VAAVZ OIS Tt Ry

2009

M SRS 2T AORHEBIRHE 1/22

-
&
1 2009 7 22 1000 11:30
2 2F A+B
3 .
4 80 S
5
10.00 10.05
10.05 10:25
1025 1 :40 Advance/OCTA
1040 11.00 Advance/PHASE Advance/Flecs
11:00 11:20 Advance/ABINIT-MP
11:20 11:30

Tel: 03-5570-1689 E-mail: office@advancesoftjp URL: http://www.advancesoft.jp

TRNVRYITMERE$E http://www.advancesoftjp  Copyright© 2009 AdvanceSoft Corporation. All Rights Reserved.




TRNVRYITMERE$E http://www.advancesoftjp  Copyright© 2009 AdvanceSoft Corporation. All Rights Reserved.



7/22

pvadbson T EINVRYINE TS —
’”’"’?ﬁ‘”" MHMEBRET RS AT LAOBRIKEFARETE

ﬁ".",%.s'*ﬂ
2

TRNVRYITMERE$E http://www.advancesoftjp  Copyright© 2009 AdvanceSoft Corporation. All Rights Reserved.




Adv Soft

= Accelrys Materials Studio

Materials Studio MS Modeling
http:.//accelrys.co.jp/products/accelrys/ms/ms.htmi

. SCIGRESS

/ GUI
http.//software.fujitsu.com/jp/scigress/function/

= Scinomics SciMaps

http.//www.rsi.co.jp/kagaku/cs/scienomics/feature.htmi
= Chemical Computing Group Inc. MOE(Molecular Operating Environment)

Scientific Vector Language
http.//www.rsi.co.jp/kagaku/cs/ccg/products/basic.html

Adv Soft
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= Accelrys Materials Studio

Mesocite, Mesotek, Synthia, Adsorption Locator, CASTEP, Conformers, DMol3 ,
GULP, User Interface to Gaussian®, NMR CASTEP, ONETEP, QMERA, Sorption, VAMP,

QSAR, QSAR Plus http://accelrys.co.jp/products/accelrys/ms/ms.html
- SCIGRESS
Mechanics, Dynamics, Extended Huckel, ZINDO, MO-G, MO-S, CONFLEX3, MD-
ME http.//software.fujitsu.com/jp/scigress/function/

= Scienomics SciMaps

ABINIT, LAMMPS, Towhee, TURBOMOLE, QmPot, SciDPD, FHMixing,
MNDO, NAMD http.//www.rsi.co.jp/kagaku/cs/scienomics/feature.html

= Chemical Computing Group Inc. MOE (Molecular Operating Environment)

Pharmacophore Discovery, Structure-Based Design, Protein Modeling &
Bioinformatics, Cheminformatics & QSAR, Medicinal Chemistry Applications, High
Throughput Discovery, Molecular Modeling & Simulations, Methods Development &
Deployment http://www.rsi.co.jp/kagaku/cs/ccg/products/basic.html

AdvafceSoft

FEF U TOTF I RIIE

Accelrys Accelrys
http.//accelrys.co.jp/about/overview.html

696  US$(2005 3
810  US$ (2009 3

Accelrys Material Studio
Material Studio

AdvafceSoft
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Advance/

Advance/ABINIT-MP
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Advance/OCTA
.
= Advance/OCTA
. Advance/OCTA
= Advance/OCTA
= Advance/OCTA
. Advance/OCTA
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Advance/OCTA

OCTA
e 2006 OCTA
OCTA

Advance/OCTA Q

[
AdveiByson
Advance/OCTA
— Advance/ABINIT-MP ( ) ™
— Advance/BioStation ( / )
— Advance/ProteinDF ( / )
— Advance/Phase( / ) >
— Advance/FrontSTR( )
— Advance/FrontFlow Red )
— Advance/FrontFlow Blue
— Advance/OCTA
Adv Soft
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2006 OCTA OCTA

OCTA
Advance/OCTA
Q&A
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Advance/OCTA

OCTA GOURMET

Advance/FrontSTR #==

SecC

msec

J1seq

nsec

psec

fsec
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Advance/OCTA

OCTA HP
(http://octa.jp/)

OCTA HP(http://octa.jp/)

OCTA HP
(http://octa.jp/)
-
N
- -
Adv Soft
Adv Soft
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Number of water molecules evaporated

AdvarficeSoft Time (ps)
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Y. Okuno, M. Minagawa, H. Matsumoto, A.
Tanioka, J. Mol. Struc. THOECHEM, 2009, 904, pp.83-90.
9
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Particle density (particle/nm3))

0 2 4 6 8 10 12 14 16
The distance from central axis ><  (nm)

