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Indium sulfide (In2S3) is a promising candidate for the replacement of CdS buffer layers in 

solar cell devices, while hexaindium heptasulfide (In6S7) presents interesting properties for its 

use as absorber material. In this work the fabrication of In2S3 microcolumns as well as novel 

In6S7 nanowires with diameters of about 70-120 nm is reported. The structures are grown 

following a thermal evaporation-deposition method at temperatures between 900 and 1000 ºC. 

Control of the phase and morphology of the structures is achieved through both the 

evaporation and deposition temperatures, which can be tuned separately. Energy dispersive 

spectroscopy shows no traces of residual oxygen, while X-ray photoelectron spectroscopy 

indicates the presence of small amounts of oxygen incorporated at the surface of the structures. 

The In6S7 nanowires are found to be degenerated n-type semiconductors, with the Fermi level 

above the conduction band minimum. The origin of this n-type degeneracy is discussed in 

terms of S vacancies. 

 

1. Introduction 

The In-S system has been extensively studied for several decades and it is currently of great 

interest due to its potential applications in optoelectronics and the solar cell industry. Several 

In-S based compounds have been reported in the literature such as In2S3, InS, In3−xS4 and 

In6S7.[1,2] Among them, indium sesquisulfide (In2S3) and hexaindium heptasulfide (In6S7) are 
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attracting an increasing interest in photovoltaics and as photodetectors. In2S3 is currently 

being investigated for replacing CdS buffer layers in high efficiency solar cell based on 

CuInS2-In2S3 heterostructures.[3–6] The presence of three In2S3 polymorphic structures is also 

of interest to tailor the required material properties for different applications. Cubic α-In2S3 

and trigonal γ-In2S3 phases are stable above 420 and 754 ºC respectively, although they can be 

stabilized at room temperature by incorporating an excess of In (α-phase) or doping with As 

or Sb (γ-phase).[7] Tetragonal β-In2S3 is the most studied In2S3 phase as it is stable at room 

temperature. It presents a defective spinel structure with an indirect bandgap of around 2.0 

eV,[8,9] and behaves as an intrinsic n-type semiconductor due to the presence of S vacancies, 

with large photoconductivity responses.[10] It also presents a variable direct bandgap of 2.2 – 

2.8 eV, which is strongly dependent on its growth conditions, stoichiometry and 

microstructure.[11,12] This variable bandgap can be exploited in the fabrication of solar cell 

window layers, in replacement of other wide bandgap materials. Oxygen incorporation into 

the indium sulfide lattice has been reported to have a positive effect as oxygen-containing 

layers exhibit properties matching the specifications of solar cell buffer layers.[13] 

Stoichiometric In2S3 is a highly resistive material which becomes conductive when oxygen 

replaces sulfur, despite widening its bandgap.[14] Nanostructuring of the surface has been used 

as a way to decrease the cell reflectivity and thus increase their energy conversion. Several 

studies have been reported on nanostructured In2S3 grown by different methods.[6,10,15–19] 

Monoclinic hexaindium heptasulfide (In6S7) was first identified by Duffin and Hogg.[1,20] It 

belongs to the P21/m space group, presents an intrinsic n-type conductivity[21] and, contrary to 

β-In2S3, has a direct bandgap usually reported in the range of 0.6-0.9 eV, although more 

accurate measurements estimated its value to be 0.93 eV.[22,23] Narrow bandgap materials are 

typically used in infrared related applications such as photodetectors; however they can also 

be used as absorbers in solar cells. Zdanowicz et al.[24] showed that narrow bandgap (~1 eV) 

single junction solar cells may have conversion efficiencies as high as 28% (compared to the 
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optimum 33%), while presenting reduced performance degradation under poor irradiation 

conditions, such as those usually present in the northern countries. Besides, the theoretical 

maximum efficiency of double junction cells is achieved when the low bandgap absorber is 

close to 1 eV, regardless of the irradiation or temperature conditions. Similarly, the advent of 

thermophotovoltaics has shifted the attention to narrower bandgap materials to efficiently 

absorb the infrared part of the spectrum in thermal waste recovery applications.[25] Typical 

materials used in this field are Si, GaSb, copper indium gallium diselenide (CIGS) or Ge, with 

bandgaps in a similar range as In6S7. Therefore In6S7 is a promising candidate as absorber 

material in the field of photovoltaics.[23,26] Moreover, this material has demonstrated 

photocatalytic activity under visible light irradiation.[27] However, despite its interest there are 

scarce reports on the physical properties of this material, which has been obtained mainly as 

single or polycrystalline bulk samples. 

