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Abstract Light absorption measurements of nominally un-
doped congruent lithium niobate crystals (CLN) as well as
5 mol% magnesium-oxide-doped lithium niobate (MgO:LN)
crystals were performed in the light wavelength range of
350 to 800 nm. Absorption spectra reveal that—besides
iron (Fe) impurities—chromium (Cr) impurities of less than
0.5 wt. ppm concentration contribute significantly to the to-
tal optical absorption in the CLN crystals with a maximum
of 0.035 cm−1 around 500 nm. The axial distribution of Cr
within a CLN boule is examined, revealing that the bottom
part of the boule contains less Cr and therefore light absorp-
tion is reduced as well. In the case of the MgO:LN crystals,
Cr impurities also contribute significantly to the total op-
tical absorption, which is on the order of 0.025 cm−1 for
ordinarily polarized light and 0.015 cm−1 for extraordinar-
ily polarized light around 500 nm.

1 Introduction

Due to its large nonlinear-optical coefficients and its com-
mercial availability, lithium niobate (LiNbO3) is an impor-
tant material for nonlinear-optical applications, e.g. second-
harmonic generation (SHG) or optical parametric oscillation
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(OPO). Obstacles such as the photorefractive effect are over-
come by various techniques, of which the most common is
doping with 5 mol% magnesium oxide (MgO) [1] or operat-
ing undoped congruent LiNbO3 (CLN) crystals at elevated
temperatures of about 200°C [2]. However, for applications
in the multi-watt-average-power regime, optical absorption
can also be a serious obstacle. Although the optical qual-
ity of the commercially available crystals is very good and
the absorption levels are small, these small absorption losses
limit the usability of LiNbO3 crystals, e.g. optical absorp-
tion increases OPO pump power thresholds and absorption-
induced heating can disturb the phase matching in nonlin-
ear optical setups, cause thermal lensing, or even destroy
the LiNbO3 crystal. An estimate of the effects of thermal
loading at 480 nm is given in the following: with a power
of 5 W, a typical beam radius of 100 µm, and an absorp-
tion coefficient of α = 0.01 cm−1, which is below the detec-
tion threshold for measurements using 1 mm thick CLN or
MgO:LN crystals, one can estimate the induced maximum
temperature change within the beam area to be about 0.2°C
[3]. With the thermo-optic coefficient for extraordinarily
polarized light of 5 × 10−5°C−1 [4], this temperature rise
leads to a refractive-index change of about 1 × 10−5. Such
a refractive-index change seriously affects phase matching
and furthermore leads to thermal lensing with an effective
focal length of less than 1 cm.

So far, most studies of absorption in LiNbO3 have fo-
cused on multi-valence transition-metal impurities such as
iron (Fe), copper (Cu), or manganese (Mn), because these
impurities can be present in different valence states enabling
charge-transfer transitions and thus can cause absorption
and photorefractive damage in lithium niobate crystals [5].
Now, since photorefraction can be suppressed, the dominat-
ing question is whether other impurities that are mainly in-
corporated in a single valence state, e.g. such as chromium
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(Cr3+) or nickel (Ni2+) ions, contribute significantly to light
absorption in the crystals as well.

In this paper, we report on small absorption peaks of CLN
and 5 mol% MgO-doped LiNbO3 (MgO:LN) crystals in the
wavelength range from 350 to 800 nm. First, the main im-
purities causing the optical absorption are identified by com-
paring the characteristic absorption peaks to absorption data
from lithium niobate crystals that are intentionally doped
with transition-metal ions. It turns out that the most charac-
teristic absorption peaks are caused by Cr impurities. Then,
the segregation of Cr within CLN and light polarization de-
pendences of the absorption spectra in CLN and MgO:LN
are studied.

2 Experimental setup

Commercial vendors of lithium niobate crystals typically
control impurity levels of transition metals to values lower
than 1 wt. ppm. Therefore, a rather large optical path length
on the order of 20 mm or more is required in order to easily
detect absorption bands caused by unintentionally incorpo-
rated impurities by conventional spectrophotometric means.

