed since our measurement:
« P. D. Shidling et al., Phys. Rev. C 90, 032501 (2014) & T, = 1.2365(9) s
 B. Fenker et al., PRL 120, 062502 (2018) =2 p=0.576(6)

Foreseen in future: p measurement with LPCTRAP
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@.Nm Existing measurements
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v least known quantity: Gamow-Teller / Fermi
v second least known quantity: half-life

uncertainty (x 10'4)
W
-

37K
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