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(D Time profile extraction

2D fit, combined fit of all 1D time slices
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(2) Lifetime fit: conceptually

- The fime profile ts composed of a prompt response

(system) and the decay time (muon (ifetime)
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'g . ! Gamma | | | | |
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I
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(2) Lifetime fit (MIDAS)

10" Tail it t Viodel - Tail fit (no uX-ray close by)
| - Restricted to the part of the profile where the
g . Prompt component has vanished
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Systematics

A. Line position drift (D), @)'®@))
B. Background shape (@T) (@)

C. Prompt timing energy
-dependence ((2))
D. Method uncertainty: fully correlated
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A. Line position drift

Time slices correspond to HPGe detector drift-time
selection; later events are reconstructed at lower

energies due to, e.g., charge trapping.

- Include additional parameters (Au; and Aq;),

bound by pull terms (1 keV and 5%) @)
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— data — model
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B. Background shape

+ (0.9 ns

- Simple linear function might be insufficient e

in some cases s
s 1
1

- Convex/concave background shape can lead

L : . :
to under/over-estimation of intensity ol

- Assume number of counts attributed to

slope as uncertainty that is missed without

higher order of polynomial “» (1)(2)
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C. Prompt timing energy-dependence

t uXray (614 keV)
0.2 - — Spllne I =100 keV —+ 3.3 1S
o } uXray (456 keV)
; — stretched spline T ) 4 HPGe d q
3 . - Time response 1s energy and HPGe dependent
Z =8
= - Taken into account as transformation adding 2
additional parameters: stretch s from anchor a
0.0 1
— ' ' ' ' ' ' ' of spline before convolution
S 25- -
E 0.0-"c:;’-:':‘-:;t -.....".:::“::".."" - Parameters constrained by pull terms (64 ns,
= . ® ® Lo ® * ®
@ —2.5- - 25%) based on uX rays =2
~600 —400 —200 O 200 400 600
time (ns)
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Systematics: uncorrelated

A. Line pOSitiOIl drift (@, @ @) Uncertainty contributions for showcase data (ns)
B. Background shape ((1) (2))
o Statistics 1.3
C. Prompt timing energy
-dependence ((2)) Line position 0.7
Background 0.9

Dominant contribution —

Treaterd uncorrelated across different lines  Total 3.7
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D. Toy study

Treaterd correlated across different lines

| spline convolution

tail fit
- Monte Carlo sfudy -~ MC truth 0.6 ws
4000 - i
- Generate time profiles that resemble the real
dataset using asymimetric prompt Firming ; 0008
distribution g 2000 -
.
- Apply combined liftetime fit (and tail £it) method O
1000 -
- Median result differs by 0.6 us from Monte Carlo
ruth, added as uncertainty to final vesult . - 140

lifetime (ns)
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All systematics considered

Systematic effects

Line positions, HPGe detector cl«argeé

collection

...................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................

Prompt fiming response, energy

dependence



https://doi.org/10.1103/ky7q-nbr7
https://mediatum.ub.tum.de/1768054

Results
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MONUMENT result for 76Se [1]

¢ ALPACA Do .
150 - ¢ MIDAS - 70 statistically ndependent values
Combination l
1451 . - 25 from ALPACA
Suo{
£ ! . : - 45 from MIDAS
{ - Systematic uncertatnties as covariances
130 - |
125 - F— « —
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Discussion

Lifetime values (ns)

Expermiental Semi-empirical Theoretical”

Goulard-Primakoff Fuju-
[74, 15] Primakoff L14]

135.1+0.5 148.5+0.1 135.2 115.1—135.3 196.3 2541 59.¢4 ga = 0.8

This work 1) Other work [12) Primakoff 13 1¢] pnQRPA [14] 0, QRPA [T6]

73‘(’.5 9gA = 7.2-'?'**

* These are models used to calculate BB-decay NME

X% Consistent with earlier capture-rate studies, where calculations match experiment without quenching L% 18,

N oNnAdracAan AT110) () N\ A 1 /1 &
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Outlook

- 136Bg, T0OMo & *8T¢ data -> ongoing analysis on muon [ifefimes
- Request for further measurements with (ighter targets, e.g., T2C

- Aun adapted target chamber using St to reduce contamnation of C

- Stmulation work to tmprove the experimental sefup
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Conclusions

- MONUMENT measures OMC on BB-decay

daughter 1sotopes to tnform on OVBB-decay

NME calculations

- New experimental results for 7Se muon

(ifeitme: T = (135.1 + 0.5) us (3]

- Comparison with QRPA calculations ndicates

no need for quenching
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Thanks for your attention!
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