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Report:

Here we report on nuclear resonance scattering experiments at the 21.54 keV resonance

of 151Eu. We performed both nuclear forward scattering (NFS) on a polycrystalline

sample of Eu3S4 and nuclear inelastic scattering (NIS) on a single crystal of EuP5O14.

The NFS experiments used a 7meV high resolution monochromator as described in

/1/. Time spectra are shown in Fig. 1. The full lines are simulations assuming two

coexisting charge states { Eu2+ and Eu3+ { which appear to be static at low tem-

peratures up to about T=134K. At higher temperatures faster charge 
uctuations

accelerate the nuclear decay, the frequencies obtained from the simulations applying

a stochastical model are as indicated in the �gure. According to literature a single

resonance line was expected at T=383K, however, the time spectrum cannot be �t-

ted with this assumption.

NFS spectra (not shown) recorded at low temperatures (10K<T<50K) in an external

�eld of 3.7T prove the paramagnetic behaviour of the Eu ions in the Eu2+ state.

For the NIS experiments a high resolution monochromator consisting of two chan-

nel cut crystals in nested con�guration was designed and commissioned in the frame

of this experiment. The theoretically expected energy resolution of 1.6meV was

achieved. In Fig. 2 the experimental data from a single crystal of EuP5O14 at 122
ÆC

are shown together with the phonon density of states derived from these data. The

elastic peak (zero phonon line) directly reveals the energy resolution of the monochro-

mator and is compared with the theoretically expected transmission curve (full line

in Fig. 2a).

a Block allocation with proposals HE 590 and HE592
ESRF Experiment Report Form July 1999



The phonon density of states (cf. Fig. 2b) reveals a Debye-like behaviour at low

energy transfer.
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Fig. 1: NFS spectra of Eu3S4 for di�erent temperatures between 134K and 383K.

Full lines are simulations performed with the program package CONUSS /2/ including

a stochastical relaxation model.

The dashed line visualizes the natural decay.
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Fig. 2: NIS on a single crystal of EuP5O14.

a) Data measured at 122ÆC; the full line displays the theoretical transmission curve of

the high resolution monochromator.

b) Derived phonon density of states (cf. /3/).
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