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Today we don'’t look at the beautiful colorful images of spectra. W use
GRAPHS. Even though it is not as pretty, There is more information we can
get from a graph. Like how much of a particular type of light is missing, or
which color light the object is giving off more of or less of.

An absorption spectrum is produced when a continuum passes through
"cooler" gas. Photons of the appropriate energies are absorbed by the atoms
in the gas. Although the photons may be re-emitted, they are effectively
removed from the beam of light, resulting in a dark or absorption feature. The
atmospheres of stars act as a cooler blanket around the hotter interior of a star
so that typical stellar spectra are absorption spectra.



Spectral graphs can tell us how much more of one light is emitted than
another.



Some things are combinations. Sometimesiit is tricky to figure out what is the
background, the continuum. SDSS computers estimate this for you.



Putting a diffraction grating in front of a telescope
can be a problem
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1. Too messy
2. Too slow

Take alot of spectra at once — messy
Take one at a time spectra - slow



The Challenge

Make a telescope
that can take separate spectra

of multiple objects at the same time

We want to get a rainbow for each star or galaxy



3 guys came up with an idea for a
telescope that could
take separate spectra

of multiple objects
at the same time




Jim Gunn Rich Kron

Don York — The 15t Director

3 astronomers came up with a NEW idea to get around the problem with
spectra



Sloan Digital Sky Survey Telescope

There sheis!!!



Apache Point Observatory, New Mexico

There are other telescopes at Apache Point. Point out sdss.



Schematic of the
inside of the SDSS
telescope

The building rolls away. Point out where the camera and the spectrograph go
in schematic.
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Filters ~ Sunglasses for Telescopes

Only one kind of light is let through a filter. You can get a good measurement
of one particular type of light.
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SDSS’s filters or sunglasses. Five colors taken at once. The image is so large
you have to have several of each color to cover the portion of sky you are
interested in.
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You decide which objects you want spectra of.
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Then you drill a hole at exactly that spot which will capture the light from that
object ONLY.
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Fibers have to be plugged in by hand. A crew in New Mexico does this.
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This whole thing is what gets attached to the telescope.
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Examples of spectra
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640 Spectra taken at once

6 - 9 times a night

3000 - 5000 spectra every night

Eman and | holding one plate. Point out fiber numbers on Don't plate.
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A Night At SDSS

Sloan Digital Sky Survey
at Night

Mapping the Universe from
Apache Point Observatory, Sunspot, NM

https://www.youtube.com/watch?v=AHsS57TNMQJE

Aview through the night. Watch for the switch from the camera (to take
images) to the plates (to take spectra).
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Every night 200 Gigabytes
0f data produced

® CHICAGO

2= Fermilab

PRINCETON
UNIVERSITY
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Princeton —images

U of C — spectra

Fermilab — coordinated

John Hopkins — Database for access

Naval Observatory — software development ??7?
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SDSS Intro
http:/lwww.screencast.com/VAIW]WmWDCYPT

Kate’s video. Good explanation of data.
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SDSS images — Navigate page. For those of us who like looking at pretty
pictures.
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objid . | &0 . [ | r | ' |
[12)7661922873639257 [152.00301595 [1 1 33253106 [22 665657 [21 503643 21 450021 [21 24955620 928232
[1237664104705754197 | 1520985706 [11 32890066 [23 438832 [22 932083 22387901 [ 221754 [22.14256)
[1237664104705753768 [152.003 19212 [1 1 52240244 [22 057234 [21 355009 20272102 (19 943552 (19 515921 [
[1237664104705754196 (15200741555 | 11 5280386 [25.500187 [23.145102 22 047745 [21 573965 [20 957075

[1237664104705754387 [152 07674824 11 32522996 [24 275427 23 943068 23 0 (2228501 22064814)

[1237664104705754406 [152 09398542 [11 52553766 [24 226419 [23 933434 | 22089939 [21.736547 |

[1237661922873638946 (15213244238 | 118357412 [14.494514 [14 207438 | [28 088533 25 575264 |

[1237661922873639696 [152.06671231 [11 52760539 [22 096968 [22 519041 | [21 647755 [20 699705 |
[1237664104705753257 | 304012 (1183370991 | 2121645 (18536024 |17 [16.59735% (16 269093 |
[1237664104705753306 | 51783 (1133288174 [23.134296 [21 961758 [21 635601 [21 607311 (21 353025 |
(1237664104705753495 | . 1181871592 22 598839 [27.333109 [24 996391 [23 557766 |
(1237664104705753501 [152.08735932 [ 113197808 607 [24 584698 [24 514378 24 228241 22717918
[1237664104705758446 (152 08053562 11 52190251 [2 b [25 486208 [23 985737 [24.133657 [ 2076186 |
(1237664108 705754447 [152.08211734 [11 31852163 [22 529576 (24 35943621 243027
[1237661922873639433 (15206119013 [11 32631614 [24 630706 [21 737841 20 508062 [19 392084)[18 565065

(1237664108705753131 152055041 11 [11 32366303 [22 555732 [20.951593 [24 509266 [ 24 43769 22 503918

1237664 104705753284 [152.11194797 [11 81996304 123 334658 (22116461 20971413 0418873 honas7 s
1237664108705 753286 [152.1 3601861 [11 33429901 [23 509245 [22 918463 [21 347971 /20992219 20611519

[1237664106705753293 [152.1 2086207 [11 32360794 [22 242644 [20 403189 20 324835 [0 587348 22 255308 |
(1237664104705 753303 [152.1061 7855 [ 11 8173314 1250905473 [23 728067 21 965631 21 510218 R0 2e0261 [

(1207664104705 7533 18 [152.1 2606523 [11 32666355 | 25 50648 [24 230860 [ 23 32983 [22201038 21 168088 |

SDSS lists — SDSS can give you lists of things (magnitudes here). Forthose
who like the numbers.
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Each object has its own page with info —image, magnitudes, spectra, redshift,
etc.

You can get to it from either the images (Navigate) or the lists (plate tools)
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Constellation — Bright Star

ANGrOMmedd - Aprerati
Aguariys - A A

At = M

Bootes

Bootes - heta Boones

Cangey = Beta (

L R B B 0 O L O

Cangey - Aselius Austals
Cancer « A :
Comy Bererices ~Scta Coma B

Coma Berenoes =~ Alpha Coma B

Corona Boreals - Algh :
Corona Boreals = Nusakas

Draco - fita
Draco - Teta Draconk
Oraco « Le L)

e

Gervini - x
Gerrinl - Castor

MerCuies - X

Mercudes - Delta Mercules

Mercules - oe

Leo -~ Reg

Leo - Denetoly

Leo =1

Leo Miner

Ly - Alg

Pegides = Lol

Pegiius - Ngend
Pogates - Markas
Praces = [2a
Ophasihus (S0 perd|

Ursa Maor - A
Uria Magr - Dubhe

LUrsd Maor = Alkals

Have kids investigate plates through constellations? ??
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