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(1) Ridge

(1) Normal

- ETFIAEETICE

tTWVs

- ETFINAEETIBE

B3

!

EBOHERRT DI
AR B AR !




WEAX (BEEADRIK) vs THRE A ATk

T RTOETIIZH LT, B—

LRDMEIFEEUL TS,

a) [ AT ABK
Model No. | Pose No. Lt 2t o7
component component component

y 04 -2.34 —1.44 1.89
i 05 4.71 0.31 0.08
04 -2.47 -0.43 2.26

/02 05 4.46 0.65 0.23
04 -3.09 —1.27 ~2.66

IS 05 4.01 -0.42 0.15
04 -2.51 2.92 1.32

s 05 4.20 -0.14 0.01

(REHR A D ABK)

ETILRRICEKFELE T EREN
E—HENEHETED,

(b) EEA =

Model No.|Pose No Uiz 2 e
component|componentjcomponent

. 04 1.45 0.96 0.25
e 05 1.58 0.05 0.62
04 1.56 0.03 -0.13

=02 05 157 —0.43 —0.15
04 1.51 -0.06 -0.34

rele ) 05 1.75 —0.30 0.06
04 —4.47 —-2.60 0.46

eItk 05 —4.40 0.80 —0.13
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° ;51_—"7““) NETIADLIERA T ABKEEMN
Do

* AOY—FRY I REEERT D,
* DEIE (n, n, n)EEET 5.

o TEE, (X’y’z)ié EPI[:,\ & _‘j-%) ]E)#\j] 7 Xﬂé ’E—EEEJZ‘é'
Do

q X —Xmi
® X=Xpin+1I X M , x€{0,1,2,...,n, — 1}
X

* y=Ymintj X Ymax—Ymin Ly € {0‘ 1,2, i 1}
® Z=z,,+k x ImaxTimin ., c0092,..,n,—1}
¢ HORBKD25%LL EDFEFBIZAKRA 2 FEDVEDE

SFEBWNEA, TOAVRKIEEET S (ETL
DI DH B AIBEENB L =8)
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* AHIVRIKDI Y F U TIETEDFIETIT D,

BHAIVABKETED L S126, OTHEIT %,

* ((-1)xT<O<ix>;wherei€{1,2,..,d}

* (-1 x%”s o<i x%n;wherej €{1,2,..,d}
NEISN=KBERTOESEL2norm THEHET 3,
BEBEOEDOHRINERD B,

BN TRNDAIDRABKODBEERRA MY FART LEHET B,
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poseil pose1i2 pose1s poseli4 poseis
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ERTERALE16ETIL

modelo3
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IRREHZOFME (1/2)

(a) model 05 vs model 09

model 05 (pose 01) model o5 (pose 11) model o5 (pose21)
shoulder hand knee shoulder hand knee shoulder hand knee
shoulder 0.295 0.522 0. 426 0. 441 0. 453 0.502 0. 31 0.382 0. 441
(";)"Odsee' 0019) hand 0. 453 0.289 0.558 0. 61 0. 485 0.587 0. 492 0. 465 0.523
knee 0. 507 0. 566 0.219 0.435 0.507 0. 246 0. 364 0.433 0.202
shoul der 0. 41 0.443 0. 31 0.107 0. 361 0. 467 0.179 0. 284 0.419
Z"p"odsee' 1019) hand 0.399 0.265 0.48 0.418 0. 201 0.567 0.375 0. 251 0. 521
knee 0.522 0.536 0. 264 0. 486 0. 531 0.207 0. 399 0.457 0.253
shoul der 0.342 0.349 0.308 0.268 0. 341 0.412 0.127 0. 246 0.349
E“D"Od:e' 2019) hand 0.433 0.417 0.454 0.479 0.37 0.497 0.393 0. 245 0. 446
knee 0. 444 0. 461 0. 224 0. 404 0. 466 0. 281 0.319 0. 384 0.152
(b) model 09 vs model 13
model 13 (pose 01) model 13 (pose 11) model 13 (pose21)
shoulder hand knee shoulder hand knee shoulder hand knee
shoulder 0.327 0.522 0.413 0.408 0. 542 0.477 0.352 0. 467 0. 394
a%dseel 8)19) hand 0. 551 0.289 0.623 0. 552 0.59 0. 559 0.503 0.529 0.486
knee 0.512 0. 566 0. 194 0.43 0.57 0.27 0.417 0. 491 0.273
shoul der 0.412 0.443 0.375 0.157 0. 396 0.429 0.193 0. 355 0.353
?:)‘z)dsee' 1019) hand 0.434 | 0265 | 048 | 0322 | 0179 | 0529 | 0286 | 0161 | 0478
knee 0.537 0.553 0.296 0. 468 0. 604 0.142 0. 449 0. 469 0. 251
shoul der 0.374 0.37 0.358 0.228 0. 405 0. 36 0. 201 0.336 0.278
(";)"Odsee' 2019) hand 0.667 | 0465 | 0443 | 0505 | 0 381 0. 44 0.5 0.25 | 037l
knee 0. 56 0.5 0. 551 0. 484 0. 656 0.432 0.476 0. 465 0.114
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e Track of Vortex

