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I. The characterization of the single crystals

1. The morphology of single crystal Cr1;Gig

The picture of the single crystal of Cr;;Ge;¢ has been shown in Fig. S1 (a), which
indicates that the size of the single crystals are mm X mm scale. The size of a typical

sample in this work is 885 X861 X 680 um, as depicted in Fig. S1 (b).
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Fig. S1: (a) The photographs of Cri;Ge9 single crystals (the scale of the square lattice

is Immx1mm); (b) the morphology of a typical sample.

2. The EDX spectra at different points on the sample.

We have performed the measurement of EDX spectra at different points on the single
crystal sample. The distribution of the elements is shown in Fig S2, which indicates
the elements of Cr (red) and Ge (green) are homogeneously distributed in the sample.
The proportions of the elements are also shown below in Fig. S3, all of which give

that the ratios of Cr : Ge are close to 11 : 19.



Fig. S2: The distribution of Cr (red) and Ge (red) elements on a scale of 400um.
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Fig. S3: The EDX spectra at different points.
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Il. The Laue photograph

Figure S4. shows the Laue photograph of the bc-plane. All diffraction dots are
distributed symmetrically on the two sides of the two main axes. In the reciprocal
space, due to the large lattice constant of ¢, there are much more dots on the c-axis
than that on the b-axis on the Laue photograph. Thus, the b- and c-axis can be

distinguished. The crystal orientations are marked in the left inset of Fig. 2 (a).

Fig. S4: The Laue photograph of the be-plane.

I11. The angle rotation measurement of magnetization

The angle rotation of the magnetization [M(p)] was carried out on an angle rotation
facility, which is shown in Fig. S5 (a). Figure 5 (b) gives the M(¢) of the bc-plane at
65 K. The b-axis was fixed as the zero point. When measuring the initial isothermal
M(H), the applied field H is strictly fixed at the max point on the M(¢) curve, i.e. the
c-axis. Then the initial isothermal M(H) measurement was performed. The

measurement of the M(H) with H//a, H//b, and H//c was also done similarly.
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Fig. S5: (a) The sample on the angle rotation facility; (b) the M(¢) of the be-plane at
65 K. When measuring the isothermal M(H), the applied field is strictly fixed at the

max point on the M(¢) curve.



