Exploring the relationships between Electron Spin Resonance (ESR)/Luminescence (OSL/TL)
properties and trace element composition from quartz in various bedrocks (Strengbach
catchment, Vosges)

Héléne Tissoux*! 2, Magali Rizza3#4, Claire Aupart!, Gilles Rixhon®, Pierre G. Valla®, Manon Boulay?,
Philippe Lach'and Pierre Voinchet?

Point-by-point response to the review#1 (reviewer second comments in green and our responses
in blue within the text)

Dear RC#1 and editor-in-chief, please find our answers (in blue) to your comments.

I have gone through the responses of authors, to my previous comments. They are able to answer
most of the queries but answer to some crucial important scientific comments were unsatisfactory. |
am listing those questions below with few relevant new comments. In these, previous comments and
responses are greyed while new comments are in Bold Green colour.

We are happy that the reviewer acknowledged that we have answered most of his/her queries. We
thank the Reviewer 2 for his further comments, and we answer below to the different points.

Comments

Page 8, Line 245-255: Why authors measured sample weight after measurements? any specific
reason. Generally, silicon oil tends to evaporate during heating which can reduce the weight,
thus mass normalization will be improper. In addition, it’s also shown that quartz crystal
contain molecular water and it evaporates during heat treatment. This will also result in
improper weight estimation.

Regarding the impact of the silicone mass or water, there are several points to consider:

— The silicone is homogeneous, light (density = 0.5) and we applied it with a small pad, so there
was very little added to the disc. It is thus a minor contribution to the measured weight compared to
sample mass.

— Measuring our discs before analysis could have biased our estimates: If the silicon really had an
influence on the total weight, we would have overestimated the total quartz weight (during analysis
quartz grains can be lost). By measuring after analysis and heating, we are closer to the real sample
weight that was analyzed.

Normally variation in the weight is observed due to evaporation of oil, which can influence the
signal during normalization, especially if small aliquot size is used. It would be great if authors
would have measured one or two aliquots to show that there is really no effect due to this
measurement.

We have weighted the silicon mass which is below 0.1 mg. This value is at the detection limit of the
balance, and this is one order of magnitude lower than the aliquot mass. This will not change our
normalization, and the final values of the OSL/TL sensitivity.

In addition, silicon evaporation during heating will be uniform among aliquots so this will not induce any
variability.

— Concerning the role of water, we heated at “low temperature” ie. 190°C and we don't think that
molecular water could have evaporated as it could have done at temperatures above 260°C.

| agree with this, but again time of heating plays a role. Please see Murray and Wintle 1999
Our answer above for silicon oil is also valid for molecular water, the effect will be minimal and negligible
compared to our aliquot mass (1-2 mg). We don’t think that further experiment is needed for this, and
our weighting after measurements is following previous studies (e.g. Sawakuchi et al., 2020 and others)
so that we can compare our own results to these previously-reported data. Monitoring molecular water
loss during OSL/TL measurements is beyond the scope of our study.



“255 second similar irradiation dose but measured at room temperature (BOSLf25°C), which”
How does it help?

This experiment was previously proposed in earlier publications. We replicated it to investigate
potential variations and assess the correlation between the OSL signals at 125°C and 25°C. Our
results reveal a notable linear correlation between OSL at 125 °C and 25°C, comparable to the
previously observed relationship between OSL at 125 °C and TL at 110°C. While this type of
correlation has already been reported for sediments—and only occasionally for bedrock samples
(e.g., Sawakuchi et al., 2020)—our new dataset for bedrock may provide valuable insights and be of
particular interest to the OSL research community. Furthermore, investigating the BOSL signal at
‘room” temperature allows to think about field investigation of quartz OSL with the Portable
Luminescence reader (analogue measurement conditions) so this is insightful.

Again, | am not sure if this is useful. Once you Preheat the sample, the OSL (25/125°C) is going
to give proportional signals, it is expected. Only difference which can come is change in decay
constant due to increased retrapping in 110°C trap. But since proportionality is more
important for present study, the two signals will remain proportional and | don’t see any more
advantage achieved with this measurement in term of new result. Which is obviously
observed.

This is a good observation, but again our measurement strategy was designed with the aim to compare
our new data to previously-published experiments on quartz OSL/TL sensitivity. We have performed
this OSL measurement at 25°C and we think this is interesting to report the output values for readers.

