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Overview
Twin/Multi-crystal
New twin processing for better accuracy

Step-by-step processing on easy twin and lattice
faker

Twin example on Crystalline Sponge

(Vacant [cyclohexane x 5] but twined, guideline for the worst condition before soaking)
Rint < 3.0%, R1 < 7.0% @ redundancy > 2.5

Time permitting: Some notes on corrections:
Empirical and numeric corrections
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Twinning*: Challenges for the crystallographer

|dentify ‘proper’ unit cell(s); if possible at the screening/pre-
experiment stage

Reduce overlapping data
De-convolute and correct data
Solve the structure

Refine in best possible way

*non-merohedric
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Twinning*: Challenges for the crystallographer

= |dentify ‘proper’ unit cell(s); if possible at the screening/pre-
experiment stage

= Reduce overlapping data
= De-convolute and correct data
= Solve the structure

= Refine in best possible way

| Twin vs. multi-crystal — what is what? |

*non-merohedric
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Screening tool for quickly ing sample quality

Screening

i Mount Ik Screening |l >

Name:|exp_204 -

S ——————————— " 1.0s

[ Start Pre-Exp. (35 min) | l' Edit |

{  StartPre-Exp.(5min) Il Eart_
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Twin types

= Easy twin = Super lattice “faker”
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Data sets for these examples

= Pol411, pol426

= CCD data; kindly provided by Prof. Maria Gdaniec (Poznan,
Poland)

= You can try to apply the concepts presented here to these
data sets.
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Twin types

= Easy twin (pol426) = Super lattice “faker” (pol411)
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Mu-calculator (1.0.3): Absorption coefficient in mm-1

u - Cell and wavslangth -
as WI n 705249 1416205 1EE7339 BhE42 85120 84103 1507.358
to-radiatian
i 1.00
i~ Cherical farmula; (e.g. ©17 H10 5 02)
' Mumbers follow elaments; separate elemants by space;
LRTICE . [©® Peak hunting Unit cel| ]CBD H40 Fz4
Current cell (CSD: 0 hits) |
7.052(3) 14.162(5) 16.673(5) 65.54(3) 85.12(3) 84.10(3) 1507.4(9) A
Latt\:‘e reclljumuon a > ] -
ot
S?.u?[llfe"m.mw 16,6515 65.6620 ©5.1010 84.1126 3P 31 | Fiesult:
70511 141637 166515 656629 85.1010 841126 15055 ! Ewald explorer - Reindex 3 element(s): -
o | reciprocal space current H=40.00f 2.77): C=B0.00( B5.93): F=24.00( 31.29);
PE_“:EL“&SUHQGME . - 2 Formulawt: 145720 Mufmm-13: 014
UB fit with 1336 obs out of 1777 (total: 1777,skipped:0) (75.18%) Density,  1.605 Z:  1.00
INSTRUMENT MODEL Refine instrument Lattice il Il R S Rl R
e - gdiss alpha:  50.04298 beta:  -0.01668 rgndel téansfor
om zero: -0.73625 th zero: -0.00479 ka zero: -0.90938
Detector
x-rot: 0.46124 y-rot: -0.20948 -
x-cen; 523.89276 yten; 507.49376 distance: 60.50539 g
Wavelength Mo (Ang): AL 0.70930A2 0.7135% B1 0.63229 Twinning - Incomm|
multi-crystals Quasi-c| .
-] o u {mm-1) 014480 [ Editmu
LATTICE St
Current cell (CSD: 0 hits)
7.052(3) 14.162(5) 16.673(5) 65.64(3) 85.12(3) 84.10(3) 1507.4(9)
Lattice reduction
selected cell
7.0511 14.1637 16.6515 65.6629 B85.1010 84.1126aP 31
e
7.0511 14.1637 16.6515 65.6629 85.1010 84.1126 15055
PEAK TABLE
Peak hunting table
UB fit with 1226 obs out of 1777 (total: 1777 ,skipped:0) (75.18%)

We do peak hunting and auto-indexing gives:

Indexation <90%

Chemical content consistent
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Easy twin in EwaldPr
= || )E - . AERRAI Qi
rysAlis

Crystal

[~ Logwindow
LATTICE CSO: O hits)
7 nsigg) 14.152((;) 16. 571(33
65.64(3) 85,12(3) 84.10(3
“ % % 8 % @t Pt v oy . . V = 1507.4(9) aP, index: 75.18%
Cuerlay off

a oW % o % 4 4 € v R e e w e Activaie mullicrystal

‘Activate incommensurate [eakﬁ
L L ”ﬂ&ﬂ_ﬁ LR A ' Distribution histograms [2 vectars projection 0-1-2)
* . ... > .
A v BB r@er o ol B an of 1 LA S : . 2* axis
o Ll