Several LiNbO3 samples, undoped and MgO-doped, pro-
vided by Crystal Technology, Inc., were investigated. On
the one hand, congruent LiNbO3 crystals can be grown effi-
ciently, with large fractions from the initial melt charge be-
ing converted into crystalline material, having no or minimal
axial composition variations. On the other hand, due to a dis-
tribution coefficient for Mg that is larger than unity, MgO-
doped LiNbO3 crystals present measurable axial composi-
tion variations [6], in effect restricting how much crystalline
material can be pulled from an initial melt charge. Thus,
two CLN crystal cubes, of dimensions 20 × 20 × 20 mm3,
were cut from a grown boule of which the fraction of melt
converted to crystal material exceeded 80%. This high con-
version factor is commonly used for CLN SAW (surface
acoustic wave)-grade crystal growth, and helps to reveal seg-
regation of impurities that lead to concentration gradients
along the growth axis. The two cubes are cut from this spe-
cially grown boule, using the same raw materials as used
for the growth of optical-quality CLN boules, and they were
oriented following standard convention orientation for the
x, y, and z principal axes with respect to the crystal boule.
The solidified fraction, defined as the crystallized portion
of material over the initial melt charge, was approximately
15% for the CLN cube fabricated from the top part of the
boule, whereas the sample fabricated from the bottom part
of the boule corresponded to a solidified fraction of about
70%. The x-faces were polished to high optical quality. Four
MgO:LN samples with the dimensions 25 × 15 × 20 mm3

from one MgO:LN boule were examined. The x-faces were
polished, resulting in an optical path length along the x-axis

of 25 mm. All MgO:LN samples were cut from the same
slab from the center of the boule. For comparison, a 1-mm-
thick z-plate from the top part of a Cr2O3-doped LiNbO3

boule doped with 102 wt. ppm Cr in the melt was also stud-
ied. Two samples, one each from the top and bottom of the
CLN boule, were used for impurity analysis. The impurity
levels were measured by glow discharge mass spectrometry
(GDMS) at Shiva Technologies (Evans Analytical Group).

High-precision light transmission measurements were
performed with a Varian Cary 500 absorption spectropho-
tometer. A Glan–Taylor polarizing prism was used as polar-
izer. In order to maintain stable conditions, the measurement
chamber was purged with dried air. The obtained absorp-
tion spectra were corrected for Fresnel reflection losses [7]
by using Sellmeier equations available in the literature for
CLN and MgO:LN [8]. In order to determine the peak po-
sitions, one ideally would subtract the intrinsic band edge
absorption. Unfortunately, absorption measurements in the
blue and UV spectral ranges are very sensitive to light scat-
tering, which increases steeply with decreasing wavelength
and which adds additional loss. An imperfect Fresnel cor-
rection adds further uncertainty. Therefore, in order to de-
termine the correct shape and magnitude of the absorption
peaks, a common procedure in spectroscopy is used, which
assumes that the background can be approximated by a
straight line in the vicinity of an absorption peak [9]. Hence,
Gaussian line shapes on top of a straight line are fitted to
the observed absorption peaks within the respective spectral
ranges. In the following the peak width 2w ( 1

e2 value) re-
lates to the full width at half-maximum (FWHM) according
to FWHM = 2w

√
2 ln 2.

3 Results and analysis

3.1 Undoped congruent lithium niobate

Absorption spectra of CLN from the top part of the boule
(solid line) and the bottom part (dashed line) are shown in
Fig. 1 for ordinarily polarized light (o-wave) (a) and for ex-
traordinarily polarized light (e-wave) (b). Absorption fea-
tures covering significant parts of the visible spectrum are
clearly seen. The peak positions and width parameters w are
summarized in Table 1. Although the peak fits show less
than 1% error, the fits slightly depend on the definition of the
peak boundaries. Hence, different choices of peak bound-
aries lead to slightly different results in fitting. Therefore,
every fit is performed about five times with slightly differ-
ent peak boundaries in order to get a set of averaged values
for the peak position, width, and amplitude. The errors of
the peak positions and the peak amplitudes are about 1%
for the top CLN cube and about 2% for the bottom CLN
cube, and the errors of w are about 5% for the top-cube spec-
tra and 20% for the bottom-cube spectra. It is important to
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Table 1 Spectral positions of the absorption bands of the CLN crystals for ordinarily and extraordinarily polarized light. Entries marked with
N/A indicate that fitting was not possible. In this case, the position of the absorption peak is assumed to be the same as the position of the local
maximum absorption

Crystal Peak (cm−1) w (cm−1) Fit amplitude (cm−1)

