Using CrysAlisPro to process Saturn and Nonius Data sets

Open CrysAlisPro

tested_crystal 1 E\Agilent-ylid-Test-Crystal-3-9-201 8\tested_crystal 1
FNU-Za EAFNT-8-201 8\SWTMedCtriFNU-2a\images

FNU-2a EAFNT-8-2018\SWTMedCir\Agilent-Data\FNU-Za\images
tested_crystal 1 E:\Ylid-Test-Xtal-3-16-2018\tested_crystal_1

sh18040 EAFNT-8-2018\Humphrey\sh 18040

pre_sh12040 EAFNT-2-2018\Humphrey\zh 18040

pre_sh18040 EAFNT-8-2018\Humphrey\sh18040-part

HQ-why-TPE-3 ENFNT-201 8\Sessler\Qing\HO-why-TPE-3'\HO-why-TPE-3

JHL_155_thianMn E:AFNT-8-20118\Rose\JHL_155_thianMn\images

Fri Aug 18 07:47:37 2017
Fri Aug 10 14:06:18 2018
Mon Aug 13 10:05:30 2018
Fri Aug 18 07:47:37 2017
Sun Aug 19 18:34:38 2018
Sun Aug 19 18:14:48 2018
Sun Aug 19 18:14:48 2018
FriJun 22 15:21:42 2018
VWed Aug 22 11:19:56 2018

FriAug 10 14:05:39 2018

Mon Aug 13 10:04:35 2018
Mon Aug 13 10:05:34 2018
Thu Aug 16 15:38:02 2018
Mon Aug 20 11:52:05 2018
Mon Aug 20 10:39:49 2018
Mon Aug 20 10:47:03 2018
Mon Aug 20 16:24:34 2018
Wed Aug 22 11:45:55 2018

Open CrysAlis experiment (1.0.41) - 11 experiments available O x
I .
Select experiment - standard list ;CRYSALIS
X
MName I Path Created Accessed
FNUA1 EAFNT-201 8\SWTMedCtriFNUA Thu Aug 02 20:44:10 2018 Wed Aug 22 11:15:30 2018
sh18034 EAFNT-8-201 8\Humphrey\sh18034P\sh 18034 Wed Aug 08 15:47:50 218 Wed Aug 08 15:47:55 2018

Hide preview W Hide pre experiments [

Displaying information s -
’76 Standard " Volume, laue, wavelength, Rint, redundancy ¢ Protein screening ¢ Custom columns (5T IVE | Delete |

Browse experiment

Jelete exp

riment{s) from list i

Select an experiment from the list. It doesn’t matter which one you choose.

Select the command icon and type

Dtrek createrunlist for Saturn data or saxi createrunlist for Nonius data followed by enter




Shell command window (Ctrl - interrupts)

! SETUFP WARMNING: The iwadge format currently used is unknown (2054x2054) !

Goniometer type: EM4 (kodgonio.xdll)

Switching to new EM4 collision model (Japphire (large Be window), rail: Standard,1.1.z20.)...
Collision mwodel: HealiburiZ, standard collimator, FIP31 camera S3apphire, Beamstop standard

FIPgO CCD INTERFACE
Reading tabbin file: "E:%FNT-3-20158%Rose\JHL 155 thianMn) Images'JHL_ 155 thianMn peakhunt”
UE - matrix:

0.015919 -0.045542 0.007696 { 0.000019 0.000016 0.000013 )
-0.046343 -0.009433 0.02z2874 { 0.0000z21 0.000018 0.000014 )
-0.017015 0.004614 -0.036847 [ 0.000023 0.0000z0 0.000015 )

M - matrix:

0.002691 -0.000419 -0.000311 {  0.000002 0.000001 0.000001 )
-0.000419 0.00z2496 -0.000762 { 0.000001 0.000002 0.000001 )
-0.000311 -0.000762 0.001240 { 0.000001 0.000001 0.00aoat g

UE fit with 8§34 obs out of 7293 (total:7295,skipped:0) (11.44%)
unit cell:
14.164(6) 15.530(5) 17.545(8)
67.588(4) 75.04(3) 77.021(3)
Vo= 3452 (2)

IE .
Command shell :’-;CERYSALIS

RED | ¥ Force auto soroll T Transparent

A

I dtrek createrunlist

A menu will open where you select the data frames you want to use with the Browse button.

