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Computational-Science Study of Frustrated Magnets
-- S=1 Heisenberg Antiferromagnet on Spatially Anisotropic Triangular Lattice --
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FMO HEIXZ B /N & 7250 (B ~—& XA ~—) IZDWT, abinitioM0
AREZITO ZEWRFHYT D, 7T 7 A NN bR 4RI ST
IThRITROLRNEDIZ, ZRH60Y A X GEEREOH) #F—IcT5Z &
IXTERY, B2, T 2P AANFE L TH->TH, ab initio MO FHETIX
DT EICHAEIND 2 BIHESOBBRRY . 2D HEBRKRED ETOMRD
WL (SCF) FHEEMAEFRNCMD Z N TE AWz, WHFHETr— kAT
YA EDLOPIEFICHETH D,

FMO 2187w 75 A3, 112777 Distributed data interface (DDI) % ¥
3% L7z Generalized DDI (GDDI) T 2 B COWHIFHHRAITR> T D, K=
VB = — % TlE, ARMCI-DDI+OpenMP D A 7'V v R % W T 5, FMO
AR OWAUIR 2 \TRT L9112, FFHHEAT v S THEEEIORBNB AL, 77
7 A NOEIS CPU 7 N —THUT AR THEBIMICZEOGEIL, X 3 1R T8)
HIBILEE TR LS FHRZ1TH 2N TE DM, Hofs (KR CPUaT
ERFOI U a— X OE) 1Ta— RA VN T U R L D RIS A e 5
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ITHEROK T2 L7207, HarBa—4 T/ — REEIKTHI2o0TZo
MEENBEE L L2728, CPU L —7 O EHW ST (—OD I IL—TI12T& D
T2 EHD CPU a7 2RI Y TD) sz fTo7z, $7hbb, Zr—7Hou
FIENRE L 2572720, AlRERIR Y A Ly RIEFHLZIT 72 W EFIFHRMERE D
m ExEE -7,

AR (BIRMERE.
WHE, RiTHRESE%
BE A ERROR. ]
ROBERELEEH
ICEEE T E L)
(B DAL

LU TR HEREHIEIC W27 A R RITK 24,000 F10Hen X7 8
BAEKT, BEHEFHRED L~ULT FMO-RI-MP2/6-31G*Th %,

BAFSIRDL - WHMEEh= (R b T A —Y 7)) %, 768 /— Ra kgL
L72 1,536 /— KT98%, 3,840 /— K& AL L7 12,288 / — K TIX 93%
ThbH, FrMEEE (FLOPS fE) 1%, 6,144 / — R Clx v — 7 MERELL T 4.40%,
12,288 / — RC 4.40%, 24,576 ®/— R T 3.66%THh -7,

BI{EOMBEA : FMO #HETIX, RPEKRICRDIZEHERT v v LEHE
DAMNRKE LR FATHREOIEK TR L7z, 22T E LT, w1
FaTHEHICE LT AT XAERNEWE) 7 e 27 ) T o g fkofiE
RT vy VEHENAL—F v EARA L THREOSEE X -7, Zhickb,
FLOFEITIERE A R L=, 12,288 / — K25 24,576 / — RIZIER L7-BED3E
ITHEREDIE T (4.40%->3.66%) 1., B — RA AT RITERT S HDT, &
% ZOMBEOUEEIT O BLERH D,

HERFAICE S
RREE
(HDFAF)

FERFED T2K 2 Ba—H ECFa—= 7 E0a— ReRa s Ba—
HIZRERE L7244 (FIAMIR ) o, 1,791 i 1% FMO-MP2/6-31G*#H D
FHERAE (BaBEER]) 1% 740 D CTH - 724, FIFABIRKIV-2 Tl Z s 404 b L
720, 1.83 fEoEE bEER L7- (768 /— RTOT—%), EifiieoTF
a—= 7%, sk —F DS E, ARMCI —_—ZX Ly ROa 7 A
v RO, DLB @ERFD 1 7 #iH 2 SV HPHICIRE T 5, SER ATV
O - BIBE LT 5, S ATREZ P T 1O O 7 L2 MIET 5, 2 ETh D,

FMO #HEDa— RO—IZ/ r AT YT 4t a— R&E A L CTHEERM
EEH S22, Zoa— RIS E M LS80 H 5 Z LV HBI L,
BUEZ OWBICIRY A TS, 72, FMO 351X CPU O 7 /L—E 7735
UIC7onk HWD CPU a7 HN UL BiZ/e D b u— KA LN T o AEH
FIZROMERIR T &5 2 e n | FRNCHGR I LICHKE e CPU 71—
Y ERRETHERERFLTND, 5%, ZNHIZONTHELITH Z& T,
WaryEa—X0O4 /) — F(80,000 CPU =27)&2HW\WT, 10 FIRF+HD
RI-MP2-FMO/6-31G*3 5 & 2 REFIFRE CTITH 2 L W AMRE L 72 2 AR TH 5

AL, AR,
Z DA AR
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L
AT
1) Dmitri G. Fedorov, "The fragment molecular orbital method as a tool for chemical

applications on petascale computers", ACS national meeting, 201148 H , Denver
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2) Dmitri G. Fedorov, "Recent development of the fragment molecular orbital
method", The Seventh Congress of the International Society for Theoretical Chemical
Physics (ISTCP-7), 201149, HUT#l
3) Dmitri G. Fedorov, & (L2520 U Z 5 R - B O RS ok & A AL
MFENTL . 3 TR RRRe . 20114294 0 AL
4) Kazuo Kitaura, "Large Scale Computations with the Fragment Molecular Orbital
Method", Fukui International Sympojium for Theoretical and Computational
Chemistry, 2011 4= 9 H, Kyoto

5) dbiifnk, 17727 byfiuiEs N7 v 77V A ~DISHI T/
FATERAHY Y ARY T A 201243 A, #F
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DDl
master  slave slave slave slave slave
GDDI
group 0 group Nyl
--‘A‘-._ _.-A-._
il ]
master clave slave master slave slave

{grand master)

1 DDI(distributed data interface) & =i Lk L7 2 fEfEi5{k (GDDI;generalized
DDI, D. G. Fedorov et al., J. Comp. Chem. 25, 872 (2004)), HFiX/ — K& /RL, v A X
— L AL —TIFER TFICFE R L TH D, GDDI TiEAE /) — FE Nyl 7 )V—T12550F ., %

T —THB—-20 ab initio MO HE A2 E174 5,
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ADg Tomouopy

ATOTIIP

2 FMO #5EO 2 BEIESIFFEOHRNK, initl X R o274, o LBnix, Y
27 v (Y=l EE ) ~—OWHI MO FHE AT v 7, YEM I3E / ~—SCF #H2T v 7,
YD 13X A ~—FtHE AT v ) O, nfEE (n= 11X V=N, n=21371—7) on
— RKRZ U2 (LB) 277, n=2 T AT v 7 5RETDOAT v 7 TSCF OV KL
SHRAGN, MTIHEKLTH D, "WIE1 / — FOhd work (2 EFFE5 O— D FF
B L) ZRd, YXnik, YAT v 728175 ngCcoT — 2 iz r~d, conv'iLE /
~—SCF OINHHIE A, 'propld 7 m T 4 5t EZRT, 2FIH ) — RO 7 —T~D55H|
X, EAT v T TERCANT —F THHRIZIEETE 5,
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(3) By ALER

43 FMO FHHRTHAR—F LTV D 0HOLET L (BUALE, F oy BUL e &
B BOLER) ORI, 7oy a 7% 2 70— TIFLEET 541 C, FS
MOBEOR —DDOESTENEND Y a 7 OFER M 275RT, #0945 B
TIEY a 7OEITOIEENEE SN TN D, BT, K&R7 T 7
AV N OFEBMEEMICAE IS,
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TTY)r—vavg

DC B F{t35tE 7045 4 (DC-MP2, DC-DFTB)

