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GUI Changes

New icon set:

File Edit  View Proie_ct Run _R|e_su|ts Initrument Tools  Window HE|EI

EEEBLLLBE DPLRIT LA L%

Projects g x

Name Status ‘

@ D E‘l, Q vl |-:ReferenceStl'uctures:- ~ -0.000227 &
181018-04.5av* 181018-04.Ist*

D_180015TCP 700?C a

131018-04.dia

Ho9R10 nA

181013-04.dia

Support for dark mode on OS X:

EEBPM%BW@@@@IA_QE®D» -
(<] =] Projects

Name ~ | Status

J |<Reference Str a 0.000000 T
X ex1-file1.XRDML * ex1-filel.sav

> exl-filel dle

ex1-file1 0
> lessong-.. idle

ex1-filel.XRDML

ex1-file1 0

SO LB DIPRIL AT

= D> »
Projects

~ | Status
> exi-filel idle
> lesson6-... idle

0.000000 2
X lesson€-ex1-file01.brml lesson6-ex1-file01.sav*

0 @ Convergencs
100

lesson6-ex1-file01.brml

RMS Forschung 50% HA ink 1000deg Amy W.J
80
60
40
20

Projects Plot Options

Convergence Progress



GUI Changes

Summary tables:

uantities and Global GOALs i Refined Parameters n
C:h\xrd\ 005\Example 1\exl-file01.1
Rip=6-31%, Rewp 2 47 Parameter Value ESD
Parameter, Goal Va ¥ Statistics
QHAp Rwp 8.03
Rexp 7.3
Qwhitl 0.0445 0.0013 ¥ 131
- GoF 1.10
v Global GOALs
QalphaTCP 0.6299 0.0029
QOuyapatite 0.0605 0.0016
QbetaTCP 0.3095 0.0030
L. v Local GOALs
Statistics, Global GOALs, and v alphaTCP
. . A 1.28750 0.00009
Local GOALs summarized in B 2.7304 0.0001
C 1.5221 0.00007
Grain5ize(1,1,1) 938 2.6
v Oxyapatite
A 0.84265 0.0000%
C 0.68868 0.00009
GrainSize(1,1.1) 792 1.2
v betaTCP
A 1.04064 0.00005
C 3.7314 0.0002
GrainSize(1,1,1) 172.0 14.0
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GUI Changes

Text editors:

BYPECLSLHT AL

181018-04.dia  181018-04.5av [E]

Line numbers

=®aD> B> OTE Q

-

131018-04.Ist [

!

A 2 % Theoretical instrumental

4 % Wavelength

5 LAMBDA=CU

[ % Phases

T STRUC[1]=TCP-alpha.str
8 STRUC[2]=Apatite-0.3tr
9 STRUC[3]=TCP-keta.str

1a % Measured background

12 RU=10
13 % Measur
14 WVAL[1]

13 % WHMRX=E0
15 % Result list output
20 LIST=181018-04.1st
21 % Peak list « u

LY AITPOITT—101 010 0 -

% SamplelID: D 180015 TCP 70032

function

3 VERZERR=RME-DE-ADS-15-LynxEveXE.geqg

11 UNT=RMS5-DE-ADS-15-LynxEveXE-bkgr.xy

Ctrl + Scroll wheel
changes text size

Change permanently:
«Edit = Preferences > Text editors»

181018-04.dia  181018-04sav B  181018-04.st ()

1 % SampleID: D 180015 TCP 7007?C a

2 % Theoretical instrumental function
3 VERZERR=RMS-D8-ADS-15-LynxEyeXE.geq
4 % Wavelength

5 LAMBDA=CU

© % Phases

7 STRUC[1]=TCP-alpha.str

8 STRUC[Z2]=Rpatite-0.str

9 STRUC[3]=TCP-beta.str

10 % Measured background

11 UNT=RMS-D8-ADS-15-LynxEyeXE-bkgr.xy
12 RU=10

13 % Measured datﬂ

14 VAL[11=181018-04.xv
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GUI Changes

Spell checker underlines common mistakes:

—
—

—
(s N e = IRE S s 0 T Y P S )

[H
L MBS IS PV (S I

B
i

PHASE=betaTCP // 04-008-3714
MineralName=Whitlockite

Formula=Ca3 (P0O4)2

SpacegroupNo=16l HermannMauguin=R3c

PARAM=A =1.0439 1.033571.0543

PARAM=C=3.7375 3.738073.7749

RP=4 kl1=0 PARAM=k2=0 0~0.0001 PARAM=Bl1=0 070.01 GEWICHT=SPHARE
GOAL=GrainSize (1,1, 1)
GORAL:betaTCP=GEWICHT*ifthenelse (ifdef (d),exp(my*d*3/4),1)

E=CA Wyckoff=b x=-0.2766 y=-0.1421 z=0.1658 TDS=0.00686924

E=CA Wyckoff=b x=-0.383¢ y=-0.1775 z=-0.0336 TDS=0.00673765

E=CA Wyckoff=b x=-0.2721 y=-0.1482 z=0.0606 TDS=0.01873909

E=CA (0. 5000] Wyckoff=a x=0.0000 y=0.0000 z=-0.0850 TDS=0.011053%¢

o T ol s LWl el B = = TN EE Il e W}
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GUI Changes

Show / hide certain table columns
(for less information clutter)

