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The technical notes provide detailed derivations of the equations presented in the paper [T. Ozaki,

Phys. Rev. B 110, 125115 (2024)].

I. EQ. (1) IN THE PAPER

By operating the identity relation for |Qr,), we have
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The integral is evaluated as
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Inserting Eq. (N.2) into Eq. (N.1), and introducing the
window function w, we define L as
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II. EQ. (7) IN THE PAPER

The distance measure function is explicitly calculated
as

F[B] = Z<RUP|R0P>

- Z( Log| = (Way|) (ILop) = [Woy)).
Z( LOP‘LOP

—~(WoplLoy) + (Woy | Way))-

LOp ‘ W0p>

(N.4)

The inner products in Eq. (N.4) can be evaluated as, e.g.,
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The other inner products can be obtained as well. So,
we arrive at the following equation.
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F[B] = (N.6)

with

X[B,k] = tr [(Af(k) — B'(k)) (A(k) — B(k))] ,
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III. EQ. (10) IN THE PAPER
X|[U] is calculated as
X[U]=tr[(AT=U") (A-U)],
=tr[ATA— AU - UTA+ U],
=tr[ATA—2P +1]. (N.8)
As well, X[B] is calculated as
X[B] =tr [(A' - B") (A - B)],
=tr[ATA- A'B- B'A+ B'B],
=tr[ATA- A'B-B'A+1]. (N.9)

So, we have
X[U] - X[B] = 2tr [; (A'B + B'A) — P} ,

= 2tr [; (VEVIUB + BIUVISV) — VEVT} ,
=2tr (XD - ¥,
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with

1 .
D=3 (ViUTBV +VIBIUV). (N.11)

IV. EQ. (14) IN THE PAPER

Inserting A = WXVT and P = VEVT into Eq. (N.8),
we have

X[U]=tr[ATA—2P +1],
=tr [VEWIWEVT —2vsVT +1],
=tr[8*-25+1],

=> (op—1)°. (N.12)

Inserting Eq. (N.12) into Eq. (N.6) and considering the
k-dependency, we obtain
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V. EQ. (15) IN THE PAPER

Using Eq. (2) in the paper and noting that
Sogelks K)R — Npcduw, one can evaluate the Fourier

transform of the overlap integrals for {L} as
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VI. EQ. (18) IN THE PAPER

Noting the KS hamiltonian is given by
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and using Eq. (5) at B = U in the paper, we can evaluate
the matrix element of the KS hamiltonian with respect
to the CWFs as

top,Rq = <W0p|ﬁKs|WRq>7
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