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White I1s not a colour

If you let “white light” pass through a
prism made of glass, you split it in the
colours of the rainbow.

Discovered by Sir. Isaac Newton.

[Trad.] White light is a superposition of
light at different wavelengths, which are
separated by a prism thanks to Snell's
law




Fraunhofer: the Sun has “dark lines”
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Rig. 1. (Fype: Sivens, Vega, Altair, Requlus, elc.)

Secchi: stellar spectroscopy

1818 - 1878

First attempt to classify stars.

(¥ type: 13 of Schjellerup.




(Main Sequence) Stars of different temperatures

a sequence of stellar flux profiles
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https://www.handprint.com/ASTRO/specclass.htm
https://www.gaia.ac.uk/multimedia/gaia-dr2-hr-diagram

From qualitative to quantitative

We use quantum physics to derive densities
and temperatures.

You can tell temperatures with colours
(e.g. the B-V colour was designed for
this), but they are far less precise.

We use relativity/Doppler to derive velocities
(e.g..planet finding or distant galaxies)

This is how we discovered that stars are made of
(mostly) hydrogen. Btw, who discovered it?

ZIRAF V2,16 alessandro

3,00E-13

2,00E-13

1.00E-13

£ (107" erg/s/cm?/Ang)

X/ irafterm

andr M cBook,local Tue 10:d4d:
EW-nova l: 0, ) il bE‘cm,l
I

AN .

4800 4900 5000 5100
Wavelength (a

Survey: sdss Program: legacy Target: GALAXY
RA=179.68928, Dec=-0.45437, Plate=285, Fiber=184, MID=51930
2=0.09484+0.00002 Class=GALAXY STARFORMING

No warnings.

5000 6000 7000 8000 9000
Wavelength (Angstroms)

0 07-May-




Cecilia Payne-Gaposhkin

Do not undertake a scientific career in quest of fame or money. There are easier
and better ways to reach them. Undertake it only if nothing else will satisfy you; for
nothing else is probably what you will receive. Your reward will be the widening of
the horizon as you climb. And if you achieve that reward you will ask no other.

The reward of the young scientist is the emotional thrill of being the first person in
the history of the world to see something or to understand something. Nothing can
compare with that experience... The reward of the old scientist is the sense of
having seen a vague sketch grow into a masterly landscape.”

https://www.epigenesys.eu/en/science-and-society/women-in-science/808-cecilia-payne-gaposchkin



https://www.epigenesys.eu/en/science-and-society/women-in-science/808-cecilia-payne-gaposchkin

How to build a spectrograph

The heart of the spectrograph is
the “dispersing element”.

Opaqu
barrier

Normally you have:

e Asilit (to select an object) ek
e A collimator
e A camera

Lens
Light source
(hot blub)

Figure stolen from R.Costa

All red light from
slit focused here

Screen
or
detector




The reflecting grating

The maximum happens when

dsin® /A=|m|

https://en.wikipedia.org/wiki/Diffraction_grating



https://en.wikipedia.org/wiki/Diffraction_grating

Definition: dispersion and resolution

On a CCD, the spectrum is “dispersed”:
the dispersion is how many Angstrom are
in a pixel.
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Examples

Dispersion: 3A/pixels -> &\ ~ 6A -> R (@6000A) = 1000

If CCD = 2000pixels in the dispersion direction and the first pixel has 40004, the
maximum wavelength will be 4000A + 2000 * 3 A = 10,000A

Dispersion: 0.1A/pixels -> dA ~ 0.2A -> R (@6000A) = 30,000

If CCD = 2000pixels in the dispersion direction and the first pixel has 4000A, the
maximum wavelength will be 4000A + 2000 * 0.1 A = 4,200A

The higher the resolution, the smaller the “spectral range”
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Definitions: continuum and lines
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Prism, grating or “grism” => Resolution

Element Resolution “Definition”
Prism <100 Low resolution
Grism <2,000 Low resolution
Volume Phase |[2,000 <R < Low /
Holographic G. | 10,000 Intermediate
Resolution
Gratings > 10,000 Intermediate /

High resolution




See you on Thursday in the IT lab



