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What is diffraction? X-Ray Diftraction

Diffraction is when waves, particularly waves of light, bounce/scatter XRD Pattern of Copper Comparison of Copper, Diamond, and Rock Salt XRD Patterns
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off of objects. In my case, the object in question was either the atoms NN NN = o S Miller Indices

in a crystal lattice or slits in a diffraction grating. |
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[ _ Figure 2: [Illustration of cubic crystal types
(above), and Miller indices (fmn) in a simple cu-
bic crystal (right).
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Miller indices are a mathematical way to categorize different orientations of

Optical N-Slit Diffraction

crystals to get a relative different distance (d) in between the planes of atoms in

T : : : _ 313 0 the crystal, which in turn dictates the angles at which constructive interference

Slit diffraction and constructive interference: R

Slit diffraction and constructive interference occur when waves align in phase,

causing their amplitudes to add together, similar to ripples in a pond. This | _ ﬂ i . i | ( )_ 13,0“ ! U l | ‘

alignment results in constructive interference, while out-of-phase waves lead to X-ray diffraction Ts a method to identify crystal structures and compositions that a

destructive interference, where crests and troughs cancel each other out. Together, utilizes the process of bragg scattering to as such. Crystal compositions and structures d — ‘ 2d Sin 0 . n)\

these effects produce distinct lines on a screen during a slit experiment. are identified using the resultant diffraction patterns of scattered x-rays. \/lz —+ m2 — n2 o
ALL DATA BELOW IS SIMULATED, each intensity pattern was made using a simulated laser with a wavelength of 600nm, a slit Constructive interference in XRD occurs when the spacing between atoms within a Different miller indices result in different intensities/higher or lower peaks when hit with
e erum, ane alssl:ittslj:?ar::::jj:m ) sit diffraction pattern crystal lattice corresponds to the wavelength of the incident radiation. rays of light, as displayed in the images to the left
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There are many different types of diffraction, each of which can give critical insight into
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: oo | § w o To simulate bragg scattering, | used a microwave emitter, a microwave receiver, different phenomena, and help us gain a better understanding of our universe as a whole.
a turntable, and a styrofoam block with steel ball bearings in the middle to - N slit diffraction helps us understand the properties of light and waves in general
S simulate the crystal lattice. | then altered the angles at which both the receiver | o _ | N
5 slit diffraction pattern 100 slit diffraction pattern - X-Ray Diffraction is actively used to determine crystal composition and crystal
and emitter were positioned relative to the styrofoam block with the ball bearings structure
20 Intensity Pattern (as seen on screen) 20 Intensity Pattern (as seen on screen) L - Bragg scattering is the fundamental phenomena behind all types of diffraction
to gauge the angles that would produce constructive interference, and thus — -
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