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Start a command prompt (point START/RUN _#@Start and type
cmd ). Navigate to your data directory and type cell_now

CELL_NOW - Find unit-cell and matrices for twins and other problem crystals
240 reflections read from file: dpcl.p4p

read in a good P4P file. The file should have a minimum of 100 reflections and no more
than 500 reflections.

Searching for vectors with 5.00 < d < 40.00, superlattice threshold = 10.0%

Length, fom, #hits, %(0.1), %(0.2), %(0.3), components. Followed by angle/correlation
to previous vectors:

Lots of vectors here. Ignore them unless you're insane!

The following cells would appear to be plausible, but should be checked using
XPREP because they are not necessarily the conventional cells.

FOM, % within 0.2, a..gamma, volume and lattice type for potential unit-cells:

11.000 72.1 7.881 8.293 11.030 112.34 107.23 11558 501.6 P
20851 72.1 7.881 8.631 11.496 105.55 113.67 119.81 502.4 P
30.779 99.2 16.143 7.881 28.021 90.29 97.63 89.35 3533.0 P
40.686 99.2 16.143 7.881 30.424 89.92 114.10 90.65 35329 P
50.634 63.8 7.881 8.701 16.561 94.59 114.74 98.11 1008.9 P
60.607 71.2 7.881 12.493 16.143 75.91 89.35 79.65 1515.6 P
70529 71.7 7.881 8.293 26.141 94.37 98.22 115.58 1507.0 P
80.520 71.2 7.881 8.293 26.200 78.12 80.91 64.42 1506.8 P

90.518 71.2 7.881 13.525 16.143 102.63 90.65 114.63 1516.0 P
100.504 99.2 7.881 16.143 29.144 82.48 74.02 89.35 3532.7 P
110.502 98.8 7.881 16.143 29.072 97.16 105.43 90.65 35335 P

Ignore solutions with FOM less than .5
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11.000 72.1 7.881 8.293 11.030 112.34 107.23 115.58 501.6 P
20851 72.1 7.881 8.631 11.496 105.55 113.67 119.81 502.4 P
30.779 99.2 16.143 7.881 28.021 90.29 97.63 89.35 3533.0 P

These three solutions stand out. #1 is the smallest cell, but only 72% of the data fits this
cell. Number 3 is a much bigger cell (about 7 times) but almost all of the data fits.
Solution # 2 is a perturbation of solution #1. Since I know that the Volume of the unit cell
should be about 500 I am going to choose this cell. Solution # 3 is a supercell of number
1. Therefore | have chosen cell #1 with a FOM of 1.0.

Cell for domain 1: 7.881 8.293 11.030 112.34 107.23 115.58

Figure of merit: 0.593 9%(0.1): 55.4 %(0.2): 72.1 %(0.3): 78.8

Orientation matrix: -0.11126408 -0.16391023 -0.08167753
0.09265278 -0.02068751 0.06747562
-0.08652867 -0.01022068 0.05087350

Percentages of reflections in this domain not consistent with lattice types:
A:55.2, B:54.6, C:46.6, I:46.6, F: 78.2, O:67.2 and R: 67.2%

Percentages of reflections in this domain that do not have:
h=2n:59.2, k=2n:59.8, 1=2n: 43.7, h=3n: 75.9, k=3n: 66.7, 1=3n: 65.5%

RLATT color-coding employed in file: dpcnl.p4p White: indexed for first domain
Red: not yet indexed

it Display  Filter  Measure

RLATT is a program supplied by BRUKER to view
the Reciprocal Lattice. The white reflections are
indexed and the red are not. Notice that the red
reflections are between the white layers, but NOT
symmetrically placed (i.e. not 1/2 of the way
between the white reflections). The distance
between the white lines is 7.8A which is the same
distance between the red lines.

