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Cra2 53 F D EEIRREIE, TERIEE O F —[REEFIETITZ O SIREBOFBEIIIEF ICHEETH Y,
BB OHR L THEATHSD. ZORT, Creld QMC FHHEOEEEFH M D7 DR F
~—JHHEL L TRETHD. RO BMIE, Cresr+® QMC FHEZIT O DICHE L 72 5
ITEHIZAERTHZ ETHD.

2.6.2. FHETIE
AT, B PR A HWH TV B3LYP % &t - FHBINBIE Ey & 3% DFT
HEA1TO. DFT #EICB T 5 i TH % Kohn-Sham HfE %% < T, Kohn-Sham

(KS) #hitt {pi(r) & MBIt & A & L BISOR {pra, ¢ B)Citiby 5. AR TIE, ZHH

BUTHIIR @7 = ¢ 239 DFT 3% (RB3LYP) LHIRZA4 LT 4 =4 L L7 DFT %
(UBSLYP) @ 2 5D &b itE%, SX-8 LIZA v A h— L SN TWA B FEHE T 0 /5
2 Gaussian 03(G03) Z AW TFEFT L (1CPU, 1GB AE V). KS#Eor[#HlkiZIX, SX-8
FiZA VA =L ENTWD GaussView & A T-.

2.6.3. fifH

RB3LYP ##ids OV UBSLYP 5%, Pk mEeo £5iE(R,, =1.7019 A)ic 1 T HAT
L7z. RBSLYP 5 X OV UB3LYP 12 L % Cr2 50 1+ OfE G = p L F—fl (IINLF AR &5 RD4E
TRLF—FE) TFNEN, —2.88 eVEBLU-0.22 eV ThH o7z, Z ORI, MBERIRRE
DIFPGTRELVEZETHY, B FOMAGRELZHELL TWARNWI EEZERTH. Lol
B G, FEHIRFHRICE S TH2.6 eVIZERATXAF—DUELTEY, ZOZ b, il
FREHH & IEHIBRFTRICII R Z 2B W H 5 L b s . HIREE & IERIRF R OEWZRT 7

Wiz, B 1 KS SA GO EF(0.07) &5 Bh oSSR (9° = ¢"), o

FEHIIR ahiti (¢°), ABILIEHIR SIE (§ ) ToB. WA S505 K 1T, BB & R

WLOE IR ISR E RENR RO D - HlfRENEL 2 SDJEF 0 .02 8 2 S 2B L T
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KPR ToHHDITR LT, FHHIRPEIIIFAHRTHY, a0 pHuEIZTL LN, Ak
FOLEMD Cr JRF DT IR - TN 5.

2.6.4. 5% DOfE

QMC #ATHIE, AW TEH LN KS#E DR SN D A L —F —178I e LCER SR
5. A%, BSLYP # iR & LA E, 2k L, QMC R ITHIO E, (KFEEZMRFET 5.
QMC = L¥—DiHii & & b2, Hio bR v O—iEE T 5 2 & T, ZIREEIBEIC S
W TR AR 2 R D 5

2.6.5. i A5k
SX-8

2.6.6. BFg 3k
L
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B 1: BSLYP (2#-5< DFT #HEIC L > TEH L7 KS BuEDZHERE. 2 >DAKEOKIX
CrFFiaE® Y. HIRGE (£F) X TH 560, 37, 37, 16, 19,, 70, T, HBATOHF
EREFIIXIR T D IEHIRIETH 5.
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2.7. FuedEADIMm
5B FRFER BhE 15 RAL
fif P EF LR - Altix4700

Al IO ROHEAT T — L THY, NEOMRTF v B4 TH B<EL N7 0r T
LZIEBHOZENTERW, 12720, WEDREAIFELF 1256, BFEBFONTABBE OO
OO EFE T IZR2D DTG TR, BIFEO R\ A a7 vl T NI b7
U Micheal Buro ®—HODOMEA2 S %L TCW5. £ZTliE Micheal Buro BABIL T\ 5
120000 JmDEHEGEAZS LI, &R E OFMEL 52 5/ 3T A—4%, GiHOm#E b A TREIC T 5
TeODINTA=R, EAFELFEHT L, EAOFEITHEANIZIT 120000 FENZND 60 J&
mEriE 1 J& 60 FThD) OFMELZFHRL, 2habillcdTs. 4 ENE 120000 J&O &
25 FET R CHtAZY, EREZFHNHEE 5LV EBREZITo7. ERIZIZNLETOREZ 1
2@ CPU ([ZEIVIED) -5 T 5D CPU #HWIEFNIZHiTe ) Biflize ik TITo72. 20
FERIZEDZ DN TR DD, KO IEMRFHGEH O/ T A =243 R T HZ LRI, RIE
BRCx O Rl O EfR MM X [] IZABL 0D, Fe, BiAZVICHEHALZTar T A
2] IZABLThA.

PR

[1] http://members.jcom.home.ne.jp/masashi777/examples.gz

[2] http://members.jcom.home.ne.jp/masashi777/08.tar.gz
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2.8, HASHOEO:DOKFALRIRES
fEHEF e B R E—
fiff FE A% : pee

RYNZ T AF T g D K IFAE

B REZHR LS OEERARSELILT, 525N ATFNIKL THT OFEH 1350 R4
FHFLIRIZ RS NS, ZOFRIZIE, CREF S ITEENLL57 ATIHhOfE A& OFEH0 (M) 1235
W BN 72 B A I Lo TRODTFIER I HOBNS. ZRHOEEITIE, #EICREAEY (4GB LA

B EHE AT —RREEEEN, FT, FROTDINT T A= E 2 IIEZ TEHOEREITOINERDD,

H 21, CRF 2L %2 Wi oi-o B HcPC 77 2% pee) #FIHL TS,

SR TABZN T D iy H WAL
FEOERIE A RDTIZY | FEDOIFAZ T E2ATHINIL, HARS TR B W TEARN TEERLIE THD, £
DFHED—2IZ, FEIMRDENFIOIGANEE L LU TITAZY L T EATI FIENHD, L L, ZOFIEITREREN
REWGE, ETHEICKREOATY (A40GB Ll L) AN ZELT 5720 @E O EHE CTILIAT T HIENTER
FIT, Frx NIRRT T NFIXLEMPL #H T8 wsHkL, 2 EaPC 27724 pee) ET3HE
T3 2ZL T, B0JTFERURD KB /R T ALY % AT REI LT,

ol PR

pcce

BIMADE S

[1] Jun’ichi Kazama and Kentaro Torisawa, A New Perceptron Algorithm for Sequence
Labeling with

Non-local Features, Proceedings of the 2007 Joint Conference on Empirical Methods in
Natural Language Processing and Computational Natural Language Learning
(EMNLP-CoNLL 2007) (Poster), pp. 315-324 (2007) [###Hv].

