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We extended the method evaluating the electrostatic potential by analyzing X-ray
diffraction data on the basis to maximum entropy method, and made it applicable to any
crystalline system. We also made software calculating the electric field vectors from the
obtained electrostatic potential, and visualizing them in 3 dimensions. Furthermore, we
developed an analysis method for electrostatic potential which corresponds to the AIM
(Atom in Molecules) analysis in charge density. We applied these methods to several
materials, and shows the efficiency of the method.

AR ERA
(AL M)
[ERESE MEESET & &t

200 8 1, 500, 000 450, 000 1, 950, 000
200 9 1, 300, 000 390, 000 1, 690, 000
2010 700, 000 210, 000 910, 000

FHE

T
&t 3,500, 000 1, 050, 000 4, 550, 000

WF9E5 8 - ¥ 2Rl

B OSE - H - W - it
¥—U— R :MEM, kK= > hrv—ik X#EREY, & sy, SERT vy
1. BFZEBHAA 4 YO 5

X BEPTT —% o MEM 12 X AfHTix, RS
N AR MR B BENH 25
LDk B A SR 7k
RBEND TS, HEEHIZINET, 20k

HEa IR S8 LW FIE OB 21T
STE. ZO0EDIE, METBER T+
EHTb0ThD. EREICHE2I1E, SiOffi
R 2 MEM fEHTIC L0 sk, 2R ER
FAEOR KT S5 LT, MEMIZL5




FEMTIZIRBRI 72 3T A — X % —H) & £ 72\
—JREREH R ORE R & BRI Fi R
Lo DEEZFRSZ LN ghoT.
FloFkex T, MEM ICX W B ORDE
B RE O3 AR e FETHRE S T OFFEAR T v v v
ZEET 28 LWHIEORIEIC L L) LTz,
Z D JFk% NdosSrosMnOs [ZHEH L72 & 2
%, AR TIE Mn 2343 i & +4 il 53241 TC
BRI & FF2 2 & DNEBRIITH ST
ofc. BFEETRTHLZDOENINNDLAR
WS, BRERT Y v L TRD S OE N
BIE-E VD, ZhbdDZ &b MEM
\Z XD E TSN IR Rl REME & R o
TWDL I EDGh5D.

2. WHEDHK
AHFFETIL, MEM fiffia S HICHESH,
fan P OB EMLFRERT v v L
WM T, HETRLF—ELNT ML,
EIHARL R & DO < 72 E 2 KD 3L T
LT AT LOREEITS. £, i
BT OE R E AR O AIM (Atom in
Molecule) fEMTIZEED & A5 F DOfEGIRAE

ZIRIT 5 FEORREEZITO . Zhbick
ﬁ@%ﬁ,Xﬁ@ﬁ?~&ﬂ%ﬁ%%LL0
TR afGo 2 LnTs, FHE
FHRIC L DR LR DD B 72 FLi iR
NaATH T & THER L ERWE S OE
HEERNT S ATRE L 72 D

3. WD FE

Rt 7 1 77 B OVERRIZ Y7z - T
Fortran 90 # H\\7=. F7=, ®filb7 v /7
LOEHIZ S oo TEZ U —DARY 22— A4
VoA YT ThD VIK Az,
ZHUCEY, TR LT e 7T AT
U —TCHBAMMNFRETH 5.

4. BFIERR
2008 4E
SPring-8IZ X3 = U % & B S 6 i 5%
THLNA D XA T — 25 LT, &
Kz bub—ikick V@452 &
THMARETHEELZRD, S OICHER
TUVXNERRET LT T KO
WEAToT. £, BHEEOSEMEE
BILOIHERT Y VORI E B
DEVWTERBL L3R T THHEILT DY 7
h =T EZBRBELE. BRKDV o —
IIEMB O TR S Lo Fik
T, REEBRT —HNLIEDT — X & HH
T HFEO—2THDH. 22 TIELBEN
ShholemAaloET —& %5
HLTWDZ It d 5.
FREAR T v ¥ VIT R A O & R0 5
WCHUE e ECTH Y, EmMKRTFEZ LD
TYE ST BRIV TE T AR
FriZ i TS SRV B T
BT AE#REFEZTCIND. DO
, k2 IR e O FRAT oM OB G R ST A
HThs.
FRERT vy L EXRET O ER NS
KODHFEITINETHLEHEONIER S
AT ERD, KWL CHIE L7 FiET
BRI T A —F Vo SNEET,
MENMEAT L CHLRILHERNE O D A

TERLTWD. ZOHET, FICHEFEE
ORI L THEDTH D LBk S
U R TR R X TR B &2 1T o
7.