Y. Okuno, S. Zhang, K. Saito, H.Matsumoto, M.
Minagawa, and A. Tanioka, Computational Materials Science,

submitted.
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. Advance/OCTA

Advance/PHASE
Advance/ABINIT-MP
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Advance/PHASE

pive 31z LB

1 z 32 4 5 6 7 8 g 1w 1 1z 13 14 15 16 17 18
pLy WA

1 H IA A VA WA V1A VIA He
. O] DB
& Ma I| e b=} wE vE vH VB v | | H B | Al I| Si P || 5 I| Gl I| fr
4 LI\O_a Sc || Ti I| W Cr hir I| Fe So I| Mi I| Cu Zn || Ga I| Ge Ag || Se I| Er I| Kr
5 m’? vz e | e J e J R |l f e A o [ n o [ ] 1] o
6 il\e_a lerle lI\T_a w || Re || os | ¢ || Pt || || He || TI || | B || Po || At || Fin
7 TIW fic-Lr TI’T o (= || He || m || Ds || Re || Uub || Liut || Uug || Lup || Liuh || Lus: || Luo
el L_aI\C_e P | e Jom e o o e [ ] e ]

fic-Lr TIW Pa | U || Mo || Pu || Am || om || Bk || o || Es || Fm || Md || No || Lr

- checked by PHASE & CIAD
. checked by CIAD

AdvaSesoft
Si
O et e s b e e
-452 - EE‘;M h4 Egixzif t y
g . ’
Eg -4.56 \-..\_ , -
of 458 L \\‘.\ / |
-4.6 - \'\ .~ i
( 51. 2 51. 3 51. 4 5I. 5 5I. ] 5I. 7
a(A)
(@), (E), (B)
PHASE
a (A) 5.466 (0.7%) 5.430
E(eV/atom) 4.605 (-0.5%) 4.63
- 0
acvagByson B (GPa) 88.0 (-10.9%) 98.8
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Energy (o)

N
NN T ANA

TiO,

C
a
PHASE PHASE
a( )| 4562 (-0.7%) 4.593 a( )| 3.756 (-0.7%)  3.784
cla | 0.640 (-0.6%)  0.644 cla | 2510 (-0.2%)  2.515
Adv Soft
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DOS (states/eV)

l

[ \ / \\W\
i f/ W\/R/\U\ \J\J \ /\\ /MU /m\

° * ? Energy (ZV) ? ! °
Adv Soft
- g% - 9
(100) 2
/
PHASE * de
E [GPa] ,
E<100> 123.6 130.8
T
E<110> 157_2 169.7
(001) =
E<111> 172.9 188.4
v
\(001)
<100><010> 0.262 0.280 y
Vv (001)
<110><110> 0061 0066 x T
*) H. J. McSkimin, et al.,
Phys. Rev. 83, p.1080(L) (1951).
10
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50 60 T T T

40 & — 0 L & _
*° PHASE | | 40 = — PHASE 1
20 *) | — —

141 30 — —
10 —

0 20 —
-10 |- V _ 0 —
-20 | | | 0 | |

0 5 10 15 20 0 5 10 15 20
(eV) (ev)
*) CRC Handbook of Chemistry 79-th Ed.CRC Press, New York 1998
AdvadSesort
1
Si(100) )
10
5|
Ee
ol
5L
-10l
-151
-20 ‘
0 2 4 6 8 10 12 14
()
Uts ey
: 453 eV ( ), 4.9eV ( )
AdvadSssort

*S. M. Sze, Physics of Semiconductor Devices (Wiley) 12
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Advance/PHASE

Adve

= 2009

— XPS Advance/CIAO
—Nudged Elastic Band

« 2010

— TDDFT
— Blue Moon

« 2011

Soft

- PAW

13

Advance/Flecs

Adv

Soft

FLExible Cell Shape molecular dynamics code

= Advance/PHASE
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AdvafByson  _
15
Physical Review B 37, 6991 (1988).
Physical Review B 39, 5566 (1989).
[ |
Physical Review B 42, 9458 (1990).
-3, Ge, C, SI-Ge, SI-C C-H
|

Phys. Chem. Minerals 23, 345 (1996).
—Ca, Mg, Al, Si, Ge, Hf
« MEAM
—Na, Al, Si, Ni, Cu, Rh, Pd, W, Ir, Pt, Au, Pb

Physical Review B 46, 2727 (1992). Materials Chemistry and Physics 50, 152 (1997).
Journal of Physics: Condensed Matter 15, 8917 (2003).

Adv Soft
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ALO,

Advance/PHASE

@o
o N
i "1]-:‘:- .1- Py
o #f B b ¥
;Pﬂ A 0.03 Hartree/Bohr

13 GPa

eg«,a%,sm _

17

Pt(110) Missing Row (MR)

Surface Science 445, 18 (2000).

