Table S1: Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry. Note that without SOC, IMD- and

QMD-contributions are forbidden.

) ) without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
1 ZnFe;0y4 (1.761) r'‘42'at/2 172 0)>~™ Oswy = Osyas Onyz = X X Orwy = Oayas
Oxzy = Oyxz = Oyzx Oyzz = Oyzx,
Ogyz = Ozxzy
2 YMng (1.746) P4312%271(1/2 1/2 1/2)~™1 Orye = Ouny = X X Oyyz = Oyay =
“Oyzz = —Oyzx _Uzyy/2u
Ozay = Ozyxy Oxxz =
Oxze = _Uzma:/2a
Oyzz = Oyzx,
Oxyz = Oxzy
3 GeNiyOy4 (1.563) R''m ™ (1/3 2/3 1/6)™™1 | Oppe = Opsz = Opyz = X X Oyoz = 205, =
Oyzy = _O'zacx/Q = _2Uzzya Ogzz =
70—299/2 —20,0, = =202,
Ouyy = —20yzy =
_2Uyya:; Ozzy =
Ogyxr = _Uymw/Z
4 GeNiyOy4 (1.561) R'3'm™(1/3 2/3 1/6)°™1 | 0pps = Opoz = Oyys = X X Oyon = =204y, =
Oyzy = _Uzza:/2 = _2ozzy; Ozzz =
_UZyy/2 —20,2, = —20224,
Oayy = —20yzy =
*QO—yyra Oxxy =
Oxyxr = _nym/2
5 CeyGes (0.448) 14727t d>m Ozay = Ozyxy Oaxyz = Ozyz = Ozzy = Oyzz = Ozay = Ozyxy Ozyz = Ozay = Ozyzy Ozyz =
Oxzy = Oyxz = Oyza Oyze = Ozxy = Ozyx Oxzy = Oyxz = Oyza Oxzy = Oyxz = Oyza
6 Ce4Sbhs (0.681) Ilgtotgeomy Oswy = Ozyzs Oayz = X Opyz = Opay = Oswy = Ozyzs Opyzr =
Oxzy = Oyxz = Oyza —Oyxz = —Oyza Oxzy = Oyxz = Oyza
7 Tb203 (0345) Fm001dm001d12oom1 Oyyz = Oyzy = Ogzz = Ozxz = Ozzxs Ozxz = Ozzx, Oyyz = Oyzy —
_Uzyy/2a Ogxz = Ozyy = Oyazy = Oyya, Oyzy = Oyyxs Oxzz, _Uzyy/27 Oxxz =
Ogzx = _O'za:x/Q Ozax Ozyys Oxxx Ogzx = _sza:/Q
8 GdInCuy (1.699) I'-42'm*(1/2 1/2 0)>™1 Orwy = Ooyas Ouyz = X X Orwy = Ooyas Ouys =

Oxzy = Oyxz = Oyza

Oxzy = Oyxz = Oyza
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
9 HoInCuy (1.700) I'-42'm™*(1/2 1/2 0)™™1 Orny = Oy, Ouyz = X X Ouny = Oayes
Oxzy = Oyxz = Oyza Oyxz = Oyzx,
Oxyz = Ozxzy
10 NdBiPt (1.574) Pha'm'27(1/2 1/2 1/2)°™1 | 0uny = Osyes Ouyz = X X Ouny = Osyas Oays =
Ogzy = Oyxz = Oyzx Ozzy = Oyzz = Oyzg
11 GeV,Ss (1.86) P'm'n'2,71(0 1/2 0)~™1 Oyyz = Oyoy = X X Oyys = Oyoy =
7‘72yy/27 Oxxz = 7Uzyy/2a Ogxz =
Ogzx = _szx/2 Ogzxe = _Uzzx/Q
12 GdBiPt (1.111) R''m™(1/3 2/3 1/6)°™™1 | Opps = Opsz = Opyz = X x Oyrz = 202y, =
Oyzy = 70—2-%”5/2 = *2O—zzya Ogzz =
_0299/2 20,4, = =204,
Oy = —20yzy =
—20yyz; Oxay =
Ogyxr = _O'y:m:/2
13 CuMnSb (1.232) R'3'm™(1/3 2/3 1/6)°™1 | 0pps = Opoz = Oyys = X X Oyor = =20y, =
Oyzy = _Uz$93/2 = _20zzy; Ogzz =
_GZyy/Q —20,5, = _20zzw7
Oayy = —20yay =
*QUyyma Oxxy =
Oxyxr = _nyx/Q
14 CuMnSb (1.233) R'3'm™(1/3 2/3 1/6)°™1 | 0pps = Opsz = Oy = X X Ovwr = Opog = Oyys =
Oyzy = *O—zzm/Q = Oyzy = 70211/2 =
_UZyy/2 _Uzyy/2
15 CuMnSb (1.265) R'3'm™(1/3 2/3 1/6)°™1 | 0pps = Opsy = Oyys = X X Oz = Opow = Oyyz =
Oyzy = *O—zzm/Q = Oyzy = 707411/2 =
_UZyy/2 _Uzyy/2
16 UCus (1.424) R'3'm ™ (1/3 2/3 1/6)®°™1 | Opps = Onzw = Oyy. = x X Oras = Opog = Oyys =
Oyzy = *O—zzm/Q = Oyzy = 707411/2 =
_UZyy/2 _Uzyy/2
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC

. ' with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
17 HoCdCuy (1.701) R'3'm™(1/3 2/3 1/6)°™1 | 0pps = Opow = Oyy> = X X Oyoz = —20., =
Oyzy = _Uzzx/Q = _2Uzzya Oxzz =
_UZyy/2 —20,2: = —20224,
Oryy = —20yzy =
_QO.nya Ogxy =
Ozyxr = 70’y9c$/2
18 UCus (1.721) R'3'm™(1/3 2/3 1/6)°™1 | Opps = Opoz = Oyys = X X Orwe = Opag = Oyyz =
Oyzy = _O'za:w/2 = Oyzy = _Uza;a:/Z =
*O'zyy/Z 702?!9/2
19 MnS, (1.18) P'n'a'2,7'(0 1/2 0)™™1 Oyys = Oyzy = X X Oyys = Oyzy =
_O'zyy/Qa Oxxz = _Uzyy/2a Ogxxz =
Ogza = 7O'z9cx/2 Ogza = 70’zmx/2
20 MnSes (1.0.48) Pletato, oom Oyyz = Oyzy = Opzz = Ospsr = Orzzs Oszsr = Oszas Oyyz = Oyzy =
_O'zyy/Qa Ogxz = Ozyy = Oyxy = Oyyx, Oyzy = Oyyxy Oxzz, _Uzyy/2a Ogxz =
Ogza = 7O'z9cx/2 Ozax Ozyys Oxxx Ogza = 70’zmx/2
21 NayNip TeOg (1.646) I'm'a'27'(1/2 0 0)™™1 Oyys = Oyzy = X X Oyys = Oyzy =
_Uzyy/Qa Oxxz = _Uzyy/2a Ogxxz =
Ogza = _O'zxx/Q Ogze = _Uzacx/Q
22 TbNiAl (2.99) C'm™(1/2 0 0)>™1 Oyor = —204y, = X X Oyoz = —204,, =
_2Uzzya Oxzz = _20zzy7 Ogxzz =
20,5, = =204, —20,5, = =20z,
Oy = —20yzy = Oy = —20yay =
_2Uyym7 Ozzy = _20yy93; Oxxy =
Ogyr = _Uymw/2 Ogyr = _nym/Q
23 TbNiAl (1.738) I'm'm'27'0 1/2 1/2)°™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/27 Oxzz = _Uzyy/2a Ogxz =
Ogze = _szm/2 Oxzez = _Uzzx/2
24 CosMo30g (0.332) P63 m ™™ Opnz = Opzg = Oyys = Opze = —Ozyy = Opazr = —Ozyy = Opas = Opzg = Oyys =
Oyzy = —Ozan/2 = TOyry = T Oyya “Oyzy = “Oyyz Oyzy = —Ozea/2 =
—Oyy/2 —Oayy/2

Continued on next page

24




Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
25 FesMosOg (0.331) P63 m ™™ Opzz = Opzg = Oyys = Opze = —Ogyy = Opazr = —Ozyy = Opas = Opzg = Oyys =
Oyzy = —Ozxa/2 = TOyry = “Oyya “Oyzy = T Oyyz Oyzy = —Ozea/2 =
—Oyy/2 —0yy/2
26 CosMo30g (0.338) P65 m ™™ Oppz = Opzg = Oyys = Opze = —Ogyy = Opazr = —Ozyy = Opaz = Opzg = Oyys =
Oyzy = —Ozaa/2 = “Oyzy = “Oyyx “Oyzy = “Oyyz Oysy = —Ozaa/2 =
—Oyy/2 —Oyy/2
27 ErAuGe (1.33) P'm'c'2,7M(1/2 1/2 0)>™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Zv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/2
28 GdCuSn (1.504) P'm'c'2,7M(1/2 1/2 0)>™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Za Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/2
29 GdAgSn (1.505) P'm'c'2,7M(1/2 1/2 0)™™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Za Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/Q
30 CaOFeS (1.472) P'm'n'2,71(1/2 1/2 0)™™1 Oyys = Oyay = X X Oyyz = Oyay =
_Uzyy/Za Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/Q
31 GdAuSn (1.506) P'm'c'2,7M(1/2 1/2 0)>™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Qa Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/Q
32 NayCoyTeOg (1.184) P2,12,12%0 1/2 1/2)~°™1 Oony = Ooyas X X Oony = Oayas
Oyxz = Oyza, Oyxz = Oyzax,
Ogxyz = Ozxzy Oxyz = Ozxzy
33 AgNiO; (1.50) P'2,%2,2°50 1/2 1/2)°™1 Oowy = Oayas X X Oowy = Oayas
Oyxz = Oyza, Oyxz = Oyzax,
Ogxyz = Ozxzy Oxyz = Ozxzy
34 CoNb3Sg (1.349) P'22'2,"Y(1/2 1/2 0)>™1 Orwy = Oayas X X

Oyxz = Oyza,
Ogxyz = Ozxzy

Ozxy = Ozyx,
Oyxz = Oyzax,
Oxyz = Ozxzy
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
1olgly -1
35 Feg.32NbS, (1.676) P2%2%9,"Y(1/2 1/2 0)>™1 Gray = Toyar x x Gray = Toyer
Oyxz = Oyzax, Oyxz = Oyzx,
Ozyz = Ozzy Ozyz = Ozzy
-lp -1lolgoom
36 VNbSSG (0712) P 63 2°2 1 Ozyz = Oxzy — Ozz2s Ozz225 Ozyys Ozax, Ozxy = Ozyx,
“Oyxz = —Oyzx Oyyz = Oyzy = Ozyy; Oyyz = Oyzy, Oyxz = Oyzx,
Oxxz = Ogxzax — Ozax Oxxz = Ogzax Oxyz = Ozxzy
1o 169 15 -1 ocom
37 Feo_967Nb386 (1589) P 21 21 21 (O O 1/2) 1 Uzry = O—zyxa X X szy = Uzyra
Oyxz = Oyza, Oyxz = Oyzax,
Ogyz = Ozxzy Oxyz = Ozzy
1l 1 1 -1
38 F60.35Nb82 (1677) P 21 21 21 (O 0 1/2)oom1 Ozay = Ozyx, X X Ozzy = Ozyx,
Oyxz = Oyzx, Oyxz = Oyzx,
Ozyz = Ozzy Ozyz = Ozzy
19-1_ocom
39 CaBCOQ—anxOG (013) R3¢ 1 Oxxz = Ogxzax = Oyyz = Ozzzs Ozzzy Ozzx = Ozyy, Ogxz = Ogzx — Oyyz —
Oyzy = _Uzmx/Q = Oxxz = Oxzx — Oyyz = Oxxz = Oxzax — Oyyz = Oyzy = _Uz:cm/Z =
_Uzyy/2 Oyzy = Ozzx = Ozyy, Oyzyy Ozzx — —Ozyy = _Uzyy/2
Ogzx = —Ogyy = —Oyzy = —Oyyzx
“Oyzy = “Oyya
. 1o-1_ocom _ — —
40 PleOd (021) R3¢ 1 Ozzxz = Ozzx — Oyyz — Ozzzs Ozzzy Ozzx = Ozyy, Ozzz = Ozzx — Oyyz —
Oyzy = _sza:/2 = Ogzz = Ogzz = Oyyz = Ogxz = Ogza = Oyyz = Oyzy = _Uzzx/2 =
_O-zyy/2 Oyzy = Ozzx = Ozyy, Oyzys Ozxx = —Ozyy = _Uzyy/2
Ogzx = —Ogyy = —Oyzy = —Oyyzx
“Oyzy = “Oyya
lg-1_ocom
41 GaFeOj3 (0.306) R'37c™™ Opaz = Opzg = Oyyz = Crzzs Ozzzs Oayys Oyzz = =204y, =
Oyzy = _Uzacx/Q = Oyyz = Oyzy = Ozyy, Ozay = Ozyxy Ozax, _2Uzzya Oxzz =
*Uzyy/Q Ozyz = Oxzy = Oyxz — Oyyz = Oyzy, *QUzmz = *20—2217
Oyze = Ozxy = Ozyx, Oyxz = Oyzz, Oxyy = _20yzy =

Ogzz = Ogze = Ozax

Ozyz = Ozxzy,

Ogxz = Oxzx

_zayym; Oxxy =
Ogyxr = _Uyww/Z
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC

with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
42 MnTiO3 (0.50) R'37 ™™ Opws = Opsy = Oyys = Oaszs Tazzs Oayys Oysz = 20y, =
Oyzy = _Uzzx/Q = Oyyz = Oyzy = Ozyy; Ozzy = Ozyzxy Ozzx,s _2Uzzya Oxzz =
_Uzyy/2 Oxyz = Oxzy = Oyxz — Oyyz = Oyzy, —20,2: = —20224,
Oyzx = Ozazy = Ozyx, Oyxz = Oyzx, Oxyy = _20y$y =
Oxxz = Ogxza = Ozzx Oxyz = Ozzy, _QO.nya Ogxy =
Oxxz = Oxza Ozyxr = 70’y9c$/2
43 HOO.lBiO.QFeOS (0556) ng—lcooml Ogxz = Ogzx = Oyyz = Ozzzs Ozzzy Ozzx = Ozyy, Ogxz = Ogzx = Oyyz =
Oyzy = _O'za:w/2 = Oxxz = Ogzx = Oyyz = Oxxz = Ogzx = Oyyz = Oyzy = _Uza;a:/Z =
—Oayy/2 Oyzy = Ozax = Ozyy, | Oyzy> Ozzx = ~Oayy = —Oayy/2
Ogzx — —Ozyy — —Oyzy = —Oyyx
" Oyzy = “Oyya
44 Hog.95Big.95FeO3 (0555) R13_1C00m1 Oxxz = Ogxzax = Oyyz = Ozz22y Ozzzy Ozzx = Ozyy, Ogxz = Ogzx = Oyyz —
Oyzy = *O—zzm/Q = Oxxz = Oxzx = Oyyz = Oxxz = Oxzx — Oyyz = Oyzy = *0211/2 =
—Osyy/2 Oyzy = Ozazx = Ozyy, Oyzys Ozzx = —Oayy = —Oayy/2
Ogxx = —Ogyy = —Oyzy = —Oyyzx
“Oyzy = “Oyya
45 ScFeO3 (0.57) R'31cmy Opags = Opzg = Oyyz = Crrzs Oz22, Ozyys Oyzz = =20y, =
Oyzy = _o-za:a:/2 = Oyyz = Oyzy = Ozyy, Ozxy = Ozyzx, Ozax _20zzy; Ogzz =
_O-zyy/2 Ozyz = Oxzy = Oyxz = Oyyz = Oyzy; —20,2, = —20224,
Oyzx = Ozzy = Ozyx, Oyxz = Oyzx, Oxyy = _2Uyacy =
Oxxz = Oxzx — Ozax Ozyz = Oxzy, 720—ny3 Oxxy =
Oxxz = Oxzx Oxyxr = _nya:/2
46 AgCrS; (1.136) C'm™(0 0 1/2)>™1 Oyoz = =20, = X X Oyoz = =20, =
720-zzya Oxzz = *2O—zzya Ogzz =
—20,,, = _2Uzzx; —20.0. = —20224,
Oayy = =204y = Oayy = =204y =

_20yyza Ogzxy =
Ogyxr = _O'yxx/Z

_QUyywy Oxxy =
Oxyxr = _O'ya:x/2
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
47 CeFes(BO3)4 (1.459) R'3'27%(1/3 2/3 1/6)>™1 Opye = Opoy = X x Oyys = Oysy =
—Oyxz = —Oyzx _Jzyy/2;
Ozxy = Ozyz) Ozzz —
Oxzz = _Uzwa:/Qa
Oyxz = Oyzx,
Oxyz = Oxzy
48 NdFe3B,015 (1.7) R'3'27'(1/3 2/3 1/6)>™1 Oz = Opoy = X X Oy = Oyay =
—Oyxz = —Oyzx _Uzyy/za
Ozxy = Ozyxy Oxxz —
Ogze = *Uz:cz/2a
Oyxz = Oyzzx,
Ozyz = Oxzy
49 YFe3(BO3)4 (1.90) P'3,12'1710 0 1/2)°™1 Oz = Opny = X X Oyyz = Oyay =
—Oyzz = —Oyza _Uzyy/2a
Ozay = Ozyxy Oxxz =
Oxzx = _Uzma:/za
Oyxz = Oyzx,
Oxyz = Oxzy
50 TbFe3(BO3)4 (1.91) P3,2'1750 0 1/2)°™1 Ouys = Opzy = X X Oysr = Opay =
—Oyxz = —Oyzx —Oyxz = —Oyzx
51 NizTeOg (1.165) R'37M1/3 2/3 1/6)*™1 Opwe = Opap = Oyyz = X X Orwe = Opog = Oyyz =
Oyzy = _szm/Q = Oyzy = _Uzww/Q =
—Oayy/2, —Oayy/2,
Oxyz = Oxzy = Oxyz = Ogzy =
—Oyzz = —Oyzz “Oyxz = —Oyzx
52 NiCry0y4 (1.685) c2'22,10 1/2 1/2)~™1 Orwy = Oayus X X Orwy = Oayas
Oyxz = Oyzax, Oyxz = Oyzx,
Oxyz = Ozxzy Oxyz = Ozxzy
53 ZnVy04 (1.24) Plaz'2t2M(1/2 1/2 1/2)>~™1 Ouys = Opay = X X Ouysr = Opay =

—Oyxz = —Oyzx

—Oyxz = —Oyzx
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
54 Lay02Fe;0Ses (1.58) Clm™(0 0 1/2)*™1 Gyos = 20, = x x Gyos = 20y, =
_20'zzya Ozzz = _2Uzzya Ogzz =
—20,,, = _20-22937 20,4, = _2UZZI7
Oryy = —20yzy = Oryy = —20yzy =
_20yyxa Ogxxy = _QO.nya Ogxy =
Oxyxr = 70’y$w/2 Ozyxr = 70’y9c$/2
55 NiTayOg (1.172) A'm'a'27(0 1/2 0)™™1 Oyys = Oyay = X X Oyys = Oyzy =
_O'zyy/Qa Ogxxz = _Uzyy/2a Ogxxz =
Ogza = 7O'z9cx/2 Ogza = 70’zmx/2
56 CeAuSb, (1.740) A'm'm'27(0 1/2 0)>™1 Oyys = Oyoy = x x Oyys = Oyoy =
_O'zyy/Qa Oxxz = _Uzyy/2a Ogxxz =
Ogza = 7O'z9cx/2 Ogza = 70’zmx/2
57 CuFeS, (0.802) Itq1o-tqoemy Orzy = Osyzs Opyz = | Opyz = Ogoy = Oygz = | Osgy = Osya, Oayz = Ozzy = Ozyzs Opyz =
Oxzy = Oyxz = Oyza Oyze = Ozzy = Ozyx Ogzy = Oyxz = Oyza Oxzy = Oyxz = Oyza
58 CusMnSnS, (1.100) c'270 0 1/2)>™1 Oyyz = Oyay = X X Oyyz = Oyay =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxy Oxxz = Ozxy = Ozyxy Oxxz =
Ogze = _a'zaca:/Qv Ogze = _UZJCQC/27
Oyxz = Oyzax, Oyxz = Oyzax,
Ogxyz = Ozxzy Oxyz = Ozxzy
59 CuzMnSnSy (1.732) c'270 0 1/2)>™1 Oyyz = Oyay = X X Oyyz = Oyay =

702yy/2a

Ozxy = Ozyzxy) Ozxz —

Oxzz = _UZII/Qa
Oyxz = Oyzx,
Ogzyz = Oxzy

70Zyy/2a
Ozxy = Ozyzx) Ozxz —
Ogzz = _Uzwz/Qy

Oyxz = Oyzx,
Oxyz = Oxzy
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
60 CusFeGeS, (1.734) c'270 0 1/2)>™1 Oyyz = Oyay = X X Oyoz = =204y, =
_Uzyy/Qv _2Uzzya Ogzz =
Ozxy = Ozyxs Oxzz — —20,2: = —20224,
Ogze = _szx/za Oyyz = Oyzy =
Oyxz = Oyzx, _Uzyy/2a
Oxyz = Ozxzy Ozxy = Ozyxs Oxxz =
Ogze = *Uz:cz/2a
Oyxz = Oyzz, Ozyy —
—20yzy = —20yya,
Oxxy = Ogyx =
_O'yacx/Qa Oxyz = Ozzy
61 CsCoFy4 (0.405) I tg400m] Opzzs = Ogrg = Osrzs Ozzzy Ozgn = Oy, Opps = Ogpgp =
—Oyyz = —Oyzy = Oxxz = Ogzx = Oyyz = Oxxz = Ogzx = Oyyz = “Oyyz = —Oyzy =
_O'zx;c/z = O'zyy/27 Oyzy = Ozzx = Ozyy Oyzyy Oxyz = Oxzy = _O'zacx/Q = O'zyy/Qa
Ozxy = Ozyzxy, Ozyz — —Oyxzz = —Oyzx Ozxy = Ozyzxy Ozyz —
Oxzy = Oyxz = Oyza Oxzy = Oyxz = Oyza
62 BayFeSio O (1.641) P42, 0 0 1/2)~°™1 Orwy = Osyry, Oayz = X X Oyys = Oyoy =
Oxzy = Oyxz = Oyza 7(szy/2, Oxxz =
Oxzx = _Uzzx/Q
63 BasMnSisO7 (0.229) Plato - tm>m Oszy = Ozyzy Ogyz = Opyz = Opay = Oygs = Oomy = Osyzy Onyz = Oroy = Osyzy Ozyz =
Oxzy = Oyxz = Oyza Oyze = Ozxy = Ozyx Oxzy = Oyxz = Oyza Oxzy = Oyxz = Oyza
64 BayCoGeyO7 (0.56) Plg o, tmeem Oswy = Ozyzs Oayz = Opzz = Ospsr = Oszzs Oszs = Oszas Oyyz = Oyay =
Oxzy = Oyxz = Oyza Oxzyy = Oyxy = Oyyx, Oyzy = Oyyxy Oxzz,y _Uzyy/2a Oxxz =
Ozxx Ozyy, Oxzx Ogzx = *O—z:tm/Q
65 SrMn2V208 (062) 1_141 1C—1doom1 Oxxz = Ogzx = Oyyz = Oxzz = Ozxz = Ozzx, Ozxz = Ozzx, Oyyz = Oyzy =
Oyzy = —Osuu/2 = Ozyy = Oyay = Oyya, Oyzy = Oyyzs Oxzz, —Osyy/2, Onzz =
*O—zyy/Q Ozxx J:Eyy7 Ozxx Ogza = *O—z:tm/Q
66 BaMn,V20g (0.967) T4, e tqeem Opaz = Opzg = Oyyz = Opzz = Ospsr = Oszzs Oszsr = Oszas Oyyz = Oyzy =

Oyzy = _szﬂc/Q =
—0yy/2

Ozyy = Oyzy = Oyyz;

O-ZL‘ZEI

Oyxy = Oyyxs Oxzz;s
Ozyy, Oxzxx

_Uzyy/2a Ogxz =
Ogzx = *O—z:tm/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
67 SrCoy V505 (1.71) Plcta'2 M (1/2 1/2 1/2)°™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/Zv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmm/2 Ogzxe = _Uzza:/2
68 CeRhGes (1.743) Pl4'm'm™(0 0 1/2)>°™1 Opwz = Opap = Oyyz = X X Opwz = Opap = Oyyz =
Oyzy = _Uzzx/Q = Oyzy = _Uzzm/Z =
—0yy/2 —0yy/2
69 YBaCuFeOj; (1.281) IM''m'm™(1/2 1/2 0)°™1 | Gups = Opas = Oyys = X X Oyyz = Oyay =
Oyzy = _0—29090/2 = _Jzyy/2a Ogxz =
_Uzyy/2 Oxzx = _Uzza:/2
70 PrFeAsO (1.586) P'm'a'271(1/2 0 1/2)>™1 Oyyz = Oyoy = X X Oyyz = Oyay =
_Uzyy/Za Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/2
71 Fe4O5 (0999) Clm-lc—12loom1 Oyyz = Oyzy = Oxzz = Ozxz = Ozza, Ozxz = Ozzx, Oyyz = Oyzy =
_Uzyy/Za Oxzz = Ozyy = Oyzy — Oyyx, Oyxy = Oyyzs Oxzz;s _Jzyy/2a Oxxz =
Ozzz — _Uzmx/2 Ozzx Ozyys Oxzx Ogzz — _Uzza:/Q
72 SmNiO3 (1.353) C'm'c'2,7M(1/2 0 0)~™1 Oyyz = Oyay = X X Oyyz = Oyoy =
_Uzyy/Za Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/Q
73 EuNiO3 (1.354) C'm'c'2,7M(1/2 0 0)~™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/Qa Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/Q
74 PrNiO; (1.43) C'm'c'2,71(1/2 0 0)~™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/Qa Ogzz = _Uzyy/2a Ogxz =
Ogzx = _Uzzx/2 Ogze = _Uzzz/Q
75 NdNiO3 (1.45) C'm'c'2,7M(1/2 0 0)™™1 Oyyz = Oyay = X x Oyyz = Oyay =

