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Lifetimes of 31 negative parity states in the 1 1 9 I nucleus were measured [1] using
Doppler methods. In the Recoil Distance Method (RDM) experiment, which was per-
formed with relatively thick target, a method proposed by A.A.Pasternak [2, 3] was em-
ployed. Instead of the usual analysis of decay curves, line-shapes were analysed using the
same program as for the Doppler Shift Attenuation (DSA) method. The name Recoil
Distance Doppler Shift Attenuation Method (RDDSAM) for this kind of RDM analysis
has been proposed. In this method shifted and unshifted peaks are regarded as compo-
nents of a single 7-line.Line-shapes from all distances were analyzed simultaneously. It
is therefore possible to obtain a reliable lifetime value even for cases when components
overlap. For low-energy 7-line when both components are not resolved and for cases when
target thickness is comparable with the range of recoils, the RDDSA method is the only
possible one to be applied.

The experiment was performed at the Tandem Accelerator Laboratory of the Niels
Bohr Institute. Details of the experiment can be found in [1]. The analysis of the exper-
imental line shapes was carried out using an updated version of the codes [4] for DSAM
and RDM data. The description of the codes and methods of analysis is given in [5].

Below, we show only an important point different from that used by other authors,
namely the internal calibration of stopping power formula parameters. It is an important
task for analysis for both types of experiments: RDM and DSAM. The slowing-down
process is described by the following expression [4, 6, 7] :

de/dp = feke1'2 + fne
1/2/(0.67<pn + 2.07e) (1)

where e and p are the energy and the range in Lindhard units; k is the Lindhard elec-
tronic stopping power coefficient; fe and fn are the correction factors of the Lindhard
cross sections for electronic and nuclear stopping power, respectively; <pn is the additional
correction factor of nuclear stopping power calculated from LSS-theory [8].

In the present experiment the same material (109Ag) was used for the thick target
DSAM experiment and for the thin target RDM experiment. This gave a good opportunity
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for determination of stopping power parameters and improves the lifetime measurement
accuracy for both experiments. This was done by shape analysis of the 7-line emitted by
recoils moving through the vacuum after leaving of the target. The following conditions
have to be fullfiled for the use of this method:
a) target thickness should be compatible with the range of recoils,
b) TSP<^T where r3p is a characteristic time for stopping of recoils in the target and r is
the lifetime of nuclear state.

Under such conditions, line-shape ( including 7's emited in vacuum ) is fully deter-
mined by slowing-down and multiple scattering of recoils in the target, assuming that
the kinematics of the nuclear reaction and target thickness are well known. In the RDM
experiment at large distances between target and stopper the target thicknes was 0.82
mg/cm2. In the reaction 109Ag(l3C,3n) was used to produce 119I. This target thickness
fulfilled condition a). The most intensive 7-lines 337 keV (r « 45 ps) and 462 keV (r » 8
ps) observed in the spectrum gated on the 590 keV transition were analyzed at a distance
equal to 8022 /mi which fulfills condition b). The value of the correction factor for elec-
tronic stopping power was determined as fe = 1.27±0.07. That value agrees well with the
one obtained by a similar method for stopping Cd recoils in a Cd target (fe=1.28±0.10) [7]
and In in Mo (fe=1.30±0.15 [9]. In [10] the electronic stopping parameter for I ions in Ag
was measured directly and agreed with our result (fe=1.36±0.11). The correction factors
of nuclear stopping power were determined as /n=<^n=:0.70±0.07. This agrees with the
case of Cd in Cd (fn=y?n=0.62±0.06) [7]. Range projected on the beam direction of Ag
ions in Ag foil measured by Blaugrund [11] gave /n=<pn=0.55±0.10.

References
[I] J. Srebrny et al. Annual Report 1998 Warsaw University
[2] G.M. Gusinski, I.Kh. Lemberg, A.S. Mishin, A.A. Pasternak, Modern Methods of Nu-
clear Spectroscopy. (Nauka, Leningrad 1985) p.64.
[3] R. Schwengner, G. Winter, J. Doring, L. Funke, P. Kemnitz, E. Will, A.E. Sobov,
A.D. Efimov, M.F. Kudojarov, I.Kh. Lemberg, A.S. Mishin, A.A. Pasternak, L.A. Ras-
sadin and I.N. Chugunov, Z. Phys. A326(1987)287.
[4] I.Kh. Lemberg and A. A. Pasternak, Modern Methods of Nuclear Spectroscopy. (Nauka,
Leningrad 1985). p.3.
[5] Yu.N. Lobach, A.A. Pasternak, J. Srebrny, Ch. Droste, G.B. Hageman, S. Juutinen,
T. Morek, M. Piiparinen, E.O. Posvirova, S. Tormanen, K. Starosta. A. Virtanen, and
A.A. Wasilewski, Ada Phys. Pol. in press (1999).
[6] M.C. Bertin, N. Benczer-Koller, G.G. Seaman and J.R. MacDonald, Phys.Rev. 183
(1969)964.
[7] I.Kh. Lemberg and A.A. Pasternak, Nucl. Instr. Meth. 140(1977)71.
[8] I. Linhardt, M. Sharff, H.E. Shiott, Dan. Vidensk. Selsk. Mat. Fys. Medd. 33(1963)1.
[9] I.N. Vishnevsky, E.V. Kuzmin, M.F. Kudojarov, Yu.N. Lobach, A.A. Pasternak, I.P.
Tkachuk, V.V. Trishin, Ukr. Phys. Jour. 33(1998)608.
[10] CD. Moak and M.D. Brown, Phys. Rev. 149(1966)244.
[II] A.E. Blaugrund et al Phys. Rev. 158(1967)893.

46


