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Local picture of relativistic electronic state
based on the spin vorticity principle

0 Kyoto Univ.0 () Masahiro Fukuda, Kota Soga, Masato Senami, Akitomo Tachibana

gbogboobbooboobbooboobbooboobbooboobbon
gobbbbboooogobbbbuoooobobobbboooooobbobbogad
gobbobboooooobbbbbuooooobbobbooooobbobogad
gobobbooogogobbobbbouooooobobouoooooboboboog
gobbobbooooogobobbooooooboboobouoooooobobobooa
obobboobooboobooboobobbobooboobooboobob

gobbobboooooooobbbbooooogobbobooooooobbon
§6DDDDDDDDDDDDDDDDDD [1-3]0

05 = i 0
rot?e = % (12’7 <z’hl§eg) ﬁ + h.c.) — ﬁe. (2)

000040000000000040000000000C000000000IL,0O
000000000000 (1)00000000000000000000000000
00000000000000000 40000000 (2)0000 ret5, 000000
000000000000000000000000000000000000000
D00000000000000000000000000000000000000
000000 7»wo0o00000000000 PP=17%0000000

2 2 1 -
P, =11, + §r0t§'e, (3)
o000 oooooooooooa
Jd~ 0 (zx2 1 - 5 A8
_Pe:_ He 5 t_‘e —Le _:2 ) 4
BT 8t< +2ros> + T (4)

oogd [1—3]DDDDDEQDDDDDDDDDD%SDDDDDDDDDDDDDDDD
gboobobodgbodgbooboobooboobooboobooboobooad
gbobboooobbbuoooobbodao



DOD0000D000D000000-00000
000000D000000000000000
0000000 (LSDA)00D00DO0O0
DFTO000C00CO0NNNNNNNNNnO
00000030K000000000000 "= » % » 0 = % % x
D00000D00000000000000 —
D00000000000000000000
0DFTOOD00000 OpenMX [5]0000
00000000000

; - ; : : -
2 (ﬁ ) {FY 40x 10
e )T

20x 107
0.0x 10"

20x10™

y [a.u.]
BWOR = D = W B
o
i ° _
[ J
]

{ ]

o

4.0x10™

T T T T - - - ,
= R

-(rotse) 4 40 10

20x 107

. s 8 8 880

20x107

S = W e

ylau]

4.0x 107

Bl =
T

22 24 26 28 30 32 34 36 38

X [au.]

gboboboogoobobobobobon

4 - ) T ! ’ ! ! 7
D0000000000D000000D00DO ?@JZ | ﬁﬁ
000000000000 0OO0O0O00O0O00O 37? 2 AR R A
00000000000, 00000~0000 331
: .

000000000000000000000 2 = % x » » x %
0005 00000000000000000

0000000000000 00000000 0 1:000000000000000
000000000000000000000 00000000000000000
000000000000000000000 02000000000 200000
000000000000000000000 00000000 000000
0000000000000 00000000

0ooo0o0ooooon

ooogg
[1] A. Tachibana, J. Math. Chem. 50, 669-688 (2012).

[2] A. Tachibana, Electronic Stress with Spin Vorticity. In Concepts and Methods in
Modern Theoretical Chemistry, S. K. Ghosh and P. K. Chattaraj Eds., CRC Press,
Florida, pp.235-251 (2013).

[3] A. Tachibana, J. Comput. Chem. Jpn., 13, 18 (2014).

[4] M. Fukuda, M. Senami, A. Tachibana, Progress in Theoretical Chemistry and
Physics, Vol. 27; Eds. M. Hotokka, E. J. Briandas, J. Maruani, G. Delgado-Barrio;
Springer, Chapter 7, pp.131-139 (2013).

[5] T. Ozaki et al., OpenMX package, http://www.openmx-square.org/.



