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In Ref. [1] we provided data on the relevant parameters of the spin Hamiltonian (electronic and nuclear) of Pr®*:YAlO; and
Pr3*:Y,Si0s (YSO), which are often used for photonic applications, such as quantum memories. The relevant Hamiltonian is
given by the (effective) nuclear quadrupole coupling,

>

H=T-Q-I,
where I is the nuclear spin operator and
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the (effective) quadrupole tensor—written here in the principal axis system. The quadrupole tensor elements are given in Ref. [1]
as D, = —4.4435, D, = 1.35679, E, = —0.56253, and E, = 0.421 92 MHz. To transform this into the common basis, we use
the rotation matrix,

C3C2C1 — $153 c3C281 + 83C1 —C35)
R(a, B,y) = | —s3c2c1 — 351 —s35100 +c3c1 5380 |,
§2C1 8251 (&)

with the abbreviations,

cos o =cy, Sino=sy,
cos B =cp, sin B =s,,

cos Yy =c¢3, Siny =s3.

Using the parameters from Ref. [1], and the above rotation matrix, we calculate the Hamiltonians for the ground and excited
states, the corresponding eigenvalues and eigenstates. This allows one to calculate the transition strengths for all the possible
transitions between the spin sublevels of the electronic ground state to all spin sublevels of the electronically excited state as the

squares of the overlaps between the states, t;; = |{g;|ex) |2, where g and e refer to the ground and excited states. Summing over
degenerate transitions, we obtain

D, (MHz) E, (MHz) D, (MHz) E, (MHz)
—4.4435 —0.56253 1.35679 0.42192
le, £1/2) le, £3/2) le, £5/2)
(g, £1/2] 0.067 0.373 0.560
(g, £3/2] 0.007 0.593 0.399
(g, £5/2] 0.926 0.033 0.041
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comparing this to the experimental data from Ref. [1],

le, £1/2) le, £3/2) le, £5/2)
(g, £1/2] 0.55 0.38 0.07
(g, £3/2] 0.40 0.60 0.01
(g, +£5/2] 0.05 0.02 0.93

we find that the calculated transition strengths match the experimental ones quite well but two of the column headings are
interchanged. They comply much better with the calculated ones if we take the excited-state quadrupole coupling parameters to
be negative. To match the experimentally observed transition frequencies of 4.5776 and 4.8374 MHz, we use D, = —1.311 29,
E, = —0.467 43 MHz. Then, the frequencies and transition strengths become

D, (MHz) E, (MHz) D, (MHz) E, (MHz)
—4.4435 —0.56253 —~1.31129 —0.46743
le, £1/2) le, £3/2) le, £5/2)
(g, £1/2] 0.589 0.358 0.053
(g, £3/2] 0.375 0.618 0.007
(g, £5/2] 0.036 0.024 0.940

now in very good agreement with the experimental ones.

In conclusion, we would like to draw the readers’ attention to this error and present a set of parameters that resolves the main
discrepancies. A full optimization with a complete experimental dataset would be preferable but is beyond the scope of this
Erratum; it will be published in the near future [2].
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