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Table S1. The elastic constants (N/m) of few-AL KTaO systems. The criteria of elastic
stability in 2D systems were described in Ref [1], where a stable structure should
simultaneously satisfy Ci1 >0 & Css > 0 & Ci1 > |Ci2| for 2AL and Type I 3AL (3ALY)
cases, while the Type II 3AL (3ALy) system should meet Ci1 > 0 &Cgs > 0 & C11Co2>

Ci2Cia.
System Elastic Constants (N/m)

Ci Cn Ces Cn
2AL 124.8 353 6.4 /
3AL; 135.0 46.2 18 /
3ALn 168.7 45.8 8.0 45.8

Table S2. The PBE optimized in-plane lattice parameter a (A) which is defined by the
distance between adjacent K atom. The energy gap (eV) was calculated by using the

HSEO06 method.
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System a(A)  Gap (eV)
2AL 3.919 3.51
4AL 3.941 3.21
6AL 3.981 3.10
8AL 3.990 2.75
10AL 3.997 2.17

Bulkewic ~ 3.984 3.6401

Table S3. The PBE optimized in-plane lattice parameter a (A) which is defined by the

distance between adjacent K atom. The magnetic moment M (up/u.c.) of odd-AL

systems, where the “u.c.” is defined by the in-plane area of EL unit-cell displayed in

Fig. 1.
System a(A) M (us/uc)
Typel Typell Typel Typell
3AL 4.038 3.922 1 0
5AL 4.039 3.989 0.93 0.92
7AL 4.042 3.997 0.76 0.75
9AL 4.043 4.004 0.48 0.28
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Figure S1. The side and top views of the ideal structures of 2D (a) KTaO3 (EL), (b)
K>TaO4 (Type I), and (¢) KTa2Os (Type 1I).
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Figure S2. The ab initio molecular dynamics (AIMD) simulations were carried out for
1 ps with a time step of 1 fs at room temperature (300 K) within the canonical ensemble.
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Figure S3. (a)-(d) are the layer resolved projected density of states (PDOS). (e)-(h) are
the atomic orbital PDOS. (a) and (e) are for bulk KTO; (b) and (f) are for EL (2AL)
system; (c) and (g) are for Type I (3AL); (d) and (h) are for Type II (3AL).
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Figure S4. The out-of-plane polarization P, (uC/cm?*) of EL KTaO systems and EL
SrTiO systems as functions of AL thickness. The P, was calculated by integrating the
charge density, which is dependent on the effective thickness of slab. Here, we applied
an additional 2.5 A space on each side of the slab to calculate the effective volume Q.
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