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CASTEP

CASTEP Developers Group

CASTEP
CASTEP
Cambridge Payne
1999 CASTEP Developers Group(CDG)

Accelrys CASTEP

CASTEP
0
(2)
3
(4)
(5)
(6)
(7

CASTEP

Pd Al a-Al203(001)

CDG http://www.tcm.phy.cam.ac.uk/castep/index.html
Accelrys
http://www.accelrys.com/products/mstudio/modeling/quantumandcat

alysis/index.html
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DACAPO

Denmark

DACAPO

Vanderbilt
DACAPO Denmark CAMP Open
Software Project(CAMPOS)

GPL*

DACAPO
oy
2
(3
(4)
(5)

DACAPO

Nudged Elastic Band

CAMPOS

http://dewww.camp.dtu.dk/campos/Dacapo/

*GPL GNU General Public License, GNU Project
URL http://www.gnu.org/
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PHASE

IT
IT

PHASE
CASTEP,
VASP

8,000
PHASE

Advance/PHASE

PHASE
D
(2)
3
(4)
(5)
(6)

PHASE
k 2

http://www.rss21.iis.u-tokyo.ac.jp/index.html

http://www.advancesoft.jp/
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VASP

VASP Group Hafner

VASP

Vanderbilt
VASP Bloechl
PAW (Projector-augmented-wave)
CASTEP

Materials Design

VASP
ey
(2
3
(4)
()
6

VASP

VASP Group http://cms.mpi.univie.ac.at/vasp/

http://www.rsi.co.jp/kagaku/cs/medea/engine.html
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CPMD

IBM , Max Planck J.Hutter

Car
Parrinello IBM J. Hutter

IBM Max Planck

CPMD
0
(2)
3
(4)
(5)
(6)
(7

CPMD

DFT

CPMD http://www.cpmd.org/
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ABINIT

ABINIT Group X. Gonze

ABINIT CASTEP, VASP

GPL

ABINIT
0
(2)
3
(4)
(5)
(6)
(7

ABINIT

DFT GW

ABINIT Group http://www.abinit.org/about/
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WIEN2k
Vienna P. Blaha , K. Schwarz
WIEN2k LAPW
WIEN2k
, EXAFS, XANES
WIEN2k
4,000
WIEN2k
(1
2)
(3)
(4)
(5) X EXAFS, XANES
6) EELS
WIEN2k
Am 5f
WIEN2k http://www.wien2k.at/index.html

20124 Vol.11

13



14

SIESTA

Madrid Cambridge J.M.Soler E. Artacho

SIESTA (Spanish Initiative for Electronic Simulations with
Thousands of Atoms)

Nanotech

SIESTA CASTEP, VASP, STATE

1,000

SIESTA

Nose

SIESTA

http://www.uam.es/departamentos/ciencias/fismateriac/siesta/

Nanotech http://www.nanotec.es/
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LAMMPS
Sandia , Lawrence Livermore 3
Cray , Bristol Myers Squibb , DuPont
Sandia GPL
MPI

MPI

Lennard-Jones, Coulombic, Buckingham, Morse, Yukawa,
frictional granular, Debye, soft, DPD, class 2 (COMPASS),
tabulated, metal potentials: embedded atom method (EAM,

Finnis/Sinclair), MEAM Stillinger-Weber,
Tersoff, MEAM harmonic,
FENE, Morse, nonlinear, class 2 (COMPASS), quartic (breakable),
hybrid harmonic, CHARMM, cosine,

cosine/squared, class 2 (COMPASS), hybrid
harmonic, CHARMM, multi/harmonic, helix, class 2
(COMPASS), hybrid
Ewald , PPPM
NVE, NVT, NPT, NPH

rRESPA SHAKE

LAMMPS http://lammps.sandia.gov/index.html
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11

Material Explorer

Lennard-Jones, Born-Mayer-Huggins, Johnson, Morse,
Miller, ZBL, AMBER(parm94), UFF(non-Bonding)

