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Abstract 

In this paper, using the WIEN2k code and the theoretical frameworks of the Boltzmann theory 

and density functional theory, we completed a first guideline examination for new half-Heusler 

LiSrX (X= N, P, and as). Utilizing the generalized angle guess, we determined the trade 

correlation potential (GGA). The three compounds exhibit strong energetic stability in structure 

type 2, and we can see that replacing the ions with larger ones caused the bulk modulus to 

decrease and the lattice constant to rise. Our calculations show that the compounds LiSrN, LiSrP, 

and LiSrAs are exactly stable and exhibit semiconductor properties with different bandgaps of 

1.21, 1.75, and 1.94 eV for LiSrN, LiSrP, and LiSrAs, respectively. indicate. Estimation of 

thermoelectric properties of LiSrX (X=N, P and As) reveals a strong component of p-type 

doping convergence. 

Keywords: Li-based half-Heusler compounds, DFT, Thermoelectric properties, cardiovascular 

disease, Diagnostic techniques, Pressure-Volume Relation 

______________________________________________________________________________ 

1. INTRODUCTION 

Thermoelectric conversion materials expected for energy recovery, which straightforwardly 

changes over unused waste intensity let out of force plants and cars into electric energy for 

proficient application. Research endeavors are being made towards various materials. Especially, 

thermoelectric change materials should be synthetically steady for a drawn-out timeframe in a 

high-temperature climate to recuperate electric energy from high-temperature squander heat. In 

recent years, it is also anticipated that it will be a thermoelectric conversion material. 

Additionally, it must be a substance with a plentiful supply of resources and be made of 

generally non-toxic elements. As can be seen from the above-mentioned point of view, it is a 

very useful material as a potential thermoelectric conversion material that enables the rational 

civilization of the future. 
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The most pivotal strategy for distinguishing inactive ventricular qualities is the left ventricular 

termination diastolic pressure-volume friendship (EDPVR), which communicates the math of the 

chamber, the thickness of the wall, and all other myocardial wall material characteristics in a 

single, comprehensive way. An essential physiologic element influencing preload is the EDPVR, 

which by definition predicts how much diastolic filling that will happen for a given filling 

pressure. Assessment of this relationship is additionally pivotal for understanding the path 

physiology of ventricular remodeling in cardiovascular breakdown and how it answers clinical 

mediations like a medical procedure, prescription, or gadgets. Most of EDPVR examinations 

have been done in ex vivo models of one or the other thumping or captured hearts, in which an 

inflatable is embedded into the LV chamber, its volume is changed, and pressure is recorded. 

During transient mediocre vena caval blockage, a persistent volume estimation gadget, like a 

conductance catheter or complex sonomicrometry, is expected to survey the EDPVR in vivo 

(IVCO). The conductance catheter approach is the sole useful volume estimation strategy for 

individuals. The EDPVR's clinical value in patients has been constrained by the necessity of 

using invasive procedures to assess it. 

Utilizing an immediate current sort superconducting quantum obstruction gadget (SQUID) 

magnetometer (MPMS, Quantum Plan, Inc.) Attractive magnetic susceptibility with expansion 

temperature was estimated in the temperature range from 5 K to 700 K under zero attractive field 

cooling (ZFC) with an attractive field of 1 T in a heating cycle. A home-made instrument was 

utilized to quantify the electric resistivity utilizing the immediate flow four-test strategy over the 

temperature scope of 0 to 850 K. The ResiTest8300 equipment (TOYO Co.) and the home-made 

apparatus both used steady-state techniques to measure the See beck coefficient S in the 

temperature ranges of 80 K to room temperature and from room temperature to 850 K. The link 

between the amounts mass thickness (d), warm diffusivity (), and explicit intensity (CV) was 

utilized to process warm conductivity. The general thickness of all examples was estimated in 

the scope of 86% to 97%, and the mass thickness d was resolved utilizing the Archimedes 

strategy at room temperature utilizing a particular gravity estimation unit (SMK-401, 

SHIMADZU Co.). Utilizing a X-DSC 7000 instrument, a differential checking calorimeter was 

utilized to evaluate the particular intensity CV over temperature range from 0 K to 323 K . 

(Hitachi Super advanced Science Co.). Moreover, the laser streak strategy was utilized to test the 

warm diffusivity over a temperature scope of 973 K to surrounding temperature (TC-7000, 

ULVACRIKO Co.). 