In this work we report the growth by a vapor phase deposition method of β-In2S3 columnar 

microcrystals and novel In6S7 nanowires. This method has been demonstrated to yield high 

density of elongated micro and nanostructures of different semiconductors without the use of 

a catalyst.[28–30] Control of the phase and morphology of the crystals is achieved by tuning the 

deposition temperature as well as the supersaturation of the evaporated precursors, which in 

turn is controlled through the pressure inside the furnace and the evaporation temperature at 

its center. Their morphological, structural and electronic properties are investigated by means 

of X-ray diffraction (XRD), energy dispersive spectroscopy (EDS) and X-ray photoelectron 

spectroscopy (XPS). 

 

2. Experimental Section 

In2S3 pellets, obtained by compaction of commercial powder (99.9 % purity, Sigma Aldrich), 

were used as the precursor, while ceramic In2O3 discs, obtained by oxidation of In2S3 pellets 

at 900 ºC in air, were employed for the deposition and growth of different In-S micro- and 
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nanostructures. The precursors were loaded into a sealed horizontal furnace with a base 

pressure of ~10−2 mbar, and heated at either 900 or 1000 ºC for 5 h under argon flow. The 

In2O3 substrates were located downstream from the precursor, in the low temperature region 

of the furnace. Two different substrates, separated 5 cm from each other, were used per 

treatment. The corresponding deposition temperatures were approximately 730 and 540 ºC for 

the treatment at 900 ºC, and 825 and 650 ºC for the treatment at 1000 ºC. A scheme of the 

experimental setup, as well as the temperature profile and sample location is shown in Figure 

1. Samples are labeled according to the treatment temperature and location of the substrates 

(A or B), e.g. sample 900B (see Figure 1b). Composition and phase identification of the 

samples was performed by means of EDS with a Bruker AXS 4010 detector mounted on a 

Leica 440 scanning electron microscope (SEM), and XRD in both Bragg-Brentano and 

grazing incidence configurations employing a PANalytical's X'Pert MPD diffractometer. XPS 

measurements were performed at the ESCA microscopy beamline of the Elettra Synchrotron 

facilities, with a photon energy of 640 eV, and a resolution of 0.2 eV. The scanning 

photoelectron microscope can work with spatial resolution in the submicrometer range in both 

spectroscopy and imaging modes, enabling local XPS measurements to be obtained on 

individual micro- and nanostructures. Carbon 1s peak (284.4 eV) from residual carbon species 

was used as a reference for calibration of the peak positions in the XPS spectra. 

 

3. Results and discussion 

After the thermal treatments, a color change is observed in the originally yellow substrates 

due to the deposited material. In the case of the treatment performed at 900 ºC, both samples 

(900A and 900B) present a metallic dark gray color. XRD patterns recorded in Bragg-

Brentano configuration indicates that sample 900A (the one closer to the precursor pellet) is 

covered by -In2S3, with some traces of cubic In2O3 pertaining to the ceramic substrate, as 

revealed by comparison with standard JCPDS cards 03-065-0459 and 00-006-0416, 
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respectively (Figure 2a). On the other hand, sample 900B shows only the presence of In2O3 

peaks from the substrate; however, when the setup configuration is changed to grazing 

incidence, a plethora of new peaks can be observed, revealing the existence of a deposited 

very thin layer of different composition (Figure 2b). These peaks cannot be attributed to either 

In2O3 or any of the conventional In2S3 or InS phases; instead they are identified as In6S7 

(JCPDS card 01-072-0011), with contribution from the In2O3 substrate on the most intense 

peaks. 

Figure 3 shows representative SEM images of the surface of both samples. The surface of 

sample 900A is essentially composed of small crystallites and large, faceted grains with 

triangular terraces. The corresponding In:S ratio measured by EDS is rIn:S = 0.69 (Figure 4a), 

very close to stoichiometric In2S3 (rIn:S = 0.67), in agreement with XRD results. Sample 900B, 

on the other hand, is covered by nanowires with diameters of 70 to 120 nm and lengths up to 

10 µm. These nanowires can be present either individually (Figure 3b) or grouped together 

forming bundles like those shown in Figure 3c. A detail of the bundles, which present 

thicknesses of several microns, is shown in Figure 3d, where the composing single nanowires 

can be clearly distinguished. Typical In:S ratios of rIn:S = 0.98-1.17 (Figure 4a) measured on 

the nanowires indicate an excess of In compared to the stoichiometric formula of In6S7 (rIn:S = 

0.86). Since no signal of metallic In was found by XRD it is suggested that the excess of In is 

actually a deficiency of S, which is a common characteristic of the In-S material system. No 

traces of residual O were found by EDS on any of the samples within the resolution limit of 

the technique. 