_Uzyy/Qa Oxxz =
Ogzx = _Uzzx/2

_Uzyy/2a Oxxz =
Ogzxe = _Uzzz/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
76 BaFe,Ses (1.120) clel(1/2 0 0)>™1 Tyos = —20250 = X x Ty = —202y0 =
_QJzzya Oxzz = _2Uzzy; Oxzz =
—2022: = —20224, —20,2: = —20224,
Ouyy = —20yay = Ouyy = —20yzy =
_20yyxa Ogxxy = _QO.nya Ogxy =
Oxyxr = 70’y$w/2 Ozyxr = 70’y9c$/2
7 NaMnyOy4 (1.723) Cel(1/2 0 0)>™1 Oyon = =204y, = X X Oyon = =204y, =
_2Uzzya Oxzz = _QUzzya Ogxzz =
2002 = =20 224, —20.02 = =202z,
Ozyy = —20yzy = Ouyy = —20yzy =
_2Uyym7 Ogxy = _2Uyy937 Oxxy =
Ogyr = _O-y:r:v/2 Ogyr = _nyw/Q
78 BaFe,Ses (1.429) C'm(1/2 0 0)>™1 Oyoz = =204y, = X X Oyoz = =204y, =
_20zzy7 Oxzz = _2Uzzy7 Oxzz =
—20,3, = —20224, —20,2, = —20224,
Oryy = —20yzy = Oryy = —20yzy =
_2O'yyaca Oxxy = _QUyyaca Ogxy =
Oxyxr = *O—yxx/Q Oxyx = *O—ymr/Q
79 PbaMng.6Cop.4WOg (2.17) Plm 12, %M Oyyz = Oyay = Opzz = Ospsr = Oszzs Oszs = Oszas Oyyz = Oyzy =
—Osyy/2s Opzz = Ozyy = Oyzy = Oyyx; Oyzy = Oyyx> Txzz, —Osyy/2s Opzz =
Oxzx = *O—zmr/Q Ozxx Oxyys Oxax Oxzx = *O—z:tm/Q
80 NayCuS04Cl, (1.682) P'm'n'2,71(0 1/2 0)>~™1 Oyyz = Oyay = X X Oyye = Oyay =
_Uzyy/Qa Ogxz = _Uzyy/2a Oxxz =
Ogzx = *O—zmr/Q Ogzx = *O—z:tm/Q
81 LuMnO; (1.101) P'n'a'2,7M(1/2 0 0)™™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/Qa Oxxz = _Uzyy/2a Ogxxz =
Ogzx = *O—zmr/Q Ogzx = *O—z:tm/Q
82 HoMnO3 (1.20) P'n'a'2,7'(1/2 0 0)>™1 Oyyz = Oyoy = X X

_Uzyy/za Oxxz =
Ogzx = *O—zrr/Q

Oyyz = Oyzy =
_Uzyy/2a Ogxz =
Ogzx = *O—z:tm/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
83 TmMnOj (1.341) P'n'a'2,7'(1/2 0 0)~™1 Oyyz = Oyay = X X Oyyz = Oyay =
_Uzyy/Qv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmm/2 Ogzxe = _Uzza:/2
84 HoNiGe (1.374) P'm™(0 1/2 0)>®™1 Tyos = —20250 = X X Ty = —202y0 =
_20'zzya Ozzz = _2Uzzya Ogzz =
_2Uzmz = _20-22937 _2szz = _2UZZI7
Ooyy = —20ysy = Ooyy = —20yey =
_20yyxa Ogxxy = _QO.nya Ogaxy =
Oxyxr = 70'3;9095/2 Oxyxr = 7nyx/2
85 BaCdVO(POy) (1.298) Plcla'2,7M(0 1/2 0)™™1 Oyyz = Oyay = X X Oy = Oyay =
_Uzyy/za Oxxz = _Uzyy/2a Oxxz =
Ogza = 7O'z9cx/2 Ogza = 70’zmx/2
86 FeNbyOg (1.655) P'2,'2,'27%0 0 1/2)~™1 Oovy = Oayas X X Orvy = Oayas
Oyxz = Oyzx, Oyxz = Oyzx,
Oxyz = Oxzy Oxyz = Oxzy
87 SroFes3Se203 (1.463) C'm'c'2,71(1/2 0 0)™™1 Oyys = Oyay = X X Oy = Oyay =
_Uzyy/Qa Oxxz = _Uzyy/2a Ogxxz =
Ogza = _O'zxx/Q Ogze = _Uzacx/Q
88 SroFesSe203 (1.626) C'm'c'2,71(1/2 0 0)™™1 Oyyz = Oyay = X X Oy = Oyay =
_Uzyy/Qa Oxxz = _Uzyy/za Ogxxz =
Ogza = _O'zacx/Q Ogza = _Uzacx/Q
89 SmMn,O5 (1.192) P'm'c'2,71(1/2 0 0)™™1 Oyyz = Oyay = X X Oyye = Oyay =
_Uzyy/Qa Ogxxz = _Uzyy/za Ogxxz =
Ogza = _O'zacx/2 Ogza = _O'zacac/Q
90 TbsPdaIny (1.697) P'm'c'2,71(1/2 0 0)™™1 Oy = Oyay = X X Oy = Oyay =

_Uzyy/2a Oxxz =
Ogza = _O'zacx/2

_Uzyy/za Ogxxz =
Ogza = _O'zacac/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
1. -1 com

91 PrMn,O5 (1325) P'm (0 1/2 O) 1 Oyzz = 7202?;2 = X X Oyzz = 7202742 =
_20'zzya Ozzz = _2Uzzya Ogzz =
—20,,, = _20-22937 20,4, = _2UZZI7
Ouyy = —20yay = Ouyy = —20yzy =

_20yyxa Ogxxy = _QO.nya Ogxy =

Ozyx = 70'3;9095/2 Ozyx = 70’y9cx/2

. -1 -1_looom — —

92 BiFe 55¢0.503 (0.67) I"'m - a2°™ Oyyz = Oyzy = Opzz = Ospsr = Orzms Oszsr = Oszas Oyyz = Oyzy =
_O'zyy/Qa Ogxxz = Ozyy = Oyzy = Oyyx, Oyxy = Oyyxs Oxzz;s _Uzyy/2a Ogxxz =

Ogza = 7O'z9cx/2 Ozax Ozyys Oxxx Ogza = 7szx/2

-1 -1_looom — —

93 SroMnGaOs5 (0.823) I"'ma2°™ Oyyz = Oyzy = Opzz = Osps = Orzms Oszs = Oszas Oyyz = Oyzy =
_O'zyy/2a Oxxz = Ozyy = Oyzy = Oyya, Oyzry = Oyyxs Oxzz, _Uzyy/2a Oxxz =

Ogzx = 7O'z9cx/2 Oxzx Ozyys Oxzx Ogzy = 7szx/2

1. 1_16-1

94 SryCo205 (0.799) P'm*a'2(1/2 1/2 1/2)*™1 Oyyz = Oyzy = X X Oyyz = Oyzy =
_Uzyy/za Oxxz = _Uzyy/2a Oxxz =

Oxzx = 7O'z9cx/2 Ozzax = 70’zmx/2

11.1_16-1

95 MnCly(CO(NHz)2)2 (1.659) P'b'a27(1/2 1/2 1/2)>™ Oyyz = Oyzy = X X Oyyz = Oyzy =
_Uzyy/za Ogxz = _Uzyy/2a Oxxz =

Oxzzx = _O'zxx/Q Ozzax = _Uzacx/Q

-1 1 -logoom _ _

96 ZnFeF5(H20), (0.575) I"'m m 2™ Oyyz = Oyay = Orrzs Ozzzy Ozyys Ozam, Oyyz = Oyzy =
_Uzyy/2a Ogxz = Oyyz = Oyzy = Ozyy, Oyyz = Oyzy; _Uzyy/za Oxxz =

Ogza = _O'zxx/2 Ogzz = Ogze = Ozzx Ogxz = Oxzx Ogza = _Uzacx/Q

-1 31 3-1900om _ _

97 Cua V207 (0.137) Fd'd 2™ Oyyz = Oyay = Opyz = Ogzy = Oygs = Ozzy = Ozyzs Oyyz = Oyzy =
_Uzyy/2a Ogxz = Oyze = Ozay = Ozyx Oyxz = Oyza, _Uzyy/za Oxxz =

Ogza = _O'zacx/2 Ozyz = Oxzy Ogza = _O'zacac/Q

1_-1 -1 ocom _ _

98 ErGe; g3 (0.344) C'm ¢ 2™ Oyyz = Oyzy = Osrzs Oz2zy Ozyys Ozam, Oyyz = Oyzy =
_Uzyy/2a Ogxz = Oyyz = Oyzy = Ozyy, Oyyz = Oyzy; _Uzyy/za Oxxz =

Ogza = _O'zacx/2 Ogzz = Ogzx = Ozzx Ogxz = Ogxzx Ogza = _Uzacac/Q

-1 -1 16 ocom _ _

99 CazMn, 07 (0.23) C m ¢ 2™ Oyyz = Oyay = Opzs = Ospsr = Orzms Oszr = Oszas Oyyz = Oyzy =
_Uzyy/2a Oxxz = Ozyy = Oyxy = Oyyx, Oyzy = Oyyxy Oxzz, _Uzyy/za Ogxz =

Ogza = _O'zacx/2 Ozax Ozyys Oxxx Ogza = _Uzacac/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
100 CazRuz07 (1.263) P'm'c'2,7M(1/2 1/2 0)>™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Zv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmm/2 Ogzxe = _Uzza:/2
101 BaCoF, (1.439) P'n'a'2,7'(0 1/2 0)~™1 Oyyz = Oyay = X X Oyyz = Oyoy =
_Uzyy/Zv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmm/2 Ogze = _Uzza:/2
102 BaFe,0y4 (1.754) P'n'a'2,7M(1/2 1/2 0)>™1 Oyys = Oysy = X X Oyyz = Oyay =
_Uzyy/Zv Oxzz = _Jzyy/2a Ogxz =
Ogzx = _Uzmx/2 Ogze = _Uzza:/2
103 BaCoF, (1.438) P'2,70 0 1/2)>™1 Oyyz = Oyay = X X Oyyz = Oyay =
—Ozyy/2, —Oayy/2,
Ozxy = Ozyz) Ozzz — Ozxy = Ozyzx) Ozzz —
Ogzx = _Uzzx/za Ogzx = _Uzwz/Qy
Oyxz = Oyzx, Oyxz = Oyzx,
Oxyz = Oxzy Oxyz = Oxzy
104 BaNiF, (1.64) P2,750 0 1/2)°™1 Oyys = Oyzy = X X Oyys = Oyzy =
—02yy/2, —02yy/2,
Ozaxy = Ozyxy Oxxz — Ozxy = Ozyxy, Oxxz =
Ogzx = *Uzmm/Qa Oxze = *Uzzm/2a
Oyxz = Oyza, Oyxz = Oyzax,
Ozyz = Ozxzy Ogyz = Oxzy
105 La; 5Cag5Co0y4 (1.583) A'm'a'27(0 1/2 0)™™1 Oyyz = Oyay = X X Oyoz = =204y, =
_Uzyy/Zv Ozzz = _2azzy; Oxzz =
Ogze = _O-za::r/2 _20-za:z = _QUZZ(E,
Opyy = —20yey =

_QUyyxa Oxxy =
Oxyxr = *O—ymr/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

) . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
. . 1 -1
106 Li;CoSiOy4 (1.79) C'c(1/2 0 0)™1 Oyzz = =204y, = X X Oyzz = =204y, =
_20'zzya Ozzz = _2Uzzya Ogzz =
—20,,, = _20-22937 20,4, = _2UZZI7
Ouyy = —20yay = Ouyy = —20yzy =
_20yyxa Ogxxy = _QO.nya Ogxy =
Oxyxr = 70’y$w/2 Ozyxr = 70’y9c$/2
-1.1, -1 ocom _ _
107 Y5CusO5 (0.241) P n a2;°™1 Oyyz = Oyzy = Orrss Oz22y Oayys Ozams Oyyz = Oyzy =
_O'zyy/2a Oxxz = Oyyz = Oyzy = Ozyy, Oyyz = Oyzy; _Uzyy/2a Oxxz =
Oxzax = 7O'z9cx/2 Ozxz = Ozzax = Ozzxx Ozxz = Oxzx Ozzax = 70’zmx/2
-1.1_-16 ocom — —
108 | [C(ND32)3]Cu(DCOO)3 (0.254) P 'n'a2;°™1 Oyyz = Oyzy = Osrzs Oz2zy Ozyys Ozam, Oyyz = Oyzy =
_O'zyy/2a Oxxz = Oyyz = Oyzy = Ozyy, Oyyz = Oyzy; _Uzyy/2a Oxxz =
Oxzax = 7O'z9cx/2 Ogzxz = Ozzax = Ozzxx Ozxz = Oxzx Ozzax = 70’zmx/2
-1.1, -1 ocom _ _
109 | [C(ND32)3]Cu(DCOO)3 (0.255) P n'a2;°™1 Oyyz = Oyzy = Opyz = Ogzy = Oygs = Orzy = Ozyzs Oyyz = Oyzy =
_O'zyy/2a Oxxz = Oyze = Ozzy = Ozyx Oyzz = Oyza, _Uzyy/2a Oxxz =
Oxzx = 7O'z9cx/2 Ozyz = Oxzy Ozzax = 70’zmx/2
-l -1 16 ocom
110 Bach5 (0303) P7217°21°2¢ 1 Ozay = Ozyx, Ozzz, 0222y Ozyyy Ozax, Ozay = Ozyx,
Oyxz = Oyzx, Oyyz = Oyzy = Ozyy; Oyyz = Oyzy, Oyxz = Oyzx,
Ozyz = Oxzy Oxxz = Oxzx — Ozax Oxxz = Oxza Oxyz = Oxzy
1 -1
111 LusMnCoOg (1.32) P24 (0 0 1/2)oom1 Oyyz = Oyzy = X X Oyyz = Oyzy =
—02yy/2, —02yy/2,
Ozzy = Ozyx, Oxxz — Ozzy = Ozyzs Oxzz —
Oxzx = *Uzmm/Qa Ogze = *Uzzm/2a
Oyxz = Oyza, Oyxz = Oyzx,
Ozyz = Ozxzy Ogyz = Oxzy
112 NayMnF5 (1.55) P00 172 0)™™1 Oyon = =204y, = X X Oyoz = =204y, =
_2Jzzy7 Ozzz = _2Uzzya Ogzz =
—20.,. = _20zzm; 20,4, = _2UZZ$7
Oryy = —20yzy = Oyy = —20yzy =

_20'yyaca Ogxxy =
Oxyxr = *O—yx:c/2

_QUyyxa Ogxy =
Oxyxr = *O—yrr/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
113 PbyCo0sOg (1.565) P00 1/2 0)™™1 Oyoz = =204y, = X X Oyoz = =204y, =
_20'zzya Ozzz = _2Uzzya Ogzz =
—20,,, = _2Uzzxa —20,4, = _2UZZI7
Oayy = =204y = Oayy = =204y =
—20yyz, Onay = —20yyz, Opay =
Oxyxr = 70’y$w/2 Ozyxr = 70’y9c$/2
114 PbyNiOsOg (1.592) P00 1/2 0)™™1 Oyor = —205y, = X X Oyoz = —204,, =
_2Uzzya Oxzz = _QUzzya Ogxzz =
2002 = =20 224, —20.02 = =202z,
Ozyy = —20yzy = Ouyy = —20yzy =
_2Uyym7 Ozzy = _2Uyya:7 Oxxy =
Ogyr = _O-y:r:v/2 Ogyr = _nyw/Q
115 MnyNb,Og (0.722) C e Oyos = =204y, = Oyes = Osys = Orsy,s Ooys = Osay, Oyoz = =204y, =
_20zzy7 Ozzz = Oxzz = Ozxz = Ozza, Ozxz = Ozzay Oyzz, _2Uzzy7 Oxzz =
—20,,, = =204, Oyyy Oyyys Oyzy = Oyyx, —20,2, = —20224,
Oayy = —20yay = Ozyy = Oyay = Oyya, Oyzx, Oxzzy Oxyy, Ozyy = —20ygy =
_2O'yyaca Ogxy = Oxxy = Oxyxr = Oyxx, Oxxy = Oxyx, Oxxx _QUyyaca Oxxy =
Oxyxr = *O—yxx/Q Ozxx Oxyx = *O—ymr/Q
116 LisFeGeSy (1.735) Clct(1/2 0 0)™™1 Oyoz = 202, = X X Oyoz = 205, =
_20'zzya Oxzz = _20'zzya Oxzz =
*2O—zxz = *QO—zzra *20—zrz = *20—2217
Ozyy = —20yzy = Ouyy = —20yzy =

_2Uyym7 Ozzy =
Ogyr = _O-y:vw/Q

_2Uyya:a Ozzy =
Ogyxr = _nyw/Q
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Table S1 : (continued) Collinear antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
117 LuFe;04 (0.965) P17 (1/2 0 0)°™1 Gyos = 20, = x x Gyos = 20y, =
_20'zzya Ozzz = _2Uzzya Ogzz =
—2022: = —20224, —20,2: = —20224,
Oyyz = Oyzy = Oyyz = Oyzy =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxy Oxxz — Ozxy = Ozyxs Oxxz =
Ogzx = *Uz:vm/Qa Oxze = *Uz:cz/2a
Oyzz = Oyzzy, Oxzyy — Oyxz = Oyzz, Ozyy —
—20yzy = =204y, —20yzy = —20yya,
Oxxy = Ogyxr = Oxxy = Ogyx =
_nyx/za Oxyz = Oxzy _O'yacx/Qa Oxyz = Ozzy
118 CrPS, (1.440) c'270 0 1/2)>™1 Oyys = Oyzy = X X Oyys = Oyzy =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxs Oxxz = Ozxy = Ozyxs Oxxz =
Ogzx = *Uzzm/2a Oxze = *Uzz:t/2a
Oyxz = Oyza, Oyxz = Oyzax,
Ogyz = Ozzy Oxyz = Ozzy
119 CrPS, (1.708) c27'0 0 1/2)>™1 Oyyz = Oyoy = X X Oyyz = Oyay =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxs Ozzz — Ozxy = Ozyxs Oxzxz —
Oxzz = _UZEI/Qa Oxzx = _Uzma:/za
Oyxz = Oyzx, Oyxrz = Oyzx,
Oxyz = Oxzy Oxyz = Oxzy
120 LiFeP,0O~ (083) P_12100m1 Oyyz = Oyzy = Ozzz5 Ozzzy Ozyy> Oyyz = Oyzy =

—Oayy/2,
Ozxy = Ozyxy Oxxz —
Ogzae = _Uzzx/Qa

Oyzz = Oyzx,
Ozyz = Ozxzy

Oyyz = Oyzy = Ozyy,

Oxyz = Oxzy = Oyxz —

Oyzr = Ozxy = Ozyx,

Oxxz = Ogxzax — Ozax

Ozxy = Ozyxy Ozza,s
Oyyz = Oyzy,
Oyxz = Oyzx,
Ozyz = Oxzy,

Ogxz = Ozxzx

_Uzyy/2v
Ozxy = Ozyxy Oxxz —
Ogze = _Uz:cz/2a

Oyzz = Oyzx,
Ozyz = Oxzy
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Table S2: Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry. Note that without SOC, IMD- and

QMD-contributions are forbidden.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
1 ZHF6204 (1760) I1—4m“°mm“°2|(2001, 2001, 2001; 4801)7”1 Ozzy = Ozyx, Oxyz — X X Ozzy = Ozyx; Oxyz —
Oxzy = Oyxz = Oyza Oxzy = Oyxz = Oyzx
2 CsCrFy (1.709) C'm?°1(1/2 0 0)™1 Oyoz = —20,y, = X X Oyon = =204, =
_20zzy7 Oxzz = _2Jzzy7 Oxzz =
—20,4, = =204, 20,4, = _2Uzzx7
Oryy = —20yzy = Oryy = —20yzy =
—20yyzy Ogay = —20yyzy Oxay =
Ogyxr = _Uymc/2 Oxyxr = _O'yacx/Q
3 CsCro.gs Al g2Fy (1.712) C'm?°1(1/2 0 0)™1 Oyon = =205y, = X X Oyon = =205y, =
_2Uzzy7 Oxzz = _Zazzya Oxzz =
—20.02 = =20 24, 20,42 = =20 24,
Ouyy = —20yzy = Ouyy = —20yzy =
—20yyz; Ovay = —20yyz, Ovay =
Ogyxr = _Uyzz/2 Oxyx = _Uywz/2
4 CsCrg.9sAlg.02F4 (1.713) C'm?1(1/2 0 0)™1 Oyor = =204, = X X Oyez = —204y. =
_2Uzzya Oxzz = _2Jzzy7 Oxzz =
—20,5, = =204, —20,02 = —20 224,
Oyy = —20yay = Oryy = —20yzy =
—20yyx, Opay = —20yyz, Opay =
Ogyxr = *O—yzz/2 Oxyxr = *O—yxz/2
5 TmPtIn (1.67) P2001m m?0019| (2410, 2010, 1) ™1 Oyys = Oyay = X X Oyys = Oyay =
_azyy/27 Oxxz = _Jzyy/Qa Oxxz =
Ogze = *O—zzx/2 Oxzx = *O—zrz/Q
6 NigMOgOg (1768) Clmm1000m10021|(1, 1, 1, 2001)m1 Oyyz = Oyzy = X X Oyyz = Oyzy =

_azyy/27 Ogxz =
Ogze = *O—zzr/2

_Jzyy/Qa Ogxz =
Ogzx = *O—zrz/Q
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
7 HoAuGe (1.34) P'm®(1/2 1/2 0)™1 Oyon = =204y, = X X Oyyz = Oy =
_ZUZzya Oxzz = _UZyy/Zv
20,42 = =204, Ozxy = Ozyxs Ozzz —
Ozyy = _20ywy = Oxzx = _sza:/27
_QUyyw7 Oxxy = Oyxz = Oyzx,
Ozyx = *Uy:cx/2 Ozyz = Ozzy
3501211 ™58 m
8 InMnO3 (1.525) Proo13717 6™ m|(1, 1,2001)™1 Opaz = Ogzg = Oyyz = X X Opaz = Ogzg = Oyyz =
Oyzy = _aza:w/z = Oyzy = _O-za:a:/2 =
*Uzyy/2 70’292//2
3501211 ™8 m
9 InMnO3 (1.524) Proo13717 6™ m|(1, 1,2001)™1 Opaz = Ogzg = Oyyz = X X Opaz = Ogzg = Oyyz =
Oyzy = _aza:w/z = Oyzy = _O-z:m:/Q =
*Uzyy/Q 70’292//2
10 YbMnO3 (0.30) P330163m%"cm%"mm1 Ozaz = Ogzg = Oyyz = Opze = —Ozyy = Opze = —Ozyy = Opaz = Ogzg = Oyyz =
Oyzy = _azzw/z = —Oyzy = —Oyyzx —Oyzy = —Oyyax Oyzy = _O-z:m:/Q =
*Uzyy/Q 70’299/2
11 YMnOs3 (0.44) P330163mé”cm%"mm1 Opaz = Ogzg = Oyyz = Ozay = Ogyz = Orwy = Opys = Opaz = Opze = Oyyz =
Oyzy = —Ozaa/2 = Oyzz = ~Oyyy, Oyzz = —Oyyy, Oyzy = —0zga/2 =
_Uzyy/2 Oxxx = —Ozyy = Ogxx = —Oxyy = _O'zyy/27
“Oyzy = “Oyyx “Oyxy = “Oyyx Ozyz = Ozzy =
—Oyxz = —Oyzx
12 HoMnO3 (0.32) P6‘1’0163mé"cm%"mm1 Opzz = Opzg = Oyys = Oszns Oz2zy Onzw = Oayys Opas = Opzg = Oyyz =
Oyzy = *sza:/Q = Oxxz = Oxzx — Oyyz = Oxxz = Oxzax — Oyyz — Oyzy = *Uzmx/Q =
—Oayy/2 Oyzy = Ozax = Ozyy Oyzy —Ozyy/2
13 YMnO3 (06) P6é0163méwcm%wmm1 Oxxz = Oxzx = Oyyz = Ozz22y Ozz2zy Ozzx = Ozyy, Oxxz = Ogxzax = Oyyz —
Oyzy = *sza:/Q = Oxxz = Oxzx — Oyyz = Oxxz = Oxzx — Oyyz — Oyzy = *Uzmx/Q =
—Oayy/2 Oyzy = Ozax = Ozyy Tyzy —Oayy/2
14 LuFeO3 (0.117) P6‘1’0163m%"cm%"mm1 Opwz = Opzg = Oyyz = X Opyz = Opay = Opas = Opzg = Oyyz =
Oyzy = *O—zxx/Q = —Oyxz = —Oyzx Oyzy = *Uzmx/Q =
_Jzyy/2 _0299/2
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

. . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
65 mi_ mi
15 HoMnOs (0.31) PPoo163 57¢ 3"m™1 Oxzz = Opzg = Oyys = X Opys = Ogay = Opgs = Opag = Oyys =
Oyzy = _szm/2 = —Oyxz = —Oyzx Oyzy = _szx/Q =
—Osyy/2 —Osyy/2
65 mi_ mi_ oy
16 ScMnOg (0.7) PPooig3 67¢ s3™m™1 Opzz = Opzg = Oyys = X Opyz = Ogay = Opgs = Opag = Oyys =
Oyzy = _szm/2 = —Oyxz = —Oyzx Oyzy = _szx/Q =
_Uzyy/2 _Uzyy/2
65 mi_ mi_ oy
17 SCMHOS (08) P 00163 §7c 3"m’'1 Ogxzz = Ogzz = Oyyz = Ozzzs Ozz2z5 Ozxx = Ozyy, Oxxz = Oxzx — Oyyz —
Oyzy = _szm/2 = Oxxz = Oxzax — Oyyz = Oxyz = Ogzy = Oyzy = _O—ZmI/Q =
_Uzyy/2 Oyzy = Ozaxx = Ozyy —Oyzz = —Oyzx, _Uzyy/27
Ogxz = Ogzx = Oyyz = Ozyz = Oxzy =
Oyzy —Oyxz = —Oyzx
1
18 NayCo,TeOg (1.645) Cmio0glomiong (1,1, 1; 200;)™1 ray = oy x x Croy = Tayos
Oyxz = Oyza, Oyzz = Oyza,
Oxyz = Ozzy Oxyz = Oxzy
: 68 m _ _ _
19 BaCOSIO4 (0724) PPooi63™1 Ogzz = Ogzz — Oyyz = Ozzzs Ozzzy Ozzx = Ozyy, Ozxz = Ozzx — Oyyz —
Oyzy = _Uz:rw/Q = Ogxz = Ogza = Oyyz = Ogyz = Ogzy = Oyzy = _szw/2 =
_azyy/27 Oyzy = Ozzx = Ozyy —Oyxz = —Oyzx, _Uzyy/Qa
Oxyz = Ogzy = Oxxz = Oxzx — Oyyz = Oxyz = Oxzy =
—Oyxz = —Oyzx Oyzy —Oyxz = —Oyzx
: 6} m _
20 BaCoSiO, (1.0.49) PPoo163™1 Opwz = Opzg = Oyyz = Crzzs Os2zy Ozzw = Ozyy,

Oyzy = _O'zxac/2 =
70—299/27
Oxyz = Ogzy —
—Oyzz = —Oyzx

Oxxz = Oxzx = Oyyz =
Oyzy = Ozzx = Ozyy

Oxyz = Ogzy =
—Oyxz = —Oyzx,
Oxxz = Ogxzx — Oyyz —
Oyzy

Oxxz = Ogzax = Oyyz =
Oyzy = _O'zacx/2 =
7O—Zyy/2v
Oxyz = Oxzy —
—Oyzz = —Oyzx
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

No.