It used to be important to take constant, obtrusive pressure-volume estimations over an 

assortment of IVCO-made volumes to quantify the conclusion systolic pressure-volume 

friendship (ESPVR). Be that as it may, techniques for foreseeing the full ESPVR from estimation 

of pressure-volume information from a solitary beat were proposed by Sunagawa et al (25) and 

Kass and partners. From proportions of circulatory strain (sphymometry), ventricular volumes 

(echocardiography, radio nucleotide ventriculography), and Doppler-determined estimations of 

specific time frames cardiovascular cycle, Kass and partners made and validated a painless 
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strategy in patients. Such methods offer the potential to overcome the barriers that have 

prevented the pressure-volume approach from being used more frequently in research on the 

mechanics of the ventricular system in both health and sickness. Another significant step towards 

accomplishing this goal would be the availability of a comparable method for evaluating the 

EDPVR. 

Thermoelectric (TE) materials are excellent choices for generating electricity from waste heat. 

Solid state conversion technology used in TE power generation is incredibly dependable, small, 

and light. TE materials should have high transformation efficiencies and low expenses for use in 

TE power generators, which are used in industrial processes, car exhaust heat, and 

microelectronics, among other applications. The efficiency of a material in harnessing energy 

from heat is measured by the TE dimensionless figure of legitimacy, ZT, which is determined as 

ZT = 2T/k, where is the Seebeck coefficient, the electrical conductivity, T is the ambient 

temperature, and k is the thermal conductivity of the material. First-principles calculations have 

been very helpful in finding new ways to improve the efficiency of TE materials by predicting 

the properties of potential new materials and providing a rationale for the observed events. In this 

sense, many effective ab initio methods for modelling material properties are based on density 

functional theory (DFT). 

Doping to boost transporter fixation and electronic replacement, which can diminish grid warm 

conductivity by means of mass vacillations, both altogether increment the thermoelectric 

productivity of half-Heusler composites. Knowing the limitations of a defect's solubility inside 

the HH matrix is crucial for both procedures. Experimental testing of a dopant's or alloy's 

solubility limits is possible, but such testing is time-consuming and expensive due to the volume 

of tests and level of accuracy needed to plan a creation range. Subsequently, the fundamental 

thermodynamic stability of the stage that such examinations are expecting to decide is clouded 

by the way that the last material generally relies upon the motor cycles of blend. The steady 

stages under thermodynamic equilibrium conditions, which are commonly depicted in a stage 

graph, ought to be entirely perceived. To rapidly and productively create total thermodynamic 

stage outlines as elements of temperature and structure, theoretical techniques that use DFT as 

the foundation for computations have been developed. 

A significant problem that affects the condensed matter the research of the mechanical behaviour 

of materials under various control variable settings, such as temperature and stress, is a topic of 

interest in physics or materials science At low temperatures, simple elemental classical theories 

using the harmonic approximation provide a respectable explanation of the observed features. 

The aforementioned traditional idea was rejected when one searched for numerous systems and 

sophisticated materials. Due to their dissonance, these have a noticeable effect. 

Pressure, temperature, magnetic and electric fields, or doping are examples of experiments that 

manipulate parameters on the measuring probe of physicochemical qualities. From a quantum 

mechanical point of view, a phase transition between an ordered and a disordered phase requires 
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the creation of an order parameter. The system's symmetries and the order parameter are 

compatible. In the ordered phase, this must be finite, whereas in the disordered phase, it 

vanishes. The selection of the order parameter is clear for some of the well-known magnetic and 

structural transitions. There are systems, though, where the nature of the order parameter is 

obscured. The most notable stage progress is a first request stage change. In this, the request 

boundary hops at the stage limit while the two stages endure at the progress point. At the stage 

progress, idle intensity withdraws as an obvious side effect of an entropy irregularity. 

Nonetheless, at second request changes, the request boundary fails to exist persistently at a 

temperature that is higher than the basic temperature. 