Add / Remove Phases ? X ' Add / Remove Phases ? x © Add/ Remove Phases ? X
[ Generate default contral file for instrument configuration: RMS-D3-ADS-15-L ymiEyeXE [ Generate default contral file for instrument configuration: RMS-D3-ADS-15-L ymiEyeXE [ Generate default contral file for instrument configuration: RMS-DB-ADS-15-L ynxEyeXE
AddPhases ~ — RemovePhases AddPhases ~ — RemovePhases AddPhases  — RemovePhases
Fiter: | Fiter: | | i Fiter: | | G-
File Name Phase File Name 2 File Name ~
¥ CARMSPRG\Profex-4.0.0-rc190828- 64bi.. v C\RMSPRG\Profex-4.0.0-rc190828- 64bit\Structures v C\RMSPRG\Profex-4.0.0-rc190828- 64bit\Structures
~ Phosphate ~ Phosphate ~ Phosphate
[ AIPO4.str AIPO4 [ AIPO4.str [ AIPO4.str
[ AIPO4-1Hydrate.str AIPO41Hydrate [ AIPO4-1Hydrate.str [ AIPO4-1Hydrate.str
[ Apatite-Cl.str Chlorapatite [ Apatite-Cl.str [ Apatite-Clstr
[ Apatite-CO3-A.str CO3Apatited, [ Apatite-CO3-A.str [ Apatite-CO3-Asstr
[ Apatite-CO3-B.str CO3ApatiteB [ Apatite-CO3-B.str [ Apatite-CO3-B.str
[ Apatite-Fstr Fluorapatite [ Apatite-Fstr [ Apatite-F.str
[ Apatite-F-Mn.str CaMnApatite [ Apatite-F-Mn.str [ Apatite-F-Mn.str
[0 Apatite-F-Sr.str CaSrFApatite [0 Apatite-F-Sr.str [ Apatite-F-Sr.str
[ Apatite-O.str Ouyapatite [ Apatite-O.str [ Apatite-O.str
[ Apatite-OH.str Hydroxyapatite [ Apatite-OH.str [ Apatite-OH.str
[ Apatite-OH-Cu.str CuHydroxyapatite [ Apatite-OH-Cu.str [ Apatite-OH-Cu.str
[ Apatite-OH-m.str Hydroxylapatiten 01-076-0694 [ Apatite-OH-m.str [ Apatite-OH-m.str
< > ] [ Apatite-OH-m2.str " B [ Apatite-OH-m2.str v !
[[] overwrite existing files Shawing favorite phases only @l [[] Overwrite existing files Showing favarite phases only @l [[] Overwrite existing files Shawing favorite phases only @l
Expand/Collapse Cancel 1 Expand/Collapse Cancel . Expand/Collapse Cancel

Right-click on the table header
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New Modules: Search/Match and Peak Detection

Previous versions:

Method

Double-clicking strongest
peak

Strengths

Very fast

Limitations

Fails in case of texture
Internal STR repository only

Scrolling through reference
structures

Largely unaffected by
texture

Manual search (tedious)
Internal STR repository only

Profex 4:

Method

Full-profile search-match
(derived from [1])

Strengths

Good hit rate

Limitations

Slow
Internal STR repository only

Peak detection, export to 3™
party software

Searches COD and PDF
databases

Requires 3™ party software

[1] Lutterotti, L., et al., «Full-profile search-match by the Rietveld method», J. Appl. Cryst. 52, 2019, 1-12.
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Full-Profile Search-Match

v Refines each structure file separately

v Uses a restricted refinement strategy
(no texture, no anisotropic parameters, limited number of iterations)

v Scores the structure files by the refinement statistics (Figure of Merit, FoM)
(see Profex User Manual Part 2)

¥ Requires a correct instrument configuration

N k‘ L W_J,J\ Wl

T r I [ 57T ‘L L
.00 % .00 0.00 5.00 .00 .00
Dfracion Arce (+28)

fnernent Protocol s

9086067k -01 00426226 -04 -1.00044 400 -2.18708916-03 ~ a| parameter  Value 50
36108050 -06 ~1.89706506-01 —6.4300364€-05 —6.8163043E-01

5710E+01 3.88245156+01 7203687E 1.2902723E+02
1.14288106-06 -3.50505526-06 4.8254081E-01 0.0000000E +00
9.7593819€+01 8.32 2E+01 8.3329468E+01 8.9300685E+01 00029 0.0008
6.9178941E+01 5.2477209E+01 4.3563769E+01 3.4209386E+01 09971 0.0008
0.0000

rho=1.21%

efinement completed in 00:00:16.968 hh:mm:ss.ms




Full-Profile Search-Match

Profex 4.0.0-rc190826 - O X
CFile Edit View Project  Run  Results  Instrument Window Help
E E E D UM UU_-'L B W Ih @ @ E | BEE @ D [:» D El, Q Q |<REfErence Structures = ~ { [
= ~  Plot Options
Projects X JC_KS_MC.xrdml Search/Match Phases 2 X
Refinement Protocol
Name Status JC_KS_ M i . JC_KS_MC.xrdml Datat Control Results
S IC KS MC idle LR Chemical Composition TTT T[T T T[T T T T[T T T [ TT T T TT T T[T T T [TTTT onirols esul
I Context Help —— K5 MCO | O Favorites 73
12000 Convergence Progress | @ Directories 752
L Peak Integral 4
& r1 egras Repository Mumber of phz
L Peak List ] v [0 C\RMSPRG\Profex-4.0.0-rc19... 1
Search/Match Phases [ sic 26
Refined Parameters i [ Phosphate 7
[ Organic 12
[ Minerals 76
< — [ MetalshlloysOxides 24
7 -
I = = | [ Ceramics @9
Plot Options g x § i [] Cement 12
Scan Scaling Vertical Offset| =~ | i [] BGMN 412
JC_KS_MC O 1.00 0.00 % 6000 — _ [ Alumina-Titania-Zirconia-... 17
=
4000 — —
2000 — —
. MU.MJ | w puch
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 s50.00 &5.00 70.00
< N Diffraction Angle [*ZThetz]
[ Ci\xr\S19_0007\Profex-search-match\JC_KS_MC.xrdml | [1Project | [A=15406A |[26= 0000° |[I= 0.000cts |[d= 0000A ||
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Full-Profile Search-Match

Search/Match Phases n

Page «Database»:
- Select the subset of the Profex structure

Database Controls Results

. . O Favorites 73
file Repository to be searched. ® Directores o
- Searching among all 752 structures Repository Number of phz
. . ~ [] CARMSPRG\Profex-4.0.0-rc18.., 1

will take a long time... [ sic 2

[] Phosphate TE]

[ oOrganic 12

[] Minerals 76

[ MetalsAlloysOxides 24

[] Ceramics 99

[J Cement 12

] BGMN 112

[ Alumina-Titania-Zirconia-.. 17

For our example: Check «Minerals»
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Full-Profile Search-Match

Page « CO ntrO|S)): Search/Match Phases n

- Select the instrument configuration
used to measure the dataset.

