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Motivation of the v-Ball2 Fission Campaign

e v-Balll (2018): Problems with LaBr detectors and
data

e |nsufficient time-walk calibration

e Limited fast-timing technique: slope/convolution
method

e v-Ball2 (2022): follow-up campaign successfully
accomplished

e Successful time-walk calibration and time alignment
using °?Eu source data

e Verification of the fast-timing technique using
strongly-produced *#®*°Te as test cases

https://alto.ijclab.in2p3.fr
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The Fast-Timing Technique: The Centroid Shift Method
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A. Harter et al. Nucl. Instrum. Methods A, 1053:168356 (2024)
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The Fast-Timing Technique: Time-Walk Calibration
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The Fast-Timing Technique: Time-Walk Calibration
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Selection of Prompt and Delayed Events

La B r DeteCtO rS Event time window:
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Selection of Prompt and Delayed Events

La B r DeteCtOrS Event time window:
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Prompt time window: 38-47 ns




Selection of Prompt and Delayed Events
HPGe Detectors ver fime window
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Selection of Prompt and Delayed Events

H PGe DeteCtO rS Event time window:

400 ns
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Verification of the Fast-Timing Technique
@v-Ball2 using 134136Te
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[3] G. Hafner et al., Phys. Rev. C, 103:034317 (2021)
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Production of various neutron-rich isotopes at
different yields ranging from 0.1% — 4%

]34—]36Te.

v’ Strongly produced (~4%)
v/ Studied extensively in recent years [1,2]*
v’ Lifetimes in the range of ps to a few ns

v’ Studied in nu-Balll [3]

|deal test cases for the fast-timing measurement
using the centroid shift method with v-Ball2

[1] J. M. Allmond et al., Phys. Rev. Lett., 118 (2017), [2] C. J. Barton et al., PLB, 551:269-276 (2003)

*more studies are presented on slide 23
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Lifetime Measurements in 3°Te
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Data Analysis
e Ge-La-La (triple) events
- HPGe gate for cleaner spectra
- Determination of time difference using LaBr
e Ge-La-Ge (triple) events

- Energy projections in HPGe detectors to
validate quality of the HPGe gate and cleanliness
of LaBr coincidence spectra

e HPGe sum gates:. coincidence spectra and time
spectra summed up for different HPGe gates:

[Ge-La-La] + [Ge,-La-La] + [Ges-La-La]

- Increased statistics

10



Lifetime Measurements in *°Te: 2+ state
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Lifetime Measurements in *°Te: 2+ state

Background Correction:

e Measurement of centroids at different
energies around the FEP

e |nterpolation of the Background Cgs below
the FEP

e Correction is applied for both feeder (f)
and decay (d) transition

C =C,on + P/b(Eq) teor (Er) +p/b(Ef) teor(Eq)
FEP exp p/b(E,) + p/b(Ea)

Cexp + CBG (E)
p/b(E)

teor(E) =

J.M. Régis, et.al, Nucl. Instrum. Methods Phys. Res. A, 955 (2020)
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Lifetime Measurements in *°Te: 2+, state preliminary
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[1] G. Hafner et al., Phys. Rev. C, 103:034317 (2021)
[2] E.A. Mccutchan, Nucl. Data Sheets, 152:331-667 (2018)
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Lifetime Measurements in 3°Te: 6% state
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Lifetime Measurements in 3°Te: 6% state

Cpc(749)= 80(10) ps
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Lifetime Measurements in *°Te: 6*, state  preliminary
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*possible contamination by fission partners y-rays
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Lifetime Measurements in ¥4Te: 2*, state

e HPGe sum gates [keV]
e 115, 706, 2322, 2865 (B4Te)
e 152, 326 (°2Zr, strongest fission partner)

e Isomeric 6" state in ®*Te with Ty» = 164.1(9) ns:

— Gates on transitions below the isomer are asigned to
a delayed time window of 100-350 ns

e Prompt time window for gates on transitions above the
isomeric state in *®Te and on transitions in '°%Zr
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G. Hafner et al., Phys. Rev. C, 103:034317 (2021)
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Lifetime Measurements in ¥4Te: 2*, state
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Lifetime Measurements in ¥4Te: 2*, state preliminary
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[1] C. J. Barton et al.,, Phys. Lett. B, 551:269-276 (2003)
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Lifetime Measurements in *4Te: 4+, state
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Lifetime Measurements in *4Te: 4+, state
Centroid Shift Method preliminary
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Lifetime Measurements in *4Te: 4+, state
slope and convolution method preliminary
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Summary of first Results from the Fast-Timing Analysis
within the v-Ball2 Fission Campaign preliminary

lifetime [ps]

this work

v-Balll

Isotope Jr Literature
(v-Ball2)
134Te 2+ <13 0.9(1)
4% 1934(69) 2020F (140)[1] 1960(160)
19447(100) 2160(190)
1850(140)
136Te 27 34(12) < 45;t[1] 31(6)
42(8)
41(6)
27(2)
33(15)
26(4)
4 112(12) 142% +38]1] 100(14)
98(50)
67 195(15) 3207+ 7411) -

T slope fit
T convolution fit

C. J. Barton et al., Phys. Lett. B, 551:269-276 (2003)
A. A. Sonzogni, Nucl. Data Sheets, 103:1-182 (2004)

J. P. Omtvedt et al., Phys. Rev. Lett., 75:3090 (1995)
A. Kawade et al., Z. Phys. A, 298:187 (1980)

E. A. Mccutchan, Nucl. Data Sheets, 152:331 (2018)

H. Mach et al., World Scientific, Singapore (2008)
M. Danchev et al., Phys. Rev. C, 84 (2011)

J. M. Allmond et al., Phys. Rev. Lett., 118:092503 (2017)

V. Vaquero et al., Phys. Rev. C., 99:034306 (2019)
V. Vaquero et al., Phys. Rev. C., 99:034306 (2019)
J. M. Allmond et al., Phys. Rev. Lett., 118:092503 (2017)
V. Vaquero et al., Phys. Rev. C., 99:034306 (2019)

[1] G. Hafner et al., Phys. Rev. C, 103:034317 (2021)
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Summary and Outlook

e Successful v-Ball2 fission campaign with very good statistics (Oct. 2022)

v Time-walk calibration curve

v~ Successfull verification of v-Ball2 fast-timing analysis with known lifetimes
134.136Ta ysing the centroid-shift method

v' Good agreement of experimental results with theoretical predictions

e Next steps:

» Complete sorting of the 233U data set (June 2022)

P Using events for fast-timing with higher orders of multiplicity (M >=3) ?
» New analysis of the 6" in '**Te using different approaches ?

» Finalising of the new fast-timing results for 343*Te

» Determination of lifetimes in neutron-rich 74~7°Kr
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