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Abstract
Charge ordering (CO) in manganites RE1-xDIXMnO3 (where, RE stands for rare earth element and DI for divalent ion) only occurs
for a narrow range of doping x, around 0.5, and few conbinations RE-DI. Nowadays, it is one of the main issues for these
compounds.
In a recent elastic experiment on Nd0.5Ca0.5Mn0O3 on the D7 spectrometer in a wide temperature range, we have evidence of
developing of magnetic fluctuations crossing the CO transition. We would like to clarify the nature of such fluctuations by means of
ToF measurements with polarisation analisys on D7 and characterise the spin fluctuation spectral width on the ToF IN4 spectrometer.




LOW ENERGY DYMANICS IN HALF-DOPED MANGANITES
a) Scientific Background

The so-called half-doped manganite, RE(Q.5DI(.5MnO3 (where, RE stands for rare earth
element and DI for divalent ion) represents the most complex compound within the
general system RE]_xDIxMnO3 (O< x < 1). Since the early days [1], it was soon clear
that a superior complexity of this composition existed because of a non-unique bonding
arrangement of the atoms within a fixed crystallographic structure, resulting [2] in an
antiferromagnetic-insulator phase competing with a conductive-ferromagnetic one.
Then, after the discovery of the CMR phenomenon, a charge-orbital ordering model
was proposed and fully corroborated [3]. However, the charge ordering (CO) picture has
been re-called into question as a result of highly accurate experiments and data analysis.
XANES at the Mn K-edge in Lag.5Cap.5MnO3 [4] and high resolution neutron
diffraction on Pr( Ca(.4MnO3 [5] have turned out to be incompatible with Mn*’ and
Mn™ ions arrangement and suggested an intermediate valence state for Mn. In the latter
work, in particular, has been also pointed out the difficulty in making a good quality
single crystal with the x = 0.5 concentration. Fortunately, compositions with 0.4< x <
0.6 have same general features.

We have recently been focusing on Nd(.5Cap.5MnO3 powder sample that show the
same general characteristics of Prg.6Ca().4MnQO3. In particular, we have performed very
recently an elastic experiment on the D7 spectrometer in a wide temperature range from
180K up to 400K where the susceptibility shows a peak attributed generally to the
charge ordering [4]. As shown in Fig.l, in the “charge ordering” temperature range,
the magnetic scattering diminished as the temperature increases with a magnetic signal
developing at low Q for low temperatures. This particular picture depends on the fact
that the magnetic fluctuations are of high frequency, and the magnetic signal goes
outside of the energy window of the instrument following a Q-square behaviour.

b) Proposal
In order to investigate the nature of the spin dynamical properties, their evolution with
temperature and their behaviour across the CO phenomenon, we propose to use D7 with
the ToF option and xyz polarization analysis to probe S(Q,w) and S(Q) to separate the
fluctuating from the non-fluctuating magnetic component. In addition, we intend to
characterise the spin-fluctuation spectral width on the thermal ToF spectrometer, IN4 in
order to quantify the integrated moment measured within the time-window of D7.

We ask 12 days on D7 using A= 4.8A (10 days for 5 temperatures; 2 days for
calibrations), and 4 days on IN4 with A= 1.1 A (3 days for a sample and 1 day for
calibrations) in the temperature range 100K-500K
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Fig.1 Magnetic component vs Q(A-1) measured at different temperatures:blue at 180k;
red at 252K; green at 400 K

References

[1] J.B. Goodenough, Phys. Rev. 100, 564 (1955)

[2] E.O. Wollan, W.C. Koehler, Phys. Rev. 100, 545 (1955)

[3] P.G. Radaelli, D.E. Cox, M. Marezio, S-W Cheong, Phys. Rew. B 55,3015 (1997).