For treatments performed at 1000 ºC each sample presented a different color. The substrate 

closer to the precursor (sample 1000A) maintained its yellow surface, indicative of an almost 

inexistent material deposition, except for a small region at the edge opposite to the precursor, 

which showed a dark reddish coloration. To differentiate both regions they will be hereinafter 

called samples O-1000A (yellow) and S-1000A (dark red), respectively. XRD measurements 
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performed on sample 1000A shows mainly peaks associated to In2O3, with a very small 

contribution from the most intense peaks of -In2S3 (marked with a § symbol in Figure 2a), 

most likely coming from the reddish region S-1000A. This region is too small to be probed by 

XRD independently from the rest of the sample, however the contribution from -In2S3 

intensifies slightly when the beam is localized on it (Figure 2c), indicating the deposition of 

-In2S3 at this region. The yellow area is formed by sintered grains and in some cases well 

faceted crystals with pyramidal or octahedral shapes are also developed as the one shown in 

the inset of Figure 5a. The reddish region on the other hand is covered by the same triangular 

terraces characteristic of sample 900A, intercalated with areas of sintered In2O3 grains and 

pyramids (Figure 5a). EDS measurements confirm that the surface of the (yellow) region O-

1000A is essentially composed of In2O3, with no traces of sulfur, while the triangular terraces 

from S-1000A are composed of In2S3, with an In:S ratio of rIn:S = 0.68, close to the 

stoichiometric value, and no residual O (Figure 4b). 

Sample 1000B on the other hand presented a metallic dark gray color, similar to sample 900B, 

and it is mainly covered by In6S7, as evidenced from the XRD pattern (Figure 2a). SEM 

images show the formation of individual nanowires at the edge of the sample (Figure 5b), 

while the surface is totally covered by elongated grains (Figure 5c), which are the result of the 

coalescence of nanowire bundles, as evidenced from their grooved appearance. Measured In:S 

ratios of rIn:S = 0.82 (Figure 4b) are close to the expected values for In6S7 (rIn:S = 0.86), in 

agreement with XRD. The region closer to the gas inlet presents a different morphology, with 

triangular shaped column-like crystallites (Figure 5d and inset). This crystallites resemble 

those found on sample 900A and present In:S ratios of around rIn:S = 0.71, closer to the In2S3 

phase. Localized XRD measurements shows again intensified - In2S3 peaks, confirming this 

composition. 
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Further investigation of the surface composition of the samples was performed by XPS. 

Measurements were carried out on representative regions of the three studied phases, namely 

samples 900B, 1000B, and the In2O3 and In2S3 rich regions of sample 1000A. XPS spectra of 

the In2S3 precursor powders were also obtained as reference. Figure 6 shows the 

corresponding survey spectra, as well as the S (2p), In (3d), O (1s) core levels and valence 

band (VB) of the samples. All the peaks can be properly described by single component Voigt 

profiles except for the S (2p) core level, which is composed by two doublets in all cases. The 

main doublet is located at binding energies (BE) of approximately 161.7 eV (2p5/2) and 163.0 

eV (2p3/2), while a weak component appears around 162.6 and 164.0 eV, as indicated by the 

dashed lines in Figure 6b. Table 1 shows the obtained binding energies for all the studied core 

levels, as well as the Fermi level with respect to the VB maximum (EF – VB). The binding 

energy of the main doublet of the S (2p) core level shows very small variations between 

different samples and corresponds to S bonded to In for all the samples, as reported by Tao et 

al.[31] (BE S(2p3/2) ~ 161.7 eV). The second contribution could be attributed to S deficient 

regions, similar to the photoemission process described by Fan and Goodenough[32] to explain 

the high energy component of the O (1s) core level in In2O3. Another possibility would be the 

formation of S-O bonds, however it can be ruled out since the binding energies of SOx species 

are several eV higher than the values observed here.[33] 

