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Abstract 

Lithium isotopic analysis is of interest in various fields from biology to energy. In addition to analytical 

methods commonly used for that purpose, a new complementary method for determining the spatial 

resolution of isotopic ratio in solid samples was previously developed: laser induced self-reversal 

isotopic spectrometry (LIBRIS), derived from laser-induced breakdown spectroscopy (LIBS). In this 

paper, we present a proof of concept of fast spatially-resolved quantitative isotopic analysis of lithium 

by LIBS both in depth (z resolution) and in configuration of high-resolution surface mapping (x and y 

resolution). First, a depth profile measurement where a 9% relative uncertainty on the 6Li isotopic ratio 

and 0.74 µm depth resolution is obtained. Then, we introduce the first high-resolution lithium isotopic 

mapping obtained by LIBS with a 3.3 µm lateral resolution and a typical 40% relative uncertainty on 

the 6Li isotopic ratio is obtained. Those results could be applied in the future to a large number of solid 

samples where fast information on the lithium isotopic distribution are needed, for instance in solid-

state batteries development. 

Keywords: lithium, isotopic analysis, LIBS, high-resolution mapping, depth profile measurements 

1.  Introduction 
Isotopic analysis in solids is commonly performed after sampling, dissolution, chemical 

preparation, followed by mass spectrometry. This approach strongly limits the spatial resolution of the 

analysis at the sample scale. Yet, spatially-resolved isotopic measurements, i.e. depth profiles and/or 

surface mapping, can deliver crucial information when the sample is inhomogeneous or structured at 

the micrometric scale or even smaller. In the energy field, spatially-resolved isotopic measurements 

are used for instance to study Li-ion pathways in lithiated materials using isotopic labelling [1–3], and 

they are also of particular interest in organ and tissue bio-imaging and metabolic activities study [4,5]. 

Such measurements are powerful tools to investigate the geochemistry and geochronological dating 

of various materials [6–8]. One last example of the utilization of spatially-resolved analytical 

techniques is nuclear non-proliferation, e.g. to study the homogeneity of uranium containing samples 

to recover information on the production process [9]. 
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To enable these analyses, various techniques can be used. A few examples are briefly reviewed in 

the case of lithium, a strategic element for energy storage applications. For depth profile 

measurements, Glow Discharge Mass Spectrometry (GD-MS) provides a depth resolution in the 

nanometer range – and a centimetric lateral resolution [3]. This technique has a ppb detection limit 

[10] and a 1% mass resolution for lithium was reached [11]. Some of the most precise techniques in 

the three dimensions are extreme ultraviolet laser ablation and ionization mass spectrometry (EUV 

MS) that reached nanoscale resolution [12,13] and atom probe tomography (APT) [14] with a 

resolution in the nanoscale range as well [15]. The highest precision on the isotopic ratio is reached by 

Nanoscale secondary ion mass spectrometry (NanoSIMS) and laser ablation coupled with an 

Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) (possibly coupled with multi-collector 

detection [16]) with respectively a < 1‰ on the lithium isotopic ratio [17] and 2‰ uncertainty on the 

carbon isotopic ratio [18]. Those techniques reach a sub-ppb detection limit for NanoSIMS [19] and a 

sub-ppm limit for LA-ICP-MS [8]. Spatial resolution of NanoSIMS (10 nm to 10 µm [12,20,21]) is higher 

than LA-ICP-MS (surface and depth resolution in the micrometric range [12,20,22,23]). Time of Flight 

Secondary Ion Mass Spectrometry (ToF-SIMS) is also a powerful analytical technique as it allows to 

perform analysis with a 100 nm to 10 µm lateral resolution [19,20], a nanometric depth resolution [24] 

and a ppm to ppb detection limit [19,24–26] and reach uncertainties lower than 1% on the lithium 

isotopic ratio [1,17]. Other analytical techniques based on laser ablation were used, such as laser 

ablation coupled to laser-induced fluorescence [27], which achieves an uncertainty of 4% on the 

lithium isotopic ratio, pseudocontinuum source atomic absorption spectroscopy (psCS-AAS) [28], 

Tunable Diode Laser Absorption Spectroscopy (TDLAS) [29] or laser-induced breakdown spectroscopy 

(LIBS) [30–32]. All these techniques were implemented at low or very low pressure, in order to limit 

the effects of spectral broadening [33]. For further information on optical systems for standoff isotopic 

analysis the review of Harilal et al. (2018) [33] is very complete. 