Short PV Web Application E#BA1

Track of vortex |fE@si7| = |#fFaE| REE—F LRERs o] HEEEE | H20_u1.87_B&E300°

L2003 ZENRIN

Cooale 2™ ; 3 ( }\'1-'..\.3]\' eartf
0] (& a T X ! G G 0O
A GIETTLINT &% ©2013 , Digital Earth Technolog: IGIot = - PUFRE Data S0, NOAA NGA. GEBGO
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I Birds Ey‘e\

Short PV Web Application Map :i#EH4

[/Birds Eyel/ View Mode Start

View Mode Stop

Altitude 4164024 RelativeToGround |« [(m) (Ground Level 1.92065(m) ]

URL with properly Type‘I W
®E | HEss | . s, ....1-*..1-\ T =i ==
o

,lllﬂ ‘n RN ———

1 Search the map!

A - f.!.a.
=- - £ z— - -
w % /_J . . -. /1 |‘p-‘
? f\‘\;l g i { l
- / !
r ? L
1 A ,
RRRBEE e - £ &
AiEEEE N —
~ - |
[ 50 m
Qagle |1Bth T HEF - 22012 Google, ZENRIN - HIHRSY o
Move Viewpoint
Up
"r -

| o et ~ Right
ZO )& AV A} Down

Moving Speed-

Imagejllandsaty
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Q.
HASA kO— )b

Google Earth API Camera Control :igBAS

//EE - EEES SE - KEARBLUVEEAM
EF-X—L-O—)LAZEE

function

view _point_new(n_latitude,e_longitude,elevation,height,h

eading,tilt,zoom,roll){

}
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//§EElat BEElonDHEMNSEILIZY(m)DLELE D FE]
function lat_position(lat,lon,x,y) }
//$& FE|at fﬁ:xtfilona)‘fﬁﬁb‘giﬁlZX(mgﬂ)ﬁZE@fﬁi

function lon_position(lat,lon,x,y ) }

L
L

X

Kt

B1LE[6)
b

Xy




e— U
e.
Google Elevation AP‘T’)

Google Elevation API

ANAZAEL T DAL —E2—IZHITHERFITED, i
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D. Gabor, Nature 161, 777(1948).

A NEW MICROSCOPIC PRINCIPLE
"~ By Dr. D. GABOR

Research Laboratory, British Thomson-Houston Co., Ltd,,
Rugby

T is known that the spherical aberration of electron
lenses sets a limit to the resolving power of electron
microscopes ab about 5§ A. Suggestions for the correc-
tion of objectives have~been made; but these are

difficult in themselves, and the prospects of improve-

ment are further aggravated by the fact that the
resolution limit ig proportional to the fourth root of
the spherical aberration. Thus an improvement of
the resolution by one decimal would require a correc-
tion of the objective to four decimals, a practically
hopeless task.