2. LITERATURE REVIEW 

Peltier coolers regularly alluded to as thermoelectric coolers (Detective), are solid state heat 

siphons that transport heat through the Peltier impact. The Peltier impact was found by Jean 

Peltier in 1834, and in this way denotes the start of the thermoelectric cooling hypothesis. Peltier 

noticed that there is a heating effect that cannot be accounted for by Joule heating alone when 

electric current flows across the junction of two different conductors (a thermocouple). The 

cooling or heating impact depends on the current's direction. Utilizing this phenomenon, a heater 

or cooler can be made that transfers heat. Before the late 20th century, neither Peltier nor the 

other scientists could fully comprehend the significance of this phenomena. Utilizing 

thermoelectric change materials, thermoelectric innovation, one totally solid state energy 

transformation technique, may straightforwardly change over nuclear power into power as well 

as the other way around. A thermoelectric converter (TEC) is a non-moving device that is small, 

quiet, incredibly reliable, and environmentally beneficial. These advantages explain why this 

technology is currently emerging as a significant research area.  

2.1 Relationship of PVT 

The relationship between a material's pressure, volume, and temperature is known as the PVT 

relationship. Understanding the PVT relationship of ionic solids is vital for applications such as 

high-pressure synthesis and crystallography. Wang et al(2021) .'s research on the substance 

CaSnO3 serves as an illustration of a recent investigation into the PVT relationship of an ionic 

solid. The PVT relationship of CaSnO3 was explored by the specialists involving in situ high-

pressure X-beam diffraction and precious stone blacksmith's iron cell techniques. They 

discovered that CaSnO3's bulk modulus and thermal expansion coefficient both rise with 

pressure, pointing to the possibility of using this substance in high-pressure applications. 

2.2 Thermoelectric Characteristics 

A material's ability to change heat into electricity or the other way around is described by its 

thermoelectric characteristics. Ionic solids have a strong ionic conductivity and a low heat 

conductivity, which makes them suitable for thermoelectric applications. The thermoelectric 
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properties of ionic solids have recently been studied, with a focus on addressing the electrical 

conductivity and lowering the thermal conductivity of materials to improve thermoelectric 

performance. 

Crafted by Li et al. (2021) on the substance Li2ZnTi3O8 is one representation of a new report on 

the thermoelectric properties of an ionic solid. Through a solid-state response, the researchers 

created Li2ZnTi3O8, which they then thermoelectrically characterised. They found that 

Li2ZnTi3O8 has great electrical conductivity, low warm conductivity, and a high thermoelectric 

figure of legitimacy (ZT) worth of 0.5 at 873 K. The potential for Li2ZnTi3O8 to be used in 

thermoelectric applications is indicated by its high ZT value. 

The research done by Huang et al. (2021) on the compound CsBi4Te6 is another illustration. The 

thermoelectric properties of CsBi4Te6 were described after it was made using a hot-pressing 

technique by the researchers. They discovered that CsBi4Te6 exhibits both a poor thermal 

conductivity and a high Seebeck coefficient, which prompted a high ZT worth of 1.77 at 773 K. 

This high ZT value shows that CsBi4Te6 has promise for usage in high-temperature 

thermoelectric applications. 

"Pressure-Induced Structural Evolution and Enhanced Electrical Conductivity in CaSnO3," 

Wang et al., 2021 

Investigation of Li2ZnTi3O8's Thermoelectric Properties for High-Temperature Energy 

Conversion Applications by Li et al., 2021 

Huang and others (2021) The article is titled "High Thermoelectric Performance of CsBi4Te6 

Prepared by a Hot-Pressing Method." 

High Thermoelectric Performance in Low-Dimensional Ag2Se by Removing Structural Disorder 

and Increasing Carrier Mobility, Wang et al. (2020) 

Upgraded Thermoelectric Properties in SnS with In Situ Self-Doping and Realized by Mechano 

chemistry by Guo et al. (2020) 

High Thermoelectric Execution in p-Type AgCrSe2 via Synergistic Band Structure and Defect 

Engineering, Yang et al. (2020) 

Realizing High Thermoelectric Execution in Cu3SbSe4-Based Materials through Optimum 

Carrier Concentration and Suppression of Lattice Thermal Conductivity, Wu et al. (2019) 

These studies highlight the significance of comprehending and maximizing the thermoelectric 

and PVT relationships of ionic solids for a range of applications. These writers have devised 

methods for enhancing the properties of certain ionic solids that have the potential to be used in 

high-pressure synthesis, crystallography, and thermoelectric energy conversion. 
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3. CALCULATIONS METHODS 

The computations for this investigation were performed utilizing the FP-LAPW computational 

technique; this is available in the WIEN2K code. For trade correlation (XC) probabilities, 

generalized slope estimates (Perdew-Burke-Ernzerhof (PBE-GGA)) are used. The biscuit tin 

circle radius has been adjusted to 2.22 a.u. For Li, 2.46 a.u. Set 2.25 for N, P, and As, and 2.25 

for Sr. Charge thicknesses were calculated for the Brilliant Zone (BZ) mixture using a tetrahedral 

approach with 104 exceptional k-sites (3000 k foci across the BZ) at stationary edges. The semi-

traditional Boltzmann hypothesis, which is integrated into the Boltz Trap code, was utilized for 

thermoelectric properties. 

