The X-Ray diffraction and
the discovery of the structure of DNA
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What are the X-Rays

» X-rays are types of electromagnetic radiation,
mostly known for their ability to see through
people's skin.

» X-Rays are roughly classified into soft X-rays and
hard X-rays. The first one have relatively short
wavelengths of about 10 nanometers; while the
second one have wavelengths of about 100
picometers.

»These electromagnetic waves occupy the
same region of the EM spectrum as gamma-rays.
The only difference between them is their source:
X-rays are produced by accelerating electrons,
whereas gamma-rays are produced by atomic
nuclei, in one of four nuclear reactions.

» X-rays have a similar nature to visible light rays,
but have a much shorter wavelength.



*After the discovery of the diffraction of X-rays by
How does The X—ng crystals, in 1912 William H. Bragg and his son, William L.,

derived the Bragg's law, which relates the wavelength

diffraction works: of X rays to the glancing angle of reflection.

The X-Ray diffraction or X-Ray nA=2d -sin@

CrySTCIIIOQrCIphy is a scientific method for the n= infeger determined by the order given;
determination of the precise positions of ~ .

atoms in a lattice where beams of X-ray A= wavelength of x-rays;

strikes a crystal and causes the beam of d= space between the planes in the atomic lattice;
light to diffract info many specific directions.
This particulayphenomenon was discover by

6=angle between the incident ray and the scattering

Wilhelm Réntgen in 1895. planes.
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The discovery of the
structure of DNA

»The most famous use of the X-Ray
crystallography was for the study of the
structure of DNA which unlocked the
door to understanding many aspects of
DNA's function.

»The X-Ray diffraction was used firstly
for the study of myoglobin and then it
was a woman called Rosalind Franklin
and Raymond Gosling to use this
method for the determination of DNA'S
structure. With the help of Maurice
Wilkins (who prepare DNA samples in @
perfect

parallel regularity), Rosalind managed
to take the picture who helped
J.Watson and F.Crick. to understand the
structure of DNA and, sequently, won
the Nobel Prize in Medicine in 1962.




Modern application
of X-Rays:

» MEDICINE: X rays are widely used for
diagnostic purposes like the
observation of the broken bones and
torn ligaments moreover lately
researcher started to study x-ray to
understand if there is the possibility to
kil tumoral and cancer cells.

» SECURITY: The science of X-rays in
security systems makes possible to see
into the passengers’ luggage, and
ascertain the presence of dangerous
or forbidden objects.
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