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* Computer Program ATOMS (ver.1.02) *
* for preparing initial parameters *
* used in PFLS (ver. 6.00) *
* *
* By H. Toraya *
* *
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Select:
0: generate a new dataset of 1.s. parameters
1: change the 1.s. parameters in old dataset
2. terminate job
0 —H LW/ TRANTA—=F (fEEERFICBERT59) OF =21y F&fElRT 5
DT, 0 Z@RLET,

Enter title for your job

Enter job title (memorandum in max. 70 characters)

Va7 EA M EANLET (ASLRSTHAND,



Input the information on atoms

The numbe of components assumed = 4

T
7’1 7' I SPACEG IZ T 5 R DOFEmBREZIREL TWADT, TDT—H 77 ANV ThHD
“symope. d” 226 BEIIICE DIEHZ FEAE > TUWET,

For 1th component:

Input the number of chemical formula units (Z).

16 <H 1 ThdVttriaOAE ((LFHNL) THDHZ=16 w ASJLET

How many crystallographically independent atoms in the unit cell ?

(When N kinds of atoms occupay the same crystallographic site,

they must be counted as N.)
3 < Yttria iR OMNIRF DO AE AT LET, 8bHA YL, 24d¥ A MIV2 BLW
A8e¥ A MTOl BFAET DT, 32 AN LET,

Give symbols for respective atoms (6 characters at maximum).

For 1th atom ?
Y1 % DJFEF 2T D724 6 XFU TR samA LET, H1EFEY1 &
s LET,
For 2th atom ?
Y2 —RERICH 27 7 2Y2 vt LET
For 3th atom ?
01 —[ERICH 3T 201 Lant LET,

TABLE 1. Atomic scattering factors (f-table)

No. Atom Valence

1 Y 3



2 0 -2
3 Zn 2
4 Ti 4
5 Al 3

Assign f-table number in TABLE 1 to each atom.

For Y1
1 <AV O FRBELRFZ2 ERRRAGEIRLE4, 2 2 Tl No. 1 DY Z &R L £7°,
For Y2
1 —[FERIZIR Y2 OFRFEGELR -2 ERiRo3IR L £ 9, 2 2Tk, No. 1 DY & 8eR
LET,
For 01
2 < JRA01 OJFFBELKR %2 R OB L ET, 2 2 Tl No. 2 DO Z IR L £ 7,

The number of general equivalent positions = 48

Input the number of special equivalent positions
when the atom is on special positions
Input 0 or 48

when the atom is on general positions

For Y1
8 < HFER[FMMNLE (special equivalent position) DZEE (multiplicity) Z AJJLE T,
Y1{E8b¥A DT, 8 AT LET,
For Y2
24 —[AERIZY2 IZOWT 24 2 AN LET,
For 01
48 <01 [T DO\ T %L {& (general position) 72D T, 48 Z AN L E7,

For 2th component:

Input the number of chemical formula units (Z).

2 <HFH2ThDHlinciteDREL (LFHAL) THDHZ=2 #ANSILET,



How many crystallographically independent atoms in the unit cell ?

(When N kinds of atoms occupay the same crystallographic site,

they must be counted as N.)

2 <ZinciteZ T OMSZREF DA AT LET, 2bH A MIZnl & 2bH A FTOL H3F

ET2HDT, 22 ANJLET,

Give symbols for respective atoms (6 characters at maximum).

For 1th atom ?

Il < 1T %0l Lk LET,
For 2th atom ?

01 —[ERICH 27+ 201 Lt LET,

TABLE 1. Atomic scattering factors (f-table)

No. Atom Valence
1 Y 3
2 0 -2
3 Zn 2
4 Ti 4
5 Al 3

Assign f-table number in TABLE 1 to each atom.
For Znl

3 <JHFZnl OJFEFHGELK % FRRRNOBIRL £,

£

For 01

The number of general equivalent positions = 12

- =
— —

> >

2 <JRA0l OFFHEINF & ERBNOBIRL E4, 22

Si%. No. 3 DZn* A EIR L F

1%, No. 2 DO* 2R L F9,



Input the number of special equivalent positions
when the atom is on special positions
Input 0 or 12

when the atom is on general positions

For Znl

2 —HEEREMEAIE DS EEAZ ATILET, InliL2bV A FedDT, 2% AN LET,
For 01

2 —HEEREMEAIIE DS EEAZ AT LET, 0LIT2bH A DT, 22 AN LET,

For 3th component:
Input the number of chemical formula units (Z).
4 <3N Th DAnatase DRI ((LFHNL) THDHZ=4 Z A LET,
How many crystallographically independent atoms in the unit cell ?
(When N kinds of atoms occupay the same crystallographic site,
they must be counted as N.)
2 < Anatase i OMSLREF O AE A T) L ET, dath A MITil & 8eth A MZOL A3F