[2] Jun’ichi Kazama and Kentaro Torisawa, Exploiting Wikipedia as External Knowledge
for Named

Entity Recognition Proceedings of the 2007 Joint Conference on Empirical Methods in
Natural Language Processing and Computational Natural Language Learning
(EMNLP-CoNLL 2007), pp. 698-707 (2007). [#5t&0].

(3] JaIvE— Byt KRS, Web OB IRAHMELIAMIE O E A RBIEEEL V72 A AGEE A R B, St
PP 14 [FIERR22(2008) [HRE7eL].
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2.9. Model-based investigation of the activation patterns of the tongue muscles in
articulation

School of Information Science DANG-Lab Qiang FANG

Used Machine: xt3-a, xt3-b

Abstract

Speech scientist devoted themselves to exploring the mystery of how speech is
produced for number of year via either acoustic or articulatory data measured during
speech production. However, it has come to consensus that in continuous speech, the
anticipation and carry over effect together render the final articulatory movement and
corresponding acoustic consequences according to the input phonetic targets. Among
them, carry over effects in mainly concerned with the mechanical properties of the
articulatory system, while anticipation effects mainly concerned with the planning
process in the brain. Hence, if we could separate these two effects involved in speech
production, it will greatly help us understand the detail mechanism of speech
production, such as what the phonetic targets are, and how they are organized.
Physiological articulatory model is a powerful tool that helps people to achieve such goal.
In the past few years, we have constructed a 3-dimensional (3D) physiological
articulatory model. The key problem is how to efficiently control the model to generate
speech. Typically, there are three kinds of control strategies: EMG signal, dynamic
force-target mapping, and static force-target mapping. As to the EMG signals, it is
difficult to measured. As for the dynamic-force mapping, it is difficult to evaluate the
difference between the current configuration and the target configuration because it
only describes the point targets of the tongue tip/dorsum which is not sufficient for
controlling the 3D shape of the tongue. Hence, we use the static force-target mapping
the construct the control module. It requires a number sample which gives the
corresponding relationship between tongue shape and associated muscle force
combinations, which need to be extracted from the simulations. So in recent several
months, we conduct model simulations on the parallel computing servers.

Publications

Qiang FANG, Akikazu Nishikido, Satoru Fujita, Xugang LU, Jianwu DANG,
“Investigation of 3D tongue shape for model control”, The 2008 Spring Conference of
The Acoustical Society of Japan

Qiang FANG, “Model-based investigation of the activation patterns of the tongue
muscles in articulation”, International Symposium on Biomechanics, Healthcare and
Information Science

Qiang FANG, Satoru Fujita, Xugang LU, Jianwu DANG, “Investigation of functional
relationships of the tongue muscles for model control”, submitted to PCC_2008
Qiang FANG, “Model-based investigation of the activation patterns of the tongue
muscles in articulation”, Interspeech2008, submitted
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3. MERZELSBEOFEY— SF HiF5E
3.1. EWMROT b NFUART I HERIIENT — B R AR E D AZIA —
FI)TFUTNT7 )al—to X — B B
fif FH 5% - sx8, v890

HE: 2 E T, ERFIECID AT Vo OB IS RN FH KB/ A ITBLISND | LV OB
A2 R L, E ORBRAZ I TR UK IS SR TE ML O Hidn-His64 DK FH b & O/EH]
HAZEWSINEL,Z DR RSN HADNLD T AR T AT 7 DA =X L a2 B3 580D
WF9EaAT > TEI, A Bl &L PRI R TFIEEZ VT 2O KREM A 1E R B L, FE 5
R OB EMEZMHZETAN = A LA TERITER T 0282 HNET 2.

HEEL : — W% B - M EE S B D DAL UG 2 M TSR D720 12 Wi lR, K ER (LT R T D D T s 7
FERMBELESND UL AR TR IR SO X TOEETT DA HEV 2,
S DICHD T BOEREN T vy (HY)Z2 — R G T 2B /2 o720 %21 D
W B 2 T2 0T B THD KRS, TVEIC pKa b o2 TV (His)id, = D& ElZ 5 b
F153E < B2 (imidazolium) (272 > 720 i i (imidazole) |2 72 70 L Tl 2479 . 2 b D 2 21X
S DHFRBIZB N TETHILABN TN,

Z® His OZFENE, H<MBEOINDKEE/KEESE O S(CO+H200HCOs +HH)IZ, Y Tl
HHITNDAERRESND HREEETEE T DSIEEI BB 57 0 h T A7 7 DRI
WCHHZ 5720 T 5. T D13, His 73k (His64) DO FHE FE A Zn-HOH O fiffE & %4
R IDNCRBLENDZ LTI T, FNOREE LRI L T 25 H*OBE D G SND FEHE
N OB Ll A9 E< R T IR D L LRnns, Z U T2 H )Y Zn & Hiséd O
MZ2 W20 E0BEN 57217 T, 2NN E DI TEEE DA~ EN D E N IV
Z IRV SIS HADIFERN DI TAD = X LD TR T O ARIIE > T2 TH 5.

THETISNMR 3288 F 4 VT, 205 FE D ST I et 5L T oo fih |2, 28 S S D 4y
WAL > THOIEEFH AL 2,2 DOEZRNILE R L Q3o a2 R T
LD THD.[His O H A FM M I3KFERE G AAERICSE SN ) SV BLHIE, > FD N&1-
HEHREKBHIGIEORIKBE SRS ND L, T No1-H BRI, ZDIH7 58 A h3 7
e Ne2-H BHRICRD LV BRI 20 L Cg. 238513, 2o 8iH4 His iUt & B
LHE AE O His DEDPNDEREEE O B RMEEZZNE T 52800 38 LT 2 OfE R,
ISR Zn-HOH OFREEL 6 2729 20 ) K972 — B ZERG E A 127K 05 112l
S V/AVANTRE Y YN RSy e gV WA VI RO o Y el S niN N ST DRV (=5 e g | 75 ABA A 21 Rl
WiATel MBS IKS DT LT ARY) H DN i SN DRk 1 D B Sz,

A EFTHFH R SEER Tl His A& BMEA2 KAl 2K B A Z BRI AR ZER AT = A A
DFERFLAR T TIHD AL LIS BV )N Zn-HOH OB K ZEMG AR L Tl & 789
BT INVREMEL,ZOMDOKFEEE OTEREEZMEGRL TElz, ZORIT, E{LFMFHEEL
TUL Y KRERRTHD0, AT MV RER T3 R~ A LB L L, Z IR K
® Gaussian03 E¥ SX-8 v & 952 L C EEAIZBLLE D @O 2 OFER 6 Lt 4 /)
D WFFEEATHZE N A REE Ip o T F 2T — Z WLFE |2 Mathematica % v890 2 CE AL, 15
LIV B =X — 23 Al U7 3, FEBRBER [ A BRI O @ WA AR S 72 LA R AR AR
B, FaREH R A > TH L7222 R LI 28 B LU SCTHh 5.
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FEF TR L YA

