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The coexistence of the ferromagnetic and fan phasa<rystal of MnP, under a magnetic
field applied along thé direction, was investigated in real time, by syotfon radiation Bragg
diffraction imaging in the neighbourhood of thiphe point (which occurs at T~ 46 K and H~ 1.7
10> A m™ [1]). The magnetic phase diagram, shown on figlredisplays regions of phase
coexistence between the of ferromagnetic, helimi@grend fan phases that result from the
difference between internal and applied field, asged to the demagnetizing field.

Previous work [2] has pointed out that the A
ferromagnetic-fan interface includes, in the
immediate neighbourhood of the triple point, bu , 1
transition regions, elongated alorey and thick
enough along thé direction (~ 1¢ m, in sharp
distinction with the wusual two-dimensional
character of magnetic walls and phase boundaries)
to produce a substantial contribution to diffrantic 1 T
The Bragg condition changes continuously across
these regions. This configuration involves magnetic
charge distribution, a fact that suggested a model

where the observed thick interfaces comprise a - -l
of intermediate, “fan-like”, magnetic states, whic Figure 1

do not occur otherwise, this reducing the towa
energy through a reduction of the magnetizatiodigrd, as indicated by the the Landau equation:

AE,, :Nl—a; [[fi(OM,)? + (@M ,)? +(OM,)*}axdydz

The present experiment wished to investigate meepl if this model corresponds to the
reality. The visualization of these hypotheticabpés can (if they actually exist!) be performed
with X-ray Bragg imaging (“topography”) becauseitHattice parameters should be different from
the ones of the fan and ferro magnetic phases.héfefbre intended to record lattice parameteters
within the thick interface, the expectation beihgtttheir values should be in between those of the
ferromagnetic and fan phase.

Figure 2




The original proposal wished to use, for that, ithages, obtained on the different points
of the rocking curve, but this revealed not tdfdmsible because the crystal distortion was higher
than the one expected from the phase transitiorshasvn by the images in Figure ®hich
correspond to various angular points of the rockimgye. The experiment was therefore modified,
and provided a lot of new information, extracteshirthe integrated image in monochromatic and
white beam. These images allowed us to reveal regvects of the ferro-fan interface, which
support the suggested model.

* The interface varies as a function of the “distdn¢emperature, field) from the triple
point, the “thick” segments only occuring in thenmadiate neighbourhood of the triple
point (Figure 3A-3B, and the interface evolving towards a singulanticmus stripe
(Figure 3@ far (about 2-3 K) from the triple point.

This is in keeping with the assumption that theckh segments could correspond to new
phases, intermediate between the helimagneticandries, which are expected to have an
energy very similar to these heli / fan phases aelyr the triple point.

Figure 3

» The second result concerns the influence of defedigch can lead to the stabilization of
large surface interfaces parallel to the magnetimatlongb. Figure 4shows a ferro-fan
interface lying, practically, in thab plane (which is the
main surface of the sample). Its contrast is du¢heo
integrated image intensity acquired as sum of two
superposed layers with a different lattice paraméteis
is a direct consequence of the dynamical theoryector
integrated intensity shown on_Figure 5

This result suggests that the “thick” interface$yarccur if

no “extra-energies” (like pinning on the defects present.
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We wish, to pursue (and conclude?) this invesugati
with 1) a high-quality crystal to confirm our thgoof / >

“like-fan” phases existence and 2) with crystals wi o N I, N
several thicknesses and orientations to check - 7 -

influence of these factors on the transition, antde able

to extract conclusions on the magnetic transitiol ; ;
geometry in MnP. o 1 2 3 4 5
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