As a complement to those analytical methods, a new technique called laser-induced breakdown 

self-reversal isotopic spectrometry (LIBRIS) was developed by Touchet et al. [34,35] to perform lithium 

isotopic analysis on solid samples without sample preparation. This technique uses either the 

wavelength of the self-absorption dip [34] or the wavelength of the emission line of the 670.8 nm 

lithium emission line. The wavelength of this line is indeed directly correlated to the lithium isotopic 

ratio. Touchet et al. [34,35] used a 50 µm laser spot on lithium carbonate (Li2CO3) and reached a 6% 

relative uncertainty on the 6Li isotopic abundance. LIBRIS was then developed for the analysis of a solid 

polymer electrolyte part of solid-state batteries, with a crater diameter of 7 µm [36]. However, 

quantitation of the 6Li isotopic abundance required to accumulate 20 laser shots, therefore limiting 

high-resolution analysis to one-dimensional systems. In order to truly analyze 2D solid-state batteries 
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systems, in this paper we develop the LIBRIS technique in single-shot mode and with twice lateral 

resolution. 

This paper presents the first development of the technique to perform fast spatially-resolved 

quantitative lithium isotopic analysis of solids, both in depth (z resolution) and in configuration of high 

resolution surface mapping (x and y resolution). Note that in the following sections of this article, we 

will simply refer to this technique as laser-induced breakdown spectroscopy (LIBS), as the acronym 

LIBRIS, originally created for the analysis of self-absorbed lines, is no longer relevant since the 

technique was shown to be applicable to emission lines [36]. 

2. Materials and methods 
2.1. Experimental setup and measurement parameters 
Two different LIBS systems operating with a 266 nm frequency-quadrupled Nd-YAG laser and a 1-

m focal length Czerny-Turner spectrometer (Jobin-Yvon THR1000) equipped with an intensified charge 

coupled device (iCCD) camera (Andor iStar) were used. Both systems were presented in our previous 

work [36]. The focusing lens is a 200mm plano-convex lens for the low-resolution system and a x15 

microscope lens (LMU-15X-266, OFR) for the high resolution system. The energy of the laser used for 

high lateral resolution analysis was reduced by the use of a laser beam attenuator and a diaphragm. 

The dimensions of ablation craters obtained on the samples were characterized using a white light 

optical profilometer (Bruker ContourGT). The acquisition parameters are summarized in Table 1 for 

both analyzes. Note that it was chosen to integrate temporally the plasma emission to collect more 

light, hence to have a better signal-to-noise ratio, than when using a time-resolved detection of the 

plasma. Also, the slit was strongly broadened for high resolution measurements, up to 540 µm, in order 

to increase the plasma light collection efficiency. That was necessary since micro-ablation produced a 

very small and transient plasma. 

Table 1: measurement parameters for depth profile measurement and surface mapping 

 
Depth profile measurement Surface mapping 

Gate delay 0 µs 0 µs 

Gate width 100 µs 100 µs 

CCD exposure 0.05 s 0.05 s 

Intensifier gain 3000 3000 

Laser spot size 50 µm ≈ 1 µm 

Number of laser shots per crater 500 1 

Step between craters n.a. 7 µm 

Spectrometer slit width 43 µm 540 µm 

Laser pulse energy 5.3 ± 0.3 mJ 10 ± 0.5 µJ 

Background gas atmosphere ambient air argon 
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2.2. Samples 
Epoxy containing lithium carbonate (Li2CO3) samples were prepared by mixing two lithium 

carbonate powders, one with a natural isotopic abundance of lithium (7.5 ± 0.1 at. % of 6Li) (Sigma 

Aldrich, purity > 99%), and one enriched in 6Li (95.5 ± 0.1 at. % of 6Li) (Sigma Aldrich, purity > 99%). The 

powders were milled 15 min at a frequency of 30 Hz using a ball miller (Retsch, MM400). The resulting 

powder was then added to 1 mL of epoxy resin (Struers, ExpoFix) and stirred during 30 minutes using 

a magnetic stirrer. Then 0.130 mL of the hardening agent (Struers, ExpoFix) was added to the mixture 

and poured inside a 25 mm diameter mold. It was placed under vacuum atmosphere to remove 

bubbles and then left drying at atmospheric pressure and room temperature. Samples with variable 

6Li isotopic abundance were prepared for calibration. 

