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[19, 23, 71-75]

5.1 AgGaS2 ZnGeP2

[22, 26]

 

 

  

   (a)                                    (b) 

    

   (c)                                      (d) 

5.1  (a)(b)AgGaS2 (c)(d)ZnGeP2

[76] [7]  

2.1

(oscillator model 

(OM)) [41]

Sellmeier [77]
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[78-80]

 

(2-13)

W. R. Lambrecht Jiang X.S.[22] CdSiP2 CdSiAs2

CdSiP2
[5] 5.2

AgGaS2 ZnGeP2  

 

5.2  Lambrecht AgGaS2 ZnGeP2  
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(5-6)
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5.3  

 

5.3   

(ion-clamped) (5-6) A+B1

(5-7) 'A

[82]

[64]

[64, 82, 83]

A 'A scissor correction

LDA GGA A 'A

(5-6) A

A  

1 .A adjusted  B experimental
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5.2    

(1)  

kptopt3 =3 4~6 1 2 3 ddk ZnGeP2

 

ndtset   6 

#First dataset : SC run with kpoints in the IBZ 

iscf1   3 

nband1   26      

nstep1   300    

kptopt1   1 

nbdbuf1   0 

prtden1   1   getden1   0   getwfk1   0    ! Usual file handling data 

#Second dataset : NSC run with large number of bands, and points in the IBZ 

iscf2   -2   

nband2   64 

nstep2  300 

kptopt2   1 

getwfk2   1   getden2   1   ! Usual file handling data 

#Third dataset : NSC run with large number of bands, and points in the the full BZ 

iscf3   -2   

nband3   64      

nstep3  300 

kptopt3   3 

getwfk3   2   getden3   1   ! Usual file handling data 

#Fourth dataset : ddk response function along axis 1 

iscf4   -3 

nband4   64    

nstep4   1  nline4   0  prtwf4   3 

kptopt4   3 

nqpt4   1  qpt4   0.0d0 0.0d0 0.0d0  

rfdir4   1 0 0 

rfelfd4   2 
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getwfk4   3 

#Fifth dataset : ddk response function along axis 2 

iscf5   -3 

nband5   64  

nstep5   1  nline5  0   prtwf5  3 

kptopt5  3 

nqpt5  1  qpt5  0.0d0 0.0d0 0.0d0 

rfdir5   0 1 0 

rfelfd5   2 

getwfk5  3 

#Sixth dataset : ddk response function along axis 3 

iscf6   -3 

nband6   64 

nstep6   1  nline6  0    prtwf6  3 

kptopt6  3 

nqpt6  1  qpt6  0.0d0 0.0d0 0.0d0 

rfdir6  0 0 1 

rfelfd6   2 

getwfk6   3 

#Data common to all datasets 

nshiftk 1 

 shiftk   0 0 0 

 ngkpt   8 8 8          

 nbdbuf 2 

 optforces   1 

 ecut   50    

 ixc   7 

 tolwfr   1.e-20 

#define the paralel computing 

paral_kgb 0 

#define the crystal 

 

optic 3~6

LDA
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scissors operators [84]

3.1 ZnGeP2

optic  

../zgp_o_DS4_1WF25     ! Name of the first d/dk response wavefunction file 

../zgp_o_DS5_1WF26     ! Name of the first d/dk response wavefunction file 

../zgp_o_DS6_1WF27     ! Name of the first d/dk response wavefunction file 

../zgp_o_DS3_WFK       ! Name of the ground-state wavefunction file 

0.002         ! Value of the smearing factor, in Hartree 

0.0003  0.2   ! Difference between frequency values (in Hartree), and maximum 

frequency ( 1 Ha is about 27.211 eV) 

0.038587       ! Scissor shift if needed, in Hartree 1.05eV 

0.002           ! Tolerance on closeness of singularities (in Hartree) 

3              ! Number of components of linear optic tensor to be computed 

11 22 33        ! Linear coefficients to be computed (x=1, y=2, z=3) 

3              ! Number of components of nonlinear optic tensor to be computed 

123  213  321  ! Non-linear coefficients to be computed 

optic ddk

 

(2)  

4.1  

5.3   

(5-6) (5-7) Origin

Orign (5-6) (5-7)
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Compile
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5.4   

42m 2.4 2.1  

11

11

33

0 0

0 0 ,

0 0
ij

11 33

 
2 2

11 33,o en n

 AgGaS2 ZnGeP2 CdSiP2 Sellmeier A B1 C1

B2 C2 5.1 5.5

 

. .

.

100Simu Expt

R

Expt

n -n
E = %

n

5.6

2 m 0.5%

 



   

62 

(5-5)

 

5.1  AgGaS2 ZnGeP2 CdSiP2 GaAs Sellmeir m  

 Polarization 
A 

(simulated) 

A 

(adjusted) 
B1 C1 ( m2) B2 C2 ( m2) 

AgGaS2 
no 3.774 3.304 2.498 0.0765 2.061 902.6 

ne 4.659 4.189 1.355 0.1230 2.026 882.8 

ZnGeP2 
no 6.939 5.609 4.100 0.1919 1.426 734.0 

ne 8.053 6.723 3.223 0.2422 1.517 778.2 

CdSiP2 
no 3.000 2.940 6.444 0.0771 1.497 495.5 

ne 3.255 3.105 5.981 0.0835 1.556 511.6 

GaAs  10.017 8.587 2.277 0.639 1.805 1322 

 

 

5.5  (a) AgGaS2 (b) ZnGeP2 (c) CdSiP2 (d) GaAs AgGaS2 ZnGeP2

[76] [7], CdSiP2 GaAs [9] [85]  
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GaAs

5.1 5.5 5.6

 

AgGaS2 ZnGeP2 CdSiP2 GaAs A(adjusted) + B1

5.2 A(adjusted) (5-8) (5-8)

A  

5.2  AgGaS2 ZnGeP2 CdSiP2 CaAs A(adjusted) + B1  

 Polarization A(adjusted) +B1  (Expt.) 

AgGaS2 
no 5.802 5.798a,5.9d, 5.832b 

ne 5.544 5.546a, 5.7d, 5.593b 

ZnGeP2 
no 9.709 9.741a, 9.73b, 10.02e 

ne 9.946 9.973a, 9.96b, 10.12e 

CdSiP2 
no 9.384  

ne 9.086  

GaAs  10.864 11.022a, 10.90b,c  

Note: aReference [41]; bReference [86]; cReference [87]; dReference [65]; eReference [66] 

   

   

5.6 (a) AgGaS2 (b) ZnGeP2 (c) CdSiP2 (d) GaAs  

5.5   
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(1)  

 

(2-30) 
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(2) Sellmeier (5-5) C2
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4.3 4.3~5.5
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(3) Sellmeier  

 5.1 Sellmeier (5-5)  
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Sellmeier 2  
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5.6   

AgGaS2 ZnGeP2 CdSiP2

 


