—REEFED S FHEERFEAE

09/05/15
RKERKREFXRZFRIFHARER DEFm



Real-space first-principles calculation code

The gra_md-state eIef:tr_onlc structure is obtalned. (%1 v,20 (Y52 (G Y, 20
by solving the Schrddinger (Kohn-Sham) equation \ h,
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The RSFD method is: Ry 4P ,’//";f
. the space is divided into equal- A A
spacing grid points, g i e 4y X1,
» the wave function and potential are X g
. . . Z=Zyp ka1 Lk ZLyx+r Lk
defined at the grid points, Mf
* the kinetic operator is approximated Wave function y, is defined
to a finite-difference formula, e.qg., at grid point (x; y; )
1 d? Wiy — 2V, TV,
_EFW(Z")z_ = 2h; = First-Principles Calculations

: : In Real-Space Formalism
* no use of a basis-function set "
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T. Ono & K. Hirose, Phys. Rev. Lett. 82, 5016 (1999),

T. Ono & K. Hirose, Phys. Rev. B 64, 085105 (2001),

T. Ono & K. Hirose, Phys. Rev. B 72, 085105 (2005),

T. Ono & K. Hirose, Phys. Rev. B 72, 085115 (2005).




Advantages of RSFD

Arbitrary boundary condition is available.

RSFD method

Conventional plane-wave method

Repeated slab model
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The boundary condition infinitely continuing to bulk is available.



Conductance of LI@Cg, chain

The conductance of Cg, dimer is quite low.
How much conductance of LI@Cg, dimer is?

Ceo dimer

LIQC,, dimer

Li atom are encoupsuled in the Cg, cages.
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Possible Applications

1. Molecule transistor 2. Spin transport of molecular bridge

*]
S D - —
?"E ; g2 ; e e
SREss “Ase of ;F‘g _Eg :
. Sah
SR - g F*sf‘.’ .Fr
268 r‘E EFE? St

Magnetic elements

3. Spin polarized tunneling
currentin STM 4. TMR of thin films

|

Ferromagnetic
~ material

aaaaa

¢
T T ry
LSRN0, N

SRS 0 e
4 3 LB R b i N K 1ANCLLEC
Ferro/antiferromagnetic sl AN e
i S GG

samrle materi
|




Massively parallel computing on Bluegene

1000 Frrr—————rrr—————
- | —=— H,O Cluster (96 storms)

2 -
)
D
=

= 100
: S
yA S ' 5
y Whole System 1 é
Q» iy i, S
x P ©

— —

Example: Peapod 80@(20 O)CNT (500 C atoms/supercell)

Computed by
2048CPUs of JUBL
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by encapsulating fullerene.
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Kita et al JUAP, 47, 2349 (2008)
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Si/SiO, F DL #tE

H. Kageshima & K. Shiraishi, PRL 81, 5936(1998)
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