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That’s odd...

Anomalous lifetimes in odd-mass Te
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Collectivity in Cd and Te L
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7 =59 Te Te Te Te Te Te Te Te Te Te Te Te Te 're.'ren*reﬂ

e\

Ma9\e*
A DT @@ - - - - - -
S P - - - - - i

4+ ——1.39PS

+ - 3.1 PS
0+ — 9.9 PS 2

114Cd 2+ —¥—10.2PS

0+ —¥— STABLE ¥ M
2024-11-01 Ebba Ahlgren Cederlof | Swedish Nuclear Physics meeting 2



B(E2) and collectivity

Near magic Vibrator Rotor
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Collectivity in Te
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Is there more information
to get in the midshell?
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Odd mass isotopes

Exp. Theory
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/@

Objective Method Goal

« Measure lifetimes of * Plunger experiment « |nvestigate vibrational
15/2- and 19/2- states « RDDS nature of midshell Te
in '""Te and "Te - DDCM

- Calculate By,

1
B(E2) «< —
T
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Recoil production

« Optimized for '"18Te [1] « Beam energy: 75 MeV
[1] Cederl6f,E.A. etal., Eur. Phys.J.A59,300(2023) . BeOm Curren_l_, 4 pnA

Fusion-evaporation reaction
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Lifetime measurement

« RDDS technigue
« DPUNS plunger

« 8 distances
¢ X:25-215um
 ToF: 6 -54 ps
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Gamma-ray detection

Jurogam |l Rng3  Ring 4

Ring 2

» 4 rings of HPGe detectors

- Ring 1: 5 detectors Ring 1
* Ring 2: 10 detectors \ L

\ \ 1
Target

* Ring 3 and 4: not used Bearm axis

Y

« angles ~ 920° (small Doppler shifts) ,

- Efficiency @ 1.3 MeV:~2% (Ring 1 + 2)
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Differential Decay Curve Method

RDDS data
Unshifted 1
A
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DDCM analysis

For each x:
Bs, A, 1
(o) = Do Audr) 1
o1Bs, Astx) v
Where:

Y, X3
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Direct gate not always possible

Shifted Unshifted

Problem:

« 19/2- doubletin ""Te

« Direct gate not possible C
Solution:

« "Indirect gate” on 23/2

DDCM with indirect gate:

r(z) = {C,, A} (2) =6 -{C,,B,}(x) | 1
%{OSAS}(I:) v
5(z) = {Cs, Au}(z) +{C5, A} =)

B {Cs, Bu} (@) +{Cs, Be} ()
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Results 11"Te: 15/2° > 11/2°

Direct gate

{JBLs A, } (.'_I‘-)
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Results 119Te: 15/2° > 11/2°

Indirect gate

Challenges:

» Lifetime of 15/2- dependent on
fit of B,

« Relatively low statistics

« Sensitive to the background
subtraction
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Discussion

« 118Te shows excellent agreement with the vibrational limit, while
« Neighbouring odd-mass ''"Te and ""Te show surprisingly small B,,, values.
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Summary

« Measured lifetimes in the h,,,, band of '"Te and '"“Te
for the first fime.

« Analysis is still ongoing.
« Challenges: Low statistics and sensitivity to background
subtraction.

« Results are preliminary pointing towards unusually low
B4/, Values.
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