FRKFEODT7TID

Tl - FAfF

B JEZ
(BURR% HERPHEL2—)

R I [FIHPCE BRI TE B 5T = 27l T
2013F7H24H



"l AN & — ' fx_ " I AN S ,r'r',y
- S| — E 'V f - , /! —
TN F Bl SE A F WL
Bl 4—5
BEREL HELES .
PSR BRI M T 8 R L7}
A o i ST IR+ B = =y A — L 3 fifT BR #)
o s—E e
R, ERSEE TIAEE FEEETOSSLER)
5 A (DD,G30, &R B), RU—IL, HEFm)
EEZER HrELE RERE
HEREIEL TR
FEHE 30 HEM AT ABREAS
Hi% 11
EHE 12
SEEMm 5 B4 it H EHPCE AR (48)
Bh# 2

wmHh%E 14

W AR

RAFHIEFH AR
FH-RFRYEHEEMM
ETFHHEBREM

A AR B FRARRT

HhER IS S R S ER P
Bt E S R T LBE R
T EIESR IR



Center for Computational Sciences, Univ. of Tsukuba

'Oy MR =

Since 2011.8

it S
S AT I
LEES

FEimat T
HEEE

E1)

i B2 b A— REYMEREHER THAH =R

RIE — oA — HIEYBERSEHER BEFRHE

Ah #  toa— AHEERSHER HhER B 1 4 55

;gig fﬁﬁl tya—-;/x%/_«rfiﬁz%f?%ﬂ ;*—agﬁ >ETERE R ETEBE R OEE
= 4 o A— HEBYERFEMER il F 0 57 S| ] R4/ \ BT, s T

& BR e s— HEMEREHER NENT >f%ﬂf’ﬂl"ﬁ®@% L

BF BE +toi— ERBEHSHEH Hh IR 5 5 BRSO ATLD/ N

XL B2 A —RTLIERIFHEFR T—AaE A - 7ZIJITY XL

BE AN UA— L RTLBRIEHER HEMORTLAH | g1 2

B OEE eA— - RTLABRIT SRR B R T LG

= #$E s — HEMERSEHER FEH

EE RE  boA— HEYMBEREHER E B

=I5 BER  tbos— HhERIB 1 4 55

[251)

Bl fB— [EERSEASEESHER FHFHE

EE BB ARKPAPEERISHER E B




Center for Computational Sciences, Univ. of Tsukuba

R REHEEF

E il

@ i - Br3H% :
- V- Yolt .8
/":
BT thit 7 e
@ | o RFER e
o 9
NICAM glevel-10
2004060212 Z
HisE
(?E@i?‘/%ﬁ)ttﬁ)

RETFRIE v

itk - X (g - ILERI




RAF 7 F

TILFRT—ILDY)IE
BFQCDIZL AR FHOERER L
Z D E AR

K ARMETET IS R R R

® s

BT it F

Center for Computational Sciences, Univ. of Tsukuba

Pe

AREE - FREEDOYHE

HRILWARRE - AR EERBICHETS

A E AT
T DT - 1TIREHE

BfFSsh TL5QCDMHEE
0
5
B o Dr—9-TN—F
B & T5X<H
o ’ t
L ¥
ﬁ £
A ’ k
3
g >
1€ /-""!f HS5—
Y 9 pEwam
. 2, 9
wd
0 M (= BE ) K




Center for Computational Sciences, Univ. of Tsukuba

TH 7

(A) R FHESRHRE > SaL—ay
HE  ORKAH AR OMRE

137{LE

FPHERER O
(FHRDZ i IV i) -

FHEEHBEORHA
RFZEIRTIMNE, KB ZORTEAMEZMS W
> Ray tracing [Tk A HEDHEFHREACERIGETHEZ T Rt e
=&E{t, Strong scaling. PRE  oumms

Ziﬁﬁ%‘l‘itﬁv?")l«éﬁf:iﬁﬂ‘lﬁ.{*ﬂiﬁﬁlﬁﬁl:ﬁ

(B) BRFTARILYIVSal—ay
BEy #—H28—DHE
\|EETSSXAIHE

> {ERRILYTOAEXODEERS
> NREHE TR 22k Z 2R E



Center for Computational Sciences, Univ. of Tsukuba

R0 B S

EhHE - EEBEFRARICKITTILZA U SHFROUIaL—3Y

RFEOLE-REFATIIORADHE BRI B CRELEFEOEENH
~DItFH
EEAROBRBEIEET IEFRZD
£ R i R EMBEOHEEEAOE—FEHE
- rBBREEERTIRTFRITRG | EEREE )L R DY EEE
- BUOBOBMARG - PrESEADOERS
- BRREEORGFMTE

ik HEEKFERERRBSEEME(TODFT, TDHF, TDHFB)®D
ERFE - EZEB(SRITER) L

NI =ZT7 O DEEBEBA~DERALERYERRYE,

Al el v
N L

i FBRZEERT AR FIZERED NILAL—HF—Z&YFikeSh D
TDHFYSalL—Y3ay BAERPOTMEFFIAIFTIVOR




Center for Computational Sciences, Univ. of Tsukuba
ME n e

BaY: ME DIEE BN ETE DR & 2 F @8 T8 ) il

ETE EFZAHRICKLTHEDERBIKTE Schrodinger HIERXZ 2 EZD IR

1 EEMNZO, HWHEHALAST LY
(RCHEFETCEZREEORF - DF - I7RI—DHERTBIREZMETES, \TA—EINZLY)

0

HlEnaD - A—TrRERLL—T—REORF
0
A= IHIBETERWRFICL——%2mMZ % ‘
CeIZ&kHT A—DrHilESE 3, L—— =
SR LRI LT, [k, EOBE 5
RS AN EHIBMTE 4
FAFSNBRLR: 2
HIEHET. EBEIC(O M. RUTM A
D EEEH) BN a0 4@ FRITN L THE A FHIHE 0 20 40 60 80 100