ET20T, 2% ATILET,

Give symbols for respective atoms (6 characters at maximum).
For 1th atom ?
Til <H1FEF%Til B LET,
For 2th atom ?
01 < [ARIZE 2R %01 Lams LET,

TABLE 1. Atomic scattering factors (f-table)

No. Atom Valence



1 Y 3
2 0 -2
3 Zn 2
4 Ti 4
5 Al 3

Assign f-table number in TABLE 1 to each atom.

For Til
4 —JFATil OJFRFHBELR % ERE 0 HE8IRLE T, 2 2 CTlidNo. 4 DTiY" 2RI L £7,
For 01

2 < JRA01 OJFFBELK %2 RPN OB L ET, 2 2 Tid No. 2 DO Z IR L £ 77,
The number of general equivalent positions = 32

Input the number of special equivalent positions
when the atom is on special positions
Input 0 or 32

when the atom is on general positions

For Til

4 —FPRFEMLEOCSZEREZ AN LET, Til iZdaV A FROT, 42 AN LET,
For 01

8 —HFRFMMLEDLEELZ AT LET, 0LiE8e¥ A FRDT, 82 AN LET,

For 4th component:

Input the number of chemical formula units (Z).

6 <545 Th DWNEEAEYE DCorundumd X EL (LFHAL) THDHZ=6 Z AJILFE T,

How many crystallographically independent atoms in the unit cell ?

(When N kinds of atoms occupay the same crystallographic site,

they must be counted as N.)



2 <CorundumH(7faF OIMNFEF DA ANT) LET, 12¢ A MTALL & 18et A K01 A3
FIETDHDOT, 22 AN LET,

Give symbols for respective atoms (6 characters at maximum).

For 1th atom ?
All < 1FETFZAIl EMmA LET,
For 2th atom ?
0l  —[FBRICH 2 Ji1 %01 &g LE T,

TABLE 1. Atomic scattering factors (f-table)

No. Atom Valence
1 Y 3
2 0 -2
3 Zn 2
4 Ti 4
5 Al 3

Assign f-table number in TABLE 1 to each atom.

For All
5 —JHFAlLl OJFFHELIR % B HE8IR L E 3, 2 2 CTidNo. 5 DAL 2RI L £7°,
For 01

2 < JRA01 OJFFBELK %2 R GBI L ET, 2 2 Tl No. 2 DO IR L £ 7,
The number of general equivalent positions = 36

Input the number of special equivalent positions
when the atom is on special positions
Input 0 or 36

when the atom is on general positions

For All



12 < FpEREMBNIE DS EEEZ AN LET, AL 128 A DT, 122 AT LET,

For 01
18 < UFEkRMNIE DS EEZ AN LET, 011X 18et A F2DT, 18 AL ET

2) Data and Control Parameters

Data Parameters Control Parameters
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 Y1 39 3 1 8 o 0 0 o0 0 O 88. 90500
2 Y2 39 3 1 24 0o 0 0 o0 0 O 88. 90500
3 01 8 -2 2 48 0o 0 o0 o0 0 O 15. 99940
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 Znl 30 2 3 2 0o 0 o0 o0 0 O 65. 37000
2 01 8 -2 2 2 0o 0 o0 o0 0 O 15. 99940
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 Til 22 4 4 4 0o 0 o0 o0 0 O 47.90000
2 01 8§ -2 2 8 0o 0 o0 o0 0 O 15. 99940
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 All 13 3 5 12 0o 0 o0 o0 0 O 26. 98150
2 01 8§ -2 2 18 o 0 o0 o0 0 O 15. 99940

Did you correctly input Data Parameters ?
(input O for YES and 1 for NO.)
0 < ANLTRTA=HEIZER R TUE, 0 AN LET,

Input control parameters for the 1.s.