I
» « s 000 1!4:494;4%! . e ® 3 s : b

* e

5 e 1 -
Brer o v o el el R dis 00 u o ws e 'l L +
ey c* axis

LT
PO O BRSNS

Filters

Selection/Lattice-It

# ]Indexed ]Wrong IColur ]
v 1 w13 |van

[ 2 @ [o

[ a o o

[ 4] o [ o

I s o %

Peaks: visible - 1777, hidden - 0, selected - 0 X:723 Y: 651
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Easy twin in EwaldPr

¥ ewald Bxplorer (1.0.1)

-

) ‘ >‘ “ }lﬁ -— ’—. e R E m ﬁ m Bt views el

=X~ R |

v % % 8 T 8§ 3§ ¢ & s oy

s % % 4 % ¢ ¢t ¢ ¢ - S * 8

1 Automatic twin finding

Custom twin finding

t-ﬂ&“i“'—”-—’—ﬂ—&!*,

Find next component in wrong peaks

T S . o
~rheB st ¥ Findne)dcompunentin shown peaks

Autumatlc twin finding

Custom twin finding

Find next component in wrong peaks

Find next component in shown peaks

1 Custom component in wrong peaks

1 Custom component in shown peaks

m Go to UM TWIN: UB matrix setup for twins ” = Teavan

ek
rysAlis

Crystal

[~ Logwindow

LATTICE CSD: 0 hits
7.052(3) 14.182(5) 16.673(5)
65.64(3) 85,12(3) 84.10(3)
V = 1507.4(9) aP, index: 75.18%

Overlay off

Activate multicrystal

Activate incommensurale peaks
Distribution histograms [2 veciors projection 0-1-2]

a® axis

b* axis

¢’ axis

Filters

Selection/Lattice-It

# |1’ndexed |Wrnng ]Cnlor |

v 1viass [ aa
[ B @ [ o
BE B [ o

| 24 o [o
[ el 8 [ o :‘

N Rigalkkuw
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Easy twin in EwaldPr

- Component #1 rysA IS
- Component #2

Crystal

[ Logwindow

Component#1 (CSD0. 0 hitsy
7.0534 14,1620 16.6895 aP 75.97%
65.649 85.141 84.128 1509.2

“ % % 8+ v B s @t W vy . Overlay off (aroup 1 color)

Component #2 ;CSD:‘;DEL'ts} .
7.0538 14.1451 16.6567 aP 28.36%
LA T S S AR A B G e ¢ A 65.728 84.838 83.808 1504.3 :

Overlay off (aroup 2 color
44dd next compenent

Deadtivate multicrystal

Rot{UB1.UB2)=179.8058 deg -
around 0.96 0.:20 0.20 (rec) 1.00 0.00 0.00 (dir)

LATTICE
Current cell (CSD: 0 hits)
7.05354 ( 0.00278) 14.16245( 0.00515) 16.69020( 0.00507)
65.62611( 0.02203) 85.12518( 0.02852) 84.11457( 0.03119)
V= 1509.11
Lattice reduction
selected cell
7.0511 14.1637 16.6515 ©65.6629 B85.1010 84.1126 aF 31
reduced cell
7.0511 14.1637 16.6515 65.6629 85.1010 84.1126 15055
Twin information
1:7.0534 14.1620 16.6895 65.649 85.141 84,1268 1509.2
2: 7.0538 14,1451 16.6567 B65.728 84.838 B3.808 1504.3
1: Total: 1351( 76.0%) Separate: 1138( 64.0%) Overlapped: 213( 12.0%)
2: Total: 492( 27.7%) Separate: 279 15.7%) Overlapped: 213( 12.0%)
Peaks: visible - 1777, hidden - 0, selected - 0 Find next unit cell Unindexed: 147 { 8.3%)

R =
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Super lattice faker

Mu-calculator (1.0.3): Absorption coefficient in mm-1

- Cell and wavelength

I Ifn Lattice wizard

LATTICE

Current cell (CSD: 0 hits)

38.427(5) 24.837(3) 45.727(5) 90.036(9) 108.228(11) 89.987(10) 41452(8)
Constrained current cell

38.425(5) 24.838(4) 45.733(6) 20.0 108.251(14) 90.0 41452(10)
Lattice reduction
selected cell

38.4282 24.8376 45.7274 90.0349 108.2283 89.9887 ml 27
reduced cell
24

8376 27.7682 36.3394 72.2609 70.0465 63.4572
PEAK TABLE
Peak hunting table

UB fit with 966 obs out of 1077 (total: 1077, skipped:0) (89.69%)

INSTRUMENT MODEL
Goniometer
beam: 0.06784 alpha: 50.04288 beta:
om zero: -0.82838 th zero: 0.09567 ka zero:
Detector
x-rot: 0.41740 y-rot:
x-cen: 531.79221 y-cen;
Wavelength Mo (Ang): AL