HiEEBOF 3o EABENS, IR laser intensity (10'% W/cm?)
MERETEEE: 270 Gflops /GPU
[ Phys. Rev. Lett. 106 (2011) 053002. ]

_8_



Center for Computational Sciences, Univ. of Tsukuba

S

S

DNAYIER 2 /NI E D
& i Ak )
(KIBHEMDEE) BIEHE

Size
(RF%)

EAREAEEEH)

Haley  amEs;
e ~100F

IR LR EEE) :
1, 000, 000 U T ENN ﬁ ‘
ELEOBEERE Y i
| s oEEEAR ' B 3 S B A 0D A2 5
100, 000 DAL 4 085 ROIE I (RSDFT-CPMD, PW-CPMD, QM/MM-MD)
50,000 f--- oo SoUCOORSERAN - Wﬁ*wiﬁmﬁﬁ]
. miRNA 3 TJVAEBED
ITERTYT SLAHEE TR
(EEEIMDETE)

n T m
Time (sec)



Center for Computational Sciences, Univ. of Tsukuba

HhBKIR IR 5 B

NICAM glevel-10
2004060212 Z

HAa

VREZEERE: REHABXKXERETIL NICAM

VEBTESRHRE(TIIER, E—rTFAIF):
Large Eddy Simulation(LES)

Hffch SRR

LESETILT., ZRIDREEIOMTOETEMN T EEL LS,
‘NICAMIE., SHHEEBOXIEZEHESAHFINS,
ERRETOREREROIRILF—EROFTEMNTREIZ,

(a) FOE (b) #+15mERS

SR DR

— BRI FRBADEREETILIERATOVIL
HEICEE1=0. AT)—T O ADLLERYEHE
[ZHADT. EVAEYNVFIEZEDV AT A
EHAT 5T EEELFEINS,

W

288 289 290



Center for Computational Sciences, Univ. of Tsukuba

T—2EBE S &
KIFET —AN—2 DDA R

 HRIEETH
- j(iﬁ,*ﬁT /)-l’\_xb\bo)ﬂ] nﬁk%%( Dimensionality Reduction using PLSI / LDA
EE =BT +-% 1|7 J —
¥ *1%&‘9*%)74:/7 7L X Ls
« XEVSRA)Y —»—»
— PLSI (Probabilistic Latent
Semantic Indexing)
— LDA (Latent Dirichret -
Allocation)

o (FEFERMMEBIL—ILTA=2Y

015‘016059 097009030'097 0.40{0.08)

PLSI / LDA

1| 2 1 1 1 ) 1
(o 12 0 1 1 2 1
- B fERgsEes &P Clstr _’5§?§§:§§EE;E?TQE%SEEEEE:?;EZ?EE:
sle = 2 3 2 ) 3 059/0.330.76/0.30,0.9010.72/0.70.0.61{0.69)
- %&%Efd:%, :/Ell/_:/ayug*o)m% o 1 3 1| 1 91 : Reduced Dimension
=] . Occurrence matrix
- KRBT —3RWMITSvhT+—LEL
TOFIAEME.



”:%:”Z_/ﬁ__‘\/’_l_g

THPCIEIE T 0T 5L

FHTBEBHE - jﬁkﬂ
B S UREEN J

COBES - EWICET R RMEREDSC Y
<H

)I/*”\

OO ik

-HH
i 1 I
!IIII||| W

;.u- Ay



105RFE—REBHEIZEKD
o)A /)4 N—BFIREDFE
20114 IT—FVRILE

N)ayF/I—v—

TR LBEOE—TH /05— More Moore — More than Moore

NW
planar
transistor

Surrounding gate
transistor

Source

Gate Controllability
— Suppress short-channel effects
Suppress leaks at off state
— save energy

AT/ TANTF o RILDIRFE

— 10,000 - 100,000 &+ !

in 2011


プレゼンター
プレゼンテーションのノート
Our target in this work is the Si Nanowires. They are regarded as boosters of the next-generation semiconductor technology. In the conventional planar transistors, the current from Source to Drain here is controlled by the bias voltage induced by this gate. But at the current cutting-edge miniaturization of devices, this gate length is order of 10 nm, and the controllability of the gate voltage has become less effective. In particular, the leakage current at the off state is not negligible at all, as is caricatured by this picture. 
This is a serious problem in the save-energy technology in future. Obviously, it is better to grasp the current flow like this. This is the surrounding gate transistor in which nanowires are used as channels and gates cover them all around. 
 
Actually, Intel made an announcement that they had developed the tri-gate transistors a couple months ago. The trigate means the gates in three directions which is very close to the surrounding gate here. 
 
In this nanowire structure, there are 10,000 – 100,000 atoms. So it is highly demanded to clarify electronic structures of this-size Si nanowires.  
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