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All the different components contribute to the observed spectrum
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Spectroscopy. study of the absorption and emission of light and other radiation by matter. It involves the
splitting of electromagnetic radiation into its constituent wavelengths(a spectrum).

How is a spectrum obtained?

A telescope gathers light from an object and leads it into a spectrograph, where a disperser element (in
the past a prism, but now more common a diffraction grating) separates the light into different

wavelengths The dispersed light is then captured bv a detector (usuallv a CCD). which records the
intensity of light at each wavelength.
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Thereare different spectroscopic technigues:
A Longslit spectroscopy
A Fibre-fed spectroscopy
A Integralfield spectroscopy
A Slitless spectroscopy

Eachone has its one advantagesand disadvantages Long-slit spectroscopy

Slitless spectroscopy
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Fibre-fed spectroscopy
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Integral field spectroscopy

Two dimensional original on-sky image

Optical slicing of the on-sky image
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Spectral dipersion of the sliced image
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Computer reconstruction of the 3D data cube Spectrum of each 2D pixel

Spatial in Y

Spatial in X @ Computer reconstructed image
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Several key properties define the quality and usefulness of spectrum, determining the information that
can be extracted:

A Spectral range: Rangeof wavelengthsa spectrograph can observein a single exposure.

A Spectral resolution (R=/ °): The ability of a spectrograph to distinguish between two closely
spaced wavelengths.

A Signakto-Noise ratio (S/N). Ratio of the signal (real light from the object) to the noise (random
fluctuations from the instrument or sky background).
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Mid-resolution (R=1000)
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Spectra are the main source of information about the characteristics, physical conditions and processes
occurring within galaxies
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Thereare three main spectral features:
A Continuum E ! Wﬂ" .
A EmissionLines -
A Absorption Lines
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Continuum

Thesmooth, underlying distribution of light intensity as
function of wavelength, excluding the contribution from
spectral lines.

~ YELLOW STAR
; Temperature: 5000 K
& Spectral type: 6

RED STAR
Temperature ;3,000 K
Spectral type: M

Arises primarily from the combined light of the stars in
the galaxy
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Wavelength (color) of Light in Nanometers

Thus, the continuum can be understood as the
combination of many blackbody spectra spanning a
range in temperature. Produces a relatively flat overall
spectrum

But, there are also other contributors to the overall
shape of the continuum: nebular emission, AGNB