Datebase ;| Controls | Reslts

%

Instrument configuration xpert-xcel-fds-0250

(®) Characteristic Radiaton |cu

%

- Select the wavelength distribution. O Swnchvotron Radiation [0,0500000 :
- Specify the number of iterations and Number of lteratons |15 3
inimum Angle , =
angular range to be used for i e oo |
. Maximum Angle |55,00 = |

phase matChIng' [ allow anisotropic parameters

] refine sample height displacement

For our example:
Instrument = xpert-xcel-fds-0250
Radiation = CU

Number of iterations = 15
Minimum angle = 8.0

Maximum angle = 55.0

1 I TR PR ST |
I 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 5500 60.00 65.00 70.00 RMS .
Diffraction Angle [#2Theta]




Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- No results yet o
- Columns «Phase» and «Fraction» can > Py
be hidden (right mouse button)

Database Controls R

Start Search/Matching: @

Pinne% [t &

-
' Profex 4.0.0-rc190826 File Source

File Edit View Project Run Results Instrument Tools Window Help

ECEBLLLBY DP9VIFALALLE > OONHQ

Projects 0 oX JC_KS_MC.xrdml

Mame Status JC_KS_MC 0O

5 IC KS MC idle L e e e L s oy s
12000 |— ‘
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Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- Best matches appear on top of the list o
- Absolute FoM has no meaning, -~ o -

|y Calcite.str

varies strongly from dataset to dataset Cochest S—
Corundurm.str 0.044843

- Click on phase to show hkl lines

Database Controls Results

Arcanite.str 0.041963
Troemelite.str 0.035226
Periclase.str 0.034704
Flucrite.str
S, Turmaline-Schorl.str
- = % Gyrolite.str
Instrument  Tools Window Help Muscovite2M1.str
MPCRFLtu= @y fo o | oo ] Wollastonitel Astr
IC_KS_MC.xrdml Graphite-3r.str
IC_KS_MCO IC_KS_MC.srdml Shlykovite.str
L L N B B R T T T T Mewberyite.str
12000 J —— IC_KS_MCO ] TP T I
F ] Pinned Phases V|t
10000 |~ =
= r 1 File Source
S 000 —
E n ]
% 8000 — 4
& B
£ ]
4000 |- -
2000 } J L E
u_,,‘ J— o, | LL‘H‘JL; )ULLMA...WA.“_

10.00 15.00 20.00 25.00 30,00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00
Diffraction Angle [*ZTheta]

Caxrdml [1Project | [A=1.54060A] [26= 0.000° |[I= 0.000cts |[d= 0.000A ||

RMSh
A 4



Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- To accept matches, select the file

Database Controls Results

. . Score List
and pln It File FoM A

Corundum.str 0.044543
Arcanite.str 0.041963
Troemelite.str 0.035226
Periclasestr 0.034704
Flucrite.str

Turmaline-Schorl.str

Gyrolite.str

Muscovite2M1.str
WollastonitelA.str
Graphite-3r.str
Shlykovite.str

Newberyite.str
KaoclinitelA.str
Zincite.str
Run SearCh/MatCh agaln tO Pinned Phases i t
perform a residual search File Source
Calcite.str matched
@ Deolomite.str matched

RMSh
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Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- Residual search results e
- Pin Corundum.str - — A
- Run another residual search... EEShEgee oo70128

Muscovite2M1.str 0.046731
Arcanite.str 0.045005
Periclasestr 0.043915
Graphite-3r.str 0.043401
Graphite-2h.str

o ) - - _5_""“;"" Quartz-p3221.str
WollastonitelA.str
Magnetite.str

[j NN @ A X f?v E®D PO o A l Turmaline-Schorl.str

JC_KS_MC.xrdml ClinochlarelA.str

Database Controls Results

Instrument  Tools  Window  Help

IC_KS_MC O IC_KS_MC.xrdml Ganophyllite.str
LI N B N B B B L T T T T T T T L T T T LI I L B B B B 5h|yk0\rite.§tr
—— K5 MCD

Quartz-p3121.str

. LR

Pinned Phases l t

3000

File Source

Calcite.str matched
Deolomite.str matched

2000

Intensity [counts]

1000

25.00 30,00 35.00 40.00 45.00 50.00 55.00 580,00 65.00
Diffraction Angle [*ZTheta]

1Cxrdml [1Project | [A=154060A][26= 0.000° |[I= 0000cts |[d= 0.000A |]

RMSh
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Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- Arcanite is a false positive

Database Controls Results

Score List
due to proximity of dolomite peaks. -~ o -
- Final match list: (Arcanitestr 0054858

Katoite.str 0.051196
Tuite.str 0051131
Struvite,str
Gypsum.str
Albite.str
Anhydrite.str
Ardealite.str
Biotite1M.str
Cristobalite.str
Diamond.str
Ettringite.str
Glauconite.str
Hematite.str

Pinned Phases l t

File Source
Calcite.str matched
Deolomite.str matched
Corundum.str matched
Quartz-p3221.str matched
Muscovite2M1.str matched

RMSh
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Full-Profile Search-Match

Page « Results»: Search/Match Phases n

- Create a refinement project from
the plnned phaseS: (@) Characteristic Radiaton |cu w
- Instrument settings are applied and O Sunchvatron Radiation [0.0500000 rm

Database Controls Results

Instrument configuration wpert-xcel-fds-0250 w

pinned phases are pre-selected Number of terations [15 2]
Minimum Angle |8.00 s |
Maximum Angle |55.00 s |
[ allow anisotropic parameters
~ Add / Remove Phases 7 X ] refine sample height displacement
Generate default control file for instrument configuration: wpert-wcel-fds-0250
Add Phases — RemovePhases
Fiter: | Lol
File Name Phase 2
' > MetalsAlloysOxides
¥ Minerals i Pinned Phases L[t B
[ Albitestr Albite |
[ Anatase.str Anatase 1 File Source
[ Anhydrite.str Anhydrite

[ Aragonite.str Aragonite / — Calcitestr matched
[ Arcanite.str K2504 | Dolomite.str matched
[] Ardealite.str Ardealite Corundurm.str matched

[] Bassanite.str Bassanite .
[] BiotitelM.str B\ot\te_l‘v‘l/ Cuartz-p3221.str matched
Muscovite2M1.str matched

Calcite.str Calcite

[ Chamosite.str Chamaosite

[ Chromatite.str CaCr04

[ Clinoatacamite.str Clinoatacamite

[ ClinochlorelA.str ClinochlorelA

Corundum,str Corundum

[ Cristobalite.str Cristobalite "]
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Full-Profile Search-Match

Refinement can be started immediately...

