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1.ƙ? ŋoŴ�Ĝ�

ƝrM×

g«u

ŴƳƂśŨďăú

×øñô

ŨČ
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1.ƙ? ŋoŴ�Ĝ�

ōŧŰŪ
rcõ

ŴƳƂś

SIESTA VASP

LAMMPS DFT-D3

Z<�HÛWÊ
ƙ?té�

……

Ũđ�¢Ļ¼[

ƞĬÔ

¹ƮĎµP V¹ĎµP

¥ğ}ÆŴ�ĄFƧƬ

�ĆÛǅ�ĆÕrŴǆïš

d¬qn®�NVE�NVT�NPT�

�GŅ�}ÆƧƬ

CP2K Gaussian

1 ěƣ�œÄé�
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Ø �”lasp.in“÷?.Ľ�potential8 vƶƉ¯3ÜJĽłŴƳƂś¼[

( NN�vasp�siesta�lammps�d3�gaussian�cp2k )
(�>�p!potential  NN vasp siesta)

Ø �”lasp.in“÷?.Ľ�explore_type8vƶƉ¯3ÜŽơŻłaeŨďðI

(npt�nvt�nve�ssw�

Ø �SSWvƶƉ.Ƨƞ�RUN_TYPE8vƶƉƥ�SSWłoŴ

u RUN_TYPE=1 �¯”ųxŖģïšƞĬÔ

u RUN_TYPE=2 �¯”ų|Ŗģïš}ÆƖÐ

u RUN_TYPE=5 �¯”ųV¹Ũďïš

u RUN_TYPE=11 Au”ųxŖģïšƞĬÔ

u RUN_TYPE=12 Au”ų|Ŗģïš}ÆƖÐ

u RUN_TYPE=15 Au”ųV¹Ũďïš

2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

1 ěƣ�œÄé�
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2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

Ò、÷?!

Ø lasp.in �Ûinput� !ƟŻ{õ

Ø lasp.str�Ûinput.arc� !g«Ũď

ėçÜƥ�łŴƳƂś¼[=_£ŅÆłƝr÷?

NN!rcõ÷?

VASP!INCAR POTCAR KPOINTS  (POSCAR Bėçlasp.str÷?ļÚ�

Gaussian!gaussian.inp.pre=gaussian.inp.after

�ĮœÄŴ�ĞÁƟŻ#�

Ɲb÷?! allkey.log=lasp.out=arc÷?=¤éœÄłĔ_Ɲb�

1 ěƣ�œÄé�
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2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

Ɲrexample (lasp.in)

ŵľĘÌ
Ĝ��oŴ {õ

�${õ^¥ĝ=>Ř$ƫ0_
��ĦƱ

1 ěƣ�œÄé�
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2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

Ɲrexample (lasp.str)

Ø �>ƧƞMaterial Studio ļÚ

Ø ąóM×

l PBC a b c α β γ
l Element name    x   y  z

1 ěƣ�œÄé�
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2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

Ɲbexample(lasp.out,all.arc,allstr.arc,allfor.arc,allkey.log)

1 ěƣ�œÄé�
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2.ŚxLASPƂś!Ĝ�ƥâ�ƝrƝb

Ɲbexample(lasp.out,all.arc,allstr.arc,allfor.arc,allkey.log)

all.arc: �>ĽMSƏ�

1 ěƣ�œÄé�
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3.œÄ°Ĺ��ƮdĜ�é�

Ø NN�FULL ĴĈ=�>ńéƟŻ=)、ŽŮƊ

Ø NSLVĴĈ=ªJĽVASPoŴ、ŵŻŮƊvaspqÔÅ

�xxx/Libraries/1.vasplib/genso.sh)

Ø INTERĴĈ=ŵŻŮƊÜ、ƙ?ł。ÔÅ=ÃŮƊ1œÄ

(xxx/Libraries/1.vasplib/genlib.sh)

