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1. Benchmark Problem

Interaction Energy Ein and Jinm are shown in Tables S1 and S2.

Table S1. Interaction Energy Ei: of benchmark problem.

Spin No. Position = Atom Type Energy
1 1 =C- -0.407
2 1 -C= -0.407
3 1 -NH- -0.178
4 1 =N- 0.344
5 1 -N= 0.344
6 1 -O- 0.378
7 2 =C- -0.388
8 2 -C= -0.388
9 2 -NH- -0.112
10 2 =N- 0.15
11 2 —N= 0.15
12 2 -O- 0.202
13 3 =C- -0.719
14 3 -C= -0.719
15 3 -NH- 0.234
16 3 =N- 0.299
17 3 -N= 0.299
18 3 -O- 0.399
19 4 =C- -1.596

20 4 -C= -1.596
21 4 -NH- -1.011
22 4 =N- 0.522
23 4 -N= 0.522
24 4 -O- 0.614
25 5 =C- -1.44
26 5 -C= -1.44
27 5 -NH- -0.325
28 5 =N- -0.505
29 5 -N= -0.505
30 5 -O- -0.455
31 6 =C- -0.819
32 6 -C= -0.819
33 6 -NH- -0.268
34 6 =N- 0.754
35 6 -N= 0.754
36 6 -O- 0.798
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Table S2. Jijm of benchmark problem.

1 2 3 4 5 6 7 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
1 o o0 o o0 o 0 O 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
2 o o0 o0 0 0 O 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1
3 o o0 o0 0 0 O 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
4 o o0 o0 o0 o 0 O 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
5 o o0 o0 0 o0 O 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1
6 o o0 o0 0 o0 O 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
7 0 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 1 0 0 1 0o 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 1 0 0 1 0o 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 1 0 0 1 0o 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 1 0 0 1 0o 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 O 1 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 O 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
% 0 o0 0 0 0 0 O 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 O 1 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 O 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
¥ 0 0 0 0 0 0 O 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 O 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
20 0 0 O O O 0 O 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0
21 0 0O O O O O O 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
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Table S2. Cont.

2 0 0 0 0 0 0 0 0 0 o0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0

23 0 O 0 0 0o 0 o0 0 O 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0 0 0 0 0

24 0 O 0 0 0o 0 o0 0 O 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0

25 0 O 0 0 0o 0 o0 0 O 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 0

26 0 O 0 0 o 0 o0 0 O 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 1 0 1

27 0 O 0 0 0o 0 o0 0 ©0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0

28 0 O 0 0 0o 0 o0 o0 O 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 1 0

29 0 O 0 0 0o 0 o0 0 O 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 1 0 1

30 0 O 0 0 0o 0 o0 0 O 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0

31 1 0 1 1 0 1 0o 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0

32 0 1 0 0 1 o 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0

33 0 1 0 0 1 o 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0

34 1 0 1 1 0 1 0o 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0

35 0 1 0 0 1 o 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0

36 0 1 0 0 1 o 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0