Profex 4.0.0-rc190826 - O X
File Edit View Project Run Results [nstrument Tools Window Help
EEBRLLLEAY DPCRILALtr=®> > 0FH Q0 Eeemmms ==
Projects 8 X | IcKsMCdia @ JCKSMC.sav D] Jcks_mcst )
Name Status IC_KS_MC 0 IC_KS_MC.dia
5 JC KS MC compl [T T T T [ T T T T[T T T T [T T T T[T T T T [T T T T [T T T T [T T T T [ T T T T[T T T T [TT T T[T T T T [T T 1T [T TT7T]
- F | | | | 1 [ (N e 1 [
12000 - I P! o ! Lot o, T [obeeed H
C | | m III [ II [ e e 11} III‘I L] \III‘IIH IIIII LN} ”II I} IIII mri IIIIIIIIIIIIIIIIIIIIII IIIHI mmi Tealcuated I
10000 — —— Background =
- — Caldte -
r —— Corundum N
_ gy — —— Dolomite =
¢ >| B = ——— MUSCOVITE_2M1
3 6000 — — 5i02p3221 —
Plot Options g x| = C ]
= C ]
Scan Scaling Vertical Off: ™ E 4000 — -
I observed 100 000 £ r 1
Icalculated  1.00  0.00 LIEH |y ]
1.00 -2565.54 E A L N _J N jLJL I h A A A JJL}L b b A_i‘ o st b ]
Background 1.00 0.00 o
Calcite 1.00 0.00
Corundum 1.00 0.00
Dolomite 1.00 0.00
MUSCOVITE . 100 0.00 b b P v v b b b P P b v v P g by g
Si02p3221 - 1'00 OIOO w 10.00 15.00 20,00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 65.00 70.00
P locheec : ' S Diffraction Angle [*26]
Refinement Protocol & X  Refined Parameters g x
-1.5308020E+02 1.2526571E+00 -3.3426726E+01 5.5238289E-20 -6.2493344E401 A || parameter Value ESD
5.9579461E+02 4.3062240E+02 3.4914850E+02 2.891500%E+02 2.3259471E+02 v Global GOALs
1.8314442E+02 1.4505612E+02 1.1774883E+02 9.T7118712E+01 T7.T7T720707E+01 QCalcit 05509 0.0028
5.9480766E+01 alete : :
QCorundum 0.2075 0.0024
1-rho=1.96% QDolomite 0.1970 0.0020
OmuscZm1 0.0089 0.0022
Refinement completed in 00:00:08.171 hh:mm:ss.ms 2 Qsi02p32 0.0277 0.0018
< > v Llocal GOALs
[ C\xrd\S19_000T\Profex-search-match\JC_KS_MC.dia| 1Project | [A=1.54060A ] [26= 0000° |[I= 0.000cts |[d= 0.000A || |
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Full-Profile Search-Match

Speed up the process:

Reduce number of iterations

(typically 10 —15)

Increase minimum angle to just below
the first observed peak

Reduce maximum angle

Do not clip low-angle peaks!

Search/Match Phases n

Datebase ;| Controls | Reslts

Instrument configuration xpert-xcel-fds-0250 w

(®) Characteristic Radiaton |cu w

(O) synchrotron Radiation 00500000 nm >

Mumber of Iterations |15 > |

Minimum Angle |8.00 = |

Maximum Angle |55.00 = |

[ allow anisotropic parameters

] refine sample height displacement

RMS h

20.00 25.00 30.00 35.00 40.00 45.00 50.00 55000
Diffraction Angle [#2Theta]

60.00

65.00

A 4



Full-Profile Search-Match

. Search/Match Phases n
Improve hit rate:

- Strongly textured samples may benefit

Database Results

%

Instrument configuration xpert-xcel-fds-0250

from refining anisotropic parameters. @ Characteristic Radiaton | .
- St ro ngly d ispla ced Sa m ples m ay O Synchrotron Radiation 10.0500000 nm =
. . R . umber of Iterations =
require refinement of height displacement. mbsr et s 2l
Minimum Angle |8.00 - |
Maximum Angle |55,00 = |

] allow anisotropic parameters
[] Refine sample height displacement

Both options often increase the
number of false positive matches.
Only activate for residual search.

T I TR PR ST Vi LT 1 1 1 (i 1 1 T
I 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55000 60.00 65.00 70.00 RMS k
Diffraction Angle [*2Theta] "



Full-Profile Search-Match

Search/Match Phases

Database Controls Results

Score List
File FaM

iArcanite.str
Katoite.str 0.0511%6
Tuite.str 0.051151
Struvite.str 0.051033
Gypsum,str
Albite.str
Anhydrite.str
Ardealite.str
BiotitelM.str
Cristobalite.str
Diamond.str
Ettringite.str
Glauconite.str
Hematite,str
Ll it o

Pinned Phases 1

File Source

Calcite.str matched
Dolomite.str matched
Corundurm.str matched
CQuartz-p3221.str matched
MuscovitedM1.str matched

Final residual search:

Anisotr. not allowed

Anisotr. allowed

Search/Match Phases

Database Controls Results

Instrument configuration

(@ Characteristic Radiation |CU

(O synchrotron Radiation  0,0500000 nm

wpert-xcel-fds-0250

Ak

L3

Ak

Mumber of Iterations |15
Minimum Angle |8.00
Maximum Angle 55.00

| Allow anisotropic parameters I

[ refine sample height displacement

Search/Match Phases

Database Controls ResLilts

Score List
File FaoM
iAlbite.str ; 0.105820
Anhydrite.str 0.105820
Cristobalite.str 0.105820
Ettringite.str 0.105820
Leucite.str 0.105820
Quartz-p3121-HP str 0.103820
Spinel.str 0.105820
Lime.str 0.105721
Merrillite.str 0.105708
Periclase.str 0.105708
Rutile.str 0.105708
Wollastenite-Pseudo.str 0.105708
Diamond.str 0.104725
Gypsurm.str 0.104395
Wt tiom o AAAETn
Pinned Phases I
File Source
Calcitestr matched
Dolomite.str matched
Corundurn.str matched
Muscovite2M1 str matched
Quartz-p3221.str matched

RMSh
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Full-Profile Search-Match

Summary:

Full-profile search-match with good hit rate
Excellent residual search hit rate

Easily create refinement projects from
matched phases

Slow
Only searches internal structure repository

Search/Match Phases

Database Controls Results
Score List
File Fol

L ———
Enhydrite.str 0.105820
Cristobalite.str 0.105820
Ettringite.str 0.105820
Leucitesstr 0105820
Quartz-p3121-HP.str 0.105820
Spinel.str 0.105820
Limestr 0105721
Merrillte.str 0105708
Periclase.str 0105708
Rutile.str 0105708
Wollastonite-Pseudo.str 0105708
Diamond.str 0104725
Gypsumstr 0104395

Pinned Phases

Calcitestr
Dolomite.str
Corundum.str
Muscovite2M 1 str
Quartz-p3221.str

15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Diffraction Angle [#2Theta]

60.00

65.00

70.00
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Peak Detection

Peak detection with EFLECH (part of BGMN)
Export peak list to 3™ party Search/Match software

' Profex 4.0.0-rc190826 — [m| *
File Edit View Project Run Results Instrument Window Help
SEBDLLBE D9 R (@ o X el ey D e r— /|
= «  Plot Options
Projects F X JC_K5_MC.xrdml Peak List g x
~  Refinement Protocol
Mame Status JC_KS_M i i JC_KS_MC.xrdml hid list: -
5 IC_KS.MC compl rrrry Chemical Compasition TT T T[T I T T [T T T[T I T T[T T[T T[T I [ TTITT '
- L Context Help X KksMCO o —_ &
12000 — -7 —
L Convergence Progress i
N Peak Integrals ]
10000 Peak List 7
Search/Match Phases ]
< _
L ~  Refined Parameters i
Plot Options = F B
= L 4
Scan Scaling Vertical Offset| £ 6000 — —
JCKS.MCO 100 0.00 £ L _
4000 — —
2000 — —
s Brrrtrrrrtrreb et Ul .UUMMJJMAMHJ
10,00 15.00 20.00 25.00 30.00 35.00 <0.00 45.00 50.00 55.00 50.00 £5.00 70.00
< 5 Diffraction Angle [*ZTheta]
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Peak Detection

Profex 4.0.05

File Edit View Run Results Instrument Tools Window Help

E E E D lh @ Run Search-Match T ﬁ ; @ > P 0> El, O\ < |<Referencestructures> ~ { ’

= Run Refinement F&

Projects Peak List g X
% Run Batch Refinement F10
MName ) . JC_KS_MC.xrdml hid list: -
5 JC_KS.MC D. Abort Current Refinement Shift+F9 LR L R R R R RN LR AR ’
Abort All Refinements Shift+F10 — ks MCO = &

Run Peak Detection 4
Follow Active Refinement ]
'E |- -
< > £ 8000 [~ —
Plot Options x| = - —
Scan Scaling Vertical Offset E 6000 — —
Fl JCKSMCO 100 0.00 £ L } i
- [ Select Instrument Cenfiguration 7 x
4000 [—
[ Instrument Configuration File | xpert-xcel-fds-0250 w
2000 —
L Wavelength
o LI A (®) Characteristic cu “
10,00 15.00 20,00 25.00 30.00 35.00 =
Diffracton| ) Synchrotron 0.070000 nm z
< >

For our example:
Instrument: xpert-xcel-fds-0250
Wavelength: Characteristic CU
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Peak Detection

Profex 4.0.0-rc190826 — [m| *

File Edit View Project Run Results Instrument Tools Window Help

EEEBLCLLBE DPRIFTA L%

s> POIHQY

<Reference Structures > ~ { ’0.000000 :

Projects F X IC_K5_MC.xrdml Peak List 5 x
Name Status HESELEN e[S el hil list: | IC_K5_MC 0 peak data v
» JC_KS_MC Comp| 7I TTT | TTTT ‘ TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT | TTTT | TTTT | TTTT | TTT I7
F —— CKSMCO - — &
12000 — ——— IC_KS_MC 0 pezk data ]
C ] 2theta [7] d [nm] Intensity [a.u] *
10000 [ 3 1 19.8312 0.4473 71,9460
= i 1 2 208484 04257 119.9208
< > E 8000 - _
- 8 r b 3 220285 0.4032 31.5712
Plot Options [ 4 = - 4
Scan Scaling Vertical Offset| 2 6000 |- . 1 23.0642 03853 749.8248
JCKSMCO 100 0.00 = [ ] 5 240512 0.3697 89.5717
JCKS MCO.. 1.00 0.00 2000 7
r b 6 25.5695 0.3481 7273246
2000 - ] 7 2656299 03345 §72.5722
k. ] 8 204120 0.3034 12298.0000
o LTIty Ll ‘“\Li-l\‘uu -LJJALJM--hLLwL-Il-.LJT
10.00 1500 20.00 2500 30.00 35.00 40.00 45.00 5000 55.00 60.00 65.00 70.00 9 308293 0.2889 6336.1505 v
p= 2 Diffraction Angle [*ZTheta] < >

List of detected peaks is appended as a new hkl scan
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Correct identification of Ka, and KB peaks
Outstanding deconvolution of overlapping peaks
Very sensitive to low-intensity peaks

badal
am

Peak Detection
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Peak Detection

