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seskskskskskskskekekksskskekokskskskskekekskskeskskekekekskkokskskekeskskskskskskokskskokoskoskskekskskkiokskekskskskekekekkokskskskoksk

* *
* Computer Program REFLEX (ver.2.00) for *
* Preparing Initial Parameters Used *
* in WPPF (ver.3.00) and PFLS (ver. 5. 00) *
* *
* By H. Toraya *
* *
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Select:
0: generate a new dataset of 1.s. parameters
1: change 1.s. parameters in old dataset
2. calculation of scattering angles
3. terminate job
0 —HhFiE s.) TR T 2T A =2 D LWT—2 1y FaElT 5D 0 2%
R 2,

Enter job title (memorandum in max. 70 characters)

—Job DX A MNVEFEBICANLET (A LR THA),

Input the information about the radiation

Select:
0: input the information from key board
1: get the information from intensity data file

(mode 1 is permitted when you have the file)



0 «F—R—=—FNnbT7—F 2 ANTHERIRLET,

Select a type of radiation used:
0: Kal + Ka2 doublet
1: Kal singlet
2: monochromatized synchrotron radiation
0 —ARXBOFEAZBIRLET, 22 TlE, KR EETHIKa1E Ka2D 2 Eff A
BIRLTOET, (AHHAICE /7 A—Z =P RBLTODEEEIT 1 #BR L £7,)

Select a wavelength(s)
0:Cu, 1:Cr, 2:Fe, 3:Co, 4:Mo, 5:Ag, 6: arbitrary wavelength.
0 «—XMMOPEZRINLET, 22T, CubBIRLTWET

Set a 2-theta range of reflection data

Input low— and high—angle limits of the 2theta range.

10

130  —Rietveldik THENTS % 2 0 FPHEZ AN LET, EPFPAMLAEL AT L, RIS T A
EEANLET, 22T, 20=10~130° ZM#HE L TRELTWET, (F
S ADRE LT XBRIEHTT — & OFaPHICKF L £77,)

Input crystal data

Input the number of components in the sample

(the maximum number of components = 5)
4 RN D27 —ZITEENDESEEANT) UET A ENTIEE 2 AT 5 55y T3,
BT YRR OREREER DY FHADT, ThERNZ4EZ AT LET,

Table. Laue Groups

1: Triclinic (-1)

2: Monoclinic 1st (2/m)
3: Monoclinic 2nd (2/m)
4

: Orthorhombic (mmm)



© o0 N o O

16:

Input

: Tetragonal (4/m)

Tetragonal (4/mmm)
Trigonal (-3)
Trigonal (-3ml)

: Trigonal (-31m)
10:
: Rhombohedral (-3m)
12:
13:
14:
15:

Rhombohedral (-3)
Hexagonal (6/m)
Hexagonal (6/mmm)
Cubic (m-3)

Cubic (m—3m)

Search in database

number of Laue group for 1th component.

14 - 2Tl SUTHAEANLET, - 2T, B 1S % Vttrial 4% & Cubic(m3)
DT, 14%BIRLET,

Extinction rules (input number for each type of reflection)

For hkl reflectins:

O N O O ke W N = O

: non

h+k+1 = 2n

k+l = 2n

h+l = 2n

htk = 2n

h+k, k+1, I+h = 2n
—h+k+1 = 3n
h-k+1 = 3n

h-k = 3n

1 «<ZZ»b, HEHIEZ AT LE T, lnternational Tables for Crystallography Vol. A
Space—Group Symmetry| (Z# > TV AEIPFTSA: Reflection conditions) 2 2B AN L

35‘@—0

ZZC, Yttria®E ., Eid5 —7 L (Third, revised Ed.) ®p.

— —

WCHHE STV ET,

6 230fHLE



For Okl reflectins:

0: non

1: k+1 = 2n
21 ktl = 4n
3tk =2n
4:'1  =2n
5: k,1 = 2n

|on

For hOl reflectins:

0: non

1: h+l = 2n
2: h+tl = 4n
3 h = 2n
4:'1  =2n
5: h,1 = 2n

0 AT HRIDRODOT, 0FANLET

For hkO reflectins:

0: non

1: h+tk = 2n
20 htk = 4n
3:h = 2n
4: k= 2n
5: h,k = 2n

(=)

For hOO reflectins:

0: non
1: h = 2n
2: h =4n

|—



(=)

(=)

=S

(=)

For

For

For

For

[ NG BTNV N =) S w NN = O

S w NN = O

0kO

: non

hhl

: non

2h+1
2h+1

h, 1
h+l

h-hl reflectins:

: non

reflectins:

2n
4n

reflectins:

2n
4n
3n
6n

reflectins:

h-h+1

2h+1
2h+1
1

2n
4n
3n
2n
2n
2n

2n
6n
3n
2n



Input unit cell parameters, a.

