N3mepBane Ha g-paKTOp HA H30Mep Ha '2/'Sn
¢ IIOMOIITA Ha
cuexTpomerpuuHarta cucrema RISING

JInausga ATtaHacoBa



MoTtuBauus

g-haktop ( M =8lKy)
—> HOCW MHOPMaLUA 3a egHOYaCTUYHATA CTPYKTYypa:
BbJ/IHOBA OYHKUMA, MarHUTEH AUNONEH oneparop, ...

—> U3yyaBaHe Ha NPOMEHUTE B CTPYKTypaTa Ha agpaTa ganed ot
NMUHUATA Ha CTabuUNHOCT

OpUEeHTaLus Ha CMMHA — Nony4vyeHa oT pparMeHTaumMsa Ha CHOM C
Z>30

—> CTaBa OOCTbMNHO U3y4YaBaHETO Ha SAPEHUTE MOMEHTU Ha
HeyTPOHHO boratu sgpa
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Spin-alignment and g-factors of isomers in 127:128Gn from fragmentation

of a 136Xe beam.

CHon: 3¢Xe npu 600 MeV/u

MuweHa: °Be ¢ gebenuHa: 1023 mg/cm?

Cenekuus Ha usorton: '2Sn npwm 300 MeV/u

Umnnantupaxe: 15mm plexiglass + 2 mm Cu (KyébuyHa KpucTtanHa
pelueTKa, 6e3 rpagueHT Ha eNeKTPUYHOTO norne)

Llen: 19/2* 4.5 us nsomep B '?’Sn

136Xe fragmentation at 600
Mev/u
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EXPERIMENTAL SET-UP ‘

Ge Clusters

FRS  Olits FRS Ealimaior

dipoles
Wedge 7 r - MUSIC Degradm‘

| Mwar Mwaz | Scal

Slits

Target

Beam

Spin-alighed secondary beam selected
(S2 slits + position selection in SC21)

SC41 gives t=0 signal for y-decay time measurement

Implantation: plexiglass degrader + 2 mm Cu (annealed)

SC42 and SC43 validates the event



g-RISING setup (Rare Isotope Spectroscopic INvestigations at GSI)
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4 clusters with BGO anticompton shields and short collimators
4 clusters with the former RISING shields Electronics: VXI and DGF

Stopper: 15mm plexiglas + 2 mm Cu

Total efficiency ('52Eu source) = 1.9 - 2.3 %



R{D)

N300p Ha marHMTHOTO none

1095 keV

KpuBa Ha pa3nag Ha 19/2*
nsomep Ha '?’Sn

T,,=4.5(3) ps

J. Pinston et al., PRC 61, 024312 (2000)

BpemeBu nHtepsan Texp ~ 12 us

9,,=-01 — T =2T

P 0sC

MarHntHo none B=0.12 T
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EHeprtnyeH cnektbp Ha '2’Sn
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Structure of 19/2+ isomer

Isomeric states below N = 82 in Sn isotopes — neutron holes in: h11/2 G d3/2

Experimental g-factors:

Jexp(N112) ~ -0.24

NI

19/2

15/2

732 | 715|567

1095

._.
_J] .-\..r-d"
(S )

1 1

gexp(s1/2) ~ _21 gexp(ds/z) ~ 050

The spin-parity assignment of the 19/2+ isomer is based on energy systematics.

19/2* isomer configuration:  (vh,.,,"®5),.

J. Pinston et al., PRC 61, 024312 (2000)

5 — 2 neutron state admixture of  (vh,,'d, "), with g, =-0.26
(Vvhy, .8, ")s. with g, =-0.09

emp
Experimental value gg,,(5-) = -0.06

19/2+ — 15/2° M2 transition => admixture with vg,,

: — Hp 2 A 2
Configuration: (V8112 N112 )10, AN (VO71 N1 190,

Corresponding g-factors: Jemp ~ “0-15 Jemp ~ -0-23



Isomeric ratio (arbitrary units)