2008 FEE T & BT, ZZTHRBE L HIE
rREEHKEa T o — O mFEENRE
OEE L THIFFE LD Ba,CaTiO; 1T
HWHL, TORFE/RMELZETFEE M
RGBDONIGNOH LN T HZ L%
RAT.



2009 4

FIZLLF D3RO E{T- 7.
MEMFEMTIZ ISV TEHR 7 M EFHET S
a7 AEREL, £ TOEMBHIIHIGS
REAPS)

« BRSOl & R & 7R E
HroZEHRT 5 FIEO B

\ZHE - TR

CHFERT T LRBEHANY BV ESRTT

AT 57 v 7T Ao
g0z FiciE, vV BRICED
T, Ra /A ZHEKRIC L D T5%, BT
AR LR ESESE R FIERS D
ﬁ,%h%ﬂ®ﬁ%ﬂ%ofﬁﬁ¥@%ﬁ%
TH7n T T LADRFEEIToT.. THICX
AT OEMEE), fE AR @ﬁ¢$ﬁj§7b> E
RE& 7p o7z,

72, 3RLAHUL T v 7T LTI,
ALEORSEEIZBIT OHERT LD
S mpRI A A <

CEETHEERAFERT VX LORE X
TEfTT 5

< ESR B VEIRITTDRZ SV THE <
© ERAMAA DR A<
EWVWoTRE R R, Fix OB LT
Limner X, A —7v YV —AT<=VF 7T v k
TA =LY R—= 2777 47 AT
YV THD GTK Z VTS, £D7d)
Windows 735 Mac 0SX, Linux 78 @AV 0S
THIHAATRETH 5.

2010 4E &

AEEDOHIEHRITZLL T O@EY THDH. 7,

RHT FIEDBRSE &\ 5 B &AL, MEM

X RDIEBHERT U LEDL EIZE
BT MVERRE L, EOWMROR RS AR
SEEPFRDZLIZLY, HAF UBEORE
RNT ¥ LD R SHITH A RO D AT A

R LE., ZHITEFBEEICIBIT S
AIM(Atom in molecule) fEHTIZ KT B H D
ThD.

IHI, ZOFEET Y MY 72X EN
PEREZ R T EVEM BN L, BVERRIE & i
Wil ZORR, v NI T 777 8—
EAMT T, ENENDOA A EOTERT
VX VN M S O AR FR TEVEE R E O ME
REFEE 2T 5 &, MIBRMENE L2 5%
RNZ LTz, Zhid, Mg Z{ei2id %
RTWTHan 6T, #ERT v v Va2 R
HrLTHIOTNDHETHS.

£, WERT Uy MR OICHTIE, 7
N T T N—FUPETY FU LS A E
M OBEMES & LCTHW DD WE ORI %
Tolz. FMTRERN G, EMBENCIWVWLE
FITIERAEAL LU T RF IR I 0T 5
N, ZOENEZXOH LATUIKT
LT, ZoWEEZHIELICS K LTHDHER
7otz T ORCRIEILRE T I PR S
.

FxIZZNET, HERT ¥ v VOITIZ
BWT, A4 VENLOMEESEME LT
WoTERN, RFICBIT 2BURE DR %
B ANDET, KOMERFERT vy
VRN A TR & $ D FIEOBR bIT o7, 2
HIX, HPOMIEFEIZE) S T2H DT
TEUEOREEHITONLENTE L
EZTWD.

5. E7pdEIiam L
(WFFEARFRAE . WFIE T M ONEEERSEH (2
ES 7Y

UHEERm ) BH7 1)

(D’ Extended d-Electron State of Fe (CN) ¢
Unit in Prussian Blue Analogue’,

J. Kim, H. Tanaka, K. Kato, M. Takata, and
Y. Moritomo, Appl. Phys. Exp. 4,
025801-1-3 (2011).

@’ An Electrostatic Potential Study of



Asymmetric Ionic Conductivity in Li,B,0;
Crystals’

S. J. Kim, W.-K. Kim, S. Park, I. K. Jeong,
Y. S. Yang, Y. Kuroiwa, C. Moriyoshi, H.
Tanaka, and M. Takata,
Current Appl. Phys. 11, 649-652 (2011)
®’ Core/Shell Structure of Ferroelectric
(Ba, o,Cay o5) T10, Grains’,

