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Rietveld Analysis of YAG : Ce (2) Measurement and Analysis
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Abstract
In order to investigate Rietveld analysis of manufactured YAG:Ce samples in the laboratory,
Rietveld program RIETAN-FP was installed in the personal computer. In the previous report, its
installation and setting procedures were summarized, and RIETAN simulations of YAG:Ce were
demonstrated. This paper presented the acquisition of powder diffraction data and their Rietveld
analysis.
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B, YAG (MR aH S L2 % i, >9995%, Bk, ¥27400+8i/25 g (20198)) ¥, B &
' YAG:Ce (ZZE baethaNatt (B=27 3 2 vbkaiatth), LED A E0hk BY-102K, ¥600+ Bi /g
(2016.12)) ? ZWEA LT L7,
B ok XAl 1, Ml At Bl Eir 8 XRD-7000L (%@ b T3 kA setiis) 20 L,
X#: CufFEk (W=154A), &H®E 40 kV, 58I 30 mA
2w b 5EEL1.00°, BREL 1.00°, 4296 0.30 mm
FEAE D 0-20 HEAF v v, HPH10°~100°, A7 v 7 0.02°, #EE2°/ 4, FHUERR 0.60 B / ik
DFEMTBI o7,
J— MOV MEFTIERTHCCHESE L 72 F24T85% (Table 1) TB I o7z,

Table 1 The specifications of Rietveld analysis environment

Main Program Rietan-FP  v2.86

Editor Hidemaru v88.3, 64bit, Float-Macro '
3D visualization VESTA v34.3, 64bit '

Graph plot Gnuplot v5.0 *?

PDF Sumatra PDF v3.12 "

0S windows10pro (64)
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Figure 1 The XRD patterns of YAG and YAG:Ce
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Table 2 The main parts of YAG.ns revised from Fapatite.ins

27

40
41
42

I Titles

YAG, Y3A15012

50
51
52
53

| Analytical method

NMODE = 0: Rietveld analysis of powder diffraction data

NMODE = 1! Calculation of powder diffraction intensities (plus simulation).

147
148
149
150

case 1, 2
# Real chemical species plus */
# Refer to the data base file asfdc for chemical species to be input here
TY3+ TAI3Y T 02-7 CCe3t /

187
188
189
190
191
192
193

PHNAMEL =’ YAG' : Phase name (CHARACTER*6S).
VNS1 = "A-230-1": (Vol.No. of Int.Tables: A or I)—(Space group No)-(Setting No).
# A Hermann-Mauguin symbol included in Spgr.daf under folder RIETAN_VENUS.

HKIMI =T a -3 d’: hkl and multiplicities are generated from the Hermann-Mauguin symbol. #1
HKIML =T a =3 d¥ ! Crystal-structure data based on the Hermann-Mauguin symbol are standardized.#2

16)

433
434
435
436
437

| Lattice parameters & Q

# Lattice parameters, a, b, c¢, alpha, beta, & gamma
# Overall isotropic atomic displacement parameter, Q.
CELLQ 12.002 12.002 12.002 90.0 90.0 90.0 0.0 1110000

17)

450
451
452
453
454
455
456
457

01/02- 1.0 0.1002 0.1989 0.2818 0.744733 01111

#02/0- 1.0 0.591772 0.469808 0.25 0.743478 01101
#03/0- 1.0 0.339147 0.257266 6.98124E-2 0.835736 01111
Y1/Y3+ 1.0 0.125 0 0.25 0.552323 00001

AT1/A13+ 1.0 0.375 0 0.25 0.648404 00001

A12/A13+ 1.0 0 0 0O 0.531459 00001

#F/F- 1.0 0.0 0.0 0.25 1.42612 00001

} End of lines for label/species, A(I), and ID(I)

17)

503
504
505
506
507

# Unless MEP analysis, Fourier synthesis, or MEM analysis is carried out,

# set NVOXA, NVOXB, and NVOXC at 0; then, these three are regarded as dummy data
NVOXA = 0: Number of voxels along the a axis.

NVOXB = 0: Number of voxels along the b axis.

NVOXC = 0: Number of voxels along the c axis.

7)

824
825

NUPDT = 0! Variable parameters (ID = 1, 2) in the input file remain unchanged
NUPDT = 1: Variable parameters (ID = 1, 2) are updated in the packing mode.
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Table 3 The list of the parameters optimized in YAG.ins

315

SHIFTN  7.11466E-2 2.42176E-2 3.77026E-3 0.0 1000
*SHIFTN 7. 11466E-2 2. 42176E-2 3. 77026E-3 0.0 1000
sk SHIFTN 7. 11466E-2 2. 42176E-2 3.77026E-3 0.0 1000

# Peak-shift parameters

327
328

BKGD 114.731 -1.26701E2 139.203 -1.01934E2 68.1125 -3.94252E1
23.2694 -7.40064 -2.04399 3.59303 0.0 0.0 111111111100

*#BKGD  37. 7558 —1.567456E1 5.59208 -3.87352 2.23597 —4.56253
—2.18559E-1 —4.22123 1.96811 4.49604 0.0 0.0 111111111100

ok BKGD  32.4459 -1.45173E1 8.45521 -7.01271 4.24352 -4.6293 0.433792
-3.60975 3.01585 2.14443 0.0 0.0 111111111100