In order to demonstrate the ability to perform spatially-resolved isotopic measurements, both in 

depth and over the surface, two samples were assembled as presented on Figure 1, using the two 

commercial powders. The first sample was designed to allow performing z-axis analysis with a first 

layer smaller than the laser depth of field around the focal plane. The second sample was designed to 

present several interfaces between the different isotopic parts on a small surface. Then both samples 

were manually polished on abrasive paper and the last polishing was realized using a suspension of 

pyrogenic silica with 0.25 µm diameter (Struers, OP-S NonDry) on a vibratory polisher (Buehler, 

VibroMet 2). The resulting samples are schematically represented on Figure 1.  

 

Figure 1: diagram and pictures of the prepared samples, 7.5% 6Li in purple, 95.5% 6Li in dotted yellow, (A) for depth profile 
measurement, (B) for surface mapping.  The transparent part on each sample corresponds to epoxy resin containing no 

lithium carbonate.  

The typical absolute uncertainty on the lithium isotopic abundance in prepared samples is less than 

0.1%, it is mostly due to the uncertainty on the isotopic abundance of commercial powders. 
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2.3. Spectra treatment 
The lithium transition line considered is the Li I 2s²-2p² resonance line, since this line presents the 

largest isotopic shift of 15.8 ± 0.3 pm [37,38] between the resonant doublets at 670.7760/670.7911 

nm and 670.7918/670.8068 nm, respectively for 7Li and 6Li [39]. 

The isotopic measurement is based on the determination of the central wavelength of the doublet 

by spectral fitting. As it is well known in the LIBS literature, the line profile is a convolution between 

instrumental broadening (usually Gaussian), Stark broadening (Lorentzian) and Doppler broadening 

(Gaussian). In our case, since measurements were time-integrated, the contribution of Stark and 

Doppler broadening varied during the measurement and the resulting line profile was a complex 

convolution of those different contributions. 

For depth profile measurements under ambient air, self-reversal was observed. As shown on 

Figure 2, in this case the line profile had a typical width of 500 pm. The instrumental Gaussian 

broadening was 12.5 pm, and the Doppler width was estimated to 20 to 30 pm for a plasma 

temperature of 5000 to 10000 K [40]. Therefore, the Lorentzian Stark broadening was clearly 

predominant and the line profile was fitted by two Lorentzian curves, one for the emission line and 

one for the absorption dip. The resulting fit was found satisfactory as illustrated on Figure 2B. 

For high-resolution measurements under argon, the line was not self-reversed and had a typical 

width of 200 pm. In this case, the instrumental broadening was 150 pm due to the large slit width, and 

the instrumental profile was no longer Gaussian: it was a gate function. Consequently, neglecting the 

Doppler broadening like in the previous case, the resulting line profile was a convolution between the 

instrumental gate function and the Lorentzian Stark broadening. As shown on Figure 2C, we found that 

a single Lorentzian curve enabled to satisfactorily fit the spectrum.  
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Examples of fitted single-shot spectra for each lateral resolution are shown on Figure 2 (B) and (C).  

 

Figure 2: (A) single shot spectra of the Li I 670.8 nm line of epoxy containing Li2CO3 with a 250 µm lateral resolution at 7.5% 
6Li in yellow and 95.5% 6Li in purple. (A,B) single shot spectra of the fitted single-shot spectra of the Li I 670.8 nm line of 

epoxy containing Li2CO3 at natural abundance (7.5% 6Li) with 250 μm resolution (B) and 7 μm resolution (C). Black 
continuous line: raw data, light grey continuous line: fitted Lorentz profile modelling the emission line, light grey dashed line: 

fitted reversed line combining the emission line and the absorption dip, grey dotted line: residuals. 

The wavelength of the absorption dip or of the emission line is then used to determine the 6Li 

isotopic abundance. Figure 2 (A) presents spectra of 7.5% and 95.5% 6Li, the wavelength shift is clearly 

visible. 

3. Results and discussion 
3.1. Depth-resolved lithium isotopic analysis 
Our first objective is to demonstrate the feasibility of the depth-resolved isotopic analysis of 

lithium by LIBS on epoxy samples. Such an analysis would be useful with multi-layers containing 

different 6Li isotopic abundance samples. In order to estimate the ablation efficiency, Figure 3 presents 

the evolution of the crater dimension as a function of the laser shot number. The ablated depth 

decreases with the number of accumulated laser shots, on average it is about 0.74 µm per laser shot 

for a 500-shot crater. 
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Figure 3: evolution of the crater depth (blue dots) and diameter (orange triangle) as a function of the laser shot number 

To be able to quantitatively analyze the 6Li isotopic abundance in both layers of the epoxy sample 

A, a calibration curve on similar epoxy samples with variable lithium isotopic ratio was performed. In 

order to have the highest resolution in the z-axis, each measurement resulted from a single laser shot. 