Cenekuua Ha pasnpeneneHneTo no NMMync

A

Position on sci21 Position on sci21
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Pa3npeneneHne Ha pparmMeHTUTE No nMnysic n I3oMepHOTO OTHOLLEHME B HA4YarnoTo
N B Kpas Ha eKkCriepuMeHTa

N, (+a,,)

€4b,N,,, FG

VIsomepHO OTHOLLEHNE: R —



Ctatucrtuka

Bpol umnyncu B U3soMepHUTe y-nuHumM 3a '%’Sn

1095 keV | Compton edge 732 keV | 715 keV
of 1095 keV
Center 23980 99710 8360 33590
Wing 13700 57300 4870 19030
Total 68100 282200 23700 94900
Total - bg | 66435 6318 58998

Bpou umnyncu B usoMepHUTe y-nuHum 3a 28Sn

Field up

Field down

Total

321 keV

7721

/965

15686

From S. Lakshmi




R(t) doyHKumK

NHTEeH3NTET Ha N3NbyBaHETO B XOPU3OHTalriHa paBHUHA.
1(0,B,t)=1,e""(1- A,B,P,[cos(6 — w,1)])

I, —&l,

R(t) dyHKUnM R(t) =
I, +é&l,

Hetektopun Ha 90° (+45° n +£135° cnpsimo cHona)

|, = (A+L)T + (D+G)L 3A.B
L, = (A+L)\ + (D+G)T  R(?) = y 2 2 sin(2w, t)

272

Oetektopun Ha 302 (£75%u +105° cipsmo cHoma)

I, = (B+K)T + (C+J)d |

b= (B+K) + (C+)T R = 3A,B, sin(2w, 1)
8+2A,B, —3v3A,B, cos(2w,1)




R(t) doyHKumK
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R(t) =

NHTEH3NTET Ha N3NBbYBAHETO B XOPU3OHTalriHa paBHUHA.

1(0,B,t)=1,e""(1- A,B,P,[cos(6 — w,1)])

I, —&l,
I, +é&l,

®n +135° cnpsimo cHona)

R(t) = 34,5 sin(2w, 1)
4+ A,B,

u +105° cnipsimo cHora)

R(1) = 3A,B, sin(2w; 1)

 8+2A,B, —33A,B, cos(2m,1)



R = 3+/3A,B, sin2w,1 — 7/ 6) R(t) = —3A,B, cos(2w,t +1/6)
8+2A,B, —3A,B, cosQw,t — 7/ 6) 8+2A,B, —3+/3A,B, sin(2w,t + 7/ 6)

R() = 3+/3A,B, sin(2w,1 + 7/ 6) R() = 3A,B, cos(2a,t -7/ 6)
8+2A,B, —3A,B, cos(Qw,t + 7/ 6) 8+24,B, —3v/3A,B, sin2w,1 — 7/ 6)
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EkcnepumenTtaniu R(t) dyHkumm

kpuno 1095 KeV

kpuno 1095 KeV
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A,(732-M2)=-0.37  A,(1090-E2)=-0.39  A,(715-E1)=-0.4



Experimental g-factor

9(19/2+) = |0.16] — (vs,,'h

- _2)
1/2 11/2 719/2+

Comparison with large-scale shell model calculations
M. Hjorth-Jensen et al. Phys Rep 261 (1995) 125

. Model space: 2s
. 1328n core

. NN potential — derived from meson exchange models
. Free-nucleon operator for the magnetic moment

o 1055, 1d; 5, 0g.,, from N = 4 shell and h,,, from N = 5 shell

1§4Sn 1§6Sn 128G

10* level
g-factor 0.609 0.616 0.628
19/2+ level 1258n 127Sn 129Sn

g-factor 0.213 0.209 0.157




Conclusions

1. We have managed to read all the detectors from FRS
which allows us to make the proper isotope selection.

2. We report first results for the g-factor of 19/2* isomer of
127Gn. This is the first measurement of this isomer in the
Sn region.

3. Our analysis causes questions of the spins and parities
of the levels and multipolarities of transitions.

4. We have made comparison with realistic shell-model
calculations, which is in agreement with our result.
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