ERICFIRE L=
J— RIR&E

1,152 /— K (DC-MP2), 500 /— K (DC-DFTB)

INFTICEREZICE > TSI EFIERELERIGHEFSIN, ThICEDOWT
BREDTONTELD, T/ RAT—ILVORBREEBICEBFTL, ZOHMEET
D ZERBEICBVWTHEZ TRV, AR TIE DC FRTZLEAVWTT
J AT = DRFRRFEEARLEDERRDORIGHEE 7O NS 1 THRERE
L, SEIELAEIOLHRETETOICEZBHNET S, Iz, +/9F0H
FEECEFBEZHALNICL, REECPYHEONRZE2%, SHICEDEK
7Ot X %MRBAYT 5,

SEFE
BHBRFIASEE
(R D)

DC 7O/ 4l (1) EFHEREEREZAVW-SRERREN, 2) EFHERR
BEERAWCDFRNFHEICL DIRISERD 2 DO#ICLYETIhTW
%,

(1) EFEEERE AV ERELENT

[RFIZBTE L 7= Gauss BUEKRHE % F L\ /= Hartree-Fock (HF),
Moller-Plesset2 JR1E&) (MP2), #&& 2 5 RX4 — (CC), & LU BENREHIE
#M(DFT) 5t&%, 9EE (DC) EZICEDIWT OMNTEITT %,

(2) EFBERKREEE AV RIS

BETHERRE (DFTB) &I DC A% A L 7= DC-DFTB EZDREFE TV,
Hybrid #65{t %17 > 7=, DCETIZDFL2EE WL DODEARICH T TEE
19, TNTNOERDROEBEIIMITH B0, ZDETEZ MPIICKY i
FHE L, RO RAER%E OpenMP IC& W R L w RtiFI{E L 7=,

FAFIRR (BRTERE.
WHE., RITHEEE
B Ek A ERRR. ]
ROBERELEEM
ICEEE TS LN,)
(R DFAS)

(1) EFHEEER%E AV -EBEE AR

CiooH30x D FICH T B DC-MP2EDR MOV IRy —Y VI MEEEARTICRL
7=

£ 1.DC-MP2 DR hO VTR —1) > JHAEE (CaooH3z0., DC-MP2/6-31G*)

Niode Ninesd  FLOPS Walltime [s]  astrong

72 504 6.01% 4845

144 1008 5.80% 2478 98%
288 2016 5.45% 1246 97%
576 4032 3.99% 715 85%
1152 8064 2.36% 468 65%

288 /— RTRANAOVIRT—=) VT 97%E T WAL AZFER L T
W3, K/—RKRTOMRESIEIE, StERENMNIWZ EICHETZO— RSV
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NTVRAIZEZBEDT, RERELLTHIETHRENRAENS, E—U /X7
F =V RICKRT BRI 6% BBE LNMHTULWARWD, HBED 2% HoHH7AY
WE L, EFRFHBEICREORRBREIFHEN—F oAV I THY, R
SRAT 4y VRS ITEE L W,

(2) EFBERFEEES AW RIS

Cro000H10002 D FICH T 2B EFHREZICH TR MNAVIRT—) VT %
1IZRL7 B9%R%E CH, & LTHY, 5000 BOEHS %/ — NETIHSIE
BLTW3,

500 / — RDBATHITIERDE

B, DFEHNEHBICLERIRILY - 1 1, 9 o
— HEREHE L HLNE 94% L 5 i B s e LY /
EMRLTWS, LML, DCEHEDFR 00 %
ETHD “Fermi ELLDRE" BV
TJIV) —RTOEFETITOMELH =
Y, TRILF—EEOLTUERITE v i —+
W, 500 / — RDIBE, DEDETER wf g
B 2.2 #IK LT, Fermi BGIDRE ‘ . .
FHEZ0.78HEREREAE HD v e e
THY, SBABEI’VETH D, ¥,
THERDFHEICEWTHEERA 1 >~
Ty IRELERBIUDNSHEHMALTSD, )7y FHAEMCEIT, E—2
MEREIZIRIR 2% RRETH 3,

1. DC-DFTB D ifi 5l b EE

HERAMAICK S
R E
(M DFHRATTT)

(1) BEFEEEHRZ B\ SBE R ET

DCGAMESSS MP2 @ OpenMP {t 1T o7z, ETER LK D ICHEWILFIME
WMEEZERL, E—IMEED 2% 5 6% cMEL, §&, JWUKRKERRIC
L TH DC-MP2 Z#ER L, WIMEMEATHICHTWS I & 2HRT 2,

(2) BEFBEBREE%Z AW RICAET

SEOHBRFAICKLY, DC-DFTBED Hybrid 5t %17 > 7=, FIERIFFES
HEDOD, ZOMDOELICEAL TEEWIETHEWERZERT 5 Z £ICHKINL,
20,000 FFDHRTH 500 / — RTIH 2 WEETEHENABETH 5 I &R
Shie, /— FEOBRERBMNTH 27D, JYRIRLRIIHLTERS R
J—REZERAWBI LT, DFBNFHELZTI &N TRELR D,

DC EFHEBEERTRTIITVARBRERESHEEICIVIRDS 2012, RER
FEINTWS MP2 A7 T4 < HF, DFT, CC Et&EAEHRERL TWLW KL,
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DC-DFTB B TIXIRER ML Ry J &> TW5S Fermi EMDREFIE%,
MEEZAVWTERBRLET 20 E L TRELIEZBIEY., REIC, NADER
IKsWTE—JgEEDmLEL BT,

In5D DC ERDOAFEICKL VARBENTH 5 AIRERDEFREP RIGDRF
WAAIEEE Y, TRILF—HEEPREMEICHT 2MRAKDORO%EESZ
NS N5,

M. .
Z DAt AR

F) HEICROARBRIBICESED, LERHLHDIELDICRELTTFEWL, B
HHICIE TERDPEEEZEHDTTFE W, ke, FIRY DEFT—F D HhIdRMA

TS,
?ﬁﬁ%&gfg = %%\ B BE-E 2N nlb\% e= N . RITEA
BH > HKEHL., BEEA. RFA. %ifﬁﬁ YRR

TOMERY) = FH. HIREBE. EITER

ROABRFBICLI2BERZAVERXIEHY LA,

<BE>

1. IMMREAN, THEIEE (DC) EFLEFERE: 2OBREEEm®EL, Bl
Fb], ERHNFERZICETZ274—74 2012 [RaOvEx1—4FIRAEICA
T FRESFTORYEAL, 2012F2 A, &H

2. INKIEAN-HHEE, [9EHADC)EFLESRE OV S A AREIGH
ZLTCREL V5V RFvL Y - TV —>a v ORTRRE /Af'aﬁy
VIRV UL, 2012%F 3 B, #F

3. IHEA, IDEEDC)EICE D KIRBEEFLEFETO T 5 LOFER
& TRI TORERE % 40 HPCI #EE 7077 Lo5RAMERRS, 2012
7R, #F

4. INMKIEAN - AHIER, TGAMESS ICEZI N D EIRE(DC)EFILEFE
EDNA T v RiEFE], % 6 o FRIFE#RS, 2012%F 9 8, ®RE

5. IMMKIEEAN, TKIRERDEFLEFE  CFEREFAERORERIFH W H
REFDEREK], 526 H CAMM 7+x—5 4 52 @, 2012 &F 11
B, "=

6. NMIEAN-HHEE, I9EH5A MP2 7’070 5 AD&IEDRERM & MEEET ],
85 3@ CMSIfffiRes, 2012412 A, [EiE

7. Masato Kobayashi, "Divide-and-conquer quantum chemistry program in
GAMESS: Implementation and application," International Workshop on
Massively Parallel Programming Now in Molecular Science, January,
2013, Tokyo

8. TEER, HHEE, Stephan Irle, TKIRELFEIHEHELZBIELL
DC-DFTB D], % 6 B Flb2i#m=, 2012F 9 B, /=R

9. WERR, PHEE, Stephan Irle, TKIEEDFENANFFEABE LD

32




oooo 3

10.

