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Unit Cell Determination
Peak Position file : P4P

You can use the current peak list or create a meawv o
to create a new list
1) point to Crystal/-Clear and point to OK

.....

First input frame name
# frames to process
Max pixel separation
Raw count threshold
IfSigma low threshold
IfSigma high threshold
Minimum excluded X
Maximum excluded X
Radius cutoff
Minimum Angstroms
Maximum Angstroms
Temperature factor
2-Theta override
Omega override

Phi override

Chi override

Scan axis override

Frame width override

0K ‘ Cancel

L lx

K:kb50506atdatal.001
200

1

-1
20.0
9999,
0.0
30.0
265.
1.5
100.0
10.0
9999,
9999.
9999.
9999,
9999.
9999,

use the ... to find the frame file you want to sédr Set the
number of frames (here it is set at 200). Setdecount and

Er

x |/sigma low threshold (-1 and 20

i X

geglec;ion disposition: 113g il are 0k fOf the SMART, 20 and

 on'firet or last frame = 13 20 for the GADDS). Point to

# in X-exclusion range = 9

# out=ide radius limit = 16k ()P(

# outside res. limits = 765

# < I =igma threshold = 183 . . .

# =pots too small = 1] The Output Informatlon IS

& hlfurcgted = 1] . .

# satellites = 0 displayes. The total # useable is
zpots too large = 1]

# with 1-L 1-32 = a

Total # nsesble = 145 149. If you want more

# "centered" for 1S = 134

Total # unu=sed = 986

IY =pot =ize = 1.17

Stored XY spot =ize = 1.27

Z FWHH spot =ize = 0.40

Stored Z FWHHM =pot =ize = 0.61 3

Z FWHM : frame width: HARROW frames _:J
0K Print... Write... |




reflections then increase the number of framekaerfitst step. For
less decrease the number of frames. Point to ok
repeat this for two more sets of frames.

To save your results point to Crystal/--LS

Output P4P file |[K:Akb50506aluncl.p4p

Constraint 1 Triclinic | Max BLY error |0.01 Constraint mask: 512
Unit Cell

A axis 1.000 B axis 1.000 C axis 1.000
Alpha 90.000 Beta 90.000 Gamma 90.000

_|_ Ix

Detector Corrections

¥ beam center (0.000 Y beam center (0.000 Distance cor. 0.000
Detector pitch  |0.000 Detector roll 0.000 Detector yaw 0.000

Eulerian angle 1 |0.000 Eulerian angle 2 (0.000 Eulerian angle 3 (0.000

Crystal X-trans |0.0000 Crystal Y-trans [0.0000 Crystal Z-trans |0.0000

Omega zero n.o00o Chi zero Frame halfwidth |0.15

114 ‘ Cancel

Rkl B KR

input the output P4P file name (here | have unp)lpANOW
POINT TO CANCEL (NOT OK).

Point to Edit/--Save P4P. This will write the outile to the disk.
Minimize SMART

Start a command prompt (point

Directory of Filstructures\kb\kh54

5./88,/2086  B9:52a 138,564 datam.pdp
%/88/2086 B9:52a 1387564 datau.pdp Iix
35-88/2086 ©9:52a 138,564 kb54.pdp 'E a
35882086 B9:52a 138,564 uncl.pdp I AR I Rl |N i an t e
35./85,2006 11:42a 111,956 Unsorted-pdp
5 File(s> 666,212 bytes

A Dirds> 71,5?5,759:5“4 bytes free

IR s cmd ). Navigate to your data

CELL_NOY analyses a list of peflections to find a cell and orientation mate

despite the presence of sevepal twin domains or other junk. In initial sear -

CD G feofrts (s G il i (6 Bt Do eey e BHe e |rect0r an t e ce now
close to as many reflections as possible. The corresponding real space vect

are sorted on a figure of mepit (1.8 would be a perfect Fit>. In the output —_—

these are followed by the percentages of reflections that fit within 8.1, @

and 8.3 times the interplanar separation, the components al. a2 and a3 of

the vector, the angles to previous vectors and a cross figure of merit to

previous vectors. The latter should be larger for reflections helonging to

the same twin component. Cosines of angles between vectors a and b can also

be calculated from the components by Calxhl+a2xh2+a3d=h3)/C(axb). I t th P4P f'I h 't -
Afcor the wooter List as hwon oucpus, CELL_NOY avtampta to ougsort a swisa |1 1O U e e (nere it iIs
cell. This will not necessarily be the conventional cell, so it should bhe

checked using XPREP C(without an _hkl file) taking the lattice type found wi

CELL_NOYM into account. If necessary this conventional cell may he reinput i

*specified cell’ search mode to find the orientation matrix. If CELL_NOW u . u u
fails to suggest a sensihle cell, either something is seriously wrong with

the reflection list Ce.g. a wrong detector distance) or a cell axis is long

Initial S h, Threshold 10 and
g ———————— (011 [= LINSTEE-T (o B a1 (=H1 0] an

the specified ranges. The reflections that fit this cell within a specified
fraction of all three interplanar spacings may be flagged as indexed. and a
new .pdp or .spin file written in which they have the ‘H’ flag so that they
can_be displayed in a different color with RLATT. Then the cell may he rota
to locate further twin domains iteratively using only the reflections that
have not vet been indexed.