[4] J. Garcia,M. C. Sanchez, J. Blasco,G. Subias and M.G. Proietti, J. Phys. Condens. Matter 13, 3229
(2001)

[5] A. Daoud-Aladine, J.Rodriguez-Cavajal, L. Pinsard-Gaudart, M.T. Fernandez-Diaz and A.
Revcolevschi, Phys. Rew. Lett. 89, 97205 (2002).



Publ i cati on 29/ 09/ 2006

Proposal: 4-01-645 Council:  10/2006
Title: Dynamicsin half doped manganites

Thisproposal isa new proposal
Researh Area:  Materials

Industry: Not related to industrial application

Main proposer: MONDELLI Claudia Phone: +33 4 76 20 7350
Fax: +33476483906

INFM-OGG, GRENOBLE .
C/O ESRF E-mail: mondelli@ill.fr
BP 220 New neutron user? No
38043 New ILL user?  No
GRENOBLE

Local Contact: STEWART John Ross
DEEN PASCALE

I nstrument Req. Days

D7 12

IN4 4
Publication:

- C. Mondelli, M.A. Gonzalez, F. Albergamo, C. Carbajo, M.J. Torralvo, E. Enciso, F. J. Bermejo, R. Fernandez-Perea, C.
Cabrillo, V. Leon and M.L. Saboungi; Phys. Rev B, 73 (2006) 094206

- A. Martinelli, M. Ferretti, C. Castellano, C. Mondelli, M. R. Cimberle, M. Tropeano, and C. Ritter; Phys. Rev. B 73 (2006)
064423.

- J. Gutierrez, F.J. Bermejo, J.M. Barandiaran, S.P. Cottrell, P. Romano, C. Mondelli, J.R. Stewart, L. Fernandez-Barquin, A.
Pena; Phys. Rev. B, 73 (2006), 054433

- J. Gutierrez, F.J. Bermejo, J.M. Barandiaran, S.P. Cottrell, P. Romano, C. Mondelli, L. Fernandez-Barquin, A. Pena; “The role of
disorder in Fe-doped CMR manganites as explored by uSR spectroscopy” Physica B, 374-375 (2006), 63-66

- N. Veglio, F.J. bermejo, J. Gutierrez, J.M. Barandiaran, A. Pena, M.A.Gonzalez, and C. Mondelli Phys. Rev. B 71, (2005)
212402.

- R. Caciuffo, T. Guidi, G. Amoretti, S. Carretta, E. Liviotti, P. Santini, C. Mondelli, G. Timco, C.A. Muryn and R.E.P. Winpenny.
Phys. Rev. B 71, (2005) 174407.

- T. Guidi, S. Carretta, E. Liviotti, N. Magnani, C. Mondelli, O. Waldmann, L. K. Thompson, L. Zhao, C.D. Frost, G. Amoretti and
R. Caciuffo. Phys. Rev.B, 69, (2004) 104432.

- S. Magazu, G. Maisano, F. Migliardo, C. Mondelli

“Mean Square Displacement Relationship in Bioprotectant Systems by Elastic Neutron Scattering”

Biophys. J., 86 May (2004) 3241-3249

- F. Migliardo, S. Magazu and C. Mondelli J. Molecular Liquids. 110 (2004) 7-10

- S. Magazu, G. Maisano, F. Migliardo, C. Mondelli Physical Chemistry Chemical Physics 8 (2204)1962-1965

- S. Magazu, G. Maisano, F. Migliardo, C. Mondelli, G. Romeo

Journal of Molecular Structure 700 (1-3), (2004) 225-227

- J. Gutiérrez, J.M. Barandiaran, F.J. Bermejo, A. Pefia, J.J. Blanco, T. Rojo, L. Fernandez-Barquin, C. Mondelli and M.A.
Gonzalez J. Magn. Magn. Mat. 272-276 (2004) e983-e985

- F. d'Acapito, C. Maurizio, F. Gonnella, E. Cattarruzza, G. Mattei, C. Mondelli, A.Longo and A. Martorana J. Synch. Rad., 11, (




