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Introduction — Collectivity vs SP dot
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Introduction — existing data
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The experiment @

TYFL
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The experimental setup @ JYFL
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The Recoil-Decay Tagging (RDT) technique
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Identification of 19Xe via RDT
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Results
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Results — 107 Te
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Discussion —

Shell model
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Discussion — decay to "Te
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Modern Aspects in Nuclear Structure 2025 — Bormio, Italy



Discussion — '”"""'"Te systematics: 5/2*and 7/2*

7690 7745
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no isomer?

Zs. Dombradi et al., PRC 51 (1995)
G.De Angelis et al, PLB 437 (1998)
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Discussion — '”"""'"Te systematics: 5/2*and 7/2*
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Discussion — % Te lifetime

I I I I [ I I I I I I [ ' ' en——
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I 04
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A. Banu et al., Phys. Rev. C 72, 061305(R) (2005).
|. Darby et al., Phys. Rev. Lett. 105, 162502 (2010).

T. Back et al., Phys. Rev. C 84, 041306(R) (2011).
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Conclusions and perspectives

B Results from JYFL exp populating (*'"Xe and) '""Te.

B Level scheme extended in '”Te and SM calculations done, indication of collectivity
and draft in preparation.

m First low-lying excited states relying on systematics, which seems to indicate a swap
of 5/2+ and 7 /2*between ®Te and "¥Te. Attempt to extract AD from our Te data.

B Probably transfer/ko or lifetime/Coulex experiment in light o-e Te isotopes would
contribute to establishing the J~

B During spring this year a lifetime measurement is planned with AGATA@ LNL on
the light Te-I-Xe
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1,(143°)

1, (79°)+1,(101°
1e the angular momentum transferred by the vy rays.
‘he case of weak transitions the ratios R had too large
ors to draw definite conclusions. Even in the case of
ng transitions there remains some ambiguity, as the
1e ratio can correspond to, e.g., a AI = 2 stretched
or a Al = 0 mixed M1/E?2 transition with appropri-
mixing ratio, or similarly, the ratio can be the same
a pure Al = 0 and a mixed Al = 1 transition. In the
lysis we always assumed AI > 0. According to the-
tical estimates for stretched E2 transitions R ~ 1.5
| for stretched dipole transitions R ~ 0.8.

y shown in Table I were used to deter-
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Band 3 Band 4 Band2 Band 6 Band 1 Band 5 K. Starosta et al., Phys. Rev. C 61, 034308

e — (2000).
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| Te n e posed on the basis of the multipolarity assignments for
sfw AI_@/T) e __9;_&1[2) .............. § the
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The MARA setup
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The experiment

54Fe(*Ni,2n)Xe @ 215 MeV

1072 . . :
I=3.8pnA S oo o
12 days of beamtime ol
Xe 110 =y
93 ms .S. 104 b
OV a3.717 =
Recoil-oo tagging Y e ;. :
10000 110x. 106 Te 106 g 10° .
50000 2) e ' 70 us I(a) = 64 % 9
Ll v
o 505 b) : a4.160
N I Sn 102
B ettt Ly 385 I() = 100 % T I N N S
2 Fo 160 180 200 220 240
o 20;_ 5}3334569 Beam energy [MeV)
PR RN I A T H W O N ST H M TR N B o N T IR S R N R N 1063...
0 2500 3000 3500 4000 4500

E,, (keV)

M. Sandzelius et al., Phys. Rev. Lett. 99 (2007) 022501
A. Korgul et al., Phys. Rev. C 77 (2008) 034301

A. Illana

NSD2024 - Valencia (Spain) 30




Results — 119Xe

(4752) __(137)
| ]
. }
| |
[ ]
(918)
. 5— ‘\ :: : : : 1 1" 1
= Cb) Gate on 641jkeV ' = g : '
45 g 3634 ¢ (117 oL 1 e my “nn['l Ciionmiwh wiiiein oy
40 = _ (10%) _ (3538) L EoGueonmoley | f P L
> 35F v i ) E 0: N THN| T A l TH NN
.&) 3of— (776) 3164 (87 2 5%_dl) Sum of 469 + 641+§776“ b ' noo
o F £ = ' % ollui 14 At
= 2sE 7 3 (87) § 2762 587 £ ol
~ 20;_ ﬁ o - 2578 (7) 5 Ee). Gate on 584IkeV Lo A i : o
= F 00 ~ 0 Cit o mal oadwp s fins EJLI i I
g 1sE- W 0 2 o~ 0 877 = = = : 3
> °F 4 © ~ | o 691 S8 Ff)Gateon S87keV | b i i i ]
= o~ - C ! bt ! -
O 10 = |l = 6" 1856 ’ .?'.QALQ“‘ (57) oE__ 1111 i J]nnn.ﬁhumﬂ polmn i le 4 oo
SRR | PR || | P N Y TR | A W | R (N B LAP . ALl 51— B : T
SM MM M 1654340 (37) Eg? Gate on 69llkeV ii i E i i i
0 h . 1 il 11 /i | 1 I 85 j 0_ : | [!ll m 1 I! 116 ﬂ“ : 1] |‘ L 1.1 I
400 500 600 700 800 900 1000 543 50— R EE : F o
Energy (keV) Sk
---------------------- oE i1 : b B T
: i) Sum of 584 + 587 + 6913+ 885 keV '
641 \l | I \l‘ I J [0 ‘ m; \Ijl Jh ‘l\ [nn 1 : ‘ I
(2%) 469 10§_j)|Sum of469584+‘587"+641'+l670 keV T
1 o o D oor] ol Pl o o = 1] ..‘I - l. .. I PR
. 469 | 0 400 500 600 700 800 900 1000
0 0 Energy [keV]