*= UARNING: the exhaustive search employed in this progran is UERY SLOW ==
*% 50 a CBU clock frequency of AT LEAST 3GHz is strongly recommen: ded ==

Full name of .pd4p. .spin or .dex file to read: uncl.pdp 4
278 reflections read in

Listing file [uncl. cnl:
Initial search ({Enter’>> or specified cell search (§>:

Superlattice threshold: an axis will be rejected if less than this percenta
of reflections has indices not equal to 2n or 3n resp. [101: 18

Minimun and maximum allowed values for cell edge [5 481: 5 48



cell edge 5 ,40. If you think you may have a lamggl then
change the cell edge setting to 3, 80. Rememimewnh slow the
program down!

Let the program think. It may take a while depeagdon your
computer etc.

AT W R I £ YE_Z1  2Y¥ b4V 1uV.uuy .79 Zb.9b2 3.2%a

145.2 ?6.7 137.9 65.7 34.8 114.4 99.5 58.4 19. 5 155.8 146.9 55.4 124.8

A.913 9.912 @.968% A.893 A.898 A.90A A.88% A.882 @_892 0.876 A.880 @_883 A.877 Ce” nOW found
The following cells would appear to be plausible, but should he checked using three SOIUtlonS-
HPREP hecause they are not rily the tional cells.

FOM, # within BA.2, a..gamma., volume and lattice type for potential unit-cells: A” are Very

IR R BB LD ER BB IR BE I imi i
3 @686 88.5 11.326 11.157 15.202 98.63 198. 89.85 i825.4 P Sl ||ar SO|UtI0n

Cell for domain 1: 11.326 11.157 15.888 99.87 189.51  98.15 number 1 IS the
Figure of merit: B.947 #C@.1>: 98.9 #<0.2>: 99.3 x(B.3>: 99.3 best Wlth 99 3 %

Orientation matrix: —-@.84940899% B. 86342931 —A.84357816
B.03834816 0.06235370 0.084718789

860573965 B.01 104450 809017957 Coverage and a

Maximum deviation from integer index [B.251: B.25

gercentages of peflections in this domain not conzistent with lattice types: Flgure Of Merlt

51.4, B: 48.9. G: 48.2, 1= 51.1. F: ?4.3., ©0: 68.1 and R: 67.4x

Percentages of reflections in this domain that do not have: Of One
h=2n: 49.6. k=2n: 51.4, 1=2n: 58.8, h=3n: ?8.7. k=3n: 69.2. 1=3n: 65.%9x .

Mew cell from list <{number?, reorientate (R}, accept <A> or quit <Q> [Al:

-pdp or _szpin file to write domain to: uncnl.pdp

RLATT color—coding employed in file: uncni.pdp A t th
White: indexed for first domain Cce IS

Red: not vet indexed

%6 SR incaione,ithin,0-250 of opinceger nder werigped o donei ba solution (A) and
e 2 oo farsh 3 et domain (92, auit <@ or choose write a new P4P
file in this case
uncnl.p4p. Notice that of the 278 reflectionsabk "fits" 276.
Return to SMART

Filename F:Astructure sikbikbS4uncnl.pdp J and read in the neW

Overwrite Edit > Config [Y/N)? ¥ Check for yes

Overwrite Reflections [Y/N]? ¥ Check for yes f| Ie . P0| nt to

Overwrite Spatial [Y/N)? ¥ Check for yes

Overwrite Crystal Info [YN)? ¥ Check for yes F I L E/R EAD P4 P
Overwrite Crystal Faces [YIN)? ¥ Checkfor yes ’ )

Lo | comel] Find the new file.