814" angstroms)
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174 reflections within 0.250 of an integer index assigned to domain 1,

174 of them exclusively;

66 reflections not yet assigned to a domain

This line tells you how many of the original 240 reflections were indexed. In this case

174 fit the given cell and 66 do not.

In the program I have written the first cell to dpcnl.p4p

Cell for domain 1: 7.881 8.293 11.838 112_34 18723 115 .58
Figure of merit: B.593 #»{@._.1>: §55_.4 »CA.2>: P21 #»CA.3>: 78B_8
Orientation matrix: —B.11126408 —B.163910823 -0.688167753

B.89265278 —B.82068751 O.86747562

—A._BB652867 —A_01022068 B_ASHAE735A

Maximum deviation from integer index [A.251:

Percentages of vreflections in thiz domain not consistent with lattice tupes:

A: 55.2, B: 54.6. C: 46.6. I:- 46.6, F: 8.2, 0: 67.2 and R: 67.2x
Percentages of reflections in thisz domain that do not have:
h=2n: 59.2. k=2n: 59.8, 1=2n: 43.7. h=3n: ?5.9. k=3n: 66.7. 1=3n: 65.5%

Mew cell from list <number?. reorientate (R>. accept (A or guit <Q> [A]:
.pdp or .spin file to write domain to: dpcnl.pdp
RLATT color—coding employed in file: dpcnl.pdp

White: indexed for firzst domain
Red: not vet indexed

Next | Search for another cell that has 7.88 8.293 11.030 112.34 107.23 and 115.58 cell
dimensions. | find it.

Cell for domain 2: 7.881 8.293 11.030 112.34 107.23 115.58

Figure of merit: 0.886 9%(0.1): 100.0 %(0.2): 100.0 9%(0.3): 100.0

Orientation matrix: 0.10375278 0.16385944 0.08160987
0.05416423 0.02197985 -0.06778725
-0.12146208 0.00812149 -0.05056686

Rotated from first domain by 179.9 degrees about
reciprocal axis 1.000 -0.444 -0.425 and real axis 1.000 0.010 -0.002

1.007 0.019 -0.003
-0.893 -1.009 0.001
-0.851 -0.007 -0.998

Twin law to convert hkl from first to
this domain (SHELXL TWIN matrix):

The two cells are related by a rotation of 180° around the a axis (7.88A axis)
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RLATT color-coding employed in file: dpcn2.p4p
White: indexed for first domain

Green: current domain (but not in a previous domain)
Red: not yet indexed

164 reflections within 0.250 of an integer index assigned to domain 2,
66 of them exclusively; 0 reflections not yet assigned to a domain

Of the 66 remaining reflections I can fit all 66 to this new cell!

I now create a file called dpcn2.p4p which I will use in the SAINT data reduction
program.

Content of dpcn2.p2p

FILEID FRAMBO-WNT V 4.00 08/01/05 08:53:09 dpcl

SITEID Texas A&M University Bruker Analytical X-Ray Sys

TITLE dpcl

CHEM ?

CELL 7.8811 8.2935 11.0304 112.3441 107.2251 115.5824 501.623
CELLSD 0.0016 0.0017 0.0022 0.0300 0.0300 0.0300 0.251
ORT1 -0.111264080 -0.163910225 -0.081677526

ORT2 0.092652783 -0.020687509 0.067475617

ORT3 -0.086528674 -0.010220677 0.050873496

ZEROS  0.0000000 0.0000000 0.0000000 0.0000 0.0000 0.0000

ADCOR -3.0386 -1.1271 0.0630 0.0000 -0.1217 0.3552

Cell number 1 with orentation matrix and zeros and corrections

CELL2 7.8811 8.2935 11.0304 112.3441 107.2251 115.5824 501.623
CELLSD2 0.0016 0.0017 0.0022 0.0300 0.0300 0.0300 0.251
ORT12 0.103752784 0.163859442 0.081609868

ORT22 0.054164235 0.021979848 -0.067787252

ORT32 -0.121462077 0.008121490 -0.050566856

ZEROS2 0.0000000 0.0000000 0.0000000 0.0000 0.0000 0.0000

ADCOR2 -3.0386 -1.1271 0.0630 0.0000 -0.1217 0.3552

Cell number 2 with orentation matrix and zeros and corrections

SOURCE CU 1.54184 1.54056  1.54439 2.00000 40.00 40.00

LIMITS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00

MORPH  ?