10.604 < #FEHEATILET, ZOMHEIE, /b ZFIETHREILT 537 A —% OF)H
BT A6, IEfMERMETH 2 LEF2 <, 100D (IHJCPDS) DA — N7 — %2 AHITA
FILTLIEE W, Yitriadk&FE51Ea=10. 604 (A) T,

Table. Laue Groups

: Triclinic (-1)
Monoclinic 1st (2/m)
Monoclinic 2nd (2/m)
Orthorhombic (mmm)
Tetragonal (4/m)
Tetragonal (4/mmm)
Trigonal (=3)
Trigonal (-3ml)

© 00 N & O ks W N

: Trigonal (-31m)
: Rhombohedral (-3)
: Rhombohedral (—3m)

— = =
o = O

. Hexagonal (6/m)

—
w

. Hexagonal (6/mmm)
: Cubic (m-3)
> Cubic (m—3m)

—_ =
o1

16: Search in database

Input number of Laue group for 2th component.

13 < 24 &Zincitek L TWET,

Extinction rules (input number for each type of reflection)

For hkl reflectins:
0: non
1 h+k+l = 2n
21 k+t1 = 2n



(=)

For

0:
1:

(=)

For

(=)

For

O N O Ol s~ Ww

2
3
4:
5

o1 R W N = O

[S2 NV =)

: h+tl = 2n
htk = 2n
htk, k+1, 1+h = 2n
~h+k+1 = 3n
h-k+1 = 3n
h-k = 3n
Okl reflectins:
non
k+l = 2n
: ktl = 4n
'k =2n
1 =2n
:k,1 =2n
hOl reflectins:
- non
h+l = 2n
h+l = 4n
h = 2n
1 =2n
:h,1 =2n
hkO reflectins:
- non
htk = 2n
htk = 4n
h = 2n
k = 2n
: h,k = 2n



(=)

For

(=)

For

(=)

[N

For

|—

For

[

=S w N O

S o1 R W N = O

h00

: non

0kO

: non

hhl

: non

2h+1
2h+1

h, 1
h+l

reflectins:

2n
4n

reflectins:

2n
4n

reflectins:

2n
4n
3n
6n

reflectins:

2n
= 4n
= 3n
= 2n
= 2n
= 2n



For h-hl reflectins:

0: non

1: h-h+l = 2n
2: 2h+l = 6n
3¢ 2h+tl = 3n
4: 1 = 2n

(=)

Input unit cell parameters, a and c.
3.243 g FiEHar NI LET,
5.195 <& FiEH c ZATLET,

Table. Laue Groups

: Triclinic (-1)
Monoclinic 1st (2/m)
Monoclinic 2nd (2/m)
Orthorhombic (mmm)
Tetragonal (4/m)
Tetragonal (4/mmm)
Trigonal (-3)
Trigonal (-3ml)

© 00 N & O ks W N

: Trigonal (-31m)
: Rhombohedral (-3)
: Rhombohedral (—3m)

— = =
o = O

: Hexagonal (6/m)

—
w

: Hexagonal (6/mmm)
: Cubic (m-3)
> Cubic (m—3m)

—_ =
o1

16: Search in database

Input number of Laue group for 3th component.

6 <% 3D % Anatase & L CET,



|—

|—

[==)

Extinction rules (input number for each type of reflection)

For

For

For

O N O O ke W N = O

[S2 NV =)

[S2 NV =)

hkl reflectins:

- non

htk+l = 2n

k+l = 2n

h+l = 2n

htk = 2n

htk, k+1, 1+h = 2n
~h+k+1 = 3n
h-k+1 = 3n

h-k = 3n

0Okl reflectins:

- non
k+l = 2n
k+l = 4n
k = 2n
1 =2n
:k,1 =2n

hOl reflectins:

- non
h+l = 2n
h+l = 4n
h = 2n
1 =2n
:h,1 =2n

10



For hkO reflectins:

0: non

1: h+tk = 2n
2: htk = 4n
3 h = 2n
4: k= 2n
5: h,k = 2n

|on

For hOO reflectins:

0: non
1: h = 2n
2: h =4n

|—

For OkO reflectins:

0: non
1: k = 2n
2: k = 4n

(=)

For 001 reflectins:

0: non

111 =2n
2: 1 =4n
3: 1 =23n
4: 1 = 6n

(NS

For hhl reflectins:
0: non

1: 2h+l = 2n

11



S O B W DN

(NS

For h

S w NN = O

(=)

Input
3.784
9.515

Table.

