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1 Energy difference by DFT

Density functional theory (DFT) calculations were carried out using Quantum espresso Package [1, 2]. The
electronic exchange-correlation interaction was described by the functional of Perdew, Burke, and Ernzerhof
(PBE) within the generalized gradient approximation (GGA) [3]. Energy and force convergence criteria of
107 a.u and 2x107° a.u, respectively, were used in all calculations, along with a kinetic energy cutoff of 80 Ry
to expand the wave functions, a 6x6x1 Monkhorst-Pack k-point grid

[4] and a Marzari-Vanderbilt smearing width [5] of 0.05Ry.

Table S1. PBE calculations of the magnetic energy difference (Ermarmig=123 — Er ) in meV and the
corresponding magnetic moments in ug/cell of mixed Ti.CAB, (A, B = O, F, OH). The ground state energy

is marked in bold.

Magnetic energy difference

Total magnetic moments

Initial magnetic state FM  AFM1  AFM2  AFM3 FM  AFM1 AFM2 AFM3
Ti2CO1(OH)1 0.00 16.30 8.10 8.10 105 1.00 0.07 0.02
Ti2CO1.5(0OH)os 0.00 0.00 0.00 0.00 097 097 0.97 0.97
Ti2COo0.5(0OH)15 0.00 -1080 -1220 -2.70 169 036 131 0.05
Ti2CO1F1 0.00 0.00 38.10 38.10 196 196 0.01 0.02
Ti2CO15Fos 0.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00
Ti,COpsF15 0.00 80.30  32.60 5.40 292 060 1.82 0.88
Ti2CF1(OH)1 0.00 3400 -59.80 -34.00 280 072 0.00 (AFM2) 0.00 (AFM3)
Ti2CF15(0H)os 000 79.00 -2720 69.40 385 023 0.00 (AFM2) 0.16
Ti2CFo5(0OH)15 000 4760 9520  39.30 331 094 0.63 0.50

2 Substitution of Ti by Sc in mixed surface termination (Ti,CA.B,).

Table S2: Absolute value of the local magnetic moments (in ug) in Ti.CABy.

Ti C

Ti2CO1.0(OH)1.0 0.40 to 1.13 0.41 to 0.50
Ti2C0O15(0OH)os 0.02to 1.13 0.23 to 0.27
Ti2C005(0OH)15 0.41 to 2.00 0.27 to 0.43
Ti,CO1 oF 10 0.51 to 0.96 0.34 to 0.40
Ti,CO1 sFos5 0.00 to 1.01 0.18 to 0.22
Ti,COpsF1 5 0.40 to 1.45 0.44 to 0.46
Ti2CF10o(OH)10 1.50 to 1.70 0.00

Ti2CF15(0H)os 1.40 to 1.70 0.00

Ti2CFos5(OH)15 1.26 to 1.60 0.71t0 0.74




Table S3: Absolute value of the local magnetic moments (in ug) in Ti substituted by Sc in Ti.CABy.

Ti C Sc
Sc in Ti2CO1.0(0OH)1.0 0.32 to 1.52 0.42 to 0.60 0.10
Sc in Ti2CO1.5(0OH)os 0.00 to 1.48 0.24 t0 0.30 0.02
Sc in Ti2COo.5(0OH)15 0.10to 1.71 0.60 to 0.70 0.13
Sc in TizCO1.0F1.0 0.47 to 1.25 0.31to 0.43 0.08
Sc in TizCO15Fo0s 0.00 to 1.30 0.12 to 0.24 0.02
Sc in TizCOosF15 0.61 to 1.53 0.45 to 0.50 0.11
Sc in Ti2CF1.0(OH)1.0 1.28 to 1.83 0.66 to 0.75 0.18
Sc in Ti2CF15(OH)os 1.17to 1.71 0.60 to 0.64 0.14
Sc in Ti2CFos(OH)15 1.10to 1.71 0.72t0 0.79 0.20

3 Substitution of Ti by Sc in 5x5x%1-Ti,CO,
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Figure S1: Structure of Ti substituted by Sc in 5%5x1-Ti,CO; following the Zigzag, Armchair and Cluster
directions.

Table S4: Total energies of n Ti atoms substituted by n Sc atoms in 5x5x1-Ti,CO, following the Zigzag,
Armchair, and Cluster directions. 1, 2, and 3 Sc in the cell have the same positions for all the considered

directions, and 4Sc atoms following the cluster are the same as in the armchair direction (See Figure S1).

Armchair Zigzag Cluster
1Sc -9637.2446 - -
2Sc -9630.9588 - -
3Sc -9624.3116 - -
4Sc -9617.4778 -9617.6027 -
5Sc -9610.3680 -9610.3667 -9610.2819
6Sc -9603.1222 -9603.1358 -9602.8932
7Sc -9596.1266 -9595.8059 -
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