Peak List B
Save peak list to file

hid list: |JC_K5_MC 0 peak data ~
2theta [*] d [nm] Intensity [a.u.] ™
Save hkl list to CSV *
1 19.8312 0.4473 71.9460
+ <« 5190007 » Profex-search-match v O "Profex-search-match” durch... @
2 208484 04257 119.9208 Organisieren ¥ Neuer Ordner = -~ (7]
'S
3 22028 04032 31572 3 Dieser PC Inhalt des Ordners wird aufgelistet...
4 230642 0.3853 749.8242 - 3D-Objelte
[&] Bilder
5 24.0512 03697 89.5717 [ Desktop
Dokumente
6 25.5695 0.3481 T27.3246
; Downloads
7 26,6299 03345 678.5722 B Musik
m Videos
2 294120 0.3034 12898.0000 i+ Lokaler Datentra
v
9 309293 0.2889 £336.1505 T e e
A—— Dateiname: | peak-list.dif v
10 :33.5049 i 0.2672 231.20M Dateityp:| 2theta values (*dif ~0IF) | v
11 351395 0.2552 1093.2758
A Ordner ausblenden \ Abbrechen
12 352735 0.2542 141.1452 \
13 35.9862 0.2494 1211.9070 .
Set format to «2theta values (*.dif)»
14 365304 0.2458 35.0244 W
< >
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Import Peak List in Match!

<& Match!*
Fle Edit View Pattern [GEEN Search Entries Datsbase Tools Help
DEHEE % || adpeake Al omar S8 9ver BA R @
Irel % Import from file =
* Delete Import peak data from a 2-column or Stoe PKS file, and add themn to the current experimental
850+ - ul
38 Delete all peaks Shift+Del Background
500+
Activate
850 i
200 Deactivate
7504 Mark uncorrelated peaks
7004 Calculate peak residuals...
650 Scale relative intensities < Select the peak data file to import: X
600+ . .
ceo ] Refill residuals 4 |« 5190007 » Profex-search-match v|®| | "Profex-search-match” durch... @
500 4 Organisieren = Meuer Ordner = -~ M 0
450
400
350
300
2504
2004 peak-list.dif
150
100 J
] J I A M A
[ i JII A l . S A A At b
T T T T T T T T T T ?
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 £5.00 §0.00
Cu-Ka (1.541874 A)
Dateiname: | peak-list.dif v‘ Peak list (2 celumns: 2theta/d |} ~
1. Open scan file

2. Select «Peaks = Import from file»
3. Format «Peak list (2 columns: 2theta/d I)»
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Import Peak List in Match!

< Set Experimental Details ? X

Please select the radiation type and wavelength applied in

the diffraction experiment ‘peak-ist.dif
Peaks Search Entries Database Tools Help

Iype of radation A® LaA ALl ANKRKRS -

E 8 9>~ B AR W

® X-rays I Meutron

Wavelength
I 1.5418740 A (Cuka) -

+

Experimental pattern
Calculated pattern (exp. peaks) (Rp=170.1 %)}

Background

Abscissa (value r

nge; 8.85-74 58)

() theta [9]

(®) 2theta [7]

d [Angstrom]

@Help

-

[N
||

ot
[

T T
10.00 15.00

Cu-Ka (1541874 A)

20 oo 25 oo

BG.DEI

35 i

When exported as «d values (*.dif)» from Profex,

select «d [Angstrom]» here.

4D.EIEI- 45.00 SD. i}

55. i} BEI.DD

BS oo ?D oo

T
75.00
2theta
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Import Peak List in Match!

& Match!™ - O *
File Edit View Pattern Peaks GSearch Enfries Datsbase Tools Help
D =] E E’ = ohE LA ALl I“ A .m .‘k A o W&\ e % ® 9~~~ B 0 R o [~ Q‘ Find phases/entries
Irel1. 000 *1| composition® Structure Properties Peaks/Ranges References Su b
Experimental pattern -
. Calculated pattern (exp. peaks) (Rp=62.2 %) |1a 2a |3 |4 |5 |6b (7| & 1|2 [3a[4a|5a|6a|7a[8a|
B. nd S - =
200 [01-085-0849] Ca ( C 03 } Calcium Carbonate Calcite, syn ( 47.9%) |£| - g
0 L [p2| | i ge Blc|njolF|ne
7007 |P3| |Na Mg Allsi|p|s|d|a
5004 - o [P4| |k ca|sc|i|v |cr|Mn|Fe|co|ni culzn|6a|6e|as |se |Br [k
|5 | |mb sr|v |z |Nb Mo Tc|Ru|Rh|Pd Ag cd|In |Sn |Sb |Te | I |Xe
500 —
|P6 | |Cs |Ba |La |HF|Ta |W |Re|0s| Ir [Pt |Au|Hg|TI |Pb |Bi |Po | At Rn
400 |P7| |Fr |Raac
300 | L ||ce|pr |Nd Pm|sm|Eu Gd Tb Dy |Ho |Er |[Tm Yb |Lu
00 | ||t |Pa|u |Mp|Pu|Am|cm | Bk | Cf |Es |Fm|Md Mo | Lr
1004 Elen:ntselechon by mouse Mame: i
o Al =
e .y lLL.,,.‘ u__.ul..._x.in_uhml._..._.a._. HOn lreagle Elem. count: | =
| | [ I | | | L T i —
Formula sum: *®
| | | | | I REI IR WO [ o &
| 11 | | I [ N [ ) optional ¥ Tnorgarics only (no C-H-bonds)
| [ [ I I
| | | | Il I I I Preset: | None /new set v || save | Delete || Reset
T T T T T T T T T T T
10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 0.00 65.00 T0.00
Cu-Ka (1.541874 A) Siheta W Restraints (44433) | + Add. entries | [ Peaklist | || Datashest | 4|b
Color  Qual. Entry Formula Candidate phase P(2theta) P(I/I0) I scale fit, Ific FoM ¥ = Color Entry Formula Matched phase Quant.(%) ~
04-003-4435 TiN Titanium Mitride (Osbornite, syn) 0.6067 0.3306 0.0711 4.08 01-085-0843 Ca(C03) Calcium Carbonate Caldite, syn 47.9
01-076-6593 Mg O Magnesium Oxide 0.5303 0.9959 0.0514 3.06 01-081-8226 CaMg (C 0O3... Caldum Magnesium Carbonate 319
01-085-0625 Fe0.9420 Iron Oxide 0.5473 0.9978 0.0468 4.75 04-004-5100 AI203 Aluminum Oxide Carundum, syn 20.1
04-021-1221 Fe0.30 Mi0.32 AlD... Aluminum Iron Mickel (Steinhardtite) 0.5194 0.9992 0.0525 7.87
* 01-083-0539 Si02 Silicon Oxide (Quartz, syn) 0.5278 0.8768 0.0542 3.07
04-018-2554 Ge0.07 5i0.93 02 Germanium Silicon Oxide 0.5207 0.8755 0.0551 3.25
04-018-2596 Ge0.13 5i0.87 02 0.4879 0. 0586 343
01-070: 251? Silicon Oxide (Quartz, svn) =4
Robert Mathys Foundation, Site License 2th: 59.70 d:1.5490 Irel.:1000.00 134entries PDF-4+ 2019 RDE
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Import Peak List in QualX2