CLN top: o-wave 13 750 70 0.0023

15 300 900 0.0174

20 850 400 0.0023

23 400 400 0.0006

CLN bottom: o-wave 13 750 N/A N/A

15 500 600 0.0023

20 900 N/A N/A

23 400 N/A N/A

CLN top: e-wave 13 650 200 0.0006

15 550 1500 0.0065

21 350 700 0.0040

CLN bottom: e-wave 15 650 300 0.0010

21 300 600 0.0018

Fig. 1 Absorption coefficient versus wavenumber for ordinarily polar-
ized light a and extraordinarily polarized light b in CLN from the top
part of the boule (solid line) and the bottom part of the boule (dashed
line). Gaussian peak fits with baseline correction are performed for all
spectra in order to determine peak positions, widths, and amplitudes.
As an example, the fits for the top part of the o-wave spectrum are
presented (red square-dotted line)

Table 2 GDMS results for CLN

Wt. ppm Fe Cr Ni Cu

Top 1.20 0.50 0.14 0.09

Bottom 1.10 0.06 < 0.01 < 0.05

note that, in the case of a small broad absorption peak on
top of a larger absorption shoulder, errors from assuming a
linear peak background will appear, although the respective
peak fit might have a very small error and results are av-
eraged over several fitting procedures. This is the case, for
example, for the e-wave spectrum of the bottom CLN cube.
However, the narrow peaks at 13 750 cm−1 (o-wave) and
13 650 cm−1 (e-wave) can be determined to an accuracy of
0.3%.

For both o-wave and e-wave light, the absorption in the
bottom part of the boule is drastically decreased over the
entire spectrum. In the bottom part, the absorption peak at
15 500 cm−1 almost vanishes.

The GDMS results show that mainly four transition-
metal impurities are incorporated. The results are summa-
rized in Table 2. We note that while the GDMS technique
can resolve trace impurities down to sub-parts per mil-
lion and even parts per billion when interferences are not
present, the precision (reproducibility) of the technique is
about 30%. The Cr concentration changes dramatically from
top to bottom. For Cu and Ni this is also the case, but the
concentrations of Cu and Ni in the top part of the boule are
already much lower than the concentration of Cr in the top
part. The only impurity that is evenly distributed within the
crystal is Fe.



112 J.R. Schwesyg et al.

Fig. 2 Absorption coefficient for ordinarily polarized light versus
wavenumber for intentionally Cr2O3-doped LiNbO3 (102 wt. ppm Cr
in the melt, top part of the boule)

Fig. 3 Absorption coefficient for ordinarily and extraordinarily polar-
ized light versus wavenumber for 5 mol% MgO-doped LiNbO3

The measured absorption spectrum for the 1 mm thick
slice of the intentionally Cr-doped crystal for ordinary light
polarization is shown in Fig. 2.

3.2 Magnesium-doped lithium niobate

There is no significant difference between absorption spec-
tra from various MgO:LN crystals cut from the same slab,
within the accuracy of the measurement, indicating that the
absorbing species is uniformly distributed in the plane nor-
mal to the growth direction. Representative absorption spec-
tra of one of the MgO:LN crystals are shown in Fig. 3 for

Table 3 Spectral positions of the absorption bands of the MgO:LN
crystals for ordinarily and extraordinarily polarized light

Crystal Peak (cm−1) w (cm−1) Fit amplitude (cm−1)

MgO:LN: o-wave 13 750 100 0.0006

15 200 660 0.0029

19 000 750 0.0022

20 350 760 0.0023

MgO:LN: e-wave 15 050 1000 0.0012

18 800 650 0.0002

21 300 480 < 0.0001

both polarizations. Here, fewer absorption peaks can be de-
termined than for the CLN crystals, as can be seen in Ta-
ble 3.

The errors of the peak positions and the peak amplitudes
are about 1% for the o-wave and about 2% for the e-wave
light, and the errors of w are about 5% for o-wave and 20%
for e-wave light. As in the case of CLN, the narrow peak
at 13 750 cm−1 (o-wave) is determined with an accuracy of
0.3%. For e-wave light, no peak can be determined around
13 750 cm−1. Furthermore, the same error considerations
and error sources as for CLN have to be taken into account.

4 Discussion

4.1 Impurities in congruent lithium niobate

The absorption spectra were analyzed by comparison with
literature absorption data for intentionally doped lithium
niobate crystals. A summary of the most common impuri-
ties and their absorption peaks is listed in Table 4.

