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Hands on Tutorial on QDPT

Sat.7.Tiwari



Announcement

1. Remove reservation from bash scripts
2. QE_BIN_DIR=/work2/05193/sabyadk/stampede3/EPWSchool2024/g-

e_<hint>/bin/
1. Figure out yourself how to use ELPA compilation
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Exercise 1

1. Silicon scf and phonon calculations me?
. p 52( = E—QTZZ C\p BEi())
(submit1.sh) MW op
oq e o . . . X (€ Z {LT; 10— 1uk+1ck\rcvk
2. Silicon wannierization and coarse-grid cok

calculation of (submit2.sh) N N_I/ZZ\/% 147

Pll) lok+1lek+q+nl—nqv
qun

3. QDPT calculation (Uncomment |3 Echc"/(k-q"’c’vli B
second line in submit2.sh) - (5= '°)_(“C'k_(:k))
1. epsilon2_indabs_300.0K_XX.dat B E) ara w1
2. c¢_dir300.0K_XX.dat Veerktq geron (K, Q)
3. ¢_ph300.0K_XX.dat D Sl v
/(k,q) 2
Gevrv q)Vurok
4. Various plotting codes to plot multiple N Z Ev'k —Eck+q TN —nqu ]}
quantities X O(Ep Ei, — hw) . (47)
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Exercise 1

1. Silicon scf and phonon calculations

2

(submit1.sh) 10 [

101 == Phonon
2. Silicon wannierization and coarse-grid |
calculation of (submit2.sh) 10°;
w 107!
3. QDPT calculation (Uncomment |
second line in submit2.sh) 1074
1. epsilon2_indabs_300.0K_XX.dat N
2. c_dir300.0K_XX.dat 107

3. ¢_ph300.0K_XX.dat 104 |
0 1 2

4. Various plotting codes to plot multiple hwleV]

quantities
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Exercise 1

1. Silicon scf and phonon calculations

2
(Smeit1 Sh) 10 : Ic;tal
1041 — 3
2. Silicon wannierization and coarse-grid 1
calculation of (submit2.sh) 10°;
w 1071
3. QDPT calculation (Uncomment |
second line in submit2.sh) 1074
1. epsilon2_indabs_300.0K_XX.dat _35
2. c¢_dir300.0K_XX.dat 107
3. ¢_ph300.0K_XX.dat 10—4(') !

4. Various plotting codes to plot multiple
quantities
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Exercise 1

1. Silicon scf and phonon calculations
(submit1.sh)

2. Silicon wannierization and coarse-grid
calculation of (submit2.sh)

3. QDPT calculation (Uncomment
second line in submit2.sh)
1. epsilon2_indabs_300.0K_XX.dat
2. ¢_dir300.0K_XX.dat ;
3. c¢_ph300.0K_XX.dat 104/

4. Various plotting codes to plot multiple
quantities

Sabyasachi Tiwari



Exercise 2

1. GaAs (direct gap) scf and phonon 102-
calculations (submit1.sh) | — E':Zlct
101' m= Phonon
2. GaAs Wannierization and coarse-grid
calculation of (submit2.sh) :
10°;
3. QDPT calculation (Uncomment W :
second line in submit2.sh) 1071
1. epsilon2_indabs_300.0K_XX.dat
2. ¢_dir300.0K_XX.dat 1024
3. c¢_ph300.0K_XX.dat |
. . . 1073 —
4. Various plotting codes to plot multiple 0.51.01.5 2.0 2.5 3.0

quantities hwleV]
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Exercise 2

1. GaAs (direct gap) scf and phonon 103-
calculations (submit1.sh) | — pral
102
2. GaAs wannierization and coarse-grid |
calculation of (submit2.sh) 1014
3. QDPT calculation (Uncomment w 100-;
second line in submit2.sh) _1:
1. epsilon2_indabs_300.0K_XX.dat 107
2. ¢_dir300.0K_XX.dat o
3. c_ph300.0K_XX.dat O
: : . 103! - - - -
4. Various plotting codes to plot multiple 0.51.01.5 2.0 2.5 3.0

quantities hwl[eV]
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Exercise 3

* Test convergence of QDPT with QD bin 103-

size | == 250 mev

* AE — o Check convergence 102% — 450 mev
101 -

O
[

10_2é 0

0

0
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Exercise 3 (Homework)

* Test convergence of QDPT with QD bin 103-

Size =@= 250 meV (perturbation)
102 ] = 2800 meV (diagonalization)

« AE — oo Check convergence

The Hands-On document
Is self-explanatory
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