20727.5

-0.01668
-0.90939
-0.07486

505.32619 distance: 60.13336
0.70930 A2 0.71359 Bl 0.63229

3842671 2483705 4572677 40036

108,226 89.987 41451.873
Mo-radiation

2 ]134|

— Chemical formula: (e.g. C11 H10 S02)

Numbers follow elements: separate elements by space;

Cl4H12 N3

~ Besult-

3 element(s);

H=12.00f 5.45): C=14.00{ 75.645: M= 3.00{18.591)
Formulawt 222.29 Mu(mm-1);

| Set mu and formula

Log window

~
29 0.07
Density:  1.193 2 13400
F(00dy: 17356.00 Atwal 1067 Mon-Hatwol 1820
i (1) 0.07370 [~ Editmu
fOY ChE ntomake &l outputfiles (like
L[ = ed f

Cancel

Close
a -

* |[ndexation good/high

» Chemical content inconsistent (here Z=134)
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Super lattice faker in EwaldPm

Ewatd Explorer (1.0.1) — - a— M —— A —

e,
4 1‘ » 4‘ 4 ‘ P ’)_. I/I, E m E .

.

= | views iy - | Crystal

LATTICE (CSD: 0 hits)
38.427(5) 24.837(3) 45.727(5)
90.036(9) 108.228(11) 89.987(10)
V = 41452(8) mI, index: B9.69%

Cverlay off

-

[~ Logwindow

Activate multicrystal

Activate incommensurate peaks
Distribution histograms [2 vectars projection 0-1-2]

a* axis

b™ axis

c* axis

Filters

Selection/Lattice-It

# 1 Indexed 1 Wrong ] Color

v 1 [v 066 v 111

270 o [ o
3] ® [ o
[ 2 e [ o
s o [ o j |

Peaks: visible - 1077, hidden - 0, selected -0  Hold Ctrl, LMB and move: Z rotation. X:793 Y:737
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Super lattice faker in EwaldPm

B Ewald Explorer (1.0.1) = s A i ——— gt g T E L R W

Filters

o

Selection/Lattice-It

Select all Invert selection Deselect all

Selection tools
{~ None (" Rubber band
& Lattice-it ]ﬁnd period, refine angle L] v Hints

# ] angle I period ledth ]

e
= T ==

MNew | ol

Angle: ‘| * | Penod ‘| " | Widih -1 [ 1

Operations

IMove selected to: 1 Group2 >
Lattice-ltusage:

Ta modify period by 1/6: scroll mouse wheel or hit period scroll
buttons.

To adjust period by smaller factor (zoom related) hold SHIFT button
and hit period scroll buttons.

# 1Indexed 1Wr0ng JColor ]

v 1i|vwos |vin
| B8 [ B
30 o ;

[N s [ o
[ 5] @ [o

Peaks: visible - 1077, hidden - 0, selected-0  Hold Ctrl, LMB and move: 7 rotation. X:937 Y:635
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Super lattice faker in EwaldPm

B Ewald Explorer (L0.1) " s | s, S5 S— —— g .* ey -

8 B )]

i L BANAEE- B2 s BT - Crysta

Filters

o

Selection/Lattice-It

Select all Invert selection Deselect all

Selection tools
{~ None (" Rubber band
& Lattice-it |ﬁnd period, refine angle L] [v Hints

# ] angle I period ledth ]
1 1200 957 Ang. 125%

[ New | |l  Remove |
Anglee | * | Peiod 4| »| Widh 1]

Operations

IMove selected to: Group2 >
Lattice-ltusage:

Ta modify period by 1/6: scroll mouse wheel or hit period scroll
buttons.

To adjust period by smaller factor (zoom related) hold SHIFT button
and hit period scroll buttons.

# 1Indexed 1Wr0ng ]Color ]

v 1i|vwos |vin
| B8 [ B
30 o ;

[ a[ o [ o
[ 5] @ [o w

Peaks: visible - 1077, hidden - 0, selected - 441 MWheel: Change perlodforactlve lattice. -X: 555 Y: 361

X Rigalkw
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Super lattice faker in EwaldPre

I Eviald Explarer (1.0.1) 5% S i, S5 S S—— . - " bl

2R BR S . AEEEAEH B . - o
Filters
Selection/Lattice-It

Select all Invert selection Deselect all

Selection fools
@ None " Rubber band
 Lattice-it |ﬁﬁ':| period, refine angle ;] @ Hirie:

# ] angle Jpenod ]w\dth ]

= - = ——
Angle: J;] Period: ¢ Widih: 4‘_1
Operations

# 1I.ndexed 1Wr0ng ]Colur ]

[v 1 v 589 [v a7
v2lviar |ves
3T 0 o ;