Contrary to the case of S (2p) core level, In (3d) (Figure 6c) shows appreciable shifts between 

the different samples. Reference In2S3 powders as well as the O-rich region of sample 1000A 

(O-1000A) present In (3d5/2) binding energies close to the reported values for pure In2S3 

(~444.9 eV)29 and In2O3 (~444.7 eV),[32,33] respectively. For samples 900B and 1000B, on the 

other hand, the values are shifted towards higher binding energies, up to 0.57 eV compared to 

In2O3, and up to 0.20 eV with respect to In2S3. Besides no contribution from metallic In0 (BE 

In (3d5/2) ~ 443.8 eV) is observed on any of the samples, supporting the surface S deficiency 

evidenced by the presence of the second component in the S (2p) spectra, and in agreement 
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with the bulk S deficiency observed by EDS in sample 900B. The BE shift of samples 900B 

and 1000B can be attributed to the presence of In6S7 phase, in agreement with XRD and EDS 

measurements, although its exact origin is unclear. Chemical shifts are usually produced by a 

change in oxidation state of the element; however an increase in binding energy would be 

explained by an increase in oxidation state of In, while the opposite is expected in the In6S7 

compound as the average oxidation state of In should be closer to In2+ than In3+. Other 

possible origins could be related to distortions in the bonding distances, charge effects or 

quantum confinement, but they usually produce a global change in the core levels,[34] while 

shifts on the S (2p) core level are essentially negligible. Interestingly, the S-rich region of 

sample 1000A (S-1000A) shows In (3d) binding energies closer to samples 900B and 1000B 

than to the In2S3 reference powder. This seems to contradict the XRD results which indicated 

the presence of β-In2S3 on this region of sample 1000A. The energy difference between 

In(3d5/2) and S (2p3/2) core levels is a better indication of the presence of different compounds 

as it is characteristic of each material and has the benefit of not being affected from external 

factors such as surface charging effects. The obtained values for the different samples are 

displayed in Table 1. Reference In2S3 powder has a value of In (3d3/2) – S(2p3/2) = 283.2 eV, 

in agreement with reported values from the literature;[31] however, samples 900B, 1000B as 

well as S-1000A all show values of 283.5 eV, with no variation between them, further 

confirming the assignment to In6S7. The highly surface sensitive XPS technique confirms the 

presence of a very thin layer of In6S7 on the surface of samples 900A and S-1000A, which 

would explain their darker (gray or red) coloration as compared to the usual orange tone of 

the In2S3 powders. The corresponding diffraction intensity would be too weak to yield 

appreciable XRD peaks in a normal diffractometer, similar to what happened on sample 900B, 

where the XRD patterns were dominated by the underlying In2O3 even at grazing incidence 

conditions. 
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Representative O (1s) core level spectra recorded from samples 900B, 1000B, S-1000A and 

O-1000A are shown in Figure 6d. As mentioned before, all peaks can be fitted to a single 

component, which for sample O-1000A corresponds to the characteristic binding energy of 

oxygen bound to In3+ ions, as reported in the literature (BE O(1s) ~ 530.7 eV).[28,32] No traces 

of the characteristic signatures of oxygen deficient regions (BE O(1s) ~ 531.8 eV) or adsorbed 

oxygen (BE O(1s) ~ 532 eV) were found. Samples 900B, 1000B and S-1000A shows slightly 

larger binding energies, however, the observed shift is not large enough to be produced by 

adsorbed oxygen, and it is thus concluded that small amounts of O are incorporated into the 

In6S7 lattice (note that spectra in Figure 6d are normalized, the actual O (1s) intensities are 

much lower on these samples compared to the O-1000A one). The distinct crystalline 

environment with respect to In2O3 should account for the small BE differences compared to 

the sample O-1000A. 

These results are consistent with the measured valence band profiles, shown in Figure 6e. As 

can be observed, the VB onset is shifted for samples 900B, 1000B and S-1000A (average EF – 

VB ~ 1.26 eV) compared to reference In2S3 powders (EF – VB ~ 1.68 eV) and sample O-

1000A (EF – VB ~ 2.15 eV). The last two values are compatible with slightly n-type In2S3 and 

In2O3, having bandgaps of 2.0 and 2.7 eV,[8,9,35] respectively. Oxygen vacancies in In2O3 are 

well known sources of charge carriers and the responsible for its intrinsic n-type doping. 