1.Tautomerism of histidine 64 associated with proton-transfer in catalysis of carbonic anhydrase.,
Shimahara H, Yoshida T, Shibata Y, Shimizu M, Kyogoku Y, Sakiyama F, Nakazawa T, Tate SI, Ohki
SY, Kato T, Moriyama H, Kishida KI, Tano Y, Ohkubo T, Kobayashi Y., J Biol Chem., 282, 13, 9646-56,
2007 EHHYim

2. NMR Approach to His-64 Involved in Proton-Transfer Mechanism in Catalysis of Carbonic
Anhydrase, Shimahara, H., Yoshida, T., Nakazawa, T., Ohkubo, T., & Kobayashi, Y., 12th European
Conference on the Spectroscopy of Biological Molecules, Paris, France, 2007.09.1-6 [EFSFa5%E
3.Free Energy Calculation of Docking Structure of Azurin(I)-Cyto- chrome ¢551(III) Complex Systems
by using the Energetic Representation, Nishikawa K, Yamamoto T, Sugiyama A, Purqon A,
Mizukami T, Shimahara H, *Nagao H, Nishikawa K, AIP Conference Proceedings, 982, 331-336 [E
ey WY

4. Theoretical Study of Free Energy in Docking Stability of Azurin(I)-Cytochrome ¢551(II) Complex
System, Yamamoto T, Nishikawa K, Sugiyama A, Purqon A, Mizukami T, Shimahara H, *Nagao H,
Nishikawa K, AIP Conference Proceedings, 982, 784-787 [EREFESid 3

5. [REEMLKEESE T OfiiEAE — His64 O HARMEL T b T A7 7 HEBEDOFERE —, BRI, & ML,
KL R, BRI KA, IR, 25310 H A SRR DK BE R0 iR & U,
2007.09.22 EN 2 AT B = H

6.Carbonic Anhydrase OSSHME —His64 O BRI LT TR NT 27 PHSREOARB —, B, HH
7K B HREE, R R 32, ARSI R, 26 30 [B] H ARy FAEW A 80 I8l H AL PR RE
ARIKE, #iiE, 2007.12.11-15  [EN24 O SHREDE

T FEWTFHIL 2l —va Atk T ANy — v hab e551 BEIRDOR v o Z I B3 20198, FEIEE,
AT, 42 11247, Acep Purqon, /K 5L, B R 5% KB 75 3, 78) INE, 55 21 By 3Iab—iavitme, &R,
2007.1126-28 [ENF2 (SIRKAHE TR CHFZEIfE )

8. H T xL¥ —3E|2X% Azurin(D)-Cytochrome c¢551IIDMEAIEDR L 7 HE S22 M B4 A28,
FEET, ILAE R A2 1L, Acep Purqon, /K 5L B2 R B F 9, V6) NG, 5 45 BIH A MW ET2, B
%, 2007.12.21-23 [EWNF2(@IRKAHE TR SCFZEI )

9.Free Energy Calculation of Spaghetti-like Nanoclusters by Using the Energetic Representation,
Purgon Acep, PEJIIFEL, IUAETE, KL, BEFBR, BRFE, WG, 5H 45 B H ALY, K
%, 2007.12.21-23 E P2 (G IR 7 SCIFZEI A6 1)
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3.2. A —& —N KM ENEHEE=—R:0OpenMX DBAZELEH
JeSmE A S e R ZR B
i AR  xt3-a, xt3-b
FHRBI: 1~128 7y, FHEIFRIZE KT 20 ARRE

WRFEOBEEL [ 4 —4 —N REUER B IR EE = — R:OpenMX DOBHFE &E

BEFEULBASCERR 1T E | AR, ARGy 7 O NP O W E R RTREZR L
BWTFIETHLD, ZOFHREERITIR OV A XCEEBI S LUTR F-50 D = FIZHAIL T
BY, FIA=E =P AZXDRETOHD ZLITFEER b NEETHD, Fox IZTRHBBERA~DE
PLBEECER R 00 36 H IR AR AL 3R 9~ 572 DI FHR &R U U B L 7oA — 2 —N JE L
ENDELWVET R FIEZHIEL T0D, BIRESIEHLWEHRE FEI T v I 53y —
V:0penMX (http://www.openmx-square.org/) (ZfA A, GNU-GPL O#F D F T
BARL TS, REEDOHFFENEZLL FICER T 5,

(1) ZVa7EnZeMiEOBRET s T A0 @S

B LB ENE DR A B W CRIFRIFE S U R R eI L 72 LA — 2 —(N) 7 U e
TRy ZE B A B L[], 2V T S B REIC S WA PRI A R IS L TE
Nie2Va 7 5 ZZ BN TE NN IV I=T 2R AT 5 FIETHY, ZIVETIREINZY
T —aEESEIREOR R E I RO FIE TH D, RFIEIIARE W 53R 15w
L= FIETHY ., BRBAI G R IZB W TH SO FIVERER FE O Z AR S LD, AR
FEIXAFNRE A L —F SRR RRATL . L —TF U R E m S —F 2 RSy —F
AR B —TF D = FEIZA AL 7=, OpenMX Ver.3.36 (23315 D #I b 2h3R1%., 4096 J&
FDEAY TR F7% 128 71ty —(Cray XT3) TR LIZHE . BLZ T6% THH, &
HITIF A SR 2 ) ESE D72 IIHEIE L —F OB BBLETHLD, ZbD/L
—F NITVYR EOEFEEOBEEEEATEY, 5HERFHIVBERRE AR 72> T
5o BIED — IR ST ENEIC LD WS Tl bl Loz F ke RIXREECH 5, BIfE.,
WE BOWAD PR CED =R ENEEZ G CTh D,

(2) v VFT7xuA1vr GaFeOs DGR FFEICE 455 — FEFHE

SR . TRIE B DR F 2 R T~ T T a7 RO —DThbH GaFeOs D /2l
=T HERIRF B LT — R B R ATV, disorder D7\ ERARME & 1236\ T BR R
IR B CTHHZ LA L LTZ[2], SBICNHEEY A D ATV L5 7 E 8k [ C i
@ disorder 2L Z 7R AED =R L X —IITIFITMEIRL Tz, ZOGA IR R TIET
cUREMEL 720 AR DTV LY A o B TSR TN 2O 7 2 UBEHEICEF 5L a2 e
D33 hoTc, GaFeOs F OSR FII b FEFRAVIZIZ B OB FIREETHY | fuB it —A
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NIZ o FENTNDEE ZLNADN, I\ HARE L O EEADT=9H12 0.02 1 B FEE O#LIE
ST — A R ELAZ LN o7,