��

(xxx/Src/makefile) 

echo $MKLROOT /home7/intel/compilers_and_libraries_2018.2.199/linux/mkl

1 ěƣ�œÄé�
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3.œÄ°Ĺ��ƮdĜ�é� 1.vasplib

echo $MKLROOT

1 ěƣ�œÄé�
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3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version

version.sh
version.pre !ĴĈêl÷?
version.f90

Readkey.F90 !īpvƶƉ

otherpes_init.F90 !īprcõg«u
otherpot.F90 !īprcõ

othermove.F90 !īpŨďðI

module_pes.F90 !vƶ{õCƦ

Makefile !ŮƊŅv

1 ěƣ�œÄé�
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3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version
Read_key.F90� module_pes.F90

get_int Əö�
get_real Ə|ŞÈĨįõ
get_string Ə­ŗL
get_logical ƏƩƜ�Ƴ
get_int_array ö�õť
get_logical_array ƩƜõť
get_real_array |ŞÈõť
get_string_array ­ŗLõť
get_block BlockŨď

1 ěƣ�œÄé�



7/24/18

.1�3-0, Large-scale Atomic Simulation with neural network Potential

ĴċÜą!'ĩǇǆĂŴŏàąƾW� (	

��(	(
��2��
�		

LASP�ƃƅ3

.1�3-0, Large-scale Atomic Simulation with neural network Potential

1
5

3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version
Read_key.F90� module_pes.F90

1 ěƣ�œÄé�
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1
6

3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version
Otherpes_init.F90

1 ěƣ�œÄé�
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1
7

3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version

Other_pot.F90

y¬õ

�Ĕ

”ų(3,3)

ŴƳ

n(3,n)

Ín )#)�

Ɲr!y¬õ=�Ĕ=”ų
Ɲb!ŴƳ=n=Ín

1 ěƣ�œÄé�
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1
8

3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version

Othermove.F90

úŨď+ýŨď�n�ğƷ

ñô converge=.true.

1 ěƣ�œÄé�
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1
9

3.œÄ°Ĺ��ƮdĜ�é� INTERFACE version
Makefile

1ŽNò!
MKLROOT
mkllib
FuncObj

1 ěƣ�œÄé�
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2
0

4. VASPřœÄ.ł$UƹǍ

1�INCAR
IBRION = 22
ISYM = 0
NSW  = 2000000
ISIF = 3

2�”ų�u、Žreset VASP

1 ěƣ�œÄé�
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2
1

4. VASPřœÄ.ł$UƹǍ

3�siesta.fdf

Ɲr÷?�­)�ăò

MD.TypeOfRun Forces

DivideAndConquer False

INPUT_DEBUG.łpŠǊÄŽ*lasp.str Lã$Ŷ

4�Gaussian

LŻƟŻlasp=\ƮÃŻ

1 ěƣ�œÄé�
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2
2

5.�ŭoŴÊ~

ØZ<œÄté�

ØŬ$ƝrŨď÷?

ØƧĽœÄé�

1 ěƣ�œÄé�
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http://homepage.fudan.edu.cn/fdzpliu/publication/

1.ĻƇ ŋ

2.rcõ÷?ĘÌ

3. LASP.łNNƂś

4. NNĜáĦØSǉ

5.ŐŢõç�NNá�

2 ōŧŰŪrcõ
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• �}Æ�§õç

• ŨďĵÏí�

• rcõ´õƢŭÕ

����PES
��

CO

H2
Catalyst

�
�
�
�

ŴƳ ����


vƶàĉƹǍ


�����	�

®5

®5:2

®5Ũđ
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J.	Behler	and	M.	Parrinello,	Phys.	Rev.	Lett.,	2007,	98,	146401.	

High-Dimensional	NN	(HDNN)

1.	ÖŴ“y¬ŴƳp�

2.	y¬łu®ĸ¡ľy¬ƺƷ
È�ƀÈłcõŌ¯

4.	Ĕ_łmǎōŧŰŪĜ�

3.	y¬łu®ĸ¡�>vdpŠ

2 ōŧŰŪrcõ
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Rotation-invariant	Symm	func

Behler	íbłǐùŝ�łŨďìƣcõ

Radial function---Gausscõ

Angular function---&ƀcõ

Cutoff function--- tan3hcõ

,G=&Gcõ

2 ōŧŰŪrcõ
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LASPưĽłäõcõŝ�łŨďìƣcõ

Radial function--- Powercõ�ĺƐcõ

Angular function---&ƀcõ

Cutoff function--- tan3hcõ

,G=&G=�Gcõ

2 ōŧŰŪrcõ
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LASP NNƂśłÃŻĒď

y¬ÃŻ ŨďìƣcõÃŻ ¥GcõÃŻ

2 ōŧŰŪrcõ
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LASP NNƂśłÃŻóķ

(a) Speed-up comparison of a 28-atom Boron crystal between NN and DFT using Plane 
wave basis set (PW DFT). The x axis is the logarithm of time in the unit of seconds. The 
inset shows the structure of the lattice. (b) Speed-up of Boron crystals on 560 cores. The 
x axis ($%) is the number of processors and the y axis is the speed-up. 

