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Slab model for surface calculation
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(1010)(1010)MgBe

S1 0.646f

S2 0.491f
S1(ΔE/ΔT)
-0.61×10-4

eV/Kf

S2 
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Relaxation and reconstruction





Si(111) 7x7 surface reconstruction measured 
by STM under positive and negative bias

bias bias
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Model for molecule calculation
Super cell model
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Work list

• Calculate DOS of W(BCC)(111) 
surface

• Calculate O2 bond length



W(BCC)(111) surface
INCAR:

SYSTEM = W BCC

DOS related values
ISMEAR = -5
RWIGS = 1.45

KPOINTS:

W
0
GMonkhorst-Pack
12 12 1
0 0 0

POSCAR:

W BCC->HCP
1.0
4.47 0.0 0.0
-2.235 3.871133555 0.0
0.0 0.0 20.0
12
Cartesian
0.0 0.0 0.0 ! W(A)
0.0 2.58077 0.91243 ! W(C)
2.23502 1.29036 1.82480 ! W(B)
0.0 0.0 2.73722 ! W(A)
0.0 2.58077 3.64965 ! W(C)
2.23502 1.29036 4.56202 ! W(B)
0.0 0.0 5.47445 ! W(A)
0.0 2.58077 6.38688 ! W(C)
2.23502 1.29036 7.29925 ! W(B)
0.0 0.0 8.21167 ! W(A)
0.0 2.58077 9.12410 ! W(C)
2.23502 1.29036 10.0365 ! W(B)





O2 bond length

INCAR:

SYSTEM = O2

DOS related values
ISMEAR = 0
SIGMA = 0.01
RWIGS = 0.8
NSW = 50
ISIF = 2
IBRION = 2
POTIM = 0.1

Maximum number of ionic step
Relax atoms only
Ionic relaxation method (conjugate gradient)
Step size

POSCAR:

O2
1.0
10.0  0.0   0.0
0.0  10.0  0.0
0.0  0.0 10.0
2
Cartesian
0.0 0.0 0.0 ! O
0.0 0.0 1.0  ! O

KPOINTS:

O2
0
Monkhorst-Pack
1 1 1
0 0 0



Homework 
please Email to jeng@phys.sinica.edu.tw

• Find optimized lattice structure of 
W(111) surface using ISIF=2 and 
compare the PDOS of each layer with 
unrelaxed ones

• Find the optimized bond length of O2 
molecule using ISIF=2


