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Sloan Digital Sky Survey

e Survey to collect, store and process information from millions of
astronomical objects

* Collectimages and spectra using the Sloan Foundation telescope at
the Apache Point Observatory

* Astronomers use this data such as images and brightness collected
by the telescope to classify objects and calculate their distance to us




SDSS Phases

The SDSS has gone through 5 phases from the 2000 to the present

The most recent phase is SDDS-V which started in 2020 included 3
surveys:

APOGEE (Apache Point Observatory Galactic Evolution Survey): mapped the
Milky Way stars to better understand how our galaxy formed and evolved.

MaNGA (Mapping Nearby Galaxies at APO): produced spectra measurements
across the entire face of many nearby galaxies.

eBOSS (Extended Baryon Oscillation Spectroscopic Survey): maps galaxies and
quasars from when the universe was 3 to 8 billion years young!

* This period helps scientists understand dark energy and how it affects the expansion of the
universe.

The data from all five phases amounts to mapping one third of our sky
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 Camera attached to the telescope with five filters at different
wavelengths

Wavelength — distance between two successive crests of the light wave

Filter — special coloured glass that inly allows light of a specific wavelength range
to shine through

* Filters shown to the right are:

r - yellow and red visible light

i —infrared light

u —ultraviolet light

z - near infrared

g —blue and green visible light

SDSS Camera




Imaging

* The camera measures the amount of light passing through each < i = :
filter ' g
. Light intensity relates to brightness of the object being observed : e T

« Magnitude is a measure of brightness | ; | /\

* Apparent magnitude - is a measure of how bright something
appears to be from our perspective on earth

. ) ) The light bulb is brighter than a
*  Absolute magnitude — how bright the object would be at a

candle when they are seen from

standard distance away from us. the same distance.
*  Magnitudes are measured with a reversed scale, the brighter the object the However, the candle and bulb
smaller the magnitude can appear to have the same

brightness if the light bulb is
further away.



Spectroscopy

As well as taking images of objects, the camera is used to take their spectra
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Survey. sdss Program: Targel: QSOMIZ QEOSKIRT CALAXY_RED GALAXY

A« 1088260, Dec~~0 1, Male<304, Fiber<83 WD-61913
Fw0.04407 2000001 Class~GALAXY

No warnings.
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Survey. sdss Program Targel: QEO_SKIRT
RA=10.18780, Decw ~0.80387, Pale=304, Fiber=100, WD<5181
can - 37+/-3 km/n Clase=STAR W4

No warnings
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Survey: sdes Program: Target: QSO_SKIAT SERENDP_BLUE
RA« 1886443, Decw~0.; Flate«304, Piber<T8, WID-51018
#n0.16742+0.00007 Clase~GALAXY STARSURST
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Survey: sdas m'ry Target: QEO_SKINT STAR SIS
RA« 1896908, Decw 0. 7, Mata«204, Pibar«160, MID-61913
can 1034/ 8 km/v Class~STAR AD

No warnings.

T T T T T T
"Wl

4000

5000 6000 7000

Wavelength (Angstroms)

2, (1077 erg/s/em®/Ang)

S (1077 erg/s/em®/Ang)

Survey. sdss Program: lepacy Targel: QSO_SKIRT

RA 1026437, Dece ~0. 91028, Male«304, Fiber«00, WID-61913

a1 16782+0 00014 Clase~G90 HROADLINE

No warnings.
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Survey. sdss Program: Target: GQSO_SKIRT SERKNDIP_BLUE
A~ 12 80640,

, Dec«~0 Pale«08s, Fiber«287, WD-51010
e /0 km/s Class~STAR WD
No warnings.
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Spectroscopy

* ASpectrumis a graph of intensity against wavelength

* |t helps astronomers classify objects and learn more about their chemical
composition
* Features:
e Continuum - every object produces a continuous spectrum with some light emitted at
every wavelength. However, no spectrum is completely smooth
 Absorption lines - dips in intensity at certain wavelengths create lines that fall below

the continuum. These are wavelengths where light has been absorbed by gas or dust
that is between us and the source of light.

* Emission lines — peaks in intensity above the continuum. These are wavelengths where
light has been emitted by hot gas.



Spectroscopy

Can you list the differences between the spectra below?
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Survey: sdss Program: legacy Target: QS0 HIZ QSO_SKIRT CALAXY_RED GALAXY
RA=13.88259, Dec=-0.53021, Plate=394, Fiber=63, MID=51913
2=0.04407+0.00001 Class=GALAXY

Survey: sdss Program: legacy Target: QSO_SKIRT STAR_BHB
RA=13.36936, Dec=-0.72267, Plate=3984, Fiber=159, MID=51813
cz=—193+/-3 km/s Class=STAR AQ

No warnings.
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To obtain the spectra of many objects at once the SDSS
produced specially drilled aluminium plates with 1000
holes, to capture light from 1000 objects at a time

The plates are meticulously drilled so that the holes

correspond exactly to the positions of the target object
* The plates act as a mask to stop light from other sources




Each plate is placed on the focal plane of the telescope

and each hole is attached to a fibre optic cable
* Thelight coming from each object passes through the
corresponding hole and into each cable

 Afterthe plate is used and all the necessary data is
obtained it becomes useless

e The SDSS had to drill thousands of plates to cover 1/3 of the
sky and millions of objects

 After plates are used, they are given to schools and used
for educational purposes!