ZAR IR & WAL F A DREF], % 3L TCCIHHRER, 2012F 10 A,
Al

FERRE, hIEE, FmAER, #)IIKEH, Stephan Irle, [/ X4 —)L
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TTY)r—vavg

QMAS (Quantum MAterials Simulator)

ERICFIRE L=
J— RIR&E

A 3840 /— K

B, BN

F—JRBE IR R OISV TR, TR, FCKREDOEWBFORWEE Y 7
FOERIZEY | HIIFE T THFRICHAZEITLERREOND L2125
TETCWD, YESBOWBEOIEREES—FHT, 77 v IRy 7 AL LTY T b
BERESND Z LI X 2otz fastem bbb, o, FHREEINS L O%
B 7 MIARB O - WE~OB IR IhHRELDTHY | £ bOKEHS
ERRKRIIEGFETHZ L3, BELWETIEIR2WEEZLND,

ZOX) RO AT RIS, Fald, B HEM B T 2 L —% QMAS (Quantum
MAuterials Simulator) D Bi%& & S HICE D fLA TV D, THFEY — L o4t 12z,
MEERAICEDL M - 7 Uy - UbEIFET L 2 L1085, FHEEAEE
TREEFE T 1 7T AR DT O DRES & HEFE - RIS EH720DT T v N7+ —
LML) BEO TEMIZ X0 BIR SN RO EEN 2 B REAT L7
DT Ty M7 F—LORME] HERBEITBNTVD,

SEFE
BHRBGFIASEE
(E D)

QMAS (%, i FLJE & Projector Augmented-Wave (PAW) 1£% W T, BEINBI%E
HEmIZ KOS WEOBETIRER LOEEYMM A GREICHETE Y — L Th
%o —MRE MG OB - B IRIEG I A RE LIS [Berry A2AH & VN 728 -0 i
MYy T COEIREE] . [—RIt/ =R ThRREY ==l [JEf A7 —/LTo
FEROAML, TRV —FE - JSNEBE], 17 —a - Ty M7 IR

(ESM) 351, TAEVWLUEMEIER « 7 > a2V =T TEEIREE - M7
A—2% |, TELNES/XANES A7 KL, fOFHEA 723 R A A T 5,

BEREBEMBOEMLER (EMRE. WA, &L, R FHYE) ©
B e B A FE—RIESE & Phase Field 52 B S S THIET 2, HICKR
B DFTET&EICK Y, NI - FRE - REBOWEIE E DERNRIGE. £ TORKY) -
BERDDEEEEFLRILNSHASMNIT S, A7 TVICKEBMABN - B
FITRIVX—BIAHDERE 4D,

EFMBZRLE L THMROBEFUACEFREEMICLERT 2, &
SICRBE7 ZIHMELZRAVZAMETILOBEY, FEIARY MLETERKBE
ZBEL T, REOYEICL YRS BD, AEVEEEEER - />3 =74
METEMEICK Y., KAMAZII LD ET 2MEMBORREICET 5,

FRFERR (BARMERE.
WHE, RiTHeESE%
BEAERKR. ]
ROMERELEEN
ICEEE T E L)

BEES T, 77 v b MPLIZHNZ, OpenMP « 2 L v RifF &R\ zA 7V v
RIEFE, BEO, k JAEFE N K- G RSO “HENE T L TR, #
AWEHNBREE RIS L7 R DS 72 > T %, 3R/ — F43840 / — F(n), 2l
— F4# 1920 / — R(m)TO 7 A FHREIZEBWT, n /— R TOHEITREH 5455
. m/— N CTEFEITHIM 10314 B, n / — K TOEEMEFE 100TFLOPS, m
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(B DRI

J— R COEBMESITFLOPS TH Y A a7 A7 —1 o 1% % o 130.95
Thotz, 3840 / — R THy 2GR MEREZ A LT D 2 EREIES LTz,

HERAMAICK S
BRI E
(M DFRATTT)

AEBRA I RV T, PERERTARE D 72,

et

SROEE. B

nn

HO—BFI R L LT THlea bR & 2 OLREE 3B OfiFH ) % H
FH L. BRIRS 72, QMAS 13, ZOWFEREZTICH 720 By 7 ho =7
D—oL LTEMENTWDS, £o, BIKT 07T L2500 2 0HEGHE &R
FREEM B O EPEREIL D 1= 0 D~ )L F A - — VIR EF « ST EE ORISR 12
BWT, BARE - R - ORI « AT R X — DT D> — 1 &
LT QMAS Z{EH T 25 TH %,

AW, FRIE.
Z DA R

HE

it A, ACUHIEREERE L al =T, FEMER RO T e T4 T )
sRay, T, 2012.3.7.

FINER, FEEEEECRT D RT3 ¥ — - [Ens DEtaE s, HEMEE
FOTAT AT RS, #iH T, 2012.3.7.

FILIER, ®EP ORISR - S OF—REFHR T FREOMBINIC M T T, Sk
24 PR RM R BT — Bl VAR Y U A, AEKRE, 2012.6.18
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FIVr—av4

MACE

ERRICFALT=
J/ — FiRiE

24576 / — K

B FEA R EIRRE R RIS, WEOME 28R US4 5 LR E
A FFo TV D, FRICETHBE OO R—RMHEE 72— I1IH % < XA
WA B RO S WBR O AR E | RO R 2 W72 IS~
FrL by T, B IREMIFEMESL~OFFIIRE D, Z0 L) RBEECWE
DL L TERIRBEEZ I U D, BVWEFROAMERZ & TOFERERE,
A YRR EOFA B TIRIR, 0B E TR VRS MR e O ViR IR O
Lo bR =R End b, L UBENBEKEZED, (EROETIR
REGHRVEITIREBIE T R~ DA NN ThH > 7o, Folf L H<°< ., @MHEE

FOFFORFHA) = XX —PEERE L FIH L, BB O TR R 25— R
\ZREIA T 572 DFHE -MACE- 3 A[REIC/R o7z, K7y =7 ~ @ HIFIL MACE
IR U, LA TEE LT LT, mEEhA——arta
— & Z W2 KEBGEHRIC K > CHREBIE R O, FRICESI TS Z
LThD,

MACE 1% 3 BeBEM Bk D, 55 1 BERE TR TE -4 2 78 L LB S E /G 112 JE
SERDDH, FH2EBFETT oI LU DI E T R L X — H HE O
REFZELY . HET D HEMEEBUAABENITAT 2\, IR R L X — A 0 438
<. 3B CHMER 2 BREEIRT R L X — Y U R—TE, ZOMEE T
IR BEPLREIE DR 2 2 W2 5wk T 5. 5 2 BeREClIRRTE Y == KK
ZoRD | I FRELMEA AR AT (cRPA) 12XV, @RV —H BED D OMEREhF
ZBOAATZANEAAER & EB = R L F—%2RD D, KRR F— VL 3—[T
SEBENE T HAaik mNC) &7 T 2 ZPLE U8 E¥ 855 (DMFT) &
BRI 5, DDA TFORFEOBETH L, EFHBADIRNRITH T 55
—JREGFRFERT T T =T 4 L TIEE ORE THRAL L, BRI
B ROYEMHANREIC 2 572, ZOFEE R TEET S, ZOFELEEM
FAUE, BIZIXFE BRI R X D BRI O @\ VAR ESCRENE OB IR |
FRICERATB IR, SRR B RE RS 1 E ORI S I cE 5, £
N v O D NAERRIRIZ ST B E BN E T B, AHEERSE TORT-A
B URIRe L BT - BB TR O EORGE T, S O ICTRFHBIZN
FICEHHHERER E 2O S LT R T A XY —FIC L DWW HEIER D AREIC /2 5,

AEFE.
BRMGRATE
(R DFAFTD)