[ a[ o
El e [ w

Peaks: visible - 1077, hidden - 0, selected -0 441 selected peab moved from group 1 to groug X: 939 Y: 426

X Rigalkw
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Super lattice faker in EwaldPm

Ewald Ex

plorer (1.0.1)

el 4| >

:
SR

v IR
1

Peaks: visible - 636, hidden - 441, selected - 0 Find or change unit cell

Auto unit cell finding in shown peaks

Refine unit cell

2l Custom unit cell finding in shown peaks

Lattice improvement with tolerance

m Modify lattice type

m Modify lattice type with user matrix

X:939 Y: 701

———— .
— = o AEAREAE- B .. BN Cysl

[ Logwindow
LATTICE {CS0: 0 hits)
24.843(3) 49.670(6) 34.169(4)
89.985(9) 100.524(10) 89.973(9)
V = 41453(8) mC, index: 88.77%
Overlay on

ivate multicrystal
pclivate incommensurate peaks

i Diistribution histograms [2 vectors projection 0-1-2]

a* axis

b axis

c* axis

Filters

Selection/Lattice-It

#* |Inde)(ed |Wr0ng ]Co_\or ]
v 1 [v ssz v 54
[ 2 [v 378 [ 67
| BN 5 | @
T al o [
[ 5 8 [ o

\

Rigalcws
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Super lattice faker in EwaldPm

Ewatd Explorer (1.0.1) — o —— M — g -.—-Tt-“ . h-__-'

RE

-

Bt (=
™. CRECE

[~ Logwindow

LATTICE {CSD:0 hits
9.6086(17) 12.418(2) 11.430(2)
90.055(14) 108.207(16) 89.976(14)
V = 1295.6(4) mP, index: 58.22%

Overlay off

Activate multicrystal

Adtivale incommensurate peaks
Distribution histograms [2 vectars projection 0-1-2]

a* axis

b™ axis

c” axis

Filters

Selection/Lattice-It

# 1 Indexed 1 Wrong ] Color

v 1 |[v s27 v o

[ 2 [V [ 441

[ 3 o [0

[ 2 o [0 j

[ 5[ o [To 1

Peaks: visible - 636, hidden - 441, selected - 0 Define g-vectors to help indexation X:931 Y: 737
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Super lattice faker in EwaldPm

K Ewald Explorer (L0.1)

L D

-

P& L BRRERAE- e - | Crystal

LATTICE (CSD. 0 hils)
9.6086(17) 12.418(2) 11.430(2)
90.055(14) 108,207(16) 39.976(14)
V = 1295.6(4) nP, index: 5B.22%

Overlay off

4>1D
3

I Logwindow

: 3 5 Activate multicrystal
Automatic twin finding

Activate incommensurate peaks

Custom twin finding
Distribution histograms [2 vectars projection 0-1-2]

Find next component in wrong peaks
a* axis

-1 Find next component in shown peaks

=1 Custam component in wrong peaks

b* axis
Custom component in shown peaks
m Go to UM TWIN: UB matrix setup for twins
O . c” axis
Filters

Selection/Lattice-It

# |Indexed |Wr0ng ]Color |

Vilvwer v

[ 2“5 [V a1 |

[ &3 |5

e
o Tl W [ & @8 o N

Peaks: visible - 636, hidden - 441, selected - 0  Find next unit cell X:932 Y:414
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Super lattice faker in EwaldPm

1 “ ’1 “ ’ ‘ ,_. )_,‘ B e E E E" my | views m > CrYStaI

- Component #1 | Log window

V90N
RS

— o E—— M —— g g g

-

Overlay off (oroup 2 color)
Add next component

90_.{155 108.207 89.976 1295.6
Overlay off (oroup 1 coler)
' i o Deactivate multicrystal
““ S S A ; [Rot(UB1,UB2)=179.9687 de
" ] g g
’ ' ‘ ' ‘ ' ‘ ' aaaaa 052 -0.00 0.86 (rec) 0.71 0.00 0.71 (din)
- KPOK e

9.6021 12.4183 11.4372 mP 62.77%
90.000 108,242 89.982 1295.3
\WYA" /‘\’-/ .

v

OO0
NN NN N
R

KKK

Filters

M Selection/Lattice-It

# 1 UB1L J us2 ]O\rerl... ]Wrong JCoIor ]

vif|vaso v War Vo
V2o was [ o [va
HoE W O W

’ |

[ o o o
LB i e

Peaks: visible - 1077, hidden - 0, selected -0  Find next unit cell X:885 Y: 737

N i | T4
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Super lattice faker in EwaldPm

Mu-calculator (1.0.3): Absorption coefficient in mm-1 &J

- _|  Cell and wavelength
. - ——— -
B ewald Explorer (LO.1) A —— . —— . 360853 1241834 11.43003 90055 108207 69.976 1295581