Stillinger-Weber, Keating, Tersoff, Justo, Marks, KKY

Finnis-Sinclair, Long Range Finnis-Sinclair,
Yang-Johnson, Rosato-Guillope-Legrand, Voter-Chen,
Oh-Johnson, TB, Grujicic-Zhou, GEAM, Ackland, Justo, Marks

NEV NTV NPH NTP

http://venus.netlaboratory.com/me4/index.html
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OCTA
NEDO
, OCTA (http://octa.jp),
(
NEDO

OCTA

OCTA

OCTA
COGNAC Full-atomistic
united-atom,Gay-Berne,bead-spring
NVE,NVT,NPH NPT
Langevin
PASTA
SUSHI
MUFFIN OCTA
OCTA http://octa.jp

http://www.jri-sol.co.jp/

http://www.advancesoft.jp/
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13

AMBER

Scripps , D.Case

AMBER California Kollman

Scripps
D.Case 9
NMR
AMBER
f99, ff02, ff03, gaff
United-Atom AMOEBA
explicit
Jarzynski "targeted"
"pulling"
QM/MM
(GB) (PME) QM/MM
AMBER http://amber.scripps.edu/
http://www.conflex.co.jp/prod_amber.html
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CHARMM

CHARMM Development Project, M.Karplus

CHARMM (Chemistry at HARvard Macromolecular Mechanics)

Harvard Karplus
CHARMM Development Project

c33b2
CHARMM Development Project
CHARMM
Accelrys
CHARMM
CHARMM
CHARMM

CHARMM Development Project
http://www.charmm.org/

http://yuri.harvard.edu/
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15

GROMOS
Zurich
GROMOS
3
GROMOS GROMOS
DMSO
DNA
NMR dJ
3

twin-range Poisson-Boltzmann

Cray Silicon Graphics
GROMOS http://www.igc.ethz.ch/gromos/
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TINKER
Washingnton , J.W.Ponder
TINKER
AMBER CHARMM Alinger
MM OPLS Liam Dang AMOERA

Linux,
MacOS, Windows TINKER

distance geometry

TINKER http://dasher.wustl.edu/tinker/
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17

NAMD
Illinois , J.Phillips
NAMD
Illinois
dJ.Phillips 2002 Gordon Bell
Charm++
VMD
AMBER,CHARMM,XPLOR NAMD
DNA
DNA
DNA pH
DNA
12

X-PLOR, CHARMM, AMBER, GROMACS

Particle Mesh Ewald

1000 300,000

Illinois  Theoretical and Computational Biophysics Group

http://www.ks.uiuc.edu/Research/namd/
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ABINIT-MP

IT
IT

(FMO)

ABINIT-MP

Advance/BioStation

DNA

HF FMO-HF MP2 FMO-MP2
FMO
STO-3G, 6-31G, 6-31G*, 6-31G**, 6-31++G**
BFGS Broyden-Fletcher-Goldfarb-Shanno

CG conjugate gradient
DNA

http://www.rss21.iis.u-tokyo.ac.jp/index.html

http://www.advancesoft.jp/
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19

GAMESS (GAMESS-US)

Towa M.Gordon
GAMESS
GAMESS Towa GAMESS-US
National Resource for Computational Chemistry (NRCC)
GAMESS-UK
GAMESS M.Dupuis 1981 NRCC GAMESS
GAMESS GAMESS-US
GAMESS Hartree-Fock
CASSCF GVB
CI
GAMESS
GAMESS
GAMESS
4 6
QM/MM
linear scaling
(FMO)
100
GAMESS
2003 NMR
GAMESS
( )
GAMESS
FMO
GAMESS
ddikick Linux/Unix
MacOS (Cygwin YWindows
GUI
GUI
GAMMES

http://www.msg.ameslab.gov/,
http://www.cfs.dl.ac.uk/gamess-uk/
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Gaussian
Gaussian
Gaussian
Gaussian J.A.Pople
1998 Gaussian
Hartree-Fock CASSCF
GVB SAC/SAC-CI
Gaussian
Gaussian Gaussian
Gaussian
4 6
Gaussian03
QM/MM
linear scaling
Gaussian
Gaussian03
QM/MM
Linda
Gaussian  Linux/Unix
Gaussian
GUI GaussView
Windows MacOS
PDB
Gaussian http://www.gaussian.com
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21