Page 9, Line 262-277:
“was exposed to light (SOL2 solar simulator - HONLE) for 2000 hours“
How does it compares with bleaching using blue led for 300s in previous experiments?

The aim of the experiments was not to compare bleaching mechanism of ESR and OSL but to reset
the different paramagnetic centers both in ESR and OSL, which may not be the same. For each
method, the commonly accepted protocol is applied, which allows maximum bleaching for each
method independently (i.e. Toyoda et al. 2000 for ESR; Sawakuchi 2000 for OSL).

Yes, that is true, but bleaching does influence the centres under study. In general, it is
observed the blue light bleaches centres more effectively compared to SOL2. Further it is
observed, that Sunlight has better bleaching efficiency than both of these lights. So ultimately
bleaching effects the signal under observation. Any way this question was just for more
information not for nullifying the methods used by authors.

In the context of ESR centers, tests carried out (Tissoux et al 2007) showed that wavelengths above
420 nm did not cause any bleaching (Al and Ti centers). UVC (200-280 nm) are not present because
of atmospheric filtering. We agree that SOL2 (Honle internal documentation) delivers less UVB than
natural light and that this may induce differences in bleaching kinetics.

“‘We reasonably assume that both Al and Ti centres have reached saturation before sample
processing and measurements because source bedrocks are older than 250 Ma.”

what is typically saturation dose of Al/Ti centres and what is the dose rate of source rocks?

According to single exponential dose response curves, the saturation dose of the Al centre is reported
in literature from 3000 Gy to 6000 Gy, and that of the Ti centre was between 2700 and 4700 Gy for
quartz (Rink et al., 2007; Duval, 2012). Fitted with a single saturating plus linear function (Duval 2012)
the saturation dose of the Al centre range between 1900 and 6500 Gy).



Annual doses were calculated from laboratory gamma-ray spectrometry measurements on rocks
sampled in the Strenghbach basin (Ortec HPGe spectrometer, MNHN,France ). Average annual
doses on granites are of the order of 4,000 uGy/year (4Gy/1,000 years). For an age of 250Ma (see
text), the dose received is estimated at around 1,000,000 Gy. For gneiss, annual doses are a about
3000-3500 uGy/year, and doses received are therefore higher than 1,000,000 Gy. For sandstones,
the calculated annual dose is around 1000uGy/year. Considering the Triassic age of the deposits,
the total dose received is higher than of 300,000Gy.

In this authors assume that all the quartz have identical saturation level. | agree with authors,
that considering the age of samples, it is expected that they all would be in equilibrium level.
But, even if different samples are in equilibrium, their equilibrium dose may not be same.

Authors must understand that it is not necessary that equilibrium (or saturation levels) of
quartz from different provenances to be similar. Even if ambient temperature is same, trap
centres and their concentration cannot be identical. Thus, equilibrium level will vary.

| have observed samples, which has saturation dose of 30 Gy as well as samples having
saturation dose of ~300Gy. In such cases above assumption of authors fail.

We agree with the reviewers that the saturation heights of the ESR centers vary from one sample to

another. We have provided saturation ranges taken from the literature. The last sentence has been added

to explain that the dose received by the samples greatly exceeds the commonly observed saturation

values. This implies that all of our samples, regardless of their own saturation value, received a radiation
dose greater than this value.

Page 9, Line 282-299:

“ To prevent quartz from breaking under the laser beam, analyses were carried out on thick
sections made from whole rock samples from bedrocks. A total of fifteen samples were
analysed for trace elements in quartz (including Al, Li, and Ti) with between 28 and 60 spots
on the various quartz grains present on the thick section.”

Normally for ESR and OSL analysis, quartz is separated from the rock or sediment by rigorous
chemical and physical processes. In this case whole rock is being used, so how reliable this
data set will be for comparison with ESR or OSL data?How
accurate would these be for comparing against OSL/ESR data? How the spot
positions were chosen?