Point to Crystals/--LS and do a LS refinement andéll (you may
want to

)
#Signas for acceptance of any =oln. best =soln: 20.0 6.0 J rename It
Input lattice type: P
Input cell and standard deviations:
1.290 11.146 15.061 89.793 109.390 90.334 1787 .73
o.012 0.011 0.014

Ll e

Humber of solutions = 2
*  #51g A B C  Alpha Beta  Gamma PO loeas0 ag.am 1787.73
MOHOCLINIC P 1.009 0.010 0.008 182
333 1 .49 11.290 11.14e 15.061 89.793 109.390 90.334 HE
1.00 ©0.00 0.00/ 0.00 1.00 ©0.00- 0.00 0.00 @1.007 poee oo o s
TRICLINIC P IS S L IRC LI
2 o.00 11 146 11 .290 15 061 70.610 89.793 89 666 0 0 a i i il
0.o00 1.00 0.00~ -=1.00 0.00 0. 00 0.00 0.00 1.00- 3 g ? g g g

1] 4 Print... Write... Wirite...



to something else). Check the output it shoulahfthe good, bad
and ugly cell definition. If too bad or to uglyaih redo cell _now
and find a new cell. Now point to CRYSTAL/--BRAVA point
to OK and you will see something like this. Yolomes are 1
for monoclinic, 2 for triclinic and 0 for no action’/WHEN IN
|IOOSE ZERO for NO ACTION.

Solution # to use 1

1].4 Cancel

. Point to OK. Pointto
CRYSTAL/--LS and OK to save the Bravais results.

For Twin or Split crystals repeat the procedumethis case the
percent coverage will be lower for each "solutioRIck the "best"
solution first and let the program search for absecsolution.
Save the second solution in a P4P file.

Data Collection Strategies

If your unit cell is greater than 40 A (Mo Radiat)oyou will need
to move the detector from the normal 5.0 or 6.0dtstance. If so
you will need to collect more than the "normal” skframes.

Detector Distance (for SMART1000)

Detector Distance (mm) > 1.5 * Max Cell Length (A)

Minimum and Maximum & settings for Data Collection to $520ax

How to use.

With the distance-to-detector distance from yoyredment find the min and ma¥2
setting angles. Collect one set of frames at time2@ setting and one set at the mdx 2
setting. If the difference in the max and min \eaisi large, then you may need to collect
an extra set of frames at an intermediate val2 of

For resolution to 5528 (0.770A)

Practicals X-ray Diffraction Series 6



Best D setting for

Best D setting for

oo | lower limit (0°) upper limit (5%)
« 140 w
=]
fq-)_‘) I \
2 120
o - \ \
8 100
8
5 [ \ AN
A 80 .\
L %
50 N NS
I / \ Suis
/1 o J =l T N Y N Y A “\A‘““““\“
Lower limit .’Lﬂg 20 30 40 \;50 60 70
of 20 setting two-theta Upper limit
of 20 setting
Practicals X-ray Diffraction Series 7




Suggested @settings for Smart 1000 to resolution t& §90)

Mid. Setting
NA
NA
NA
NA
NA
NA
NA
-28
-28
-28
-28
-28

Sets of Frames

W WWWWNDNDNDNDNRFE P
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Cosmo for GADDS

Point to File/Load Configuration. Find cosmo_5.{mormally in F:\frames)) for the 5

cm detector distance.
Point to File/Import Crystal Data import your file

Point to Refine Strategy and let the program refiriew seconds

=1oIx|

-35.00 +0.00  +54.70 Ouega -0.50 360 180.00 &
180,00

Custon 5.00  -30.00 +270.00 40,00 +54.70 Omega -0.50 380 1s0.00

Point and hold (left mouse button)
men e e wer smee s Refine Strategy and choose the sort runs
Dt dmee caon o s e o Option let the program sort the runs.

Snm o el IR ane Mk ommo on 2 k. Pointto View/Detailed Strategy. The

Custom 5.00  -90.00 +270.00 +270.00  +54.70 Omega -0.50 380 1s0.00

E.00  -40.00 -180.00 +174.13  +54.74 Phi -0.50 348 174.00

E.00  -10.00 -7E.00 #3E3_E0  +54.74 Phi -0.50 718 3E3_E0

mmootmomm ez oan owm o on o o2z black is the permanent strategy from
mem o Imoomoamn emocnnmomo o ozomm coSmO_S.ini. The blue is the extra
- frames from cosmo. Select all of the

blue and then right click. Disable the

Current Target Priarity
Completeness [%]: 96.47 [100.00 100
Redundancy: 254 (4.00 20
Time [h]: 7.00 |24.00 =
4 | Ll; Stratecy: Custom = |

sets. Return to main menu screen. Take n

Saort Runs for Complateness

— |

of the Completeness. In this case the defau

strategy is 96% complete without any new data

—— — = sets. This is for a triclinic data set in the spac
group P —1. I would like to collect ALL of the
i Laue Clazs: -1 — data
Lattice Type: P — f
ora Bijvoet Pairs: not merged —
Pl L Cl 1 =
. Sue LISSE -
space group. Therefore change the Bijvoet
Lattice Type: P —