Y. Iwahori, H. Tanaka, M. Takata, Y. Terado,
C. Moriyoshi, and Y. Kuroiwa,

J. Korean Phys. Soc. 55, 830-834 (2009)

@ A New Method for Evaluating the
Electrostatic Potential by Using a MEM
X-Ray Diffraction Analysis’,

H. Tanaka, Y. Kuroiwa, and M. Takata,

J. Korean Phys. Soc. 55, 803-806 (2009)

® ’Size Dependent Cation Chanel in
Nanoporous Prussian Blue Lattice’,

Y. Moritomo, K. Igarashi, J. Kim, and H.
Tanaka,
Appl. Phys. Exp. 2, 085001-1-3 (2009)

®’ Derivation of a Differential Equation
Exhibiting Replicative Time—-Evolution
Patterns by Inverse
Ultra-Discretization’

H. Tanaka, A. Nakajima, A. Nishiyama, and
T. Tokihiro,

J. Phys. Soc. Jpn. 78, 034002-6 (2009)

(@’ Visualization of charge ordering in a
half-doped maganite by an electrostatic
potential analysis’,

K. Kato, Y. Moritomo, M. Takata, H. Tanaka,
and N. Hamada,

Phys. Rev. B77, 081181 (R) (2008)

(Fa%R] Grofh)
(O’ MEM Electrostatic Potential Imaging’
Invited,
H. Tanaka,
AsCA’ 09 (Joint Conference of the Asian
Crystallographic Association & Chinese
Crystallography Society), (Oct. 22-25,
2009, Beijing, China).

QBREN A Z & L7 MEM B ERT o v v Lfig
Hr

JEFE, HEZEE, & HEER
APk 2= K4, 2009 429 H 25 H-28
H, (BEAKZ:, HEA)

(@GPU (Z & % MEM & 1% E T o mdifb

= B A
, 2009 4E 9 A 25 H-28

ARER N, WEHP7ZEE,
HAYB KRS
H, (BBARKZE, AEAR)

@Co-Fe 7 / §EIRD F1 F 7 o DIRERR I
SERWE, AHRR, &R, b EE

H AR FL S22k 2 k4, 2009 45 9 H 25 H-28
H, (FEAKT:, REAR)

O KEIE L= LT /Ko BERT
> v VAL

SR, BREE, EE—, SHEER, 5F
RiE

H A KBRS
H, (REARKT, HEA)

, 2009 49 H 25 H-28

OEZ R M ACE e SR e e &
FA# D 5 — R BRI K D FRAT

Ak R, BPZERE, AREER, KGIER,
b1k, & E g

H AP 2 FK 2R K4, 2008 429 H 20 H-23
H, CHEFTRZ, B

@ ’Visualization of electrostatic
potential of Magneli-phase h-Mo,0,, by
maximum entropy method’ ,

S. Sakai, Y. Terado, C. Moriyoshi, V.
Kuroiwa, H. Tanaka, S. Negishi, and M.
Takata,

The 7th Korea—Japan Conference on

Ferroelectricity (Aug. 6-9, 2008, Cheju
National University, Jeju, Korea).

"Charge density distribution and
electrostatic potential of ferroelectric
(Bag, g,Cap, o5) T10;",

Y. Iwahori, H. Tanaka, M. Takata, Y. Terado,
C. Moriyoshi, and Y. Kuroiwa,

The 7th Korea—Japan Conference on
Ferroelectricity (Aug. 6-9, 2008, Cheju
National University, Jeju, Korea).

©®’ A new method evaluating the electro
—static potential by MEM x—ray diffraction
analysis and its application to
ferroelectric materials’, Invited,

H. Tanaka, Y. Kuroiwa, and M. Takata,
The 7th Korea—Japan Conference on
Ferroelectricity (Aug. 6-9, 2008, Cheju
National University, Jeju, Korea).

() GO )

(PEZEIY PEHE)
ORI (F0 )



LAY

S LR
MR
T -

Ha
HFEFEAH -
EWNS DR

OfusikdL G0 fh)

LAY

S LR
MR
T -

Ha
BAFHH
EWNS DR

(D)

[y ALY F 7 WA L BHbTE - B R
Bl & REXERED |

L faHdesgr e 2011 45 2 A 4 BT

6. WFITHELRR

(D) WFgEfFRs

M 723 (TANAKA HIROSHI)
B R « A BTN - e
W& %5 : 10284019