DNSMET ?

CCOLOR 7

CSIZE 7 ? ? ? ?

ADPAR 255.6000 255.7000 5.0000 512

REFO5 ACHS 0 0 4 325.000 292.850 0.000 54.736 293.25 309.65 214861
189.4 0.326837 -0.269797 -0.204985

... etc ...
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SAINT will read this file and know automatically to refine BOTH orientations. SAINT
will create data files named *.mul, which we will input to TWINABS.

Start SAINT and initialize program. Now BROWSE the matrix file name and find
[Ba %l dpcn2.p4p. Check the

e [0 e cell by pointing to Cell
Laue class |1- ticlinic: a,b.c; alpha,beta.gamma ﬂ RETEE b

utton. If ok then
Lattice centering |P [primitive) d Sot

Resolution limit for output Cell parameters Global delet-e a-'ny name-s In the
£ Ztheta [degiees] A 78811 Alpha 112,430 — remaini ng Matrlx

£ sinlthetalAambda [1 /angstoms) 0763507 B 23140 Beta 107,225 4 -

" d-spacing [angstroms) C 11.0304 Gamma 115 422 Instrument... (- p4p) FI Iename boXeS '
o Be sure to check the
ntegration files - - -

Maximum wait for frame file [seconds) |0.000000 more 1 nteg rat 10N fl I es
Starting Frame Filehame # of Frames I atrix [.pdp) Filename Output Filehanme: bUttO n to Ch eC k A L L Of

Frtuetucsedpainl\ a0l 09 ranse] [360 | [F50csionclesttanden2ode  Brawee] el [Fromewsibiseatniiaciiaaad | the raw data sets are

oo foe P2 (] e ] Peeeimenneiss o oovered, Point to the
Poeeinerem o 10 [ el Pt geaeate button, Make
oo o e [ [ mawe] | o neerss | SUTe that the box size is
[Frmemmesieamsonicand 001 pamse] [0 |—Jﬂ Famsaereecasn | Fe@SONable and that the