Examples: (a: site occupancy, r: reset parameter)

For a x y z B r of the nth atom,
input 1 1 1 1 1 O when vary a, X, v, z, & B



input 0 0 1 0 1 O when vary y & B

input 0 1 2 2 1 0 whenvary x&B (z =y =x)
input 0 1 -2 1 1 0 whenvary x (y = -x), z &B
input 0 1 0 3 1 0 whenvary x (z= x) & B

input 0 0 0 O O 2 when the nth atom occupys the
same site as that of the 2nd. In this case, x, vy, z,
& B of the nth atom are reset to those of the 2nd, and
n must be > 2.

For 1th component

Input control parameters for a, x, y, z, B and r.

i

X oaldEEAR, x, v, 2 (TR TFHEE, BIXEHFHERER Y. BXO r X6 HE O
Uty hRTA—=KTT, ZZTlE, ZILHD/NT A =X BT DD ENOFRE
ZLET, 1 ZHETHERBLT, 0 2BETHEVHMMBOEEEEL £,

For Y1
000000 <& N7 A—2ITCHkE (FIHE) CTEETHDOT, £2TO0EMHFEL

i‘g—o

For Y2
000000 «<LIF.YIERULLKLTOEHEELET,

For 01

000000

For 2th component

Input control parameters for a, x, y, z, B and r.

For Znl
000000



For 01

000000

For 3th component

Input control parameters for a, x, y, z, B and r.

For Til
000000

For 01

000000

For 4th component

Input control parameters for a, x, y, z, B and r.

For All
000000

For 01
000000

Input atomic parameters

For 1th component:

Input site occupancy in fraction for each atom.
For Y1

1 <H1nThDHYttriadYl JFFOEEREZANLET, T2 TIE, Y1 OfFHAER
X1 TIR61E2ANLET, LT, 2TCORSICBIT 22 TORFBEERIZTIZATL

10



iﬁ—o

For Y2

|—

For 01

|—

For 2th component:

Input site occupancy in fraction for each atom.

For Znl

|—

For 01

|—

For 3th component:

Input site occupancy in fraction for each atom.

For Til

|—

For 01

|—

For 4th component:

Input site occupancy in fraction for each atom.

For All

|—

For 01

11



|—

Input x, y, z, & Biso for each atom.

For Y1
0.25 0.25 0.25 0.63 < JifJEIE(x,y,z) &Y HMHRER S B,.) Z AN LET, 5EIEL
MMEZZDEFFEANLET, UFETOREFIZOVNTAILET,

For Y2
—0.0320 0.0 0.25 0.47

For 01
0.3911 0.1516 0.3827 0.41

Input x, y, z, & Biso for each atom.

For Znl
0. 333333 0. 666667 0.0 0.31

For 01
0. 333333 0.666667 0.3826 0.55

Input x, y, z, & Biso for each atom.

For Til
0.0 0.00.00.39

For 01
0.0 0.0 0.2081 0.61

Input x, y, z, & Biso for each atom.

For All
0.0 0.0 0.35200 0.40

For 01

12



0.3064 0.0 0.25 0.51

Select a function for preferred orientation correction —
Only one model can be selected for multi—component sample
For 1th component:

! no correction
! Gaussian distribution (platy crystal)

! Gaussian distribution (needle-like crystal)

0
1
2
3: plateau + Gaussian distribution (platy crystal)
4: plateau + Gaussian distribution (needle—like crystal)
5: March-Dollase function

6

: symmetrized harmonics expansion
0 < FREMIEETIT O 0G0y, BLOIT O GAEOMEREZ KD THELET., S EOH
DOBE TR, RAMIEEZITORVOT, BTORS T ZHBELET,

For 2th component:
0: no correction
! Gaussian distribution (platy crystal)
! Gaussian distribution (needle-like crystal)

: plateau + Gaussian distribution (platy crystal)

1
2
3
4: plateau + Gaussian distribution (needle-like crystal)
5: March-Dollase function

6

: symmetrized harmonics expansion

(=)

For 3th component:

no correction
Gaussian distribution (platy crystal)

Gaussian distribution (needle-like crystal)

w N = O

: plateau + Gaussian distribution (platy crystal)

13



4: plateau + Gaussian distribution (needle-like crystal)
5: March-Dollase function

6: symmetrized harmonics expansion

(=)

For 4th component:

no correction

Gaussian distribution (platy crystal)

Gaussian distribution (needle—like crystal)

plateau + Gaussian distribution (platy crystal)
plateau + Gaussian distribution (needle-like crystal)

March-Dollase function

S o1 R W N = O

symmetrized harmonics expansion

(=)

Write equations for site occupancy reset

I am sorry the function for site occupancy reset is not yet

available !