Therefore, the observed low doping level in sample O-1000A is in agreement with the 

absence of the O (1s) component at 531.8 eV, related to oxygen deficient regions. In6S7, on 

the other hand, is reported to have a direct band gap of approximately 0.9 eV.[22,23] Therefore 

the obtained EF – VB values on samples 900B, 1000B and S-1000A would indicate a 

degenerate n-type state, with the Fermi level well within the conduction band. This degenerate 

doping could explain the metallic tone of the samples and its origin is most probably related 

to the presence of S vacancies (VS), consistent with the attribution of the second component 

of the S (2p) core level to S deficient regions and the EDS results. Calculation of the relative 
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intensity between both S (2p) components could give an indication of the amount of VS. 

However, the presence of O in the In6S7 can appear either as isoelectronic substitutional 

impurity, unaffecting the doping level, or in the form of O2- interstitials, leading to 

compensating p-type doping, thus making the relation between the intensity ratio of both S 

(2p) components and the Fermi level non-trivial. On the other hand, incorporation of O leads 

to a widening in the bandgap of β-In2S3.
[14] If a similar effect takes place on the In6S7 phase, it 

could partially explain the increased EF – VB level observed in our samples. However, 

comparison of the intensity of the O (KVV) Auger peak relative to the In (4s) peak (Figure 

6a) clearly indicates that the amount of O incorporated at the surface of this phase is 

significantly lower than in reference In2S3, and thus the expected effect of O into the In6S7 

bandgap (if any) should be marginal. 

The obtained morphologies and chemical compositions are clearly related to both the 

evaporation temperature of the precursor and the deposition temperature. An increased 

evaporation temperature leads to higher partial pressures of In and S in the furnace 

atmosphere, while a decreased temperature deposition enhances the rate at which both species 

can be incorporated onto the substrates. Hence, the formation of monoclinic In6S7 is favored 

at lower deposition temperatures (samples 900B and 1000B, 540 and 650 ºC respectively), 

while at higher deposition temperatures essentially β-In2S3 crystallites are obtained (samples 

900A and S-1000A, 760 and 825 ºC, respectively), covered by a very thin In6S7 layer, only 

detectable by surface sensitive techniques (i.e. XPS). The fact that the edge of sample 1000B 

closer to the gas inlet, i.e. at slightly higher deposition temperature, is mainly covered by β-

In2S3 while the rest of the sample is composed of In6S7 indicates that the temperature 

transition from favored deposition of In6S7 to β-In2S3 is close to 650 ºC. At deposition 

temperatures of 825 ºC or higher the formation of β-In2S3 is strongly inhibited, leading to 

almost uncovered substrates (sample 1000A). As the substrate temperature is reduced the 

amount of deposited In2S3 increases, changing the surface morphology from the early 
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formation of triangular grains and terraces (edge of sample 1000A, Figure 4a) to well-formed 

triangular crystals (sample 900A, Figure 3a), and columnar crystallites with 3-fold symmetry 

at lower deposition temperatures (edge of sample 1000B, Figure 4d). Since β-In2S3 is usually 

employed as buffer layer in solar cell applications, the formation of columnar crystallites 

could be used to enhance the capture of photogenerated carriers, similar to mesoporous TiO2, 

and at the same time to reduce the sample reflectivity. 

Comparison of XRD patterns recorded on samples 900B and 1000B, as well as the degree of 

coalescence of the nanowire bundles, indicate that the amount of In6S7 deposited on sample 

1000B is far larger than on sample 900B, despite being at higher substrate temperature. This 

can be explained by the higher precursor temperature of the treatment at 1000 ºC, which leads 

to the evaporation of larger amounts of In and S, which are then available for the growth of 

In6S7 micro and nanostructures. Since the vapor pressure depends exponentially on the 

temperature, it is expected that the supersaturation increases more in the vicinity of sample 

1000B than in sample 900B. Similarly, the anisotropic growth is usually enhanced by lower 

supersaturation values, which explains why the formation of nanowires and nanowire bundles 

is favored in sample 900B. The presence of a very thin In6S7 layer atop of the microstructured 

β-In2S3 crystallites appears as a rather interesting opportunity for solar cell applications as this 

process would directly combine an absorber (In6S7) and the In2S3 window/buffer layer. 