BoR | )E - S BRAE- Qe

— Chemical formula; (eig. ©11 H10 S02)
Murnbers follow elements: separate elements by space;

CT4H12 N3

i Result:

3 element(s); A
H=12100( 5.45); C=14.00( 7564 M= 3.00{18.91);

Formulawt: 222.29 Mu(mm-1). 007

Density:  1.739 Z: 400

F(000}: 53600 Atwol 1117 MonHatwol 19.05

O’d’s ,‘6‘
RPN
ﬁ{}k\'ﬁ/‘\ /A\')A\
SO0

“:’:‘3&%’;“

(3 0 /o :

mu {mir-1) 0.07039 [ Editmu

Set mu and formula Cancel

LATTICE
Current cell [CSD: 0 hits)
9.6086(17) 12.418(2) 11.430(2) 90.055(14) 108.207(16) 89.276(14) 1295.6(4)
Constrained current cell
Q.607(3) 12.420(2) 11.4327(17) 90.0 108.24(2) 90.0 1295.6(5)
Lattice reduction
selected cell
96086 12.4183 11.4300 90.0545 108.2065 89.976d4 mP 34
reduced cell
9.6086 11.4300 124183 89.9455 89.9764 71.7935 1295.6
Twin information
1:9.60086 12.4183 11.4300 90.055 108.207 89.976 1295.6
2:9.0021 12.41832 11.4372 90.000 108.242 B9.982 1295.3
1: Total: 627( 58.2%) Separate: 350( 32.5%) Overlapped: 277( 25.7%)

050

Peaks: visible - 1077, hidden - 0, selected -0  Find next unit cell

2: Total: 676( 62.8%) Separate; 399( 37.0%) Overlapped: 277( 25.7%)
Unindexed: 51( 4.7%)

X Rigalkw
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Other tools in EwaldPr to support twin handling
= Reflection grouping (up to 20 groups)

= Filters (intensity, d-value, runs [mistake a moving sample as
Find cell.. e S

t L
WI n] ) Peak table- i Algorithm -
i® Normal peak table (& T-vector Dirax
= Custom unit cell finding e
Sample type
(" Single crystal
Max unit cell limit estimator... X Unit cell o =
@l Ciex e |Z0 | 120.0 | cac
Please enter your expected chemical formula: m & . .
& Twin / multicrystal iR e
| C14 H12 N3
# of components 12 LJ IZ.U | 15.0 Calc
3 element(s):H= 12; C=14; N= 3;
Lock present components
Expected Laue symmetry: Monodlinic = (see 'Twin information' section [ Twinl [ w2 [ 1w
< el | —J of the Lattice Wizard):
Expected Bravais lattices: P v HINT: To lock current UB for twin 1, first go to UM TWIN utility and click
'Current UB to twin'. Then return here and select "Twin 1' checkbox above.
Expected lattice anisotropy: |2:1 _V_J
| Consider Bravais lattice type
Multiply by -
|w Force identical lattice for all components
-l w 1,0 (12,0
Known cell
Estimated volume: min= 612.00; max=1224.00
[~ Search known cell |9.61 12.42 11.43 90,05 108,21 89.98
Estimated max of max edge = 15Ang: Set to max- o
Esimated mih of max edge = 12Ang: Setfo max | ok ]
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ikl }‘

Judging a twin from few reflections can be tricky...

Peaks: visible - 129, hidden - 0, selected - 0

Explorer (1.
O x ;
RoB & . BEEEEERE.E o
£ = R " ' Qg % .
[ Log window
LATTICE {CSD: 0 hits}
45.834(19) 24.899(10) 55.018(15)
90.06(3) 95.07(3)  89.97(3)
V = 6254D(40) mI, index: 80.62%
Overlay off

Activate multicrvstal

Activate incommensurate peaks
Distribution histograms [2 vectors projection 0-1-2]

Ll M
‘ ‘ M
| ﬂMHH | u\iw

a* axis

u“ll 1|

Filters

Selection/Lattice-It

# ]Indexed JWrong ]Co\or ]
v 1 v 104 v
2] b [ o
I B & [ =3
RARTINRT TT EE B Em
'Find next unit cell X: 929 ¥Y: 725

\\§ Rigalcws

oxford diffraction
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Use the custom unit cell tool...