Options RED m




Thiz dialog allows you to quickly generate a * min file and aliazesz file for the data reduction of a DTREE. data setl

1. Select an image, by clicking 'Browse' button in group box First de DTREE. de file, .a. name] 007 .img
2. Chooge whether instrument model will be loaded from zelected image header or zelected par file
2. Teminatar format iz automatically set, but pou can change it if neceszan

4. Alzo the lazt image will be automatically found, but pou can change it if neceszsany [if it iz not automatically found] Mote; 1t iz
azzumed that all frames between these bwo are available

]
I B Save the file
Y Youwil be prompted for entering zome critical parameters [usually default values are OF, az they are taken from image headers]

1 Finally a new CrysdlizPro instance will be launched with the DTREK. data set added ta the experiment list

1 MOTE: Uszing CrysAlizPro you can process only DTREEK images from selected Rigaku detectors! B-225 format is not supported!
1. Firzt de: DTREF. de file [*1001.img )

| Browse nda

Irmage information: nda

2. Inztrument model Uze par file infarmation instead of image header [

Par fle infarmation: nda

1 4. Last de DTREE. de file

| bep M Runic =N S

Select Browse for the first image in the first frameset and Browse to select the last image in the
last frameset. Using Saturn data, you can ignore the initial screen data. For Nonius data, select
the first frameset even if it is the initial screening data. You can deselect frames later. Select

Save run file ™ = to read in the data. It may take a few seconds to read in all the data.
When successful, a window will appear with the header information for the detector.



Fleaze enter parfile parameters: binning detectordistance
wavelength centers centen

245000710747 101713 1046.20

m ! 0t Heoct o

] Cancel

=
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Select OK.

A new experiment will be created and highlighted for the Saturn/Nonius data set. Open the
selected dataset.

A new CrysAlisPro menu will appear and will show the first image of the Saturn data. One thing
you will notice immediately is that the Saturn frames are noisier than the Agilent frames. Some
of this is due to the Atlas detector and some due to the lack of dezingering of the Saturn images
(usually).

Basically, you proceed as you would for any Agilent data set. Select the Lattice Wizard

.
icon to begin peak selection and unit cell finding. Select Peak hunting

(oW Pealk hunting WP Unit cell finding
shin [ -
_ followed by unit cell finding to get a

starting unit cell. Left click the > symbol by the Peak hunting icon and select ‘Peak hunting with
user settings’.



Peak hunting wizard (1.0.13) X

[ o] ] o -
h Peak hunting :,C!RYSALIS
~Run list, image type and image directory
Run list: E:\FNT-8-2018\Rose\JHL_155_thianMn\Images\JHL_155_thianMn

Image dir: E:\FNT-8-2018\Rose\JHL_155_thianMn\Images
# type s=tart  end width exposure cmega detector kappa phi  =tart emd

1 o -llg.00 70.00 .50 E0.00 - -20.00 p.o0 Z40.00 1, 30
2 o -llp.oo Z4.00 .50 E0.00 - -20.00  -E0.00 [ 1, ZE8
3 o -llo.o0 Z4.00 .50 E0.00 - -20.00  -E0.00  1Z0.00 1, ZE8
& o -E7.00 Zz.00 .50 E0.00 - -20.00 -E0.00 Z240.00 1, 178
§ o -50.00 70.00 050 E0.00 - -20.00 E0.00 o.oo 1, 0

—Run list modification

By default the whole experiment will evaluated. Edit start num of selected run Edit end num of selected run

To modify this behaviour edit the run list - - =

. Automatic threshold and background _— . . 30 peak
o detection (preferred) " Traditional peak hunting ¢ Smart peak hunting traction
P a ke fit E e ceErtE] Overwrite existing peak hunting table
MtreshialE: I 1000 FHT A eranes I 20 ’7 * Yas " No

= | Use backaroumnd subtrachion

EN=] A I =k = ) e 50 m S m

ErmiE far backarenme evalbatiemn: e - gt
Iv | Eediice Backaroue aceummu St tu SHERT pe (Saves ey

~Resolution limits el —
. . L == e e i : —
I~ Skip peaks outside resolution limits iz (el Dm0 2 Edit res limits

[~ Apply float correction n/a

I Removespikes © weak (" strong T——

The frame data that was read in will be listed. | usually do two things at first. | will select one
frameset and ignore the others when doing a peak search to save time. To bypass a frame set,
select a frame set and then select ‘Edit start num of selected run’ and enter 0. Do this for all the
frame sets you wish to bypass.

