Robust d-wave altermagnetism in XCr,Y,0 (X=K, Rb, Cs; Y=S, Se, Te) family
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FIG. S1. (Color online) For RbCrzSe2O by considering vdW interaction, the energies (per magnetic primitive cell) of A-, F-
and G-type configurations as functions of U, with C-type set to zero.
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FIG. S2. (Color online) For RbCraSe20, the global energy band structure with G-type AFM configuration at a/ap=0.96 (a),
0.98 (b), 1.00 (c¢), 1.02 (d) and 1.04 (e). The purple denotes the spin-degenerate bands.
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FIG. S3. (Color online) For RbCr2Se2O by GGA+U (U=3.00 eV), (a): the energy (per magnetic primitive cell) of G-type

configuration as function of a/ag with C-type set to zero. (b): the total magnetic moment as a function of a/ao with C-type
and G-type AFM configurations.

YounY
o
N~

N
7

(b)*72 (c)? (d)’

1

7

-
-

Energy (eV)
C
S
N
Energy (eV)

Energy (eV)
Energy (eV)

hat

vl NS

2

K5
]

K

(C)zi[:§Y j X?AXT f) i[M Y\ XZ':' {(g) 2%&§%§r(h)z> MY w;; X \r
pAT PR R BN
r M/\(XFX;VM rooor MJY TXM r o °r n% r X%M r _Z%ﬁvﬁ%ﬁ

FIG. S4. (Color online) For RbCr2Se2O by GGA+U (U=3.00 eV), the global energy band structure with C-type AFM
configuration at a/ao=0.96 (a), 0.97 (b), 0.98 (c), 0.99 (d), 1.01 (e), 1.02 (f), 1.03 (g) and 1.04 (h). The blue, red, and purple
curves denote the spin-up, spin-down, and spin-degenerate bands, respectively.
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FIG. S5. (Color online) For XCroY20 (X=K, Rb, Cs; Y=S, Se, Te), the dependence of the lattice parameters a and ¢ on X
and Y.
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FIG. S6. (Color online) For KCr2S2,0 (a), RbCr2S20 (b), CsCr2S20 (c), KCr2Se20 (d), RbCra2Se20 (e), CsCraSe20 (f),

KCr2Te20 (g), RbCraTesO (h) and CsCraTe20O (i), the global energy band structure with C-type by using GGA+U (U=3.00
eV), and the blue, red, and purple curves denote the spin-up, spin-down, and spin-degenerate bands, respectively.
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