The calibration results are presented in Table 2 and Figure 4.  

Table 2: analytical performances of LIBS analysis of 6Li isotopic abundance in epoxy samples containing lithium carbonate 
with 500 μm lateral resolution. a: slope of the calibration line, b: intercept, R2 : correlation coefficient, Δ6Li/6Li (50%): relative 
uncertainty with 95% of confidence at 50% of 6Li. 

 Theoretical values Epoxy sample 

a (pm) 15.8 ± 0.3 [38] 13.2 ± 0.8 

b (nm) 670.7810 670.782 ± 0.001 

R² / 0.9904 

Δ6Li/6Li (50%) - single laser shot / 9% 

 

The obtained calibration is consistent with the theoretical values and has a good correlation 

coefficient. Single-shot analysis leads to a relative uncertainty at 50% of 6Li of 9%, a satisfactory 

performance compared to our previous work on pure lithium carbonate samples, where an uncertainty 

of 6.0% was obtained for 20 accumulated laser shots [36]. As for the calibration line slope and 

intercept, in the absence of Stark and Doppler effects in the plasma, they are equal respectively to the 

isotopic shift between 7Li and 6Li, and to the wavelength of the 7Li line [34]. Those values are referred 

to as “theoretical values” in Table 2. Experimentally, for an unknown reason we obtain a calibration 

slope significantly lower than the theoretical one. In contrast, the experimental intercept is fully 

consistent with the theoretical one. 



8 
 

 

 

Figure 4: calibration curve of the 6Li isotopic abundance with 95% prediction bands, 500 µm lateral resolution, single-shot 

measurements on epoxy samples containing Li2CO3. The wavelength of the absorption dip is plotted as a function of the 

isotopic abundance in 6Li. Error bars are equal to 2 standard deviations over the number of replicas. Absolute uncertainties 

on the lithium isotopic abundance in the samples are less than 0.1% 

The next step was to perform a depth profile analysis of the two-layer epoxy sample presented 

in Figure 1 (A). 500 laser shots were achieved on each location, leading to craters of 500 ± 25 µm 

diameter and 370 ± 17 µm depth as shown on Figure 3. Then, single-shot spectra were analyzed 

separately. The 7Li-rich layer was on top of the 6Li-rich layer. Using a binocular magnifier, we measured 

the thickness of the 7Li-rich layer in the 4 cardinal points and found 221 ± 62 µm. So, according to 

Figure 3, we should reach this second layer after 50 to 200 laser shots. 

Figure 5 shows the evolution of the wavelength of the absorption dip as a function of the laser 

shot number. Both layers are clearly visible between laser shots 0-180 and 320-500, with a transitional 

part in-between. From Figure 3, we note that 180 laser shots lead to an ablation depth of about 

270 µm, consistent with our visual estimation of the 7Li-rich layer depth. The obtained wavelength are 

coherent with the direction in which we have positioned the sample, with the low 6Li isotopic 

abundance on the top. 

In the first layer, the mean wavelength corresponds to the measured wavelength of the 

calibration curve for natural lithium, i.e. with a 7.5% 6Li abundance. For the second layer, the 

wavelength is lower than the expected one observed for the 95.5% 6Li abundance on the calibration 

curve. This is explained by the Gaussian profile of the laser spot, leading to an ablation of the crater 

walls by the wings of the laser beam. This means that for each laser shot on the 95.5% 6Li layer we also 

ablate a part of the 7.5% 6Li layer, leading to an underestimation of the 6Li abundance. Another 
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phenomenon might induce a blue shift of the measured wavelength: a possible plasma confinement 

effect leading to a higher plasma density when the crater gets deeper, hence a stronger Stark effect. 

Yet, this might be limited considering the high diameter of the ablation crater compared to its depth. 

The one sigma standard deviation on the three repetitions of the measurement is also 

increasing once we start shooting in the 6Li-rich layer. This is attributed to the increasing photon noise 

as the signal is lowering with the laser shot number. 