Materials (ID)

Spin space group

without SOC

with SOC

BCD

IMD

QMD

BCD

21

SIHF63 (B03)4 (1266)

R'3'2%01(1/3 2/3 1/6)™1

Oxyz = Ogzy =
“—Oyxz = —Oyza

X

Oyzz = *QO—zyz =
_20zzy7 Oxzz =
20,5, = =204,
Oyyz = Oyzy =
_O'Zyy/Q’

Ozxy = Ozyxs Oxaxz —
Ogzxe = *O—zmx/Qa
Oyxz = Oyzay Oxyy —
—20ypy = —20yyz,
Oxxy = Ogyx =
_O'y:cac/2a Oxyz = Oxzy

22

HoFe3(BOs), (1.93)

P13,1211%000(0 0 1/2)™1

Ogyz = Ogzy =
—Oyzz = —Oyzx

Oyzz = _QUzyz =
_2022y7 Oxzz =
20,42 = =20 224,
Oyyz = Oyzy =
_Uzyy/Zv
Ozxy = Ozyxs Ozzz —
Oxzx = _szw/27
Oyxz = Oyzas Oxyy =
—20ypy = —20yy.,
Oxxy = Oxyx =
_oyzz/27 Oxyz = Ozxzy

23

BaCU3V208(OD)2 (317)

pong, Mirglimy

Oxyz = Ogzy =
—Oyxz = —Oyzx

Ozzzs
Oxxz = Oxzax — Oyyz =
Oyzy = Ozaxxz = Ozyy,
Ogzy = Oxyx =
Oyzz = —Oyyy

Ozzz5 Ozzx = Ozyy;
Oxxz = Oxzx — Oyyz —
Oyzyy Ozzy = Ozyx —
Oyze = ~Oyyy

Oxyz = Oxzy =
“Oyxz = —Oyzx
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
24 RuCl; (1.726) PH201(1/2 0 0)™1 s = —20.ys = x x Gy = —20.s =
_QUzzyv Oxzz = _20zzy7 Ogzz =
—20.4, = =204, 20,5, = =204,
Oyyz = Oyzy = Oyyz = Oyzy =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxs Oxxz = Ozxy = Ozyxs Oxaxz —
Ogzx = *szx/Qa Oxze = *O—zmx/Qa
Oyxz = Oyzxy Oxyy — Oyxz = Oyzay Oxyy —
—20y0y = =204y, —20ypy = —20yyz,
Ogxy = Ogyx = Oxxy = Ogyx =
_O'yacx/Qa Oxyz = Ozxzy _nyx/2a Ogzyz = Ogzy
25 CU403 (1418) Il_4m110mm1102|(2001, 2001, 2001; 4801)7”1 Ozzy = Ozyx, Oxyz = X X Ozzy = Ozyxs Oxyz =
Oxzy = Oyxz = Oyza Oxzy = Oyxz = Oyza
2 NiCr,04 (1.688) [™mo109, 20019, 1009 (11,15 200)™1 oy = Toyas x X G rny = Oy
Oyxz = Oyzx, Oyzz = Oyzx,
Ozyz = Ogxzy Ozyz = Ogzy
27 GeCuQO4 (1185) I1—4m“°mm“°2|(2001, 2001, 2001; 4301)7”1 Ozay = Ozyxy Oxyz — X X Ozzy = Ozyx, Oxyz =
Ogxzy = Oyzz = Oyzx Ogzy = Oyzz = Oyzx
28 DyFe,Ge, (1.98) Plm™oom™002(1, 1, 2091) ™1 Ty = Oyoy = x X Tyys = Oyoy =
_Uzyy/27 Oxxz = _Uzyy/2a Oprz —
Ogze = _Uzww/2 Ogze = _O-z:r;v/Q
29 NdSbTe (1.764) P'm?1(0 1/2 0)™ Oyon = =204, = X X Oyen = =204y, =
_2Uzzy7 Oxzz = _2ozzy7 Oxzz =
—20,4, = =204, —20,32 = —20 224,
Oy = —20yay = Oryy = —20yzy =
—20yyx, Onay = —20yyz, Opay =
Ogyx = *O—yzz/Q Oxyxr = *O—yzz/2
30 PbyMnOy (0.552) P4‘1)°1—4m‘“°21m1°°cm1 Oswy = Ozyzs Ouyz = X Opyz = Opay = Oswy = Ozyzs Ouyz =
Oxzy = Oyxz = Oyza —Oyxz = —Oyzx Oxzy = Oyxz = Oyza
31 ProPdAl;Gey (1.757) Plogmioog, oo (1,1, 200;)™1 Orny = Osyzs Opysz = X X Oeny = Ozyzs

Oxzy = Oyxz = Oyza

Oyxz = Oyzx,
Oxyz = Oxzy
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

. . without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
32 ProPdAl;Gey (1.772) Plgmioog, Mooy (1,1, 2001)™1 Oray = Oyas Tays = x x Gray = Toyar
Oxzy = Oyxz — Oyza Oyxz = Oyzzx,
Oxyz = Oxzy
4} m. m m
33 HooGeoO7 (0.107) PFooig, M-1109, 1009 ] Opyz = Ogay = X Opyz = Ogay = Opyz = Ogay =
—Oyxz = —Oyzx —Oyxz = —Oyzx —Oyxz = —Oyzx
34 Er,Pt (1.444) Plm™00n™1009, (1, 2001, 1)™1 Ty = Oyoy = x x Oyye = Oyey =
*Uzyy/27 Ogxz = 7O—zyy/27 Ogaz =
Ogze = _Uzmz/2 Oxzx = _szm/z
35 GdyBaCuOj; (1.443) Plm™00c™i009, (1, 2901, 1)™1 Tyys = Opay = x x Tyys = Opoy =
*Uzyy/z Ogxz = 7O—zyy/27 Ogaz =
Ogze = _Uzmz/2 Oxzx = _sza:/z
m m, 2 m
36 DyFeO3 (010) oo, Hotog, =001, Ozxy = Ozyx, Oxyz = Ogxzy = Oyzxz = Ozxy = Ozyx, Ozxy = Ozyzx,
Oyxz = Oyzx, Oyzx = Ozxy = Ozyx Oyxz = Oyzx, Oyxz = Oyza,
Oxyz = Ozzy Oxyz = Ozxzy Oxyz = Oxzy
m m, 2 m
37 CuzMoz0g (0129) oo, Hotog, #0019, Ozxy = Ozyx, Ozzzs Ozzz5 Ozyys Ozxx, Ozxy = Ozyzx,
Oyxz = Oyzx, Oyyz = Oyzy = Ozyy; Oyyz = Oyzy, Oyxz = Oyza,
Oxyz = Ozzy Oxxz = Oxzax — Ozzxx Oxxz = Oxzx Oxyz = Oxzy
38 La0_333Ca0_667MnO3 (1175) P2°°1mm1°°nm°1°21|(1, 2001, l)ml Oyyz = Oyzy = X X Oyyz = Oyzy =
*Uzyy/z Ogxz = 7(7zyy/27 Ogyz =
Ogze — _Jza:z/2 Oxzx = _sza:/Q
39 La0_3330a0_667MnO3 (1174) P2°°1mm1°"cm°1°21|(1, 2001, 1)m1 Oyyz = Oyzy = X X Oyyz = Oyzy =
7O'zyy/27 Ogxz = 7O'zyy/27 Ogzz =
Ogze — _Jza:z/2 Oxzx = _sza:/Q
40 La0,375Ca0_625MnO3 (1173) P2°°1mm1°"cm°1°21|(1, 2001, 1)m1 Oyyz = Oyzy = X X Oyyz = Oyzy =
7O'zyy/27 Ogxz = 7O'zyy/27 Ogzz =
Ogze = _Jza:z/2 Oxzx = _sza:/Q
A1 LuMnOj (1.340) Py mion 1911200, 1)™1 Tyys = oy = x x

7O'zyy/27 Ogxz =
Ogze = _Jza:z/2

Oyyz = Oyzy =
7O'zyy/27 Ogzz =
Oxzx = _Uzma:/Q
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
42 TbFeO3 (0353) Pm10021m01021200121m1 Ozxy = Ozyx, Ozzzs Ozz225 Ozyys Ozax, Ozxy = Ozyx,
Oyzz = Oyzx, Oyyz = Oyzy = Ozyy; Oyyz = Oyzy, Oyxz = Oyza,
Oxyz = Ozzy Oxxz = Ogzx — Ozzxx Oxxz = Ogza Oxyz = Oxzy
13 NdNiO3 (1.44) Pmiooy™i00¢19, (2001, 1,1)™1 Ty = Oy = x x Tyye = Oyoy =
_Uzyy/27 Oxxz = _Uzyy/Qa Oprz —
Ogze = _Uzmx/2 Oxzx = _szm/2
44 CoNb,Og (1.224) pmoog mi009, 19((1 1, 2001)™1 ooy = Toyas x x Gray = Toyas
Oyxz = Oyzx, Oyxz = Oyza,
Oxyz = Ozzy Oxyz = Oxzy
45 Tmj;NigIng (1.170) C'm?1(1/2 0 0)™1 Oyoz = —20,y, = X X Oyow = —20.y, =
_20zzy7 Oxzz = _20zzy7 Ogzz =
—20,4, = =202, 20,5, = =204,
Oryy = —20yzy = Oryy = —20yzy =
—20yyz, Onay = —20yyz, Opay =
Ogyxr = 7nyac/2 Oxyxr = 70’1/3035/2
46 HoMn,O5 (1.109) C'm?°1(1/2 0 0)™1 Oyon = =205y, = X X Oyon = =205y, =
_20z2y7 Oxzz = _Zazzya Oxzz =
—20.42 = =20 24, —20.02 = =20 224,
Ouyy = —20yzy = Ouyy = —20yzy =
_2Jyyzv Oxxy = _2Uyym7 Oxxy =
Ozys = _Uywz/Z Ogys = _Uyww/2
47 TbMn,O5 (1.108) C'm?1(1/2 0 0)™1 Oyon = =204, = X X Oyen = =204y, =
_2Uzzy7 Oxzz = _2ozzy7 Oxzz =
—20,4, = =204, —20,32 = —20 224,
Oy = —20yay = Oryy = —20yzy =
—20yyx, Onay = —20yyz, Opay =
Ogyx = *O—yzz/Q Oxyxr = *O—yzz/2
48 PrMn,O5 (1.19) Plm™100¢™1002, | (1, 200;,1)™1 Oyyz = Oyay = X X Oyyz = Oyay =

_Uzyy/27 Ogxz =
Ogze — *O—zzz/2

_Gzyy/Qv Ogxz =
Oxzx = *O—zrz/Q
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
19 DyMn, 05 (1.324) Plm™00c™002, (1, 2001, 1)™1 Ty = Oy = x x Tyys = Opoy =
_Uzyy/27 Oxxz = _Uzyy/Qa Oprz —
Ogze = _Uzmx/2 Oxzx = _szm/2
50 GdMn, 05 (1.54) Plm™00c™002, (1, 2001, 1)™1 Ty = Oy = x x Tyys = Opoy =
_Uzyy/27 Oxxz = _Uzyy/Qa Oprz —
Ogze = _Uzmx/2 Oxzx = _szm/2
51 DyMny05 (1.76) Plmm“’“le‘“’21|(17 2001,1)™1 Oyys = Oyzy = X X Oyyz = Oyay =
_Uzyy/27 Oxxz = _Uzyy/Qa Oprz —
Ogzae = _Uzmx/2 Oxzx = _szm/2
52 DyMn,Os (1.599) P'm20(0 1/2 0)™1 Gy = —20.ys = x x Gyos = 20y, =
_20zzy7 Oxzz = _20zzy7 Ogzz =
—20,4, = =202, 20,5, = =204,
Oryy = —20yzy = Oryy = —20yzy =
—20yyz, Onay = —20yyz, Opay =
Ogyxr = 7nyac/2 Oxyxr = 70’1/3035/2
53 BiMH205 (174) lemloocm10021|(2001, 2001, 1)m1 Oyyz = Oyzy = X X Oyyz = Oyzy =
_Uzyy/27 Oxxz = _Uzyy/Qa Oxxz =
Ogzx = _Uzacx/z Oxzzx = _O'zxac/Q
54 CayCry0O5 (1.227) P'm'a'2%° (1/2 1/2 1/2)™ Oyys = Oyay = X X Oyys = Oyay =
_Uzyy/27 Ozxz = _Uzyy/Qa
Oxzx = _Uzacx/z Ozxy = Ozyxs Oxaxz —
Ogzx = *Uzmm/Qa
Oyxz = Oyza,
Ogyz = Ozxzy
55 BaNiTe,0; (1.763) C2019|(1, 1, 15 2010) ™1 Tyos = —202y, = x x Tyys = Opoy =
_2Uzzy7 Ogzz = _Uzyy/zv
20,42 = =204, Ozaxy = Ozyxy Oxxz =
Oxyy = _20yzy = Ogze = _szm/27

_QUyyx7 Ogzy =
Ogyxr = *O—yzz/Q

Oyxz = Oyzx,

Oxyz = Oxzy
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
56 HoCrWOg (0.716) P2ooiymicogmotog, M Oyyz = Oysy = Crzzs Oz22y Oayys Ozams Oyyz = Oyay =
—Osyy /2, Ouez = Oyyz = Oyzy = Ozyy, Oyyz = Oyzy, —Osyy/2s Opzz =
Ogze = _Uzmx/2 Ogxz = Ogzz = Ozzx Ogxzz = Ogzx Oxzx = _szm/2
57 NayCoP207 (0.425) pmotop 2001y mi00g, ™ Oyys = Oyzy = Opzz = Onps = Oszas Orzz = Oszas Oyyz = Oyay =
_Uzyy/27 Ogxz = Ozyy — Oyzy — Oyyx, Oyxy = Oyyxs Oxzz, _Uzyy/Qv Ogzz =
Oxzx = _Uzmx/2 Orxx Oxyy, Oxxax Ogzx = _szm/2
58 Yb20u205 (1280) PmlOOC‘(QOOh 1, 1)m1 Oyzz = 720’2?42 = X X Oyzz = 720—zyz =
_QUzzyv Oxzz = _20zzy7 Ogzz =
—20,5, = =204, 20,5, = =204,
Ouyy = —20yay = Ouyy = —20yay =
—20yyz, Onay = —20yyzs Opay =
Ogyxr = 7nyac/2 Oxyxr = 70’1/3035/2
59 CusMnSiS, (1.730) P™M1o0¢|(2001,1,1)™1 Oyze = =204y, = X X Oyzz = =204y, =
_20zzy7 Ogzz = _Zazzya Ogzz =
—20.02 = =20 24, 2002 = =20 24,
Ozyy = —20yay = Ozyy = —20yzy =
_2Jyyzv Oxxy = _2Uyym7 Oxxy =
Ozys = _Uywz/Z Ogys = _Uyww/2
60 Li;MnGeO, (1.484) P™0¢| (2001, 1,1)™1 Gyos = —205y, = X X Gyss = —203y =
_2Uzzy7 Oxzz = _2ozzy7 Oxzz =
—20,0, = =204, —20,32 = —20 224,
Oy = —20yay = Oryy = —20yzy =
—20yyz, Opay = —20yyz, Opay =
Oxyxr = *o—yzz/Q Ogyxr = *O—yzz/2
61 CuaMnGeSy (1.733) P™M1o0¢| (2001, 1,1)™1 Oyzz = =204y, = X X Oyzz = =204y, =
_20z2y7 Oxzz = _2Uzzy7 Oxzz =
*2Uzzz = *20—22377 *Zo—z:cz = *2O—zzma
Ozyy = —20yay = Ozyy = —20yzy =

_20yyz7 Ogzy =
Oxye = _Uywm/2

_20yyx7 Ozzy —
Ogyer = _Uyzw/Q
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
62 CupFeSiS, (1.731) P™00c| (2001, 1,1)™1 s = —20.ys = x x Gy = —20.s =
_QUzzyv Oxzz = _20zzy7 Ogzz =
—20.4, = =204, 20,5, = =204,
Owyy = —20yay = Ouyy = —20yay =
_QUyyw7 Oxxy = _2ayywa Opay =
Ogyxr = 7Uymc/2 Oxyxr = 70’yac£/2
63 Mn3B;01351 (0.134) Pmo102001m1009 M Oyyz = Oyay = Onzz = Osps = Oszms Oszs = Oszus Oyyz = Oyzy =
—Oayy/2, Ozzz = Oxzyy = Oyay = Oyyx Oyzy = Oyyz; Oxzz, —Osyy/2, Ozzz =
Oxzx = 7Uz3cx/2 Ozxx Oxyy, Oxxx Ogzx = 70’zx3c/2
64 YbLuCoMnOg (1.329) P'2;%01(0 0 1/2)™1 Oyys = Oyay = X X Oyys = Oyay =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxs Oxxz = Ozxy = Ozyxs Oxaxz —
Oxzx = *Uzmx/Qa Oxze = *Uzmm/Qa
Oyxz = Oyzx, Oyzz = Oyzzx,
Ogyz = Ogxzy Ogyz = Ogxzy
65 YbyCoMnOg (1.328) P'2,710 0 1/2)™ Oyyz = Oy = X X Oyyz = Oy =
—Oayy/2, —0zyy/2,
Ozaxy = Ozyxy Oxzz = Ozaxy = Ozyxy Oxxz =
Ogzz = _azzw/Qv Oxzax = _azxm/27
Oyzrz = Oyzzx, Oyzz = Oyzx,
Oxyz = Ozzy Oxyz = Oxzy
66 LuyCoMnOg (1.330) P'2,%01(0 0 1/2)™ Oyyz = Oyay = X X Oyyz = Oyay =
—Ozyy/2, —0zyy/2,
Ozxy = Ozyxy Ozaz = Ozxy = Ozyxy Oxxz —
Oxzx — _sza:/Qa Ogzx = _szx/Qa
Oyzz = Oyzzx, Oyzz = Oyzzx,
Ogyz = Ogxzy Ogyz = Ogxzy
67 HoNiOj3 (1.48) P12,%01(0 0 1/2)™1 Oyyz = Oy = X X Oyyz = Oy =

_Uzyy/27
Ozay = Ozyx, Ozxz =
Oxza = _O'zxac/27

Oyxz = Oyzx,
Oxyz = Ozzy

_Uzyy/27
Ozay = Ozyxy Oxxz =
Oxzax = _szx/27

Oyxz = Oyzx,

Oxyz = Oxzy
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Table S2 : (continued) Coplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.
without SOC with SOC
No. Materials (ID) Spin space group
BCD IMD QMD BCD
68 LuNiOs (1.657) P'2,%01(0 0 1/2)™ Ty = Oy = x x Tyys = Opoy =
—Oayy/2, —0zyy/2,
Ozzy = Ozyxy Oxzxz — Ozxy = Ozyxs Ozzz —
Ogze = _Uzmw/27 Ogzx = _sza:/27
Oyxz = Oyza, Oyxz = Oyzx,
Ozyz = Oxzy Ogyz = Ozzy
69 NiPS3 (1.231) P2%01(1/2 1/2 0)™1 Oyys = Oyay = X X Oyon = =205y, =
_azyy/27 _2Uzzya Oxzz =
Ozxy = Ozyxs Oxxz = 20,5, = =204,
Oxzx = *szx/Qa Oyyz = Oyzy =
Oyzz = Oyzx, _Uzyy/27
Ogyz = Ogxzy Ozaxy = Ozyxy Oxxz =
Ogzx = _O'zmm/27
Oyxrz = Oyzas Oxyy =
—20ypy = —20yy.,
Oxxy = Oxyx —
_Uywz/27 Oxyz = Ozzy
70 NaNdFeWOyq (1.68) PH201(1/2 0 0)™1 Tyos = —202y, = x X Oyos = —204y, =
_2022747 Oxzz = _2Jzzy7 Oxzz =
=205, = =204, 20,5, = =204,
Oyyz = Oyzy = Oyyz = Oyzy =
—Oayy/2, —Oayy/2,
Ozxy = Ozyxs Oxxz = Ozxy = Ozyxs Oxxz =
Ogzx = _Uzma:/Qa Oxze = _Uzmm/Qv
Oyzz = Oyzxy Oxyy — Oyxz = Oyzas Oxyy —
—20y0y = =204y, —20ypy = —20yyz,
Ogxy = Ogyx = Oxxy = Ogyxr =
_Uyacar/Qa Ozyz = Oxzy _O'y:cac/2a Oxyz = Oxzy
71 YBaFe4O7 (1124) Pml(’021|<20017 1, 1)m1 Oyyz = Oyzy = X Oyyz = Oyzy =
—0zyy/2, —0zyy/2,
Ozxy = Ozyxs Oxxz — Ozxy = Ozyxs Oxaxz =
Oxzx = 70—,2:21/2, Oxze = *Uzmm/Qa
Oyxz = Oyza,

Oyzz = Oyzz,

Ogyz = Ogxzy

Ogyz = Ozxzy
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Table S3: Noncoplanar antiferromagnets in MAGNDATA

with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
-3! 21
1 CagLaZraFesO12 R™001-3 57¢ Oazzs Oszzs X Ozzzs Ozzzs X
(0754) Oxxz = Oxzax — Ozxx = Ozyy; Ogxz = Ogzx — Ozzx = Ozyy,
Oyyz = Oyzy — Oxxz = Ogzx — Oyyz = Oyzy — Oxxz = Ogzax —
Ozzx = Ozyy, Oyyz = Oyzy; Ozax = Ozyy, Oyyz = Oyzy;
Ogxy = Ogyx = Oxxy = Ogyx = Oxxy = Ogyx = Oxxy = Ogyx =
Oyzx = —Oyyy Oyzx = —Oyyy Oyza = —Oyyy Oyza = —Oyyy
2 CagYZroFesOqq R3001.3%8 ¢ Orzzy Orzzy X Crzzs Orzzs X
(0752) Oxxz = Ogzx = Ozxx = Ozyy, Ogxz = Ogzx = Ozxx = Ozyy,
Oyyz = Oyzy = Oxxz = Ogzax = Oyyz = Oyzy = Oxxz = Ogzax =
Ozzx = Ozyy, Oyyz = Oyzy, Ozzx = Ozyy, Oyyz = Oyzy,
Ogxxy — Oxyx = Oxxy = Oxyx — Oxxy = Oxyxr — Oxxy = Oxyx —
Oyzz = —Oyyy Oyzz = —Oyyy Oyzz = ~Oyyy Oyzz = ~Oyyy
3 CaYZroFe3019 R-Sém‘?)z%ﬂc Ozzz, Ozzz5 X Ozzzs Ozzzs X
(0751) Oxxz = Oxzax — Ozxz = Ozyy; Ogxz = Ogzz — Ozzx = Ozyy,
Oyyz = Oyzy — Oxxz = Ogzx — Oyyz = Oyzy = Oxxz = Ogzax —
Ozzx = Ozyy, Oyyz = Oyzy; Ozax = Ozyy, Oyyz = Oyzy;
Ozzy = Ozyz = Ozzy = Oxyx = Ozzy = Ogyx = Ozxy = Ogyx =
Oyzz = ~Oyyy Oyzz = ~Oyyy Oyzz = —Oyyy Oyzx = —Oyyy
4 CagLaZraFesOq2 R3001.3% 8¢ Orzzy Orzzy X Crzzs Crzzs X
(0753) Oxxz = Ogzx = Ozzx = Ozyy, Ogxz = Ogza = Ozxx = Ozyy,
Oyyz = Oyzy = Oxxz = Ogzax — Oyyz = Oyzy = Oxxz = Oxzax —
Ozzx = Ozyy, Oyyz = Oyzy, Ozzx = Ozyy, Oyyz = Oyzy,
Ogxxy — Ogxyx = Oxxy = Oxyx = Oxxy = Oxyzr — Oxxy = Oxyx =
Oyzz = ~Oyyy Oyzz = ~Oyyy Oyzz = ~Oyyy Oyzz = ~Oyyy
5 COSA12813012 I4é0141/m001a21ooc2110d Ozzz, Ozz2, X Ozz2z, Ozz2z2, X
(0388) Oxxz = Ogxzax — Ozxz = Ozyy; Ozxz = Ogzz — Ozzz = Ozyy,
Oyyz = Oyzy = Ogxz = Ogzax = Oyyz = Oyzy = Ogxz = Ogzx =
Ozax = Ozyy Oyyz = Oyzy Ozza = Ozyy Oyyz = Oyzy
6 Mgcr2o4 (34) I2_110_4m_110m-12‘(2001’ 2001, 1; 2100) Ogzz = Ogzz — Ozzx = —Ozyy, Ozxy = Ozyzx, Ozxz = Ogzz — Ozzz = —Ozyy, Ozzy — Ozyz,
—Oyyz = Ogxz = Ogzax = Ogyz = Ogzy = —Oyyz = Ogxz = Ogzz = Ogyz = Ogzy =
—Oyzy = Ozaxax = —Oyyz = —Oyzy Oyxz = Oyzx —Oyzy = Ozaax = —Oyyz = —Oyzy Oyzz = Oyzx

“Ozyy

“Ozyy

Continued on next page
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

. . without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
. 4300 43" 21-10
7 GdsTiz 07 (3.16) P*oo4°-11-1321-10m | (1] -] -1) X X Opys = Ogay = X X Opyzr = Opzy =
Oyxz = Oyzax — Oyxz = Oyzx =
Ozxy = Ozyx Ozzy = Ozyx
41
8 | ZnFe,04 (1.759) Ploor_gmioogmiog| (1] 1) X X Grny = Oy x x ooy = Toyar
Oxyz = Oxzy = Oxyz = Ogzy =
Oyxz = Oyzzx Oyzz = Oyzx
41
9 Mn (1.85) TFoo1_gmroogMmutoy (17, 1;-1) X X Ormy = Oayzs X X Oszy = Oayzs
Oxyz = Oxzy — Oxyz = Ogzy =
Oyxz = Oyzzx Oyzrz = Oyzx
—43 32 mi-i10
10 BaCuTesOg Prot04,°-11-13 2 Opyz = Opzy = Opyz = Ogzy = X Opyz = Ogzy = Ogyz = Ogay = X
(0658) Oyrz = Oyzz = Oyxz = Oyzz = Oyxz = Oyzax = Oyxz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
21009 3] _ _ _ _ _ _ _ _
11 Mn3RhGe pPer002,°1113 Opyz = Opoy = Opyz = Ogzy = X Opyz = Ogzy = Ogyz = Ogay = X
(01005) Oyrz = Oyzz = Oyrz = Oyzz = Oyxz = Oyzax = Oyxz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
21009 3] _ _ _ _ _ _ _ _
12 | MnsIrGe (0.1006) petoog, @3 Opyz = Ogay = Opyz = Ogzy = X Opyr = Ogzy = Opyz = Ogay = X
Oyrz = Oyzz = Oyrz = Oyzz = Oyxrz = Oyzax = Oyxz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
: 21009 3] _ _ _ _ _ _ _ _
13 Mnj3IrSi (0.898) petoog,°ing Opyz = Ogay = Onyz = Ogay = X Opyr = Ogzy = Opyz = Ogay = X
Oyrz = Oyzz = Oyrz = Oyzz = Oyxz = Oyzax = Oyxrz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
21009 3] _ _ _ _ _ _ _ _
14 Mn3IrGe (0.899) peroog,°1ing Opyz = Ogay = Opyz = Ogay = X Opyr = Ogay = Opyz = Ogay = X
Oyrz = Oyzx = Oyxz = Oyzz = Oyxz = Oyzax = Oyxrz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
21009 3] _ _ _ _ _ — _ —
15 | Mn3CoGe (0.900) peroog,°1ng Opyz = Ogay = Opyz = Ogay = X Opyr = Ogzy = Opys = Ogay = X
Oyrz = Oyzz = Oyxz = Oyzz = Oyxz = Oyzax = Oyxrz = Oyzx =
Ozzy = Ozyx Ozzy = Ozyx Ozxy = Ozyx Ozxy = Ozyx
2010 -1 mp10,,,-1 2 2 _ _ _ _ _ _ _ _
16 CrSe (235) P 63/ m m C‘(Sool’ 3001, 1) X Oxyz = Ogzy = X Oxxy = Oxyx = Oxyz = Ogzy = Oxxz = Ogza =
“Oyxz = —Oyzx Oyxx = —Oyyy —Oyzz = —Oyzx, Oyyz = Oyzy —
Oxxy = Oxyx — _szz/2 =
Oyzx = ~Oyyy —Oayy/2
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Table S3 :

(continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
Mnj;Si3 (1.307) P'm'c'2,71(0 1/2 1/2) X X Oyyz = Oyoy = X X Oyez =
—Ozyy/2, —20,y, =
Oxxz = Ogzax — _20zzy7 Oxzz =
_szw/Q _QUzzz =
_2Uzzxa Oyyz =
Oyzy = —Ozyy/2,
Ozzy = Ozyx,
Ogzz = Ogzz —
_o-z:rz/Qa
Oyxz = Oyzx,
Oxyy =
204y =
—20yyz,
Ogzy = Ozyx —
_Uya:m/Qa
Oxyz = Ozzy
CaCoSO (1.595) P3t1%000n|(1,1,-1) X X Ovwr = Opag = X X Oyoz =
Oyyz = Oyzy = =202y, =
_sza:/Q = _20'zzy7 Oxzz =
*O—zyy/Z *Zo—zxz =
_2Uzzxa Oxyy =
204y =
—20yyz, Opay =
Oxyxr = _Uywa:/z
-32 22 1
COG(OH)3(T603)4 Pooi63 5™m 3 Oxxx — —Ogyy — Ogxxr = —Oxyy = Oxxz = Ogzx — Oxxx = —Ozyy = Oxxx = —Ozyy = Oxxz = Ogxzax —
(OH)o.9(Hzo) “Oyzy = “Oyyz | “Oyazy = “Oyya Oyyz = Oyzy = “Oyzy = “Oyyz | “Oyzy = “Oyya Oyyz = Oyzy =
(0.381) )2 =  rn)2 =
—0yy/2 —Ozyy/2
HOMDOB (033) % % Ozzzy Ozz2zy Ogxz = Ogzz = Ozzz, Ozzz Oxzz = Ogzz =
= Ogzx = Ozzax = Ozyy, Oyyz = Oyzy = Oxxz = Ogzax = Ozxx = Ozyy, Oyyz = Oyzy =
= Oyzy = Oxxz = Ogzax = _Uzacac/2 = Oyyz = Oyzy = Oxxz = Ogzax = _Uzac;c/z =
Ozax = Ozyy Oyyz = Oyzy —Oayy/2 Ozzz = Ozyy Oyyz = Oyzy —Oayy/2
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.
) ) without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
_32 2,2 mi
21 HOMHOB (043) P 00163 37c 3Tm Ogzx = —Ozyy — Ogxxx = —Oxyy — Ogxz = Ogzax — Ogxx = —Oxyy = Ozxx = —Oxyy = Oxxz = Oxzax —
“Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy = “Oyzy = ~Oyyz “Oyzy = “Oyyz Oyyz = Oyzy =
_Uzza:/2 = _szw/2 =
—Oyy/2 —Oayy/2
83016, 227 Phn
22 HOMHO.95F60.0503 P 63 57c 3"m Ogzx — —Ozyy — Ozxx — —Ozxyy — Ozxz = Ogzx — Ogxx — —Ozxyy — Oxxx = —Ozyy = Oxxz = Oxzax —
(0.654) “Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy = “Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy =
_Uzz$/2 = _Uzww/Q =
_(7'zyy/2 _Uzyy/2
_32 22 mi
23 HOMHOB (0652) P00z 57¢ 3™ m Oxxx — —Ogyy — Ogxxr = —Oxyy = Oxxz = Ogzx — Oxxx = —Ozyy = Oxxx = —Ozyy = Oxxz = Ogzax —
“Oyzy = “Oyyx | “Oyazy = ~Oyyz Oyyz = Oyzy = “Oyzy = “Oyyax | ~Oyzy = “Oyya Oyyz = Oyzy =
_O'za:a:/Q = _Uzww/2 =
*O'zyy/Z 70’21/11/2
‘3301 22" Min
24 HOMHO.QQFeO.Olo?) P 63 37c 3"m Ogzx = —Ozyy = Ogzx = —Ogyy = Ogxz = Ogzx = Ogax = —Oxyy = Ogxx = —Oxyy = Ogzz = Ogzz =
(0.653) “Oyzy = “Oyyx “Oyzy = “Oyyx Oyyz = Oyzy = “Oyay = “Oyyz “Oyazy = ~Oyyz Oyyz = Oyzy =
7szx/2 = 7Uzac:c/2 =
—0yy/2 —Oyy/2
B3301a. 22 M,
25 HOMnOAQFeOJOS P 63 3°C 3°Im Oxxx = —Ozyy = Oggx = —Oxyy = Oxxz = Ogzax = Ogxx = —Ozyy = Ogxx = —Oxyy = Ogxz = Ogzx =
(0.655) “Oyzy = ~Oyyz “Oyzy = “Oyyx Oyyz = Oyzy = “Oyazy = ~Oyya “Oyazy = “Oyyz Oyyz = Oyzy =
*Uzmm/Q == *Jza:z/Q =
—0Oyy/2 —Oyy/2
-3 1. 2100 _ _ _ _ _ _ _ _ _ _ _ _
26 HoMnO3 (042) P03 37 m Ogzx = —Ozyy = | Oxzzx = —Ogyy = Ogxz = Ogza — Oxxx = —Oxyy = | Ozax = —Oxyy = Oxxz = Oxzax =
“Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy = “Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy =
_Uza:x/2 = _szz/2 =
_Uzyy/2 _Uzyy/2
27 | YbMnO- (0.488 P3%016, ™A n 2100 _ _ _ _ _ _ _ _ _ _ _ _
nUs ( . ) 3 3°C m Oxzx — *Jzyy - Ozxx — *O—zyy - Ogxz = Ogzx — Ogxx — *O—myy - Oxxx = *O—myy - Oxxz = Oxzax —
“Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy = “Oyzy = “Oyyz “Oyzy = “Oyyz Oyyz = Oyzy =
_Uzzx/2 = _Uzzm/2 =
_O'zyy/2 _Uzyy/Q
28 YbMnO= (0.489 P35016, ™A n 2100 — — — — - — - - - - — -
nvs ( . ) 3 3°C m Oxxx — —Ogyy — Ogxxr = —Oxyy = Oxxz = Ogzx — Oxxx = —Oxyy — Oxxx = —Ozyy — Oxxz = Oxzax —
“Oyzy = “Oyyx | “Oyzy = ~Oyyz Oyyz = Oyzy = “Oyzy = “Oyyaz | ~“Oyazy = “Oyya Oyyz = Oyzy =

_szw/Q =
—Oyy/2

_Uzww/Q =
—Oayy/2
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

. . without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
_65
29 Tb14Ag51 (1052) ) Ozz2z2y Ozz2z2y X Ozz2z, 022z X
Oxxz = Oxzax — Ozxx = Ozyy; Ogxz = Ogzx — Ozzx = Ozyy,
Oyyz = Oyzy — Oxyz = Ogzy = Oyyz = Oyzy = Oxyz = Ogzy =
Ozax = Ozyy —Oyzz = —Oyza, Ozax = Ozyy —Oyzxz = —Oyzax,
Ogxxz = Ogzax = Ogxz = Ogzx =
Oyyz = Oyzy Oyyz = Oyzy
192 .9l 2 _ _ _ _ _ _ _ _ _ _ _ _
30 LaO.33sr0.67FeOS R3 1002‘(17 17 17 30017 3001) Ogzx = —Ozyy = Ozyz = Oxzy = Oxyz = Oxzy = Ozzx = —Oxyy = Ozyz = Oxzy = Ogyz = Ogzy =
(1015) —Oyzy = —Oyyzx —Oyxz = —Oyzx, —Oyxz = —Oyzx —Oyzy = —Oyyx —Oyxz = —Oyzx, —Oyxz = —Oyzx
Oggxr = —Oxyy = Ozxx = —Oxyy =
“Oyzy = “Oyyx “Oyzy = “Oyya
1 m 1
31 PrFe3(BO3)4 R30013 72|(1,1,-1;-1,1) X X Opyr = Ogay = X X Opyzr = Ogay =
(1.161) —Oyzz = —Oyaz —Oyzz = —Oyza
32 | DyFes(BO P03, Mim2)(1,1,-1 = Opoy = = Oy =
y €3( 3)4 1 6 |( s 4y~ ) X X Oxyz = Oxzy = X X Ogyz = Ogzy =
(189) —Oyzz = —Oyzx —Oyzz = —Oyzx
33 |  HoFes(BO P3oi3, M2 |(1,1,-1 — Oy = = Gy =
0 63( 3)4 1 6 |( s Ly ) X X Ozyz = Oxzy — X X Ogyz = Oxzy —
(192) —Oyzz = —Oyzx —Oyzz = —Oyzx
1
34 | YbsPty (0.430) R0013 Oanzs Oanzs X Tanzs Tanzs X
Ogzz = Ogzz — Ozxz = Ozyy; Ozxz = Ogzz — Ozzz = Ozyy,

Oyyz = Oyzy =
Ozzx = Ozyy,
Ogxy = Ogyxr =

Oyzz = ~Oyyy>
Oxxx — —Ogyy —
“Oyzy = ~Oyyx

Ogyz = Ogzy =
—Oyzz = —Oyza,
Oxxz = Oxzo =
Oyyz = Oyzy;
Oxxy = Oxyx —

Oyzx = ~Oyyy;
Oggx = —Oxyy =
“Oyzy = ~Oyyx

Oyyz = Oyzy =
Ozxx = Ozyy,
Ozxy = Oxyx =

Oyza = ~Oyyy,
Oxxx = —Oxyy =
“Oyzy = ~Oyyx

Ogyz = Ogzy =
—Oyzz = —Oyzx,
Ozxz = Oxza =
Oyyz = Oyzy,
Oxxy = Oxyx —

Oyzz = ~Oyyy,
Ogxx = —Ogyy =
“Oyzy = ~Oyyx
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.
without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
35 | TbSbTe (2.102) Pmo09|(-1,1,1) x x Gyye = oy = x x Tyye = oy =
—Ozyy/2, —Oayy/2,
Ozxy = Ozyx, Ozzy = Ozyx,
Oxxz = Oxza = Ozxz = Oxza =
_Uz;cw/Za _szw/Qa
Oyxz = Oyzax, Oyxz = Oyzx,
Oxyz = Oxzy Oxyz = Ozzy
36 | TbSbTe (2.101) Pmoo9|(-1,1,1) x x Gy = Oy = x x Gy = Oy =
—Oayy/2, —Ozyy/2,
Ozxy = Ozyx, Ozzy = Ozyx,
Ozxz = Ogzz — Ogzz = Ogzz —
_Uzza:/za _O-Z:Ew/27
Oyxz = Oyzx, Oyxz = Oyzx,
Ozyz = Oxzy Oxyz = Ozzy
37 CuB204 (0431) C_IC Ozaxy = Ogyx = Ogzyy = Oyzx, Ogxy = Ogyxz = Ozxxy Oxay = Ogzx, Ogzy = Oxyx =
Ozyy = Oyxax = Oxxy = Ogyxr = 0$yy/2 = Ozyr = Oyzxx, Ogzzy = Oxyx, _Uyaw/Qa
Oyxy = Oyyx, Oyxy = Oyyx, _nyx/z = Oxxz = Ogzax = Oxxz = Oxzx, Oxxz = Ogzax =
Ozzx = Oyyys Oxyz = Oxzy — —Oyxy = —Oyyx, Ozxxs Oxyy — Ozyy *Uzmz/Qa
Oxxz = Oxzax — —Oyxz = —Oyzx, Ozyz = Oxzy = Oyzy = Oyyx, Ozyz = Oxzy, Oxyy —
—Oyyz = Ozxx = Oyyy; Oyxz = Oyzax, Oxyz = Ogzy = Oxzzy Oyxx, _20ymy =
—Oyzy = Ozgax = Oxxz = Ogzax = Ogxz = Ogzx = Oyxz = Oyzx = Oyzy = Oyyx _20yywa
—Ozyy> —Oyyz = —Oyzy, Oyyz = Oyzy = Ozxy = Ozyx, Oyxz = Oyzzx, Oxyz = Ozzy,
Oxzz = Oyzz = Oxzz = Oyzz, *O—zmr/Q = Oxzz = Ozxz = Oyyy» Oxzz =
Ozxz = Ozyz = Ozzx = —Ozyy, _Uzyy/2a Ozzxy Oyyys Oyyz = Oyzy, 20,5, =
Ozzx = Ozzy Ozxz = Ozyz = Ogzz = = Oyzz = Oyyz = Oyzy — Oyzzy Ozzx, —20 2z,
Ozzx = Ozzy —20,4, = Ozyys Oyzz = Ozay = Ozyx, Oyzz = Oyza,
2Uzyz = Ozyz = Ozzy; Ozxz = Ozzx, Oyyz = Oyzy =
20,20 = 20'zzy7 Ozz22 Ozyy _Uzyy/2a Oyzz =
Ozxy = Ozyx Ozyz = Ozzy, *QO—zyz =
Ozz2z _2Uzzy7
Ozoy = Ozyx
38 | MgVo0y (1.138) | Fmioog2iigmong|(11,1;-1,-1,1) x x Grny = Oy x x ray = oy

Oyxz = Oyzax,
Ozyz = Ozzy

Oyzz = Oyzz,
Ozyz = Oxzy
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Table S3 :

(continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
39 EI‘2G6207 (0419) P-480141211021m1002 Oxyz = Oxzy — Ozxy = Ozyzx, Ozyz = Oxzy — Oxyz = Oxzy = Ozxy = Ozyx, Oxyz = Ogzy =
Oyzz = Oyzz = Oxyz = Ogzy — —Oyxz = —Oyzx Oyxz = Oyzax = Oxyz = Ogzy = —Oyxz = —Oyza
Ozzy = Ozyx Oyrz = Oyzx Ozxy = Ozyx Oyzxz = Oyzx
40 EI‘2G6207 (0942) P_480141211021m1002 Oxyz = Oxzy — Ozxy = Ozyzx, Ozyz = Oxzy — Oxyz = Oxzy = Ozxy = Ozyx, Oxyz = Ogzy =
Oyrz = Oyzz = Oxyz = Ogzy = “Oyxz = —Oyzx Oyxz = Oyzax = Oxyz = Ogzy = —Oyxz = —Oyza
Ozzy = Ozyx Oyzz = Oyzx Ozxy = Ozyx Oyxz = Oyzx
41 | Ba(TiO)Cuy(POy4)4 P01 gm0, 21109)(1 1, 1) X X Ouye = Opzy = X X Ouye = Opzy =
(1.235) —Oyzz = —Oyaz —Oyzs = —Oyza
42 Dy2CosAlg Amooyy ooy moiog|(] 1 1;1) X X Oyyz = Oyzy = X X Oyyz = Oyzy =
(1.267) ey /2, )2,
Oxxz = Ogzax — Oxxz = Oxzax —
_Uzzx/2 _szz/2
43 EraReCy (0.347) Pp2oorplymoory Opns = Ongr = sz = Oszas X Oyzz = Onys = Oayz = Ozzy, X
Ozzxy Oxyy = Oyzy — Oyyx, Ozzyy Oxzz = Ozxz = Ozzx,
Oyzy = Oyyx, Ozzzy Ozyy, Ozzx Ozxz = Ozzx, Oyzzy Oyyy,
Ozax Oyyys Ozyy = Oyzy = Oyyaz;
Oyzy = Oyyx, Oyxxy Oxzz,
Ogxy = Oxyx — Ozyys
Oyzxy Oxxx Ozzy = Oxyx,
Ozzx
44 TbsGey (0141) p2otopmotop 2100y Ozzz = Ozzz = Ozzz = Ozzx,s X Oxzz = Ozgz = Ozxz = Ozzas X
Ozzxy Oxyy = Oyzy = Oyyx, Ozzxy Oxyy — Oyxy = Oyyx,
Oyzy = Oyyx, Ozzzy Ozyy, Ozxx Oyzy = Oyyx, Ozxzzy Ozyys Oxzx
Ozxx Ozzxx
45 Tb5Ge4 (0412) P2010nm010m21003 Ogzz = Ozgz — Ozxz = Ozzx, X Oxzz = Ozxz = Ozxz = Ozzz, X
Ozzxy Oxyy = Oyzy = Oyyx, Ozzxy Oxyy — Oyzy = Oyyx,
Oyzy = Oyyxs Oxzzy Oxyyy Oxza Oyzy = Oyyx, Ozz2z5 Ozyy, Ozaxx
Ozxx Ozzxx
46 TbSGe4 (0411) P2010nm010m2100a Ogzz = Ozgz = Ozxz = Ozzx, X Oxzz = Ozxz = Ozxz = Ozzzx, X
Ozzxy Oxyy = Oyzy = Oyyxs Ozzas Oxyy = Oyzy = Oyyx,

Oyzy = Oyyz;

Ozax

Oxzzy Oxyys Oxax

Oyzy = Oyyz

Oxxx

Ozxzzy Oxyys Oxxx

Continued on next page
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
47 ThCrO3 (2.62) Pm(’l“mm°°1n21°°21|(1, 2010,1) Opyz = Ogay = Oszy = Ozyms Oyyz = Oyzy = Opyz = Ogay = Oszy = Oayzs Oyys = Oyzy =
Oyxz = Oyzaz = Oyxz = Oyzzx, _Uzyy/2a Oyxz = Oyzz = Oyxz = Oyzx, _Uzyy/2,
Ozzy = Ozyx Oxyz = Oxzy Oxxz = Ogzax — Ozxy = Ozyx Oxyz = Ozzy Oxxz = Ogzax —
_szw/Q _Uzww/z
48 CoGeO3 (0.311) p2ioopymooi 2010, Oprz = Onpy = Orzz = Oazgs X Ogry = Ongy = Orzz = Oszgs X
Ozzxy Oxyy — Oyzy = Oyyzx, Ozzzy Ozyy — Oyzy = Oyyzx,
Oyzy = Oyyxs Oxzzy Oxyyy Oxza Oyzy = Oyyx, Ozz225 Ozyy, Ozxx
Ozxx Ozzxx
49 FeQSe2O7 (0807) PQlOOCmOOlC2Dwn Ogzz = Ozgz = Ozxz = Ozzz, X Oxzz = Ozgz = Ozxz = Ozzzx, X
Ozzxy Oxyy = Oyzy = Oyyxs Ozzas Oxyy = Oyzy = Oyyx,
Oyzy = Oyyxs Oxzzy Oxzyyy Oxzax Oyzy = Oyyx Ozz2z5 Ozyy, Ozaxx
Ozxx Ozzxx
50 Fe2se2o7 (0808) P2100Cm001c2010n Oxzz = Ozgz = Ozzz = Ozzzx, X Ogzz = Ozgz = Ozxz = Ozzz, X
Ozzxy Oxyy = Oyzy = Oyyx, Ozzxy Oxyy = Oyzy = Oyyx,
Oyxy = Oyyx, Oxzzy Oxyyy Oxax Oyzy = Oyyx, Oxzzy Oxyy, Oxxx
Ozax Ozxx
51 FeQSGQO7 (0806) P21000m001c2010n Ogzz = Ozpz = Ozpz = Ozzpy X Ogzz = Ozgz — Ozxz = Ozzx, X
Ozzxy Oxyy — Oyxy = Oyyx, Ozzxy Oxyy = Oyzy = Oyyx,
Oyzy = Oyyx, Oxz2zy Oxzyys Ozxxx Oyxy = Oyyx, Ozxzzy Ozyys Oxzx
Ozzx Ozxx
52 SroFe3SesOs C'm™(0 0 1/2)™*1(1/2 0 0) X X Oysz = X X Oyoz =
(2.55) —20 .y, = —20,y, =
_2Jzzy7 Ozzz = _QUzzya Oxzz =
—20,4, = —20,z, =
_20z217 Oxyy = _2022I7 Oxyy =
—20y3y = 204y =

*QO—yyxa Ogxy =
Oxyxr = _Uya:x/2

*20yyz7 Oxxy =
Oxyxr = _Uyzz/Q

Continued on next page
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC

with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
53 SroFe3Sey 03 C'm™(0 0 1/2)™1(1/2 0 0) X X Oyez = X X Oyez =
(2.76) —20 .y, = —20,y, =
_20zzy7 Oxzz = _20zzy7 Oxzz =
—20,4, = —20,2, =
_ZUzzw7 Oxyy = _2022I7 Oxyy =
—20y3y = 204y =
*QO—yya:a Ozxy = *20yyza Oxxy =
Oxyxr = _nym/2 Oxyxr = _Jyzz/2
54 | BiMnyOs (1.75) P™ooim|(-1,1,1) X x Tyer = % X Oy =
*20—zyz = *QO—zyz =
_20zzy7 Ozzz = _2Uzzya Oxzz =
20,4, = —20,2, =
—2022, Oryy = —20 24, Ozyy =
—20yay = —20yay =
*QO—yyxa Ozxy = *20yyz7 Oxxy =
Oxyxr = _Uyaz:r/2 Oxyxr = _Jy:cz/Q
55 | NdCrTiOs (0.162) P2o01}y 20105 M100y, Oprz = Osgr = Orpz = Ozzas X Oprzy = Ongy = Oszz = Ozzas X
Ozzxy Oxyy — Oyxy Oyyzxs Ozzxy Oxyy — Oyxy = Oyyx,
Oyzy = Oyyx, Ozzzy Ozyys Ozzx Oyzy = Oyyx, Ozxzzy Ozyys Oxzx
Ozzx Ozzx
56 | GdMn,Os (1.299) ooy 2001cmo109, (1,1 1) x x Ty = Opoy = x x Ty = Oyay =
_Uzyy/2v _Uzyy/2,
Oxxz = Ogzx — Oxxz = Ogzax —
_szw/Q _Uzwm/z
57 | GdMn,0; (1.300) ooy 20010109, (1,1, 1) x x Ty = Oyoy = x x Ty = Oyoy =
—0zyy/2, —Ozyy/2,
Ogxz = Ogzx = Ogxz = Ogzz =
_O'zxx/Q _Uz;wc/2
58 ThsGes (0.342) F?00q2010420019 Ozzzy Oyyz = Ozz22y Ozyys Ozzms Oyyz = Oyzy = Ozzzy Oyyz = Ozz22y Ozyys Ozzas Oyyz = Oyzy =
Oyzy = Ozyys Tyyz = Oyzy; —0zyy/2, Oyzy = Oayy; Oyyz = Oyzy; —Oayy/2,
Ozxz = Ogza = Ozxz = Oxzx Oxxz = Oxza = Ozxz = Oxza = Ozxz = Oxzx Ozxz = Oxza =
Ozax *O'zxr/Z Ozaxx *Uz:cm/z

Continued on next page

o8




Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.
without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
59 HoyCuyO5 pPmoor2,(-1,1,1) X X Oyyz = Oyay = X X Oyys = Oyzy =
(1.279) _Uzyy/2a _0299/2’
Ozxy = Ozyx, Ozzy = Ozyx,
Ogxz = Ogzx = Ogzxz = Ogzz =
_Uz;cw/Za _szw/Qa
Oyxz = Oyzax, Oyxz = Oyzx,
Oxyz = Oxzy Oxyz = Ozzy
60 | DyFeWOg (1.274) Pmovie|(1,-1,1) X X Tyss = X x Tyss =
—20,y, = =20y, =
*QJzzya Oxzz = 720—22?;, Oxzz =
20,4, = —20., =
—20 s, Ogyy = —20 24, Ozyy =
—20yay = —20y2y =
_2O'yyaca Oxxy = _2O'yyac7 Ogaxy =
Oxyxr = *O—yxx/Q Oxyxr = *Uy:cm/2
61 | DyCrWOg (0.316) Pripmooig 20019, Opyz = Opay = Ormy = Oayms Oyyz = Oyay = Orzzy Oyyz = Orzzs Oayys Oyyz = Oyay =
Oyxz = Oyzx = Oyxz = Oyzx, _Uzyy/2a Oyzy = Ozyy; Ozay = Ozyx, _Uzyy/27
Ozxy = Ozyx Oxyz = Oxzy Oxxz = Ogzax — Oxyz = Ogzy = Ozzxx Ozzy = Ozyx,
_O—ZII/Q Oyxz = Oyzax = Oyyz = Oyzy, Oxxz = Oxzax —
Ozxy = Ozyx, Oyxz = Oyzz, _Uzmz/27
Ogxz = Ogzx = Ozyz = Oxzy, Oyxz = Oyza,
Ozxx Ogxz = Oxzx Ozyz = Oxzy
62 | EryCusOj5 (0.240) P2roopy 2010420019, Ozzzy Oyyz = 0222y Ozyys Oz, Oyyz = Oyzy = Oszzy Oyyz = Oz22y Ozyys Ozaw, Oyyz = Oyzy =
Oyzy = Ozyy, Oyyz = Oyzy, —0Ozyy/2, Oyzy = Ozyy, Oyyz = Oyzy, —Oayy/2,
Ogxz = Ogzax = Ozxz = Oxzx Oxxz = Oxza = Ozxz = Oxza = Ozxz = Oxzx Ozxz = Oxza =
Ozax *Uzmr/Z Ozxx *szz/z
63 | HoCrWOg (0.715) PpZroopy 2010420019, Onzzs Oyyz = Oszzs Oayys Ozams Oyyz = Oyzy = Orzzs Oyysz = Ozzzy Ozyys Ozazs Oyyz = Oyzy =
Oyzy = Ozyy, Oyyz = Oyzy, —Oayy/2, Oyzy = Ozyy, Oyyz = Oyzy, —Ozyy/2,
Oxxz = Oxzx = Oxxz = Oxza Oxxz = Ogzax — Oxxz = Ogzax — Oxxz = Oxza Oxxz = Oxzax —
Ozxx _Uzmm/Q Ozxx _Jzzx/Q
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Table S3 :

(continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.