4.1.1 Chromium

The o-wave spectra of undoped LiNbO3 crystals from the
top and bottom parts of the boule in Fig. 1a show absorption
peaks centered at the same spectral positions as in the o-
wave spectrum of the Cr2O3-doped LiNbO3 crystal in Fig. 2.
For o-wave spectra, the most pronounced absorption peaks
are centered at 15 300 and 20 850 cm−1. In the case of e-
wave light, the absorption peak at 21 350 cm−1 in Fig. 1b is
consistent with Cr3+ absorption peaks known from the lit-
erature (see Table 4) as well. The smaller e-wave absorption
around 15 550 cm−1 also agrees with the Cr3+ absorption
literature value within the accuracy of the measurement and
is also present in both the top and bottom CLN samples. Ad-
ditionally, for the o-wave light in CLN shown in Fig. 1a as
well as in the Cr2O3-doped LiNbO3 spectrum in Fig. 2, the
characteristic narrow absorption peak around 13 750 cm−1

is present for the o-wave light (Table 4). For e-wave illumi-
nation the characteristic peak appears around 13 650 cm−1,
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Table 4 Spectral positions of known absorption bands of intentionally doped LiNbO3 crystals for ordinarily and extraordinarily polarized light

Ion o-wave e-wave References

Peak (cm−1) Peak (nm) Peak (cm−1) Peak (nm)

Cr3+ 13 820 724 13 780 725 [10]

15 330 652 15 300 653

20 850 480 21 390 468

Fe2+ 20 970 477 21 510 465 [11, 12]

Fe3+ 20 570 486 N/A N/A [11, 12]

Ni2+ 13 330 750 13 900 719 [13]

20 410 490 19 420 515

23 360 428 21 980 455

Cu+ 26 670 375 [11, 14]

which agrees with literature data as well (Table 4). Compar-
ison of the peaks in Table 1 to literature values from Table 4
shows that, of the four impurities determined with GDMS
measurements (Table 2), only Cr3+ can absorb in all three
spectral regions, around 13 850, 15 300, and 21 000 cm−1

for o-wave and e-wave light. Thus, we assume that Cr3+ im-
purities cause the dominant absorption features in the CLN
samples.

4.1.2 Iron

It is interesting to note that the o-wave absorption peak
around 15 300 cm−1 in the bottom part of the boule almost
vanishes, whereas this is not fully the case in the region
around 20 850 cm−1; a shoulder remains. The most prob-
able impurity to cause this absorption shoulder is Fe2+. Ac-
cording to the GDMS data in Table 2, the Fe content is
almost the same for top and bottom, predicting an o-wave
absorption peak centered around 20 970 cm−1 and extend-
ing from 16 000 to 24 000 cm−1 [11]. Hence, the Fe content
probably contributes significantly to the remaining absorp-
tion shoulder around 20 850 cm−1. Unfortunately, the actual
Fe2+ content is unknown. With the known Fe2+ o-wave-
absorption cross section at 20 970 cm−1, σFe2+ = 4.63 ×
10−18 cm2 [11], and assuming that the maximum contribu-
tion from Fe2+ ions to the shoulder is α ≈ 0.02 cm−1, the
maximum Fe2+ content can be calculated according to

σ = α/c, (1)

where c is the concentration of the corresponding impu-
rity and α is the absorption coefficient. This results in
cFe2+ ≤ 0.1 wt. ppm. It means that, if Fe causes absorption,
less than 10% of the entire Fe amount actually contributes
to the absorption shoulder.

For e-wave light, analogous observations are made: com-
paring Fig. 1b to the peaks listed in Table 4 reveals that
Fe2+ is most likely to cause the residual absorption around

21 350 cm−1 in the bottom part of the boule, but in this case
the shoulder is less pronounced than for ordinarily polarized
light. This is also expected, since the Fe shoulder around
21 510 cm−1 in e-wave spectra is weaker than the corre-
sponding shoulder around 20 970 cm−1 in o-wave spectra
[11].

4.1.3 Other transition metals

The GDMS data (Table 2) show that Ni and Cu are also
present in the top part of the boule; however, these impurities
cannot be detected in the bottom part of the boule within the
measurement accuracy.

The o-wave absorption cross section of the Cu+ absorp-
tion peak at 20 970 cm−1 is σCu+ = 5.0 × 10−18 cm2 [15].
Assuming that cCu+ ≤ 0.1cCu, the absorption caused by Cu+
is smaller than 0.002 cm−1.

