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S1 Derivation of Eq. (9) within the PAW formalism

Within the PAW formalism [P. E. Blochl, Phys. Rev.
B 50, 17953 (1994)], Eq. (1) reads
.0 ~ ~
ITIT otn () = T His () Tn(r,8), (S1)

where @Zn(r, t) is a pseudo wave function and 7 denotes
the PAW transformation operator.

_ In the LCAO method, the pseudo wave function
Yn(r,t) is expanded in localized basis functions ¢, (r)
centered at atomic coordinates

t) = Z @(?‘)CM (t)

with expansion coefficients Cy,,(t). The corresponding
all-electron wave function is given by [compare to Eq. (7)]

Un(r,t) = Tihu(r Zm

where the all-electron basis functions have been defined

as ¢, = T¢u~
The time-dependent all-electron real-space KS den-
sity matrix can be obtained as

=2 0ulr)

where the KS density matrix in the LCAO basis p,.(t)
is given by Eq. (8).

(52)

(S3)

p(r, r ,1) P;w &y (r /)a (S4)

S2

The transformation of the real-space KS density ma-
trix to the basis defined by the ground-state KS orbitals

W (1), see Eq. (3), is given by

po(®) = [[dr [ arulO (r)o(

By expanding z/h(lo) (r) in the LCAO basis as in Eq. (S3)
and inserting Eq. (S4) into Eq. (S5), we obtain after re-
ordering the integrals

el = G5 [ ardimn )

S“/

Zpuu Z/erb (r')C 5?1)’

g+

v/

rr )Y (). (S5)

(S6)

Here, we have isolated the overlap integrals S,  used
regularly in LCAO calculations, i.e.,
SW/:/drd) (r) /dm YT T G ().
(S7)
After simplifying the overlap integrals in Eq. (S6), we
obtain Eq. (9). We note that the PAW transformation

affects only the evaluation of the overlap integrals S,,.,
see Eq. (S7).

Additional transition contribution maps for Ags;

On the following pages, we present the transition contribution maps (TCMs) for the Agss nanoparticle from
w=23.66eV to w = 4.25€eV in steps of 0.01eV. All TCMs use the same color scale (see the main text for defi-

nitions).
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