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* For fine sliced data, worth stacking up enough images to get e.g. 1° rotation or similar

* Images can be viewed with ADXV, Dials Image Viewer, Albula etc
* In ADXV open the *_header.cbf file first and then the h5 file (zoom 100% or use slab)
* In DIALS or Albula, open the *_master.h5 file

An example of the files produced for a 3600 frame acquisition (Given the ID of thermolysin_xtal1):

thermolysin_xtall 1.nxs

thermolysin_xtall_1 header.cbf (header only - to be loaded in ADXV before the h5 frame files)
thermolysin_xtall 1 master.h5

thermolysin_xtall_1 000001.h5 (frames 1 - 1000)

thermolysin_xtall 1 000002.h5 (frames 1001 - 2000)

thermolysin_xtall 1 000003.h5 (frames 2001 - 3000)

thermolysin_xtall 1 000004.h5 (frames 3001 - 3600)

thermolysin_xtall 1 meta.h5



Default setting in Dials image viewer
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Same dataset, 10 images stacked
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« All automated processing pipelines work

« With DIALS - easy though be aware that the detector has 2.5 x as many pixels
as Pilatus 6M so processing will take longer.

* If you are using XDS you will need durin:
nttps.//github.com/DiamondLightSource/durin/releases/tag/2019v1

* If using xia2, will need hdf5_plugin=durin-plugin.so command-line option.

* For most reprocessing would recommend using SynchWeb reprocessing
options.

Advice on how to collect and process Eiger data can be found at:
https://www.diamond.ac.uk/Instruments/Mx/103/103-Manual/Eiger2-Detectors.html



Eigers in use
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Latest Detectors for MX — Eiger2

* Keeping Diamond at the forefront of detector technology with first
installations of latest generation Dectris pixel array detectors

e 4AM on VMXi since September 2018 « 16M on 104 since December 2018
* 560 Hz * 16M on 103 since April 2019



Rapid data collection rates + 4M on VMXi capable of rapidly

and structure solution - VMXi collecting huge amounts of room
temperature data for
* Crystallogenesis analysis
e Structure solution
« Serial synchrotron crystallography



Rapid data collection rates

and structure solution
103 & 104

* Early results from 104

« Rapid collection (eg <30s) of fine phi sliced,
highly redundant data

« Excellent quality statistics
« Automatically phased and built model from

data collected (in 78s) on first full day of
use ——

 Opens up new opportunities for high
throughput automated collection



Thaumatin crystal collected on 104
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Exposure: 0.008s Transmission: 100.00% | . ( i
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Beamsize: 32x20pm Type: SAD 150 ’ | 52
Comment: (-577,-69,-153) Aperture: Large
fast_dp xia2 dials |xia2 3dii | autoPROC xia2 dials xia2 3dii xia2.multiplex autoPROC+STARANISO
Beam Centre X Y
Start 166.13 172.88
Refined 166.11 172.92
A 0.02  -0.04
Space Group A B C a B Y
P41212 57.77 57.77 149.95 90.00 90.00 90.00

Shell Observations Unique Resolution Rmeas I/sig(I) CC Half Completeness Multiplicity Anom
outerShell 244 230 1.15-1.17 0.511 1.4 0.6 5.2 1.1 0.3
innerShell 28644 4956 3.12 - 45.80 0.023 55.1 1.0 100.0 5.8 898.7
overall 345126 71148 1.15 - 45.76 0.040 18.3 1.0 78.4 4.9 67.2

125 frames per second, 7s for data set (flux limited)



Beamline [03 — a rare example, a virus
structure in half a minute

Autocollected. Resolution 1.67 Ang, SG: 1222, a=342.7, b=348.3, c=351.6 Ang
(Helen Duyvesteyn, Jingshan Ren, Liz Fry, DIS) — hi res clarifies biological puzzle



« Both 103 and 104 offer queued mode that uses X-ray centring
« Important to maintain or improve performance of queued data collections
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 Queued data collection mode re-optimized for Eiger detectors
* Use ROI for X-ray centring grid scans at 250 Hz
* Process data before all files written to disk

Queued Data 103 and 104 Eiger2 X -

Collections

samples/hr

Includes 9 s data
collection time



Testing 500 Hz data collections
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Thaumatin crystal 500 Hz, 103

& v % =0 KO £ 20-07-201913:21:24- »

Sample: se-thau 10 Flux: 1.92e+12 ‘ 0 100 200 500
: 700 1.00
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Exposure: 0.002s Transmission: 49.97%
xia2.txt Log File 2.00
Beamsize: 80x20um Type: SAD Cryét al: DEFAULT

2.25
Sequence:

Wavelength name: SAD

Wavelength 0.97895

Sweeps : v
SWEEP SWEEP1 [WAVELENGTH SAD]

TEMPLATE se-thau_10_1 master.h5

DIRECTORY /dls/i03/data/2019/cm23003-3/SeThau/se-thau_10

IMAGES (USER) 1 to 3600

MTZ file: /dls/i03/data/2019/cm23003-3/tmp/zocalo/SeThau/se-thau_10/se-thau_ 10 1 /a8e22

