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MX Beamlines at MAX IV
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• In-vacuum undulator

• 5 – 25 keV

• 4x1012 ph/s @sample position

• BCU

• MD3 Diffractometer

• Cryojet5, HC-lab and REX

• Amptek fluorescence detector

• Eiger16M

• ISARA sample changer

BioMAX – in operation
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MicroMAX – under construction

Scope Serial crystallography; time-resolved study; 
standard rotation collection

Beam Size Tunable between below 1 μm up to 10 μm

Energy Range 5–20 keV (option of higher enery)

Time Scales Down to microseconds

User operation 2022

From Mirko Milas
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MXCuBE3 in production

• MXCuBE3, 3.0.1 

• HardwareRepository, 2.2

• Same as 2019 spring

Todo

upgrade to the latest python3 version

New features / Improvements

• Remote operation

• Enhanced SC operation

• XRF & Energy Scan

• Raster scan

• SSX

MXCuBE3 at BioMAX - 1
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Virtual Machine

CentOS 7.5

MXCuBE3
front-end

MXCuBE3
back-end *

* User can restart from terminal

ISPyB

MXCuBE3
back-end 

web back-end

hardwareObjects

Data analysis 
& processing

MXCuBE3 at BioMAX - 1
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Remote operation 

• Since 2019 October

• continue with ThinLinc with shadowing option

• Since Mid-march 2020, only remote operation due to 

Covid-19

Crucial that MXCuBE is stable and robust, but also important that 

users can handle some failures and errors remotely, e.x. empty 

sample mount, sample holder with long pin, beam recovery.

BioMAX Workstation

VPN

MAX IV

Improved throughput, ~1 puck (16 samples) per hour



Enhanced sample changer operation
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Known issues:

- Mount empty position (frequent)

- Sample holder with too long pin (frequent)

- Sample holder frozen to the unipuck base (new)

MXCuBE – beamline actions

Sample holder with long pin

Check sample ondiff

Before unmount, check PhiY of last saved center position



29/06/2020 Jie Nan @ MXCuBE/ISPyB meeting in ALBA9

Growing beamline actions

Beam delivery

Software related

Sample changer

Todo
- More interactive

- More oragnized, i.e. 
TroubleShooting Tab containing 
several sections



XRF and Energy Scan
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Todo:

• Alive plot & results in MXCuBE3

• Interleave, how to handle Eiger data of multiple 

wedges, virtual dataset?



Raster Scan – on-the-fly spot finding with dozor 
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MAX IV HPC Cluster

Worker 1
Worker 2
...
Worker 20

Node 1

Worker 1
Worker 2
...
Worker 20

Node 2

Worker 1
Worker 2
...
Worker 20

Node N
Todo:

• Improvement of usability and stability

• (auto) X-ray centering

Collector

ZMQ

MXCuBE

DCU

Receive (ZMQ)

pyDozor

Send (ZMQ)

Collector



What’s new – SSX
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Continuous liquid (i.e.HVE)

• MD3, different configs from MK3 setup, managed with git

• MXCuBE refactory

• Past, using different installations using different hwobj branches 

• Now, same hwobj branch but different branches of config xmls

Fixed target

• Improve the performance of manipulating large mesh (ongoing)

Todo,

- Online feedback

- Towards MicroMAX requirements

Worker 1
Worker 2
...
Worker 20

Node 1

Worker 1
Worker 2
...
Worker 20

Node 2

Worker 1
Worker 2
...
Worker 20

Node N

Collector

ZMQ

MXCuBE

SUB2 SUBNSUBN

ZMQ (PUB)
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