
Polycrystalline samples analysis
using X-ray di�ration 

Goal 
▪ Determine the phase composition
▪ Refine the structure

Three + 1 EMC X-raydi�ractometer options:

• PANalytical Aeris table top XRD Cu source - basic powder di�raction and side loading holder
          6 position sample loader.

• Rigaku SmartLab full size XRD   Cu source - flexible optics and sample orientation and measurement 
         geometry also suitable for epitaxial sample analysis

• STOE Stadi P transmission XRD Mo, Cu and Ag sources - 30 sample loader, in operando batteries,
          non ambient measurements with Ag source

• Xenocs Xeuss 3.0 SAXS    Cu source - operates in vacuum, transmission and grazing incidence
         geometry with multiple in situ capabilities. Optimized for small angle  
         x-ray scattering with wide angle di�raction capabilities
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Transmission XRD 
avoids peak shift and peak 
broadening

Solid piece

Sample size
▪ >30mm diameter
▪ >3mm thick

Film on single 
crystal substrate

Film on polycrystalline 
or amorphous sub-
strate <200 nm

>200 nm

Table top XRD

Table top XRD

Full size XRD

Full size XRD
use an o�set to remove 
substrate di�raction

Full size XRD
use grazing incident to 
reduce/ remove substrate 
signal

Full size XRD
use a symmetric Bragg 
Brentano measurement 
geometry

Polymer based film 
or thin plate

Other materials

Expect a randomly oriented 
polycrystalline film

Preferential orientation thin 
plate or needle like 
grain/crystallite shape 

Randomly oriented 
3D grain/crystallite shape 

X-ray transparent sample 
composed of low Z 
elements (H-F)

Yes

No

Pattern has a lot of overlapping 
peaks making the pattern too 
challenging to analyze

Re-measure the sample 
using a monochromated in-
strument to remove overlap 
due to the Kα2

Reflection XRD 
     Simple sample mounting
     Easy instrument operation
     Excellent data quality

Transmission XRD  
in spinning capillary
better average the crystal-
lites orientation

Transmission XRD 
avoids peak shift and peak 
broadening

Powder form 

Table top XRD
using side loading holder
large sample amount needed