without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
64 PboMnWOg P1m2001C200121|(20107 1, 1) Ozzzy Oyyz = 02225 Ozyys Ozzx, Oyyz = Oyzy = Ozz2zy Oyyz = Ozzz5 Ozyys Ozax Oyyz = Oyzy —
(2.38) Oyzy = Ozyy, Oyyz = Oyzy, —0yy/2, Oyzy = Ozyy, Oyyz = Oyzy, —Osyy/2,
Ozzz = Ogzz — Ogzz = Ozzzx Ozxz = Ozzz — Ozxz = Ogzz — Ozzz = Ozzx Ogzz = Ogzz —
Ozzx _szw/Q Ozzx _Uzww/z
65 Co3TeOg (0.145) C’m°012/2001c Oyzz = Osyz = Osyz = Ozzy, X Oyzz = Ozys = Oayz = Ozzy, X
Ozzys Oxzz = Ozzz = Ozzx, Ozzyy) Oxzzz = Ozxz = Ozzx,
Ozxz = Ozzx, Oyzzy, Oyyys Ozaz = Ozzas Oyzzy Oyyys
Oyyys Tayy = Oyzy = Oyyas Oyyys Oxyy = Oyay = Oyyx,
Oyxy = Oyyx, Oyxxs Oxzzs Oyxy = Oyyx, Oyxxy Oxzz,
Ogay = Ogyx = Ozyys Ozzy = Oxyx — Ozyy,
Oyzz) Oxzzx Ozzy = Ozyz, Oyzxxy Oxxx Ozzy = Ozyx,
Ozxx Ozxx
66 Coz V207 (0281) F)200121/m()0IC Ozzzy Oyyz = Ozzzy Ozyy, X Ozzzy Oyyz = Ozzzy Ozyy, X
Oyzy = Ozyy, Ozxy = Ozyzx, Oyzy = Ozyy; Ozzy = Ozyx,
Ogyz = Ogzy = Ozaxs Oxyz = Ogxzy = Ozax,
Oyrz = Oyzx = Oyyz = Oyzy, Oyxz = Oyzx = Oyyz = Oyzy,
Ozxy = Ozyzx, Oyxz = Oyzx, Ozxy = Ozyx, Oyxz = Oyzx,
Oxxz = Oxzx — Ozyz = Ozxzy; Ogxz = Ogzx — Ozyz = Oxzy,
Ozzxx Ozzz = Ozzzx Ozzxx Ozxz = Ozxz2x
67 CuyCdB,Og P2°°121/m°°1c Orzzs Oyyz = Ozz2s Oayys X Orzzy Oyys = Ozzzy Oayys X
(0394) Oyzy = Ozyy, Ozxy = Ozyx, Oyzy = Ozyy, Ozxy = Ozyzx,
Oxyz = Ogzy — Ozzxx, Ozyz = Oxzy = Ozzxx,
Oyrz = Oyzz = Oyyz = Oyzy, Oyzz = Oyzz = Oyyz = Oyzy,
Ozxy = Ozyx, Oyxz = Oyzx, Ozxy = Ozyx, Oyxz = Oyzx,
Oxxz = Ogzx = Ozyz = Ozxzy; Ogxz = Ogza = Ozyz = Oxzy,
Ozxx Ogxzz = Ogxzz Ozzxx Ogxz = Ogxzx
68 Fea WOg (0.809) P2°°121/m°°10 Onzzs Oyyz = Oazzs Oayys X Orzzs Oyysz = Orzzs Oayys X

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyrz = Oyzx =

Ozzy = Ozyz,
Ogzz = Ogzz =

O-ZI(E

Ozxy = Ozyzxs
Ozxxs
Oyyz = Oyzy;
Oyzz = Oyzzx,
Ozyz = Ozzy,

Ogzz = Ozzzx

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyxz = Oyzax =

Ozzy = Ozyx,
Ogxz = Ogzz =

Uzzw

Ozxy = Ozyx,
Ozxx
Oyyz = Oyzy,
Oyzz = Oyzz,
Ozyz = Ozxzy,

Ogxxz = Oxzx
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Table S3 : (continued) Noncoplanar antiferromagnets in MAGNDATA with second-order transport tensors triggered by magnetic geometry.
. . without SOC with SOC
No. Materials (ID) Spin space group
IMD QMD BCD IMD QMD BCD
69 | BaFepSes (1.710) pmootm|(-1,1,1) X X Oyzz = X X Oyzz =
_20zzy7 Ozzz =

—20,4, =
_ZUzzw7 Oxyy =
—20y3y =
*QO—yya:a Oxxy =
Oxyxr = _nym/2

_20zzy7 Oxzz =
—20,2, =
_QUZzza Oxyy =
204y =
—20yyz; Ovay =
Oxyxr = _Jyzz/Q

61




Table S4: Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

, , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
1 NpCos (0.126) Collinear Frdt3ime™m Oys = Opay = Oowy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
2 MnAl,Oy4 (0.462) Collinear Fld1-3tmem Orys = Opay = Orwy = Oays X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
3 CoRhy04 (0.461) Collinear Fld1-3tm®em Orys = Oy = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
4 Co304 (0.463) Collinear Fld1-3tmem Oys = Opay = I X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
5 CsFeO, (0.458) Collinear Fld1-3tmem Oys = Opay = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
6 RbFeO, (0.456) Collinear Fld1-3tmem Oys = Opay = I X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzrz = Oyzx
7 CoAl, 04 (0.58) Collinear Fld1-3tmem Oys = Opay = Oowy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
8 BiRuMnO7 (0.153) Collinear I''4 /1a1m‘1d°°m1 N X X
9 CoO (1.69) Collinear c'2/'m™(0 0 1/2)>™1 X X X
10 Mn3NigoPg (1.145) Collinear P4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
11 UP (1.160) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™ X X X
12 UAs (1.208) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
13 UN (1.428) Collinear P4/ m'm'm™(1/2 1/2 1/2)°™1 X X X
14 BasYRuOg (1.433) Collinear P 4/ mim'm 1( /2 1/2 1/2)>°™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

, , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD

15 BayLuRuOg (1.432) Collinear P4/t m'm'm™(1/2 1/2 1/2)°™1 X X X

16 BayTmRuOg (1.567) Collinear P 4/ mim'm 1(1/ 1/2 1/2)>™1 X X X

17 Bay YbRuOg (1.566) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X

18 BayMnTeOg (1.706) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X

19 MngNiySiy (1.454) Collinear p 42/ m'n'm 1(1/ 1/2 1/2)>™1 X X X

20 CrN (1.28) Collinear P'm'm'n(0 0 1/2)~™1 X X X

21 CrN (1.678) Collinear P'm'm'n(0 0 1/2)~™1 X X X

22 MnO (1.31) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X

23 CoO (1.618) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X x

24 NiO (1.6) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X

25 BayMnWOg (1.707) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X

26 HoBi (1.753) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X

27 KNiF3 (1.250) Collinear Flm'-3'm™(1/2 0 0)~™1 X X X

28 | Pby.sBig.oFeo.72s8Wo.26403 Collinear Flm'-3'm™(1/2 0 0)~™1 X X X

(1.590)
29 Pb0.7Bi0,3Fe0.762W0,231O3 Collinear F1m1—31m'1(1/2 0 0)oom1 X X X
(1.591)

30 SrFeOoF (1.84) Collinear F'm'-3'm™(1/2 0 0)~™1 X X x

31 NdMg (1.162) Collinear P'4/'m'm'm™(0 0 1/2)~™1 X X X

32 UPb; (1.423) Collinear P'4/'m'm'm™(0 0 1/2)>™1 X X X

33 LaMn3Cr O15 (1.156) Collinear P2'37Y(1/2 1/2 1/2)>™1 X X Opws = Oprp =
Oyyz = Oyzy =

_Uzacac/2 =
70Zyy/2a

Oxyz = Ogzy =
—Oyzz = —Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
34 CaCo3V4012 (2.106) Collinear Plm'mn>m1 Opyz = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Ozzy
35 UNiGa (2.88) Collinear Pl6t2tmem X Ouyz = Opzy = X
—Oyxz = —Oyzx
36 | CeRhgo5Pdg75Sn (1.737) Collinear PL62'm™t(0 0 1/2)~™1 X X X
37 BagCosClO15.5 (1.275) Collinear PL6'm'250 0 1/2)~™1 X X X
38 | PbMnyNigTesOyg (0.1001) Collinear P63/ m>™1 Orsz, Orozy Onww = Oy X
Oxxz = Oxzax — Oxyz = Ogzy —
Oyyz = Oyzy — —Oyzz = —Oyzx,
Ozxx = Ozyy Oxxz = Ogza =
Oyyz = Oyzy
39 | KoMn3(VO,)2CO3 (1.0.21) Collinear P63/ 'm>™1 Ovay = Onyz = Ovay = Ouyz = X
Oyze = ~Oyyy; Oyzz = —Oyyy,
Ozxx = —Ogyy = Oggxr = —Oxyy =
“Oyzy = “Oyya “Oyzy = “Oyya
40 UisAus; (0.282) Collinear P'16/1m°°m1 Opay = Ogyz = Opzy = Opys = X
Oyzz = ~Oyyy; Tyzz = ~Oyyy>
Oxxx = —Ozyy = Ogxx = —Oxyy =
“Oyzy = “Oyya “Oyzy = “Oyya
41 Cry03 (0.110) Collinear R1-3'c>m Oyoz = Onys = Oryz = Ornys X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxs Oyyys | Oyyys Oyzy = Oyyz,
Ozyy = Oyxy — Oyxzy Ozzzy Ozyy,
Oyyxy, Oxxy = Ozzy = Oxyx, Oxxa
Ozyr = Oyzxy Oxzx
42 Cry03 (0.59) Collinear R1-31c>omy Ozza = —Ozyy = Opyz = Ogzy = X
—Oyzy = —Oyyzx —Oyzz = —Oyza,
Ogxx = —Oxyy =
“Oyzy = “Oyya
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
Materials (ID) Configuration Spin space group
IMD QMD BCD
AgRuOs3 (0.733) Collinear R1-3lc>m] Oraz = —Oayy = Ouyz = Opzy = X
“Oyzy = ~Oyyx —Oyzz = —Oyzx,
Ogzxr = —Oxyy =
“Oyzy = “Oyya
44 MoP3SiOq; (0.728) Collinear R1-3le>m] Ornzy Oyys = Orzzy Tayys X
Oyzy = Ozyy, Ozxy = Ozyxs Ozzx,
Ogyz = Ogzy = Oyyz = Oyzy;
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyzx, Oxyz = Oxzy,
Ogxz = Ogzz — Ozzz = Ozzz
Ozzxx
45 MoP3Si01; (0.804) Collinear R1-31c>m Ornzs Oyyz = Trnzy Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzz = Oyzz = Oyzx,
Ozxy = Ozyx, Ozyz = Ozxzy,
Ozxz = Oxza = Ozxz = Oxzx
Ozzxx
46 CuFeO, (1.348) Collinear C'2/'m™t0 0 1/2)~™1 X X X
47 KCeS, (1.627) Collinear c'2/'m™(0 0 1/2)>™1 X X X
48 CoCly (1.246) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X
49 NiBry (1.248) Collinear R-3'm™(1/3 2/3 1/6)>™1 x X X
50 NiCly (1.247) Collinear R-3'm™(1/3 2/3 1/6)>™1 X X X
51 FeyCoaNbyOg (0.770) Collinear C12/ ™ Orozy Oyyz = Ornzs Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozay = Ozyx, Ozyz = Ozzy,
Ozxz = Oxza = Ozxz = Oxzx
Ozax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
52 CosNbyOy (0.111) Collinear pglet1om Ovww = —Oayy = Orye = Opay = x
“Oyzy = ~Oyyx —Oyzz = —Oyzx,
Ogzxr = —Oxyy =
“Oyzy = “Oyyz
FesNbyOg (0.443) Collinear pP13telyoomy Orzzy Oyys = Orzzy Tayys X
Oyzy = Ozyy, Ozazy = Ozyx) Ozzax,
Ogyz = Ogzy = Oyyz = Oyzy;
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyzx, Oxyz = Oxzy,
Oxxz = Ogza = Oxxz = Oxza
UZII
54 MnyTayOg (0.477) Collinear p3telyoomy Orrw = —Ouyy = Orys = Oy = X
“Oyzy = “Oyyx “Oyzz = ~Oyza,
Ogxxr = —Oxyy =
“Oyzy = “Oyyz
55 MnyNb,Og (0.507) Collinear pl3lel1oom Opaw = —Opyy = Opys = Opay = x
“Oyazy = ~Oyyx —Oyzz = —Oyzx,
Ogzx = —Ogyy =
“Oyzy = “Oyyx
56 Mn,Tas0g (0.526) Collinear P 3telyoomy Oppe = —Ozyy = Opys = Opzy = X
—Oyzy = —Oyyzx —Oyzz = —Oyza,
Oggx = —Oxyy =
“Oyzy = “Oyyx
57 Fel, (1.209) Collinear c'2/'m™(0 0 1/2)>™1 X X X
58 Dy,0,8 (1.211) Collinear c'2/'m™(0 0 1/2)>™1 X X X
59 Dy205Se (1.212) Collinear c'2/'m™(0 0 1/2)>™1 X X X
60 Puy03 (1.367) Collinear c2/'m™(0 0 1/2)>™1 X X X
61 ThyO4Se (1.417) Collinear c'2/'m™0 0 1/2)~™ X X X
62 Thy05S (1.416) Collinear c'2/'m™0 0 1/2)~™ X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
63 SrMnyAs,y (0.482) Collinear Pl3tm'1oom] Oyrz = Onys = Oryz = Ornys X
Ozzyy Oxzz = Ozzz = Ozzzs Oyzzs
Ozzz = Ozzay Oyyys> | Oyyyr Oyzy = Oyyx;
Ozyy = Oyzy = Oyzas Oxzzs Oxzyy,
Oyyxy Oxaxy = Ozxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxxx
64 YbMnyShs (0.483) Collinear PL3imtieem Oazzy Oyzz = Ozzzy Osyz = Oy, X
Ozyz = Ozzy, Ozxz = Ozzxy Ozyy,
Oxzz = Ozgz — Ozxy = Ozyxs Ozxx,
Ozzxy Oyyz = Oyzzs Oyyz = Oyzy,
Oyzy = Ozyy; Oyzz = Oyza, Oyyy;
Ogyz = Ogzy = Oyxzy = Oyyx,
Oyrz = Oyzx = Oyxxy Oxzz)
Ozxy = Ozyzx, Oxyz = Oxzy,
Ogxz = Ogzz — Ozxxz = Oxzx,
Ozzxzs Oyyy, Ozyys
Ozyy = Oyzy — Ozzy = Ozyz) Ozzx
Oyyxy, Oxzy =
Oxyxr = Oyxx, Oxxx
65 UsN,oS (0.484) Collinear P1l3imtieem Opze = —Opyy = Opyz = Opzy = X
—Oyzy = —Oyyzx —Oyzz = —Oyza,
Oggxr = —Oxyy =
T Oyzy = “Oyya
66 U;Ns5Se (0.485) Collinear PL3imt1eem Opazr = —Ozyy = Opyz = Opzy = X
—Oyzy = —Oyyx —Oyzz = —Oyzux,
Ogxxr = —Oxyy =
“Oyry = “Oyya
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
67 CaMnsSbs (0.523) Collinear P3tm'1oomy Orzzy Oz = Orozy Ooys = Oanyy X
Ozyz = Ozzy, Ozxz = Ozzx; Ozyy,
Oxzz = Ozzz — Ozxy = Ozyxs Ozzx,
Ozzxy Oyyz = Oyzz; Oyyz = Oyzy,
Oyzy = Ozyy» Oyazz = Oyza; Oyyy,
Oxyz = Ogzy = Oyzy = Oyya,
Oyxz = Oyzx = Oyxxy Oxzz,
Ozxy = Ozyzx, Ozyz = Ozzy;
Ozxz = Oxzax = Oxxz = Oxzxs
Ozzxy Oyyys Oxyy>
Ozyy = Oyzy = Ozzy = Oxyxy Oxxx
Oyyzs Oxzy —
Oxyxr = Oyxx, Oxxx
68 CaMnyShy (0.92) Collinear P13'm'1om Oyoz = Onys = Oryz = Ornys X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxy Oyyys | Oyyys Oyzy = Oyyax;
Ozyy — Oyzy — Oyxzy Ozzzy Ozyy,
Oyyxy Oxay = Ozxzy = Oxyz, Ozax
Oxyxr = Oyxx, Oxxx
69 YboOsSe (1.214) Collinear P-3'm'171(0 0 1/2)>™1 X X X
70 CoBr, (1.245) Collinear P3'm'17M(0 0 1/2)*™1 X X X
71 AgsCrOs (1.0.1) Collinear 12 /Mmooty oomy Oyzz = Onyz = Oayz = Ozzy, X
Ozzyy Oxzz = Ozxz = Ozzxs Oyzzs

Ozxz = Ozzxy Oyyy,
Ozyy = Oyay =
Oyyzs Oxzy —

Ozyz = Oyzxa, Ozxx

Oyyys Tyzy = Oyya>
Oyxxy Oxzzy Ozyy,
Ozzy = Ozyz) Ozzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
72 MnGeOs3 (0.125) Collinear R1-3%m1 Osnzs Oszzs Orww = Osyy, X
Oxxz = Ogxzax — Oxyz = Ogzy —
Oyyz = Oyzy — —Oyzz = —Oyzx,
Ozzx = Ozyy, Ogxxz = Ogzax =
Oxxy = Ogyx = Oyyz = Oyzy,
Oyzz = —Oyyy; Ozzy = Oxyx =
Ogzx — —Oxyy — Oyzx = —Oyyy>
—Oyzy = —Oyyzx Ozzx — —Ozyy —
“Oyay = " Oyya
73 MnPSes (0.180) Collinear R1-3%°m] Ornzy Oysz = Ornzy Ooyz = Oazy,s X
Ozyz = Ozzy, Ozxz = Ozzx, Ozyy,
Ogzz = Ozxz = Ozay = Ozyxy Ozax,
Ozzxy Oyyz = Oyzzs Oyyz = Oyzy,
Oyzy = Ozyy; Oyzz = Oyza; Tyyy;
Oxyz = Ogzy = Oyxy = Oyyx,
Oyxrz = Oyzx = Oyxxy Oxzz,
Ozzy = Ozyzx, Ozyz = Ozzy;
Ozxz = Oxza = Oxxz = Oxzxs
Ozzas Oyyys Tayy;
Oxyy = Oyxy — Oxxy = Oxyxs Oxzx
Oyyxs Ozay =
Oxyr = Oyxx, Oxxx
74 MnTiO3 (0.19) Collinear R1-3m1 Osnzs Oszzs Orww = Osyy, X
Oxxz = Ogxzax — Oxyz = Ogzy =
Oyyz = Oyzy — —Oyzz = —Oyzx,
Ozzx = Ozyy, Ogxz = Ogzax =

Oxxy = Ogyx =

Oyze = ~Oyyy;
Ozxx = —Ozyy =
“Oyzy = “Oyyx

Oyyz = Oyzy;
Oxxy = Ogyx =

Oyza = ~Oyyy>
Ogxxr = —Oxyy =
“Oyzy = ~Oyyx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD

75 BaNiyP,0g (0.215) Collinear R1-3°m1 Ornzy Oyzs = Oszzy Osys = Oazys X

Ozyz = Ozzy, Ozxz = Ozzx; Ozyy,

Oxzz = Ozzz — Ozxy = Ozyxs Ozzx,

Ozzas Oyyz = Oyzzy Oyyz = Oyzy;

Oyzy = Ozyy» Oyazz = Oyza; Oyyy,

Oxyz = Ogzy = Oyzy = Oyyx)

Oyxrz = Oyzx = Oyxxy Oxzz,

Ozzy = Ozyzx, Ozyz = Ozzy;

Ozxz = Oxzax = Oxxz = Oxzxs

Ozxxs Oyyy, Ozyys
Ozyy = Oyzy = Ozzy = Oxyxy Oxxx
Oyyxs Ozay =
Oxyxr = Oyxx, Oxxx

76 MgMnOs3 (0.277) Collinear R1-3°m] Ornzs Oszzs Orww = Osyy, X

Oxxz = Oxzax — Oxyz = Ogzy =

Oyyz = Oyzy — —Oyzz = —Oyzx,

Ozzz = Ozyy, Ozxz = Ozzz —

Oxxy = Ogyx =

Oyzx = ~Oyyy,
Oxxx = —Oxyy =
“Oyzy = “Oyyz

Oyyz = Oyzy;
Oxxy = Ogyx =

Oyzz = ~Oyyy>
Ogxxr = —Oxyy =
“Oyzy = ~Oyya
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
77 MnPSe; (0.524) Collinear R-3%m Orzzy Oz = Orzzy Oays = Oasys X
Ozyz = Ozzy, Ozxz = Ozzx; Ozyy,
Oxzz = Ozzz — Ozxy = Ozyxs Ozzx,
Ozzxy Oyyz = Oyzzy Oyyz = Oyzy;
Oyzy = Ozyy» Oyazz = Oyza; Oyyy,
Oxyz = Ogzy = Oyzy = Oyya,
Oyxrz = Oyzx = Oyxxy Oxzz,
Ozxy = Ozyzx, Ozyz = Ozzy;
Ogzxz = Ogzz = Oxxz = Oxzxs
Ozzxy Oyyy> Ozyy>
Oxyy = Oyxy = Ozxy = Oxyxs Oxax
Oyyxy Oxxy =
Oxyxr = Oyxx, Oxxx
78 FeTiO3 (1.581) Collinear R-3741/3 2/3 1/6)>™1 X X x
79 CasMnOy (0.211) Collinear 1‘141/'1a'101d°°m1 Onyz = Ogzy = Oeay = Ozyzs X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
80 GdVOy, (0.198) Collinear 1'141/'1a1m'1d°°m1 Opyz = Ogay = Oeay = Ozyzs X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
81 TbPOy (0.467) Collinear 1'141/'1a1m'1d°°m1 Onyz = Ogay = Oeay = Ozyzs X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
82 NaCeO5 (0.525) Collinear 1'141/'1a1m'1d°°m1 Opyz = Ogzy = Oeay = Ozyzs X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
83 MnSn, (1.558) Collinear C'm'm'e'(0 1/2 1/2)>™1 X X X
84 EuTiO3 (0.16) Collinear 4/ mtetm™>™1 Oz = Ougz = Orpzr = Orzas X
Ozzxy Oxyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyys Ozax
85 NdNiyBoC (1.293) Collinear c'2/'m™(0 0 1/2)>™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

No. Materials (ID) Configuration Spin space group with S0C
IMD QMD BCD
86 BaFeyAsy (1.16) Collinear 'mt(1/2 0 1/2)~™1 X X X
87 KCuMnS; (1.392) Collinear 'm™(1/2 0 1/2)°>™1 X X X
88 CaFeyAs, (1.52) Collinear 'm™t(1/2 0 1/2)~™1 X X X
89 CeMgPb (1.142) Collinear clmlclm-l(o 1/2 1/2)*°™ X X X
90 GdyCuOy4 (1.104) Collinear 0 1/2 1/2)>~™ X X X
91 PraCuOy4 (1.106) Collinear 1/2 1/2)>™1 X X X
92 Sm,CuOy (1.107) Collinear 1/2 1/2)>™1 X X x
93 CeRhySis (1.188) Collinear 1/2 1/2)>™1 X X X
04 KoNiF, (1.249) Collinear 1/2 1/2)*™1 x x x
95 CeRh3Siy (1.290) Collinear 1/2 1/2)>™1 X X X
96 CePd2Sip (1.288) Collinear 1/2 1/2)>™1 X X X
97 CePd2Ges (1.289) Collinear 1/2 1/2)>™1 X X X
98 LaSrFeOy4 (1.29) Collinear 1/2 1/2)>™1 X X X
99 HFeoGey (1.369) Collinear 1/2 1/2)>™1 X X X
100 PraCuOy4 (1.399) Collinear 1/2 1/2)>™1 X X X
101 PryCuOy (1.398) Collinear 1/2 1/2)>°™1 X X x
102 NdCeBaCug ¢Co;.107 Collinear 0 1/2 1/2)*>™1 X X X
(1.396)

103 ThAgs (1.400) Collinear 1/2 1/2)>™1 X X X
104 | NdCeBaCuFeO; (1.395) Collinear 1/2 1/2)>™1 X X x
105 SroCu02Cly (1.404) Collinear 1/2 1/2)°™1 X X X
106 NdyCuOy (1.408) Collinear 1/2 1/2)>™1 X X X
107 NdyCuOy (1.407) Collinear 1/2 1/2)>™1 X X X
108 SrNdFeO, (1.40) Collinear 1/2 1/2)>™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
109 NdyCuOy (1.406) Collinear C'm'm'm™(0 1/2 1/2)~™1 X X X
110 SrNdFeOy (1.41) Collinear C'm'm'm™(0 1/2 1/2)>™1 X X X
111 TbNi,Sisp (1.511) Collinear C'm'm'm™(0 1/2 1/2)~™1 X X X
112 UGeSe (0.413) Collinear 4/ m'm'm®>™1 X Oz = Opny = X
—Oyxz = —Oyzx
113 MnsAu (0.639) Collinear 114/'1m1m1m°°m1 Opzr = Onpy = Ospr = Oszzs X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyys Ozzx
114 MnsAu (0640) Collinear 114/-1m1m1moom1 Oxzz = Ozzz = Ozzz = Ozzz; X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyzs Oxzx Ozyy, Ozzx
115 BaMnsAss (0.18) Collinear I'14/'1m1m'1m°°m1 Opyzr = Ogay = Oszy = Ozyzs X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
116 SroMngAs;O9 (0.212) Collinear I'14/'1m1m'1m°°m1 Opyzr = Ogay = Oszy = Ozyzs X
Oyzrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
117 BaCrFeAss (0.366) Collinear I'14/'1m1m'1m°°m1 Opyzr = Ogay = Oszy = Ozyms X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
118 SrCraAsy (0.364) Collinear I'14/'1m1m'1m°°m1 Opyzr = Ogay = Oszy = Ozyms X
Oyzrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
119 BaCraAssy (0.365) Collinear I'14/'1m1m'1m°°m1 Opyz = Ogay = Oszy = Ozyms X
Oyrz = Oyzx = Oxyz = Oxzy =
Ozxy = Ozyx Oyzz = Oyzx
120 EuMnBi, (0.426) Collinear I'14/'1m1m'1m°°m1 Opyzr = Ogay = Oszy = Ozyms X

Oyrz = Oyzx =
Ozxy = Ozyx

Oxyz = Ogzy =
Oyzz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
121 BaMn,Ps (0.464) Collinear I''4/ m'm ™ m>m1 Orye = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
122 ThCr,Siy (0.466) Collinear I/ 'm'm m>m1 Opre = Oags = Oonz = Osnas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
123 HoCr,Siy (0.465) Collinear 4/ 'm'm  m>m1 Ouyz = Opay = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
124 BaMn,Sby (0.470) Collinear I/ 'm'm m>m1 Ouys = Oy = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
125 EuMnyGey (0.474) Collinear I''4/ 'm'm 'm>m1 Ouyz = Opzy = Oony = Ooyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
126 LaMn,Siy (0.472) Collinear 4/ 'm'm 'm>m1 Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
127 BayMnsSboOy (0.471) Collinear 4/ 'm'm 'm>m1 Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
128 ErCr,Siy (0.486) Collinear 4/ 'm'm 'm>m1 Ouys = Oy = Oowy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
129 LaMn;Siy (0.498) Collinear 4/ 'm'm 'm>m1 Ouys = Oy = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
130 ThCr,Siy (0.518) Collinear I''4/ m'mtm>™1 I X