— = =
o = O

© 00 N & O ks W N

2h+1 = 4n

1 = 3n

1 = 2n

h,1 = 2n

h+l = 2n

—-hl reflectins:

- non

h-h+l = 2n
2h+l = 6n
2h+tl = 3n

1 = 2n

unit cell parameters,

Laue Groups
: Triclinic (-1)
Monoclinic 1st (2/m)
Monoclinic 2nd (2/m)
Orthorhombic (mmm)
Tetragonal (4/m)
Tetragonal (4/mmm)
Trigonal (=3)
Trigonal (-3ml)
: Trigonal (-31m)
: Rhombohedral (-3)
: Rhombohedral (-3m)
: Hexagonal (6/m)

a and c.

12



13: Hexagonal (6,/mmm)
14: Cubic (m-3)
15: Cubic (m—3m)
16: Search in database
Input number of Laue group for 4th component.
8 4 Sy A WNEMEYEY)E @ Corundum & L CWET,

Extinction rules (input number for each type of reflection)

For hkl reflectins:

0: non

1 h+k+l = 2n

21 k+tl = 2n

3¢ htl = 2n

4: htk = 2n

5: htk, k+1, 1+h = 2n
6: -htk+l = 3n

7: h-k+1 = 3n

8: h-k = 3n

[ep)

For Okl reflectins:

0: non

1t k+1 = 2n
21 ktl = 4n
3tk =2n
4:'1  =2n
5: k,1 = 2n

(=)

For hOl reflectins:

0: non

13



=)

For

(=)

For

[N

(=)

For

[N

(=)

For

0:
1:
2

[ S A

[S2 N =)

: h+l

h+1

th1

hkO

: non

h+k
h+k

* hk

h00

: non

0kO0

: non

001
non
1 =
1 =

= 2n
= 4n
= 2n
= 2n
= 2n

reflectins:

= 4n
= 2n
= 2n
= 2n

reflectins:

2n
4n

reflectins:

2n
4n

reflectins:

2n
4n

14



[

For hhl reflectins:

0: non

1: 2h+l = 2n
2: 2h+l = 4n
301 = 3n
4: 1 = 2n
5: h,1 = 2n
6: htl = 2n

[S8)

For h-hl reflectins:

0: non

1: h-h+l = 2n
2: 2h+l = 6n
3: 2h+tl = 3n
4: 1 = 2n

=S

Input unit cell parameters, a and c.
4.759
12. 991

Input 0 or n:
0: sample contains no SRM for angle calibration
n: the nth component is the SRM
0 <>V a A NETEEYE (SRM) & L TR iE %k & WPPD 5 TR T 255513, SRM 235
IR a2 dEE LET A, ARITEESITAARTTOT, 0 Z A LET,

15



For 1th component:

Select angular resolution of intensity data.

-1: ultra—sharp (FWHM-minimum = 0.05 deg)
0: sharp ( 7 = 0.10 deg)
1: medium ( 7 = 0.20 deg)
2% broad ( 7 = 0.30 deg)

0 <H 1RO OETT —X OAESFREZANLET, FITE—27 OBRB Y v —7Th
X, 0 2 AN LET, Ultra—sharp 13T — % OGATT, ©— 27 BRBEILDOLE
I%, medium <> broad ZiBIN L T ZEV, T ZORPUCTE =T IROKFE T A —Z D
MHMERZ DD £, (U — b~ METITIIFRE /N ZRIEIC TR T A — 2 & Fifk
LETN, NI A—=FEPEOENORE N TND &N T A 7 URFH L
THEDRED FH A, PIHIEZ 2D EOMEICELSRETDH I EALETT, 2L,
RO /NT A —Z OPIEZREST 2 OIXR#ETT 6, 7w /7 A PFLS Tk, ©—2JF
RISV ATRHEOMWIEDOE v FAEH S L TWET,)

For 2th component:

Select angular resolution of intensity data.

-1: ultra—sharp (FWHM-minimum = 0.05 deg)
0: sharp ( 7 = 0.10 deg)
1: medium ( 7 = 0.20 deg)
2% broad ( 7 = 0.30 deg)

(=)

For 3th component:

Select angular resolution of intensity data.

-1: ultra—sharp (FWHM-minimum = 0.05 deg)
0: sharp ( 7 = 0.10 deg)
1: medium ( 7 = 0.20 deg)
2% broad ( 7 = 0.30 deg)

(=)

For 4th component:

16



Select angular resolution of intensity data.

