
Element/Struc. POTCAR Lattice constant A0

Au fcc PAW LDA 4.06

Fe bcc PAW GGA 2.82

Ni fcc PAW GGA 3.52

W bcc PAW LDA 3.13
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Homework of Day 1

1. Calculate the lattice constant by minimization of stress and energy of W and Ni.

2. Calculate the density of states and local density of states of W and Ni.

3. Calculate the band structure and partial band structure of W and Ni.

We demo the results of Au (fcc) and Fe (bcc). However, the W has a bcc crystal structure and

Ni has a fcc crystal structure.

Homework of Day 2

1. Calculate the Surface Relaxation, Surface Energy and Work Function for W(100) and

Ni(100) Surfaces using 1, 3 and 5 layers.

2. Calculate the Bond Length and Binding Energy of O2 Molecule.



How to submit your homework ?

In the example, we use Au, Fe and CO.
In your homework, replaced its by W, Ni and O2.

1. After you finish your homework, use homework.sh to copy your working directory (work-
vasp) to /work/u50tcl00/spring-school-2021/homework

 cdw
 ls
 work-vasp result_VASPspring_school
 homework.sh

Site number :  1-a12  or  2-a12
其中第一個數字代表課程的梯次
1 代表第一梯次 ; 2 代表第二梯次

1-a12-tcleung-hw-spring-school.pdf

1-a12-梁贊全-hw-spring-school.pdf

2. And upload your pdf file with name :  site_number-name-hw-spring-school-2021

In order to save space, homework.sh will remove the WAVCAR and CHG in your working 
directory

or
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1. Use the method of minimization of the stress

Lattice constant = 4.056A (PREC = high in INCAR) according to the OUTCAR.

external pressure =       -4.86 kB Pullay stress =        0.00 kB

VOLUME and BASIS-vectors are now :

-----------------------------------------------------------------------------

energy-cutoff  :  287.34

volume of cell :       16.69

direct lattice vectors        reciprocal lattice vectors

0.000000000  2.028440663  2.028440663 -0.246494763  0.246494763  0.246494763

2.028440663  0.000000000  2.028440663     0.246494763 -0.246494763  0.246494763

2.028440663  2.028440663  0.000000000     0.246494763  0.246494763 -0.246494763

參加第一原理暑期課程需繳交的作業範本
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(A) Au-bulk

Homework-spring-school-2021 
Name:_____________    Site number : 1-a25

Username in NCHC   __________________________
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2. Find the lattice constant by Energy-volume relation :
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3. Density of states



4. Partial band structure
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1. Use the method of minimization of the stress

Lattice constant = 2.835A (PREC = high in INCAR) according to the OUTCAR.

external pressure =       -3.95 kB Pullay stress =        0.00 kB

VOLUME and BASIS-vectors are now :

-----------------------------------------------------------------------------

energy-cutoff  :      334.88

volume of cell :       11.39

direct lattice vectors        reciprocal lattice vectors

-1.417328818  1.417328818  1.417328818     0.000000000  0.352776289  0.352776289

1.417328818 -1.417328818  1.417328818     0.352776289  0.000000000  0.352776289

1.417328818  1.417328818 -1.417328818   0.352776289  0.352776289  0.000000000
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(B) Fe-bulk
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2. Find the lattice constant by Energy-volume relation :
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3. Density of states
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4. Partial band structure



(C) Surface Calculation for Au(100)
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(D) Surface Calculation for Fe(100)
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(E) CO2 Calculation
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The reference of results of homework
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	1. summer-school-lecture-notes-2024-all
	2. CMR.intro.jeng
	3. Tutorials_VASP_basic_2024_Final