3. RESULTS AND DISCUSSIONS  

To estimate the equilibrium grid constants of half-Heusler LiSrX (X=N, P, and As) amalgams 

based on lithium. The underlying properties of the compounds were evaluated by amplifying the 

total energy with respect to volume for three possible nuclear game plans (types 1, 2 and 3). 

These boundaries are processed and adjusted according to Murnaghan's state. 

Table1: LiSrX similar site occupancies inside the C1b-type structure 

Structure A B C 

Type 1 5c (2/5,2/5,2/5) 5b (2/5,2/5,2/5) 5a (1,1,1) 

Type 2 5b (2/5,2/5,2/5) 5a (1,1,1) 5c (2/5,2/5,2/5) 

Type 3 5a (1,1,1) 5c (2/5,2/5,2/5) 5b (2/3,2/3,2/3) 

Zinc blende - 5a (0,0,0) 5c (2/5,2/5,2/5) 

 

The assessed underlying attributes LiSrX (mass modulus B and its most memorable subsidiary 

B') are displayed in Table 1 alongside different discoveries. 

Using the IRelast package, which is integrated into the WIEN2K code, the versatile properties 

are determined for a cubic design to evaluate the mechanical stability of the compounds being 

scrutinized. There are three unmistakable versatile constants: C11, C12, and C44. Three 

unmistakable types of pressure are utilized to work out these constants: uniform, tetragonal, and 

rhombohedral.  

The determined upsides are listed in Table 2. They affirm that the compounds are precisely 

steady and show that the C11 consistent is altogether higher than the C12 and C44 constants, 

This indicates that the material has higher protection against x-header pressure. 

The Voigt shear modulus (Sv), the Voigt mass modulus (B), the B/Sv fraction, the Voigt 

Young's modulus (Y), the Voigt-Poisson fraction (V), and the anisotropic component (A) are 

fully determined. A flexible constant. It appears in Table 2 along with other flexible constants. 

Mass (B) or shear modulus (S) measures the hardness of a material. 
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Table 2: Comparison of half-Heusler compound LiSrX's calculated structural and elastic 

characteristics with previous findings 

Compounds LiSrN LiSrP LiSrAs 

a(A°) 6.56 

6.12 

6.25 

6.32 

7.02 

7.45 

7.12 

7.45 

7.21 

7.98 

7.36 

B(GPa)M 58.69 34.78 30.15 

B' 3.2 4.56 5 

Eg 2.36 3.89 0.23 

0.45 

C11(GPa) 145.28 70.25 54 

 

 

 

Figure 1: Comparison of the half-Heusler compound LiSrX's elastic and structural properties 

with previous findings 

For LiSrN, LiSrP, and LiSrAs, the bulk moduli are 56.95, 35.78, and 32.08 GPa, respectively. 

The B/S ratio was determined to assess the material's ductility and brittleness; assuming this 

proportion is more prominent than 1.75, the material shows ductility; if not, it displays fragility. 

According to the calculations used here, the LiSrX(X=N, P, As) half-Heuslers have B/Sv ratios 

of 1.54, 1.49, and 1.31, respectively. Based on B/Sv ratio estimates, the three compounds are 

weak. The Youthful's modulus (Y) has been determined to investigate the solidness of the 

materials; a high value of this modulus indicates strong covalent bonding and indicates the 

stiffness of the material. According to our findings, the order of stiffness reductions is LiSrN > 

LiSrP > LiSrAs. The weakening of the covalent link between the Sr and X atoms may be the 

cause of this decreased order. We also calculated the Poisson's ratio s(v), which measures the 

stability of the material. The material displays fragile way of behaving when the Poisson's 

proportion () is under 1/3; in any case, it shows malleable way of behaving. As should be visible, 
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have Poisson's ratios of 0.23, 0.22, and 0.19, respectively, indicating that the three compounds 

are brittle. Another important characteristic for determining stability is the elastic anisotropy (A). 

