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GPW: Gaussian and Plane Wave basis sets
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Localised, atom-position dependent GTO basis
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Expansion of the density using the density matrix
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Auxiliary Basis Set
Mapping FFT

Long range term: Non-local Hartree potential
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Orthogonal, unbiased, naturally periodic PW basis
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Density collocation
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Partitioning of the Density
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CP2K available BASIS SET & PP

H He
Li | Be B C N O F Ne
Na | Mg Al Si P S Cl | Ar
K Ca | Sc Ti V Cr |Mn| Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se Br | Kr
Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh [ Pd | Ag | Cd | In | Sn | Sb | Te I Xe
Cs | Ba | La | Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | Tl | Pb | Bi
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3) LIBINT
http://sourceforge.net/projects/libint/files/v1-releases/libint-1.1.4.tar.gz/download

Jconfigure --prefix=/home/nakada/lib/libinit

4) libxc (A7 aFIl)
http://www.tddft.org/programs/octopus/wiki/index.php/Libxc

Jconfigure --prefix=/home/nakada/lib/libxc



5) ELPA (SCALAPACK®DIEEDNEREMICHARDICER)
http://elpa-lib.fhi-berlin.mpg.de/

SCALAPACK_LDFLAGS="-L/opt/intel/mkl/lib/intelo4 -Imkl_scalapack_Ip64 -
Imkl_blacs_intelmpi_lp64 -Imkl_intel_lp64 -Imkl_sequential -Imkl_core -
ImkI_blacs_openmpi_lp64" ./configure --prefix=/home/nakada/lib/elpa

6) cp2k @AV /A )L DEFIHESD
B0V —FTI0F v 7 7M1 ZMHERT S
Is cpZk/arch/*.*
CCTRDFE77AIZ2HICT 5

VERSION & MPI+OpenMP 2575 psmp &387E
(http://www.cp2k.org/howto:compile)



/) cp2k @OV INA1 )
cd cp2k/makefile
make ARCH=Linux-iab4-intel VERSION=psmp

KT T 71ILIE cp2k/exe/*

DWTICTANBDODY Y IILIREES
make ARCH=Linux-iab4-intel VERSION=sopt

make ARCH=Linux-iab4-intel VERSION=popt



CP2K
mxied Gaussian and plane wave (GPW)

Lippert, Gerald; Hutter, Jurg; Parrinello, Michele (1997). "A hybrid Gaussian and
plane wave density functional scheme". Molecular Physics 92 (3): 477-487

Lippert, Gerald; Hutter, Jurg; Parrinello, Michele (1999). "The Gaussian and
augmented-plane-wave density functional method for ab initio molecular dynamics
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(Theoretica Chimica Acta) 103 (2): 124-140
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AVAN=IULEET24 L7 MY ~/cp2k/data

T2l HEt vk

ALL BASIS SETS BASIS ADMM

ALL POTENTIALS BASIS ADMM_MOLOPT

GTH POTENTIALS BASIS MOLOPT

HFX BASIS BASIS Rl cc-TZ

HF POTENTIALS BASIS SET

MM _POTENTIAL BASIS ZIJLSTRA

NLCC POTENTIALS EMSL BASIS SETS

POTENTIAL GTH _BASIS SETS
dftd3.dat
nm12_parameters.xml
rVV10_kernel_table.dat MEICIHUTOAE—UTES
t c_g.dat

t sh_ p s c.dat
vdW kernel table.dat &iET—%




Serial run
cp2k.sopt -i input_file -o output

cp2k.sopt —check input_file

My Convert Script (honASE)

CPvasp2inp.py (symlink vasp2cp2k )

sl subsys.inc



INCLUDE XICK D AEBDNS 7 71 I ZEFRHAD S

@INCLUDE 'subsys.inc'

|
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NEREEIZ (xyz) 7 7 A ILZBIT7 7AILICULTeD UTERAHAD

&L fEF

@SET BASIS_SET_FILE_NAME BASIS_SET
BASIS_SET_FILE_NAME ${BASIS_SET_FILE_NAME}
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CP2K DAA7 71 I DEEEBD (SUBSYS)EF D7

8SUBSYS
&KIND Cu
ELEMENT Cu o
BASIS SET DZVP GTH-PADE gy BRI E
POTENTIAL GTH-PADE-qg4 (BASISt v k i & g%)
8END KIND
8CELL

A 0.000000000 1.760000000 1.760000000
B 1.760000000 0.000000000 1.760000000
C 1.760000000 1.760000000 0.000000000
PERIODIC XYZ

&END CELL

&COORD
Cu 0.00000000 0.00000000 0.00000000
&END COORD

&END SUBSYS



Bulk O5t&



Bulk DFtEZ95ELESDIY (1BE) (1)

&SUBSYS

&KIND Cu
ELEMENT Cu
BASIS_SET DZVP_GTH-PADE
POTENTIAL GTH-PADE-g4
&END KIND

&CELL
A 0.000000000 1.7/60000000 1.760000000
B 1.760000000 0.000000000 1.760000000
C 1.760000000 1.760000000 0.000000000

PERIODIC XYZ <aiffmem mrpizma s AN 3

&END CELL

& COORD
Cu 0.00000000 0.00000000 0.00000000
&END COORD

&END SUBSYS



Bulk(metal) DFt&E%Z9d5E&E=ZDZY (SCF) (2)

&SCF
SCF_GUESS ATOMIC
EPS_SCF 1.0E-7
MAX_SCF 300
ADDED_MOS 11
&DIAGONALIZATION ON
ALGORITHM STANDARD
&END DIAGONALIZATION
&MIXING T
METHOD BROYDEN_MIXING
ALPHA 0.4
NBROYDEN 8
&END MIXING

&SMEAR ON SCF 7y 3ayvic X
METHOD FERMI DIRAC S P YV EBRIEND

ELECTRONIC_TEMPERATURE [K] 300
&END SMEAR
&END SCF




Bulk(metal) DFt&E%Z9d5E&E=ZDZY (SCF) (2)

&SC

F

SCF_GUESS ATOMIC
EPS_SCF 1.0E-7

MAX_SCF 300

ADDED_MOS 11

&D
A
&E

IAGONALIZATION ON
_GORITHM STANDARD
ND DIAGONALIZATION

&MIXING T

M

ETHOD BROYDEN_MIXING

ALPHA 0.4

NBROYDEN 8
&END MIXING
&SMEAR ON

M

ETHOD FERMI_DIRAC

ELECTRONIC_TEMPERATURE [K] 300
&END SMEAR

&EN

D SCF

SCF 7> 3vic
ADDED_MOS Z#d

e B

[RFEIC

velence electron #
(spin D)
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—_EREfE-oT1=5
ADDED MOS 11 11
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“** Use the LSD option for XAS with transition potential ***

&DEF

LSD I Requests a spin-polarized calculation for unpaired electrons

AEymilR (AEYZXAl) 5585 EUVUTIEET 2E




CP2K available BASIS SET

H He
Li | Be B C N @) F Ne
Na | Mg Al | Si P S Cl | Ar
K Ca | Sc | Ti \Y Cr | Mn| Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br | Kr
Rb | Sr Y Zr | Nb | Mo | Tc | Ru [ Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
Cs | Ba | La | Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | Tl | Pb | Bi