2 ōŧŰŪrcõ
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SSWŘ$ÕyĻrŴǆ§õç + NNá� == NNrcõ

õçǂ9ļ

1. VASP! Âǆĥ DFT + PBE�+U�Ĥc

2. SSWV¹rŴǆõç
$ŷĢąǐĭMDrŴǆõç

3. ŵqƃŤ=ńkSSWŴǊiơŻ

• Ũďìƣcõ)Ɣŀ

• DFTǏƈ,ĝŴƳƍ¿�r
cõRMSƍ¿Ź�

2 ōŧŰŪrcõ
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1.ĻƇ ŋ

2.rcõ÷?ĘÌ

3. LASP.łNNƂś

4. NNĜáĦØSǉ

5.ŐŢõç�NNá�

2 ōŧŰŪrcõ
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release_AB(_x).pot

A	�B:	pŠ�

X:		maĝłá� ()ÉƄ�

÷?��ſf

yf'
1. �>Ŋŕ)�Ưġ ªTIO2= Ti2O3= Ti

2.		�>Ŋŕ�G=żǆ��Ŝ

°ƼJĽ!
1.vƶõç、ŽƧƞDFT]Ǐƈ=ġªµGşT
ħƋ

2.�ŜǋħǁÈǐ=$ŷ、Žƴ²[GGş]ƃ
Ť

2 ōŧŰŪrcõ
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NN9ļþƺüĆ

õçǂ§µ

RMSŞÈ

mǎŰŪ

147-50-50-1ŰŪ§µ

ŰŪƔ§ƂśƔÙ

$ŷčƎ=NNƂś1Ž=@“ŨďìƣcõƂś

2 ōŧŰŪrcõ
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mǎŰŪ

Ũďìƣ¬-õeż

Ũďìƣcõ[Gł{õ

2 ōŧŰŪrcõ

ŨďìƣcõłcõŹ�
�min Scale ---- max Scale�
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1.ĻƇ ŋ

2.rcõ÷?ĘÌ

3. LASP.łNNƂś

4. NNĜáĦØSǉ

5.ŐŢõç�NNá�

2 ōŧŰŪrcõ
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LASP	Examples		
www.lasphub.com(ƚ

pŠ��÷?�

LASPƝr÷? lasp.in	(Ûinput�

NNƂś.łvƶƉ

potential				NN

PrintChg 0 0/1 debug=Ɲby¬ŴƳ

ExSymR		 5 ŨďìƣcõRƆłƔŀŹ��ůņ5O�
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LASP1Ɲb÷? lasp.out
NNƂś ÆƌbĹ�lasp.out¨Ʈ

Badstr.arc

LASPƝb÷?

ƝbNNƂś.�Ŵƪkł�ǋħbƵ8Ũď�arcĘÌ�

1. ŨďìƣcõŹ�Ɣŀ

2. rŴǆ'łǌķƓƞŹ� SSW.Safe_hardcurv				150.0000

ExSymR		 5

3. rŴǆ'łAućñôłŨď�)$¯“NNłƹǍ�
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1.ĻƇ ŋ

2.rcõ÷?ĘÌ

3. LASP.łNNƂś

4. NNĜáĦØSǉ

5.ŐŢõç�NNá�

2 ōŧŰŪrcõ
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1. NNóķ

Ńmy¬ÃŻóķĄǐ!y¬õ=Ėõ

2. NN 7VASP DFT/PBEłŞÈ

�p D3ř vdWŉĞ

õçǂ$ŷ“30-y¬½�łŘ$ÕyĻõçǂ=²7§Gş=
ū²ŴƳBąQ¿=、ŽęēŅ²ŴƳ

�>Ľ7³ßƞĬÔř=E“$ŷƞĬÔŞÈF7ŔÔ

yf'�>Ľ7MDřǐĭqn®Ŋŕ

ǐĭŨď�ǐ7ıįłĪG�ǋħŞÈ�ŴBƽF
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