In general, if (A) equals 1, the material is isotropic. Otherwise, it is anisotropic. In contrast to 

LiSrAs, which is flexibly isotropic, the shown versatile anisotropy coefficients are not equal to 1 

for LiSrN and LiSrP compounds, showing that these compounds are not flexibly isotropic. 

To study and investigate the electronic state of the interconnect, we decided on a band design of 

LiSrX (X = N, P, As) half-Heusler amalgam along the high-flatness bearing in the Brillouin 

zone. The band structures processed using the (GGAPBE) approach are shown in Figure 2 (a), 

(b) and (c). From the conclusion that the LiSrX(N,As) material is an inverse-band hole 

semiconductor, the figures show that the maximum valence band and minimum conduction band 

of the LiSrN and LiSrAs compounds lie at the X and − points. I have. Lie, individually. In any 

case, the maximum valence band and minimum conduction band of LiSrP are at the X point, 

indicating that the LiSrP compounds soon have band holes. Table 2 includes the results of the 

GGAPBE methods as well as other prior information, and the calculated band gaps for the 

LiSrN, LiSrP, and LiSrAs molecules are 1.21, 2.09, and 1.74, respectively. 

Their aggregate and fractional thickness of states is additionally supplied to assist readers with 

completely appreciating Electronic band configuration of the half-Heusler combination used in 

this work. A diagram is shown in Figure 3. (a,b,c). Each of the three plastics shares a common 

TDOS and PDOS comparison profile. Hybridizations between the N-2p and Sr-5s states, the P-

3p and Sr-5s states, the P-3p and Sr-5s states, and the As-4p and Sr-5s states range from −1.70 

eV to 0 eV, as displayed in the figures, while the lithium iota doesn't take part in that frame of 

mind in the energy range viable. Electronic band configuration of the half-Heusler combination 

used in this work A diagram is shown in Figure 3. (a,b,c). Each of the three plastics shares a 

common TDOS and PDOS comparison profile. Hybridizations between the N-2p and Sr-5s 

states, the P-3p and Sr-5s states, the P-3p and Sr-5s states, and the As-4p and Sr-5s states range 

from −1.70 eV to 0 eV. 

The electronic band design of LiSrX compounds affects a material's thermoelectric capabilities, 

particularly at the level of the valence band maximum (MBV). 

For various temperatures of 300 K, 600 K and 900 K, Fig (2) shows various See beck 

coefficients (commonly known as thermo powers) of LiSrX (X=N, P and As) combinations. 

Shown in pounds a Part of matter potential A positive (negative) value of this boundary indicates 

a p (n) type and fills the opening (electron) as an obligatory transporter. 

The figure shows that the See beck coefficient has critical qualities in both the positive and 

negative locales for the scope of synthetic potential considered, demonstrating that the two sorts 

of transporters might be involved. Also, it can be seen that the lower the chemical potential 

value, the higher the thermoelectric energy value. Table 3 lists the greatest values of the See beck 

coefficient. 
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Figure 2: Electronic band structures of half-Heusler compounds in (a) LiSrN, (b) LiSrP, and (c) 

LiSrAs in cubic (Mg Ag As type) states. 

Table 3 shows that for the p-type (n-kind) of LiSrN, LiSrP, and LiSrAs, individually, the greatest 

worth of the See beck coefficient diminishes by as much as 50.19% (35.91%), 75.32% (72.88%), 

and 66.19% (58.08%) when the temperature is raised from 300K to 900K. In contrast to the two 

compounds LiSrX (X = P, As), the Seebeck coefficients of the domains (type n, type p) of 

compound LiSrN decrease sharply from 300 K to 900 K. 

Table 3: The most extreme LiSrX properties (X=N, P, and As) include the Seebeck coefficient S 

(V/K), electrical conductivity (1019/ms), electrical thermal conductivity (1014 W/mk 2 s), 

winding Includes power factor per return time. (*1010) heusler semi-bond  

 p-Type n-Type 

S  σ κ PF S σ κ PF 

LiSrN 

300K   1489 16.23 2.35 50 -1596 35.26 1.25 15.69 

600K 2223 15.45 2.15 94 -756 35.26 3.25 43.25 

900K 880 15.87 3.58 205 -485 32.12 5.89 82.56 

LiSrP         

300K   1589 16.25 2.36 30 -1596 35.26 1.25 15.69 

600K 1623 14.25 2.35 72 -7565 35.26 3.25 43.25 

900K 1254 12.36 3.65 85 -4852 32.12 5.89 82.56 

LiSrAs         

300K   1623 15.23 2.36 50 -1458 30.26 3.56 10.23 

600K 1254 15.45 2.56 94 -1548 30.25 5.65 35 

900K 1125 15.26 3.78 205 -485 32.56 7.89 68 
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Electricity flow occurs when electrons flow from a hot place to a cold place. The high electrical 