Oxyz = Ogzy =
Oyrz = Oyzx =
Ozxy = Ozyx

Oxyz = Ogzy =
Oyzz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
131 HoCr3Siz (0.519) Collinear I''4/ m'm ™ m>m1 Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
132 CaMnyGey (0.603) Collinear I‘14/'1m1m‘1m°°m1 Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
133 CaMnyGey (0.604) Collinear I‘14/'1m1m‘1m°°m1 Opys = Ogay = Oamy = Oayms X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
134 BaMn,Ges (0.605) Collinear I''4/ m'm ™ m>™m1 Ouyz = Opay = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
135 BaMn,Ges (0.606) Collinear I''4/ m'm ™ m>m1 Ouyz = Opzy = Oony = Ooyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
136 BaMnSh, (0.611) Collinear I''4/ m'm ™ m>m1 Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
137 SrMnBi, (0.73) Collinear I''4/ m'm ™ m>m1 Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
138 BaMn,Biy (0.89) Collinear 4/ 'm'm 'm>m1 Ouys = Oy = Oowy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
139 EuMnBi, (0.919) Collinear 4/ 'm'm 'm>m1 Ouys = Oy = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
140 TbNiyGey (1.510) Collinear P'4/'m'm'm™(0 0 1/2)>™1 X X X
141 PrScSb (0.454) Collinear P'Y4/'m'm'm™(1/2 1/2 1/2)™™1 x x x
142 TbRh,Siy (1.187) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X

Continued on next page

75




Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

No. Materials (ID) Configuration Spin space group with 5OC
IMD QMD BCD

143 DyCosSiy (1.21) Collinear P4/t m'm'm™(1/2 1/2 1/2)°™1 X X X
144 CeAu,Siy (1.291) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™ X X X
145 HoNiyB,C (1.292) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
146 HoNiyBoC (1.294) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
147 DyNiyBoC (1.295) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™ x X X
148 PrNiyBoC (1.296) Collinear P4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
149 HoNipB,C (1.312) Collinear P4/ 'm'm'm™(1/2 1/2 1/2)>™1 X X X
150 NdCoyP5 (1.251) Collinear P'4/'m'm'm™(0 0 1/2)>™1 X X X
151 | SroMnOsAg; 5Ses (1.372) Collinear P4/'m'm'm™(1/2 1/2 1/2)>™1 X X x
152 | Lag.o5Pro.75Co2P2 (1.316) Collinear P 4/ m'm m'l(O 0 1/2)™1 X X X
153 NdRh,Si, (1.421) Collinear P4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
154 HoCoyGey (1.427) Collinear P4/ 'm'm'm™(1/2 1/2 1/2)>™1 X X X
155 URu,Siy (1.442) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
156 TbCo,Siy (1.512) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
157 HoCosSis (1.513) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
158 HoCo,Siy (1.514) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
159 CeCy (1.530) Collinear P4/ m'm'm™(1/2 1/2 1/2)>™1 X X X
160 PrC, (1.531) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™ X X X
161 NdC, (1.532) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™1 X X X
162 UPd,Siy (1.536) Collinear P'4/'m'm'm™(1/2 1/2 1/2)>™ X X X
163 URh,Siy (1.537) Collinear P'4/'m'm'm™(1/2 1/2 1/2)°>™1 X X X
164 ErFe,Siy (1.635) Collinear P4/'n'm'm™(0 0 1/2)>™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
165 EuMnBi, (2.50) Collinear P45/ mm ™™ Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
166 EuMnBi, (2.98) Collinear P45/ mm ™™ Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
167 CeRh,Siy (2.30) Collinear P'm'm'a™(1/2 1/2 0)>™1 X X X
168 NdPd;Al, (1.507) Collinear P'm'm'n'(0 0 1/2)>™1 X X X
169 CryTeOg (0.143) Collinear P142/'1m1n1m°°m1 Opzr = Opgr = Osez = Ozzay X
Ozzxy Ozyy — Oyzy — Oyyz, Oxzz,
Oyzy = Oyyzs Oxxx Ozyys Oxzx
170 Fey TeOg (0.142) Collinear P45/ 'm'n'm®™1 X Ouyz = Opoy = X
—Oyxz = —Oyzx
171 CryTeOg (0.76) Collinear P45/ 'm'n'm®™1 Opzy = Opgy = Osez = Ozzay X
Ozzxy Ozyy = Oyzy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzx
172 CryTeOg (0.959) Collinear P45/ m'n'm®>™1 Opzy = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy = Oyzy = Oyyxy Oxzz,
Oyazy = Oyyz) Ozzx Ozxyy, Oxax
173 FeyTeOg (0.960) Collinear P45/ 'm'n'm>™1 X Orys = Oy = X
—Oyxz = —Oyzx
174 K5CoP50O7 (0230) Collinear P-142/-1m1n-1moom1 Ogxzz = Ozxz = Ozzz = Ozzx,s X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozax Ozyys Ozzax
175 CraWOg (0.144) Collinear Py /M mntm™™1 Opor = Ongz = Oope = Osnas X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozax Ozyys Ozzax
176 CroWOg (075) Collinear P-142/-1m-1n1moom1 Ozzz = Ozzz = Ozxz = Ozza, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,

Oyxy = Oyyzs Oxzx

Ozyys Ozzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
177 VoWOg (0.966) Collinear P4,/ 'm n'm>m1 Oz = Ougs = Orps = Osnas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyz) Ozzx Ozxyyy Oxax
178 CesPdGe; (0.166) Collinear P45/ mm ™™ Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
179 Bi,CuO, (0.348) Collinear P4/ n'cle™™m1 X Ouye = Opzy = X
“Oyxz = —Oyzx
180 BiyCuOy (0.694) Collinear P4/ ntcteoom X Oz = Opny = X
—Oyxz = —Oyzx
181 BizCuOy4 (0.695) Collinear P4/ n'cle™™ Ozzz = Ozgz = Ozxz = Ozzz, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyx, Oxaax Oxyys Ozzx
182 UPt2Sis (0.194) Collinear P14/'1n1m1m°°m1 X Opyz = Ogay = X
—Oyzz = —Oyzx
183 CuMnAs (0.222) Collinear P4/ n'm'm>™1 Opzz = Ozgs = Ozez = Ozza, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyxs Oxxx Ozyys Oxzx
184 UBi, (0.378) Collinear P14/'1n1m1m°°m1 X Opyz = Opzy = X
—Oyzz = —Oyzx
185 TbRuAsO (0.452) Collinear P4/ n'm'm>m1 Opos = Orgs = Oz = Oazas X
Ozzxy Ozyy — Oyzy — Oyyz, Oxzz,
Oyzy = Oyyxs Oxax Ozyys Ozax
186 CuMnAs (0.881) Collinear P4/ n'm'm>™1 Opzz = Ongz = Ozaz = Ozzas X
Ozzxy Ozyy — Oyzy — Oyyz, Oxzz,
187 CeMnAsO (0.186) Collinear P'14/‘1n1m‘1m°°m1 Opys = Ogay = X

Oyrz = Oyzx =
Ozay = Ozyx

Ozxy = Ozyx,
Oxyz = Ogzy =
Oyxz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
. . plg/t
188 YbMnBis (0.267) Collinear P74/ n I tm*emy Opyz = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
. . 1 1
189 CaMunSi (0.599) Collinear P74/ "n I tm>emy Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
: 1 1
190 CaMnGe (0.601) Collinear P74/ n I tm>emy Orzzy Oyyz = Oz22y Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyza,
Ozxy = Ozyx, Ozyz = Ozxzy,
Ozxz = Oxza = Ozxz = Oxzx
Ozax
. . p-l
191 CaMnSi (0.600) Collinear 4/ nlmtmem Opyz = Ogay = Oszy = Ozyzs X
Oyzrz = Oyzax = Ogyz = Oxzy =
Ozxy = Ozyx Oyzz = Oyzx
. pl
192 CaMnGe (0.602) Collinear 4/ nlmtmem Oszzy Oyyz = Orzzy Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozay = Ozyx, Ozyz = Ozzy,
Ogxz = Ogzx = Ogzz = Ogzzzx
Ozax
. 1
193 NdMnAsO (0.623) Collinear 4/ nim tm ™ Opyz = Ogay = Oazy = Osyzs X
Oyxz = Oyzx = Ogyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
. . p-l
194 KMnBi (0.618) Collinear 4/ n'm tm ™ Opyz = Ogay = Oszy = Osyzs X
Oyxz = Oyzx = Ogyz = Ogzy =
Ozxy = Ozyx Oyxz = Oyzx
195 KMnSb (0.617) Collinear P4/ n'mtm>m X

Ogyz = Ogzy =
Oyrz = Oyzx =
Ozxy = Ozyx

Ozazy = Ozyx,
Oxyz = Ogzy =
Oyzz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
196 LaMnAsO (0.624) Collinear P4/ ntm M m>e™ Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
197 LaMnAsO (0.619) Collinear P4/ ntm M m™em Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
198 NdMnAsO (0.620) Collinear P'14/'1n1m'1m°°m1 Opys = Ogay = Oamy = Oayms X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
199 NaMnP (0.628) Collinear P4/ ntm M m>em Ouyz = Opay = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
200 NaMnP (0.626) Collinear P4/ ntm M m ™™ Ouyz = Opzy = Oony = Ooyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
201 NaMnAs (0.630) Collinear P4/ ntm M m>em Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
202 NaMnP (0.627) Collinear P4/ n'm  m>m Oysr = Opay = Oszy = Ooyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
203 NaMnSb (0.631) Collinear P4/ 'n'm tm>m1 Ouyz = Opay = Oony = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
204 NaMnSb (0.632) Collinear P4/ ntmtm>m Ouys = Oy = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
205 NaMnAs (0.629) Collinear P4/ ntmtm>m Orys = Oy = I X

Oyrz = Oyzx =
Ozxy = Ozyx

Oxyz = Ogzy =
Oyzz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
206 NaMnBi (0.634) Collinear P4/ ntm M m>e™ Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
207 NaMnBi (0.635) Collinear P4/ ntm M m™em Ouyz = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
208 CeMnSbO (0.665) Collinear P4/ ntm M m>em Ouyz = Opay = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
209 LaMnSbO (0.667) Collinear P4/ ntm M m>em Ouyz = Opay = Oony = Oyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
210 CaMnBi, (0.72) Collinear P4/ ntm M m ™™ Ouyz = Opzy = Oony = Ooyas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
211 YbMnSh, (0.766) Collinear P4/ ntm M m>em Orye = Opay = Oony = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
212 YbMnBi; (0.769) Collinear P4/ ntm M m™em Orye = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
213 ThMnPN (0.920) Collinear P4/ 'n'm tm>m1 Ouyz = Opay = Oony = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
214 ThMnPN (0.921) Collinear P4/ ntmtm>m Oys = Opay = Oowy = Oayas X
Oyxrz = Oyzx = Oxyz = Ogzy =
Ozzy = Ozyx Oyzz = Oyzx
215 ThMnAsN (0.922) Collinear P4/ ntmtm>m Orys = Oy = I X

Oyrz = Oyzx =
Ozxy = Ozyx

Oxyz = Ogzy =
Oyzz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
216 ThMnAsN (0.923) Collinear P4/ ntm M m>e™ Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyzz = Oyzx
217 FeyAs (1.131) Collinear P4/'n'm'm™(0 0 1/2)>™1 X X X
218 MngAs (1.132) Collinear P'4/"'m'm™(0 0 1/2)>™1 X X X
219 NdCoAsO (1.179) Collinear P'4/'n'm'm™(0 0 1/2)>™1 X X X
220 DyOCI (1.643) Collinear P'4/'n'm'm™(0 0 1/2)>™1 X X X
221 DySbTe (1.765) Collinear P'4/'n'm'm™(0 0 1/2)>™1 X X X
222 NdNiMg;5 (1.457) Collinear P'm'm'a(1/2 1/2 0)~™1 X X X
223 CeMnAsO (0.187) Collinear P'm'm™'n>"1 Opzz = Osgz = Orze = Ozza X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyzs Oxzx Ozyy, Ozzx
224 NdMnAsO (0.621) Collinear Plm*m n>~™1 Oprs = Oags = Oops = Onnas X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyzy = Oyyzxs Oxax Oxyys Ozzx
225 NdMnAsO (0.622) Collinear Plm'm™*n>m™1 Ogzz = Osgy = Ozpz = Oszas X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzxs Oxax Oxyys Ozzx
226 PrMnSbO (0.668) Collinear Plm*m n>™1 Oprr = Onpy = Ospr = Oszzs X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyys Ozzx
227 CeMnShO (0.666) Collinear P'm'm™'n>"1 Opzz = Osgz = Orze = Ozza X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyzs Oxzx Ozyy, Ozzx
228 CraAs (1.130) Collinear P'm'm'n'(0 0 1/2)°>™1 X X X
229 DyBy4 (0.22) Collinear P'btalm®™1 Opzz = Osgz = Oruz = Ozzzs X
Ozzas Oxyy = Oyzy = Oyyxs Oxzz,

Oyzy = Oyyxs Oxxx

Ozyys Oxxx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

, , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
230 ThBy (0.469) Collinear P'blalm™™1 Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Ozzy
231 ErB, (0.468) Collinear P'blalm®™™1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyz) Ozzx Ozxyyy Oxax
232 NdyPdsIn (1.335) Collinear P'm'm'at(1/2 0 1/2)*™1 X X Oyyz = Oyay =
_Jzyy/2a Oxxz =
Ogze = _Uzza:/Q
233 UNiGag (1.254) Collinear I'4/'m'm'm™(1/2 1/2 0)>™1 X X X
234 | Celr(Ing.97Cdg.03)5 (1.598) Collinear 114/1m1m1m'1(1/2 1/2 0)>™ X X X
235 UPdGas (1.683) Collinear I'4/'m'm'm™(1/2 1/2 0)>™1 X X X
236 Dy,CoGag (1.80) Collinear I'4/'m'm'm™*(1/2 1/2 0)>™1 X X X
237 NdyRhIng (1.82) Collinear I'4/'m'm'm™(1/2 1/2 0)>™1 x X X
238 ThbyCoGag (1.87) Collinear I'4/'m'm'm(1/2 1/2 0)>™1 X X X
239 UPtGas (1.255) Collinear P4/'m'm'm™t(0 0 1/2)°>™1 X X X
240 NpRhGas (1.261) Collinear P*4/'m'm'm™(0 0 1/2)~™1 X X X
241 CeRhAl,Siy (1.486) Collinear P'4/'m'm'm™(0 0 1/2)>™1 X X X
242 CelrAl,Siy (1.487) Collinear P'4/'m'm'm™(0 0 1/2)*™1 X X X
243 NpCoGas (1.671) Collinear P*4/'m'm'm™(0 0 1/2)~™1 X X X
244 YBaCo,05 (1.703) Collinear P'm'm*at(0 1/2 0)~™1 X X X
245 TaBaFe,O5 (1.704) Collinear P'm'm*at(0 1/2 0)~™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
246 KRuO4 (0.285) Collinear 4,/ a%m Oz = Oprg = Ooww = —Oayys X
“Oyyz = —Oyzy = Ozxy = Ozyzx,
Ozxx = —Ozyy, Ogxxz = Ogzx —
Ogyz = Ogzy = —Oyyz = —Oyzy;
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyzz = Oyzx
247 KOsO, (0.284) Collinear 4, /7™ Ovns = Opop = Ooww = —Oayys X
—Oyyz = —Oyzy = Ozxy = Ozyzx,
Ozxx = —Ozyy, Oxxz = Ogzx —
Oxyz = Ogzy = “Oyyz = —Oyzy;
Oyxz = Oyzx = Oxyz = Ogzy —
Ozay = Ozyx Oyzz = Oyzx
248 DyCrOy4 (0.372) Collinear I'141/'1a°°m1 Oyzz = Osyz = Osyz = Ozzy, X
Ozzys Oxzz = Ozxz = Ozzz; Oyzz,
Ozaz = Ozzx Oyyy, | Oyyys Oyzy = Oyyx»
Ozyy = Oyxy = Oyxxy Oxzzy Oxyy
Oyyxy Oxxy = Ozxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxzx
249 Mn3TagOg (0.734) Collinear T4/ a>m Oyzz = Onyz = Oayz = Ozzy, X
Ozzys Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxy Oyyys | Oyyys Oyzy = Oyyzx;
Oxyy — Oyxy — Oyxxy Oxzzy Ozyy,
Oyyxy Oxxy — Ozxy = Oxyzs Ozxax
Oxyr = Oyzx, Oxzx
250 SroCuTeOg (1.168) Collinear c'2/'m™(0 0 1/2)°>™1 X X X
251 SryCo0sOg (1.72) Collinear c'2/'m™t0 0 1/2)*™1 X X X
252 TlFe; 6Ses (0.208) Collinear 4/ m>m Oyoz = Onys = X

Ozzys Oxzz =
Ozxz = Ozzxy Oyyy>
Ozyy = Oyay =
Oyyzs Oxzy —
Oxyr = Oyxx, Oxxx

Ozyz = Ozzy,
Ozxz = Ozzxy Oyzz,
Tyyy> Oyzy = Tyya;
Oyxxy Oxzzy Oxyys
Oxxy — Oxyzy Oxxx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
253 TlFe; 6Sez (0.209) Collinear 14/ 'm>m1 Orazs Orony Ooww = Oayys X
Oxxz = Ogza = Oxxz = Ogza =
Oyyz = Oyzy = Oyyz = Oyzy,
Ozxx = Ozyy Ogyz = Ogzy =
—Oyxz = —Oyzx
254 Ko sFe; gSes (0.418) Collinear 114/‘1m°°m1 Crrzs Ozzzy Orgz = Oayy, X
Oxxz = Ogzax = Oxxz = Ogzax =
Oyyz = Oyzy = Oyyz = Oyzy;
Ozxx = Ozyy Oxyz = Ogzy =
—Oyxz = —Oyzx
255 Rb,Fea_;Ses (0.54) Collinear 114/‘1m°°m1 Crzzs Oszzs Onpw = Ozyys X
Oxxz = Ogxzax = Oxxz = Ogzax =
Oyyz = Oyzy = Oyyz = Oyzy,
Ozxx = Ozyy Oxyz = Ogzy —
—Oyzz = —Oyzx
256 KyFes_,Ses (0.55) Collinear 114/‘1m°°m1 Oarsns Ozz2y Ospw = Ozyy, X
Oxxz = Oxza = Oxxz = Ogza =
Oyyz = Oyzy = Oyyz = Oyzy,
Ozxx = Ozyy Oxyz = Ogzy =
—Oyxz = —Oyzx
257 | BaNdp9Yo.1MoOg (1.12) Collinear P'4/'m(1/2 1/2 1/2)~™1 X X X
258 SroFe0sOg (1.47) Collinear P'4/'m(1/2 1/2 1/2)~™1 X X X
259 CeCuz (0.290) Collinear I'mimta®m™1 Opyz = Opay = Ormy = Oayms X
Oyxrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy
260 Tm3zCuyGey (1.727) Collinear P'm'm'n'(0 0 1/2)°>™1 X X X
261 | EugsCagsFeaAsy (1.483) Collinear Clcle'm™(1/2 0 1/2)~™1 X X X
262 PrFeAsO (1.585) Collinear Plcle'm™(1/2 0 1/2)°™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
263 DyGe; 75 (0.341) Collinear Clm'm'm®>™ Opzz = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
264 ThGe, (0.343) Collinear C'm ™ m'm>™1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
265 GdNiSiz (0.406) Collinear C'm ™ m'm>™1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
266 SraFeq 9Cog.105.5 (0.400) Collinear C'm'm!'m®™™1 Opys = Ogay = Oszy = Ozyzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
267 SryFe, 011 (0.401) Collinear Clm'm'm®>™ Orysr = Opay = Oszy = Ooyas X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
268 BasRuz01 (0.693) Collinear C'm'cte™m] Opoz = Oups = Oras = Osnas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
269 BayRuz01 (0.692) Collinear C'm'cte™m] Opoz = Oups = Orgz = Osnas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
270 EryPtGeg (0.909) Collinear C'm'cte™™1 Opzz = Ongs = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
271 EryPtGeg (0.932) Collinear C'm'cte™™1 Opzs = Opps = Orwz = Oszgs X
Ozzxy Ozyy = Oyzy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
272 DyGe (1.361) Collinear C'2/'m™t0 0 1/2)°™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
273 ErGes (0.330) Collinear C'metm®™™1 Oszzy Oyyz = Ozzzy Oayy,s X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx, Oxyz = Ozxzy;
Ozxz = Ogzz = Oxzz = Ogzx
O’er
274 DyCoSis (0.453) Collinear C'mtetm™™1 Opzz = Ozgz = Ozzz = Ozzas X
Ozzxy Oxyy = Oyxy = Oyyxys Oxzz,
Oyxy = Oyyzs Oxzx Ozyy) Ozax
275 TbNiGe, (0.566) Collinear C'mtetm™™1 Oprn = Oppr = Orwz = Oszas X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyxy = Oyyzs Oxzx Ozyy) Ozax
276 HoNig g4Ges (0.567) Collinear C'mtetm™™1 Oprs = Oopr = Orwz = Oszas X
Ozzxy Oxyy = Oyxy = Oyyxys Oxzz,
Oyxy = Oyyzs Oxzx Ozyy) Ozax
277 TbNig 4Gey (0.568) Collinear C'mtctm®™™1 Opsz = Ongz = Ozzz = Ozzas X
Ozzxy Oxyy = Oyxy = Oyyxys Oxzz,
Oyxy = Oyyzs Oxzx Ozyy) Ozax
278 TbCug.4Ges (0.569) Collinear C'metm™™1 Opzz = Ozgz = Ozzz = Ozzas X
Ozzxy Oxyy = Oyxy = Oyyxys Oxzz,
Oyxy = Oyyzs Oxzx Ozyy) Ozax
279 TbNiSi, (0.910) Collinear C'm™e'm™™1 Opoz = Osgz = Orze = Ozza X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyzs Oxzx Ozyy) Ozax
280 ErNiGe (1.379) Collinear P2,/ (1/2 0 0)>™1 X X X
281 Y,BaCuOj (1.445) Collinear P2,/ (1/2 0 0)>~™1 X X X
282 PrPdSn (1.744) Collinear P2,/ (1/2 0 0)>™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
283 EuZrOj; (0.147) Collinear P'n'm™a™m™] Ouyz = Opay = Oovy = Oayas X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
284 EuZrOz (0.146) Collinear Pln'ma®m] Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
285 Cug.osMnAs (0.223) Collinear Plnlmta>m1 Opze = Osgs = Oonz = Osnzs X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
286 Fe3BO5 (0.386) Collinear Pln'ma®m] Opzz = Ongs = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
287 GdAlIO3 (0.410) Collinear Pnlmta>m1 Orysr = Opay = Oszy = Ooyas X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
288 | CaCro ggFes.14As3 (0.429) Collinear Pln'mta®™1 Opny = Ongy = Oszz = Ozzz) X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
289 Tl3Fe,S, (0.801) Collinear Plnlmta®m] Opsz = Ongs = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
290 YCro.5Feq.503 (0.946) Collinear Plnimta®my X X X
291 GdsGey (0.14) Collinear Plntmta™m™1 Onzs = Onpy = Oszr = Oszms X
Ozzxy Oxyy = Oyxy = Oyyxs Oxzz,
Oyzy = Oyyx, Oxax Oxyy, Oxxx
292 LICOPO4 (0193> Collinear P_lnlmlaooml Ogzz = Ozpz = Ozzz = Ozzz, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)

Oyxy = Oyyxs Oxzx

Ozyys Oxxax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
293 SrEr,04 (0.216) Collinear Plntmta™m1 Opns = Opgsr = oz = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
294 LiMnPOy4 (0.24) Collinear Plntmta>m1 Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
295 ThyoReCy (0.346) Collinear Pln'm'a®>™1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
296 RbFeCl5(D20) (0.362) Collinear Plnlmta™m] Opys = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
297 KFeCl;(D20) (0.363) Collinear Pln'm'a®m1 Opys = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
298 LiCoPO, (0.383) Collinear Pln'm'a®m1 Opzz = Ongs = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
299 LiMnPO, (0.382) Collinear Plalmta®™1 Opyzr = Ogzy = Ozay = Ozyzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
300 LiCoPOy4 (0.384) Collinear Plnlmta™m1 Oyzz = Onyz = Oayz = Ozzy, X
Ozzyy Oxzz = Ozzz = Ozzzs Oyzzs
Ozxz = Ozzzy Oyyys | Oyyyr Oyzy — Oyyz,
Ozyy = Oyzy = Oyzzs Ozzzy Oxyy,
Oyyzs Oxzy — Ozxy = Ozyxy Ozzx
Ozyr = Oyxxy Oxax
. -1.1 1
301 FeOOH (0.399) Collinear P nm-a™™"1l Opry = Ongy = Orpz = Orzas X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)

Oyxy = Oyyxs Oxxx

Ozyys Oxxx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
302 EuMnShby (0.421) Collinear Plntmta™m1 Opyz = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
303 EuMnShby (0.423) Collinear Plntmta>m1 Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
304 MnPd, (0.798) Collinear Pln'm'a®>™1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
305 SrGd,04 (0.821) Collinear Plnlmta®™1 Opry = Ongy = Ospz = Oszz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
306 NaFePO, (0.87) Collinear Pln'm'a®m1 Ogzz = Ozgz = Ozzz = Ozzzs X
Ozzxy Ozyy — Oyzy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
307 KMny(POy)s (0.86) Collinear P ntmta®™] Opoz = Oups = Oras = Osnas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
308 LiFePOy4 (0.95) Collinear Pln'm'a®m1 Ogzz = Ongz = Ozzz = Ozzzs X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
309 CaFez04 (0.969) Collinear Plalm'a®m1 Opry = Ongy = Ospz = Oszz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
310 NdMnOj3 (0.609) Collinear P'ntm'a™m] X X X
311 RbFeO, (0.455) Collinear P'blcta™m Opys = Opay = Oozy = Ozya, X

Oyrz = Oyzx =
Ozxy = Ozyx

Oyxz = Oyzx,

Oxyz = Oxzy
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

No.

