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The upgraded SER‑CAT 22ID‑D beamline now delivers a stable, bright X‑ray beam 
with a 30 µm x 30 µm spot size and a flux of 3x1013 photons/s at the sample position. The 
beamline provides monochromatic X‑ray energies from 6–18 keV. A newly installed FMB 
double‑crystal monochromator equipped with Si(111) and Si(220) crystal pairs enables 
users to optimize either flux or energy resolution to meet diverse experimental 
requirements. A new MD3 micro‑diffractometer, upgraded sample‑handling robot, and 
enhanced detector support provide fast, reliable, and flexible capabilities for 
macromolecular crystallography. The robotic system accommodates up to 30 UniPucks, 
with 20 full pucks available for simultaneous setup, enabling efficient support for multiple 
user groups. 

The SER‑CAT beamline control and data‑collection interface, SERGUI2, has been 
redesigned to provide powerful tools for remote SAD, MAD, and other crystallographic 
experiments. A fully automated data‑collection pipeline has been developed and 
extensively tested. Using user‑supplied sample files, the automation system executes all 
marked samples through a sequence of operations including: 

• sample mounting  
• autoloop alignment 
• 3‑D rastering 
• single‑image screening 
• auto‑indexing and quality assessment 
• automated transmission and exposure optimization 
• automated data collection 
• automated data processing 
• database recording  

Benchmarking indicates that the automated workflow consistently collects more 
datasets than manual operation while delivering comparable—or often improved—data 
quality. The system currently completes one full puck (16 samples) in approximately 50 
minutes. By contrast, users typically collect about 10 samples per hour when operating 
manually. In addition, user fatigue and occasional errors in sample alignment or 
data‑collection setup can compromise data quality, further highlighting the advantages of 
automation. 

These upgrades substantially improve beamline efficiency, throughput, and overall 
data quality for SER‑CAT users. Looking ahead, selected night beamtime periods may be 
designated as automation slots, allowing users to take advantage of fully automated data 
collection without the need for advance scheduling. This added flexibility will further 
expand access and streamline high‑throughput crystallography at SER‑CAT.  
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Sample File:  sercat_sample.xlsx  