Find cell.. L]
Peak table - - Algorithm -
@ Normal peak table (@ T-vector Dirax m
= 4 R 1 = .
. BEEEAS- Q.- | e
ool e i  Steraographic funennnnng ¢
Sample type [~ Logwindow
LATTICE CS5D. 0 hits?
(™ Single crystal 11.457(6) 12.434(6) 9.631(5)
} 90.02(4) 108.30(5) 89.96(4)
Unit cell i V = 1303(1) mC, index: 66.67%
= c o ~liser |20 |1zn.u | Dverlay off
(@ Twin [ multicrystal :
L it Activate multicrystal
# of components {2 L] I 2.0 | 15.0 ]
Activate Incommernsurate peaks |
Lock present components i - = =
(see 'Twin information’ section [ Twin1 [ 7Tv & Distribution histograms [2 vectors projection 0-1-2] ‘
of the Lattice Wizard):
HINT: To lock current UB for twin 1, first go to UM TWIN utility and click .
'Current UB to twin'. Then return here and select Twin 1' checkbox above. a’ axis '
| Consider Bravais lattice type
| Force identical lattice for all components b* axis l
Known cell I
[~ Search known cell |9.61 12.42 11.43 90.05 108,21 89.98
c* axis
Filters

Selection/Lattice-It

# ]Indexed IWrong ]Color I
v 1|ves v 43
| B B [ o
I 3] © W
[ al o [ o
5] o [0

| H

I

Peaks: visible - 129, hidden - 0, selected - 0 'Find or change unit cell X: 965 Y: 612
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Find the twin from the wrong peaks...

Peaks: visible - 129, hidden - 0, selected - 0

\\§ Rigalcws

oxford diffraction

|Find next unit cell

- Component #1
- Component #2

X:842 Y: 737

Crystal

[~ Logwindow

Component#1 {CSD: 0 hits)
11.4571 12.4342 9.6313 ml 66.67%
90.016 108.305 89.963 1302.7

Overlay off (oroup 1 color}

Component #2 (TS0 0rhits)
11.4577 12.4494 9.6179 mC 56.59%
89,969 108.267 90.023 1302.8

Overlay off (group 2 color’
Add next component

Deactivate multicrystal

Rot(UB1.UB2)=-175.9672 deg
around -0.71-0.00 0.71 (rec) -0.52 -0.00 0.86 (dir)

Filters

Selection/Lattice-It

# ] uB1 J ug2 ]Over\... |Wr0ng |CD|UF

wilvws [was w3 [V
e N Om
3] o [ & [ o [ o
T2 o &6 [&o [ o

T

s o [ & [ o [ o




trategy with known twin law
'y . -

@ Experiment Strategy @ys Aﬁ'g
~ Unit cell for Strategy Calculation (CSD: 0 hits)
Cell: 11.430(2) 12.418(2) 9.6086(17) 90.024(14) 108.207(16) 89.945(14) 1295.6(4) mC [ c-tattice v s8.22% (827 of 1077 reflections) ‘
— Strategy p —Time prediction
default
(& Resolution (~ Theta ( ZTheta I 0.800 time:
10.00
@ teuegroup (~ Other [2/m (o-unique) ] & The same time for all theta positions ‘
» . . y " Different time for each theta positions
[V Friedel mates are equivalent {uncheck for high quality absolute configuration data) e
Detector Distance | 60,14

Scan width: | 1.00

‘, Strategy mode

- Strategy mode

|C0mplete data for twins L' —— - Settings/Options

Data collection/Tark AutochemiMovie/Cryo/Red
limit | 100.0 JUCr limit Max 99.74 %

Calculate New Strategy
Generates ruans that reach

compleceness limit Ll B it vl

for all twin components steness/Coverage tables
zin 2/m (b-unique) Full sphere (P17
5.9
100
100 4 lse = 100 4 .
]
E Fi8 g
30 - tag 2 80 - B
@ g Ly 2
a Sla
o F40 = Fie 2
% 0 ) E £0 ,E
B 32 glz g
S a0 ] SRR Ft4 g
(4] = =
Fr24 @ o
o |5 &
20 1 = 204 L2 g
[
Fi6 ]
0 0 F10
0 160 320 430 £40 300 0 160 320 430 £40 200
Frame Frame |
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Data reduction

1ultaneous twin data reduction

:;ulu.:l

Rigalcus
oxford diffraction

Copyright © 2017 — Rigaku Corporation and its Global Subsidiaries. All Rights Reserved.



Twin profile data

—————————————

Fully separated 80% - 100%
Overlap data

\\\ Rigalcws

oxford diffraction



gl

Twin profile data

18 18 2,00 300
16 16
14 14 2,40 240
- g, T8 180 o
~ (=1 ~
08 08
1.20 1,20
06 06
04 04 0.60 0.60
02 02
00 00
B3 0 [ T 1B 24 5 % <4 =2 0 2 4 & 8
x

Overlap data

A4

Deconvolution
o )

\\\ Rigalcws
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Pre-37 vs. new 37 approach

Pre-37 twin integration

-~

Component #1
PROFFIT

Less

accurate Intensity
HKLF4 and decorrllpogltlo.n durlng
HKEL5 finalization
intensities

