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Half�life measurements of isomeri
 states inneutron�ri
h nu
lei using LOHENGRIN separatorA. Zªomanie
, T. Rz¡
a�Urban, W. Urban, J. Geneveya, J. A. Pinstona, H. Faustb,G. S. Simpsonb, I. Tsekhanovi
hbNeutron�ri
h nu
lei were produ
ed by thermal�neutron indu
ed �ssion of the a
tiniumelements pla
ed inside the high��ux rea
tor at the ILL (Grenoble, Fran
e). Fission frag-ments, �ying freely from the target, were separated using the LOHENGRIN re
oil frag-ment separator [1℄. The time of �ight through LOHENGRIN spe
trometer is about 2 µsand so only states with signi�
antly enhan
ed lifetimes are observed at the dete
tors posi-tion. To measure the half�life at LOHENGRIN fa
ility we 
an use either γ�ion 
orrelationor pulsed beam te
hnique.To measure the half�life of the 830.2 keV isomeri
 state in 97Sr [2℄ we have used γ�ion
orrelation te
hnique. To obtain the half�live of the state we measured time intervalsbetween fragments dete
ted by the ionisation 
hamber, pla
ed after the LOHENGRINseparator, and isomeri
 γ rays observed at the end of the 
hamber where fragments werestopped. In this experiment isomeri
 γ rays were registered by two Ge dete
tors. Atrigger�less digital ele
troni
 and a
quisition system equipped with real�time, 40 MHz
lo
k providing time stamps to all measured signals was used. Correlations between�ssion fragments and γ rays were made in an o��line sort. The half�life of the isomerwas obtained by �tting the exponential de
ay 
urve to the time delayed spe
trum shownin Fig. 1. The value resulting from this �t is T1/2=519(19)ns.The γ�ion 
orrelation te
hnique we 
an only use to study isomers with half�life from

∼1 µs up to ∼100 µs. To obtain the half�live of isomeri
 states with half�life longerthen ∼100 µs we should use pulsed beam of separated ions rather then γ�ion 
orrelationte
hnique. In the �rst measurement of this kind performed at LOHENGRIN we used anopti
al shutter to pulse the beam. The shutter 
an operate with frequen
y up to 10 Hzwith opening�
losing time about 4 ms. With the beam o� the exponential de
ay wasobserved for the intensity of isomeri
 γ rays. In this measurement we also used digitalele
troni
 with real time 
lo
k and two Ge dete
tors. The result of the measurement isthe half�life of known 3523.3 keV isomeri
 state in 97Y[3℄ sele
ted as a test 
ase for ournew te
hnique. The value T1/2=138(14)ms obtained for that state agrees with previouslyreported value [3℄. Due to limitations of the me
hani
al 
hopper the ele
trostati
 onewas installed. The ele
trostati
 
hopper 
an operate with frequen
y up to 1kHz. Thebeam de�e
tion time is negle
tible. We used this equipment to measure half�life of severalisomeri
 states. To show the great 
apabilities of that instrument we would like to presentaLaboratoire de Physique Subatomique et de Cosmologie, Universite J. Fourier, Grenoble, Fran
ebInstitut Laue�Langevin, Grenoble, Fran
e 20
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Figure 1: Time�delayed spe
trum 
orresponding to the 522 keV transition in 97Sr. Thehalf�life determined from the �t is T1/2=519(19)ns.
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Figure 2: The spe
trum of the intensity of the isomeri
 450 keV and 1126 keV transitionsin 131Sb obtained in the whole time period of the beam pulse. The half�life determinedfrom the �ts is T1/2=81(3) µs.the result of the measurement of the 1676.1 keV isomeri
 state in 131Sb. Isomeri
 γrays were registered by three Ge dete
tors. The ele
trostati
 de�e
tor was working withfrequen
y at the limit and the digital ele
troni
 with real time 
lo
k was used. In Fig.2.the grow up and the de
ay of intensity of the isomeri
 γ ray is shown. The half�lifeobtained by the �tting the exponential de
ay and growth is T1/2=81(3) µs. The valueagrees with previously reported [4℄. Data analysis is still in progress.Referen
es[1℄ E. Moll et al., Kernte
hnik 19, 374 (1977)[2℄ A. Zªomanie
 et al., Phys. Rev. C 72, 067302 (2005)[3℄ G. Lhersonneau et al., Z. Phys. A 323, 59 (1986)[4℄ Tabele of Isotopes, 8th Edition, Wiley, New York (1996)21