Moare integration files. ‘ Inerement last run ‘ Count Ci 7

Integrate + Sort + Global | Validate | Dpen listing file | Reflection size Periodic arientation matrix updating
enable orientation updating is # size [degrees] [1.5 [ Enable periodic updating
UnCheCked. NOW pOInt tO ¥ size [degrees] [1.5 Periodic updating frequency
Integrate+Sort+Global and , Constiaints
. . . Z size [degrees] 1.0
start the integration. You will =
H H ¥ Use narraw frame algorithm
see a new set of lines in the : Cupsalsysem | =
Output, the ALL, 1 and 2 ™ Enable box size optimization
These have the same meaning ": |E
H Decay comection
as those in the normal SAINT ¢ - -
W Apply decay comection
output only formatted to show - -
mn M mn
both "twin" components. r ~
pProfile X,v,Z spacing (deg): 0.172  0.172  0.500
Profile convolver halfwidth: 1.0 1.0 3.0
Profile convolver expansion: 1.005 1.005 .50
Rescan threshold is top of A/D conversion range
Background pixels updated = 81.14%
Comp # File #Ref ErrxX ErryY ErrZ RmsX RmsY RmsZ Inorm #Sig %<?s <Cor> ¥Ful XSiz YSiz Z5iz Beam
ATl 0 001 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 0 1.20 1.20 0.60 1.000
1 0 .001 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 01.20 1.20 0.60 1.000
2 0 .001 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 0 1.20 1.20 0.60 1.000
A1 1 .002 1 -3.07 -2.32 -0.21 3.07 2.32 0.21 991.44 5 0 0.11 40 1.20 1.20 0.60 1.000
1 1 .002 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 1 1.20 1.20 0.60 1.000
2 1 .002 1 -3.07 -2.32 -0.21 3.07 2.32 0.21 991.44 5 0 0.11 20 1.20 1.20 0.60 1.000
All 2 .003 1 0.11 -0.08 0.04 0.11 ©0.08 0.04 21.738 1 100 0.02 9 1.20 1.20 0.60 1.000
1 2 .003 1 0.11 -0.08 0.04 0.11 0.08 0.04 21.738 1 100 0.02 27 1.20 1.20 0.60 1.000
2 2 .003 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 01.20 1.20 0.60 1.000
ATl 3 004 3 -2.29 0.64 0.10 2.61 1.20 0.38 1760.6 5 33 0.11 13 1.20 1.20 0.60 1.000
1 3 .004 2 -1.48 1.24 0.32 1.60 1.41 0.39 216.09 2 50 0.10 17 1.20 1.20 0.60 1.000
2 3 .004 1 -3.92 -0.57 -0.34 3.92 0.57 0.34 4849.6 13 0 0.11 10 1.20 1.20 0.60 1.000
A1 4 _005 1 -1.23 -1.82 -0.38 1.23 1.82 0.38 408.82 3 0 0.26 20 1.20 1.20 0.60 1.000
1 4 005 0 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0.00 0 1.20 1.20 0.60 1.000
2 4 _005 1 -1.23 -1.82 -0.38 1.23 1.82 0.38 408.82 3 0 0.26 20 1.20 1.20 0.60 1.000
All 5 .006 2 -2.59 0.66 -0.05 2.60 0.93 0.06 32427 48 0 0.39 7 1.20 1.20 0.60 1.000
1 5 .006 1 -2.37 1.31 -0.01 2.37 1.31 0.01 30041 46 0 0.02 71.20 1.20 0.60 1.000
2 5 .006 1 -2.82 0.01 -0.08 2.82 0.01 0.08 34812 50 0 0.54 71.20 1.20 0.60 1.000
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in the dataOm._Is listing you will see that 6546 reflections belonged to only 1 component
and 835 reflections belonged to both components (i.e. overlapped). In this case 9 files

6546

835 (excluded from histograms)
0 (excluded from histograms)
0 (excluded from histograms)

Number of spots with 1 component(s)
Number of spots with 2 component(s)
Number of spots with 3 component(s)
Number of spots with 4 component(s)

ending in *.mul were created. These files will be read by the next program TWINABS
to generate the hkl file(s) we will use in the twin deconvolution.
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TWINABS.

Start a command prompt (point START/RUN _#BStart| i34 type
cmd ). Navigate to your data directory and type TWINABS.

Directory of C:5\Documents and Settings“\jhr66755\Decktoprclassstuintwork

5,.22,2006 18:49a 164,223 data@l.mul

5/22,2006 1B:52a 1631709 dataB2 . mul Choose the correct
5./22,/2086 10:54a 168,368 data@d.mul

77 e faaiesd dieiet it

7227 :@@a o atafs . mu

5./22,2086 11:03a 264,967 datalb.mul Laue gI’OUp and

S35 5006 11:18a $84.543 dacaos. mil

7227 :1@a o atadld . mu

522,086 11:14a 272496 dataB?.mul answer Y to the next
B5.22.,2086 11:15a 2,111,512 datafm.mul

1@ Filecs> 4,223,824 hytes

@ Dirdsy 3.300.950.P16 buytes Free queStlon Enter the

C:xDocuments and Settingssjhr6675 Desktopclassstwinswork>twinabhs

TWINABE — Bruker MNonius scaling and corrections for twinned crystals — Ul.B85% fi Ie name for the fi rSt

