
Single Crystal XRD: Data Acquisition 
and Structure Solving

Jianfeng (Peter) Zhu

SSSC, University of Saskatchewan 

June 2017



1. Turn on the Diffractometer 

1) Turn on the cooling water for X-Ray tube, flow rate marked on the Gauge. 

2) Turn on the Haskris and check flow. 

3) Turn on X-Ray (key then ‘ON’ button). 

4) Switch to Remote Control: 5 9 0 [Enter]  9  1(hold) [Enter], should see 

‘9 M 1’  Release both, then [Enter], should see ‘………’  Enter. 

5) Turn on the Cryojet Controller, and set the temperature to 173 K, Sample 

Flow to 5 L/min, and Shield Flow to 4.5 L/min. 



2. Start Softwares

• Start BCP (Bruker Configuration Program) at console PC (Bruker54). 

• Start BIP (Bruker Instrument Service) at console PC (Bruker54).

• Start APEX2 at Workstation (Bruker55).  



3. Create a New Dataset 

• Sample  New  Give a sample name (use sequential number). 



4. Choose a Good Single Crystal 

A “good” single crystal is: 

• 0.1 - 0.4 mm in at least two dimensions;

• Will extinguish polarised light (check with Scope); 

• Often shows regular faces and edges; 

• No cracks or deformation in the crystal.    
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5. Mount the Crystal  

1) Setup  Center Crystal  ‘Center’ (move Goniometer to position for Centering).

2) Take off the Pin  Pick a good crystal (on the tip)  load the Pin.  



6. Center the Crystal 

1) Adjust X to center the crystal. 

2) ‘Spin Phi 90’  Adjust Z (height)  Adjust Y. 

3) ‘Spin Phi 180’  Adjust Y  Repeat until centered. 

4) ‘Spin Phi 90’  Adjust X  ‘Spin Phi 180’  Adjust X  ...   

5) ‘Spin Phi 90’  Check if still centered  …  Close door. 

6) Measure the crystal size (0.6 x pix).  



7. Check Crystal Quality (1)  

1) Setup  Simple Scans. 

2) Zero  set ‘Distance to 50 mm’. 

3) Still  set ‘Exposure Time to 5 or 10 s’.

4) or ‘360 phi’  ‘Exposure Time 60 s’.  

5) ‘Drive + Scan’ to start.  

6) Check image quality (intesities/lineshapes).

7) If not good, try another crystal. 



7. Check Crystal Quality (2)  



8. Determine Unit Cell 

1) Click ‘Evaluate’  ‘Determine Unit Cell’  ‘Run’ Automatic Mode.

2) It will go through each module, until Unit Cell determined.  



9. Refine Data Collection Strategy 

1) Collect  ‘Kinght’ Data Collection Strategy  Edit parameters. 

2) Refine  Stop when 100% Completeness reached  Sort. 



10. Start Data Collection 

1) Collect  Experiment  Append Strategy. 

2) Validate  Execute (to start data collection).

3) To Stop: Instrument  Abort.  



11. Monitor Data Collection 

• Right click on Image  Select ‘Show Overlay’ (This shows how well the 

diffraction peaks are overlapped with the calculated ones.) 



12. Fill Sample Info Page

1) Setup  Describe. 

2) Fill in crystal info such as Formula, Primary 

Colour, Crystal Dimensions, and Crystal Shape.

3) Go back to Collection  Experiment.  



13. Integration (1) 

Integrate  Integrate Images. 



13. Integration (2) 



14. Scale (1) 

• Scale  Scale. 
• Default setting  Next.
• Refine  Next. 



14. Scale (2) 



14. Scale (3) 



15. Determine Space Group (1)  



15. Determine Space Group (2)  

Choose the default options 
(Enter) all the way through. 



16. Solve the Structure (1)  

• Solve Structure  Structure Solution.
• Choose ‘Intrinsic Phasing’.  
• Solve Structure. 



16. Solve the Structure (2)  



17. Turn off the Diffractometer 

1) Remove the crystal from the pin. 

2) Set Cryojet to RT, turned it off after returning to RT. 

3) Turn off APEX2 and then BIS. 

4) Lower X-Ray power under ‘Acquisition  X-Ray Generator’. 

5) Turn off the X-Ray tube. Keep the Haskris running for ~30 mins. 

6) Turn off the Haskris and cooling water. 



Appendix 1. Data Processing Flow Chart  
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Appendix 2. Four Circle Diffractometer
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