-1: ultra—sharp (FWHM-minimum = 0.05 deg)
0: sharp ( 7 = 0.10 deg)
1: medium ( 7 = 0.20 deg)
2% broad ( 7 = 0.30 deg)

[=)

1) Title line

2) Wavelength(s) and two—theta range for generating indices

Lambdal = 1. 540562, Lambda2 = 1. 544390, I1(Ka2) /1 (Kal) = .497
2-th(start) = 10.000, 2-th(end) = 130. 000

3) Crystallographic information

The number of components in the sample = 4

Laue group : Cubic (m-3) and  Extinction rules:
K777 LD T, Fd 3TTOERIFIR > TRRSNET,
hkl : h+k+l = 2n Okl : non hOl @ h,1 = 2n
hkO : non h00 : non 0kO @ k = 2n
001 : non hhl @ non h-hl: 1 = 2n
Laue group : Hexagonal (6/mmm) and  Extinction rules:
hkl : non Okl : non hOl : non
hkO : non h00 : non 0kO : non
001 : 1 =2n hhl @ non h-hl: 1 = 2n
Laue group : Tetragonal (4/mmm) and Extinction rules:
hkl : h+k+l = 2n Okl : non hOl @ h+l = 2n
hkO : h,k = 2n h0O : non 0kO : k = 2n
001 : 1 =4n hhl @ non h-hl: 2h+1 = 6n

17



Laue group : Trigonal (-3ml) and  Extinction rules:

hkl : -h+k+l = 3n 0Okl : non hOl : non
hkO : non h0O : non 0kO : non
001 : 1 = 6n hhl : 1 = 2n h-hl: 2h+l = 3n

4) Global and Profile modelings

KU T DOIEROMH 2 IR LES, FHMld~== 7L [ETHR PRO-FIT, WPPF B LT

Bd 70 77 L0fHEl Op. 1 72ZHIIEE0,

Background Function : 5th order polynomial function <« Nv 7 7 Z v REHIZS5
R DL A R E

Peak-Shift Correct. : only for 2theta—zero <« tE—Z{IEDHHIE

Std. Ref. Mat. (SRM) : no SRM & EXFEE (LD T DNEFELE (SRM) DI E

Radiation : Kal + Ka2 doublet <K o 2 EHHE
I(Ka2) /I (Kal) : fix in the 1.s. —Ka, Ko, DIREH % EE
Profile Function : the pseudo-Voigt function <« b —27 7177 A /LOBIREZIE

P+ 2s7077 A VAL LT
HY A FEEERE
Constraint on FWHM : the same FWHM for all compo. <2 TORETIZBN a7 7
ANWIRDINT A —=Z D—D
T & % g (FWH) o fi (2 B
T LW, FIIEIZ AT O
%5y TR CFWHM i & 3 %
FMELIeD,
Profile Asymmetry : asymmetric width & tail < bE—727 707 7 A /LDIEFHRMED
ET UL (B—7 g ),
Asymmetry of Width : 2theta—dependent <« b —ZIEOIEXFEITAE (2 0) KIF
Asymmetry of Tail : 2theta—dependent <« b —ZEOIEXFEITAE (2 0) KIF

5) Parameter valuse

6) Reflection table

18



Change of the present model

Input number on the left shoulder

if you like to change the present model.

Input 0 (zero) when you do not change.

Warning ! Integrated intensity data will be set to zero
if you chose number 2 or 3.

4 —ANIADEESCHHEZZET L-WEAE, EREo& s (1~6) # AL TETIE
LEd, 22T, FEE (FWHM ORGSRl 4 Z A LET, (4oL
bR DIEFHLOILENTH Y, RTORDOE =T BIR G R D 2 &5l
(FWHM) %R CEICHIRT 2 2 EITERP RO TS24 LET, 2720, I
oM _RIECBIT 2HEFERLE LT, MOEBZNI<Z L&z ANICKET 537 A —
SO EWFD L, g (EWHM) 2 f#T O BRI TR T2 2 L 3H Y 97, T A
—Z DEPEDRRITE DN R R T, MR A MRS B a I3l < IR E L 21TV E
7)

Changes of global and profile model

Background Function : 5th order polynomial function
Peak—Shift Correct. : only for 2theta-zero
Std. Ref. Mat. (SRM) : no SRM

Radiation : Kal + Ka2 doublet
T1(Ka2) /T (Kal) : fix in the 1.s.
Profile Function . the pseudo—Voigt function