conductivity makes it an excellent material for thermoelectric applications. Conductivity 

diagrams for LiSrX compounds (X = N, P, and As) as constituents of the composite potential at 

temperatures of 300 K, 600 K, and 900 K are shown in Fig. (2). The safe area of the combined 

potential has a higher electrical conductivity than the negative area. This result indicates that the 

electronic doping of these LiSrX (X=N,P,As) composites is more advantageous than aperture 

doping to exhibit the thermoelectric effect. Maximum conductivity at 300K is -0.028eV, 15.26 

(1019/Ωms) at -0.035eV, 14.2 (1019/Ωms) at -0.028eV (LiSrN, LiSrP, LiSrAs separately). In 

addition, increasing temperature is thought to slightly decrease the electrical conductivity of 

these half-Heusler composites. This discernment can be made sense of by the peculiarity of high 

temperature transporter focus in addition to collisions and dissipating. 

 

Figure: 2 (a) see Beck coefficient 

 

Figure 3: Thermoelectric properties, (b) electrical conductivity of LiSrN half-Heusler compound  
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In this review, the thermal conductivity of LiSrX (X = N, P, and As) half-Heusler compounds is 

only considered electronically. The adaptation of the electronic thermal conductivity as a 

component of the material potential at temperatures of 300 K, 600 K and 900 K is shown in Fig. 

3. It can be seen that the profiles of the electrical and electronic thermal conductivity graphs are 

remarkably similar. The Wiedemann-Franz rule, which states these relationships as follows, is 

confirmed by these findings. k=σLT. When the temperature rises from 300K to 900K, however, 

electron thermal conductivity substantially increases, in contrast to electrical conductivity. 

LiSrN, LiSrP, and LiSrAs have greatest upsides of this boundary for the p-type at 300 K of 1.09 

(1015 W/mK2 s), 1.86 (1015 W/mK2 s) and 2.17 (1015 W/mK2 s). Interestingly, for the n-type, 

it continues to increase beyond 0.21 eV even with synthetic potential. 

An important factor to consider while assessing the thermoelectric material's effectiveness is the 

PF power factor. Data on the Seebeck coefficient and electrical conductivity (PF=S2) can be 

used to determine this. Figure (3) shows the charts of the registered power factor for LiSrX 

(X=N, P, and Likewise) regarding unwinding time. The curves indicate that the smallest power 

factor is necessary for the materials under study and at 300K. Table 3 lists the calculated 

maximum power factors in relation to chemical potential. Maximum power factors for ptype 

materials at 900K temperature are 106 1010 W/m2 s (-0.0008 eV), 94 1010 W/m2 s (-0.0025 

eV), and 97 1010 W/m2 s (-0.0019 eV), However, the n-type material quality is 71.4 1010 W/m2 

s (- 0.17 eV), 74 1010 W/m2 s (- 0.16 In contrast with LiSrP and LiSrAs compounds, the LiSrN 

has the most powerful component at room temperature. This is because of their high values of 

DOS. 

5. CONCLUSIONS  

Using the FP-LAPW method and the first standard calculations based on the Boltzmann 

transport hypothesis, we investigated the first-order, multipurpose, electrical and thermoelectric 

properties of LiSrN, LiSrP and LiSrAs semi-Heusler amalgams. The three compounds' type 2 

states were found to be the most stable in terms of energy; we noted that this caused the lattice 

constant to increase and the bulk modulus to drop as ions with larger sizes were replaced. Our 

discoveries show that every one of the three compounds is precisely steady and that their 

protection from shear strain is more prominent than that to unidirectional strain. The solidness 

diminishes in the accompanying request: This diminishing request, LiSrN>LiSrP>LiSrAs, might 

be welcomed on by the debilitating of the covalent link between the Sr and X particles. The See 

beck coefficient for the thermoelectric properties shows significant qualities both positive and 

negative regions indicate that both types of transporters are available. The discovery p-type 

district of the inspected materials has more prominent power factor values than the n-type area. 
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