BT =T VIR KD AR — BRI A 8 S D 72 6D D il
FR RPA 1k & HREILD Y NN— b L TOSERE T T IV alEeEEe L
MACE (55— s AH B 7E IR REFHRIR)

HIBR RPAJEIZI W TIZ RPA I 6 & DL FFEEBEGIR 21T, 2EBE TV
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T AN TEIZBW T T DL NT A Z il LIRS 2B
B2 2 EOHFRHEDE T AN rEtRIC LDl 2B 2729,

FFKR (BEAMERE.
EHE, RITHEEZE
BFEA-ERRKR. B
KOMEREZTEEM
[CEEET ELY.)
(B D iRATHT)

iR RPA G =2 — RER4MIE

24300 / — R CTOWEED flops/peak = 19%, mips/peak =26%.
SIHIESY T T LD 2 — NI

24576 / — KT flops/peak = 12%, mips/peak =19%

Thd,

ABRFAICKD
RRBRE
(R DFAFH)

SRAHBARE T O b ORI R T R L F - EE AT 5 2 LIk o T, BT
FABE DBR R D E IRREZ B — FERAICAR T 2 70 OFFREIED, 3 Btk
& )72 F1E MACE(Multi-scale Ab initio scheme for Correlated Electrons) &
LTHSL LT, KRRV =7 FTIEFIEOBERZL LD, AHBABEH O D
HIRRELMEN AT LD 2 — R B R OWHL Y LN — & U CEERE T T IV
HEEa— REREEICESE L, MACE %M L, $RBIER, AHEA,
A VETER AAEH OBRNR O ER O 5 — FERRT 21772 5 72,

2008 4 2 A 23R S, BEFIREEDS 50 FE 4 B SRR SR T8 A% 5 A
T, ZL OLEWHIME OBIRE & SRR, BEZ~9 2 &3 5 7
Lirotz, ZOLEWREZIX, LaFeAsO # (X U, LaFePO, BaFe:As: D X
Vip=r A ML FeSe X FeTe DX H a4 NIOILEW» 65,
A% 3FLL ERRON | BRSNS h Ty, EFFHBERIRN LD
FREREENIOWVTOAE LR IN TV RV, ZOLAMEECK L. MACE
DE—BEETRF N FEEZRD, H2EMBOX YT —NVT 1 v TiE%
WAL, ERERARIRT RV X — G & DI, SR Se BT G LT,
BRI B RGO R E DS BORBEMERR T 2 73~ 2 E N E DS, 1
K[RFFE—A U b (BRF/RT A 2) I3EREC L 0 24T, BT D720 LaFePO
MHE—A L IR 2 uglh b FeTe £ TEEETH Y, ZDRKDPHTH -T2,
oo 1T —RBA I 2 | ZERIE T T AN IETHE ML L
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—Akiko Masaki, Hiroyuki Mori

“Visibility Pattern of Bose—Fermi Mixtures in One—Dimensional Incommensurate Lattices”

to be published in Philosophical Magazine (2013)

—Akiko Masaki, Hiroyuki Mori

“Fermion—Induced Decoherence of Bosons in Optical Lattices”
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to be published in Journal of physics: Conference Series 2013.

- H. Masuda, T. Okubo, and H. Kawamura, “Finite—Temperature Transition of the Antiferromagnetic
Heisenberg Model on a Distorted kagome Lattice” Physical Review Letters 109, 057201 (2012).

- James S.M. Anderson, Maho Nakata, Ryo Igarashi, Katsuki Fujisawa, Makoto Yamashita, “The second—order
reduced density matrix method and the two—dimensional Hubbard model”, Computational and Theoretical
Chemistry, 1003, 22-27, (2013)

— Takahiro Ohgoe, Takafumi Suzuki, and Naoki Kawashima

“Bimodal Momentum Distribution of the High—Density Supersolid State”

Journal of Low Temperature Physics 171, 309 (2013) [QFS2012 proceedings]

—Takahiro Ohgoe, Takafumi Suzuki, and Naoki Kawashima

“Double peaks in the momentum distribution of cold polar molecules in the supersolid state”

J. Phys.: Conf. Ser. 400, 012058 (2012) [LT26 proceedings]

R AR

BREEYR, (BT EVTAVRBICE DB LWE T - & TEABIGR oK), FE TS 17, 2841
(2012)

R, BREETS, ROV HW AN Shnwe v a ZEHE T ikl Eo—b]
TR PRI e TR 78k (Faa T 7E)

SN SV SV R s e 0 D ke AT £ ] o A e [

A Ralb—ral M RAaRFEI T 71 Vol 14, No. 3, GE% 59 5, 122-—125 (2012)

[FRFRK]

AR (ERE)

- EIR, BBV TAONVHECIOHLWVE T BT ABROREK |, Karta—2 - R Uy A
2012 BE O 2 BIEME 7 277 4 5 73 BF A [ WS, 2012 456 A, #fi7

- ER, WM RIT D' T AN miEEZ O RBIE L], PC 72X T —7 297 in #1, 2012 4 7
H,

—BEALIETR, TR YI & T 7 AL mik ALPS/looper L& T-RAMEE~DIGH ), A—/S—a  ta—HU
—7iay7 2013, 2013 4E 1 H, 43 T-hF

—BREEG, [RHROFEDERFICAT T, AARLFERE 93 B4, 20134 3 A, YimiEKk
-JREEER, [ZEBBEICBTLT Ry T —2ik ), KPR IRZTAT st TR ARG A
R0 B HT e ORI ), 20124100 248, U8

PN VELERRE Ay B Sy 1B ) R o s b & KRR B b

H6EIy i Ial—iar A — L2012 4 12 A 13 H, @iy 77 Ak 22—

RN (ER2E)

— Naoki Kawashima, Superfluidity and Supersolidity of Lattice Models, CQDC12, Oct. 30/2012, Juelich,
Germany

— Naoki Kawashima, Superfluidity and Supersolidity of Lattice Models, Supersolidity in Nature, Jun. 11/2012,
RIKEN, Wako, Japan

- Naoki Kawashima, Quantum Monte Carlo study of SU(N) J-Q models, Impurities and Textures in

Unconventional Magnets, Apr. 02/2012, MPIPKS, Dresden, Germany
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- Synge Todo, “The ALPS project: Open source software for strongly correlated systems”, CCP2012:
Conference on Computational Physics, 2012 Oct.,Kobe

-Synge Todo, “Quantum Monte Carlo level spectroscopy”, CQDC’12 International Workshop on Cooperative
Quantum Dynamics and Its Control, 2012 Oct., Julich

-Synge Todo, “Next—generation quantum Monte Carlo simulation of strongly correlated materials on peta—scale
supercomputer”, IEEE CPMT Symposium Japan 2012, 2012 Nov., Kyoto

— Takafumi Suzuki, Edge states in two dimensional spin and bosonic systems, Current Topics in Theory of
Correlated Materials, Wako, 2012 Sep. 12

- Kenji Harada, “Numerical study of quantum frustrated magnets using entanglement renormalization”,
International Workshop on Cooperative Quantum Dynamics and Its Control (CQDC’12), 30 October 2012,
Jilich Supercomputing Centre (JSC), Germany.

- T. Okubo, “Ordering and Dynamics of Topological Excitations in Frustrated Magnets”, 26th Annual CSP
Workshop “Recent Developments in Computer Simulation Studies in Condensed Matter Physics”, March 2013,
University of Georgia, USA

- Takahiro Ohgoe. “Supersolid and quantum phase transitions in cold lattice bosons”.