Maximum number of reflections allowed
Enter listing filename [twin.abhs]:

Laue group numbers:

[21 2/m <¥ unigue> [21
[3]1 mmm [161
[4]1 4/m (Z unigquel [111
[5]1 4/mmm <Z unigue) [121
[6]1 -3 C(rhombohedral axes [131
[?7]1 -3 (Z uniqued [141

Enter Laue group number [21: 1
Treat Friedel opposites as equivalent

unless you have a high redundancy and

need the unmerged
data later. Fit the
data to a single
component (in this
case component 2)
In this case use the
defaults and go to
the refinement step

(580808) = data Set’ in thlS case it

[11 -1 [81] —3m C(rhombohedral axes> i S datao 1 . m u I . N OW

enter the rest one by

one and end with a /.

[B]1 to write list of eguivalent indices for Lauespoint groups to listing file

for parameter refinement (¥ or WO 7

Answering "N" halves the data to parameter ratio and is not recommended

know what you are doing [¥1: It iS better to uSe the

Read veflection files written by EUALCCD with extension .sam specified) or by
SAINT <extension .mul. default if no extension?. Either individual files for r'l d d t t t
each scan or a zingle merged file may be read. It iz important that all files un erge a. a Se S a.
are from the zame crystal and that reflections have been indexed consistently,
i.e. that the orientation matrices are similar <no rows with signs reversed>?

this point. You will

Enter filename ¢/ if no more) [ 1: dataBl
Enter filename ¢~/ if no more) [dataB2.mull:
Enter filename ¢~ if no more> [dataB3.mull:
Enter filename ¢~ if no more}> [dataB4.mull:
Enter filename ¢/ if no more}> [dataBS.mull:
Enter filename ¢~/ if no more) [dataBb.mull:
Enter filename ¢~/ if no more) [dataB7.mull:
Enter filename ¢/ if no more) [dataﬂs.mull:
Enter filename ¢~/ if no more) [data@?.mull
Enter filename ¢~ if no more> [data@iB. mul] /

2 twin components present

Mean and maximum errors in direction cosine check function = 8.8681 a.8a5
The mean error should not exceed B.BBE. and is usuwally caused by matrix
changes during data processing.

Haximum 2-theta = 124.89 deyg. Approximate wavelength = 1.54178 fAngstroms

PART 1 — Refinement of parameterz to model systematic errors

3273 data < 1281 uwnique » involve component 1 only. mean I/sigma 22.1
3273 data ¢ 1205 unigue > involve component 2 only. mean I/sigma 21.2
835 data ¢ 488 unigue > involve 2 components. mean I/sigma 27.8

Enter N to fit component M and apply to all data. e.g. when one component
dominates; -N for one parameter set to fit equivalent singles and composites
that contain at least one contribution from domains 1..M; or B to fit each
component separately [-21:- -2
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The refinement will model the absorption surface. The refinement
went well so accept the results. Go to the outlier rejection step

Refinement of a single parameter szet to fit all single and composite
ref lections that contain at least one contribution from domains 1..

4711 =single and 558 overlapped reflections used for parameter fitting
Effective data to parameter ratio = A.76

Riint> = @.85%B85 (selected reflectionz only. hefore parameter refinement?

Cycle R{incid> R{diffr> Mean wt.

B.8536 A.8512 a.937%
A.a584 A.8495 A.9414
a.8497 A.8495 a.94208
B.8497 A.8495 B.9422
A.08496 A.8495 A.9423
a.a497 A.8495 B.9422
B.8497 A.84%6 B.94232
a.8497 A.84%6 B.94232
a.a497 A.84%6 a.9421
18 B._8498 a.8497 B.9421
11 B.8498 A.8497 a.9421
12 A.B8498 A.8497 a.942@
13 B._8499 A.8498 B.9420
14 a.849% A.8498 B.941%9
15 a.0849%2 A.8498 a.941%

0G0 =] T R G B

Réint> = ©@.P498 <(selected reflections only,. after parameter refinement?