Secondly, I check the box ‘Skip peaks outside resolution limits’. By default, CrysAlisPro will
search the entire image which has resolution limits exceeding the useful range of the data
scattering. Check the box and then select ‘Edit res limits’.




B oo ol

Parameter to enter: ||:I-'-.-'a|ue (Ang) j

A d-value (Ang): inf 0.681
I Theta (deq): 0.000 31.372
- 2 Theta (deg): 0,000 62,745

Lo cecel |

TR A . 1

I usually select both low and high limits. For low limits, I enter 10 for the d-value. For the high
limit, I will typically select 0.9 or something like that. These values will vary with the crystal
and the data. This is only for the peak search and unit cell determination. For data integration, |
use all the frames and use at least 0.83 or 0.77 for the high resolution limit. To use these values,
select OK to get back to the Peak hunting menu.

To begin the peak search, select OK in the Peak hunting menu. CrysAlisPro will go through the
selected frames and generate a peak list just like CrystalClear. Because the frames are noisier,
sometimes you have to work at getting a cell. If you have a good cell from CrystalClear and just
want to take advantage of the superior data integration program in CrysAlisPro, you can enter the
known cell in the ‘Unit cell finding’ menu. Left click the > symbol by the

Unit cell finding

. 2 icon, and select ‘Unit cell finding with options’. At the bottom of the
menu check the ‘Known cell’ box and enter the known unit cell.



Find cell...

Peak table
* Mormal peak table

: " Delta (differential) peak table
| |
g [

1~ Sample type

* Single crystal
nit cell limits
f+ 5 ( PX { User

" Twin [ multicrystal

Algarithm

* T-vector Dirax

" Stereographic

min

| 2.0 | 120.0

max

. Lock present components

the Lattice Wizard):

Lid

=
v

known cell

| |2 ~| |20 [120.0

1 (see Twin information’ section of [ |

HIMT: To lodk current UB for twin 1, first go to UM TWIN utility and dick
'Current UB to twin', Then return here and select Twin 1' checkbox abaove.

-

Iv Search known cell | .08 10,63 22.79 96,85 95.10 592,20

And select OK. The Lattice wizard menu will appear with the unit cell. Look carefully at the
results and check to see if the known cell is the current cell. Also, check the Peak Table and look
at the percentage of reflections that match the cell. In this case, the value is 72%, which is good.
If this number is much lower, sometimes the cell parameters need a little tweaking to come into
agreement. Select Refine instrument model to refine the cell and instrument parameters to
improve the fit. Sometimes an initial fit of 10% will improve to 30% and then 50% and higher
with additional refinements. And sometimes not. Check the instrument model values listed on
the right side of the CrysAlisPro menu. The easiest number to check is the crystal to detector

distance.



For the Saturn, the default distance is 45.0, in the menu above it is 44.9868 mm. If the number is
significantly different from the distance set for data collection, you will have to start over with
the original values. The only way | know how to do this is to delete the file,
filename_cracker.par, which contains the current information for the experiment and where
filename is the name of the data set. Then copy filename.par to filename_cracker.par. These file
will be located in the Image directory.

At this point, you have to reselect the experiment and start over.



Lattice wizard (1.0.35) >

Lattice wizard

Current cell (CSD: install)
8.0763(13) 10.627(2) 22.792(3) 96.854(14) 95.100(13) 92.196(14) 1932.1(5)
Lattice reduction
selected cell
8.0763 10.6271 22.7920 96.8539 95.0998 92.1956 aP 44
reduced cell
8.0763 10.6271 22.7920 96.8539 95.0998 92,1956 1932.1

PEAK TABLE
Peak hunting table
UB fit with 1022 obs out of 1418 (total: 1418,skipped:0) (72.07%)

INSTRUMENT MODEL
Goniometer
beam: -0.31826 alpha: 50.00000 beta: 0.00000
om zero: 0.00877 th zero: -0.04382 ka zero: 0.00000
Detector
¥-rot:  -0.04081 y-rot: 0.01944
®-cen: 1009.87941 y-cen: 1052.12532 distance: 45.00772
Wavelength Mo (Ang): A1 0.70930 A2 0.71359 Bl 0.63229
Refinement
res: 0.010487, da=0.008042, sx=0.000879, sy=0.001493
h=0.004302, k=0.003651, |=0.003235
#ref: 1018 (skipped: 2)