Unfortunately, little is known about the absorption cross
sections of Ni. However, taking the peak positions in Table 4
into account, the presence of Ni2+ might explain the small
absorption peak at 23 400 cm−1 in o-wave spectra and, to-
gether with Cu+, it may contribute to the o-wave-absorption
shoulder in the entire spectral region between 25 000 and
18 200 cm−1. In contrast, a significant contribution from Cu
impurities can be excluded for e-wave spectra, since Cu does
not show any significant absorption band between 20 000
and 25 000 cm−1 [14]. A small contribution from Ni cannot
be excluded, because for Ni an absorption band is situated
at 21 980 cm−1 for e-wave light.

4.2 Impurities in MgO-doped lithium niobate

Since the impurities most likely originate from the start-
ing powders, one can expect to find similar impurities
in MgO:LN as in CLN. Figure 3 shows this to be the
case. Again, a pronounced absorption peak can be found
at 15 200 cm−1 for o-wave light, as well as a second ab-
sorption band assumed to be composed of two absorp-
tion peaks with maxima at 19 000 and 20 350 cm−1. This
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double-peak structure is consistent with absorption spec-
tra of Cr2O3:MgO:LiNbO3 crystals with Mg-doping levels
larger than 4.6 mol%, for which absorption peaks have been
observed around 18 870 and 20 530 cm−1 [16]. Further sup-
port that Cr is causing the main absorption features is the
weak, narrow peak at 13 750 cm−1, which exactly coincides
with the narrow absorption peak mentioned in [16]. As with
CLN, it is possible that the underlying absorption shoulder
is caused by Fe, Cu, and Ni.

4.3 Segregation of crystal impurities in congruent lithium
niobate

The distribution coefficient of Cr in lithium niobate depends
on many different parameters, such as the pulling and ro-
tation rates during crystal growth and the electrical cur-
rent flowing through the growing interface [17]. However, it
is known that the distribution coefficient of Cr in LiNbO3

is larger than unity, which agrees with our GDMS data.
Hence, it is expected that Cr impurities in nominally un-
doped LiNbO3 crystals show higher absorption in the top
part of the boule than in the bottom part of the boule for
almost the entire visible spectrum, as seen in Fig. 1. A Cr
distribution coefficient larger than unity also means that the
melt gets purer in Cr as more crystal material is grown out
of it and solidified. This gives opportunities to get a purified
melt concerning Cr and therefore get crystals that contain
less Cr.

For MgO:LN, the distribution coefficient for Cr is also
larger than unity [16] but, as mentioned before, MgO:LN
boules are typically not grown using as large a melt fraction
as for CLN boules and they are more complicated to grow.
Therefore, purifying the melt through crystal growth might
not be feasible.

Concerning crystal contamination of CLN with iron,
there is no significant segregation of Fe in either the top or
the bottom part of the boule. The GDMS data (Table 2) re-
veal an even distribution of Fe within the crystal.

4.4 Absorption cross sections in congruent lithium niobate

In order to be able to estimate the peak absorption ampli-
tude from GDMS data instead of being forced to cut large
pieces of crystals out of a boule to perform absorption spec-
troscopy, the absorption cross sections σ of the main con-
tributing impurities have to be determined. The Fe2+ ab-
sorption cross sections in CLN are already known [11], but
for Cr3+ there are several references giving different absorp-
tion cross sections, e.g. at 15 500 cm−1 the o-wave absorp-
tion cross sections found in the literature are 12×10−19 cm2

[18], 8 × 10−19 cm2 [19], and 0.14 × 10−19 cm2 [20]. Thus,
careful determination of the absorption cross sections for the
respective Cr3+ absorption peaks from the data presented
here is warranted.