NSD2024 - Valencia (Spain)



Introduction — existing data
S TS @

1 €) :
: I (595)
I« 28s 3852 117)
I l
I I 663.2
3189
/ \! l
/ 7 h |
I * |
©) 1o | i
T
777 I |
(4* |113 I ’I
643 \ |
2+ 47%
</
470
i 110X erg
B(E3:3~ = 07) =77(27)W..
M. Sandzelius et al., J.F. Smith et al., G. de Angelis et al.,
Phys. Rev. Lett. 99 (2007) 022501 Phys. Lett. B 523 (2001) 13-21 Phys. Lett. B 535 (2002) 93-102

D.Mengoni Bormio (Italy) 32




Results — 119Xe

9B
8373 4752) (13~
533 (12* 4469  (4447) (137) ¢ “‘)‘E“(" )
217 a
7540 (595) (918)
693 919.5 S .
= 6847 3834 9 (117
T R (10%) ¥ 3549
6305 6635.2 (10%)  (3538)
856 0 § (| P Table 2: Experimental B(E1)/B(E2) ratios and deduced B(E1) values
15~ 7721 I 3164 for the 5~ — 4% and 7~ — 67 transitions in 110-112.114Xe jsotopes.
5449 is (776)
+ _ |7 ik d-rogy . B(E1)/B(E2 BE]
dis 12 13 734 s0e § 7 (8%) y 2762 I ( _g/ (_2 ) _g )
769 2578 I If [107° fm™~] [107 W]
o2t 4 G- 1 8706 ) 5729 Ll MXe 5 —4°  08() 03 3
o LT 3922 l P ! 691 S84 7~ > 6" 22 (13) 9.6 (59)*
2304 10t 1 - 753 6+ 1907 (6" 1886 , 1994 (57) 112Xe 5= 4%t 29 (9) (5] 1.0 (3) (5]
. 3169 6194° (3°) 16520 756" 17(8)[5] 0.6 (2) [5]
1sss 8 — 7848 9900 4xe 5 4%  <0.02[7]  <0.003[7]
’ 764 769 _ Isss " 543 0.046 (13) [6]  0.006 (2) [6]
- 211 2_ o2 ez Lo @ @nf / 756" LSO 028(2) (7]
1623
4t 720 1549 555 6o61 * Assuming a quadrupole moment of 344 efm?2, taken from the theo-
1069 1173 2+ Pacs retical calculations.
J+ 619 1623 110
450 466.0 4
o R0 114 g, 112 0 Xe
0 Xegq Xess 56

G. de Angelis et al,,
Phys. Lett. B 535 (2002) 93-102

[5] J.F. Smith et al., Phys. Lett. B 523 (2001) 13-21
[6] S. Rugari et al., Phys. Rev. C 48 (1993) 2078
[7] E.S. Paul et al., Nucl. Phys. A 673 (2000) 31-44

J.F. Smith et al.,
Phys. Lett. B 523 (2001) 13-21

A. Illana

NSD2024 - Valencia (Spain) 33




	Slide 1
	Overview
	Introduction – Collectivity vs SP dof
	Introduction – SPE 100Sn
	Introduction – existing data
	Slide 6
	The experimental setup @ JYFL
	The experimental setup @ JYFL (2)
	The Recoil-Decay Tagging (RDT) technique
	Slide 10
	Published Results – 110Xe
	Slide 12
	Results – 107Te
	Results – 107Te level scheme
	Discussion – 107Te: comparison with theory
	Discussion – decay to 107Te
	Discussion – 109-111Te systematics: 5/2+ and 7/2+
	Discussion – 109-111Te systematics: 5/2+ and 7/2+ (2)
	Discussion – 108Te lifetime
	Conclusions and perspectives
	Thanks!
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	JYU Accelerator Laboratory (JYFL)
	The MARA setup
	JUROGAM3 + MARA
	The experiment
	Results – 110Xe
	Introduction – existing data
	Results – 110Xe (2)