 

Figure 5: evolution of the wavelength of the absorption dip as a function of the laser shot number, blue dots: mean value of 

three repetitions, grey line: 1 sigma standard deviation of the three repetitions, orange line: 7.5% and 95.5% measured 

wavelength from the calibration curve, orange dashed line: uncertainty on the 7.5% and 95.5% measured wavelength from 

the calibration curve 

Those results show that a depth-resolved isotopic measurement of lithium by LIBS is feasible, with 

a depth resolution lower than 1 µm, though with relatively large uncertainties. Such an analysis could 

be used to study large lithium isotopic variations in layered materials. To be able to measure steeper 

transitions and to avoid the underestimation of the deeper layer 6Li abundance, modifications could 

be made to the experimental setup in order to have a top-hat laser beam profile. Other methods exist 

for processing in-depth analysis results to determine phase transitions, such as Pearson 2D correlation 

plots [41,42]. In our case, however, this technique was not conclusive, as the shape of the spectra 

varies very little with isotopy. 

To conclude, the resolution is far from the nanometer depth resolution from GD-MS [3] and 1% 

mass resolution from GD-MS [3,11], though the main advantage of LIBS for lithium isotopic analysis is 

that the sample does not need to be a good conductor, the lateral resolution is twice better than for 

GD-MS and the analysis is quite quick and easy to perform. 
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3.2. Lithium high-resolution surface isotopic mapping  
The objective of this second part is to demonstrate the feasibility of a LIBS high-resolution surface 

mapping of the lithium isotopic abundance in an epoxy sample containing lithium carbonate. As we 

demonstrated in a previous work [36], the sample surface roughness is an important cause of 

measurement uncertainty when using a micro-ablation system. Therefore, the first step was to check 

that the polishing step was good enough to minimize surface irregularities (to be less than 10 µm peak-

to-peak). As presented on Figure 6 (A), we obtained a surface roughness of around 0.5 µm. We also 

observed holes over the surface with a 8 ± 2 µm depth and a 13 ± 4 µm diameter. They were mostly 

due to trapped air bubbles in the resin. Single-shot laser ablation craters were analyzed to characterize 

the analysis spatial resolution and 3.3 ± 0.7 µm diameter and 7.2 ± 2.5 µm depth craters were obtained. 

They are presented on Figure 6 (B). 

 

Figure 6: (A) profilometer analysis of an epoxy sample surface before ablation, (B) profilometer analysis of single-shot 
craters on epoxy samples using the high spatial resolution instrumentation. The apparent increasing depth of the Y profile is 

because craters are not perfectly aligned along the vertical direction. 

Single-shot calibration curve results for epoxy samples with different lithium isotopic abundances are 

presented in Table 3 and Figure 7.  

 
Table 3: analytical performances of LIBS analysis of 6Li isotopic abundance in epoxy samples containing lithium carbonate 
with 3.3μm lateral resolution. a: slope of the calibration line, b: intercept, R2 : correlation coefficient, Δ6Li/6Li (50%): relative 
uncertainty with 95% of confidence at 50% 6Li, FWHM: full width at half-maximum of the emission line. 

 Theoretical values Epoxy sample 

a (pm) 15.8 ± 0.3 [38] 15.2 ± 1.3 

b (nm) 670.7810 670.778 ± 0.001 
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R² / 0.9786 

Δ6Li/6Li (50%) - 20 accumulated laser shots / 20% 

Δ6Li/6Li (50%) - laser single shot / 40% 

 

Looking in detail at the calibration parameters, we see that the slope is consistent with the 

theoretical value. The intercept is a little bit lower than the theoretical value; therefore, a small blue 

shift occurs. It can be attributed to a matrix effect when ablating the epoxy resin. The relative 

uncertainty on the 6Li isotopic abundance in the mid-range of the calibration is of 20% when we 

consider the average of 20 laser shots, and of 40% when we consider the single-shot values. In 

comparison with the results previously obtained [36] on lithium carbonate with 30% relative 

uncertainty with 20 accumulated laser shots, the uncertainty was improved despite a lithium 

concentration about 5 times lower (100 %wt. against 21 %wt. in epoxy samples). Furthermore, the 

crater size was reduced from 11 µm diameter and 3.5 µm depth to 3.3 µm diameter and 5 µm depth, 

which induces a crater volume twice as small. Therefore, although the lithium ablated mass in the 

plasma is 10 times lower than for the lithium carbonate samples, we get an improvement of the 

relative uncertainty on the measurement. This is due to the lower roughness of the surface inducing 

an easier and better positioning of the sample in the laser focal plane. It indeed reduced an important 

source of uncertainty which was previously determined [36].  