(3) ARREFEICLAI T OB EFEE LDA R LT /L E R

JR T BE P (LD A) 0 — A L A BL T UGG ANZ S <3 — R B EH R O FAERE L 133V eV
DA —H—THY, AVDiHE T a—RNC X TRIERETTOMET LI ENALIZLIET
0%, WEEERFED FIEPHESLL TWRWWZD | 52 L ElO# N TE DR #E R
“BAEAICIELWETHLO0 BT HZ LT —RICE S TR, RS LI ERIED
TFEZTENL T DT DUEF L L T, AIRERIEIZL > TR FOEEFEE LDA f#z ke,
KFEPHR—L YT AMZ=1~103) ETICHLB T —F X —REAERLTZ[3], E5IT virial
EHAFIAL ., BUEROKSEZ RIS D T EA R R LT, T —F =R BT LKFENHr—
L2 MZ=1~103) ETIZ B EAEEN virial EEE!E(2T+V—0)%‘: 101 Hartree L _EDfE
JETHifi7=L T %, LDA, GGA %k B3 572012132 N D EMB RIS i F1 D BN DT
D, A LA AR 3 B UL R A P @&E@ﬁéﬁ“T—ﬁ’&fcﬁmﬁé%@f%%é

(4) ZhFEA 7R B biE DB

ZHAVETIT KB B LB A i3 27212 OpenMX DBAFE & D T D23, Z Dk
I J#E k%X Direct Inversion in the Iterative Subspace (DIIS)iEA# L TV, LIZLITIL
RPN ECRBELMBENEGEONRWG AR, SH ., =2 — M ETHD
Broyden-Fletcher-Goldfarb-Shanno (BFGS)ik., = DJLsEK T H Rational Funtion(RF) ik,
SHIZ BFGS (EIZEDF AT T ATFNZEITS ill-condition %453 HVER<S Eigenvector
Following(EF){E D =FE D FIEZ T2 A2IA I | EF ENZE Crnfle b FiEThDd
ZLE AL, ZLDORTHE G IThROEEIE NGO LI oT,

[1] “O(N) Krylov subspace method for large scale ab initio electronic structure
calculations”, T. Ozaki, Phys. Rev. B 74, 245101 (2006).
[2] “Magnetic ordering and exchange interactions in multiferroic GaFeO3”, M. J.
Han, T. Ozaki, and J. Yu, Phys. Rev. B 75, 060404(R) (2007).
[3] “HIREFIEICLDIR T OMEREE LDA SR EEVTVER”, RIFZRE),

SCRRHFA R RA— R —ar B a—H—T 1 /:7%//)/21%&%/@{ Rzl —var 7k
DT OBFFEBRZE . IRHEAR T 1 EBk R - Bk ) Rl R
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3.3. Jval=TEsMEEEZY o7 ProlrOr DEFEEHE
HYGEARFERT /INEF A
(oomflh & s ZElE IR REB) HEEER Lo ILFRINTSE)
i HEH 5%  xt3-a, xt3-b

AuraT kA% PralreO7 1%, 3B8XE Pr A4 12 Al 1 2, Ir A4 125dE 1 5 HE=ZEi
FioTo & B G i TH D, Pr A4 N REMR T — A MBI INDITHD 0BT, i =217 T AR
L —2al OO RARIRIZ W THIE A IR AR P 2R S 3, 72, 20K TS R R a1 i
SELERIBHIOR AV RPBRISH TS, SHIZ, ZHEVIRIE T, 1l OB CIEa i T&E2
WEE R VRIERDBIISN TV D, ZOX5723E B B7258V ViE 748 B % 7R 9~ ProlreO7 O ¥4 4 PR
F 572912, Linear Combination of Pseudo-Atomic Orbitals %235 72 LDA+TU &
(OPENMX 7 (http://www.openmx-square.org/) ) IZ LV E &2 55 L 7=, cubic unit cell T88
JET- FRC, Prf, g WUH, Ir f BUEO KA HEZEET 20BN DL, 20~30CPU OULFIF5
T xt3 BV xt3-b Z Wi\ ERIE L7z, 4fFE 1. 5d B IIKF L CXAE S BUEAR A1EH 23
D TRENZEND, ZREBEIZANTZ, ZOFERIEMEARDTERIALE T2 Pr A MR ER2 X
T AN RO TORENHRBLEINDZEN DD 0T, 7072, FERIEL LT 5 LHuERR T — A RO
REZDUENFHLENDEVIRIEDR -T2, 2O Pr YA MORBIRTE — A M, IEVHEAED F0nED
Rtz i <AB 2350 | BEVERDIZ B R R EE D DL TR A X —N EHF A0, RRRETER 72
BN SHDLZ LMD T-, KO RS ARG IZ OV TIE, All-in, all-out & 2-in, 2-out DA R~
TORBEENEBIT D7 L HER TE T, TRAF —EITHHRL TWDZENDI -T2, L, EBLLOR
SAABAN FEBRS I TN E BT DT LITHEL N, 2-1n, 2-out OREIEIIHE O HE X FRYEZ kD7
B, - HELD Bragg 72V L Diffusive scattering 7 5 8 H CE A AREVED &N, 7 S PR Ua i
HThHD,
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3.4. HOEESA GW IEORR
< TUT N AT ZAFFER RS
5 FH 3150  xt3-a, xt3-b

F— IR EE R BBV TL M s O3 R LUK, 5RAHBEF RISk L IR AR5 — 5
HERTETHD TR E RV Local Density Approximation - LDA)% % 7= F1ED B
TN DR EDRILTND, LOLRD D, A 2B T I LVRIL THY | iaiH B
BITR LTI 2 CEDREREAT TR,

R A BBV T, BB LIZ LDA I, — RSB F O 2h B 2 R FEm L T
WHTe8, BRAHBIE T RIS L Tl A 2N TER, F2, LDAZBZ D FED—2LL T
HEnCWb, — B 7V —2B%8:G Ll —a A AEAER W 22 5akd GWEER & B f 5
GW)IL LT, Y-8 ke 2 2L OWE DS RS2 LDA I0HFEE BT 554 Al hE ;uL:o
L7235 SEABIME 2BV T, LDA J0#ES LTI W AAME O BT D5 Bt
T, ZOHERELT, (1) SEEOHFRELTHRMA T2 LDA OsRHEE 1Rl ;xﬁ“éﬁ%
X, (2) B RS RETIREN 2O, BRI S B BN RE S EINHE
DN CEZRD, (3) GW IERIZ DL O DM, 72E N His,

