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Estimation of 'observed' integrated intensity
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Results of Le Ball refinements of fluorapatite
with initial integrated intensities estimated

(a) by Wilson's statistics
(b) estimated from structure parameters
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(a)

pr =9.12%
Rs = 0.64%
S=1.63
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(b)

Rup = 7.57%
Re = 0.47%
S=1.35
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Hy = (Utan2g, + Vtang, + W)12

Primary Profile Parameter: PPP (Hy)
Secondary Profile Parameter (U, V, W)
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Intensity

60000

40000

20000

. 6000} S=1.40% M M

i 2000}
T T T N U T A o o, e St
e S e S “—
i 20 30 40 50 60 70 80 90 100

Dehydrated zeolite LI-FAU
8000y Rup = 6.84% R ‘e  *&

o
_ Rs = 0.84% | b
4000 nt‘i' i

2’%
™

s A Mona oA\ e

- S i 5 1 i ) f
| (R e e e I B IR R N R AR N R NEEIEY | II
11

|
10 20 30 40 50 60 70 80 90 100
20/ deg



Comparison of Ryp's obtained with
two different profile functions
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Ndb,CuOs © KTLO = Apatite = NaLTA* = ZSM-5

(SR)

Pseudo-Voigt function of TCH +
asymmetry correction of FJC

Split-type pseudo-Voigt function +
partia profile relaxation

* Angular aperture of Soller dits=5°
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SPring-8, BL15XU, A = 1.745 A
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Imaging of diffraction data by the MEM
Sakata et al.

IPowder Idiffractilon data |
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Individual profile fitting
Pawley & Le Ball methods

Rietveld method
‘ hkl, Fo, o(Fo) \
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Density map
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More adequate modeling of

1. disordered atomic O
arrangements
Split-atom model

Electron/nuclear-
density distribution

2. covalent bondings

3. nonlocalized electrons

4. anharmonic thermal
vibration




RIETAN-2000 + MEED = REMEDY

(:Powder diffraction data:) [Initial structural modeI:)

. | Rietveld analysis Revised |
RIETAN-2000 structural model

| i

Visualization of

[FO(RietveId)] density distribution

. ‘ Mevius
Y }

MEM analysis | Electron/nuclear
: MEED | densities |
e biasad By the siructural
model in Rietveld analysis

Whole-pattern fitting
RIETAN-2000

l ' The infulence of the struc-
F o(W-p-f-)] tural model reduces with
‘increasing iterations.

REMEDY cycles



MEMUOUOOODUOUOOUOuooooogd
0o NeLTAUO OO OO DO OO
JUoRrROOUOOO

. —_
oF
,\85 *— T ——— o — —e
w
o 4
ke —— Rwp
+%
2_ &
1t
0

Cycle



( Program @owder diffraction dataD

RIETAN-2000

(Fourier synthesis hq:O(Rievtveld)) (FO(V\:.p.f.DCFC(I\/IEM))

1

CEIectron/nucIear density

\Mevius

Revised structural model

/Visualization 4

| | MEED
'MEM analysis |3




|dealized layered structure of
KxTiZ_x/BLix/304 (X = 08)

— Lepidocrocite-like block

Neutron diffr.
B(K)=10A?



Electron-density distribution in
KxTiZ_x/3Lix/304 (X - 08)

0.2-8 e/A3 step: 0.2 /A3



(100) Section of Ky Tio_y3L1y304 (X = 0.8)

MEM analyses (3 iterations)
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NoO negative densities or ripples appear
by virtue of estimation of F for truncat-
ed reflections
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Full of ripples mainly because of the
truncation of small-d reflections



Structural model of HQBa,CuOy+5 |




HgBa,CuO4,5 (T; = 98 K)

25000 T T T T T T T T T T T T
X-ray powder diffraction
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Changes in electron densities on
QW the Cu02 pI ane in HgBa,CuO.,

N 5
N rrn-l»"—l

Rictveld

Analysis
REMEDY
Cydel  remeoy BN (&
Contour range; Cycle 2
0-3 e/A3with a step of 0.3 e/A3 REMEDY

Cycle 3



Nuclear-density map for the
paraelectric phase of KH>PO4

(001) plane Kumazawa et al.
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A series of structure analyses using powder
diffraction data and several programs

[X—Ray/neutron powder diffraction dataj
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Le Bail refinement
RIETAN-2000
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|Fy| (Le Bail)
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Direct method M onte Carlo method
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(: Powder diffraction data][: Initial structural rnodel]
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Rietveld refinement Revised
RIETAN-2000 structural model
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2D visualization
. MEVIUS
FO (Rletveld) 3D visualization
, NOESYS
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(:Powder diffraction data:) { F.(MEM) }

MEM-based whole-pattern fitting
RIETAN-2000
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AAT7A4I == Tink ==> AHT—4

[T NBEAM = 1 and NTRAN = 1 then
DSANG = 0.5: m=IEA THEGHEAY SWIDTH &35 & 5 BRI DAE/" .
RGON = 185.0: 13" ZAA-4-2%F/mm.
SWIDTH = 20. 0: F#l D HR&THE/mm.
else iT NBEAM = 1 and NTRAN = 2 then
PCOR1 = 0.5 E£RERDHEEDHE.
SABS = 1.0: (#RIRIURHED x (BNEH).
else if NBEAM = 1 and NTRAN = 3 then
XMURT = 0.0: (#RURINIRED) x (Frt” 7)-NERBHDFEF).
end if

IT NBEAM = 0 then
# HMICEFEND (hE) LFEREPER. KRS/ ZEL. DEEIFRIEIEICFE
5. MREEANBASNDERICRY, BERFOTRETSORIZ « 2407 5.
# ;" Fex', "Nix' .
‘0" 12.0 "P" 3.0 "Ca’ 5.0 'F 1.0/

# MR FRIC K FIFf=4 5, LOMFF (0 [CESE) & CMFF(I) (I = 1~7) ZHitER
t FOHERULITESITARNT S, =12 L LOMFF & CMFF (X" International Tables, ”
# Vol. G, pp. 391-399 1D (4.4.5.2) K& 4. 4.5.3)AXFD i & T DODRFRMTHS.
# f-&Z(EXFe2+ (EZHERLELTIE Fe' #AN) DBE, ROELSITANTS:
#0 0.0263 34.960 0.3668 15.943 0.6188 5.594 -0.0119
# ¥ DEQRFOKIEIT TITHM>TLADT, '} IFFE.

else
t ABICEENDILFERE FAGEEENANTEDLINEL, 7 -9 -2-77{basfdc &5
#tBOZL. TORREIC /) #EL.
0= P 'Ca2+” 'F-' /

end if

If NBEAM = 2 then
# ERAUCERRICETSREDTHOMEE (Af'LAF) Z{FEOE (NREAL) (¥
# RYBLANTS.
# RIETAN R TD A FIL: READ(S,*) (DELTF1(J), DELTF2(J), J = 1, NREAL)
# ANT -SDE (2XNREAL) BT TICHOA>TWABDT, '/'H' HFE.
end if
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Other structure-drawing
programs (CrystalDesigner, Diamond, etc.)
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ATOMS CrystalMaker
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Crystallographic Information File

CIF2ins Ist2CIF A

ICSD «.ins x |st
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