MOPAC

Stewart Computational Chemistry , J.Stewart

MOPAC J.Stewart

MNDO MINDO/3 AM1 PM3

QM/MM
MOPAC2007  Stewart Computational
Chemistry
MOPAC2006
QM/MM
COSMO

MNDO MINDO/3 AM1 PM3

RHF UHF

SCF

Stewart Computational Chemistry
http://openmopac.net/MOPAC2007.html

http://venus.netlaboratory.com/mopac2006/
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ProteinDF
IT
IT
ProteinDF 100
QM/MM
10kcal/mol
ProteinDF
Advance/ProteinDF
ProteinDF 100
HOMO-LUMO
306 4728 26790
104
9600
Gauss
KS KS

damping diis level-shift
split valence

QCLO

http://www.rss21.iis.u-tokyo.ac.jp/index.html

http://www.advancesoft.jp/
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23

STAR-CD
CD-adapco
STAR-CD
CAD CAD
STAR-CD STAR-CD
CD-adapco
STAR-CD
STAR-CD
/ /
Barotropic BTF Rayleigh
NOx Soot
1 2 MARS SFCD
QUICK
HPC
CD-adapco http://www.cd-adapco.com/
http://www.cdaj.co.jp/product/000000starsuite/s00000starcd/index
.html
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FLUENT
Fluent
FLUENT
FLUENT  Fluent

FLUENT
FLUENT

/

/ / /

/
/

Fluent http://www.fluent.com/
http://www.fluent.co.jp/
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25

PHOENICS
CHAM
PHOENICS
CAD
PHOENICS
PHOENICS
PHOENICS
Simple Simplest
Jacobi

2 IPSA

CAD

Cut-Cell 1
CHAM http://www.phoenics.co.jp
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SCRYU
SCRYU
SCRYU
SCRYU
SCRYU
ALE(
/
/ /
( -VF )
CAD
(History)
http://www.cradle.co.jp/
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ANSYS CFX

ANSYS

ANSYS CFX

ANSYS
ANSYS CFX
ANSYS

ANSYS CFX

ANSYS CFX

ANSYS

ANSYS http://www.ansys.com/
http://ansys.jp/index.html

http://www.cybernet.co.jp/ansys/product/ansys/cfx/
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FrontFlow/red
IT
1T
FrontFlow/red LES(Large Eddy
Simulation) SIMPLE
FrontFlow/red
Advance/FrontFlow/red
RANS(Reynolds
Averaged Navier-Stokes) LES
(DNS)
LES
LES Smagorinsky Dynamic SGS
DNS k-
k-
6 4 3 4
SMAC SIMPLE Rhie-Chow
Muzaferija
Euler Euler 2
Crank-Nicolson 2 Adams-Bashforth
3 Adams-Moulton 4
Runge-Kutta
http://www.rss21.iis.u-tokyo.ac.jp/index.html
(http://www.advancesoft.jp/)
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PowerFLOW
Exa
PowerFLOW Lattice Boltzmann Method,
LBM LBM
LBM
PC
PowerFLOW
PowerFLOW
DNS Direct Numerical
Simulation
VLES Very Large Eddy
Simulation
512
Exa http://www.exa.com/
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FrontFlow/blue
IT
IT
FrontFlow/blue
LES(Large Eddy Simulation)
FrontFlow/blue
Advance/FrontFlow/blue
/

FrontFlow/blue

LES Smagorinsky Dynamic SGS

DNS
8 6

ABMAC Fractional-Step

Euler

Normal Galerkin type / Streamline upwind
Petrov type / Time-accurate streamline
upwind type

Lighthill-Curl

GRIDGEN

FIELDVIEW/AVS/MicroAVS

HI-UX/MPP(Ver.03.07)/IRIX(Ver.6.4
6.5)/SUPER-UX
/Linux(Ver.2.4.19)

http://www.rss21.iis.u-tokyo.ac.jp/index.html

http://www.advancesoft.jp/
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