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Ĥ = T̂e + V̂ee + T̂N + V̂NN + V̂eN , (2.2)

  T̂e  T̂N          .

V̂eN , V̂ee  V̂NN     ,  eN  - -

, ee  -   NN  - .

T     H       :

18
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Chapter 3

Results
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F 3.6: P        MgLi4DHT . T
     F 4.2

3.1.2 Voltage Prole
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  3.10 V  GGA-PBE   ,  

    3.59 V    ,      

:

MgDHT + 2Li+ + 2e− → MgLi2DHT

Steps of lithiation Voltage (V) with GGA-PBE Voltage (V) with HSE06
1 lithiation 3.17 3.81
2 lithiation 3.09 3.37
3 lithiation 0.67 0.53
4 lithiation 0.43 0.64

T 3.1: V   V(V)    .

H,  T 3.2         

 3.55 V,      . T    

    3.4 V. O  T 3.1  3.2      

    . F ,  T 3.2     

   3.29 V        0.6 V . T 

             .

Steps of lithiation Voltage (V) with HSE06 + geometry optimization
1 lithiation 3.80
2 lithiation 3.29
3 lithiation 0.60
4 lithiation 0.64

T 3.2: V        HSE06
 

3.1.3 Electronic Structure
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F 3.8: O  : D  S (DOS);   : N D 
S (DOS),     MgLiDHT .

F 3.9: O  : D  S (DOS);   : N D 
S (DOS),     MgLi2DHT .
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F 3.12: O  : C       MgLiDHT ;  
: C       MgLi2DHT .
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3.1.4 Bader Charge Analysis
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3.2 CaLixDHT

3.2.1 Crystal Structure Prediction
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3.2.2 Voltage Prole
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F 3.17: P        CaLi2DHT . T
     F 4.17

F 3.18: O  : D  S (DOS);   : N D
 S (DOS),     CaDHT .
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3.2.3 Electronic Structure
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F 3.20: C        CaLi2DHT

3.2.4 Bader Charge Analysis
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F 3.21: T B          
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3.3 Na2LixDHT

3.3.1 Crystal Structure Prediction

F,         S     

         . B , ,
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F 3.24: P        Na2Li2DHT .
T      F 4.25

3.3.2 Voltage Prole

T      :

Na2DHT + 2Li+ + 2e− → Na2Li2DHT
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3.3.3 Electronic Structure
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F 3.25: O  : D  S (DOS);   : N D
 S (DOS),     Na2DHT .

F 3.26: O  : D  S (DOS);   : N D
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F 3.27: C        Na2Li2DHT

3.3.4 Bader Charge Analysis
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3.4 Discussion and Comparison
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Chapter 4

Conclusions
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Ztsrt ür Pysk, . 48, . 1-2, . 73–79, 1928.

[26] T. T, D     , 2014.

59



[27] W. K  L. J. S, S-     -
 , Pysl rvw, . 140, . 4A, . A1133, 1965.

[28] C. C. J. R, N     , Rvws o
morn pyss, . 23, . 2, . 69, 1951.

[29] P. A. D, N       ,  Mtmt-
l prons o t Cmr plosopl soty, . 26, . 376–385, C-
 U P, 1930.

[30] J. P. P  A. Z, S-   -
  - , Pysl Rvw B, . 23, . 10,
. 5048, 1981.

[31] J. P. P, K. B,  M. E, G  
 , Pysl rvw lttrs, . 77, . 18, . 3865, 1996.

[32] A. D. B, A    –   - ,
T Journl o ml pyss, . 98, . 2, . 1372–1377, 1993.

[33] M. M, J. P, A. S,  G. K, H  
  , Journl o Pyss: Conns Mttr, . 20, . 6,
. 064201, 2008.

[34] J. P, M. M, K. H, G. K, I. C. G,  J. G. Á́,
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