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ray-Definition of x 

X-rays (X-rays) are a type of electromagnetic wave.  

They are similar to light, but with a shorter frequency.  

They travel in straight lines emanating from their source 

and do not deviate from their direction when they pass 

through magnetic and electric fields. 

 Therefore, they are not electrically charged particles. 

X-rays, along with gamma rays, are considered ionizing 

radiation, which is why there is concern about the dangers 

of X-rays, unlike ultraviolet, infrared, and even radio waves, 

which are considered non-ionizing. 

It has a wavelength of 10 to 01.0 nanometers, meaning that 

its ray energy is between 120 eV and 120,000 eV. 

 The energy of X-rays is determined according to its 

wavelength from the relationship: 

E = hλ 
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ray diffraction(XRD)  -X 

X-ray diffraction (XRD) is a widely used analysis method to 

evaluate the crystallinity  

and structure of solid samples. 

 

XRD What is screening 

X-ray diffraction (XRD) is a widely used analysis method to 

evaluate the crystallinity and structure of solid samples. In 

this technique, the phenomenon of crystal X-ray diffraction 

results from a scattering process in which the X-rays are 

scattered by the electrons of the atoms in the sample without 

changing the wavelength. 
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Scherrer equation 

The Scherrer equation, in X-ray diffraction and crystallography, is a 

formula that relates the size of sub-micrometer crystallites in a solid to 

the broadening of a peak in a diffraction pattern. 

 It is often referred to, incorrectly, as a formula for particle size 

measurement or analysis. It is named after Paul Scherrer. 

 It is used in the determination of size of crystals in the form of powder. 

The Scherrer equation can be written as: 

D =(K*λ)/(β*Cos(θ). 

K = is a dimensionless shape factor, with a value close to unity.  

The shape factor has a typical value of about 0.94, but varies with the 

actual shape of the crystallite. 

1.547 nm = λ 

β=FwHM\57 

Cosθ=2 θ\2 

n= D\d 
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Fig (XRD). 

 

Table(XRD).   
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 Atomic force microscopy)AFM ) 

Atomic force scanning (AFM) is a sample scanning microscope capable 

of imaging low and high altitudes (surface topography) that has received 

much attention today, especially in the field of nanostructures. 

The special advantage of this analysis (AFM) compared to SEM is the appropriate 

ability to measure surface roughness, especially nanometer roughness. 

Another application of AFM analysis is to measure the thickness of Nano scale 

coatings. 

This microscope is capable of imaging all surfaces including non-conductive surfaces 

and performs imaging in both contact and non-contact modes.  

Therefore, to understand the surface structure of Nano mass sample such as films, thin 

films and lithographic electrical components. 

(AFM)) It is used in the field of nanotechnology to know and map the topography of 

Nano-sized surfaces. Also called scanning force microscope. 

It has become used in other measurements, such as measuring the elasticity of Nano- 

and micro-particles and cells. It has also become used in measuring the adhesion 

energy between chemical molecules, Nano- and micro-particles and cells as well. 
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Fig of AFM) ) 

 

 

 

 