1) Title line

2) Data and Control Parameters

Data Parameters Control Parameters

No. Atom an vn asf ne ia ix 1y iz 1B nr
1 Y1 39 3 1 8 6o 0 o0 o0 0 O
2 Y2 39 3 1 24 0o 0 0 o0 0 O
3 01 8 -2 2 48 0o 0 o0 o0 0 O
No. Atom an vn asf ne ia ix 1y iz 1B nr
1 Znl 30 2 3 2 o 0 o0 o0 0 O

14

atom wt.
88. 90500
88. 90500
15. 99940

atom wt.

65. 37000



2 01 8 -2 2 2 0O 0 0 0 0 o0 15. 99940
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 Til 22 4 4 4 0O 0 0O 0 0 O 47.90000
2 01 8 -2 2 8 0O 0 0 0 0 O 15. 99940
No. Atom an vn asf ne ia ix iy iz iB nr atom wt.
1 All 13 3 5 12 0O 0 0 0 0 O 26. 98150
2 01 8 -2 2 18 O 0 0 0 0 O 15. 99940
3) Atomic Parameters

No. Atom alpha X y Z Biso
1 Y1 . 00000 . 250000 . 250000 . 250000 . 6300
. 00000 . 000000 . 000000 . 000000 . 0000

2 Y2 . 00000 . 032000 . 000000 . 250000 . 4700
. 00000 . 000000 . 000000 . 000000 . 0000

3 01 . 00000 . 391100 . 151600 . 382700 . 4100
. 00000 . 000000 . 000000 . 000000 . 0000

No. Atom alpha X y Z Biso
1 7Znl . 00000 . 333333 . 666667 . 000000 . 3100
. 00000 . 000000 . 000000 . 000000 . 0000

2 01 . 00000 . 333333 . 666667 . 382600 . 5500
. 00000 . 000000 . 000000 . 000000 . 0000

No. Atom alpha X y Z Biso
1 Til . 00000 . 000000 . 000000 . 000000 . 3900
. 00000 . 000000 . 000000 . 000000 . 0000

2 01 . 00000 . 000000 . 000000 . 208100 . 6100
. 00000 . 000000 . 000000 . 000000 . 0000

No. Atom alpha X y Z Biso
1 All . 00000 . 000000 . 000000 . 352000 . 4000
. 00000 . 000000 . 000000 . 000000 . 0000

2 01 . 00000 . 306400 . 000000 . 250000 . 5100

15



. 00000 . 000000 . 000000 . 000000 . 0000

4) Scale and Overall Temperature Parameters

Scale OA Temp
1. 000000 . 000000
. 000000 . 000000

Scale OA Temp
1. 000000 . 000000
. 000000 . 000000

Scale OA Temp
1. 000000 . 000000
. 000000 . 000000

Scale OA Temp
1. 000000 . 000000
. 000000 . 000000

5) Texture Parameters

No correction

No correction

No correction

No correction

6) Reset Parameters

Sorry. This branch is closed.

1. Title line

2. Control parameters

16



Atomic Parameters
Scale and Overall Temperature (OATM) Parameters

Texture Parameters

S

Equations for Site Occupancy Reset

If you like to change data before dumping on a file,

input number on the left shoulder for each item.

Input 0 (zero) when you do not need to change
0 «AFETANLIENATA=FEIZRRY RN L2551, 22T, EigERoF =0 »5 5)
EANLTCREIIELE T, BBONRTT0E A LET,

Select a filename for output l.s. parameters:
—1:no output, 0:file A, 1:file B, 2:file C, 3:your option.
0 “ANLIET—=2%&2T—2T77A4NELTEEHTEOT7 7 A VAL ELET,
T ANABERELIZWERIE, 32ROES, TITR0EZEETLHOT, 77 A4b
20X atomsa. dat & 72 0 £97,

Select:
0: generate a new dataset of 1.s. parameters
1: change the 1.s. parameters in old dataset
2. terminate job
2 < IITLAORTEERLET, I TTF—F2ty F&fEkT 50 2@ FH T
£75
File name for printed output is /tmp/atoms.

Stop — Program terminated

c:¥xbin>
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