Comment: (161,-207,-421) Aperture: Large

Auto Processing

For AUTOMATIC/DEFAULT/SAD Overall Low High
High resolution limit 1.21 3.28 1.21
Low resolution limit 50.06 50.10 1.23
Completeness 99.3 100.0 92.2

Multiplicity 23.1 24.0 9.1

I/sigma 25.2 103.6 1.0

Rmerge(I) 0.056 0.023 1.772

Rmerge(I+/-) 0.055 0.022 1.675

Rmeas (I) 0.058 0.023 1.880

Rmeas (I+/-) 0.057 0.023 1.881

Rpim(I) 0.012 0.005 0.611

Rpim(I+/-) 0.016 0.006 0.840

CC half 1.000 1.000 0.530

Wilson B factor 14.105

Anomalous completeness 99.2 100.0 92.7

Anomalous multiplicity 12.2 13.9 4.7

Anomalous correlation 0.112 0.166 0.022

Anomalous slope 1.001



Selenourea soaked lysozyme, 500 Hz

& v % =0 KO & 20-07-2019 11:49:41 - » TestLysozyme/se-lys_1/se-lys_1_1_master.h5
Sample: se-lys 1 Flux: 1.89e+12 250“ [ sy L
Q Start: 0.0° Q Osc: 0.10°
Q Overlap: 0° No. Images: 3600

Resolution: 1.38A

Exposure: 0.002s
Beamsize: 80x20pm

Wavelength: 0.9786A

Transmission: 50.12%

Type: SAD

Comment: (714,131,-533) Aperture: Large

Type Resolution Spacegroup Mn<l/sig(i)> Rmeas Inner Rmeas Outer Completeness Cell Status
xia2 dials 39.75 - 1.40 P41212 12.5 0.062 2.038 100.0 79.50 79.50 37.10 90.00 90.00 90.00 processing successful
xia2 3dii 37.15-1.46 P41212 20.9 0.046 2.602 100.0 79.45 79.45 37.15 90.00 90.00 90.00 processing successful
autoPROC 56.05 - 1.42 Par1212 12.0 0.063 7.150 100.0 79.27 79.27 37.07 90.00 90.00 90.00 processing successful
fast_dp 28.09 - 1.52 P422 28.9 0.039 0.817 99.1 79.45 79.45 37.16 90.00 90.00 90.00 processing successful
fast_dp 28.07 - 1.49 P4a22 239 0.038 0.866 99.0 79.39 79.39 37.14 90.00 90.00 90.00 processing successful
autoPROC+STARANISO 56.05-1.44 P4at212 14.8 0.059 2315 95.6 79.27 79.27 37.07 90.00 90.00 90.00 processing successful
xia2 dials| xia2 3dii autoPROC fast_dp fast_dp autoPROC+STARANISO

Beam Centre X Y | Plots & Archive ) Logs & Files Q Lookup Cell
Start 154.86 167.83
Refined 154.83 167.82
A 0.03 0.01
Space Group A B (o] a B Y
P41212 79.50 79.50 37.10 90.00 90.00 90.00

Shell Observations Unique Resolution Rmeas I/sig(I) CC Half Completeness Multiplicity Anom Completeness Anom Multiplicity CC Anom
outerShell 30430 1166 1.40 - 1.42 2.038 1.5 0.8 97.2 26.1 97.2 -0.0
innerShell 31744 1350 3.80 - 39.77 0.062 37.7 1.0 100.0 23.5 100.0 0.4
overall 612348 24092 1.40 - 39.75 0.124 12.5 1.0 100.0 25.4 99.9 0.1




Selenourea soaked lysozyme, 500 Hz

Data auto-processed with Dials
Solved using BigEP with Crank?2




And finally....

28 800 images @ 500 Hz, 57.6s, 1% transmission

& v+ % =m0 KO0 & 24-04-201915:02:02 - » gw/20190424/firehose-collect/protk_1_13/protk_1_13_1_master.h5

Sample: protk 1 13 Flux: 5.30e+9 . soo -259

Q Start: -720.0° 0 0sc: 0.05° | :

Q Overlap: 0° No. Images: 28800 e beo |

Resolution: 1.40A Wavelength: 0.9763A w = TR

Exposure: 0.002s Transmission: 1.00% o v 4ve & [mews | woas] v pr ooy 2

Beamsize: 20x20um L - B e = —— e

Comment: (553,338,500) Aperture: Small i [T NR S ELN SR R
5000 10000 15000 20000 25000

