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motivation

» magnetic moments p=g*I — probe for investigation of single-particle
configuration properties
(spin, parity, proton/neutron characters)

> spin aligned nuclei — necessary for the magnetic moments study

Spin alignment of nuclei with isomeric states produced in the fragmentation reaction
has been studied so far only in:

light nuclei

intermediate energies of projectiles

= K. Asahi et al., Phys. Rev. C43, 456 (1991) — “B (beam *O at 60 MeV /u)

= W.-D. Schmidt-Ott et al., Z. Phys. A50, 215 (1994) — *’Sc (beam *°T1i at 500 MeV /u)
= G. Geotgiev et al., ]J. Phys. G28, 2993 (2002) — **Ni (beam 7°Ge at 61.4 MeV /u)

= I. Matea et al., Phys. Rev. Lett. 93, 142503 (2004) — ®'Fe (beam ®INi at 54.7 MeV /u)

Loss of spin alignment:
- due to pick-up of electron(s) by the fully stripped ion when passing materials
in the beam line - hyperfine interaction reduces/cancels
the reaction-produced spin-orientation
larger probability for heavier nuclei (larger Z)

to minimize: - increase the ion velocity (~ 300 MeV/u)
- reduce material on the way of transported ion




motivation

known:
- lifetime: 1.57(6) ps
- g-factor: - 0.175(2)

3.3 ns g:

184 191 250?\21::

T1G6/(1)
—0.160(2)
—0.155(2)
=0.151(2)

. —151¢2)
M. lonescu-Bujor et al.; '

Physics Letters B 650 (2007) 141

K. Vyvey et al.;
Phys. Rev. C69, 064318 (2004)

Ch. Stenzel etal.,

Nucl. Phys. A411, 248 (1983)
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method - g-factor measurement

TDPAD (time dependent perturbed angular distribution) method

1(t,6,B) =1,exp(-t/7)W (t,&,B);
W (t,6,B) =1+ A,P,(cos(€ — o, 1))

1(t,6,BD)-1(t,6,BY)
1(t,6,BD+1(t,6,BY)

R(t) = 43+A2A2 cosQ(O—a, -1))

for

R(t) = 4:1
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experiment

g-RISING campaign at GSI

Reaction: fragmentation of 28U at 1GeV/u

Clasters

= 1 g/lcm? °Be arget
= 221 mzcm? Nb stripper — {0 prodi’Ce fullv stripp€

= Sc41 - t, for y-decay rieasuremes
= Sc43 - reiecton of not stopped particles (veto)
= Stopper * target (plexi + 2 mm Cu (annealed)) — stop nuclei

= MW41, MW42 (multiwire proportional counters) — position determination
= MUSIC (ionization chamber) — Z determination
= Sc21, Sc41 (position sensitive fast scintillators) — TOF measurement
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experiment

secondary fragments:

high fragment energy ~ 300MeV/u - less chance
to pick up electron

— large prompt radiation
LISE calculation — energy at stopper
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analysis
RISING array
HPGe cluster detectors — measurement of y-ray
from isomer decay

prompt radiation

magnetic field of B = 0.16T

hole due to prompt flash

beam structure

2000 4000 6000 8000
time [ns]
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1905,

Y - spectra

507, 516 keV
3 455 keV
339 keV
isomeric states 11- and 12*
with the lifetime 11 us and 36 us begn 774kev Fe |

1915,

511 keV

1100 ns 19+ no isomeric states

3.3ns g— 164 ns 1
184 191 2507 210

=

1925y,

502, 504 keV

192 P b i 599 keV
463keV| 565keV

383 keV

M. lonescu-Bujor et al.;
Physics Letters B 650 (2007) 141

G+
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for detectors at 90° and 180° with respect to each other:
la=(I, T+ D+(p++IgY)
b=, vy+1 )+ T+Ig D

_la-1b

la+Ib’ [ m exp.
I (summ of 854, 565, 599, 463 keV)
3A,

| ——fit
R(t) = . 1 . ! . ! .
4+ A 0 1000 2000 3000 4000

time [ns]

R(t)

sin(2a@ -t)

0.3r Igfl-tl - 0-1I7(1)|
A Consistent with published values:

02| A,=0.12f3) I

_ . ] ©=1.54(9) ps § . = 157(6) us
0.1y 1 lal =0.17(1) g=-0.173(2) fusion-evaporation exp.
0.0 _ : x Ch. Stenzel et al., Nucl. Phys. A411, 248 (1983);

K. Vyvey et al., Phys. Rev. C69, 064318 (2004);

01 M. Jonescu-Buijor et al., Phys. Lett. B650, 141 (2007)

-0.2

03] Pb A, = 0.12(3) 12+ state described

. . -2
koL 7 by configuration V(I13/2)

500 1000 1500 2000 2500 3000 3500

time [ns] Yamazaki value for fully aligned spins A, = 0.40

proven feasibility of g-factor studies in heavy nuclei produced
in fragmentation of relativistic beam
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conclusions

g-factor in 192Pb nucleus produced via fragmentation
of relativistic 238U beam was measured

obtained life time is similar to the results of previous
investigations

measured g-factor value for 12+ state in 192Pb is consistent
with published value

extracted A, = 12% shows that preserved spin alignment for Pb
is large enough for the feasibility of future investigations

of properties of isomeric states in more exotic heavy nuclei
produced in relativistic fragmentation reactions
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