 

4. Conclusion 

In summary, we have successfully grown β-In2S3 columnar microcrystals and monoclinic 

In6S7 nanowires by a vapor phase deposition method, as confirmed by XRD and XPS. It was 

found that deposition of In6S7 is favored at temperatures below 650 ºC, while control of the 

supersaturation was possible by tuning the evaporation temperature, leading to the formation 

of either In6S7 nanowires or compact layers. At higher deposition temperatures the formation 

of β-In2S3 columnar microcrystals as well as compact layers is enhanced, while the growth of 
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In6S7 is limited to very thin layers atop. No traces of oxygen were found by EDS in the bulk 

of deposited In6S7 or In2S3 structures, and only minor incorporation of oxygen on the surface 

of the samples was detected by XPS. The formation of In6S7-In2S3 heterostructures seems as 

promising alternative for solar cell applications as both the absorber and window/buffer layers 

could be directly grown during the same treatment, with control on the morphology of the 

samples. 
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Figure 1. (a) Scheme of the experimental setup for the growth of the samples. (b) 

Temperature profile inside the furnace and location of the precursor and the substrates for 

each thermal treatment. Sample notation is indicated as a function of substrate thermal 

treatment and deposition temperature. 
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Figure 2. (a) Representative XRD patterns from samples 900A (In2S3, symbol §), 1000A 

(In2O3, symbol †) and 1000B (In6S7, symbol ‡). Some of the most intense peaks of each phase 
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are indexed. (b) The In6S7 layer in sample 900B is too thin to yield sufficiently intense 

diffraction peaks in Bragg-Brentano configuration, however, weak diffraction peaks from this 

phase are observed at grazing incidence. (c) Detail of the XRD patterns recorded at yellow 

(O-1000A, red line) and orange (S-1000A, black line) regions of sample 1000A, showing the 

increase in intensity of the weak In2S3 peaks when the orange region is located directly under 

the X ray beam. 

 

Figure 3. SEM images corresponding to the characteristic structures obtained at 900 ºC: (a) 

crystallites and triangular terraces of sample 900A. (b) and (c) a dense coverage of individual 

nanowires and nanowires bundles respectively from sample 900B. (d) A detail of the bundles 

in sample 900B. 
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Figure 4. EDS spectra recorded on samples treated at (a) 900 ºC, substrates 900A (Figure 3a) 

and 900B (Figure 3b), and (b) 1000 ºC, substrates S-1000A (Figure 5a) O-1000A (inset of 

Figure 5a) and 1000B (Figure 5c). Arrow in (a) indicates the location of the O peak. 
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Figure 5. Representative SEM images of the structures obtained at 1000 ºC. (a) Coexistence 

of sintered In2O3 crystallites and triangular In2S3 grains and terraces from sample 1000A. 

Inset shows a well faceted In2O3 octahedron. (b) and (c) Example of an individual nanowire 

protruding from the edge of sample 1000B and elongated grains covering its surface. 

Elongated grains are formed from coalesced nanowire bundles. (d) Columnar crystallites 

obtained at the region closer to the gas inlet on sample 1000B. Inset in (d) shows a detail of 

two of these microcolumns. 
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Figure 6. Representative normalized (a) XPS survey spectra, (b) S (2p), (c) In (3d), (d) O (1s) 

core levels and (e) VB region of the obtained phases, corresponding to the O and S rich 

regions of sample 1000A (O-1000A and S-1000A), the β-In2S3 precursor powders, and the 

In6S7 covered 900B and 1000B samples. The spectra are offset for the sake of clarity. Dashed 

lines in (b) are the best fit to two doublets of the S (2p) core level of reference In2S3 powders. 
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Table 1. Binding energies of the S (2p), In (3d) and O (1s) core levels as well as the energy of 

the Fermi level with respect to the valence band maximum (EF – VB) for the studied samples. 

The energy difference between S(2p3/2) and In(3d5/2) is also indicated. All the values are given 

in eV. 

Sample S (2p3/2) S (2p1/2) In (3d5/2) In (3d3/2) O (1s) EF – VB In (3d5/2) – S (2p3/2) 

In2S3 161.75 163.01 444.99 452.93 - 1.68 283.2 

900B 161.71 163.05 445.19 453.07 530.99 1.18 283.5 

1000B 161.67 163.01 445.15 453.03 530.90 1.32 283.5 

O-1000A - - 444.62 452.51 530.63 2.15 - 

S-1000A 161.65 162.97 445.14 453.03 530.85 1.28 283.5 