The comparison between quartz grains used for ESR/OSL and for LA-ICP-MS is indeed a very
important question. The ideal would have of course been to analyze the same set of grains in
OSL/ESR and LA-ICP-MS. As the preparation for the quartz separation is already taking a long time
and there is an additional preparation time to be able to analyze loose grain by laser ablation (grains
need to be mounted in resin so that they cannot move during the ablation), we decided to start by
analyzing the quartz directly on whole rock “thin” section made thicker than usual because of quartz
properties under the laser beam. We did that so that we could start LA-ICP-MS analyses quickly and
compare them with ESR and OSL results as soon as possible, but making LA-ICP-MS analyses on
the purified quartz grains has also been planned from the start.

| disagree with authors on this part. Sample preparation and quartz-feldspar separation is a
routine procedure for luminescence and ESR dosimetry or dating studies. | agree that it takes
time, but that does not mean we should skip the procedure of separation as it can lead to
wrong results specifically for dating. Thus saying separation was taking a lot of time, | feel is
personal reservation of authors. The procedure is followed by whole luminescence/ESR
dating community to get reliable results.



Thin-section analyses only concern LA-ICP-MS analyses, as stated in the text. ESR and OSL
measurements were performed on quartz grains extracted from rocks according to the procedure
described in the text, with a view to eliminating all other minerals (including feldspars).

Mineral separation will not change the chemistry of quartz grains, so there is no reason that separated
grains will have a different chemistry than similar grains in a thin section. So we did not fully understand
the point of the reviewer.

We took a particular care into the choosing of the samples used to make thin sections. They have
been chosen to be as representative as possible of the rest of the rock sample that was used to
prepare quartz OSL and ESR aliquots. On each thin section, the quartz grains present were located
and targeted beforehand by microscopy. The location of the analyzed spot was chosen to provide a
sampling as exhaustive as possible of the quartz within each thin section and trying as much as
possible to be representative of quartz diversity (when there were several types of quartz).

To be comparable with ESR and OSL analyses, quartz grains of size larger or comparable to those
in the aliquots were favored.

Authors should understand that larger grain sizes often have low OSL sensitivity. | encourage
authors to verify it. Does that not mean that there is bias in measurement sampling? The
measured grains are not thus representative of grains used for OSL measurements.

We agree with this comment. This would apply for sedimentary quartz, but here we are working with
bedrock samples and the grainsizes are “artificially” created during crushing. So there is no reason
for OSL sensitivity change related to grainsize. The grains defined as “larger” did not exceed a few
hundred microns. Trace element analyses show no difference in content based on grain size for a
given type. The content of the manuscript is more accurate than our previous response, since we
referred to a “comparable” size.

Grain borders were also avoided, partly to avoid chemical signature mixed with neighboring phases
other then quartz, but also to avoid analyzing parts of the quartz grains that may have been removed
in the OSL and ESR aliquots by the chemical treatment of the grains. Major mineral inclusions in the
quartz grains were avoided but not micro-inclusions as they would have not been removed by the
quartz extraction process.

Even though we took as much care as possible into the choice of the samples and spot location, we
cannot completely exclude the possibility of an operator bias, of a sampling bias considering the size
of the total analyzed volume in comparison with the total quartz volume used for ESR and OSL
analyses, and of a preparation bias due to the preparation protocol that has not been undergone by
the quartz analyzed in LA-ICP-MS. However, meanwhile the writing and submission of the present
work, we could perform the LA-ICP-MS analyses on the quartz grains that were prepared for OSL
and ESR.

We want to keep these new results for another publication but one main observation when comparing
these new results with analyses from the whole rock thin sections is that there is no major difference
between both results except for one sample (gneiss 02) which Al content is much more homogeneous
(towards lower values) in the new data (cf. g figure response#2 in attached file). This is because the
contribution of a certain quartz type in the rock has been overestimated in the whole rock thin section
analyses.

It would have been great if authors would have shared some of the result with reviewers to
show the reliability.

We included the graphs with all the data for you in our previous response. It seems that you did not



receive them. We are resending them here.

400 35 4
350 304 100 4

300 . w04
~ 250
£ 20 4
aQ

£ 200

Li (ppm)

15

10

Al
[T
a 5 &
s 8 3
—
——
==}
—m—
———
=
- —eT——
4 — e
- —T——
B ————
- —e——
- ———
4 —_—
- —r——
4 -
4+ —e——
Bl e —
4+ —r—
4+
4+
w > & S
e
=T
T
B ———
e ——
——T
D
N 5
S 3
-
=
——
————

.
TR22_ 01 LM ]
STR22_09A_LM

STR22_01 LM

STR22.33 LM
STR22_017Qz_LM ]

»
3
& & & &

Figure caption : Plot box of the same color are results from the same sample. Plot box and sat;lpmle names in black ( LM)
are the results from LA-ICP-MS analyses on whole rock thin sections. Plot box and sample names in grey (_ QZ LM) are
the results from LA-ICP-MS analyses on treated quartz grains mounted in resin.