Puck Pin Sample Resolution AutoCollect

SCU-001 1 Test01-1 2

SCU-001 2 Test01-2 1.87 1

SCU-001 3 Test01-3 2 1

SCU-001 4 Test01-4 2 NO

SCU-001 5 Test01-5 2 1

SCU-001 6 Test01-6 2 1

SCU-001 7 Test01-7 1.5 1

SCU-001 8 Test01-8 1.5 1

SCU-001 9 Test01-9 1.5 1

SCU-001 10 Test01-10 1.5 1

SCU-001 11 Test01-11 2 1

SCU-001 12 Test01-12 1.87 1

SCU-001 13 Test01-13 1.87 1

SCU-001 14 Test01-14 1.87 1

SCU-001 15 Test01-15 1.87 1

SCU-001 16 Test01-16 1.87 1

SCU-040 1 Test40-1 2 1

SCU-040 2 Test40-2 1.87 1

SCU-040 3 Test40-3 2 1

SCU-040 4 Test40-4 2 1

SCU-040 5 Test40-5 2 1

SCU-040 6 Test40-6 2 1

SCU-040 7 Test40-7 1.5 1

SCU-040 8 Test40-8 1.5 1

SCU-040 9 Test40-9 1.5 1

SCU-040 10 Test40-10 1.5 1

SCU-040 11 Test40-11 2 1

SCU-040 12 Test40-12 1.87 1

SCU-040 13 Test40-13 1.87 1

SCU-040 14 Test40-14 1.87 1

SCU-040 15 Test40-15 1.87 1

SCU-040 16 Test40-16 1.87 1

SCU-021 1 Test21-1 2 1

SCU-021 2 Test21-2 1.87 1

SCU-021 3 Test21-3 2 1

SCU-021 4 Test21-4 2 1

SCU-021 5 Test21-5 2 1

SCU-021 6 Test21-6 2 1

SCU-021 7 Test21-7 1.5 1

SCU-021 8 Test21-8 1.5 1

SCU-021 9 Test21-9 1.5 1

SCU-021 10 Test21-10 1.5 1

SCU-021 11 Test21-11 2 1

SCU-021 12 Test21-12 1.87 1

SCU-021 13 Test21-13 1.87 1

SCU-021 14 Test21-14 1.87 1

SCU-021 15 Test21-15 1.87 1

SCU-021 16 Test21-16 1.87 1

SCU-022 1 Test22-1 2 1

SCU-022 2 Test22-2 1.87 1

SCU-022 3 Test22-3 2 1

SCU-022 4 Test22-4 2 1

SCU-022 5 Test22-5 2 1

SCU-022 6 Test22-6 2 1

SCU-022 7 Test22-7 1.5 1

SCU-022 8 Test22-8 1.5 1

SCU-022 9 Test22-9 1.5 1

SCU-022 10 Test22-10 1.5 1

SCU-022 11 Test22-11 2 1

SCU-022 12 Test22-12 1.87 1

SCU-022 13 Test22-13 1.87 1

SCU-022 14 Test22-14 1.87 1

SCU-022 15 Test22-15 1.87 1

SCU-022 16 Test22-16 1.87 1



 

Automation finished  

  



Comparison between automated and manual data collection 

 

 

 



Trypsin sample automated data collection results: 

(Note: partial data sets collected in some cases for quick tests) 

 

 

 

 

 

 

 

 



Automation tips: 

When setting up the automated data collection through “Automation” tab on SERGUI: 

 

** Load Sample file **  

   -- spread sheet .xlsx file format is needed  

   -- must have five columns with labels beginning with "Puck" "Pin" "Sample" "Resolution" 
"AutoCollect"  

       -- extra columns with different labels are allowed for users own note  

       -- "Puck" names should match with SERGUI loaded "Puck List"  

       -- if they don't match, you may ask staff to change loaded pucks' names or edit and 
reload your own sample file 

       -- there should NOT be any special characters and spaces in your Puck names and 
Sample names  

       -- "-" and "_" characters are allowed  

       -- "Pin" must be number between 1-16 in the puck positions  

       -- "AutoCollect" column for each sample will mark the sample to be auto-collected  

           -- empty space will bypass the sample in autocollect process  

           -- any non-empty characters or words would mark the sample for data collection  

   -- if you don't have a .xlsx file ready to load, you may download a template file from 
SERGUI  

       -- SERGUI -> Document -> Download SER-CAT Sample Template File  

       -- sercat-sample.xlsx file will be saved in your main data directory  

       -- edit the downloaded file and reload it  

   -- "Load Sample" file when you have file ready to load  

 

** Edit Sample File **  

   -- click this button, if you need to edit your loaded sample file 



   -- after editing, save the file, exit the file editor, program will automatically "Load Sample" 
again  

 

** Edit Collect Parameters **  

   -- "Scan Width", "Exposure Time", "Transmission", "Degree Range" will be used for all 
samples in automation 

   -- "Resolution" can be empty or given a value  

       -- if empty:  

           -- Autoscreen will move detector distance to 200 mm (1.5 A) for all screening  

           -- Autocollect will use "Resolution" values provided in loaded Sample File for each 
sample data collections  

       -- if given a value:  

           -- Autoscreen will use this given resolution value to override any sample file values for 
all screenings  

           -- Autocollect will use this given resolution values to override any sample file values 
for all data collections  

 

** Option 1: Screen Sample Only **  

   -- this autoscreen routine will go through every sample in the loaded Sample File  

   -- routine: mount sample -> auto loop centering -> 2D raster -> collect single -> autoindex  

   -- result will be saved in log file, as example "sercat-sample_autoscreen_2025-11-29.log"  

 

** Option 2: Collect Data Sets **  

   -- this autocollect routine will collect sample marked in "AutoCollect" column  

   -- routine: mount sample -> auto loop centering -> 3D raster -> single image index screen 
-> collect data set -> autoprocess  

   -- result will be saved in log file, as example "sercat-sample_autocollect_2025-11-29.log"  

 



 

                        ***** Important Notice ***** 

   -- please don't interact with sergui during autoscreen or autocollect  

   -- automation status will be updated on the screen during automation  

   -- after automation is finished, the GUI will be enabled  

   -- "View Screen Log" or "View Data Log" to check results  

   -- currently, autoscreen will take about 1 minute for each sample  

   -- currently, autocollect will take about 2-3 minutes for each sample with default data 
collection parameters 

 