The new microscopic principle described below
offers a way around this difficulty, as it allows one
to dispense altogether with electron objectives.
Micrographs are obtained in a two-step process, by
electronic analysis, followed by optical synthesis,
as in Sir Lawrence Bragg's ‘X-ray microseope’. Butb

- Primary wawetrent
. el
Paint {acus

- 2

- ——

= “&Secondary wavelront
Emitted by object

-

Fhotagraphic plate

Tig. 1.

m

r 3
E Interlerence
II'I'I Glll‘m

\
Viewing
le:lns

hase!
nlnudr{nt:ﬂ

LT
—eO T — -

INTERFERENCE BETWEEN HOMOCENTRIC ILLUMINATING

WAVE AND THE SECONDARY WAVE EMITTED BY A SMALL OBIECT

Tig. 2. (&) ORIGINAL MICROGRAPH, 1-430M. DIAMETER. (D) MICRO-
GRAPH, DIREQTLY PHOTCGRAPHED THROUGH THE SAME OPTIQAL
SYSTEM WHICH IS USED FOR THE RECONSTRUCTION {d). AP. 0-04.
(¢) INTERFERENCE DIAGRAM, OBTAINED BY PROJECTING THE
MICROGRAPH ON A PROTOGRAPHIC PLATE WITH A BEAM DIVELGING
FROM A POINT FOCUS., TEE LETTERS IIAVE BECOME ILLEGIBLE BY
DIFFRACTION, (Z) RECONSTRUCTION OF THE ORIGENAL BY QPTICAL
SYNTHESIS FROM THE DIAGRAM AT THE LEFT. TO BE COMPARED
WITH (0). THE LETITERS HAVE AGAIN BECOME LEGIULE
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A. Szoke, AIP conference proceedings Vol. 147, 361 (1986).
X-RAY AND ELECTRON HOLOGRAPHY USING A LOCAL REFERENCE BEAM

Abraham Szoke(a)
High Energy Physics Laberatory
Stanford University
Stanford, California 94305

ABSTRACT

Three dimensional image of the close vicinity of an atom can
be obtained using characteristic x-rays, photoelectrons or Auger
electrons emitted by it. These methods (some new, some old) are
shown to be a natural extenstion of holographic microscopy. An
algorithm is proposed for the reconstruction of the image by

computer.

Figure 1: Scattering geometry;
emitter is at the origin, rj
points to the scatterer i,k is
the direction to the observer, .
and 64 is the angle between k -
and ry.
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|FT|? (arb. units)

W7 —) TRETIC R D E L

B ERTE

6.0
zp0
- 4.0 -
. 6201
#7—1) TRRHT =
w 0.0
| =
110 20
%%0 -4.0
N R 50 | ,
2 4 B 8 10 0 5 10
Distance (A)
Experimental Actual R range k range
Atom (A) (A) (A) (A7)
330 2.888 2884 252-320  0-169
100 4.092 4079  3.58-520  7.3-118
110 5.772 5768 5.55-6.34 0-8.4
230 6.436 6448  623-7.07  0-10.1
200 8.152 8157  696-921  39-56
330 8.531 8.652  831-8.98 0-4.5

15 20 25 30
Ky (A7)

fIEFRZE:0.03ALN

Phys. Rev. B 71, 224104 (2005).
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XFH system with analyzing crystal

Incident X-rgy Sample

X-ray fluorescence

Cylindrical
crystal

APD

Countrate:over108 cps
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Comparison of the plots of the
intensities of first neighbor Si

Facility: SPring-8, BL47XU between the experimental and
X-ray energy: 14.5 ~ 17.0 keV (0.25 keV steps) the calculation

Example of X-ray holography SiO_gggGeo_om

1.5 3.9

Dlstance (g)

O Ge Cluster model using simulation
Si (A site) Atomic number: 98
Si (B site) Distance to 1st neighbor :2.38A
(taken from XAFS data)
Atomic arrangement far from 2nd
neighbor is same to that of Si crystal.