N P r\Tssing Row
] I ; ¢ |
o ey u:‘*, -
i T e AL L\
- "_‘ . >~ . -l
i, ™ PR o -
- - - - -
I e

Adv Soft
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P R Y Yo e alal : , -
LA b LA S 2NN
v il ~ L ‘_" & *._‘*_ ‘J" l.-_‘, e
L e A Sos " T T R L e e S Ny
. Samb R T e
Ein = o R e
HL*A. --'..... i,_-.ir - -hi i.i"i- - 1[-.1.&: L'L pat Tl
“  (111) (110)MR ' (110) (100)
mJ/m?

(111) |(110)MR| (110) | (100)

Flecs 1425 1676 1930 2056

PHASE 1393 1646 1807 | 1802

ﬂgﬁ%mg (111), (110)MR

19

Advance/Flecs
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W VPR ANA 2L, Ly

Advance/ABINIT-MP

= ABINIT-MP
— HIV

- MP2

— QM/MM
~ DFT MP2

m%s,g,,.ﬂ

FMO

ABINIT-MP Version 3.2

Density Functional Theory DFT
Resolution of the Identity R
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ABINIT-MP (1)

- 14 16
BioStation ABINIT-MP
— 17 19
- Advance/BioStation
- 20
Adv Soft —
ek o ool ;
ABINIT-MP (2)
BEFMO-Hartree-Fock
EFMO-MP2
] FMO MP2 HF

BEXUFF eXtended Universal Force Field

EFMO-QM/MM QM:FMO/MM XUFF
EPDB FMO

r

E 99.95%

Adv Soft

FEEAD

TRNVRYITMERE$E http://www.advancesoftjp  Copyright© 2009 AdvanceSoft Corporation. All Rights Reserved.




FMO (1)

HF 0.16 sec HF 59.8 sec HF 48201.3 sec
MP2 0.07 sec MP2 33.8 sec MP2 3.7 days
4 4 5
AdvafBysort &
~N
FMO (2)
FMO 1998
>
>
FMO
>
> 3
el
Glycine3 FMO .
HF -696076.054mEh
FMO-HF -696075.026mEh
MP2 -697442.951mEh
FMO-MP2 -697441.407mEh
Advaicesornt | 200 :
~N
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HIV -
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9
HIV =
PDBID:1MUI
Human immunodeficiency virus
+ )
HM
e
Wﬂ
e
- AE=76.772(kcal/mol)
(kcal/mol)
Asp34 -22.2
Asp30 -22.1
Gly58 -9.88
“w"‘f—%ﬂﬂ lle57 -7.41 .




JAFE=S—E(N)

ARV FZ2EDT ILBDEES

w%m

=

AV IVT AL ALTEH

AASEZF—EILLDT
P EHESE E VIR

http://app2.infoc.nedo.go.jp/kaisetsu/bio/bio05/

11

ARG371
GLU119
ARG292
Anasa el GLu227
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PDBID:2HT7
(H5N1 )

(

)
0,
O='( 7 0]
e
3 (0]
HoN A\
AE=227.812 (kcal/mol)

-77.0797
-76.5796
-28.3382
-28.3008

Copyright© 2009 AdvanceSoft Corporation. All Rights Reserved.

12




ABINIT-MP Version 3.2
Density Functional Theory DFT 1

DFT

r de facto standard Gaussian, GAMESS, etc.
_ ( ON3)

B

EGaussian GAMESS

13

ABINIT-MP Version 3.2
Density Functional Theory DFT 2

ABINIT-MP/DFT

Glycine5  /B3LYP/6-31G 20

s

15 /
10 /

. |

(SGI/ALTIX350/Intel Fortran )

Adv Soft 2 4 6 8 10 12 14 16
PSR FET G AP AT Number of CPUs

" 14
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ABINIT-MP Version 3.2
MP2 Resolution of the Identity Rl 1

RI

B2 4 2 3

O(N4)  O(N3) I

o(1)=32,0.(1)e. (1 (1)~ X o, 1)

LX)
%#:.'.]L>RQQHQQQ

15

ABINIT-MP Version 3.2
MP2 Resolution of the Identity Rl 2

FMO-MP2/RIMP2

Monomer MP2 5115 404

Dimer MP2 21941.2 2266.4

22452.7 2746.4
oo 2 .
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QM/MM

Encyclopedia of Computational Chemistry, Springer
http://www.mrw.interscience.wiley.com/emrw/9780470845011/ecc/
article/cca026/current/htmil

QM/MM

QM( )
MM

QM( )

MM
MM
QM/MM
B QM
L
Adv Soft ¥ ( )

DET MP2

DFT MP2

DFT MP2
EDFT
EMP2 DFT
CH-1T
RI

Adv Soft
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o FOPE IS RF T

GFP Green Fluorescent Protein :1CV7

EFMO-CIS/RPA/TDDFT

EGFP

FMO +
B
QM/MM
i

CIS RPA TDDFT

19
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