Repeat parameter refinement (R> or accept (A> [Al: a

and use the defaults. The g is predicted to be 0.085 which is good
and should be accepted. Do not accept anything over 0.2.

S8tatistics for singles for twin component 1

Ru

DGO A O LT L B e T

hets MoieD Ineid. frogmns hitgs meeens X, T p2eg>  The statistics for the
- B NS

—9@.A A A.897 — 1.282 B.6P4 391 334 data Set al‘e gOOd Note
e s H o :

780 8- oses—1ws ootz 8 de  the low R(int) and the
—-68.8 a. A.879 — 1.882 B.622 445 409

similar K values. This

Statistics for singles for twin component 2

Run 2-theta R{int> Incid. factors Diffr. Factors K Total I>2sig(I> |r](j|(:fit(3§; Eir] Ei(:(:(}r)tfit)l{a
1 -35.8 B.8466 2.798 - 3.853 a.898 — 1.6862 B.856 245 289
5 3000 @45 5.00i - 3.043 .89 - 1184 0.o84 594 4 i i
4 -98.8 B.8305 B.365 - B.417 B.898 - 1.326 B.581 402 342 Correctlon. Keep It a.nd
§ T90'0 0.0394 031 - 038 o5oe - 1,104 @61y 383 314
7 -98.0 ©.8335 B.298 - B.358 B.865 — 1.@59 B.572 380 307 (;()r]t| nue
8 -68.8 B.8471 A.878 - 1.856 B.862 — 1.417 B.654 438 389 .
9 -68.8 BA.B424 B.792 - B.947 B.882 — 1.AB8 B.691 443 393
Statistics for all composite reflections
Run 2-theta R{int> Incid. factors Diffr. factors K Total IX2sig{I>»
i -35.8 B.8368 2.880 - 3.863 B.987 - B.968 B.856 63 52
2 -35.8 B.B234 2.548 - 2.846 ©.888 — 1.B5% B.559 58 47
3 -35.8 B.82p1 3.133 - 3.245 B.888 - 1.858 B.485 3 29
4 -98.8 A.@A331 A.367 - A.414 08.9a7 - 1.6816 8.554 132 118
5 -98.8 B.8524 A.351 - 416 a.888 - 1.@85% 8.645 118 186
6 -98.8 A.A313 A.317 - A.382 a.884 - 1.6836 8.558 128 188
7?7 -98.8 A.9428 Aa.299 - B.358 0.863 — 1.068 B.651 139 128
8 -68.8 A.9425 A.9868 - 1.858 08.863 — 1.287 8.738 92 87
9 -68.8 A.A371 a.794 - 947 a.98?2 - 8.978 B8.637 7 74
Statistics for all single and composite veflections
Run 2-theta R<{int> Incid. factors Diffr. factors K Total I>2=igCI>
1 -35.8 BA.8463 2.798 - 3.863 a.897 — 1.6863 8.811 567 484
2 -3%.8 B.p4688 2.463 - 2.856 a.867 — 1.685% 8,745 576 512
3 -35.8 BA.9463 2.981 - 3.245 B.880 — 1.184 8.761 578 514
4 -98.8 B0.8331 a.365 - B.417 a.897 - 1.326 B.588 725 795
5 -98.8 B0.8347 A.351 - B.416 B.863 - 1.685% 8.684 269 744
6 -98.8 B.8356 A.311 - B.383 g.880 — 1.111 8.592 887 744
7 -98.8 BA.@324 @.296 - A.358 B.863 - 1.6 B.558 887 246
8 -68.8 B.8436 A.875 - 1.A58 @A.862 — 1.427 B.658 2?9 885
9 —-68.8 B.8427 B.792 - 8.947 B.877 - 1.P88 B.656 265 876
su = K = Sgrt[ sigma™2(I> + (g{I>>"2 1 where sigma{l? is estimated by SAINT