“ The median concentration for each considered element was calculated for each sample to
allow comparisons with ESR and OSL data”

It would be much better to use quartz grains in pellets form or use other method for elemental
analysis. | am not sure, how reliably we should compare whole rock data with separated quartz
grains data.

We used whole rock samples for the LA-ICP-MS analyses but these are very different from whole
rock analyses. Using the laser beam we could focus only on quartz grains present within the whole
rock samples. We'll take a closer look at this measurement in the methodology section and rewrite
the paragraph to make it clearer for the reader.

As mentioned above, there are difference in luminescence characteristics of different grain
sizes, that changes the story. So, | suggest authors to use same size grains for LA-ICP-MS
and so identical samples and characteristics are tapped.

As mentioned above, we worked on comparable grain size ranges. Differences in OSL response
depending on grain size could be taken into account if we were working on sedimentary quartz, this
is not the case there (see our answer above).

The comparison of ICP-MS analyses on slides and grains presented below (but which we do not wish
to publish in this article) shows a consistent response.

The representativeness of our results is indeed a very good question. As explained in the response
of the previous comment, we did our best to keep our LA-ICP-MS sampling as representative and
unbiased as possible. We also tried to have reasonable statistics for each sample so that the median
value would be a reasonable representation of the quartz sample concentrations. Despite all that, a
bulk ICP-MS analysis of each quartz aliquot would have probably provided a more reliable
representation of the average concentrations. However, by using laser-ablation, we want to explore
the chemistry variability of quartz within each sample and compare it to the ESR and OSL response.



This aspect is not particularly investigated in the present study but will be explored in more
details in a future manuscript.

Page 13, Line 385-396:

“and (ii) the received natural dose is high enough to be considered identical for all
samples.”

How can you considered natural dose same for all samples? Even if itis old, the variable
doserates and the variable ambient temperature conditions will result in equilibrium
doses to be different. This is wrong statement

We partly agree with the reviewer, as sensitivity for ESR is AE/AGy and is not correlated with
saturation intensities. The text has been modified and reference to “ESR sensitivity” replaced
within the text by “ESR intensity’.

However, we disagree with the comment that ambient temperature conditions differ between
samples. Those have all been collected in a catchment at “surface” with low exhumation rates
(<0.1 km/Ma) since the Cenozoic. Furthermore, dose rates are relatively similar between
samples (see our detailed response to previous comment).

The equilibrium values for different origin quartz are different even if they are Ma old. |
have observed samples having lab saturation values as low as 30 Gy and as high as
300 Gy. So how sensible is this argument?

We totally agree that saturation values differ from one sample to another, as do dose rates
(although they are similar). However, as the exposure time was sufficiently long, we consider
the samples to be saturated. The measured ESR intensities (natural samples) therefore
correspond to saturation intensities, and we can clearly see that they differ from one family to
another as accordingly stated in the text.

Page 15, Line 460-483:

“If one would have expected the highest ........ gneissic samples (Fig. 2E).
On”

This indicates that something other than temperature is playing a role. Constant high
temperature helps the ions to defuse uniformly in the crystal. But cooling rate decides
the trapping of defects in crystal. A faster quenching enable trapping of impurities,
while a slow cooling lead to more pure crystal structure. Thus, it will be good if analogy
can be extended for explanation.

Thank you this remark; we added a sentence in the revised text : “This indicates that other
external parameters than temperature could play a role, for instance cooling rate or pressure
(see sections below).”

Line 460-468 Higher crystallization temperature....... at higher temperatures.
Cooling rate along with cooling time are more important as faster cooling rates lead to

freezing of defects and longer cooling time ie. slow cooling rates heal the defects. So, |
am not sure if it is right to say that higher temperatures alone can decide the defect
1



composition of crystal.

We add this sentence within the text : “Temperature alone does not determine the defect
composition of a crystal; the cooling rate governs also the extent of defect trapping. Rapid
qguenching promotes the incorporation of impurities, whereas slow cooling results in a purer
crystal structure”.

“while [TiO4/Li+]0 and [TiO4/H+]0.....>500°C; Liu et al (2022). However,”

Does that mean that during annealing experiments in lab the sensitization of OSL
increase of Al/Ti-Li centres?s due to but where these elements enter the closed quartz
crystal?