Atomic image around Ge obtained from
experimental hologram
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Current performance of X-ray fluorescence holography

Calculation Experiment

© [ e ™ T ) (b)
0.6+ O O 0.6 i,

4th Zn 6th Zn 4th Zn 6th Zn
044

~ m@r« Stcl:)Te 0.2 @ @
0 © - Q
] 2nd Zn

0.2 . ’

o
=

<001> (nm)
=}
sl
Q)
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S
[S5]

04 O @ @ O 044 O @ @ Q
0.6 - O O 3rd Te O 7th Te 064 O O 3rd Te O th Te

08 0.8 T T T T T T T
ZnTe -0.8 -076 -0?4 -0..2 (.) 0?2 0?4 0?6 0.8 08 -06 -04 -02 0 02 04 06 08
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O

1.0 =
—0— Cal.

—— EXxp.

0.5

Tth  9th

Normalized Intensity

‘ O . 2nd dth 6th

A 01 . . . | —3th

O::Tf ............ O O O ............... O 3 H 3 6 L 3 0

Distance (A) N. Happo, K. Hayashi, and S. Hosokawa,
116 Jpn. J. Appl. Phys. 49, 116601(2010)







Holograms of In; 44sGa, oosSb and reference sample of GaSb

(a) Ingg95Gag gosSb
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Intensity reduction by fluctuation of atom

Ga = —=—- --

0.2665 nm |

7

0,= 0.005 nm :L-H-J:
—
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08—
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o
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I

02—
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Toy model of lattice distortion around impurity

Sb Sb Sb
()

Sb Sb Sb Sb

b) Sb Sb Sb

Sb Sh Sh Sb

Angular displacement of atom is much larger than radial

displacement.
S. Hosokawa, et al. PRB 87, 094104 (2013).
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Inverse photoelectron holography, Internal-detector electron holography

o XERAE
* HE
* EARMICHE AN NE

RO S5 T74— « WXEENAEBFHROTST4—
o0 B8 FE 4) gl e SEEFHROTZT74—DYIEIE
EFDERRESFERE AT

— HABIZEFREEE T 56
Kﬂ%%m #TE

" Hologram -~
Scanning X-ray source
electron detector
d) 48 Electron IR i PR ‘
GT ﬂﬁ*} TTT7 1] i T j ﬁj W/ X-ray %
| ] | Y | | | T i
A !\/ A 4 Emitted [’;‘V‘P ‘F i
f o 88 \ % photoelectron Incident wave
o°°°o° ° cattered wave Scattered wave 29
°o‘%?é )Py Re) o,
0 08 Tar.ge't atom Target atom 5
° Qo D, ¥ A . ©
Oo QScatterer atom Scatterer atom .

S ' A

Uesaka et al., Phys. Rev. Lett., 107, 045502 (2011).
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Measured hologram of SrTiO,

a [001] Electron standing b [001]
wave line

Forward focusing

Relative intensity Relative intensity

Experiment Calculation
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Reconstruction of atomic images around Ti
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A. Uesaka, K. Hayashi, T. Matsushita, and A. Arai, e-Journal of Surface Science and Nanotechnology, 9, 334 (2011)
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Hologram and nucleus image

Hologram
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Characteristic of neutron scattering

Neutron scattering lengths and cross sections

Isotop conc |Cohb Incb Coh Inc Scatt Abs xs
e XS XS XS
H -—- -3.7390 | --- 1.7568 | 80.26 | 82.02 0.3326
Pd -—- 5.91 -—- 4.39 0.093 |4.48 6.9
Real part Imaginary part Absolute
SF .-,. TN

0

x(A)

Atomic images obtained from the calculated hologram.



Calculation Experimental

6 T — 1.0 6
’ - ~ B
4 + 4 +
- - . - 05
2 =+ o b + += 2 + +
- 7 E S
OSE’: O-l .......... i ._" ...... - ..... '._. ........ -4 I — 0.0 o\&: 0 _' #
o e e ) i\ #
™ - F — -0.5
-4 -~ 4 o+
b - p I ~ 1.0
'6-6 -4 2 0 2 4 6 ' '6-6 -4 2 0 2 4 6
x(A) x(A)
+Pd  +H +Pd  +H

1) Strong holographic signal was observed owing to sample cooling.
2) Diffuse scattering was suppressed owing to sample cooling.
3) Accurate hologram data could be extracted.

We can identify elements by the sign of the scattering length.
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