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The magneti phase diagram of UPdSn for elds applied along the
axis has been determined by means of magnetoresistan e and neutrondira tion studies. We established that the 13 T -axis transition is onne ted with the 25 K zero-eld transition, below whi h additional x- omponents to the magneti moments are found.
PACS numbers: 71.27.+a, 75.30.Kz, 75.50.Ee
The hexagonal ompound UPdSn has attra ted substantial attention in
the past de ade sin e the uranium 5f ele trons exhibit a more lo alized
hara ter whi h is rather unusual among uranium intermetalli s. The magneti properties of UPdSn are highly anisotropi with the axis as the hard
magnetization dire tion [1℄. Neutron dira tion established a omplex nonollinear antiferromagneti arrangement of U magneti moments within the
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b plane below 40 K, followed by a se ond antiferromagneti transition at
about 25 K, where additional x- omponents to the moments were found [2℄.

Both magneti phases are of orthorhombi symmetry, whi h leads to the formation of three magneti domains. For magneti elds applied in the basal
plane, the magneti phase diagram was studied extensively and signi ant
domain repopulation ee ts as well as a spin-op transition at about 3 T
were found [2℄.

For elds applied along the axis, however, a small but signi ant step
at about 13 T had been reported [1℄, and its phase boundaries had not been
studied to date. The purpose of the present study is to determine whether
this step in the magnetization is intrinsi to UPdSn or whether it had been
an experimental artifa t or due to a misaligned rystallite. It should be noted
that our studies were performed on a dierent single rystal than used in
the previous studies. Here, we present the results of magnetoresistan e and
neutron-dira tion studies on UPdSn in magneti elds applied along the
axis.
The magnetoresistan e studies were performed in the 20 T super ondu ting magnet at the Pulsed Field Fa ility, NHMFL, Los Alamos National
Laboratory. We performed two kinds of experiments: temperature s ans at
xed elds and eld s ans at xed temperatures. The results are shown in
Fig. 1. In zero eld, we observe two transitions at about 40 K and 25 K

Fig. 1. Temperature dependen e of the magnetoresistan e of UPdSn at various
magneti elds applied along the axis. In the inset, the eld dependen e of the
magnetoresistan e at various temperatures is shown.
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in good agreement with previous studies [1℄. From the temperature s ans
at xed elds, we nd that the 40 K transition is only marginally ae ted
by the applied eld, while the 25 K transition moves to lower temperatures
with in reasing elds up to about 10 T, above whi h the transition is no
longer visible. This observation is onsistent with the results of the eld
s ans at xed temperatures. Only for temperatures below 25 K, we observe
a drop in the ele tri al resistan e due to the metamagneti transition. At
the lowest temperatures measured, the magnetoresistan e transition o urs
at about 12 T, in good agreement with the 13 T from previous magnetization
measurements.
From the anomalies in our temperature and elds s ans, we were able to
onstru t the magneti phase diagram of UPdSn for B k axis. The result is
shown in Fig. 2, whi h provides lear eviden e that the 12 T -axis transition
is onne ted with the 25 K zero-eld phase boundary. Thus, the results
indi ate that appli ation of a magneti eld along the axis suppresses the
x-axis omponents of the magneti moments, whi h form below 25 K, while
there is little ee t on the b moment onguration that is stable between
25 and 40 K in zero eld.

Fig. 2. Magneti phase diagram of UPdSn for elds applied along the axis. Triangles ( ir les) represent the points obtained from temperature sweeps (eld sweeps).
The lines are guides to the eye.
To verify the above pi ture, we performed neutron-dira tion experiments in magneti elds applied along the axis at BENSC, Hahn Meitner
Institute. This fa ility has a 15 T verti al-eld split-pair magnet (17 T with
a Dy booster) with large angular in-plane a ess that allows monitoring the
magneti intensities of all three domains at the same time. The intensities
of some magneti ree tions of one parti ular domain are shown in Fig. 3.
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Upon appli ation of a magneti eld, similar behavior was found for the
equivalent ree tions of all three domains (whi h rules out any substantial
domain repopulation ee ts). As an be seen in Fig. 3, the (010) ree tion
starts loosing intensity higher than 12 T, while no signi ant hange is found
for the other ree tions. Sin e the (010) ree tion is a measure of the order
parameter of the x-axis omponent to the magneti moment [2℄, this is lear
proof that the appli ation of elds along the axis indeed suppresses the
x-axis omponent. It would be worthwhile to identify theoreti al models
that an explain su h urious behavior.

Fig. 3. Field dependen e of the integrated intensities of sele ted magneti ree tions
of one parti ular domain (orthorhombi notation). The lines are guides to the eye.
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