Materials (ID)

Configuration

Spin space group

312

CsFeOs (0.457)

Collinear

Plblc-laooml

313

KFeO, (0.459)

Collinear

Plblc—laooml

314

KFeO, (0.460)

Collinear

Phleta™my

315

Li1,5Fe(SO4)2 (0245)

Collinear

Plblc—laooml

316

Collinear

Plblc—laooml

317

Collinear

Plblc—laocml

318

Collinear

Plblc—laocml

319

LizNi(SO4)s (0.71)

Collinear

P'hleta™my

320

CoNbyOg (1.656)

Collinear

P2,/ (1/2 0 0)>~™1

with SOC
IMD QMD BCD
Oxyz = Ogzy = Ozxy = Ozyzx, X
Oyxz = Oyzx = Oyxz = Oyza,
Ozzy = Ozyx Ozyz = Oxzy
Oxzz = Ozxz = Ozxz = Ozzx, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
Oxzz = Ozzxz = Ozxz = Ozzx, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
Oyzz = Ozyz = Ozyz = Ozzy, X
Ozzyy Oxzz = Ozxz = Ozzz; Oyzz,
Ozzz = Ozzzs Oyyyy | Oyyyy Oyzy = Oyyz,
Ogyy = Oyzy = Oyxxy Oxzzy Oxyy
Oyyxy Oxaxy = Ozxy = Oxyxs Oxax
Ozyr = Oyxxy Oxax
Ogyz = Ogzy = Ozaxy = Ozyx, X
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy
Ogyz = Ogzy = Ozaxy = Ozyx, X
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy
Oyzz = Ozyz = Ozyz = Ozzy, X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozxz = Ozzas Oyyy, | Oyyyy Oyazy = Oyyx,
Ozyy = Oyay = Oyzas Oxzzy Txyy,
Oyyxy Oxxy — Ozzy = Ozyzx) Ozzx
Ozyz = Oyzxa, Ozxx
Oxyz = Ogzy = Ozxy = Ozyzx, X
Oyxz = Oyzx = Oyxz = Oyza,
Ozay = Ozyx Ogyz = Ogxzy
X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
321 Fea WOq (0.814) Collinear P'bteln™m Opzs = Opps = Orwz = Oszg, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
322 CoSe;05 (0.161) Collinear P bt inomy Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
323 MnTayOg (0.816) Collinear P bt inomy Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
324 MnNb,Og (0.815) Collinear P'bletn®m Opzz = Ongs = Osps = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
325 DyRuAsO (0.451) Collinear Plm'mn>m1 Opzz = Onpz = Osps = Oszns X
Ozzxy Ozyy — Oyzy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
326 [C(ND5)3]Mn(DCOO); Collinear Plnnla™~my X X X
(0.256)
. 16 /-1
327 CaMnGe;yOg (0155) Collinear C 2/ c™™M Ozz2zy Oyzz = Ozz2zy Ozyz = Ozz2y, X
Ozyz = Ozzy, Ozxz = Ozzx; Ozyy,
Oxzz = Ozxz — Ozxy = Ozyxy Ozax,
Ozzzy Oyyz = Oyzzs Oyyz = Oyzy,

Oyzy = Ozyy;
Oxyz = Ogzy =
Oyrz = Oyzx =

Ozxy = Ozyzx,
Ogzz = Ogzz —

Ozaxy Oyyy>
Oxyy = Oyazy =
Oyyz> Ozay =
Oxyxr = Oyxx, Oxxx

Oyxz = Oyza, Oyyy,
Oyay = Tyyx,
Oyxxy Oxzz)
Oxyz = Oxzy,
Oxxz = Oxzx,
Ozyy»

Ozxy = Ozyxy Ozzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
328 CaMnGe;Og (0.156) Collinear C'2/ ™1 Oyoz = Onys = Oy = Oanys X
Ozzys Oxzz = Ozxz = Ozzz; Oyzz,
Ozaxz = Ozzzs Oyyy, | Oyyys Oyzy = Oyya,
Ozyy = Oyzy = Oyzas Oxzzs Oxzyy,
Oyyxy Oxaxy = Ozxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxxx
329 MnGeO3 (0.312) Collinear 012/'1coom1 Oyzz = Osys = Oayz = Oszy, X
Ozzys Oxzz = Ozxz = Ozzay Oyzz,
Ozez = Ozzas Oyyys | Oyyy> Oyzy = Oyyas
Oxyy = Oyxy — Oyxxy Oxzzy Oxyy,
Oyyxy Oxxy — Oxxy = Oxyzy Oxxx
Ogyx = Oyzxy Oxzx
330 NaCrSizOg (0.504) Collinear C'2/ ™M Osozy Oyaz Oazzy Osyz = Oazy, x
Ozyz = Ozzy, Ozxz = Ozzx, Ozyy,
Ogzz = Ozzz = Ozay = Ozyxy Ozax,
Ozzxy Oyyz = Oyzzs Oyyz = Oyzy,
Oyzy = Ozyy; Oyzz = Oyza; Oyyy;
Oxyz = Ogzy = Oyzy = Oyya,
Oyxz = Oyzx = Oyzzy Ozzzs
Ozzy = Ozyzx, Ozyz = Ozzy;
Ozxz = Oxza = Oxxz = Oxzxs
Ozzas Oyyys Tayy;
Ozyy = Oyzy — Ozxy = Ozyx, Ozax
Oyyxs Ozay =
Oxyr = Oyxx, Oxzx
331 KFeSe, (0.637) Collinear c2/ e Ornzy Oyyz = Oazzy Osyys X

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyxz = Oyzx =

Ozxy = Ozyx,
Ozxz = Oxza =

O—ZEI

Ozxy = Ozyxy Ozax,
Oyyz = Oyzy,
Oyzz = Oyzx,
Ozyz = Ozxzy;

Ogzz = Ogxzz
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
332 RbFeSe, (0.638) Collinear C'2/ ™1 Orozy Oyyz = Orozy Toyys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozxx,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyzx, Oxyz = Ozxzy;
Ozxz = Oxza = Ozxz = Oxzx
Ozzxx
333 KFeS, (0.633) Collinear 012/'1c°°m1 Oyzz = Onyz = Oayz = Ozzy, X
Ozzys Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxy Oyyys | Oyyys Oyzy = Oyyax;
Ozyy — Oyxy — Oyxzy Ozzzy Ozyy,
Oyyzs Oxzy = Ozxy = Ozxyzx, Ozzx
Ozyr = Oyzx, Oxzx
334 RbFeS, (0.636) Collinear 012/'1c°°m1 Oyzz = Ouyy = Oryz = Ozzy, X
Ozzyy Oxzz = Ozaz = Ozzxs Oyzz,s
Ozaz = Ozzas Oyyys | Oyyys Oyay = Oyyz,
Oxyy = Oyxy = Oyxxy Oxzzy Oxyys
Oyyzs Oxzy — Ozxy = Ozyzxy, Ozax
Oxyr = Oyxx, Oxxx
335 CsyFeCls DO (0.252) Collinear Cc 12/ ™ Oyoz = Onys = Oryz = Ornys X
Ozzys Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxy Oyyys | Oyyys Oyzy = Oyyax;
Ozyy — Oyxy — Oyzzy Ozzzy Ozyy,
Oyyzs Oxzy = Ozxy = Ozxyzxy Ozzx
Ozyr = Oyxxy Oxzx
336 FeyNbyOg (0.442) Collinear C12/ ™1 Ornzy Oyyz = Orozy Tayys X

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyxrz = Oyzx =

Ozzy = Ozyx,
Oxxz = Ogzax —

O-Z(EI

Ozxy = Ozyxy Ozzx)
Oyyz = Oyzy,
Oyxz = Oyza,
Oxyz = Oxzy,

Oxxz = Oxza
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
337 | Csy[FeCls(H,0)] (0.476) Collinear C 12/ ™1 Oyer = Ouys = Oy = Oanys X
Ozzyy Oxzz = Ozxz = Ozzz; Oyzz,
Ozaxz = Ozzzs Oyyy, | Oyyys Oyzy = Oyya,
Ozyy = Oyzy = Oyzas Oxzzs Oxzyy,
Oyyxy Oxaxy = Ozxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxxx
338 CuO (1.62) Collinear P2,/ (1/2 0 0)>~™1 x X X
339 LiCrGe;Og¢ (0.217) Collinear P121/'1C°°m1 Oyzz = Osyz = Osyz = Ozzy, X
Ozzys Oxzz = Ozxz = Ozzzs Oyzz,
Ozaz = Ozzz Oyyy, | Oyyys Oyzy = Oyyax»
Oxyy = Oyay = Oyzxs Oxzzs Ozyy,
Oyyxy Oxxy = Oxxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxxx
340 PbyVO(PO,)2 (0.505) Collinear P12,/ ™ Orozy Oyyz = Ornzs Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx, Oxyz = Ozzy,
Ozxz = Oxza = Ozxz = Oxzx
Ozax
341 LiCrGe,Og (0.961) Collinear P121/'1c°°ml Oyzz = Osys = Oayz = Oszy, X
Ozzys Oxzz = Ozxz = Ozzxs Oyzz,
Ozzz = Ozzas Oyyys | Tyyys Oyay = Oyyz,
Ogzyy = Oyzy = Oyxxy Oxzzy Oxyys
Oyyzs Oxzy — Ozzy = Ozyzx) Ozzx
Ozyr = Oyzxy Ozxzx
342 LiCrGe,0g (0.962) Collinear P12,/ leom X

Oyzz = Ozyz =
Ozzyy Oxzz =
Ozxz = Ozzxy Oyyy,
Ozyy = Oyzy =
Oyyxy Oxxy =
Ozyr = Oyxxy Oxax

Ozyz = Ozzy,
Ozxz = Ozzzy Oyzz,
Oyyy> Oyzy = Oyyax,
Oyzxas Oxzzs Oxyy,
Ozxy = Ozyxy Ozax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
343 LiCrGe;Og (0.963) Collinear P2,/ ™™ Oyer = Ouys = Oy = Oanys x
Ozzys Oxzz = Ozxz = Ozzz; Oyzz,
Ozaxz = Ozzzs Oyyy, | Oyyys Oyzy = Oyya,
Ozyy = Oyzy = Oyzas Oxzzs Oxzyy,
Oyyxy Oxaxy = Ozxy = Oxyxs Oxax
Oxyxr = Oyxx, Oxxx
344 LiCrGe,Og (0.964) Collinear P121/'1c°°m1 Oyzz = Osys = Oayz = Oszy, X
Ozzys Oxzz = Ozxz = Ozzay Oyzz,
Ozez = Ozzas Oyyys | Oyyy> Oyzy = Oyyas
Oxyy = Oyxy — Oyxxy Oxzzy Oxyy,
Oyyxy Oxxy — Oxxy = Oxyzy Oxxx
Ogyx = Oyzxy Oxzx
345 Fe3(POy4)2 (0.264) Collinear P12, /leom Orzzy Oyyz = Orzzy Tayys X
Oyzy = Ozyy, Ozxy = Ozyxs Ozzx,
Ogyz = Ogzy = Oyyz = Oyzy;
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx, Ozyz = Ozzy,
Oxxz = Ogxzax — Oxxz = Oxza
Ozzxx
346 Na;MnPO,F (0.827) Collinear P2,/ ™ Orzzy Oyyz = Ornzy Oayys X
Oyzy = Ozyy, Ozxy = Ozyxs Ozxx,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyrz = Oyzx = Oyzz = Oyzzx;
Ozxy = Ozyx, Ozyz = Ozzy,
Ogxz = Ogzx = Ogxz = Ogzx
Ozxx
347 Na;MnPO,F (0.828) Collinear P2,/ ™ Orzzy Oyyz = Ornzs Oayys X

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyrz = Oyzx =

Ozzy = Ozyzx,
Ogzxz = Ogzz =

O’Z(EI

Ozxy = Ozyxy Ozax)
Oyyz = Oyzy;
Oyxz = Oyza,
Ozyz = Ozzy;

Ogzz = Ozzzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
348 Na;MnPO,F (0.830) Collinear P2,/ e Ornzy Oyyz = Orozy Toyys X
Oyzy = Ozyy, Ozay = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx, Oxyz = Ozxzy;
Ozxz = Oxza = Ozxz = Oxzx
O—me
349 Na;MnPO,F (0.829) Collinear P2, /™™ Orozy Oyyz = Ornzs Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozay = Ozyx, Oxyz = Ozzy,
Ogxz = Ogzz = Ogzz = Ogzzzx
Ozax
350 NagRuOy4 (0.933) Collinear P'121/1c°°m1 Oazzy Oyyz = Ozzzy Oayy, X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax)
Oxyz = Ogzy = Oyyz = Oyzy;
Oyxrz = Oyzx = Oyxz = Oyzzx,
Ozzy = Ozyx, Ozyz = Ozzy;
Oxxz = Ogzax — Oxxz = Oxza
O-Zflf"l?
351 ScoNiMnOg (1.199) Collinear P2,/ (1/2 0 0)>~™1 X X X
352 | NagsLigsFeGesOg (1.276) Collinear P2,/ (1/2 0 0)>°™1 X X X
353 CuFey(P207)2 (1.297) Collinear P2,/ (1/2 0 0)>~™1 X X X
354 Lig. 51 Nag goFeGesOg Collinear P2,/ (1/2 0 0)>™1 X X X
(1.331)
355 LayCoPtOg (1.462) Collinear P2,/ (1/2 0 0)>™1 X X X
356 Mn3TeOg (1.485) Collinear P2,/ (1/2 0 0)>™1 X X X
357 LiCoF, (1.526) Collinear P2,/ (1/2 0 0)>~™1 X X X
358 MnPb,SbsS14 (1.63) Collinear P2,/ (1/2 0 0)>™1 x X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
359 LipMnSiOy (1.78) Collinear P2,/ (1/2 0 0)~™1 X X X
360 NiWO, (1.194) Collinear P2/%N1/2 0 0)™™1 X X X
361 | Mng.gCug10WO, (1.315) Collinear P2/% N (1/2 0 0)™™1 X X X
362 FeWO, (1.653) Collinear P2/ (1/2 0 0)~°™1 X X X
363 MnPS3 (0.163) Collinear C'2/ m>m1 Oyrz = Ouys = Oryz = Oszy, X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxs Oyyys | Oyyys Oyzy = Oyyx;
Ozyy = Oyzy = Oyzxs Oxzzy Oxyy,
Oyyxy Oxxy — Ozzy = Ozyzx, Ozax
Ozyr = Oyzxy Ozxzx
364 YbCl; (0.444) Collinear C'2/ 7 m>™1 Oyoz = Onyz = Oryz = Osnys X
Ozzyy Oxzz = Ozxz = Ozzz; Oyzz,
Ozzz = Ozzzs Oyyyy | Oyyyy Oyzy = Oyyz,
Uﬂcyy = Uymy = Uymxy Ogzzy nyyy
Oyyxs Oxzy — Ozxy = Ozyxy Ozzx
Oxyxr = Oyzxx, Oxxx
365 ErsSisO7 (0.527) Collinear 012/'1m°°m1 Oyzz = Osyz = Oayz = Oszy, X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozxz = Ozzxy Oyyys | Oyyys Oyzy — Oyyx
Oxzyy = Oyay = Oyxxy Oxzzy Oxyy,
Oyyzs Oxzy — Ozzy = Ozyz) Ozzx
Ozyz = Oyzxa, Ozxx
366 YbCls (0.585) Collinear C'2/'m>m1 Oyzz = Osyz = Oryz = Oy, X

Ozzyy) Oxzzz =
Ozxz = Ozzxs Oyyy,
Ozyy = Oyzy =
Oyyx, Oxzy =
Oxyxr = Oyxx, Oxxx

Ozxz = Ozzz; Oyzz,
Oyyys Oyzy = Oyyx»
Oyxxy Oxzzy Oxyy
Ozxy = Ozyxy Ozax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
367 Er,SisO7 (0.650) Collinear C'2/ m>™1 Oyoz = Onys = Oryz = Ornys X
Ozzyy Oxzz = Ozxz = Ozzz; Oyzz,
Ozxz = Ozzzy Oyyys | Oyyyr Oyzy — Oyyz,
Ozyy = Oyzy = Oyzzs Ozzzy Oxyy,
Oyyzs Oxxy = Ozxy = Ozyzxy Ozzx
Ozyr = Oyxxy Oxax
368 YbCls (0.723) Collinear 012/'1m°°m1 Oyzz = Osys = Oayz = Oszy, X
Ozzyy Oxzz = Ozaz = Ozzxs Oyzzs
Ozzz = Ozzxs Oyyys | Oyyys Oyzy = Oyyz;
Ozyy = Oyzy = Oyzxs Oxzzy Oxyy,
Oyyzs Oxzy — Ozzy = Ozyz) Ozzx
Ozyz = Oyzxa, Ozxx
369 Feg 45 TiSe, (1.268) Collinear c'2/'m™(0 0 1/2)>™1 X X X
370 Feg.4sTiSes (1.269) Collinear c'2/'m™0 0 1/2)>™1 X X X
371 AgoNiOy (1.49) Collinear c'2/'m™(0 0 1/2)>™1 X X X
372 CoV2O4_atpha (1.17) Collinear c'2/'m™(0 0 1/2)>™1 X X X
373 Feg 05 TiSes (1.270) Collinear C'2/'m™t0 0 1/2)~™1 X X X
374 UCr,Siy (1.470) Collinear c'2/'m™(0 0 1/2)>™1 X X X
375 CoV,04 (1.70) Collinear C'2/'m™t0 0 1/2)*™1 X X X
376 GeCoy04 (1.564) Coplanar Rm1°°—31m|(1, 1,2001;2001,1)™1 X X Oyyz = Oyay =
—02yy/2,
Ozxy = Ozyx,
Oxxz = Ogzax —
_Jz:v:c/2a
Oyzz = Oyzx,
Ozyz = Oxzy
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
377 GeNiQO4 (1562) Coplanar Rm1°°—31m|(1, 1, 2001; 2001, l)ml X X Oyyz = Oyzy =
_Jzyy/2a
Ozzy = Ozyzx,
Ogxz = Ogzx =
_Uzww/2a
Oyxz = Oyzx,
Oxyz = Ozxzy
378 DyBei3 (1.517) Coplanar 114/m1°°m2°°102°°1m\(1, 1,1;2001)™1 X X Orzy = Ozyzs
Oyxz = Oyzx,
Oxyz = Oxzy
379 ThBe;3 (1.518) Coplanar 114/m1°°m2°°102°°1m\(1, 1,1;2001)™1 X X Orzy = Ozyzs
Oyxz = Oyzx,
Oxyz = Oxzy
380 CaMn3V,4015 (1.758) Coplanar ]-]3?’(1)01—3|(17 1, 2001; 2001, 1)™1 X X X
381 LaMn3zV,012 (1.119) Coplanar I'm®01-3|(1, 1, 15 2001) ™1 X X X
382 UsRuyAlys (0.12) Coplanar Cmotopy, Mi00c Ly, my Opns = Ongsr = oz = Oszns X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
383 EulnyAs, (1.0.31) Coplanar P2°“163/m1°“m1m2"°10m1 Ozzzy Oyyz = Oz22s Oayys Ozams Oszy = Oayzs
Oyzy = Ozyy, Oyyz = Oyzy, Oyxz = Oyzx,
Oxxz = Ogzax — Oxxz = Oxza Oxyz = Ozxzy
O-ZI‘T
384 RbFeCl; (1.0.40) Coplanar Pmorogy /m™morom e (38,0 38,,,1)™ X Ouyz = Opoy = X
—Oyxz = —Oyzx
385 BazCoSb2Og (1.0.44) Coplanar Pm1°“63/2“°1mm°1°m2“°1c|(3%01,3%01, 1™ Opry = Onpy = Ospr = Oszas Oyys = Oyay =
Ozzxy Ozyy = Oyzy = Oyyxy Oxzz, _Jzyy/2a Ogxz =
Oyzy = Oyyzs Ozxzx Oxyyy Oxax Oxzx = _Uzzz/Q
386 CsMul; (1.0.36) Coplanar Proi0g, /2001y 2001 ¢ M100 11 Opry = Onpy = oz = Oszms Oyys = Oyay =
Ozzxy Oxyy = Oyzy = Oyyxy Oxzz, _Jzyy/2a Ogxz =

Oyzy = Oyyzs Ozxzx

Ozyy; Ozzx

Ogze = _Uzzz/Q
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
387 RbBNiICl; (1.0.34) Coplanar P00, /2001y 2001 100y, M Oz = Ougz = Orpzr = Orzas Oyyz = Oyay =
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz, _Jzyy/2a Ogxz =
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx Ogzz = _Uzza:/2
388 CsMul; (1.0.37) Coplanar Pm“1°63/2°°1m2°“1Cm1°°mm1 Oprz = Ongr = oz = Oszms Oyys = Oyay =
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz, _Jzyy/2a Ogxz =
Oyzy — Oyyx, Oxax Ozxyyy Oxax Oxzx = _Uzza:/2
389 CsCoBr3 (1.0.3) Coplanar Pm“1°63/2°°1m2°“1Cm1°°mm1 Oprz = Ongr = oz = Oszns Oyys = Oyay =
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz, _Jzyy/2a Ogxz =
Oyzy — Oyyx, Oxax Ozxyyy Oxax Oxzx = _Uzza:/2
390 ThMn, (1.0.24) Coplanar Pmotogy /LMooy 20016 (32 32 L 1)™] Orazs Orozy Oove = Osyys X
Oxxz = Ogxzax — Oxxz = Ogzx —
Oyyz = Oyzy = Oyyz = Oyzy
Ozxx = Ozyy
391 CsFeCl3 (1.0.14) Coplanar Pmorogy /mmorom e (38,38, 1)™ Ornzs Orzzy Oozw = Oayys X
Oxxz = Ogzax — Oxxz = Ogxzx —
Oyyz = Oyzy = Oyyz = Oyzy
Ozxx = Ozyy
392 CsNiCls (1.0.4) Coplanar Pm01°63/2°°1m2001cmwomml Ozzzy Oyyz = Oz22s Ozyys Ozams Oszy = Oayzs
Oyzy = Ozyy; Oyyz = Oyzy; Oyzxz = Oyza,
Oxxz = Ogzax = Oxxz = Ozxza Oxyz = Oxzy
Ozax
393 CsMnBr3 (1.0.35) Coplanar Pr0og, /2001 motopy, Zooe) (3282 1)™] Ovay = Opyz = Ovay = Ouyr = X
Oyze = ~Oyyy Oyze = ~Oyyy
394 BagCoSb2Og (1.0.45) Coplanar Pm1°063/20°1mm°1°m2001c|(3%01,3301, 1)™1 Oppw = —Ozyy = Opgz = —Ozyy = X
“Oyzy = “Oyyz “Oyzy = “Oyya
5 m 1 5
395 EulnyAs, (1.0.32) Coplanar P600163/ §"m1m6001c|(1, 1,3%,)™"1 Oasns Oz22y Ospx = Ozyy, Opyz = Ogay =
Oxxz = Ogzax — Oxxz = Ogzx — —Oyxz = —Oyzx

Oyyz = Oyzy =
Ozxx = Ozyy

Oyyz = Oyzy
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
396 RbNiClz (1.0.41) Coplanar P0G, J 2000y motoy, 200132 320 1)™] Oonzy Oyyz = Orzy Oayys Orzas Oray = Ozyas
Oyzy = Ozyy, Oyyz = Oyzy, Oyxz = Oyzx,
Oxxz = Ogzax — Oxxz = Oxza Oxyz = Ozxzy
02$$
397 CsNiCl; (1.0.42) Coplanar oo /200ty Motoy 2001 (32 331 1)1 Orzzs Oyyz = Orzzy Oayys Oozas Ouny = Oayes
Oyzy = Ozyy, Oyyz = Oyzy, Oyxz = Oyzzx,
Ozxz = Oxza = Ogzxz = Oxzx Ozyz = Oxzy
O.Z(EI
398 TmAgGe (3.1) Coplanar P3oor_g™E7o™ 8™ X Opyz = Opzy = X
—Oyzz = —Oyzx
399 CsCrg.g4Feg o6F4 (1.711) Coplanar P3or_g™Em2 %”m|(1, 1,2001)™1 X X X
400 ErAuln (1.747) Coplanar P01 6™ 4728 m|(1, 1, 2001) ™1 X X X
401 ThbAuln (1.748) Coplanar P30 gm 472 m (1,1,2001)™1 X X X
402 TmPdIn (1.163) Coplanar P3f2’01—6|(1, 1,2001)™1 X X X
403 Ui4Aus; (0.283) Coplanar P6(1)016/1mm1 Crzzs Oszzs Onpw = Ozyys X
Oxxz = Ogzax = Oxyz = Ogzy =
Oyyz = Oyzy = —Oyxz = —Oyzx,
Ozxx = Ozyy Oxxz = Ogzx —
Oyyz = Oyzy
404 | Cup.soMny.iAs (0.278) Coplanar P3ogm1 o, Oroes Orony = Oayys x
Oxxz = Ogxzax — Oxyz = Ogzy —
Oyyz = Oyzy — —Oyzz = —Oyzx,
Ozxx = Ozyy Ogxxz = Ogzax =
Oyyz = Oyzy
405 BayCogO14 (1.343) Coplanar R*-3'm%1(1/3 2/3 1/6)™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
406 Co4NbyOg (0.196) Coplanar poor3lctim™ Ornay Oyys = Orozy Toyys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx, Oxyz = Ozxzy;
Ozxz = Oxza = Ozxz = Oxzx
Ozzxx
407 Co4Tas0g (0.511) Coplanar pZoor_gmorolymy Oyzz = Onyz = Oayz = Ozzy, X
Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,
Ozzz = Ozzxs Oyyys | Oyyys Oyzy = Oyyz,
Ozyy = Oyzy — Oyxzy Ozzzy Ozyy,
Oyyxy Oxzy = Ozzy = Oxyxy, Oxzxa
Ozyr = Oyzxy Oxzx
408 Co4NbyOg (0.197) Coplanar p2oor_gmoioplymy Ozzzy Oyyz = Ozz2y Ozyys X
Oyzy = Ozyy; Ozay = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyzx, Oxyz = Oxzy,
Oxxz = Oxzax — Oxxz = Oxza
Ozzxx
409 FeyNbyOg (0.441) Coplanar p2oor_gmoioplymy Ozzzy Oyyz = Oz22y Ozyys X

Oyzy = Ozyy,
Oxyz = Ogzy =
Oyrz = Oyzx =

Ozxy = Ozyx,
Oxxz = Oxzax —

O—ZEI

Ozxy = Ozyxy Ozax,
Oyyz = Oyzy,
Oyxz = Oyza,
Oxyz = Ozxzy;