Table 5 Chromium absorption cross sections in CLN. The values are
determined with about 30% accuracy

Crystal Peak (cm−1) σ (cm2)

CLN top: o-wave 15 300 6.5 × 10−19

20 850 1.9 × 10−19

CLN bottom: o-wave 15 500 7.1 × 10−19

20 900 2.0 × 10−19

CLN top: e-wave 15 550 2.2 × 10−19

21 350 1.5 × 10−19

CLN bottom: e-wave 15 650 3.1 × 10−19

21 300 N/A

Using the amplitudes from the fits in Table 1 and the
GDMS data from Table 2, the absorption cross sections of
the top and the bottom CLN crystals are determined accord-
ing to (1) and summarized in Table 5. For the o-wave ab-
sorption peak around 15 300 cm−1, we see good consistency
for the values determined for the two samples. Since the o-
wave absorption at 20 850 cm−1 is not very pronounced and
there is an underlying absorption shoulder, it is more rea-
sonable to determine this particular absorption cross section
in a different way: from Fig. 2, σ20 850,Cr can be estimated
to be 3.5 times smaller than σ15 300,Cr, yielding the values
of the second row of Table 5. The weaker e-wave absorp-
tion peaks, at least in the top CLN cube, are clearly resolved
against the underlying absorption shoulder, allowing a direct
evaluation of the absorption cross section as for the o-wave
spectra. The e-wave absorption cross section for the bottom
CLN cube cannot be determined at 21 300 cm−1 because it
is to small and because of the underlying absorption shoul-
der, as was discussed earlier. The results are summarized in
Table 5.

Due to the fact that the accuracy of the GDMS data is
about 30%, the accuracy of the absorption cross sections in
Table 5 is about 30% as well. Additionally, for the bottom
CLN cube the absorption peak fits are less precise, as was
discussed earlier. The independently determined absorption
cross sections at 15 300 cm−1 (o-wave) and 15 550 cm−1

(e-wave) agree with each other for the top and bottom CLN
crystals within the accuracy limits. The o-wave absorption
cross section for the peak centered at 15 300 cm−1 agrees
with the one determined from [19]. The e-wave absorption
cross section is not given in Refs. [19, 20] and the value in
Table 5 does not agree with that provided in [18]. One expla-
nation for the deviation of the Cr3+ absorption cross sections
in Refs. [18, 20] from our values might be that the determi-
nation of the impurity content was less precise in these early
studies.
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4.5 Comparison: congruent lithium niobate versus
MgO-doped lithium niobate

Unfortunately, we are not able to determine quantitatively
the Cr3+ absorption cross section for MgO:LN, because the
exact impurity concentrations of the MgO:LN samples are
unknown; however, Fig. 3 and Table 3 clearly show that
σo-wave is up to one order of magnitude larger than σe-wave

around 19 000 cm−1 and about three times larger around
15 200 cm−1. In contrast, in the CLN samples the absorp-
tion cross sections for e-wave and o-wave at a specified
wavenumber do not differ by more than a factor of three
(Table 5). Having low optical absorption for e-wave light is
important in the design of high-power nonlinear-optical de-
vices that operate in this spectral range, since mostly e-wave
light is used in these applications due to the large nonlinear-
optical coefficient.

As mentioned earlier, purification of the melt concern-
ing Cr might be challenging but, fortunately, the e-wave Cr
absorption cross section in MgO:LN is smaller than the cor-
responding o-wave Cr absorption cross section. This means
that crystals with α < 0.015 cm−1 are already attainable us-
ing e-wave light for wavenumbers smaller than 20 000 cm−1

due to the lower absorption cross section.

5 Conclusions

Absorption spectroscopy was performed with nominally un-
doped CLN and MgO:LN crystals as well as with Cr2O3-
doped LiNbO3. It turns out that Fe is not the only impor-
tant contributor to optical absorption; in CLN the most pro-
nounced absorption peaks, around 15 300 and 20 850 cm−1,
can be attributed to Cr3+ impurities at concentrations that
are difficult to control, e.g. cCr = 0.5 wt. ppm for the crystal
cut from the top part of the CLN boule.

Determination of the Cr3+ absorption cross sections con-
firms that the distribution coefficient of Cr is larger than
unity, so that Cr is less incorporated into the bottom part of
the boule than into the top part (by a factor of 10 for typical
growth conditions). Thus, the absorption in the bottom part
is decreased by up to a factor of 10 as well.

It was also seen that in these samples, typical of commer-
cially grown LN, other transition metals, such as Cu, Mn,
and Ni, caused minor absorption. For MgO:LN, chromium

contributes significantly to the absorption as well, but fortu-
nately absorption is lower than in CLN and is even lower for
e-wave light, which is commonly used for nonlinear-optical
applications. To further investigate the use of MgO:LN
for high-power optical applications, studies are under way
whose aim it is to decrease the impurity content of the prob-
lematic impurities in MgO:LN by a significant degree.
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