e QualX - [D:\519_0007\Profex-search-match'JC_KS_MCuxy] - X

File View Pattern Search Help
Exp-2th | Expl o

Deod M kS5 89 wsar|oo[aAA R &

900 — Experimental pattern (JC_KS_MC.xy)

File = Import diffraction data
- Select *.xy file
- Wavelength: CU

3

5 6004

=

400-

300

200

1004

10 15 20 25 k(] £ 40 [3 ] g5 60 65 70 v
2-theta

n| 1300 Counts| 3590.19 theta: | 26.706 & 3335 [

Mo || capp Compound Name Cherical Formula Peakpos, | Intensity Scale FoM | SQuant |~ 3%
57
-
=
- e
'_ ’
F T
r @
-
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Import Peak List in QualX2

=]

9004

800

Pattern | Search Help

- [D:\519_0007\Profex-search-match\JC_KS_MCuxy]

Range P =

[FEES

|

Create Background
Background Options

Subtract Background

Peak Search

Peak Search Options

Peak List

Delete Peaks Del
Import peaks from file
Radiation Wavelength

K-alpha2 Stripping

Zere Point Correction

— Experimental pattem (JC_KS_MC xy)

g Smocthing
< 004
=

400

300

200-

E MWLJU»M AJLM\_J’L

10 15 20 F3 90 £ 40 45 50 g5 60 65 70
2-theta

n| 638 Counts:| 79781 otheta:| 15646 o[ 5659 [

No. |GM| CaRD Campaund Name Chemical Fomula Peakpas. | Intensity Scale FoM | $-Quant

. o

Evp2th | Expl ~

BETe®E <%
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Import Peak List in QualX2

- [D:\519_D007\Profex-search-match\JC_KS_MCuxy]
Pattern | Search Help

= Range L& x|S0 w &

— Create Background

Background Optiens

9001 Subtract Background
Peak Search
Peak Search Options 2 Open File X
8004
Peak List
Delete Peaks Del T+ <« 519_.. » Profex-search-ma... v O "Profex-search-match” durch.. @
Import peaks from file o _
Organisieren = Meuer Ordner B== ~ [N 0
Radiation Wavelength .
K-alpha2 Stripping [ Desktop L Name Anderungsdatum
N e @ Dokurnente [ peak-list.dif 30.08.2019 11:03
Z Smoothing ) )
£ 500 4 Downloads [ peak-list-d.dif 30.08.2019 11:26
2
- B Musik

I

m Videos

‘ia Local Disk ()
- WUSB-Laufwerk (L
= nic (\\192.168.0.

- USB-Laufwerk (D1
518_0006
5190007 LI 4 >

Dateiname: w | | ASCI data (d values)(*.dif)

ASCII data (d valu dif)
ASCIl data (2theta values)(*.dif)

Select format depending on which
type of data was exported from Profex.
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Import Peak List in QualX2

|~ QualX - [D:\519_0007\Profex-search-match'\JC_KS_MCuxy] - X
File View Pattern Search Help

Ded M2 kS5 8o uwsar|oo|alifAlea

Ewpth | Expl A
19831 16.21
900 Experimental pattern (JC_KS_MC.xy) e
22028 | 1674
300 EENIEE
24.091 1969
25,569 B5.75
700 6623 | 7258
D
600 30323 | 43150
33504 .87
z EBENIES
& 5004 273 | 3450
= FIE | m
400] 36.529 1489
373 | 17
e | 4ZE
3004 4 | w5
41.107 36.44
42433 1n.m
2004 [BERIEE
4330 | 1127
100] 43780 | 1357
44.905 2295
\""T"' .Evl‘ “L J Mok . e A b 45756 | 985
[BRERIEED
Peass | FEEEE I b e e e e | (IR (T A AN | = e
| | 47.518 86.53
45516 | 9010
i i i i i i N
10 15 20 25 30 35 o 45 0 a5 50 65 70 9220 | 1A ®
n| 2246 Counts| 48145  Zthetsr| 42518 o 2124 | I
Mo | oM| CoRD Compound Mame Chemical Famula Foakpos, | Intersly | Geale FoM | SQuan [~

A
LR RN
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Import Peak List in QualX2

|~ QualX - [D:\519_0007\Profex-search-match'\JC_KS_MCuxy] - X
File View Pattern Search Help