Oxxz = Oxza
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
410 Co4NbyOg (0.529) Coplanar p2oor_gmoioplymy Ozzzy Oyyz = Oz22y Ozyys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyzx, Oxyz = Ozxzy;
Ozxz = Oxza = Ozxz = Oxzx
O—Zl‘x
411 BazMnNbyOg (1.0.8) Coplanar prooro_gmotoyy b3l L3l 1)1 Crzzs Os22s Ongw = Ozyys Ongz = Ogog =
Oxxz = Ogzax = Oxxz = Ogzx — Oyyz = Oyzy =
Oyyz = Oyzy = Oyyz = Oyzy, —O22a/2 =
Ozxx = Ozyy, Ogxxr = —Oxyy = _Uzyy/2
Ozzz = —Oayy = “Oyzy = ~Oyyx
“Oyzy = “Oyya
412 BagNbyNiOg (1.13) Coplanar P’““010—3““010m11|(3%017 3201, 2001)"1 X X Oppsr = Ogog =
Oyyz = Oyzy =
_Uzma:/z =
—Oayy/2
413 BasgNiTazOg (1.725) Coplanar prmovo_gmotoy 1)(32 821, 2001) ™1 X X Opzs = Opoy =
Oyyz = Oyzy =
_Uz;cac/2 =
—Oayy/2
414 VCl, (1.237) Coplanar prooro_gmotoyy 11132 320 9001)"1 X X Opws = Oprg =
Oyyz = Oyzy =
70—21%/2 =
—Oayy/2
415 VBr, (1.238) Coplanar Pm010—3m010m11|(3301, 3%01, 2001)m1 X X Oxzy = Ogzp =
Oyyz = Oyzy =
_0211/2 =
—Oyy/2
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
416 BazCoNbyOg (1.665) Coplanar prooto_gmotoy 11132 820 2001)"'1 X X Ovwe = Opog =
Oyyz = Oyzy =
_0211/2 =
—0zyy/2
417 NasMnTeOg (1.0.51) Coplanar R-3001.3™ 37 cmq Opaz = —Ozyy = Opys = Opzy = X
—Oyzy = —Oyyx —Oyzz = —Oyzx,
Ogxx = —Ogyy =
“Oyzy = ~Oyya
418 CsFe(MoOy)2 (1.499) Coplanar P™o10_31(321, 3201, 2001) ™1 X X Opwzr = Opzg =
Oyyz = Oyzy =
_Uzwa:/Q =
70’2313//2’
Oxyz = Ogzy =
—Oyxz = —Oyzx
419 KFe(PC)gF)Q (1.669) Coplanar Pm%”—3|(3601, 3(1)01, 4(1)01)m1 X X Oppzr = Opogp =
Oyyz = Oyzy =
_Uz:bz/2 =
_Uzyy/2’
Oxyz = Ogzy =
—Oyxz = —Oyzx
420 FeSn, (2.66) Coplanar 114/m°1°mm°1°cm°1“m\(1, 1,1;myg0) ™1 Opny = Opgr = Orpr = Oszms X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyzy = Oyyx, Oxax Ozyy, Oxxax
421 FeGey (2.68) Coplanar 114/m°1°mm°1°cm°1“m\(1, 1,1;my00) ™1 Opny = Opgr = Orpz = Oszms X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxzy = Oyyx, Oxax Ozyy, Oxzxax
422 BasMn3zShe 04 (2.53) Coplanar Frotomotoyy motomy | (1.1, 1; mygg, M10o, 1)1 Opzy = Oppy = Orpsr = Orzms X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz,
Oyzy = Oyyx, Oxax Ozyy, Oxxx
423 SroMnsSho O (2.27) Coplanar FriotogMotoyy motom | (1.1, 1; mygg, M100, 1)1 Opry = Oppyr = sz = Orzms X
Ozzxy Oxyy = Oyxy = Oyyxs Oxzz,

Oyxy = Oyyxs Oxxx

Oxyys Oxzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
424 La0_73Tb0,27Mn28i2 (258) Coplanar Im1°°4/2°°1m1mm1°°m|(1, 1, 1; mom)ml Ogzy = Ozpz — Oypz = Ozzp, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
425 GdMnsSis (2.96) Coplanar Im1°°4/2°°1m1mm1°°m|(1, 1,1;mp10)™1 Opny = Opgsr = oz = Oszms X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
426 Sr20u020u282 (1456) Coplanar Im11°4/m’11°rnm““m1m|(2001, 2001, 2001; 4(1)01)1711 X X Ozay = Ozyx,
Oxyz = Oxzy =
Oyxz = Oyzx
427 | Lag.25Pro.75Co2Py (1.317) Coplanar P'4/'m'm'm?°1(0 0 1/2)™1 X X X
428 TbCs (1.533) Coplanar lelmml"om|(17 1,2001)™1 X X Orazy = Ozyzs
Oyxz = Oyzx,
Oxyz = Oxzy
429 LuFe Ges (0.140) Coplanar pmotopmiooy 1y, my Opyzr = Ogay = Oszy = Ozyms X
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy
430 FePbBiO, (0.214) Coplanar P2°°142/m°1°mm10°bm°1‘)cml Orzzs Oyyz = Oz22s Ozyys Ozams Oyyz = Oyzy =
Oyzy = Ozyy; Oyyz = Oyzy, _Uzyy/2a Oxaz =
Ogrz = Ogze — Ogzz = Ogxzx Ogzp = *Uzmm/Q
O—Zl'x
431 CeMnAsO (0.188) Coplanar Plmtm?oin™] Oyzz = Onyz = Oayz = Ozzy, X

Ozzys Ozzz =
Ozxz = Ozzxy Oyyy,
Ozyy = Oyay =
Oyyxy, Oxxy =
Ozyr = Oyzxy Oxzx

Ozxz = Ozzxy Oyzz,
Oyyy> Oyzy = Tyyz,
Oyxzy Ozzzy Ozyy,
Ozzy = Oxyx, Oxxa
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
432 CeNiAsO (1.272) Coplanar P02, /ln((1,1, 2001) ™1 x x Cyys = Oy =
_Jzyy/2a
Ozzy = Ozyzx,
Ozxz = Oxza =
_Uzww/2a
Oyxz = Oyzx,
Oxyz = Ozxzy
433 DySbTe (2.105) Coplanar P2°°121/1m|(1, 1,mp10)™1 Orzzs Oyyz = Ozzzs Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy;
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx, Oxyz = Ozzy,
Ozxz = Oxzax = Ozxz = Oxzx
Ozax
434 SroFeO3Cl (1.380) Coplanar Pm11°4/m1°°nm“°m1m|(2001, 2001,1)™1 X X Ozzy = Ozyzs

Oxyz = Ogzy =
Oyxrz = Oyzx

435 SroFeO3Br (1.381) Coplanar Pm11°4/ml°°nm“°m1m|(2001, 2001,1)™1 X X Oszy = Ozyzs
Oxyz = Ogzy =
Oyxz = Oyzx

436 CayFeO3Br (1.383) Coplanar Pm11°4/m1°°nm“°m1m|(2001, 2001,1)™1 X X Oszy = Ozyzs
Oxyz = Ogzy =
Oyxrz = Oyzx

437 CayFeO3Cl (1.382) Coplanar Pm11°4/m1°°nm“°m1m|(2001, 2001,1)™1 X X Oszy = Osyzs
Oxyz = Ogzy =
Oyxz = Oyzx

438 SroFeO3F (1.385) Coplanar Pm11°4/m1°°nm“°m1m|(2001, 2001,1)™1 X X Oy = Oryas
Oxyz = Ogzy =
Oyxz = Oyzx

439 SroFeO3F (1.387) Coplanar Pm“04/m1°°nm“°m1m|(2001, 2001,1)™1 X X Oy = Oryas
Oxyz = Ogzy =
Oyxz = Oyzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
440 SI‘QFGOgF (1386) Coplanar Pml104/mmonml10I111111|(20017 2001, 2001)m1 X X Ozay = Ozyx,
Oxyz = Oxzy —
Oyxz = Oyzzx
441 NdB, (0.491) Coplanar P4(1)014/1mm“°bm°1°mm1 Oarsns Oz22y Ozpw = Ozyy, X
Ogzxz = Ogzz — Ozxz = Ogzz —
Oyyz = Oyzy = Oyyz = Oyzy,
Ozxx = Ozyy Ogyz = Ogzy =
—Oyxz = —Oyzx
1
442 GdBy4 (0.9) Coplanar P40014/1mm“°bm01°mm1 X Opyz = Opzy = X
—Oyzz = —Oyzx
1
443 UsPdoIn (0.320) Coplanar P40014/1mm“°bm°1°mm1 Opysr = Onzy = Osmy = Osyms X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozay = Ozyx Oyzz = Oyzx
1
444 UsPd2Sn (0.321) Coplanar P40014/1mm“°bm°1°mm1 Opyzr = Onzy = Osmy = Osyms X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozay = Ozyx Oyzz = Oyzx
1
445 UsPdoIn (0.625) Coplanar P40014/1mm“°bm°1°mm1 Opyzr = Onzy = Osmy = Oy X
Oyxz = Oyzx = Oxyz = Ogzy =
Ozay = Ozyx Oyzz = Oyza
1
446 UsPdoIn (0.80) Coplanar P40014/1mm“°bm°1°mm1 Opysr = Onzy = Osmy = Oayzs X
Oyrz = Oyzx = Oxyz = Ogzy —
Ozxy = Ozyx Oyxz = Oyzx
1
447 UsPdoSn (0.81) Coplanar P40014/1mm“°bm°1°mm1 Opys = Onzy = Osmy = Oayzs X
Oyrz = Oyzx = Oxyz = Ogzy =
Ozxy = Ozyx Oyxz = Oyzx
448 NdB,4 (0.492) Coplanar pmotopymioo, Ly my Oyzz = Osyz = Osyz = Ozzy, X

Ozzyy Oxzzz =
Ozxz = Ozzxs Oyyy,
Ozyy = Oyzy =
Oyyxy, Oxzy =
Oxyxr = Oyxx, Oxxx

Ozxz = Ozzzy Oyzz,
Oyyys Oyzy = Oyyx»
Oyxxy Oxzzy Oxyy,
Ozxy = Ozyxy Ozxx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
449 | PhyBaCuFeOsBr (2.45) Coplanar P'4/'n'm'm?(1/2 1/2 0)™1 X X Oyyz = Oyay =
_Jzyy/2a
Ozzy = Ozyzx,
Ozxz = Oxza =
_Uzww/2a
Oyxz = Oyzx,
Oxyz = Ozxzy
450 PbyBaCuFeO5Cl (2.46) Coplanar P'4/'n'm'm*(1/2 1/2 0)™1 X X Oyyz = Oyzy =
70’2113//2’
Ozxy = Ozyx,
Ogxz = Ogzz —
_Uzwz/27
Oyxz = Oyzx,
Oxyz = Oxzy
451 Ho,BaNiOj5 (1.14) Coplanar C'2/ 'm0 (0 0 1/2)™1 x X X
452 EryBaNiOs (1.15) Coplanar C*2/'m%0r (0 0 1/2)™1 X X X
453 Nd,BaNiO5 (1.216) Coplanar C*2/ 'm0 (0 0 1/2)™1 X X X
454 ThyBaNiO5 (1.217) Coplanar C'2/ 'm0 (0 0 1/2)™1 X X X
455 NdyBaCoOs (1.350) Coplanar C'2/'m%01(0 0 1/2)™1 X X X
456 Dy,BaNiO5 (1.36) Coplanar C'2/'m*01 (0 0 1/2)™1 X X X
457 Er,BaNiO5 (1.53) Coplanar C*2/'m%0r (0 0 1/2)™1 X X X
458 PrFeAsO (1.584) Coplanar C™oomtm™o10e|(1, 1, 15 2001 ) ™1 X X X
459 Dy>PdGeg (0.906) Coplanar Cmotoy Motog 20016 Opzz = Ongy = Oraz = Oszg, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyzy = Oyyzx; Oxzx Ozyys Oxzax
460 ThoPdGeg (0.905) Coplanar CmoroyMo10¢ 2001671 Opzz = Ongy = Oraz = Osza, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyzy = Oyyzx; Oxzx Ozyy; Oxzax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
2
461 HooPdGeg (0.907) Coplanar oo Mot 2001 Ogzz = Osgy = Ozpz = Oszas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
2
462 ThoPtGeg (0.908) Coplanar (C'moto Mo10 200t e M Opry = Ongy = sz = Oszas X
Ozzxy Oxyy — Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
2
463 ThoPdGeg (0.929) Coplanar (C'moto Moo L00t e MM Opry = Ongy = oz = Oszns X
Ozzxy Oxyy — Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
2
464 Dy,PdGeg (0.928) Coplanar (C'hoto Mo10 200t e MM Opry = Ongy = Ospr = Oszas X
Ozzxy Oxyy — Oyxy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
2
465 ThoPtGeg (0.931) Coplanar oo Mot 2001 Ogzz = Osgy = Ozpz = Oszas X
Ozzxy Ozyy — Oyzy = Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
2
466 HooPdGeg (0.930) Coplanar oo Mot 2001 Ogzz = Osgy = Ozpz = Oszas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy, Ozzx
1
467 08200014 (151) Coplanar P 21/m100C|(2001, 1, l)ml X X Oyyz = Oyzy =
_Jzyy/Qa
Ozzy = Ozyx,
Ogxz = Ogzx =
_Uzacw/za
Oyxz = Oyzx,
Oxyz = Oxzy
. 1
468 LiFePOy4 (0.152) Coplanar Proon S oo My Orzzs Oyyz = Oz22y Ozyys X

Oyzy = Ozyy;
Oxyz = Ogzy =
Oyxz = Oyzx =

Ozay = Ozyx,
Ozxz = Oxzax =

Ozxx

Ozxy = Ozyxy Ozax,
Oyyz = Oyzy;
Oyxz = Oyza,
Ozyz = Ozzy,

Ogzz = Ogzzzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
2 2 1
469 LaCagFe30g (1.0.30) Coplanar peorop=100m tq™1 Ozzzy Oyyz = Oz22s Ozyys Ozams Oyys = Oyay =
Oyzy = Ozyy, Oyyz = Oyzy; —Oyy/2; Ovzz =
Oggz = Ogzz = Ogxrz = Ogxzx Ogze = _Uzza:/2
Ozax
470 EuMnShbs (0.422) Coplanar P2ooiptmla™ Ozzzy Oyyz = Oz22y Ozyys X
Oyzy = Ozyy, Ozxy = Ozyxs Ozzx,
Ogyz = Ogzy = Oyyz = Oyzy;
Oyrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyzx, Oxyz = Oxzy,
Oxxz = Oxzax — Oxxz = Oxza
Ozzxx
471 FePO, (0.17) Coplanar p2oorplymioogmy Ouyz = Opay = Oray = Oayes Oay = Oayas
Oyxrz = Oyzx = Oyxz = Oyzzx, Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy Oxyz = Ozxzy
472 BaNd, 0, (1.96) Coplanar Ppmi00g, /mi00e|(20,,1,1)™1 x x x
473 BaNd,O4 (1.95) Coplanar priioog, /mi00¢| (2001, 1,1)™1 X X X
474 Dy, TiO5 (1.698) Coplanar P00, /M10061(2001,1,1)™1 X X X
2 1
475 SrHoy04 (2.8) Coplanar P12, /*¢|(mo10,1,1)™1 Orzzy Oyyz = Oz22s Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozay = Ozyx, Ozyz = Ozzy,
Ogxz = Ogzz = Ogzz = Ozzz
Ozax
1.2
476 NbMnP (0.803) Coplanar priotoy iy 20015 Opry = Oppy = Ospr = Oszms Oyyz = Oyzy =
Ozzas Oxyy = Oyzy = Oyyxs Oxzz, _Uzyy/za Oxxz =
Oyzy = Oyyxs Oxax Ozyys Oxax Ozzax = _szac/Q
1
477 CsO2 (0.1004) Coplanar Priooy typmotog M Opyz = Ogoy = Oswy = Oayus X

Oyrz = Oyzx =
Ozxy = Ozyx

Oyxz = Oyzx,
Oxyz = Oxzy
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. , , with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
478 DyCoO3 (0.159) Coplanar pmioop lyymotogmy Opyz = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
479 ThCoO3 (0.160) Coplanar praooptymoogm] Opzs = Opps = Orwz = Oszgs X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozzx Ozyys Ozzx
480 DyScO3 (0.171) Coplanar pmioop lyymotogmy Oxyz = Ogay = Ozzy = Ozyx, X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
481 TbAlO3 (0.350) Coplanar prmooy lyymotogmy Ogyz = Ogzy = Ozzy = Ozyax, X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozzy = Ozyx Ozyz = Oxzy
482 LiCoPOy4 (0.385) Coplanar pmioop lyymotog my Orzzy Oyyz = 022y Oayys X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax,
Oxyz = Ogzy = Oyyz = Oyzy,
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx, Ozyz = Ozxzy,
Ozxz = Oxza = Ozxz = Oxzx
Ozzxx
1
483 EuMnSb, (0.424) Coplanar priooy typmotog My Opyz = Opay = Oomy = Oayms X
Oyxrz = Oyzx = Oyxz = Oyza,
Ozxy = Ozyx Ozyz = Oxzy
1
484 TbhCoOg (0520) Coplanar proop mMoteg™] Oxzz = Ozzz = Ozxz = Ozza, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyzs Oxzx Ozyy) Ozax
1
485 DyCoO3 (0.521) Coplanar prioop oo M Opyz = Opay = Oomy = Oayms X
Oyxz = Oyzx = Oyzz = Oyzx,
Ozxy = Ozyx Ozyz = Oxzy
1
486 NdInOg (0783) Coplanar proop tmMoteg™] Oxzz = Ozzz = Ozzxz = Ozza, X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)

Oyxy = Oyyzs Oxzx

Ozyy, Ozzx
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
487 NdSCOS (0782) Coplanar Pmloonlmmomaml Ozzz = Ozzz = Ozzz = Ozzx,s X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyzs Ozxzx Ozyy; Ozzzx
488 DyAlO;3 (0.842) Coplanar pmioop lyymotogmy Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Ozzy
489 RbRuO,4 (0.924) Coplanar pmioop lyymotogmy Opys = Ogay = Oamy = Oayms X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Oxzy
490 KCrF4 (0.182) Coplanar pmotoy 2001y motog Opns = Opgsr = oz = Oszms X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyz) Ozzx Ozxyyy Oxax
491 NdCrO; (0.589) Coplanar ooy motap, 2001, m x x x
492 ErCrO;3 (0.590) Coplanar priooymoioyy 20015 X X X
493 HoBaCuOs; (2.85) Coplanar prmi0og, /moioc] Oyoz = Onys = Osyz = Oanys X
Ozzyy) Ozzz = Ozxz = Ozzz; Oyzz,
Ozxz = Ozzzy Oyyys | Oyyys Oyzy = Oyyx
Oxyy = Oyxy = Oyxxy Oxzzy Oxyys
Oyyzs Oxzy — Ozxy = Ozyx, Ozax
Oxyxr = Oyxx, Oxxx
494 SrNdyOy4 (1.577) Coplanar prmioog, /mMiooc| (2001, 1,1)™1 X X X
495 DyBaCuOs (1.650) Coplanar priioog, /mi00¢| (2001, 1,1)™1 X X X
496 HoBaCuOs; (1.651) Coplanar P00, /m10061(2001,1,1)™1 X X X
497 DyBaCuOj (0.805) Coplanar prmioop lyymotogmy Opry = Oppyr = Orpsr = Oszms X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)
Oyxy = Oyyxs Oxzx Ozyy, Ozzx
498 LiNiPOy4 (0.88) Coplanar pmiooy Ly motog my Onzs = Onpy = Ospsr = Oszms X
Ozzxy Oxyy = Oyxy = Oyyxy Oxzz)

Oyxy = Oyyxs Oxzx

Ozyy, Ozax
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
1
499 AgoRuOy4 (0.918) Coplanar Proon fyp Moo My Ogzz = Osgy = Ozpz = Oszas X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyys Ozzx
2
500 MnGeO3 (0.313) Coplanar Proto}y 01062001 4] Opzy = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyyy Ozzx
2
501 CoSe205 (0.119) Coplanar priotopy 2001 cmotoy My Opzz = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyyy Ozzx
2
502 | Mn(Nbg 5Tag5)206 (0.817) Coplanar priotop=oot ooy My Ogzz = Osgy = Ozez = Ozzay X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyyy Ozzax
2
503 MnNb;Og (0.819) Coplanar priotopy 2001 motoy My Opzz = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy — Oyzy = Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyyy Ozax
2
504 MnTazOg (0.818) Coplanar priotop 2001 motoy My Opzz = Opgy = Ospz = Ozzz, X
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz,
Oyzy = Oyyxs Oxax Ozyyy Ozzx
505 Fea WOg (0.812) Coplanar P00y 10106 100y ] Opns = Ongsr = oz = Oszzs Oyys = Oyay =
Ozzxy Ozyy — Oyzy — Oyyxy Oxzz, _Jzyy/2a Ogxz =
Oyzy = Oyyzs Ozzx Ozyys Ozzx Ozzax = _Uzzz/Q
506 MnV50g (1.196) Coplanar Pmioog, /mioog|(200,1,1)™1 x x X
1
507 SrFe;S,0 (0.762) Coplanar Prioom fjm™oton ™ Opyz = Ogoy = Oswy = Oayas X
Oyzrz = Oyzx = Oyxz = Oyzx,
Ozxy = Ozyx Oxyz = Oxzy
1
508 SrFesSeO (0.761) Coplanar Prioom fm™oton ] Opys = Ogoy = Oswy = Oayus X

Oyrz = Oyzx =
Ozxy = Ozyx

Oyxz = Oyzx,
Oxyz = Oxzy
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. . . with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
509 BaFesSo0 (0.987) Coplanar Ppmioopy Ly Mooy my Opyz = Ogay = Oamy = Oayzs X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Ozzy
510 BaFesSe;O (0.988) Coplanar Ppmioopy Ly motoy my Opys = Ogay = Oamy = Oayzs X
Oyxrz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Ozzy
511 YFe,Gey (0.27) Coplanar pmotoymioop 1yymy Opys = Ogay = Oamy = Oayms X
Oyxz = Oyzx = Oyzz = Oyzzx,
Ozxy = Ozyx Oxyz = Oxzy
512 BasMnSby0Og (1.0.46) Coplanar 00 /2001¢) (30001, 1;32,,)™1 Ozzzy Oyyz = Ozzzy Oayys Oyyz = Oyzy =
Oyzy = Ozyy, Ozxy = Ozyxy Ozxx, _Uzyy/2,
Ogyz = Oxzy = Oyyz = Oyzy, Ozzy = Ozyx,
Oyxz = Oyzax = Oyzz = Oyzax, Ozxz = Oxza =
Ozzy = Ozyx, Ozyz = Ozxzy; _Uzacw/2a
Oxxz = Ogzax = Ogzz = Ogzz Oyxz = Oyzx,
Ozxx Oxyz = Ozxzy
513 BaFeO, 5 (1.83) Coplanar P12,/ c*0(1/2 0 0)™1 X X X
514 LiFeGe2Og (1.39) Coplanar Pprioo, /mi00¢| (2461,1,1)™1 X X x
515 BasCoOy (1.302) Coplanar Pmi00g, /mi00e|(20,,1,1)™1 X X X
516 LiFeSi5Og (0.28) Coplanar pmioog, /moioemy Oazzy Oyyz = T2z Oayy, X
Oyzy = Ozyy, Ozxy = Ozyxy Ozax)
Oxyz = Ogzy = Oyyz = Oyzy;
Oyxz = Oyzx = Oyxz = Oyzzx,
Ozzy = Ozyzx, Ozyz = Ozzy;
Ozxz = Oxzax = Ozxz = Oxzx
Ozax
517 NaMnF, (1.345) Coplanar Pproo, /mi00¢| (2401,1,1)™1 X X x
518 GdPO, (1.118) Coplanar Pmi00g, /mi00e|(20,,1,1)™1 X X X
519 BiNiO(PO,) (1.127) Coplanar Pmioog, /miooe|(240,,1,1)™1 x x x
520 BiCoO(POy4) (1.128) Coplanar pmeeg, /mi0c| (2001, 1,1)™1 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

) ) ) with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD

521 BiMnTeOg (1.301) Coplanar pmoog, /mi0¢| (2001, 1,1)™1 X X X
522 C10H¢MnN,4O4 (0.1010) Coplanar pmieog, /moioemmy Oyzz = Onyz = Oayz = Ozzy, X

Ozzyy Oxzz = Ozxz = Ozzxy Oyzz,

Ozxz = Ozzxy Oyyys | Oyyys Oyzy — Oyyx
Ogyy = Oyzy = Oyxxy Oxzzy Ozyy,
Oyyzs Oxzy — Ozzy = Ozyz) Ozzx
Ozyz = Oyzxa, Ozxx

523 BayCoOy4 (1.476) Coplanar pmoeg, /mi0c| (2001, 1,1)™1 X X X
524 BayCoOy (1.477) Coplanar prmioog, /Miooc| (2001, 1,1)™1 X X X
525 FePb4SbGS14 (1660) Coplanar Pm10021/m1000| (20017 1 1)m1 X X X
526 SroMnMoOg (1.716) Coplanar prmoog, /mi0c| (2001, 1,1)™1 X X X
527 SroMnWOg (1.717) Coplanar prmioog, /mMi00e| (2001, 1,1)™1 X X X
528 CuSb20g (1.133) Coplanar Ppreo, /mi00c| (2401,1,1)™1 X X X
529 LisFe(SOy4)2 (1.147) Coplanar P00, /mi00c)(2501,1,1)™1 X X X
530 CrReOy4 (1.202) Coplanar Cmireog /motom (1,1, 1; 2901) "1 X X X
531 ThOOH (2.21) Coplanar P20012) /1m|(1,1, moy)™1 Orzzy Oyyz = Orzzy Tayys X

Oyzy = Ozyy, Ozazy = Ozyx) Ozzax,

Ogyz = Ogzy = Oyyz = Oyzy;

Oyrz = Oyzx = Oyxz = Oyzx,

Ozxy = Ozyx, Oxyz = Ozxzy;

Oxxz = Oxza = Oxaz = Oxzx

O—ZII
532 CoO (3.19) Noncoplanar P4(130142/2°°1nm1°°n2“0m|(—1,—1,—1) X X X
533 CesNIn (1.152) Noncoplanar P43014/1mm°1°mm*“°m|(1, 1,-1) X X Ozzy = Osyzs
Oxyz = Ogzy =
Oyxz = Oyzx

534 SrCuTezOg (0.440) Noncoplanar P4}00413i1132“°2 X X X
535 SrCuTe;Og (0.530) Noncoplanar P4i00413%1132“°2 X X X
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Table S4 : (continued) Antiferromagnets in MAGNDATA without second-order transport tensors triggered by magnetic geometry.

. with SOC
No. Materials (ID) Configuration Spin space group
IMD QMD BCD
536 Yb2O3 (1.720) Noncoplanar 121°°a3*21*11—3|(1, 1,1;-1) X X X
537 CaCu3TiyOq2 (1.775) Noncoplanar Ilm3501-3|(1, 1,1;-1) X X X
538 DysRusAlyo (1.115) Noncoplanar ¢moorg /Mmoot |(1,1,1;-1) X X X
539 | Cug(SiO3)6(H20)g (1.498) | Noncoplanar R301.3|(1,1,-1;-1,1) x x x
540 CraReOg (1.201) Noncoplanar prioorg, /moote|(-1.1,1) X X X
541 FeSb2 04 (0.97) Noncoplanar P2°0142/2°1°m21°0b201°c Orzzy Oyyz = Oz22s Ozyys Ozams Oyys = Oysy =
Oyzy = Ozyy, Oyyz = Oyzy, _Jzyy/27 Ogxz =
Oxxz = Ogzz = Oxzz = Ozzz Oxzez = _Uzzx/z
O-Zflfflj
542 Co3(POu4)2 (1.342) Noncoplanar prooi, /moote| (.11, 1) X X X
543 CaVo0y4 (1.73) Noncoplanar proorg, /moote)(-1,1,1) X X X
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