FIT INSDORBEE RIS 52012, LIRS GW 71/ A0 BIZERMEA TWVD,
B R RN LA B 1) 3 T S TR AW B TS S R E IR O B | (RT3 UK
FORRIRER HEDIZR VT, FEERINR AT ARYASETIAWAN Ferdi -0 T, "1
BB ELE T HIBRES DT8R HE T EHER O TGW LBl E B8 5 B s
(DMFT)D ATV ME(GWHDMET) | 21757200, GW i {PloA FRIEE L, H CiEfESE GW
Tar T LD, K OTNSO KB FIFH R Z FERIZ T 5720 O la— R Th D, ZhiZ
X0, HAHRAE T RO XY EAEE RN LR — L a O EE L FEBL R85,

BUE, ZNHOa—T 4 7 NEFHE T L, 7307 HREZ I T\ D,

R XT3
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3.5. H—EEHBEICKAIRE N ISR
~TUT N AT AR Fm ik S E B 1R
fi FH 21 B0 - Altix3700, Altix4700, sx8

<HH#>

AT TIL, REOIFRIE N IS EEFH— B RIZLV RO D FIELZREL . RiE T

WRBZ W LT FERIE N IS B DEEIR A TR D & 3610, BRSO M kA ML+ 528

&0 SHG EDIS A B2 Bt 622 HEE T,

<FHHEFIEIZOWT>

wOEONE R E R W E — R B H A T H D5 FLAPW (full-potential

linearized-augmented-plane-wave)JE (28> CROE TIRAEEZ R D | EHITHITLHE

DB RAEBINEICIVRDHIEICE ST, 2IROIEFMIZIEZ ROEERIE L FINE DR E

XERTYHE)EHE TS,

< EERAER >

(1) Cu(001)¥ ¥ ifi e OV RN AE R OB FIRBBICE T2 A A B2 LE AL
TR AECSHOME LT o2 [1], ZoEERE X2 LR SH ISEORIEAS
T 5720 RETE T RI(LDA)NZZE-S< FLAPW 154 W25 — R B R 2470 Cu
R OIS FA KD T, 1ER T K OB R AE R (c@x2)E, ENEi 19 KDY
21 JRFBDAZ 7 CTET ML, £ififEiEE L T Yoshimoto HOFHH#EF (214 H 7=,
TEGER L OVERRAEREO SH TR ASHRG A KAFME D FERE R D F 2R U
(REARFEEDOT R EE R LD SH INE O KRB G) 2 i1 A TR BT %
ZEM R, {EERE O S WS PR YEOFRIBEE B L CERR FT R O P BLMEN X< e
WA, ZAUEEHR CIEB S TR VL OB XU B -2 R ET5 SH I IRE N E
BRIEIZE ENTWDTeDEBEZDIND, BRBAEICED SH IGEOH KIL, RKifnFEH PR
ZRD2ODST Y 115 D) DEAICE DL DT,

(1] ERFHRG, WELRE 60 [HI4EKKE 2005 4 3 H 24 H(24aPS-168).

[2] Y. Yoshimoto and S. Tsuneyuki, Surf. Sci. 514, 200 (2002).

(2) SV OELKINEM - ZEIEETHSHISEZH A T2 FIEOBBE AT, fHHEE
ROEHZITV, EBRICEHT R —ROEREIT o7, BITE, LT Z a2 xtgRIc L vy
EIROSHIGE DR A LHD TWD,

Yo B A L7- 5B : SGI-Altix3700, SGI-Altix4700, NEC-SX8

Y EWNFRHER

VEBr b2 KA AR, W. Wolf, R. Podloucky, & [l F51H, BRARFRR, AR —. /INRSTR

“Cu(001)Z [/ OSHIGE O — JF BRI L DR

F - A 223 —2007 20074512 H 14-15H (AL R EBXGBEFZEFT. FKIRD Y —k
RTFNLTLEUR)
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3.6. NZBEZVINTEDOKFREELE A TFITA
< FUT AT IR By K b
i HF R sx8

BT BEIIELDYE  KERE G - BOKRES7eE QT EAERIC S > TEOSL G Z R T
%o BRI IZB W TCIEREHEE NP O CHRER B A B 27090, — X VB RS BT
DB - R IWEDND | BEREFEBIAN = XL L2 DD HLE LD RERFAB R HHEE 2 HIL TN
2o
FIH LRI EDOELIIIKPITAFAEL TRY, REOT L/ BRITE AR T 2K 50 1 OKFERE G - B
KEB 72 E DTN FHAAEHZ R T, ZNHDTEND X ILKFIKDE AT I7AZERB S LT
EDVRIBSILTND,

AEFTED B H9E, 2o 0B OREEEAITBIT DK AEEE (LD T 5EFRDHZETHD,

A Z—7» MZiE& T2 Photoactive Yellow Protein(PYP)i% Halorhodospira halophila O 7EY:
M REZ OIS ED I RY L NI G ThD, 2 H prcoumaric acid @ trans-cis Yt BMALE N
—iL, EEO R ZRE O PYP REIRRICRS OtY(2/1) . PYP OFHIRENLIL PAS B
A MR, IRWVEMFEIC DT KE 7 7 — %72 L T b (Biochemistry,47,p4759(2003),
JBC, 278, p18434(2003)). JeH A7 M BN TIUR K THODLND pB TR, 1HHRIZEHKEE
DIEBLLIDRIELE DTV, 2O FRIED LRI 7 F AR B 5L TOD LIS
TWa.

Foxlx, FTHEFE pcoumaric acid DS/ TA—2%1557-DI2, PDB 7 —# X0 FE L7/
FRIEAE VIS H AR EREEL | Gassian03 23y — | BSLYP {EIC LD FIREFH AT o7, &
12, 57z resp charge 7 —4#M5 1537 A—42% R H L, Amber /v —U% FHUWTHREECIRAE
pG O T8I EHEE T, BONIZNT Y=V N —F =X (10 ns) b, X/ T JFIAFET D
KRGS DEEZFRFTLIZ,

1.2\ B REERFFHKEREZL TR FEFEEL, £ MBELREE KD | #2r37-

KOFEGTEREL DB ZRFTLTZ,

2.5 RERED DDA ERL , S EERECIT DKy T ORFZE MBI BIRAF R L . BRfEE DR

Rata LI,
3L B RIENCERIMZEICH A% L CQODHKS 1 ED R ENT (PCA) 21TV Z DB

FRBZ BT LT,

YL EDBFZEIZIWN T, Zo™7-KOEIF EAE 2 B LTz, IAROREV Gaussian (ZEDHE
WREFH RIB LN, K T OB O H % sx8 THRITL ., D7 /L — 1R TH LW AR A 15
HTENTEI,

