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A Accuracy of ground state energy

To show the energy improvements from restoring different kinds of symmetry, we tried several
variational wave functions ¥, ¥k, and ¥k .. Their variational energies are shown in the table 1.

Table 1: The ground state energy per site for the 2D Heisenberg model(J, = 0)ona 6 x 6,8 x §,
and 10 x 10 square lattice obtained from the RBM wave function with different kinds of symmetries
restored.

Lattice Size 6 x 6 8 x8 10 x 10

1s: Spin flip symmetry(SES) -0.67762  -0.67154  -0.66737
1Y SFS + Translational symmetry(TS)  -0.678844 -0.673425 -0.671288
Vi SES + TS + Lattice point symmetry -0.678868 -0.673482 -0.671519

B Derivation of the Lanczos recursion

Using 9y and 1) as new basis, the Hamiltonian will be a 2 X 2 symmetric matrix.
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Considering the most generic 2 X 2 symmetric matrix (CCL Z) , the two eigenvalues of this matrix

can be written as :
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Plugging the expressions for a, b, ¢, we obtain Eq.(14):

1 (H®) — 2(H?)(H) + (H)® (H®) — 3(H?)(H) + 2(H)® , ) 2\ 2
8175 (<H>+ (H?) — (H)? - (< (H2?)y — (H)? )" +4(H™) - (H) )) 3)

=(H)+

1/2
() = SCHZ)(H) £ 2(H)? oy y21/2 <(<H3>—3<H2><H>+2<H>3 2+1> @

2((H?) — (H)2) 2((H?) — (H)?)3/2 )

36th Conference on Neural Information Processing Systems (NeurIPS 2022).



1/2
_ (H) + () () {<H3> — 3(H?)(H) + 2(H)® 7( (H®) — 3CH2) () + 2001)° 2+1) } s

S((H2) — (H)2)3/2 202y — (my2Ere )

The corresponding eigenvector is <Ci/1}21> , with
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which is the explicit form of « in Eq.(18). Hence, the new improved eigenvector becomes

o = Yo + by (7
Notice that 1/;0 is not normalized. The normalized form of VJJO is given by Eq.(15):
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