 

Figure 7: LIBS calibration curve of the 6Li isotopic abundance in epoxy containing Li2CO3 with 95% prediction bands, 3.3 µm 

lateral resolution, single-shot measurement. The emission line wavelength is plotted as a function of the isotopic abundance 

in 6Li. Error bars are equal to 2 standard deviations over the number of replicas. Absolute uncertainties on the lithium 

isotopic abundance in the samples are less than 0.1%. 
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Then, the sample presented in Figure 1 (B) was analyzed. A 350x350 single-shot mapping was 

realized, with a 7 µm step, in the junction of the four sample parts, the analysis lasted ~3h30. An image 

of the analyzed area is shown on Figure 8 (A). The transparent parts are epoxy without lithium 

carbonate due to the difficulty to have a close contact between four solid sample parts. 

Each single-shot spectrum was fitted using a simple Lorentz function and using the previously 

presented calibration curve, the isotopic abundance corresponding to the wavelength of the emission 

line was calculated. As no lithium was present on some parts of the mapping, a 575 counts background 

threshold was introduced to keep the spectra only where a significant lithium signal appeared, the 

background mean value being 540 counts. The resulting mapping is presented in Figure 8 (B).  

 

 

Figure 8: (A) picture of the sample surface after the analysis taken using a binocular magnifier, the visible square 
corresponds to the ablated matrix, (B) LIBS mapping of the 6Li isotopic abundance with a 575 counts intensity threshold, 

350*350 laser shots with a 7 µm step 

On the LIBS lithium isotopic mapping, lithium is not always detected, even in lithium-containing 

epoxy parts. This may be due to remaining air bubbles during the sample preparation steps, or to a 

lower lithium concentration inducing a signal lower than the threshold.  

The lithium-containing parts are also not fully homogeneous, which is not quite surprising as 

the relative uncertainty in concentration is higher than the color bars steps (every 25%).  

The orange spots in the 95.5% 6Li epoxy parts (yellow parts of the mapping) are more present 

in the border of the mapping, where the laser shot ablates less lithium. It means that a red shift of the 

emission line occurs, in accordance with an assumed decrease of the plasma density. 

 

Figure 8 shows that it is feasible to perform fast and semi-quantitative lithium isotopic mapping 

using LIBS technique with a 3.3 µm lateral resolution on epoxy samples containing lithium carbonate. 

A 40% relative uncertainty on the 6Li isotopic abundance for single-shots measurements at 95% 

confidence was obtained. Compared to other analytical techniques, LIBS for lithium isotopic analysis is 
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less precise than ToF-SIMS [1,17], LA-MC-ICP-MS [16] and NanoSIMS [19] on the 6Li isotopic abundance 

with a worse surface resolution, however it allows faster analysis on bigger surfaces. The obtained 

uncertainty on the 6Li isotopic abundance is relatively high, but it is enough to study large isotopic 

variations, e.g. for isotopic labeling experiments in solids. Several ways of improvement to decrease 

this uncertainty could be implemented, such as a shot-to-shot pulse energy correction [36] or by 

increasing the plasma emission collection efficiency to improve the signal-to-noise ratio. 

4. Conclusion 
 

LIBS enables to perform lithium isotopic analysis in solid samples. In this paper, we developed this 

technique for depth profile measurements with a 9% relative uncertainty on the 6Li isotopic abundance 

with 0.74 µm depth resolution. The first high-resolution surface lithium isotopic mapping obtained by 

LIBS with a 3.3 µm lateral resolution and 40% relative uncertainty on the 6Li isotopic abundance was 

presented.  

This work opens ways to a lot of possibilities for spatially-resolved studies of lithium isotopic 

abundance in solid samples by using LIBS. As an example, a proof-of-concept of LIBS application to the 

study of lithium isotopic labelling in solid-state electrolytes of lithium batteries was already described 

[36]. This paper, by presenting the incorporation of the spatial information to LIBS for lithium isotopic 

analysis, opens the way to lithium isotopic tracing in solid-state batteries using depth profile 

measurements and high-resolution mappings. Therefore, our future work will address this issue, 

particularly in order to analyze the interfaces in solid-state batteries and to study the lithium transport 

during or after electrochemical cycling.  
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