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The title paper [1] reports the results of first-principle study of
univalent Bismuth in the pure silica fibre or, in other words, in the silica
glass without other co-dopant. The Authors claim that the obtained
results are consistent with most of experimental data and that the cal-
culations provide the useful guidance to fabricate bismuth-doped op-
tical materials. In what follows, we show that the energy level diagrams
discussed in the above paper are absolutely inconsistent with the ex-
perimental data.

1. Luminescence in the spectral region 1.4–1.7 µm

First of all, in all the proposed energy level diagrams the transitions
in the spectral range 1.4–1.7 µm take place between two excited states.
The energy gaps between the lowermost of the excited states involved
in this transition and the ground state are 3.9 eV (0.32 µm), 3.4 eV
(0.36 µm) and 1.08 eV (1.15 µm), see Figs. 4, 6 and 7 in commented
paper [1], respectively. Obviously, at room temperature this lowermost
energy level is completely depopulated. As a consequence, any of the
proposed diagrams can not explain the appearance of absorption in the
spectral range of 1.4–1.7 µm, luminescence upon direct excitation
around of 1.4 µm, and the corresponding laser generation [2].

To illustrate what we said above, we show in Fig. 1(a) experimental
spectra of attenuation and photoluminescence (PL) measured in the
photonic crystal fibre (PCF). The core of this fibre is constituted of a Bi-
doped silica without other co-dopant [3]. The corresponding energy
level diagram that can be derived from these experiments is straight-
forward and we show it schematically in Fig. 1(b). Two absorption
bands, at 820 and 1400 nm uniquely determine the position of

corresponding energy levels. The direct excitation at 1400 nm results in
the NIR PL. None of the diagrams of commented article reproduces this
simple picture.

2. Luminescence in the spectral region 1.15 µm

The luminescence in the spectral region 1.15 µm was first reported
by Murata et al. [4] in aluminosilicate glass, not in the Bi-doped pure
silica. After many years of research it was recognized that this lumi-
nescence is due to the presence of aluminium (or gallium in the case of
Ga/Bi co-doping) in the silica glass. Moreover, the 1.4 µm luminescence
is absent if the manufacturing technology ensures the arrangement of
bismuth and aluminium ions in the close proximity, as can be seen in
Fig. 2(a) where we show the luminescence of the properly designed Al/
Bi co-doped silica glass (see the details in Refs. [5,6,2]). Thus, it was
unequivocally established that 1.4 and 1.15 µm luminescence bands
belong to different centres, though both can coexist in the aluminosi-
licate glass. Obviously, Fig. 7 of the commented paper is in contra-
diction with experiment. Furthermore, the luminescence band at
1.15 µm in aluminosilicate glass is always accompanied by the lumi-
nescence/absorption band around 1.65 eV (750 nm). However, the
corresponding experimentally proven energy level is absent in Fig. 7 of
the commented paper.

The Authors of the commented paper make reference to the paper
[7], where the week luminescence band at 1068 nm was observed at
low temperature (Fig. 3 in Ref. [7]). In Fig. 2(b) we show the nor-
malised PL of bulk Bi-doped silica glasses without other co-dopant. Two
samples are compared. The first one, #1, was fabricated from the
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nanoporous Bi-doped silica xerogel with the average pore size ≈24 nm
and features a high Bismuth concentration ≥400 ppm. The second one,
fabricated from the silica xerogel with the average pore size ≈10 nm,
features a low Bismuth concentration ≤100 ppm. The reduction in the
pore size leads not only to a decrease in the final concentration of
Bismuth, but also reduces clustering. It is seen in Fig. 2(b), that at low
temperature upon excitation at 532 nm in the sample #2 the PL bands
around 1100 and 1400 nm are absent, while the intensity of red lumi-
nescence (675 nm) is significantly reduced. The nature of the red lu-
minescence is out of the scope of the present Comment and will be
addressed elsewhere. Regarding the appearance of the PL band around
1.1 µm, there are two possible explanations. If we assume that this band
is associated with a univalent Bismuth, then it can be assigned to the
forbidden transition ⟶− +Σ A Σ A1 ( ) 1 ( )2 1 as it was calculated in the
frame of crystal filed approach in our recent work [8]. Note, however,
that none of the samples exhibits luminescence at 1.1 µm upon excita-
tion at 375 nm (in Fig. 2(b) we show it for #1 sample only). Thus,
alternatively, this band can be associated with clusters of Bismuth ions.

3. Non-defective silica glass

In a short paragraph, devoted to the non-defective SiO2 cluster, the
Authors claim that the results of their calculations are in excellent
agreement with the experimental data obtained by Mozzi and Warren
[9]. In fact, however, even a brief comparison reveals qualitative

contradictions. For example, distributions of Si–O bond lengths and
Si–O–Si bond angles, shown in Fig. 2(a,b) of the commented paper,
exhibit two well-distinguished maxima, while Mozzi et al. observed
only one peak in each distribution, see Figs. 4 and 5 in Ref. [9]. On the
other hand, calculations of silica glass structure had already been per-
formed by Van Ginhoven et al. [10] using the same Vienna ab initio
simulation package, and the agreement with experimental results was
much better. This inconsistency raises doubts about the overall relia-
bility of the calculations reported in the commented paper.
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Fig. 1. (a) Attenuation spectrum of the Bismuth-doped silica core PCF. Inset: photoluminescence of the PCF upon excitation at 1400 nm. (b) Energy level diagram.

Fig. 2. (a) Photoluminescence of a bulk Al/Bi co-doped silica glass. (b) Photoluminescence of Bi-doped silica glass without other dopant.
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