International Workshop on Recent Developments of Studies on Phase Transitions 2012, Jun. 2012, Tokyo
—Takahiro Ohgoe. “Commensurate supersolid of lattice bosons”, GCOE International Symposium on Physical

Sciences Frontier, Dec. 2012, Tokyo

OARE (ENESBETEHKOHIHD)
0K PERD . 2R T ORI B A SR OERIRTE, Physics of Quantum Spin Systems, FUCERTT, 2012 4F 11
A 13 H

- OEARE (ARESBTEROHLHLD)

— Kenji Harada, “Numerical study of incommensurability of the spiral state on spin—1/2 spatially anisotropic
triangular antiferromagnets using entanglement renormalization”, Conference on Computational Physics
(CCP2012) for Physics, Chemistry, Biology, Engineering and related academic fields and industrial applications,
15 October 2012, Kobe, Japan.

- AERR(ERNSFETEFHORNODOD)

NS, AR, DR R, [ R — L ar ¥ a—HIZBIT D0 FE JSFED ATREME ] |

H A B 22388 68 [RIFEIRKRE2,2013 42 3 A 29 A, JREBRY: HIKEFro /34

—-H. Watanabe, M. Suzuki, and N. Ito, “Huge—Scale Molecular Dynamics Simulation of Cavitation Process”
The 3rd Workshop on Computational and Statistical Physics (CSP3),2012 4£ 10 H 20 H, Kyoto Research Park,
Kyoto, Japan

—EINHE, TEISFHEEICR T 20 FE s Iab—ia OBURERE

MDCL £37F—,20124F 7 A 19 A, BOTKRZEMMERFIERT

—EINHE, TEISFHEEICR T 20 TE s Iab—ia OBURERE |

et eI —,20124F 7 A 3 A, FORKRFARRF v S28 1 S

—“IEARS TS EE, R ER, JRBEE . geRES ., T =27 ATV X LD FI ) B A5 68
[FI4ERORSY, 2013 4F 3 A 29 A JRB KRS

- ESE T ERR . R IETS . ALPS/diagonalization @ OpenMP/MPINfAI{l.. A AWM FL 25 68 [MIAER
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—Akiko Masaki, Hiroyuki Mori- - “Localization of Bose—Fermi Mixtures in One—Dimensional Incommensurate
Lattices”. 23rd International Conference on Atomic Physics . 2012 4F 7 H | Paris, France
—-Akiko Masaki, Hiroyuki Mori- - “Quantum Monte—Carlo Simulation on Bose—Fermi Mixtures in

One-Dimensional Incommensurate Optical Lattices”, Conference on Computational Physics 2012, 2012 4 10

H. =FAF4H, #hF

[FVARVU—R /Bt ]

[E1EW]

- S. Todo, “Loop Algorithm”, in “Strongly Correlated Systems: Numerical Methods” (Springer Series in
Solid-State Sciences) , Ed. A. Avella and F. Mancini (Springer, Berlin, 2013).
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1. Y. Kitagawa, Y. Akinaga, Y. Kawashima, J. Jung, and S. Ten-no, “A QM/MM-MD study on protein electronic
properties. Circular dichroism spectra of oxytocin and insulin”
Chem. Phys., (Recent Advances in Electron Correlation Methods and Applications in honor of Debashis
Mukherjee) 401 95-102 (2012).

2. N. Minakuchi, K. Hoe, D. Yamaki, S. Ten-no, K. Nakashima, M. Goto, M. Mizuhata, and T. Maruyama,
“Versatile supramolecular gelators that can harden water, organic solvents and ionic liquids”
Langmure, 28 9259-9266 (2012).

3. S.Ten-no and D. Yamaki, “Explicitly correlated four-component relativistic second order Mgller-Plesset
perturbation theory”
J. Chem. Phys. (communications), 137 131101 (2012) (4 pages).

4. S.Ueno, Y. Tanimura, and S. Ten-no, “Molecular dynamics simulation for infrared spectroscopy with
intra-molecular forces from electronic properties of on-the-fly quantum chemical calculations”
Intern. J. Quantum Chem., 113 330-335 (2012).

5. J.Jung, S. Re, Y. Sugita, and S. Ten-no, “Improved constrained optimization for reaction-path determination in
the generalized hybrid orbital quantum mechanical /molecular mechanical calculations”
J. Chem. Phys., 138 044106 (2013) (10 pages).

[t fiEsi]
%Y HIHIEL

[FRFER]
AR (EAS®)
%Y HIHIEL

BRI (EREE)
1. S. Ten-no, “Explicitly correlated perturbation theory using cusp conditions”, Molecular

electronic structure at Troy, September 9 - 13 (2012) Canakkale, Turkey

2. S. Ten-no, “The rational generator in explicitly correlated electronic structure theory”,
Theory and Applications in Computational Chemistry (TACC) 2012, September 2 - 7
(2012) Pavia, ltaly
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3. S. Ten-no, “Recent advances in explicitly correlated electronic structure theory using
cusp conditions”, the 2012 International Congress of Quantum Chemistry, June 25 - 30
(2012) Boulder, Colorado, USA

4. S. Ten-no, “F12 theory in conjunction with relativity and determinantal-based QMC
method”, a satellite workshop of the 2012 ICQC "Low-scaling and Unconventional
Electronic Structure Techniques” (LUEST), June 18-22 (2012) Telluride, Colorado, USA
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Takehiro Yonehara, Kota and Kazuo Takatsuka, Fundamental Approaches to Nonadiabaticity:
Towards a Chemical Theory beyond the Born-Oppenheimer Paradigm. Chemical Reviews, 112,
499-542, 2012.

Simona Scheit, Yasuki Arasaki, and Kazuo Takatsuka, Controlled Dynamics at an Avoided Crossing
Interpreted in Terms of Dynamically Fluctuating Potential Energy Curves. J. Phys. Chem. A, 116,
2644-2653, 2012.

Michihiro Okuyama and Kazuo Takatsuka, Dynamical electron mechanism of double proton
transfer in formic acid dimer. BCS.J, 85, 217-227, 2012.

P. M. Kraus, Y. Arasaki, J. B. Bertrand, S. Patchkovskii, P. B. Corkum, D. M. Villeneuve, K.
Takatsuka and H. J. Woerner, Time-resolved high-harmonic spectroscopy of nonadiabatic dynamics
in NOs. Phys. Rev. A, 85, 043409 (5 pages), 2012.

Yasuki Arasaki, K. Wang, V. McKoy and K. Takatsuka, Nuclear and electron dynamics from femto-
and subfemto-second time-resolved photoelectron angular distributions. / Phys. B- At. Mol. Opt.
Phys. 45, 194006 (11 pages), 2012.

Kengo Nagashima and Kazuo Takatsuka, Early-Stage Dynamics in Coupled Proton-Electron
Transfer from the m-r* State of Phenol to Solvent Ammonia Clusters: A Nonadiabatic Electron

Dynamics Study. /. Phys. Chem. A., 116(46), 11167-79, 2012.

Takehiro Yonehara and Kazuo Takatsuka, Electron wavepacket dynamics in highly
quasi-degenerate coupled electronic states: A theory for chemistry where the notion of adiabatic

potential energy surface loses the sense. J. Chem. Phys. 137, 22A520 (13 pages), 2012.

Naoyuki Niitsu, Miyu Kikuchi, Hayato Ikeda, Kaoru Yamazaki, Manabu Kanno, Hirohiko Kono,
Koichiro Mitsuke, Mikito Toda, and Katsunori Nakai, Nanosecond simulations of the dynamics of

Ceo excited by intense near-infrared laser pulses: Impulsive Raman excitation, rearrangement, and

fragmentation, 7he Journal of Chemical Physics 136, 164304 (12 pages), 2012.

Manabu Kanno, Yukari Ono, Hirohiko Kono, and Yuichi Fujimura, Laser-Polarization Effects on
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Coherent Vibronic Excitation of Molecules with Quasi-Degenerate Electronic States, The Journal of

Physical Chemistry A 116, 11260-11272, 2012.

Kaoru Yamazaki, Naoyuki Niitsu, Kosuke Nakamura, Manabu Kanno, and Hirohiko Kono,
Electronic Excited State Paths of Stone-Wales Rearrangement in Pyrene: Roles of Conical

Intersections, The Journal of Physical Chemistry A116, 11441-11450, 2012.