~

\

e

Component #2
PROFFIT

~

Xﬂi

> B
~~
-

Rigalcws
oxford diffraction

Profile decomposition
based on profile
fitting of the
overlapped area

More
accurate
profile-fitted
HKLF4
intensity

@ Very accurate
HKLF5 intensity

Twin finalization



HKLF4 and HKLF5 play modes

Fully separated Partially overlapped ‘Full’ overlap
~* Component 1
~* Component 2
Component n
\\\\ Rigalcws
oxford diffraction



HKLF4 and HKLF5 play modes: 1st trial

Fully separated Partially overlapped ‘Full’ overlap

Twin1_hkif4

00
1® 240 2.40
e
o _ 10 180 o
B * Component 1
08 08 p
120 120
06
0.4 0.4
Ot 0.50 0.50
0.2
0.0 0.0
00 ) M) [ ) 3 12
B %4 X

—————————————

"* Component 2

-------------

Component n
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Structure solve and refine using AutoChem??

Ele Wew Stucture Mode Tools Edit Model Select Help

| Autochem2 ~

£ Run AutoChem
| Revert | Refine Only | Solve Only | Beport Only | STOP | Edit USER PHIL
Solution Program Solution Mathod

[Auto =] Jauto E|

Refinement Program Refinement Method
Auto | |Auta *

Attt Stanting ACZ At b anial

SOLUTION STAGE
> Shelt3, Pattersan Method (0,64 )05 = 72, VATA = 36

REFINEMENT STAGE

- Iteration 0 R = 22.33% ATA =14

—> lteration 1 R1=8.65%; ATA=27

- Iieraimn 2 R1=T.15%; ATA =50

- =6.61% ATA=52

- Itaratuand R1=6.33%: ATA =52

Continue? const{0.0) + rint(4. 173 +i0s(23.8)'0 === 18.2 5.3): Yes

SECONDARY REFINEMENT STAGE
Anisotropic Sensible? R1 = 1,61, 0195 YES
—-> lteration 1 R1 = 4.51%; ATA= 59

< haration 2 R1 = 4.50%; ATA=59

> fteration 3 R1=4.01%

POLISHING STRUCTURE
= lteration i R1 = 4.01%;
Finished with ATA = 59 and R1 =4.01 “** 1.2 5}

(d E
Rl = 0.0459 for 6358 unique reflections after merging for Fouris
Highest peak 2,75 at 0.4141 0.1483 0.7021 [ 0.28 A from ¥ 1
Deepest hole -1.33 at 0.3676 0.0921 0.7434 [ 0.88 A from 1]
o
+ anial finished at 15:59:41 Total CPU time: ; 2. weos +

B

22.33 B.65 7.15 6.61 6.33 4.84 4.51 4.5 4,01 4.01 Refinement CIF file has been merged with the meta-data cif file

Rigalcws
oxford diffraction



Get extra data in to solve the structure...

Fully separated Partially overlapped ‘Full’” overlap

gl

gl

Twin1_hkif4

3.00
16 240 2,40
12
- &0 180 o
: * Component 1
08
1.20 1.20
0.4 04
0.50 0.60
0.0 00

0 5 4 0 4 g ©
[ 12 18 24 X 8 € 4 2 0 2 4 & 8
x

gl

Twin2 hkif4

3.00 3.00
16 240 2,40
12
- 180 180 o
: * Component 2
08 0.8 08
1.20 1.20
06
0.4 04
04 0.60 0.60
0.2
0.0 00
0.0 8 =4 0 4 8 12
24 5

gl

—————————————

Component n
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Get extra data in to solve the structure...

Fully separated Partiallv overlapped ‘Full’ overlap
s : TW|n1 hklf4 | o y
- with data o omponen
j;’ from -
& 12 18 Component 2 ’ ; - 8 & 4 2 ri 2 4 6 8
: .I/U\.Za ?” M : * Component 2
Z; - Z; OO 4 i HKL file options
Chysalt ] l i
L ] __ Output multi HKLF4 file

|+ containing data from
twin 1 and twin:

= Vi# [l [
e T vt o o e
= s [ el e Component n

N Rigalkkuw
\\\ oxford diffraction



Not enough yet: Add full overlap data...