25



Eed e

EABS & BSJ 2006
Fifth East Asian Biophysics Symposium & Forty-Fourth Annual Meeting of the Biophysical
Society of Japan
Date : November 12-16, 2006
Venue :Okinawa Convention Center, Okinawa, Japan
Organized by : The Organizing Committee of EABS & BSJ 2006
Co-Organized by: Regional Biophysics Societies of China Beijing, China Taipei, Hong Kong,
Japan and Korea
Molecular Dynamics Study of Hydrated Water Behavior in Photoactive Yellow Protein
Taku Mizukamil, Ayumu Sugiyama2, Hidemi Nagao2
1School of Materials Science, Japan Advanced Institute of Science and Technology, Nomi,
Ishikawa, Japan
2Division of Mathematical and Physical Science, Graduate School of Natural Science and
Technology, Kanazawa University, Kakuma, Kanazawa, Japan
%7 H :November 15 & 16
T R AL —FE 3

International Symposium on “ Molecular Theory for Real Systems”

27 -29 July, 2007

Kyoto Univ. (Katsura campus), Japan

“Dynamic properties and structure of hydration water in Photoactive Yellow Protein”
Taku Mizukami, Ayumu Sugiyama and Hidemi Nagao (JAIST, Kanazawa U)
#FH:27 H

B RAZ—F R

%14 B BANAEYMEH S F5

£H1:2007 47 H 30 H~31 H

25 R BB FE N KR FEFERFEIL =T Ah—/L

Bl R Y S K Y T NE S N

#FFH:TH3LHEMA)

P-16 YW AREBAY PYP £ HIHFIET DK T DX ATFIVA

Ok E g1, &1 #2, BEFHE 201 ik -~TU7T 0, 2 &R K- HEK)
TERRAF—3

International Soft Matter Conference 2007

1 - 4 October 2007

Eurogress

Aachen, Germany

Protein-water interactions in photoactive yellow protein: A molecular dynamic study
Taku Mizukamil, Ayumu Sugiyama2, Hidemi Nagao2

1School of Materials Science, Japan Advanced Institute of Science and Technology,
Nomi, Ishikawa 923-1211, Japan

2Division of Methematical and Physical Science, Graduate School of Natural Science and
Technology, Kanazawa University, Kakuma, Kanazawa, Ishikawa 920-1192, Japan
%3¢ H : 4 October

T mEERR
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%21 My lab—arilime ETns 70

T i lab—ar iR, o REETERT

e B IRRFE A AR R

W IR AR LS BARSSES IS BB S TR,
WAL FHFTEE,

=#1:11 A 26 H(A) - 11 A 28 HOK)

a5 A RERBFE(R B ARG T ARZHET 6-27
http://cphys.s.kanazawa-u.ac.jp/~ms2007/index.html
209P Photoactive Yellow Protein &/KFI/K DX A FI7 A
(EpESesi R - ~TUT L 1, &R K- A 2)

OXKER 1, 42, RRFHE 2

HFH:28 H

R R A —38 5K

H AR B8 45 [FIFE
SH1:2007 4F 12 A 21 (&) ~23(H)
S5 U7 ik (BRI X AREHBDN—T H)
4y F-8h )5 EIC L% Photoactive Yellow Protein O /K Fifiss H Fl = R/L¥F—
OKE g1 il 2 W)l 52 LK B2 | BR F92 1,200tk -~7U7 L 1,
AIRKBE- AR 2)
TR ARAZ — O UEFE R
RFH:23 H

7 3L ; "Protein-Water Interactions in Photoactive Yellow Protein: A Molecular Dynamic

Study" Taku Mizukami, Ayumu Sugiyama, Hidemi Nagao, submitted.
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3.7. Gaussian03 ZH\izi a7y OximtEEetE
VT UVT N AT AR AR )l %
i TR sx 8

a7yt RUBVERGLUTE FERRE O IR R) 1D 7e b — RO IR CHEAE
LzEnkOBFBILEH ORI THD, ZNH 77 7o OO NEILH 221278 > TOD A, I8ITR
hevraT o b RAAY (BIZIETFT NI LAY Na®) 0k + (Bl iE=F 17 a—
/v HOCH2CH20H) ZiEE G oL, v ora7 7 O ZEIZENLEBAZ MR 723 E)
AENDTEN DD, ZOHMIRT, 27T 7 PO T Z2ETFEAEL TODETN I3, TR D4
JRA T RORRIRSY T EFR HAZB & G o7k B BB A A ORI 1 MBSy T B PR 4L T
WAHEDH T 7a 77 NENIZBACIAD BV TODIID B RLX — L E ChOHNLTH D, 2D
PSS JE A OB FE AT IEEEARIHL T, v /r 7 7 AR OET VEEL T
DIF TR T AA T oy F e —~DF| e E O FEN ST D,

a7y O, NI T E2BIATEE ) RE D T OBRMEIL, /a7 7 DR ZEE O K
EERHELRIIRT L LS TTRTHIENTED, DFD, D FHEENSZT DSy T D kil
EEZFHRSE, FE TR OB DM ERODILICIY, 2O a7 70 NEOTED Sy 1%
AT ZENMTELNETRTHZENTELEWIFFCED, ZOMETITHHUICAE KT HIEIT
BT 77 7 0B L ., Gaussian03 % AW Tt st Ea L, T O IR EE R,
ZLTZORRIZE S TRO T IED DI IAD L A REME A FE o7 50 T OB &2 B O LTz,
SlEpix, B 11 7a7 7 NACRIAEN DT L& EBRINIR T LR RAD T E THD,

WFFERRY AR

gk 19 FFRE AL XGRS LAF7E R RS RAX—FE R
VK 19 SR E iR SRR RS RAx—%E

L 19 FEBUR GP BHEBIR GRS VARV T L ARAX— 5K
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3.8. Variety of MO calculations from energy and geometry optimization to

calculation on excited states

Report from Dr. Atula S.D. Sandanayaka,
Host researcher: Dr Taku Hasobe

Used Machine: sx8

Our main purpose for heavily using of computational facilities in JAIST is Gaussian 03
calculation for supramolecular to get an overview of

(1) Physical and chemical properties of supramolecular analysis.

(2) Variety of MO calculations from energy and geometry optimization to calculation on
excited states.