Anant Babu Marahatta, Manabu Kanno, Kunihito Hoki, Wataru Setaka, Stephan Irle, and
Hirohiko Kono, Theoretical Investigation of the Structures and Dynamics of Crystalline Molecular

Gyroscopes, The Journal of Physical Chemistry C116, 24845-24854, 2012.

Tsuyoshi Kato, Takayuki Oyamada, Hirohiko Kono, and Shiro Koseki, Time-Dependent
Multiconfiguration Theory and Its Application to Ultrafast Electronic Dynamics of Molecules in an

Intense Laser Field, Progress of Theoretical Physics Supplement 196, 16-38, 2012.

[Redi, ARl

Manabu Kanno, Hirohiko Kono, Sheng H. Lin, and Yuichi Fujimura, Laser-Induced Electronic and
Nuclear Coherent Motions in Chiral Aromatic Molecules, Progress in Theoretical Chemistry and
Physics 26, Quantum Systems in Chemistry and Physics: Progress in Methods and Applications,
121-148, 2012.

Naoyuki Niitsu, Miyu Kikuchi, Hayato Ikeda, Kaoru Yamazaki, Manabu Kanno, Hirohiko Kono,
Koichiro Mitsuke, Mikito Toda, Katsunori Nakai, and Stephan Irle, Simulation of Nuclear
Dynamics of Ceo: From Vibrational Excitation by Near-IR Femtosecond Laser Pulses to Subsequent
Nanosecond Rearrangement and Fragmentation, Progress in Theoretical Chemistry and Physics 26,

Quantum Systems in Chemistry and Physics: Progress in Methods and Applications, 149-177, 2012.

Hirohiko Kono, Takayuki Oyamada, Tsuyoshi Kato, and Shiro Koseki, Natural Orbital Analysis of
Ultrafast Multielectron Dynamics of Molecules, Multiphoton Processes and Attosecond Physics,
Springer Proceedings in Physics Vol. 125, 289-297, 2012.

Manabu Kanno, Hirohiko Kono, Hirobumi Mineo, Sheng H. Lin, and Yuichi Fujimura, Coherent
ring currents in chiral aromatic molecules induced by linearly polarized UV laser pulses, Materials

and Applications for Sensors and Transducers II, 381-384, 2013.

WERE, B8 2 ALFPORICRITE T~ A 7 0 R OBEGRNIELE, ~ A 7 a ik - @iRIE S
BORYE —~A 7 a T R X — DR L 5 LIS H—, B AR A R R i S R R e T, 75779
(2012).
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v, EHERPEFEE X — L AR— 12, 14-17 (2012).

(LI 2 w8 2 WEREE, KIC L - THl & 2 SN AL G D &A1 IS < BT —3E
WrE\ER 2 5] & i Z T SR ZE DR Y M HOWT—, WAL RZET A NRN—P A = A Z— KR
BEtE s 27 LK (SENAC) 45, No.4, 1-9(2012).

EREZ, Ceo DERIE L —P —Fhile A 77 A, L—P =LA, (L0 —X4 (AR
Fatm) , HNTHIR, 96-97 (2012) .

[FaRRK]

- B (ENs®)

BT, DTWNETAAF 7 2AOBESEBRICOWT, WYEZEET SHEyEr2et s % — %2
[l R b ~F2 - FHAI - SHREEE OB R~, 2012/10/22-23, FKPPENT

mEMR, BEEIESICBIT AR SORE  BEAREFE 2T T, F3HECMS I S
W HEFENIE < B LW EFEWE RIS ~, 2012/12/3-5, HREBI A4S M=y 77 Lo 2%

—

ME ez, HEAREBEEEESFOXAF I 7 A, Felllid EEN Y — 7 > a v 7 (52
[FIRSC/CMSI&FtE 2 F—) —E IR E R F KBRS R R O R —, 20134-2H 14H,
HRURS L ES .

- AR (EBRR®)

Kazuo Takatsuka, Dynamics of electrons in molecules and its nonadiabatic coupling with nuclei:
observation and control, Festschrift for Prof. Vince McKoy, 2012/6/8-9, California State univ., USA.

Kazuo Takatsuka, Kengo Nagashima & Takehiro Yonehara, Nonadiabatic electron dynamics in
chemical reactions, Advances in Quantum Chemistry: Interfacing Electronic Structure with

Dynamics, 2012/6/20-22, University of Minnesota, USA.

Kazuo Takatsuka, Theory of Nonadiabatic Electronic and Nuclear Dynamics in Laser Fields;
Observation and Control, Frontiers in Optics 2012 Laser Science XXVIII, 2012/10/14-18, Rochester

Riverside Convention Center, USA.

Kazuo Takatsuka, Nonadiabatic Electron Dynamics in Electron Transfer, Proton Transfer, Coupled
Electron-proton Transfer, An International Conference on: "Electronic Structure and Dynamics of

Molecules and Clusters", 2013/2/17-20, Indian Association for the Cultivation of Science, India.

Hirohiko Kono, Naoyuki Niitsu, Kaoru Yamazaki, Akinobu Ikeda, Manabu Kanno, Koichiro

Mitsuke, Mikito Toda, Stephan Irle, Simulation of nuclear dynamics of Ceo and its derivatives: From
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vibrational excitation by near-IR femtosecond laser pulses to subsequent reactions, the
International Symposium on Computational Sciences (ISCS2012), August 15 (2012), Shanghai,
China.

Hirohiko Kono, Electron dynamics of molecules beyond the mean field picture: Multiconfiguration
time-dependent Hartree-Fock method, International Symposium on Ultrafast Intense Laser
Science 11, Oct.23 (2012), Shilla hotel, Jeju, Korea.

Hirohiko Kono,Shu Ohmura, Takayuki Oyamada, Tsuyoshi Kato, and Shiro Koseki, Multielectron
Dynamics of Molecules: The Chemical Potentials of Time-Dependent Electron Configurations and
Molecular Orbitals 10th Asian International Seminar on Atomic and Molecular Physics, Oct. 25
(2012), Taipei, Taiwan, Republic of China.

Hirohiko Kono, Electronic and reaction dynamics of molecules interacting with intense laser pulses,
Dec.15 (2012), Indian Institute of Science Education and Research-Kolkata (IISER-K), Kolkata,
India.
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1. K. Ohta, J. Tayama, S. Saito, and K. Tominaga, Vibrational Frequency Fluctuation of lons in Aqueous Solutions
Studied by Three-Pulse Infrared Photon Echo Method, Acc. Chem. Res. 45, 1982 (2012) (invited).

2. K. Kim and S. Saito, Multiple Length and Time Scales of Dynamic Heterogeneities in Model Glass-Forming
Liquids: A Systematic Analysis of Multi-Point and Multi-Time Correlations, J. Chem. Phys., Special Topic: Glass
Transition, 138, 12A506 (2013) (invited).

3. M. Higashi, S. Hirai, M. Banno, K. Ohta, S. Saito, and K. Tominaga, Theoretical and experimental studies on
vibrational energy relaxation of the CO stretching mode of acetone in alcohol solutions, J. Phys. Chem. B, DOI:
10.1021/jp310621p (invited).

4. S. Imoto, S. Xantheas, and S. Saito, Molecular origin of the difference in the HOH bend of the IR spectra
between liquid water and ice, J. Chem. Phys., 138, 054506 (2013).

5. S. Saito, I. Ohmine, and B. Bagchi, Frequency dependence of specific heat in supercooled liquid water and
emergence of correlated dynamics, J. Chem. Phys., 138, 094503 (2013).

6. K. lida, H. Sato*, Theoretical study on ionization process in aqueous solution, J. Chem. Phys. 136, 144510
(2012).

7. H. Ando, S. luchi, H. Sato*, Theoretical study on ultrafast intersystem crossing of chromium(lll)
acetylacetonate, Chem. Phys. Lett. 535, 177-181 (2012).