Type Resolution Spacegroup Mn<l/sigli)> Rmeas Inner Rmeas Outer Completeness Cell Status
fast_dp 20.00-2.13 P422 15.0 0.126 1.767 920.5 67.65 67.65 101.77 90.00 90.00 90.00 processing successful
xia2 dials 24.79-1.48 Pa1212 9.1 0.149 1.652 298 67.50 67.59 101.50 20.00 90.00 90.00 processing successful
xia2 3dii 33.91-188 Pa1212 128 0.151 1.033 100.0 67.63 67.63 101.73 90.00 90.00 90.00 processing successful
autoPROC 56.32-1.78 Pa1212 123 0.166 7.481 100.0 67.63 67.63 101.73 90.00 90.00 90.00 processing successful
autoPROC+STARANISO 56.32 - 1.80 Pa1212 13.6 0.162 3.440 924.3 67.63 67.63 101.73 20.00 90.00 90.00 processing successful
xia2.multiplex processing failure

fast_dp| xia2 dials xia2 3dii autoPROC autoPROC+STARANISO xia2.multiplex

Beam Centre X Y |~ Plots [ Archive () Logs & Files O Radiation Damage  Q Lookup Cell
Start 154,87 165.63
Refined 154.83 165.77
A 0.04 -0.14
Space Group A B C a B ¥
P422 67.65 67.65 101.77 90.00 90.00 $50.00

Shell Obser 1/slig(1) CC Half C Anom Completeness Anom Multiplicity CC Anom
outerShell 46107 946 2.13-2.18 1.767 2.5 0.8 94.0 48.7 86.3 27.4 0.0
innerShell 15681 154 9.52 - 25.00 0.126 36.7 1.0 96.6 80.8 100.0 57.9 0.3
overall 1294488 13756 2.13 - 25.00 0.362 15.0 1.0 95.5 93.8 98.9 50. 0.0




And finally....

28 800 images @ 500 Hz, 57.6s, 1% transmission

& v % =0 KO 4 24-04-201915:02:02 - » gw/20190424/firehose-collect/protk_1_13/protk_1_13_1_master.h5

Sample: protk 1 13
Q Start: -720.0°

Q Overlap: 0°

Flux: 5.30e+9

Q Osc: 0.05°

No. Images: 28800

Resolution: 1.40A

Exposure: 0.002s
Beamsize: 20x20um

Comment: (553,338,500) Ap

Type
fast_dp
xia2 dials
xia2 3dii
autoPROC
autoPROC+STARANISO

xia2.multiplex

|fast_dp xia2 dials | xia2 3dii a

Beam Centre X Y

Start 154.87 165.
Refined 154.83 165.
A 0.04 -0.14
Space Group A B
P41212 67.59 67.59
Shell Observation
outerShell 181758
innerShell 216310
overall 4037391

| xiaz.txt Log File

seguence s

Wavelength name: SAD
Wavelength 0.97625

Sweeps:

SWEEP SWEEP1 [WAVELENGTH SAD]
TEMPLATE protk 1 13 1 master.h5
DIRECTORY /dls/i03/data/2019/em23003-2/qw/20190424/firehose-collect/protk 1
IMAGES (USER) 1 to 28800

MTZ file: /dls/i03/data/2019/cm23003-2/tmp/zocalo/gw/20190424/firehose-coll

For AUTOMATIC/DEFAULT/SAD overall Low High
High resolution limit 1.48 4.01 1.48
Low resolution limit 34.79 34.80 1.50
Completeness 99.8 100.0 92.8

Multiplicity 100.9 97.1 98.2

I/sigma 9.1 29.8 1.1

Rmerge(I) 0.438 0.148 1.643

Rmerge (I+/-) 0.437 0.148 1.637

Rmeas(I) 0.441 0.149 1.652

Rmeas (I+/-) 0.441 0.149 1.653

Rpim(I) 0.043 0.015 0.164

Rpim(I+/-) 0.059 0.020 0.229

CC half 0.999 0.999 0.830

Wilson B factor 10.573

Anomalous completeness 99.6 100.0 92.5

Anomalous multiplicity 53.8 57.2 51.4

Anomalous correlation 0.061 0.034 0.071

Anomalous slope 0.737

dF/F 0.077

dI/s(dI) 0.682

Total observations 4037391 216310 181758

Total unigue 40012 2228 1851

Assuming spacegroup: P 41 21 2

Other likely alternatives are:

P 43 21 2

Unit cell (with estimated std devs):

67.5932(6) 67.5932(6) 101.4981(15)

90.0 90.0 80.0

mtz format:

Scaled reflections: /dls/i03/data/2019/cm23003-2/tmp/zocalo/gqw/20190424/fir
mtz_unmerged format:

Close

-500 -250 0 250 500

125 2
Spots
10.0 " " @0 Bragg® -1
ke o @ Res
. v b e :

5.0 ¥ v P v W (O SEew e

s

0058 Y SIS EGENINeS 00 N8| s sew 3

o el - 4
5000 10000 15000 20000 25000

0.0

Cell Status
01.77 90.00 90.00 90.00 processing successful
01.50 90.00 90.00 90.00 processing successful
01.73 90.00 90.00 90.00 processing successful
01.73 90.00 90.00 90.00 processing successful
01.73 90.00 90.00 90.00 processing successful

processing failure

|+ Plots W Archive @) Logs & Files Q Lookup Cell

Completeness Anom Multiplicity CC Anom
51.4 0.1
57.2 0.0
53.8 0.1
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