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Synchrotron light source

Portable lamps

• Synchrotron radiation is electromagnetic radiation that is generated

by the acceleration of charged particles, e.g. electrons, moving

through magnetic fields with speeds close to the speed of light.

• Light is emitted over a broad spectrum of energies ranging from

microwaves to X-rays. Synchrotron radiation occurs naturally in

space when relativistic electrons spiral through magnetic fields, but

it can also be produced artificially in synchrotron storage rings.

• A synchrotron is a cyclic particle accelerator in which electrons are

deflected by a magnetic field and accelerated by an electric field.

• The main advantages of synchrotron radiation are: a broad

featureless spectrum of light, brightness, small spot size and highly

collimated beam.

• If we do not have a synchrotron on-site or we cannot go to one,

we can use small, portable lamps that can be mounted onto our

experimental systems instead.

• Such lamps can only produce a specific region of the

electromagnetic spectrum, e.g. UV or X-rays.

• Some lamps that are used for a specific type of measurement, e.g.

fluorometers, can produce light as well as a synchrotron, but lamps

are in general less intense and less versatile.

• For experiments involving visible light, such as imaging with

conventional light microscopes, a synchrotron light source is not

needed.

UV lamp

X-ray lamp

Light is used to probe the building blocks

of biological systems, such as small

molecules (e.g. DNA bases) and more

complex ones (e.g. DNA itself). Therefore,

in order to understand more complicated

biological systems, such as cells and tissues,

we have to start our investigations at the

micro- and macromolecular level.

Physical and chemical properties of small

molecules can be determined via methods

known generally as spectroscopy. From these

we can learn about the structure and

interactions within a molecule by how they

react to the light being used to probe them.

With larger molecules, like DNA, we can for example

irradiate with light and see using biochemical

methods where, when and how they break.

Once the properties and structures of

micro- and macromolecules are understood,

irradiating complicated cells and tissues can

provide information on, these building

blocks interact with radiation, when

surrounded by other molecules. Light also

allows seeing the changes we have made in

such systems via fluorescence or

conventional microscopy.
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How many photons are

needed to create damage

(i.e. what is the dose)?

What is the most effective energy

that creates the damage? At which

energy there is no damage?

Which places are the

most vulnerable in

such molecules?
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