We cannot answer this comment since we have not done these experiments ourselves, we cite
the reference Liu et al. (2022).

We refer to the literature (Poolton, 2000 indicates that the [TiO4/Li+]0 and [TiO4/H+]0
populations increase significantly under the effect of heat and Better-Jensen et al. (1995)
proposed a mechanism for improving OSL sensitivity in sedimentary quartz due to high-
temperature annealing), but we have no indication of a direct link between the two informations.
This is an area to be explored further. These various elements were highlighted in the very recent
article by Constantin et al (2025). Considering the origin of the elements responsible for the
increase in ESR Al and Ti-Li signals, it may be intrinsic to quartz but in the form of precursors.

Line 474:” In particular, all sampled gneisses metamorphic event(s).”

This implies, the consideration that high temperature is influencing things may not be
right as answered by author in previous response. There is something else which is
more important.

We have indeed added a sentence about the cooling rate to the text. The effect of pressure
must also be taken into account.

As in this section, in most of the places authors are only giving observations without
inferences. At least some conclusive statements and inferences are required for
explaining the observations.

We have reported original observations from our measurements, which is acknowledged by
the reviewer, and we tried to propose some potential controlling parameters. However we
refrained to expose conclusive statements about mechanisms given that our dataset is limited
and should include a larger diversity in metamorphism contexts, which is beyond the scope of
our present study. We have not found so many publications that could help to derive conclusive
statements form our measurements, but if the reviewer has knowledge of some literature we
would be grateful.

Other additional comments:

1. In the review comments, It was suggested to see Sharma et. al. as it suggests role of water in

controlling sensitivity. Does author don't agree with role of water involvement in sensitivity

differences as | don’t see any discussion on that part during answer to comments or in relation to OSL

sensitivity?

We do not fully get this comment, as we cite Sharma et al. (2017) in the revised manuscript (line 55)
2



for the influence of the thermal history on OSL sensitivity. Since we cannot quantify precisely water
content in our grains (we don’t have the FTIR equipment refered to in that publication) we don’t think
this is appropriate to discuss this mechanism with our current dataset, altough we agree this could be
an important factor to consider for future investigations.

2. Page 14, Line 411: A good correlation is observed between between Al contents and TL110°C
(Fig. 4F R2=0.137) signals.

As 110°C and OSL are correlated, then why Al content correlates with one but not with other. As
authors themselves showed excellent correlation between OSL and TL, why there is difference. Both
cannot be true simultaneously.

Although the correlation between TL (at 110 °C) and OSL appears moderate (r = 0.647), it is not strong
enough to be considered robust, especially given the limited number of data points. Visual inspection
of the scatterplot (fig.2B) shows that the relationship is not as clear as the regression line might
suggest. Thus, while a link between TL and OSL cannot be excluded, it remains uncertain.

Moreover, the apparent discrepancy between the AI-TL and AI-OSL correlations likely arises from
statistical and sampling issues. In the AlI-OSL plot (fig. 4B), most data points are clustered on one side,
giving disproportionate weight to a few outliers that can artificially enhance the correlation
coefficient. Therefore, the observed relationships should be interpreted as indicative rather than
conclusive — they suggest possible trends rather than demonstrating firm physical connections.

3. Page 15, Line 448: in bedrock OSL sensitivities......... and Choi, 2012; Zular et al., 2015; Guralnik
et al,,

2015).

Why high temperature-pressure leads to low sensitivity. Temperature and pressure is high also there
for granitic rocks, then why their observed sensitivities are higher compared to metamorphic rocks?

Cooling rate along with cooling time are more as faster cooling rates lead to freezing of defects and
longer cooling time ie. slow cooling rates heal the defects. So, | am not sure if it is right to say that
higher temperatures alone can decide the defect composition of crystal.

We agree with the reviewer, cooling rate and time can have an effect on quartz defects, however all
our bedrock samples have a similar cooling rate for the most recent history (i.e. over the last 100-200
Ma). For the older history, we do not have access to cooling rate/time information, so the only
parameter we can explore are temperature/pressure conditions for crystallization or metamorphism.
The difference in OSL sensitivity between metamorphic and granitic rocks is an output result from our
investigation that we try to link to pressure/temperature conditions at first order, although we
acknowledge that other parameters can explain this difference (such as cooling rate/time).