Pairs to not-merged by pointing to merged a

left clicking. Now check the Completeness.
Curvert _Target _Priority We are not at 78% which is unacceptable

Completeness [%]: 78.06 |100.00 100

Redundancyy 157 o0 - (should be near 90%). Run the refine strategy
Time (1} 700 oo s by pointing at the sort runs button and left
K svueay asen | clicking. Let the program run until at least 90%
Y " — —| completeness is seen (higher is better). Note
the b G
results. After run 12 the blue line (%

completeness line) levels off. We can stop the

AT

data collection after the 12 set of frames andl sti

/ P

300

have a complete data set. Point to View/Detaile =
Strategy and select

25

AL LT

a” frame SetS after # Completeness [%] C:I:ng 10;.?093‘ 1D;rinrity

12, right click them e et
and disable them. staesy cwon
NOW piCk a” the Sart Runs for Completensss —l|

remaining blue sets,

Practicals X-ray Diffraction Series
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right click them and make them permanent. Retormain menu and note the
completeness (in this case ~95%) with ok redund@nty Point to File/Export strategy
and write a text file with the results.

In FRAMBO (or GADDS or SMART) point to COLLECT/SCASIEDITRUNS
highlight all of the frame sets and delete theminPto READ and import the text file
you made with COSMO. Edit this file. Remembealways place a space between
numbers. (e.g. when editing line 09 place a spateeen —90.000 and —170.000.

SR\H MultiRun List {32 lines) x|
Fun# Fram=f Z-Theta Cmega Fhi Chi Axis Width #Frames Time
01 on1 —35.000 -35.000 0.000 G4.700 2 -0.500 360 i0.4an ;l
nz on1 -35.000 -35.000 90.000 S54.700 2 -0.500 360 i0.4an
n3 on1 —-35.000 -35.000 180.000 54.700 2 -0.500 3A0 i0.4an
04 ool —9j0.000 270.000 0.o00 54 700 2 -0.500 360 10.00
05 ool -90.000 270.000 90.000 54 700 2 -0.500 360 10.00
06 ool -90.000 270.000 180.000 54 700 2 -—0.500 360 10.00
0z ool -90.000 270.000 270.000 54,700 2 -0.500 360 10,00
0s ool —-80.000 -95.000 359.500 54.740 3 -0.500 719 10,00
09 ool -90.000-170.000 359.500 54.740 3 -0.500 719 10,00
10 ool —65.000 -70.000 320.180 &54.740 3 -0.500 640 10,00
11 ool —-70.000-130.000 359.500 &54.740 3 -0.500 719 10,00
12 ool -50.000 -55.000 -—0.500 54,740 3 -0.500 607 10,00
=
0K Cancel Print... Write... Read...
Be sure to use the CURSOR KEYS to move between auMOT THE MOUSE
na ool —a0.000 -95. 000 359.500 G54 740 3 -—-0.500 719 10.00
na ool -90.000 -170.000 359 500 G&4.740 3 -—-0.500 719 20.00
10 ool —£5.000 —70.000 320.180 G&4.740 3 —0.500 £40  10.00
11 ni 2?0 Ann 170 NN ICa Cnn CA4 740 2 n ocnn 714 A0 nn

Change the time to fit your data collection etc.

Start the data collection normally.

Practicals X-ray Diffraction Series 10



Data Collection for Absolute Configuration.

For absolute configuration studies you need teecbiinany Bijvoet Pairs (F(h) and F(-
h)). One way to do this is to use Cosmo to deteerthie data collection strategy. Or a
generic data collection which includes botlo;+20 and -B, -6 frames will work. An
example is shown below.

SCAN Hemisphere Ru pd
Run#¥ Frame# 2-Theta Omega Fhi Chi Axis Width #¥Frames Time
1 ool —-28.00 —-Z8.00 o.on E4.70 2 -—-0.300 600 10.00 _:J
2 ool 28.00 28.00 o.on 54 .70 2 -—-0.300 600 10.00
3 o0l —-28.00 -=-Z28.00 a0.00 54,70 2 -0.300 00 10.00
4 o0l 28.00 28.00 90.00 4,70 2 -—-0.300 600 10.00
5 ool —-28.00 —-Z8.00 180.00 E4.70 2 -—-0.300 600 10.00
f ool 28.00 28.00 180.00 54 .70 2 -—-0.300 600 10.00
OK Cancel Print... Write... Read...
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