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Source: U20 in vacuum undulator

Focussing: KB, CRL 

Tunable: 5.5 - 15.5 keV

Flux: 2.0e12 ph/s  @ 500mA @ 12.65keV

Beam size: 20x40 μm

Area Detector: Eiger X 16M

XRF Detector: Ketek AXAS-M2 H150

OAV Camera: Prosilica GC 1350

Goniometer: SmarGon

Sample Changer: CATS (48 samples)

MXCuBE: Qt4 v 2.3 (CentOS 7)

Proxima 1

Source: U24 in vacuum undulator

Focussing: KB + horizontal PFM

Tunable: 5.5 - 18.5 keV

Flux: 1.6e12 ph/s @ 500mA @ 12.65keV

Beam size: 5x10 μm

Area Detector: Eiger X 9M

XRF Detector: Ketek AXAS-M2 H80

OAV Camera: Prosilica GC 1350

Goniometer: MD2 with MK3

Sample Changer: CATS (144 samples)

MXCuBE: Qt4 v2.3 (Ubuntu 14.04)

Proxima 2
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Eiger X on Protein Crystallography Beamlines in SOLEIL

● Firmware version: SIMPLON v. 1.6.4
● User operation 

○ Eiger X 9M December 2015 on Proxima 2
○ Eiger X 16M October 2018 on Proxima 1

● bslz4 compression
● Max speeds 

○ 133Hz @ 16M
○ 238Hz @ 9M
○ 750Hz @ 4M ROI (stable as of SIMPLON API 1.6.2)



Multiaxis goniometry
● Smargon goniometer on Proxima 1 (SmarAct)

○ SmarAxis Tango Device Server (C++) developed at SOLEIL

● Minikappa MK3 on Proxima 2 (Arinax)
○ JLIB software accessed through Tango Device server



Sample changers
● CATS robots on both beamlines. Control via PyCats Tango Device Server
● Mature integration 

○ Failure rate below 1 per 1000
○ Exchange time 35 seconds



Remote access
● NoMachine servers installed on control computers
● Regularly scheduled on both beamlines for both industrial and academic 

users (5-10%)



Data handling infrastructure
● 10Gbit network
● Local buffer on the processing server

○ 2.56TB RAM
○ 3TB RAID 6 SAS (to be upgraded by 16TB SSD)

● Medium and long term storage (Active Circle based), NFS access
○ Local cell: 10TB SSD, 20TB SAS 
○ Remote cell: 1PB via 10Gbe



Processing infrastructure

● System dedicated to a single beamline
○ Keeping data close to source
○ Tailor processing power to the detector
○ Minimizing administrative overhead

● Huawei FusionServer RH8100 V3 Rack Server 
○ 8 x XEON E7-8890 v3 @ 2.5GHz, 144 cores, 288 threads
○ 2.56 TB RAM (DDR4 1866MHz)
○ 4 x 10GBe
○ 5.76 TFlops
○ spot finding with dials.find_spots and Dozor 
○ data integration with XDS

* http://e.huawei.com/en/products/cloud-computing-dc/servers/rh-series/rh8100-v3

*



Performance of the setup

● ~ 1000 MB/sec download speed
○ Using both 10Gbit ports of the DCU
○ ~600 MB/sec with single 10Gbit port

● ~ 114 MB/s is the average data rate 
○ Maximum observed data rate ~ 770.57 MB/s
○ In practice no data transfer bottleneck thanks to bitshuffle lz4

● The server has RAM cache of 170 GB
○ ~ 20 min autonomy assuming average data rate in bslz4 compression

● 12.75 is the average observed bslz4 compression ratio
○ x 14.4 per 32bit -- average compressed image size ~3 MB
○ x 10.9 per 16bit -- average compressed image size ~2 MB



# sync; echo 3 > /proc/sys/vm/drop_caches

For steady processing 



# sync; echo 3 > /proc/sys/vm/drop_caches

* executed as a cron job every 4 hours

For steady processing 



Issues
● OAV zoom failure on Proxima 2

○ exchange for a spare and then for a replacement
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https://docs.google.com/file/d/1OtCaBQJmDcprRJo4tUlNuxaEgGQ-uRRW/preview
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● Deterioration of sphere of confusion of Omega axis with MK3
○ Discovered during a development session with GPHL in January 2019
○ in vertical from 2.4 um with kappa closed, ~ 10 um with kappa open (< 5um during SAT)
○ horizontal discrepancy of similar magnitude at large kappa
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Short history of MXCuBE GUI on Proxima 2



MXCuBE Qt3 mid 2018



MXCuBE Qt4 mid 2018



MXCuBE Qt4 mid 2018



MXCuBE Qt4 October 2018



MXCuBE Qt4 now (march 2019)



Improving ergonomy of the interface



making number of clicks and centring step easily visible and configurable



making number of clicks and centring step easily visible and configurable



annealing dialog



annealing dialog



Simplifying x-ray centring



Simplifying x-ray centring





Automated optical centring with pin/stem/loop segmentation in all orientations



Rapid beam realignment -- steering small beam to the center of the camera (optical center of the OAV)



Getting rid of what is not necessary



Getting rid of what is not necessary



Other developments
● Shuterless Energy Scan

○ faster acquisition while not losing accuracy
○ https://github.com/MartinSavko/chooch_python_translation

■ translating mucal.c and chooch.c into python

● Adding excitation energy parameter for XRF
○ Useful information when performing the fit
○ Automated fit of the most common scatterers

● Learning from users about centring
○ database of 15k centring for last couple of runs

https://github.com/MartinSavko/chooch_python_translation




Single most popular button.
Thanks, Ivars!



double-clicks

3-click centring

mesh scan



Wrap up
● Improving smoothness ergonomics of the GUI

○ tango with events (with exception of sample changer)
○ exporter events for MD2 

● resolved problem with MD2 stutter
○ problems stabilising Omega axis at the end of movements
○ executing startSimultaneousMoveMotors() as opposed to writing to an attribute

● stripped down non essential components
○ start-up time 15 seconds (down from about 55 second at the beginning of the campaign)

● focus on ergonomy
○ three column design

● making the useful features obvious
○ x-ray centring, n-click centring options, automated alignment



MXCuBE is embodiment of Experimenter’s dream of 
performing a perfect experiment 
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