343
344
345

| Scale factor

SCALE  3.55651E-5 1
*SCALE 2. 907E-8 1
sk SCALE 2. 22821E-7 1

381
382
383
384
385
386
387

388
389
390

391
392

else if NPREN = 1 or NPREN = 2 then

# Non-relaxed reflections: split pseudo—-Voigt function

# Relaxed reflections: Modified split pseudo—Voigt function.

# FWHM parameters, U, V, and W, plus a dummy

FWHM12 5. 77812E-3 -1.63943E-3 5.65595E-3 0.0 1110
*FWHM1Z 6. 85604E-3 —8.616E-4 6.00559E-3 0.0 1110
sekFWHM12 2. 93818E-3  —8.53362E-3 6.51975E-3 0.0 1110

# Asymmetry parameters, a0, al, and a2 plus a dummy.

ASYM12 1.04564 0.14424 -4.14686E-2 0.0 1110
#ASYM12  0.93988 0.192765 -3.39277E-2 0.0 1110
#kASYM12 0. 38527 —6.59917E-2 7.37562E-3 0.0 1110

# Decay parameters, eta_L0, eta_Ll, eta_HO, and eta_HI.

ETA12 0.6106 0.13955 0.502513 0.177147 1111
*ETA12  0.386169 -3.83843E-2 1.9129 0.237197 1111
#kETA12  1.29404 0.548202 2.90735 -2.44874E-1 1111

| Profile parameters

431

PREF 1.0 0.998462 0.0 0.0 0.0 0.0 010000
*PREF 1.0 0.998462 0.0 0.0 0.0 0.0 010000
#PREF 1.0 0.998462 0.0 0.0 0.0 0.0 010000

| Preferred orientation

437

CELLQ 12.002 12.002 12.002 90.0 90.0 90.0 0.0 1110000
*CELLQ  11.9929 11.9929 11.9929 90.0 90.0 90.0 0.0 1110000
#CELLQ  11.9897  11.9897 11.9897 90.0 90.0 90.0 0.0 1110000

| Lattice parameters & Q

450

451
452

01/02- 1.0 0.1002 0.1989 0.2818 0.744733 01111
*01/02- 1.0 0.1002 0.1989 0.2818 0.744733 01111
#%01/02- 1.0 0.1002 0.1989 0.2818 0.744733 01111
#02/0- 1.0 0.591772 0.469808 0.25 0.743478 01101
#03/0- 1.0 0.339147 0.257266 6.98124E-2 0.835736 01111

| Structure parameters
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453

454

455

456
457

Y1/Y3+ 1.0 0.125 0 0.25 0.552323 00001
*Y1/Y3+ 1.0 0.125 0.0 0.25 0.552323 00001
#Y1/Y3+ 1.0 0.125 0.0 0.25 0.552323 00001
Al1/A13+ 1.0 0.375 0 0.25 0.648404 00001
#A11/A13+ 1.0 0.375 0.0 0.25 0.648404 00001
#kA11/A13+ 1.0 0.375 0.0 0.25 0.648404 00001
Al2/A13+ 1.0 0 0 0 0.531459 00001

*A12/A13+ 1.0 0.0 0.0 0.0 0.531459 00001
#%A12/A13+ 1.0 0.0 0.0 0.0 0.531459 00001
#F/F- 1.0 0.0 0.0 0.25 1.42612 00001

} End of lines for label/species, A(I), and ID(I)

822
823
824
825

| Update of hoge. ins

NUPDT = 0! Variable parameters (ID = 1, 2) in the input file remain unchanged

NUPDT = 1: Variable parameters (ID = 1, 2) are updated in the packing mode.
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“The coefficient matrix is not positive definite.

HAHLIT—Avt—T%FERLUTETIIEM L2, ST [int 7 7 4 VD EFIC GENERAL, A5 v 7#

BANENTHW] ZEPERTHL Y L2505 7-0T, YAGInt 7 7 4 VOIS %

GENERAL
4501
10.0000 84
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Hoge.ins : ffifiiE /N7 A — & —7¢ EOPHEMEANT) 7 7 A v
Hoge.ins.BAK : Hoge.ins 7 7 A VDX 7T v 7

Hoge.lst : fifdTfE RO I17 7 A v

Hoge.gpd : 2-theta vs calculated intensity etc.

Hoge.plt : gnuplot TOHNEXEFEET D

Hoge.xyz : JiF[#IFERE - fEGAOFHRAL )70 &

Hoge.inflip : REWEEMNTH 7 7 77 F 2 superflip DAT) 7 7 A )V

BoN7 YAGegpd 27 7 712 L720H Figure 2(A) Thh, —FHEL2ETIHETHL SHEY 1,
Rwp = 65203 Rp =55627 RR =90496 Re=11.08 S =58816

Thbo WHED/NT X —% —flld Table 3HII*TRLTH 5,
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Figure 2(A) Rietveld analysis results of YAG after 1 cycle
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Figure 2(B) Rietveld analysis results of YAG after 5 cycles
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