Performing of those computational studies of supramolecular are very important for us
to get idea in advance for designing and synthesizing of supramolecular system for solar
cell devices. These are our main goal for using large computational resources in JAIST.
However, recently Gaussian 03 calculation for supramolecular system using ssh sx8 I
have to wait for several weeks to complete calculation even I used several CPU.
Sometime, I have to give up Gaussian calculation for big supramolecular (more than
1000 atoms) because of lengthy calculation period. If we have supercomputer facilities
we can perform such calculation easily and get result shortly for solve important
scientific questions that are being studied today with the use of large computational

resources.
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3.9. Theoretical analysis of magnetic coupling in sandwich clusters Va(CsHe)n+1
Research Center for Integrated Science
Hongming Weng, Taisuke Ozaki and Kiyoyuki Terakura
Using Machine: xt3-a and xt3-b

The mechanism of ferromagnetism stability in sandwich clusters
Vu(CsHe)n+1 has been studied by first-principles calculation and model
analysis. It is found that each of the three types of bonds between V and
benzene (Bz) plays different roles. V 3dz2 orbital, extending along the
molecular axis, is weakly hybridized with Bz's HOMO-1 orbital to form the
o-bond. It is quite localized and singly occupied, which contributes 1 ug to the
magnetic moment but little to the magnetic coupling between neighboring V
magnetic moments. The in-plane dx2-y2, dxy orbitals are hybridized with the
LUMO of Bz and constitute the 6-bond. This hybridization is medium and
crucial to the magnetic coupling though the & states have no net contribution
to the total magnetic moment. dxz, dyz and HOMO of Bz form a quite strong
m-bond to hold the molecular structure but they are inactive in magnetism
because their energy levels are far away from the Fermi level. Based on the
results of first-principles calculation, we point out that the ferromagnetism
stability is closely related with the mechanism proposed by Kanamori and
Terakura [J. Kanamori and K. Terakura, J. Phys. Soc. Jpn. 70, 1433 (2001)].
However, the presence of edge Bzs in the cluster introduces an important
modification and suppresses significantly the ferromagnetism stability. A
simple model is constructed to explain the essence of the physical picture.

For this work, we employed OpenMX (Open source package for Material
eXplorer) software package (http://www.openmx-square.org/) and performed

the calculations on xt3 and xt3-b supercomputing machines.

This work has been published on J. Phys. Soc. Jpn. Volume: 77 Issue: 1
Article Number: 014301 (Jan. 2008)
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3.10. First principles calculations of nitrogen doped carbon nanostructures
School of Materials Science, JAIST
Sheng Feng HUANG
Used Machine: xt3-a, xt3-b, altix4700

For typical proton exchange membrane fuel cell, platinum based catalysts are always
used in the reaction. Since platinum is an extremely expensive metal of low abundance,
how to reduce the usage and finding alternative catalytic material are very important
for fuel cell development. One possible choice of these non-Pt catalysts is nitrogen-doped

carbon, which shows enhanced catalytic activity more than carbon only.

In order to realize the detail mechanism of the catalytic reaction, a series of
simulations for N-doped carbon are done by ab initio calculations based on density
functional theories. A square graphite sheet with hydrogen terminated edges is used as
model in the calculations. This system contains both zigzag and armchair type edges, so
that different replacement sites for nitrogen atom and edge adsorption site for oxygen
molecules can be performed. Also defects and curvature effects in the graphite sheet are

consider in the simulations.

For atomic structure relaxation calculations, the OpenMX software package is used.
This software uses norm-conserving pseudopotentials and pseudo-atomic localized basis
functions, so it is more sufficient in large scale systems. In order to compare with
experimental data, the X-ray adsorption spectrums are also calculated by HILAPW code.
This software uses FLAPW (full potential linearized augmented plane wave) method,

which 1s more accurate in core states.

Used machine: xt3, xt3-b, altix
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3.11. The role of ligands in controlling electronic and magnetic properties of the
Mn4 Single-Molecule Magnets

School of Materials Science, JAIST

Nguyen Anh Tuan

Used Machine: Altix3700 (now is Altix4700), Cray xt3 and xt3-b

I usually perform the electronic structure calculations of materials by using
DMols and OpenMX on SGI Altix3700 (now is Altix4700), Cray xt3 and xt3-b
systems. These computer systems and these DFT codes support strongly for
my study. The obtained results from the calculations on these systems were

published in some journals and conferences as listed below.

Journals

1. D. H. Chi, N. T. Cuong, N. A. Tuan, Y. Kim, H. T. Bao, T. Mitani, T. Ozaki,
H. Nagao, Electronic structure of Pt clusters adsorbed on (5,5) single wall
carbon nanotube, Chem. Phys. Lett., 432 (2006) 213-217.

2. Nguyen Anh Tuan, Shin-ichi Katayama, Dam Hieu Chi, The role of
complex ligands in controlling ground-state spin of triangle pyramidal
Mn1O0:sCI Single Molecule Magnets, VNU. Journal of Science,
Mathematics-Physics Vol. XXII, No. 2AP, (2006) 206-209.

3. Nguyen Anh Tuan, Shin-ichi Katayama, Dam Hieu Chi, The role of
ligands in controlling electronic and magnetic properties of the Mn4
Single-Molecule Magnets, Computational Materials Science, 41 (2008) in
press.

4. Nguyen Anh Tuan, Shin-ichi Katayama, Dam Hieu Chi, A Novel MnirSpin
Crossover System, to be submitted.

Conferences

1. Nguyen Anh Tuan, Shin-ichi Katayama, Nguyen Huy Sinh, Nguyen
Thanh Cuong, Dam Hieu Chi, Electro-magnetic structures and the role of
ligands in Fessingle-molecule magnet, Proceedings of The 5th Joint
Workshop on Advanced Materials Science and Technology (AMST’06) (2006)
12.

2. Nguyen Anh Tuan, Shin-ichi Katayama, Dam Hieu Chi, A Systematic
Study of The Tetrahedral Mni Single-Molecule Magnets: A First-Principles
Calculation, Proceedings of The 10th Asian Workshop on First-Principles
Electronic Structure Calculations, Hiroshima, Japan, Oct. 2007, p. 126.
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3.12. Effects of Carbon Supports on Pt Nano-cluster Catalyst
School of Materials Science, JAIST

Nguyen Thanh Cuong, D2 Student, Fujiwara’s Lab
Used Machine: XT3-a, XT'3-b and Altix4700

Fuel cell is a promising alternative to environmentally friendly devices that are
currently powered by fossil fuels. Platinum is the key catalyst of fuel cells because of its
unusually high catalytic properties. Many researches focus on the development of
electro-catalysts that make use of Pt nanoparticles on carbon nanotube (CNT) supports.
Understanding and control of the geometric and electronic properties of Pt clusters
adsorbed on CNTs will lead to control over the performance of the catalytic activities.

For this purpose, the use of theoretical calculations becomes an indispensable
approach due to the complexity of the system. In this research, density functional
theory (DFT), which is presently established as a standard tool for large system with a
reliable compromise between accuracy and efficiency, is used to unravel the interplay
between Pt clusters and CNTs in determining the catalytic activity.