Point-by-point response to the review#2 (in blue within the text)

The revised version of the manuscript by Tissoux et al. is unique in combining OSL, TL, ESR
and trace elements of quartz from bedrocks and sediments from a catchment with well
constrained geology. Thus, it is a valuable study case to understand quartz luminescence
sensitivity used in sediment provenance analysis. The presented dataset is discussed in
terms of extensive literature about quartz luminescence and ESR. Hence, | recommend the
manuscript for publication. Some minor issues to be addressed before publication are listed
below.

We thank the reviewer for his positive evaluation and constructive comments. All suggested
text changes below have been included in the manuscript, and we answer specific points.

Specific comments

Despite the study deals with thermoluminescence (TL) sensitivity (1100C peak), TL is only
mentioned from the methods section. Thus, | recommend adding information on TL in the
title, abstract and introduction. Alternatively, the title can mention “luminescence sensitivity”,
specifying in the text that “luminescence” refers both to OSL and TL.

We revised the title and rephrased parts of the abstract and introduction to better highlight
the TL component.

| also recommend carefully revising the precision of writing. Some examples are listed below.
We have done as suggested.

Title: “quartz-bearing bedrocks” gives the idea of measurements in bulk samples. Then, |
suggest changing the title to “....and trace element composition in quartz from various
bedrocks”.

We changed the title.

Abstract: Define “LA-ICPMS” as done for OSL and ESR.
Done.

Lines 28-30: Change to “Quartz that underwent...zone shows both lowest OSL and
ESR...are observed in quartz from plutonic rocks”.
Done.

Line 31: Specify that sensitivity refers to quartz: “...changes in quartz OSL/ESR
sensitivities...”. “(ii) enhanced quartz OSL sensitivity...".

Ok done.

Lines 54-56: The papers Sawakuchi et al. (2018) and Del Rio et al. (2021) propose that quartz
OSL sensitivity is more influenced by sediment production processes in the source, but not
the thermal history of source rocks.

We agree, and therefore remove the references in this sentence and add them to the
references about surfaces processes.

Lines 63-64: Sawakuchi et al. (2011a, b) did not deal with ESR as mentioned in the sentence.
These papers deal exclusively with quartz luminescence sensitivity.
Yes, we added a reference for ESR signal

Line 96: Revise writing “...OSL sensitivity in magmatic and metamorphic quartz was...”.
Revised to “Some variability of OSL sensitivity in magmatic and metamorphic quartz”
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Line 99: Revise writing “...observed in quartz from bedrock formed...”.
Done

Line 108: Revise writing. | believe that the intention of the sentence is to inform that sensitivity
of all quartz OSL components and the relative sensitivity of the fast OSL component increase
with sediment transport distance and the number of burial-exposure cycles.

We rephrased the sentence according to this suggestion.

Line 117: Change from “almost no fast component” to something like “reduced fast OSL
component”.
Done

Line 210: Table 1 caption is informing sampling only for ESR analysis.
We added TL-OSL in the caption

Line 233: Define the acronym (LA-ICPMS) in the first appearance in the text.
Ok done on line 94

Table 2 caption: The citations are switched. The protocol in column A is adapted from Mineli
et al. (2021), which deal with TL sensitivity, and the protocol in column B is adapted from
Sawakuchi et al. (2020), which deal with OSL at room temperature.

Yes it is true and we corrected the citations. Thanks for this point.

Line 413: Change title to be specific. Use something like “Relation between quartz
OSL/TL sensitivities and trace element composition”
Changed by “Relation in ESR and TL-OSL sensitivities and trace element composition”.

Line 469: Change comma by dot (Duttine et al.).
Done

Conclusions: Add TL sensitivity to conclusions.
Done

Lines 566-567: Correct citations (Sharma et al., 2017; Stalder et al., 2025). This sentence
can be moved to the discussion section.

We corrected these citations and thank the reviewer for this comment and the sentence was
moved to section 6.3.3 of discussion.

Appendix C

It is not possible to visualize the initial emission of the OSL decay curves. | recommend
starting with the x axis below 0 or plot using a log scale to better see the initial 1 s of light
emission in all OSL decay curves.

There is a straight line in OSL decay curves of page 31 (#29, 30 and 44).

We re-graphed all OSL decay curves using a log scale as suggested (we see in details the
initial first second of light emission)

Appendix D
Use dots to separate decimal places.
We changed the decimal separator as suggested.