Ded Mes ka5 8o usar|oc|alifA e s

Exp2th | Expl | Plzn | F1a | FA
900 .85 331
E — Experimental patiem (JC_KS_MC.xy) 1383 ) 182
so0] — P.1 [00-900-0965] Calcite 208 | 263
— P.2 [00-900-8094] Corundum 2203 157
— P.3 [00-900-3520] Dolomite 7306 | 54
7003 — [00-230-0370] % | 197
600 25587 B5.8
E BRI
g ENEE
E 5004 3093 | 435
= 3350 | 219
4004 3514 8565
EEEES
3004 3599 74
3653 149
200 37.33 173
6 | 428
100 3942 %5
DW o fl. IL J I ;J\. o o 11 4
Peats | R O A I MBI
00-230-0370 [ | | | [ || EEN
P00 | | . L O B 0 B o
| T e R O B v
Pa0O0I2 | | | L e RN N
| Ll L TR NN !
10 15 2 75 30 35 24'9h ] 15 50 55 ] 65 70 75
-theta
n| 1830 Counts| -31530  2thetar| 35909 o] 2409 | I
Mo | oM mm:_' Compound Name Chemical Farmula Peakpos. | Intersiy |  Geale FoMl | SQuant | ~ 3®
T | 009000965 [Calcte] CCa03 OS43| Deoan | O@rds | Geaed | #sx | |
C |00-900-8094 | [Comndunm] A1.82 C018 03 087632 073404 |0.78363E-01| 0.78593 1.9z |
C |00-900-3520 | (O olomite] C Cal.5Mg0.503 069182 066441 0.41198 0.80184 niz
T (00 Zs0 07| 0Z25i 081755 | 054070 |O7444GE01| 073430 | 4676 | &
T 009005018 [Quartz] 0z5i T | e [orerEm| 1E | im0
T [007536389[si0z 0251 o477 | 0sei00 |oosovaEmn| 7zas | e | &
C |00-9071-1493( [Quartz] 0250 073303 057037 |0.742268E-01| 0.70250 4681 T @
T 001541623 Tl TB6012 | 081374 |024370E00] 070083 | 15223 | w

Matched POW_COD C| 1052 Selected Card 00-230-0370 Q2 Si
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Creating STR Files

After lunch:
How to convert structure files from
databases to BGMN *.str format

Profex 4.0.0-rc190826

File Edit View Project Run Results Instument Tools Window

EEELKLB & v

g X

Status

Import Structure Files

ettings 7 Files STRFle  Source File

Calcite.cif = i /7 a
Spacegroup Number Hermann Mauguin Wyckoff Symmetry FHASE=Calcite a

Refersnce=amcsd 0008873 /

161 R-32/c f (N=36) x01/4 Formula=Ca_C_03
R-32/c e (N=18) 0x 174 SpacegroupNo=167 HermannMauguin=R-32/c Setting=1 UniqueBxis=c Lattice=Trigonal
d (N=18) xx 174 PARAM=A=0,499100_0.494109°0.504051 PARAM=B=0,499100_0.454109°0.504091
¢ (N=12) x03/4 PARRM=C=1.706200_1.689138°1.723262 /
b (N=6) 034 RP=4 k1=0 k2=0 PARAM=B1=0_0"0.01 GEWICHT=SPHAR4 //
a(N=6) xx 34 GOAL:Calcite=GEWICHT*ifthenelse (ifdef (d), exp(my*d*3/4),1) //

E=CA Wyckoff=b x=0,000000 y=0.000000 z=0.000000 TDS=0.00796%9
E=C Wyckoff=a x=0.000000 y=0.000000 z=0.250000 TDS=0.007580
E=0 Wyckoff=e x=0.257300 y=0.000000 z=0.250000 TDS=0.013063

. S EE®

Messages i Plot
(show all) ~ | | (show all) v

100
0

[spacegrovphio=167 HermannMauguin=R-32/c Setting=1 Lattce=Triganal UniqueAxis=c

@
a

Intensity [%]

o B &

L
30

Diffraction Angle [* 28]

| B & |cuka: (1.5%05088) -~




Peak Detection

Summary: — 2
hk list: | JC_KS_MC 0 peak data v
- Peak detection using EFLECH (part of BGMN) e o Imwﬁ
é - Very accurate due to correct wavelength y 1emn 04473 71,9460
spectrum and instrument configuration 2 2084 0.4257 119.9208
- Export to 3™ party software 3 220285 0.4032 31.5712
(tested with Match! And QualX) 4 |ae 030 o
5 240512 0.3697 89.5717
6 25.5695 0.3481 727.3246
7 26,6299 0.3345 678.5722
8 294120 0.3034 12898.0000
? - Can be VERY slow (sometimes unable Jco e s
to complete) B i
11 35.1395 0.2552 1093.2758
12 352735 0.2542 141.1452
13 35.9862 0.24%4 1211.9070
14 36.5304 0.2458 35.0244 v
y >
RMS h
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Peak Detection

Tuning peak detection parameters
Edit = Preferences...

EFLECEEEFiabIes

http://www.bgmn.de/eflech_variables.html

Text Editors
v Graphs Detection Mode S't
ite map

Appeaianes Search for new peaks
Fonts
Scan Styles £] Eiminate obsolete peaks Up EFLECH EFLECH variables INDEX
Print and Export [] Override df TEST=D: Allow the model to delete peaks of insuff INDEX@RHables -~ Indexinglaxample . Downl Bage

¥ BGMM
Backend Configuration peak Profie

IPeak Detection I FlEr=d

search-Match

Allow RP=3 Allow RP . - . O >
Concatenation of all possible changes, which will performed automatically to reach the output model.

Default is TEST=ND+-234U, which switches all changes to possible. The letters mean:
N

Optimization
Reference Structures & s T
Favorites [] Allow increment of jprofile function D B
Refinement Limits ] allow reduction of profile function Search for possible deletion of peaks.
-
EL?:;T;:?]T: Ent Simplify backaroiind Search for possible improvement of peaks RP=2->3->4
Refinement Report Search for possible simplification of peaks RP=4->3->2
2
Full pnljf'.f-‘_k o~ Peaks may change to RP=2 (caused by N or -)
Chemical Compaosition %
Tenek Dlmmlem Peaks may change to RP=3 (caused by N or + or -)
4
Peaks may change to RP=4 (caused by N or +)
U

Search for simplification of background

Hover mouse to show tool tip
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New Features in Profex 4

A4
A4
A4
A4

Tomorrow:

v Electron-density maps

v Drawing crystal structures with Vesta / Mercury
v Customizing report layouts

q w
b
/BN SR
(
N\ 7 P
4
abp
RMSh
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