8. K. Kido, D. Yokogawa, H. Sato*, The development of a revised version of multi-center molecular
Ornstein—Zernike equation, Chem. Phys. Lett. 531, 223-228 (2012).

9. K. Kido, D. Yokogawa, H. Sato*, A modified repulsive bridge correction to accurate evaluation of solvation
free energy in integral equation theory for molecular liquids, J. Chem. Phys. 137, 024106 (2012).

10. K. lida, H. Sato*, A theory for time-dependent solvation structure near solid-liquid interface, J. Chem. Phys.
136, 244502 (2012).

11. K. lida, H. Sato*, An extended formula of site-site Smoluchowski-Vlasov equation for electrolyte solution and
infinitely dilute solution, J. Chem. Phys. 137, 034506 (2012).

12. A. Ishikawa, Y. Tanimura, Y. Nakao, H. Sato, S. Sakaki*, Complicated Electronic Process of C-C o-Bond
Activation of Cyclopropene by Ruthenium and Iridium Complexes: Theoretical Study, Organometallics, 31,
8189-8199 (2012).

13. S. I. Nishimura, M. Ueda, and M. Sasai, Non-Brownian dynamics and strategy of amoeboid cell locomotion,
Phys. Rev. E 85, 041909 _1-8 (2012).
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1. T. Yagasaki and S. Saito, Fluctuations and Relaxation Dynamics of Liquid Water Revealed by Linear and
Nonlinear Spectroscopy, Annu. Rev. Phys. Chem. 64, 55-75 (2013) (invited).

2. WEHPRA SFHER, KD DO OLKDUV AT A, 173-219 X—2, 7 L REFHERNE, LR GEHE R
PR 7 45 (RN IR 2013)

[FRFER]
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1. PEpfRESC, DKRFREEELZOMERET ). 5 6 Bl FRFRTRYT A 2012 4 6 H ., FAGH KT
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3. PERERE ST “Molecular theory of chemical processes in solution: Efficient Models for Chemical Reaction and
Equilibrium in Solution Phase” . 2013 Workshop on 3DRISM/RISM: Present and Future, 2013 4~ 3 H .
MATEERY: S 0F LA

4. IR, A EMIEOBRGMEFEL O, 5 50 RIAEMMEIFERES Sep22-24 (2012), £ HE
REF

5. fEHFEE, Kai B HERERICBIT2HEGRGEE, HAEAERSEFS, June20-22 (2012), 4=

AR (EER )

1. S. Saito, Dynamics of liquid water: Energy relaxations and fluctuations, 244th ACS National Meeting &
Exposition, Aug. 19-23, (2012), Philadelphia, USA.

2. S. Saito, Dynamics of Liquid and Supercooled Water, Indo-Japan Workshop in Recent Advances in
Spectroscopy and Microscopy: Fundamentals and Applications to Materials and Biology, Nov. 21-22 (2012),
Hyderabad, India.

3. H. Sato, Molecular Theory of Chemical Processes in Solution: Chemical Reaction, Equilibrium and Dynamics,
the Institute of Atomic and Molecular Sciences, Academia Sinica, November 2012, Taipei

4. M. Sasai, From "New View" to "A Further View" of Protein Folding.International Symposium on Protein
Folding and its Biological Significance. March 4 — 6, (2013), [dili=> 7 7L A& —,

5. M. Sasai, Structure of free energy landscapes of protein folding and function. iCeMS Symposium on
Theoretical and Computational Biology March 1 (2013), F#l K%

6. M. Sasai, Heterogeneous dynamics and fluctuations in biomolecular networks, RIKEN Quantitative Biology
Center Inaugural Symposium "Towards Whole-Cell Modeling", Nov.5-7 (2012), #7= EE %Y.

7. M. Sasai, Structure of free energy surfaces of protein folding and function, Workshop on “Molecular
Functional Dynamics: Fundamental to Life Activity”, October 26 (2012), 4> F+EAFZEAT.

8. M. Sasai, Revisiting the consistency principle of protein conformational change, KIAS, "12th KIAS
Conference on Protein Structure and Function", October 11-13 (2012), Seoul.

9. M. Sasai, Slow dynamics of chromatins and non-adiabatic gene switches, Characterizing Landscapes: From
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Biomolecules to Cellular Networks, June 11-15 (2012), Telluride, Colorado.
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22-30 (2012).

3. VEBRRE ST A A ARIR DB AR IR~ O PR ) (Sr4E30EE) ALk 1h(2012).
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5. VEBRRE L, JENE, SEIRb R ES TSRO ) (s EE) | =LK (2012).
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10.

11.

Y. Matsushita, S. Furuya adn A. Oshiyama, Floating Electron States in Covalent Semiconductors, Phys. Rev.
Lett. 108, 246404 (2012).

K. Koizumi, M. Boero, Y. Shigeta,and A. Oshiyama, Microscopic Mechanisms of Initial Oxidationof
Si(100): Reaction Pathways and Free-Energy Barriers, Phys. Rev. B 85, 205314 (2012).

Y. Fujimoto and A. Oshiyama, Structural Stability and Scanning Tunneling Microscopy Images of Strained
Ge Films on Si(001), Phys. Rev. B 87, 075323 (2013).

Yasuteru Shigeta, Tomoya Inui, Takeshi Baba, Katsuki Okuno, Hiroyuki Kuwabara, Ryohei Kishi,
Masayoshi Nakano, Quantal cumulant mechanics and dynamics for multidimensional quantum many-body
clusters, International Journal of Quantum Chemistry, vol. 113, No. 3, pp.348-355, 2013 (DOI:
10.1002/qua.24052).

Toru Matsui, Yasutaka Kitagawa, Mitsutaka Okumura, Yasuteru Shigeta, Shigeyoshi Sakaki, “Consistent
scheme for computing standard hydrogen electrode and redox potentials’, Journal of Computational
Chemistry, vol. 34, No. 1, pp.21-26. 2013 (DOI:10.1002/jcc.23100)
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[ International session chaired by ]

10:20-10:25 Opening remarks
(TUT) Prof. Hideo Sekino

10:25-10:30 Opening remarks
(Univ. of Tokyo/IMS) Prof. Kazuo Takatsuka

10:30-11:30 Algorithms and Software for Quantum Chemistry at Petascale and Beyond
(ANL) Dr. Jeff Hammond

11:30-12:00 Parallel implementation of the fragment molecular orbital method in GAMESS
(AIST) Dr. Dmitri G. Fedorov

12:00-13:30 lunch break

[ Japan session chaired by |
13:30-14:00 Divide-and-conquer quantum chemistry program in GAMESS:Implementation and application
(Waseda Univ.) Dr. Masato Kobayashi
14:00-14:30 Performance improvement of FMO program for effective massively parallel execution
on K-computer
(Kyushu Univ.) Dr. Yuichi Inadomi
14:30-15:00 Development of massively parallel molecular dynamics simulation software
including long-range Coulomb force calculation on K computer

(Nagoya Univ.) Dr. Yoshimichi Ando

15:00 — 15:20 coffee break

[ Discussion session chaired by Prof. Hideo Sekino (TUT) ]
15:20-16:00 Free Discussion
16:00-16:10 Closing remarks

(TUT) Prof. Hideo Sekino
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<U—Ziay” 10:00-11:30, 14:00-15:30 >

A

Yasutami Takada (ISSP)

Jun-ya Hasegawa (Kyoto University)

Lubos Mitas (North Carolina State University)

Hardy Gross (Max Planck Institute of Microstructure Physics)
Kazuhiro Yabana (University of Tsukuba)

Andrea Marini (National Research Council)

Michael Rohlfing (University of Osnabruck)

O. Anatole von Lilienfeld (Argonne National Laboratory)

John Dobson (Griffith University)

Minoru Otani (National Institute of Advanced Industrial Science and Technology)
Tadashi Ogitsu (Lawrence Livermore National Laboratory)

Marc Koper (Leiden University)