Constraint on FWHM : the same FWHM for all compo. <« ZHNZZAH L £,

Profile Asymmetry : asymmetric width & tail
Asymmetry of Width : 2theta—dependent

Asymmetry of Tail . 2theta—dependent

Enter number ( > 0) of the model to be changed
0:0K, 1:BgF, 2:PSC, 3:SRV, 4 :RDA, 5:12/11,
6:PrF, 7:CFW, 8:PAs, 9:AsW, 10:AsT.
7 —PHEEOHE (ZO7n 7T A THECW L TWET) ZAHNLET,
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Enter number for Constraint on FWHM
0 : the same FWHM for all compo.
1 : the same FWHM for the first 4 component (s)
2 ¢ different FWHM for all compo.
2 —ETOMSTHRRDHERLET5 ZBRLET,

Changes of global and profile model

Background Function : 5th order polynomial function
Peak—-Shift Correct. : only for 2theta-zero
Std. Ref. Mat. (SRM) : no SRM

Radiation : Kal + Ka2 doublet

I (Ka2) /I (Kal) : fix in the 1.s.

Profile Function . the pseudo—Voigt function

Constraint on FWHM : different FWHM for all compo. <« PAENE DM FIIFNALE S
E L7z,

Profile Asymmetry : asymmetric width & tail

Asymmetry of Width : 2theta—dependent

Asymmetry of Tail . 2theta—dependent

Enter number ( > 0) of the model to be changed
0:0K, 1:BgF, 2:PSC, 3:SRV, 4:RDA, 5:12/11,
6:PrF, 7:CFW, 8:PAs, 9:AsW, 10:AsT.
0 <EENRRFIUL0ZANLET,

1) Title line

2) Wavelength(s) and two—theta range for generating indices

Lambdal = 1. 540562, Lambda2 = 1. 544390, I1(Ka2) /I (Kal) = .497
2-th(start) = 10.000, 2-th(end) = 130. 000

3) Crystallographic information

20



The number of components in the sample

Laue group : Cubic (m-3) and  Extinction rules:

hkl : h+k+l = 2n Okl : non hOl @ h,1 = 2n

hkO : non h00 : non 0kO @ k = 2n

001 : non hhl @ non h-hl: 1 = 2n
Laue group : Hexagonal (6/mmm) and  Extinction rules:

hkl : non Okl : non hOl : non

hkO : non h00 : non 0kO : non

001 : 1 =2n hhl @ non h-hl: 1 = 2n
Laue group : Tetragonal (4/mmm) and Extinction rules:

hkl : h+k+l = 2n Okl : non hOl @ h+l = 2n

hkO : h,k = 2n h0O : non 0kO : k = 2n

001 : 1 =4n hhl @ non h-hl: 2h+1 = 6n
Laue group : Trigonal (-3ml) and  Extinction rules:

hkl : -h+k+l = 3n Okl : non hOl : non

hkO : non h00 : non 0kO : non

001 = 1 = 6n hhl @ 1 = 2n h-hl: 2h+l = 3n

4) Global and Profile modelings

Background Function :

Peak-Shift Correct.
Std. Ref. Mat. (SRM)
Radiation

I (Ka2) /T (Kal)
Profile Function
Constraint on FWHM
Profile Asymmetry
Asymmetry of Width

Asymmetry of Tail

5th order polynomial function

: only for 2theta—zero

> no SRM

: Kal + Ka2 doublet

: fix in the 1.s.

. the pseudo—Voigt function

: different FWHM for all compo.
: asymmetric width & tail

. 2theta—dependent

. 2theta—dependent

21



5) Parameter valuse

6) Reflection table

Change of the present model

Input number on the left shoulder

if you like to change the present model.

Input 0 (zero) when you do not change.

Warning ! Integrated intensity data will be set to zero

if you chose number 2 or 3.

0 —ANIRZLEGAIE. ERREOFERS (1~6) z AL TEIEL TS ZS W,

Output profile parameters

Select a file name:
—1:no output, 0:file A, 1:file B, 2:file C, 3:your option.
0 “—ANLET 22T =277 AN L TEIHIBO7 7 ANV E2RELET,
T AN EEE LTZWEAIE, 3 2 ROEY, 2O Tl reflexa. dat L5 7 7 A
WA &I ET,

Profile parameters were written on a file: reflexa. dat

Select:
0: generate a new dataset of 1.s. parameters
1: change 1.s. parameters in old dataset
2: calculation of scattering angles

3. terminate job

3T T T AOMKT AR £,

22



File name for printed output is /tmp/reflex. txt

Stop — Program terminated

c:¥xbin>
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