Fully separated Partiallv overlapped ‘Full’ overlap

gl
gl

. TW|n1 hklf4
- with data -
g; from :

* Component 1

+ overlap data

Corrections
Twin decompaosition

Overlap threshold for scaling & space-group 0.400 WNEUIEELT]

Minimum completeness in HKLF4 fily (for structure 100.0%

m\

gl

HKL file opttons

Output multi HKLF4 file
|+ containing data from
twin 1 and twin:

[« e e

only)
Invert HKLs of twin:

[ o -

N Rigalkkuw
\\\ oxford diffraction

component2 - T3

—————————

= Component 2

2222222

Component n



Why?

oxford diffraction
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Solve done: Refine on good HKLF4

Fully separated Partially overlapped ‘Full’ overlap

Twin1_hkif4

3.00
1® 240 2.40
12
< e, 180 180 o
N * Component 1
08 08 p
1.20 1.20
06
0.4 04
0.4 0.50 0.60
0.2
0.0 0.0
0.0 3 -4 0 4 8 12
18 24 *

—————————————

"* Component 2

-------------

Component n
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Solve done: Refine on good HKLF5

Fully separated

Partially overlapped

18 18 20 20
16 16
16 16
14 14
bl i
12 12
S 10 10 R ] ®
08 08 0.8 0.8
06 06
0.4 0.4 04 04
02 02
0.0 0.0
0.0 0.0 -8 b 0 4 3 12
5 0 6 12 18 24
X T'win1 _hkIf5
18 18 2.0 2.0
16 16
16 16
14 14
2 1.2
12 2B
S 10 0 R -t 3
08 08 08 08
06 06
0.4 0.4 04 0.4
0.2 0.2
0.0 0.0
0.0 0.0 -8 4 0 4 8 12
5 0 5 12 18 24 X
X
Merging

|v Merge data using: (e the same Laue class

Remove outliers  ~ different Laue dass

\\\\ Rigalcws

oxford diffraction

240

1.80

gl

0.50

3.00

240

1.80

gl

1.20

‘Full’ overlap

RN

i HKL file options

n Use reflections from
component 1 only

Output multi HKLFS file
[ containing data from
twin 1 and twin:

e ¢

Irwert HELs of twin:
[ [ fea oo

* Component 1

= Component 2

Component n



Good data quality through full post corrections

N Integration

\ g Average unit cell
7“‘ Lﬁw;-,,

o~ Absorption

Q Beam illumination

= \

m (] [

S Empirical

&D corrections

Qutlier rejection

v

H .
| Point/space group
;% w8 “M\‘\ r“t,w,‘f\"”\ﬁmﬁ,ﬂ‘WA‘NI-‘AV‘F‘;"‘3")\\‘“"&':% Jwywﬂﬂ/;”mwwhM"MVAWW,‘H[&‘\W&%}W ¢ § w
”:: Optional merging
\§ Rigalcws
\ oxford diffraction



Summary - twin

Twins can be recognized early on during screening/pre-
experiment

With the graphic and computational tools in EwaldF™ twin
assignment is easy.

De-convolution of overlap data gives good HKLF4 files.
Sometimes solution boot-strapping requires different play modes

HKLF4 and 5 files can be easily conditioned for top data quality
with absorption, beam illumination and empirical corrections.
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Step by step guide on easy twin and
super lattice faker
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oxford diffraction



Step by step guide on easy twin and

super lattice faker

Twins can be recognized early on during screening/pre-
experiment

With the graphic and computational tools in EwaldF™ twin
assignment is easy.

De-convolution of overlap data gives good HKLF4 files.
Sometimes solution boot-strapping requires different play modes

HKLF4 and 5 files can be easily conditioned for top data quality
with absorption, beam illumination and empirical corrections.
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Typical data reduction sequence

Unit Ce” finding Qdusek

=T
m | ™ RED

Crystal 2
Data Collection > |

Data Reduction > |

FRAMES [ RUNS
In run Tist: 1606411, used: 1524/11
. 3D PROFILE ANALYSIS
Frames done: 1524
reflections tested: 23209, used: 17559
. AvD mosETC] by (10 negraes) - 11 runis)
» £1-1,27, =¢-0,87, ei-0,

Profile learning

Max incidence ang'\e prnfﬂe changelel): 25%
3D INTEGRATION & FITTING

Frames done: 1524

Fitted: 220 overflow: 0, hidden: 18
Outliers rejected: 141
SCALING / HUMERICAL ABSORPTION
Empirical abs (e=A 0=5): min=0.76,m
Frame scales ( 2/scale):

Detector scales [ 4x4 )
Trarsmission factors:
RESULTS (1524 frames) - SYM: Pmmm

geso]utmn(A) Ranuhnanzy F2/51g[F2j Rint

At - 0.025
i sa & 0.823

Com tEE:EQE%(DBDANG] :

SPACE GROUP DESCRIPTOR

Fnma aGroup #: 62 (2 sa found)

Cell transformed

DATA REDUCTION OPTIOHS

Fer-frame model refinement used

Integration

2-cycle 20 peak analysis used
30 profile fitting used

Agilent Technologies

( Pro
Crysalisg,
RED ¥

- EEED - DDDO-O-OO 1"

Post correction
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Post correction motivation

= Frame information to HKL file information

= |mprove |l/c of redundant information

» Reduce ‘systematic effects’

Post corrections can only correct observed data!
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