Yoshitaka Tateyama (National Institute for Materials Science)
Michiel Sprik (University of Cambridge)

Junichiro Shiomi (The University of Tokyo)

Takahiro Yamamoto (Tokyo University of Science)

Massimiliano Di Ventra (University of California)

Hisao Nakamura (National Institute of Advanced Industrial Science and Technology)
Joost VandeVondele (Eidgendssische Technische Hochschule Zirich)
Marten Bjorketun (Technical University of Denmark)

Ryosuke Jinnouchi (TOYOTA Central R&D lab., Inc)

Francois Gygi (University of California)

Taisuke Ozaki (Japan Advanced Institute of Science and Technology)

<URTVTULN TH2H>
Theme: excited state, superconductivity, and quantum monte carlo
9:30 L. Mitas (North Carolina State University)

11




10:00

10:30

11:00

11:30

13:30

14:00

14:30

15:00

15:30
16:00

16:30

17:00

17:30

18:00

gooo o

Spins as quantum variables in electronic structure quantum Monte Carlo calculations

I. Solovyev (National Institute for Materials Science)

Magnetic inversion symmetry breaking and ferroelectric activity in perovskite manganese oxides
H. Gross (Max Planck Institute for Materials Physics)

Reduced-density-matrix functional theory of weakly and strongly correlated systems

R. Arita (The University of Tokyo)

High-temperature Superconductivity in Layered Nitrides: Insights from Density-functional Theory
for Superconductors

S. Shin (ISSP)

Laser-ARPES study on Fe-pnictide superconductors

LUNCH

C. Hu (Tokyo University of Science)

Nonadiabatic couplings from time-dependent density functional theory: Progress and challenges
K. Nobusada (Institute for Molecular Science)

Near-Field Excitation Dynamics in Nanostructures:

Nonuniform and Self-Consistent Light Matter Interaction

K. Misawa (Tokyo University of Agriculture and Technology)

Vibrational wave-packet control in cyamine dye molecules

T. Tahara (RIKEN)

Nuclear dynamics of reacting molecules studied by ultrafast spectroscopy with 10-fs pulses
BREAK

M. Rohlfing (University of Osnabruck)

Many-body perturbation theory: from molecular adsorbates to paired nanotubes

A. Marini (National Research Council)

Excitonic collapse in solids driven out-of-equilibrium by ultra-strong laser pulses

Y. Noguchi (ISSP)

Massively parallel all-electron GW+Bethe-Salpeter calculations: development and application
K. Yamauchi (Osaka University)

Charge-order-induced multiferroicity in transition-metal oxides

Banquet

<RV A T H 12 H>
Theme: dissipation, van der Waals interaction, and interface

13:00

13:30

14:00

14:30

15:00

M. Di Ventra (University of California)

Stochastic Time-Dependent Current-DFT: a functional theory of open quantum systems

K. Ando (Kyoto University)

Electron transfer pathway analysis in large biomolecules

Y. Gohda (The University of Tokyo)

First-principles interface science: Structures and electronic states

H. Katayama-Yoshida (Osaka University)

Computational Nano-Materials Design of High-Efficiency Photovoltaic Solar Cells in Cu(In,Ga)Se2 and
Cu2ZnSn(Se,S)4 by Two-dimensional Spinodal Nano-decomposition: Beyond-LDA and Multi-scale
Simulation

BREAK

12



15:30

16:00

16:30

17:00
18:00
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J. Dobson (Griffith University)

Some 5th rung correlation energy functionals

O. Anatole von Lilienfeld (Argonne National Laboratory)

Fast and accurate modeling of interatomic energies with machine learning
T. Ono (Osaka University)

First-principles study on transport properties of carbon based nano-systems
POSTER Session

Banquet

<URTTUN TH 13 A >
Theme: interface and large scale simulation

9:40 M. Sprik (University of Cambridge)
Density functional theory modelling of transition metal oxide-water interfaces
10:10 M. Bjorketun (Technical University of Denmark)
Atomic-scale modeling of the electrochemical interface
10:40 T. Ogitsu (Lawrence Livermore National Laboratory)
Improving performance of electrochemical devices: How can ab-initio simulations help?
11:10 BREAK
11:30 F. Gygi (University of California)
Acceleration of Hartree-Fock and Hybrid Density Functional Simulations using Recursive Subspace
Bisection
12:00 J. Iwata (The University of Tokyo)
Real-space grid density functional theory calculations
12:30 I. Hamada (Tohoku University)
Van der Waals density functional applied to adsorption systems
[BREWEDE]

CMSI 5
email: adm-office@cms-initiative.jp
TEL: 04-7136-3279

DS
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(Dipole-dipole interactions in materials and their large and high-speed calculations)
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#AkV:  Real-Space DFT calculations on BlueGene/Q

(PAEEE]

Atomistic simulation of complex structures have moved into the focus of current research. Calculations in the
framework of density functional theory can provide answers to many interesting challenges such as defect
structures, magnetic surface phenomena, adsorbed molecule and other systems which are promising candidates
for functional nano-devices. In many of these scenarios the extends of the supercell are large and the system
contain a vast number of atoms. Therefore, a parallel DFT application is indispensable. The real-space
finite-difference approach [1] with a domain decomposition of the real-space grid has shown excellent scaling
behavior on massively parallel machines of the top 10 world list. The projector-augmented wave method for the
proper treatment of the atomic scattering properties and energy contributions allows for all-electron accuracy,
also with 3d- and 4d-transition metals [2]. Results of a structural relaxation study of the crystalline phase of
GeShTe, a phase-change material, with more than 3000 atoms in the supercell will be shown.

In the last years supercomputers as the IBM Blue Gene/P and now also BG/Q [3] have posed the necessity of a
hybrid programming scheme. Besides scaling behavior of various levels of MPI parallelization a roadmap to an

efficient hybrid scheme for the real-space DFT application will be discussed.

[1] Hirose et. al., First-Principles Calculations in Real-Space Formalism, Imperial College Press 2005, London
[2] Ono et. al., PRB 82, 205115 (2010)
[3] http://lwww.fz-juelich.de/ias/jsc/EN/Expertise/Supercomputers/JUQUEEN/JUQUEEN_node.html
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[51H: 2H5H]
13:30-13:50 M. Imada (U. Tokyo)
Opening
13:50 - 14:30  S. Tsuneyuki (U. Tokyo)
Recent development in the transcorrelated method for condensed matter
14:30-15:10  J. Anderson (McMaster U.)
GKClI approach to solving the nuclear structure Schrodinger equation
15:10 - 15:40  --- break ---
15:40-16:20  T. Mizusaki (Senshu U.)
Variational Monte Carlo for shell model
16:20-17:00  S. Morita (U. Tokyo)
Many-variable variational Monte-Carlo method
17:30 ---- Reception ---

(%2H: 2H 6 A]
10:30-11:10 K. Yabana (Tsukuba U.)
A hybrid density functional + configuration mixing approach for light nuclei
11:10-11:50  S. Sakai (U. Tokyo)
Dynamical mean-field theory and its cluster extensions
--- lunch ---
13:30-14:10  C.J. Umrigar (Cornell U.)
Semistochastic quantum Monte Carlo: pros and cons relative to diffusion Monte Carlo
14:10 - 14:50 M. Nakata (RIKEN)
Direct variational calculation of second-order reduced density matrix:
application to the two-dimensional Hubbard model
14:50 - 15:30  H. Nakano (U. Hyogo)

Numerical-diagonalization study of two-dimensional frustrated magnets by huge-scale parallelization
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15:30 - 15:50  --- break ---
15:50-16:30  N. Tomita (YYamagata U.)
Resonating Hartree-Fock method and its application to the Hubbard and Lipkin models
16:30-17:10  N. Shimizu (U. Tokyo)
Energy-variance extrapolation in the Monte Carlo shell model
17:10-17:20  T. Otsuka (U. Tokyo)
Closing
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