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XRD manager: David Tavakoli

david.tavakoli@mse.gatech.edu
Radiation Safety Class:  Submit your FORM B in Office of Radiological Safety. You can use www.ors.gatech.edu to take the class or refresher. Or go to:
ehs1.fac.gatech.edu/ehsaweb/ehsawebisapi.d11/?protocol=GTRAD
Please sign the logbook (Time In, Time Out, and Instrument Status).
Alpha-1 machine : Emits only  alpha radiation (or Kα radiation), it gets rid of secondary radiation and only has monochromated radiation (means only one single wavelength).
It Does the following analysis:

-Nanostructure analysis, line profile, particle size (strain measurement, limited rocking curve analysis, cannot do stress measurements)
Instrument Basics.
The Alpha 1 is a basic theta-two-theta diffractometer (sample rotates θ angle and detector rotates 2 θ angle and the angle between the sample and the detector will remain as θ) with the benefit of an incident beam monochromator, and a fast linear detector (X’celerator).  It can generate very high resolution diffraction patterns in a minimum amount of time, It’s a fast data collector using RTMS (Real Time Multiple Strip), it’s a detection technology.  The x-ray tube (line source on this instrument) stays fixed and the sample and detector rotate to collect the diffraction pattern.

The Alpha-1 has an incident beam programmable divergence slit prefix module, a rotating sample stage, and diffracted beam optics. Each of these will need to be configured to suit your particular measurement.
I- Inside the XRD- Instrument (Mechanically insert optics) 
                  Open XRD door 

-
Incident Beam Optics Setup

1. Figure out what your starting angle will be. Then choose the slits accordingly.  If you look on the chart on the side of the instrument, it will tell you what slits to use.  For instance, if your 2θ starting angle is 17o or above you will use a 1 degree anti-scatter slit.  Keep in mind this slit is located in front of sample stage.                                                                                                                               
2. Your Prog. Div. Slit (PDS). is generally always half the size of the Anti-scatter slit with some exceptions that will be covered in training. The PDS is computer controlled.                                                                                                                                                             
3. Soller slit. It is an optic with several parallel thin brass sheets. Choose either the 0.04 (recommended) or 0.02 radian soller slit. DO NOT DROP IT!!! Grab the handle then insert it. It relates to the sharpness of the peak and the resolution.
4. Mask (Filter). Choose the mask to fix the beam size according to your sample diameter. Most people will use the 10mm or 15mm mask. (brass color, comes out with the screw driver, insert with the hole upward, it is located before the anti-scatter slit).
- Do Not change the Anti-scatter Slit located by the Monochromator cylinder house next to the source tube.
-
Diffracted Beam Optics Setup. (Receiving Optics)
5. The diffracted beam side is easy. It has one slit ... unfortunately it's also called an Anti-scatter slit.  The difference is that the angle is much, much larger.  For (2θ starting angle 17o) use the 5.5 degree receiving beam anti-scatter slit.
II- Sample Preparation                                                                                                                       
You will either load a powder mount, a wafer mount or a low-background mount. That's it.  It is vital to ensure your sample is positioned exactly at the top of the powder and wafer mounts. People using the low-background mounts should only have a monolayer of powder.  These samples are not designed for thick (greater than 100micron) samples.

6. Load the sample in the sample spinner stage and raise the lever to lock it in position. Remember to raise the lever. Close the door!
XRD SETUP                                                                                              
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Classical powder diffractometer setup in Bragg-Brentano geometry

This geometry is the most commonly used geometry for phase analysis for reflection measurements.
The focal spot of the tube, the sample surface and the detector slit are positioned on the so-called focusing circle.
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Effect of sample displacement with focusing geometry                                                                                               
III- Computer set up

-
 X-pert  Datacollector  program  should be  ON
7. The program should be already logged onto and connected to the instrument. 
8. Verify the Incident Beam Settings by clicking on Incident Beam Optics  menu then double click on the first row (incident beam path)- The Incident Beam Optics window will open and recheck all the optics. Make sure the optics are what you want. Click on: Anti-scatter slit, mask, soller,… and choose the desire values.                                                                                                                          

On the same window:
Click on Divergence slit. You can either choose Fix or Automatic option. If you choose Automatic option, Do not change any number. If you choose Fixed, then the value is half of your Anti-scatter slit.

Other optics should be on: 









prefix module : Prog. Div. slit & Anti-scatter-slit                                                       Monochromator : Inc. Beam 1xGe111 Cu/Co (a1 for reflection mode)                     
Mirror :  None                                                                                                  
Click Apply and then OK                                                                                         
9. Do the same procedure to verify the Diffracted Beam Optics, by clicking on Diffracted Beam Optics and double click on Diffracted Beam Path1. A window will open and recheck all the optics. 
Other optics should be on: 

PreFix module : X'Celerator (wide angle).                                      
Detector : X’celerator [2]                                                                                   p-6
Monochromator, Receiving slit, and Collimator : None

Apply- wait then OK
10. Go to Instrument setting menu, double click on current then Increase the current to 40mA  and keep the voltage at 45KV                                                                                      - Check Generator On, shutter is still close.
-
Setting up a Measurement.

11. Go to File>New Program. Use program type "Absolute Scan" (if you already have a program, you may use it).
12. Choose the angle ranges you desire. Example 20-80degrees, Gonio scan,  continuous
13. Choose a step size and count time... these are rolled into a scan rate.  General settings are 0.04 degrees (step size) and 4 seconds (time per step, very fast). Don't worry if it changes the numbers on you. (These numbers depend on what you want to choose). Scan speed and Total time will be calculated by the program.
To see the actual time for the scan run, at the same window (Absolute scan window), go to setting>click on the option “Detector-Actual” and change it to Xcelerator thyen OK.
14. Close window, Yes to Save the program.- Name it.     

-
Making a Measurement                                                                                    
15. Go to Measure>Program. Open your program.
16. Give your file a name, and a folder to go to.                                                          
17. Verify that the instrument is at full power (status, KV, mA, the doors are closed, and your sample is raised up into position).
18. Hit "OK" to begin your measurement. You will hear a click. The shutter is now open (cps vs. 2 θ angle) and you see the scan plot. You should see a RED Stop SIGN on the top of your computer screen warning you to “Not open the Xray door”. When the scan is DON you will hear a click, and now, you have the data and the run is completed. You need to figure out what elements to pick.
IV-Return to stand-by when measurement is complete
Lower the power of the x-ray tube  (Decrease Current  to 20 mA. Voltage remains at 45 kV) and. OK.
Open Xray door and pick up your sample.
Scheduling on line system with GTLogin and Password on SUMS.
https://sums.gatech.edu/Dashboard.aspx
To convert the file:

You can use Data viewer to convert the file.





      
         Open up .xrdml format file from your folder

· (ex. My computer > OS> c:\x’pert data > File name) 
· File> convert   (from the top menu)
· Check mark the box ( csv for excel file) then Hit  convert
· Close the file then go back to your folder again and you should see the excel formatted file.

Please clean up the sample area and inside the XRD after you are finished.  And   write down the Time OUT  in logbook.

