Magnetic structure of the (Tbh;.xMn,)MnO;_5 system
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Six samples with the nominal formula (Tb;.«Mn,)MnO3
(x=0.040, y=0.005 for S1; x=0.056, y=0.024 for S2;
x=0.073, y=0.044 for S3; x=0.106, y=0.082 for S5;
x=0.139, y=0.121 for S7; and x=0.155, y=0.140 for S8)
have been characterized using neutron diffraction
performed on the C2 High Resolution Powder
Diffractometer at Canadian Neutron Beam Centre (Chalk
River, Canada) and magnetic measurements.

Similar behaviors as TboMnQOj3 have been found for S1 and
S2. Figure 1 shows the temperature dependent neutron
diffraction data of S1. It is found that the diffraction
patterns collected at 43 to 290 K shown in Fig.1c are
similar to each other. For the data collected at 10 K to
42K, new reflections are found, which are attributed to
the sinusoidal antiferromagnetic ordering of Mn with a
wave vector g = (~0.283, 0, 0) in the space group Pna2,
setting after that reported for TbMnO;"* and similar to
(Tb1xMn,)MnO5 5 (6=~0, x=0.089, y=0.063 noted as S4; or
x=0.122, y=0.102 noted as S6) reported previously.’ This
magnetic structure is noted as magnetic phase A. And
for the data collected at 3.5 to 8 K, round reflections are
found, which can be attributed to the sinusoidal

antiferromagnetic ordering of Tb with a wave vector

q = (~0.415, 0, 0) in the space group Pna2, setting after
that reported for TanO3,1'2 and noted as magnetic
phase B. For S3, it is similar to S4. The magnetic
diffraction peaks corresponding to the magnetic phase B
are not observed. S5 is similar to S6. New magnetic
diffraction peaks around 25° appear as shown in

Figure 2, which are attributed to the antiferromagnetic
ordering of Mn and Tb, and noted as magnetic phase C.
In addition, the diffraction peaks corresponding to the
magnetic phase A also appear in the neutron diffraction
data collected at low temperature. As for S7 and S8, it is
found that only magnetic diffraction peaks related to the
magnetic phase C appear.
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Figure 1 Neutron diffraction data collected for S1 at selected temperatures
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Figure 2 Neutron diffraction data collected for S1, S2, S4, S5, S6, S7, and S8 at 3.5K, and for S3 at 6K.
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