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Abstract:

For a recent work, we identified a softening and damping of a specific transverse-acoustic phonon branch in the transition metal spinel

MgV2O4.  These  effects  are  restricted  to  specific  reduced  momenta.  A  possible  explanation  for  the  observed  effects  is  a  coupling

between the phonons and electronic or charge fluctuations. We propose to continue and extend our preliminary field-dependency study

that we previously performed at IN22.
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For a previous work [1], we had found a strong phonon
softening in the transition metal spinel MgV2O4, which
occurs during heating across the structural phase transi-
tion at TS ≈ 60 K, that changes the symmetry of the unit
cell from tetragonal to cubic (see that paper and its bib-
liography for an introduction and further details on the
compound). The softening is accompanied by a broaden-
ing of the linewidth and is restricted to the Γ→ K trans-
verse phonon. We had furthermore found subtle hints at
a �eld dependence of that phonon mode for �elds close
to 10 T.
Using the thermal triple-axis spectrometer IN8 [2], we

reproduced the previous results at zero �eld (Fig. 1)
as �rst goal of the present experiment. Upon heating,
the energy of the Q = (4.2 3.8 0) transverse-acoustic
phonon changes from 5.2 meV (T = 40 K, σ = 0.66 meV)
to 4.9 meV (T = 75 K, σ = 0.73 meV), the energy of
the Q = (4.4 3.6 0) phonon from 10.1 meV (T = 40 K,
σ = 0.64 meV) to 9.8 meV (T = 75 K, σ = 0.81 meV).
These zero-�eld results are in good agreement with our
previous results.
The main goal of this experiment was the investiga-

tion of a possible magneto-elastic coupling, resulting in
the dependence of the phonon energies and linewidths on
the magnetic �eld. The results of our measurements with
the �eld along the vertical [001] direction are depicted in

Fig. 2. Within the instrumental resolution[3] we unfortu-
nately could not identify any e�ect of the magnetic �eld
for �eld strengths of 0 T and 11 T and could thus not
con�rm our previous result.

A possible explanation for the discrepancy between
the current and the previous �eld dependent results [1]
could be the strong hysteresis e�ects in the sample, with
the population of the four tetragonal domains below TS
strongly depending on the temperature history and the
time spent for cooling/heating. A di�erent distribution
of domains due to a di�erent temperature history might
a�ect the observed phonon dispersions and their possi-
ble magnetic couplings. An alternate, purely technical
explanation might be connected with the positioning of
the sample rotation motors a3 and a′3 at high �elds. Al-
though great care had been taken, the a3 and a′3 mo-
tors may not have positioned exactly enough for speci�c
points in the previous experiment and thus producing the
observed, apparently slightly shifted phonon energies for
di�erent magnetic �elds.

It could be interesting to investigate this further, es-
pecially with regard to the con�rmed �eld dependent ef-
fects on the elastic constants (i.e., at q = 0) observed by
Watanabe et al. [4].

Data DOI: 10.5291/ILL-DATA.7-02-177.
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Figure 1. Temperature dependence of the transverse-acoustic phonon at Q = (4.2 3.8 0) (left) and Q = (4.4 3.6 0) (right) at
zero �eld. A strong softening and damping is visible for the higher temperatures above the structural phase transition at ca.
60 K. The solid lines are simple Gaussian �ts that serve as guides to the eye taking no resolution-based e�ects into account.
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Figure 2. Field dependence of the transverse-acoustic phonon at Q = (4.2 3.8 0) (top) and Q = (4.4 3.6 0) (bottom) for several
temperatures (from left to right: T1 = 10 K, T2 = 40 K, T3 = 75 K, T4 = 90 K) above and below the structural phase transition
at ca. 60 K. Within the instrumental resolution, no change in phonon energy or linewidth can be discerned between the data
at B1 = 0 T and B2 = 11 T. The �eld direction was oriented along [001].


