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Supplementary Text

We performed additional stability analyses and referenced recent studies1, which 

explores the stability of point defects in 2D materials. Specifically, we employed AIMD 

simulations to evaluate the thermal stability of the system. Figure S20 shows the 

fluctuations of total potential energy for VBa, VAg, VBi, and BaAgBi at 300 K and 500 

K temperatures. Throughout the simulations, the atoms exhibited only slight vibrations 

around their equilibrium positions, indicating that the material remains stable within 

the temperature range considered in our study.
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Figure S1. The lattice thermal conductivity for BaAgBi at 300 K along the (a) a-, (b) 

b-, and (c) c-axes. Normalized heat current autocorrelation function (HCACF) for 25 

independent MD simulations at 300 K along the (d) a-, (e) b-, and (f) c-axes. The gray 

lines represent the thermal conductivity from 25 independent simulations, while the red 

solid line indicates the corresponding average value.

Figure S2. The lattice thermal conductivity for VBa (vacancy concentration (0.1%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S3. The lattice thermal conductivity for VBa (vacancy concentration (0.3%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 



function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S4. The lattice thermal conductivity for VBa (vacancy concentration (0.5%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S5. The lattice thermal conductivity for VBa (vacancy concentration (0.7%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 



independent simulations, while the red solid line indicates the corresponding average 
value.

 
Figure S6. The lattice thermal conductivity for VBa (vacancy concentration (0.9%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S7. The lattice thermal conductivity for VBa (vacancy concentration (1.0%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S8. The lattice thermal conductivity for VAg (vacancy concentration (0.1%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S9. The lattice thermal conductivity for VAg (vacancy concentration (0.3%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S10. The lattice thermal conductivity for VAg (vacancy concentration (0.5%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S11. The lattice thermal conductivity for VAg (vacancy concentration (0.7%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S12. The lattice thermal conductivity for VAg (vacancy concentration (0.9%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S13. The lattice thermal conductivity for VAg (vacancy concentration (1.0%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S14. The lattice thermal conductivity for VBi (vacancy concentration (0.1%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S15. The lattice thermal conductivity for VBi (vacancy concentration (0.3%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S16. The lattice thermal conductivity for VBi (vacancy concentration (0.5%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S17. The lattice thermal conductivity for VBi (vacancy concentration (0.7%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S18. The lattice thermal conductivity for VBi (vacancy concentration (0.9%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.

Figure S19. The lattice thermal conductivity for VBi (vacancy concentration (1.0%)) at 
300 K along the (a) a-, (b) b-, and (c) c-axes. Normalized heat current autocorrelation 
function (HCACF) for 25 independent MD simulations at 300 K along the (d) a-, (e) 
b-, and (f) c-axes. The gray lines represent the thermal conductivity from 25 
independent simulations, while the red solid line indicates the corresponding average 
value.



Figure S20. Total energy for (a)BaAgBi (108-atom), (b) BaAgBi with Ba vacancy 
defect, (c) BaAgBi with Ba vacancy defect, and (d) BaAgBi with Bi vacancy defect 
(107 atoms) at different temperatures during AIMD simulation.
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