Practicals X-ray Diffraction Series 10



Output reflections, here we choose to output a standard hkl file
with only one component, which we name DPA_HKLF4.hkl and a
non-standard hkl file with both twin components (1 and 2) as

PART 3 — Output Postscript diagnostics and corrected data

WUrite Postscript diagnostic file <¥ or N2> [¥Y1: n
It iz now possible to generate a HKLF 4 format file with crude intensities
for structure solution or a more accurate HKLF 5 format file for refinement.
Repeat (R), write .hkl file <4 or 5. or guit Q> [4]1: 4

Average eguivalent reflections <Y or H> [¥1: ¥

Enter name of output .hkl file [twin.hkll: DPA_HKLF4.HKL

Mu*r of equivalent sphere for additional spherical absorption correction.
Enter <CR} if none:

Average Friedel opposites in output file <Y or W) [¥1: ¥

Use component N only {recommended?; B to wuse all [11:

1471 Corrected reflections written to file DPA_HELF4\HEKL

Ref lections merged according to point—group —1
Ratio of minimum to maximum apparent transmission: B.684371

It iz now possible to generate a HKLF 4 format file with chude intensities
for structure solution or a more accurate HKLF 5 format file for refinement.
Repeat <(R)». write .hkl file <4 or 5>, or guit (Q@> [5]1: &
Average eguivalent reflections <Y or H> [¥1: ¥

Enter name of output .hkl file [twin.hkll: DPA_HKLFS.HKL
Mu*r of equivalent sphere for additional spherical absorptio
Enter <CR} if none:

Average Friedel opposites in output file <Y or W) [¥1: ¥
Output only reflections containing component N <8 to output all> [11: @

correction.

3173 Corrected reflections written to file DPA_HELFS .HEL

Ref lections merged according to point—group —1
Ratio of minimum to maximum apparent transmission: BA.6A3871

engities
finement.

It iz now possible to generate a HKLF 4 format file with crude i
for structure solution or a more accurate HKLF 5 format file fo
Repeat (R, write .hkl file <4 or 5>, or guit Q> [Q]:

DPA HKLS5.hkl. Notice for the first file | asked for/component 1
when prompted and for the next file | asked for bgth. Also the first
file is in HKLF 4 format and the 2nd file is in HKLF 5 format. We
will use them both later.

You now have two hkl files. Use the HKLF4 file to solve the

structure and refine it. If the solution and refinement look good
that is all you may want to do.

Practicals X-ray Diffraction Series 11



| solved and refined the structure using the HKLF 4 data set in the
normal way. The residuals refined to

_refine_Is_R factor_all 0.0561
_refine_Is R _factor gt 0.0488
_refine_Is_ wR_factor_ref 0.1832
_refine_Is_ wR_factor_gt 0.1711
_refine_Is_goodness_of fit_ref 1.076
_refine_Is_restrained_S all 1.076
_diffrn_reflns_theta_full 62.12

_diffrn_measured_fraction_theta_full 0.899

This is perfectly acceptable, but we can do better if we refine the
HKLF5 data. In this case insert the line BASF 0.5 before the
FVAR line and change the HKLF 4 line to HKLF 5. Now refine
the file with the DPA_HKLF5.hkl data. The new residuals are

_refine_Is_R factor_all 0.0459
_refine_Is_R factor_gt 0.0397
_refine_Is_ wR_factor_ref 0.1206
_refine_Is_ wR_factor_gt 0.1130
_refine_Is_goodness_of fit_ref 1.056
_refine_Is_restrained_S all 1.056
_diffrn_reflns_theta_full 62.55

_diffrn_measured_fraction_theta_full 0.962

The R(all) decreased more than a percent while the wR(all)
decreased more than 6 %. Also the percent coverage increased
from ~90% to ~96%.

The BASF which is the refined component scale is ~0.49 or a
50/50 mixture of twin components.
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