My researches are using first-principles DFT method with OpenMX, Dmol3 codes. The
calculations require large scale and high speed computational environments — high
performance computers. The calculations are therefore carried out on the parallel
super-computers such as: Cray-XT3, Altix-4700 with a large number of CPUs and in a
long computational time. In particularly, one calculated job usually runs on 2-4 weeks
on Cray-XT3 system with 20 CPUs. In some cases, the calculations need larger CPUs

and longer computational time.

Publications

1. N.T. Cuong, A. Fujiwara, T. Mitani, D. H. Chi, “Effects of Carbon Supports on Pt
Nano-cluster Catalyst”, Computational Materials Science, 2008 (in press).

2. D. H. Chi, N. T .Cuong, N. A. Tuan, Yong-Tae Kim, H. T. Bao, T. Mitani, T. Ozaki,
H. Nagao, “Electronic structures of Ptn clusters adsorbed on (5, 5) single

wall carbon nanotube”, Chem. Phys. Lett., 432 (2006) 213-217.
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3.13. AT L7 bu =7 ASBICRIT B ILFHE T — FIHHZE

~ T U TN A = AR B AEFEE R
FIFHEHERE - SX8, Altix4700

RO BITAH T L 7 b e =7 2 TH, FHRALFICOVWTIRATT O T, A L AR
RETEH ST LOEBEREIZLPFIHATE TEBY FHAMARIZITN U Z B EVolz—fK
B 72 BB ORISR L MO DOFHRZR E &2 TV E LT, FsCOmFERs R & LT
HICERET DL REEITEEB IR TEBY £ A,

SX8 Tix 2007 4 11 H 5 HiZ JAIST TREI b B {L¥HEY 7 o7

[Gaussian03| iHEETH -7 Z L OEEREZITVVE L7z, Altix4700 TiL Material
Studio | ZFeHFHEMER AR ORE (M621) TH o722 LB ZITWE LT,
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4. FBFIFSBHOFHEY— A F A
4.1. BEWBEEIEICLIDBE- I —FR T )F 2—7 FidbrBHER LR

HIERFH PR R Dam BFFEE PEFEIEEEAIZEE L

i FHEHERE  xt3-a, xt3-b

BRI EL @R T AZE KT 58 FIREEZ RIS A LS B M A OIS HEE B D
FTHND, Z O RFIEL IR - BRER O 7 CREANTHED BTN D, T, H—R T /T a—
7' (CNT) 2t G 48 27 7 AZ BB ESNADZ L0V AESNIE H A HED TODH, Bz 135HH
BIZ Lo TEDAN =R LD L4 8D T A ORI EDFHM B OB IR EATI2>TD, i
FCTOWFECTHE PR (DFTIZFESWFHREIZED(5,5)CNT  Eicl Sz Pt 7D
CNT ~DOEMBEOBEZHEBL TV 5, CNT M8t F o2 L b e BB s
NDM, CNT A B LT 572012134 — 3 o Z4E BT ORI AR ATk e R E L 72 > C
Wb A, TOBELFHEOBRMIALHIE G IEORBIIEBOMETHDL, 0T IR =B
BEFOERFFE, FrCBRBERICHH T 2B TRIX A R OB G ~OFIH | AR50~
DISHHE 2 B, BURE R CIRIER IR R TlEb 503, 5% I —EORENHZEN
%o A BRUSE RT3 58 BB LIl 7V — o BIBOEE WG R FIED B RS
AL, NUEL R CNT RE TR W T S A% & LA BRI B3 DA R Tz, 2hb
OWFFENSEME Sy T 1 OFE SR, CNT OREE R IEIMEE LIV EE 5.2 5 L) e
RN E ABEREOF HMEITEEY > oHD,

ARFFETIIZDOTIEEZ AV, Pt JRFOWEN CNT O8RS 52 DR BT D5 851 T
o7z, BARIZIE CNT 2L, Pt BB RIFOEICLAREREDOZ(LE Pt R O&ENZS
WCTFRED ZDDET MK LB EEITo72,

1.EE— CONT EHBET )V

(5,5)CNT EMR, H— CNT ©F /LH D center /N—MZ Pt JF %W 35 DA B Z L HRERHED
BACIZ DWW THENT 24T o T2,

(5,5)CNT (% Pt OW I IVE A EOIR TNV U 72, I-V RS FARICIR F L, TVEFCHI20%
DEFAR T E72o7,

2.8 $F4T CNT BMBET IV

2 RKDYAT CNT EMRIZKIL, 8 XA T DET NVOREFHFEZ{T -7, H— CNT EMET /LT
Pt JE1 DWW AEIZEY 20%FEE O BEIAR T O HERBSALD, 2 RKDIFAT CNT EfAf L, 2 &
DYAT CNT ORI Pt FIC RV AHE L= 7 /L Tl B% R E O BIHE TR T Riglc S
iz, ZAUE PR L, i CNT B CERATHN TODHEZEIRL T0D, £2, 2 KOFAT
CNT % Pt i - CHE LT ET /L THH— CNT O 5% DE IR RS,

Bk, ERORHEIISE R RET ST 2 — A OF— IR ETHY, T ORI
SUFHFIHE XT3 ECHiaote,
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4.2. a great effort to experimentally synthesize size-controlled nanoparticles on
carbon nanotube

School of Knowledge Science, JAIST
Dam Hieu Chi
Used Machine: xt3, Altix4700

Complex materials consisting of metal and organic materials are attracting a great
deal of interest from researchers in the field of nanoscience and nanotechnology. Coming
to nanosize, the complex materials become too complicated so that it is impossible to
understand without full exploiting of computational approaches. Complexes consisting
of nanotubes and foreign metal nanoparticles are considered as idea materials for
research due to the two main reasons: (D Nanotubes have well defined geometric
structure and variety in electronic structure; @ Metal nano particles have flexibility in
both geometric and electronic structures. Control of the geometric and electronic
structure of nanoparticles adsorbed carbonanotube will leed to the control of its physical
properties.

In our research, we have made a great effort to experimentally synthesize
size-controlled nanoparticles on carbon nanotube supports and to theoretically clarify
the physical properties of those materials systems by using computer simulation. The
density functional theory based computer simulation is mainly used in our research. We
are using OpenMX, Dmol3, CPMD codes and performing dynamics simulations on
JAIST’s parallel computer (Cray-XT3, Altix-4700). Our dynamics simulations require a
large number of CPUs and a long computational time. In particularly, each job usually

runs on Cray-XT3 system with 60 CPUs for at least two weeks.
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5. &

ARG, WHIFHREERHE A=V Z VAN mpe (IZBWTHREZRFEL, SHIZA—VTTA
RDA SNBM D 2= ZFEF DT TN E, FHFE DT R EIZL > TR Z W72\ 30E
EEEDILOTHD. ZHICDOEZA, THIEWTTEWZEE, A SALIEHT 5.
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