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PXI (X06SA) PXII (X10SA) PXIII (X06DA) 

Wavelength range 

[Å] 
0.7 - 2.2 0.62 - 2.07 0.71 - 2.07 

Source 
in-vacuum 

undulator 

in-vacuum 

undulator 
bending magnet 

Spectral range 5.7 - 17.5 6.0 - 20.0 6.0 - 17.5 

Flux at 12.4 keV 

[ph/s] 
> 2 x 1012 > 2 x 1012 5 x 1011 

Focused spot size 

h x v [μm2] 

5 x 5 (2 x 1) -> 

100 x 100 
73 x 16 80 x 45 

Detector EIGER 16M EIGER2 16M 
PILATUS 2M-F -> 

JUNGFRAU 4M 

Frame rates [Hz] 
133  

750 (4M ROI) 

130 

500 (4M ROI) 

60 ->  

2000 

Goniometer single-axis single-axis multi-axis PRIGo 

Robot & 

pucks 

TELL 

Unipucks 

TELL 

Unipucks 

TELL 

Unipucks 

PXIII 

PXI 

SLS MX beamlines 

PXI 

PXIII 

PXI 
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TELL Sample Changer 

• 30 x Unipucks (480 samples) capacity 

• Puck barcode scanning station for fast dewar loading 

• <20 seconds exchange time 

• Dewar is dried during shutdowns (4-6 weeks) 

• New gripper can detect pins 

NSLS-II workshop, 2021 
Martiel et al, J. Synchrotron Rad., 2020.  https://doi.org/10.1107/S1600577520002416 
 



MX in-house software development 

• robust, intuitive & 
user-friendly 

 

• allows exploitation of 
latest instrumentation 

 

• utilises latest 
technology 

 

• provides expandable 
and sustainable 
solution supported by 
a small software team 

Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  

Wojdyla et al, J. Appl. Cryst., 2016. https://doi.org/10.1107/S1600576716006233  

NSLS-II workshop, 2021 Basu et al, J. Synchrotron Rad., 2019. https://doi.org/10.1107/S1600577518016570  



Overall infrastructure 

NSLS-II workshop, 2021 Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  



DAQ from users’ perspective 

DA+ 
server 

DA+ 
GUI 

Albula 

Tracker 
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TELL       
GUI 

Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  



DA+ GUI 
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DA+ GUI 

Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  



DA+ GUI 

1 

2 

3 

4 

5 

Choose element 

Change energy 

Transmission search 

Take spectrum 

Scan edge 

DA+ GUI 

NSLS-II workshop, 2021 Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  



DA+ GUI grid scan 

• Easily requested by user in the intuitive DA+ GUI 

• Hardware (goniometer & detector) and software control 
allow for fast grid scanning 

• Eiger X 16M 4ROI at 50Hz-100Hz 

• PXII computer cluster with 24 nodes (1056 cores) allow for 
immediate delivery of analysis (labelit.distl or Cheetah) 

• 528 workers (24 x 22) 

• Eiger X 16M 4ROI at 100Hz grid with 10.584 images 

Wojdyla et al, J. Appl. Cryst., 2016. https://doi.org/10.1107/S1600576716006233  

DA+ GUI 

NSLS-II workshop, 2021 



Serial Crystallography 

DA+ 
server 

DA+ 
GUI 

Albula Tracker 

CY+ 
GUI 

NSLS-II workshop, 2021 Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  

Basu et al, J. Synchrotron Rad., 2019. https://doi.org/10.1107/S1600577518016570  

CY+ GUI 



Serial database & tracker Tracker 

NSLS-II workshop, 2021 Basu et al, J. Synchrotron Rad., 2019. https://doi.org/10.1107/S1600577518016570  



DAQ from users’ perspective 2020 

• 100% remote 

• automated 

• TELL GUI 

• Automatic Loop Centring 
(ALC) 

• Smart Digital User (SDU) 

Top Camera 
https://youmatter.world/app/uploads/sites/2/2019/11/robot-
automation-jobs.jpg 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 
ALC 

Smart Digital 

User 

Smart Digital 

User 

 
TELL GUI 

NSLS-II workshop, 2021 Wojdyla et al, J. Synchrotron Rad., 2018. https://doi.org/10.1107/S1600577517014503  

Wojdyla et al, Unpublished.  



TELL GUI 

• PyQt GUI 

• Interacts with 

• pshell (TELL robot control) 

• DA+ daq 

• DA+ server 

• escape 

• mxdb 

• automation 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  

Zac Panepucci 



Automatic Loop Centring ALC 

1st step prelocation (~6 seconds) 

• X06SA / X10SA 

 

 

 

 

2nd step centerToFlat (~19 seconds) 

1st centerOnTip 

• findFlatFace 

• findLoopThickness 

• 2nd centerOnTip 

findLoopBoundingBox     

Top Camera 

Sample Camera 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  

Kuba Kaminski, Kate Smith 



Automatic Loop Centring ALC 

1st step prelocation (~6 seconds) 

• X06SA / X10SA 

 

 

 

 

2nd step centerToFlat (~19 seconds) 

• 1st centerOnTip 
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• 2nd centerOnTip 
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Top Camera 

Sample Camera 
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Smart Digital User SDU 

• Fully automated data collection - python 3.6 

1. sample mounting - TELL 

2. loop centring - ALC 

3. crystal centring - diffraction based with 
fast grid scan (50-100Hz) 

4. data collection - Eiger 16M up to 100Hz 

5. data processing - fully automated, live 
display in tracker, pdf reports 

Digital user 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  

Justyna Wojdyla, Kuba Kaminski, Kate Smith 



Smart Digital User SDU 

 HARDWARE 

NETWORK 

    ESCAPE 

TELL 

ALC 

 SDU 

DA+ 
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Smart Digital User SDU 

• SDU automation control & progress via TELL GUI 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 

• SDU automation start & progress via TELL GUI 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 

• SDU parameters are provided in the sample spreadsheet 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 
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Smart Digital User SDU 
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Smart Digital User SDU 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Smart Digital User SDU 

• v1.0 released at PXI and PXIII 

• 18-20 samples/hr PXI 

• 10-12 samples/hr PXIII 

• Future 

• PXII 

• beam size & energy changes (PXI) 

• serial-xtal 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  



Summary 

• Continuous MX software development 

• Towards full automation 

• TELL GUI 

• Automatic Loop Centring ALC 

• Smart Digital User SDU 

Wir schaffen Wissen - heute für morgen 

NSLS-II workshop, 2021 
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Thank you 

Wir schaffen Wissen - heute für morgen 

NSLS-II workshop, 2021 



Smart Digital User SDU 

• setup modes (when do we skip samples) 

• default 

• weak 

• always-collect 

NSLS-II workshop, 2021 Wojdyla et al, Unpublished.  


