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Image Credit: NASA, ESA, J. Hester™®. Loll (ASU)




What is the most abundant
element _in the universe?

P

A) Carbon
B) Oxygen =
C) Silicon

D) Hydrogen




Hydrogen

|C 1396 H-Alpha Close-Up

«Credit: Nick Wright (University College London),

Clouds of glowing
hydrogen gas mingle
ominously with dark dust
lanes in this close-up of
IC 1396, an active star
forming region some
2,000 light years away in
the constellation Cepheus.
In this and other similar
emission nebulae,
energetic ultraviolet light
from a hot young star
strips electrons from the
surrounding hydrogen
atoms. As the electrons
and atoms recombine they
emit longer wavelength,
lower energy light in a well
known characteristic
pattern of bright spectral
lines. At visible
wavelengths, the
strongest emission line in
this pattern is in the red
part of the spectrum and
is known as "Hydrogen-
alpha" or just H-alpha.
Part of IPHAS, a survey of
H-alpha emission in our
Milky Way Galaxy



Hydrogen Energy Levels

 Energy Level Energy
1 -13.6 eV

-3.4 eV

-1.51 eV
-.85 eV
-.54 eV

The four visible hydrogen emission spectrum lines in the Balmer series. H-alpha is the red line at the right.




Line Absorption Spectra

Line absorption
spectra is just the
negative of a line
emission spectra

Relative Intensity
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Tracing of Solar Spectrum by UVES

ESO PR Photo 44d/98 (18 November 1998 ) ©European Southern Observatory |+



DETERMINING THE
COMPOSITION OF STARS

When energized atoms and
molecules vibrate, they give off
massless light particles called
photons. These photons travel as a
wave, but because of quantum
energy effects, a particular type of
atom or molecule gives off only
certain wavelengths of photon light.
For example, when hydrogen atoms
are giving off energy in the form of
light, they emit light specifically at
wavelengths of 410.2 nm, 434.0 nm,
486.1 nm, and 656.3 nm. This is
called the emission spectra of

hydrogen.

Scientists can use the emission
spectra of atoms and molecules to
study the composition of stars.
Scientists need simply to look very
carefully at the intensity and
wavelengths of the light given off by
the star. A star containing hydrogen,
for example, would have intense
peaks of energy at 410.17 nm,
434.05 nm, 486.13 nm, and 656.28
nm. These hydrogen emission
peaks would be in addition to the
ones associated with the other
elements contained in the star.



Where are most-of the other
elements made?

A) in the Blg Bang S
B) in a Star -

C) in the Earth E *
D) in a scientific laboral

" NGGEets: From Beginning To End 3

Credit: Wolfgang Brandner (JPLIPAC), Eva K. Gre bI(UW sh.);Wey-Hua
Chu (UIUC), NASA




Nuclear Fusion

The most important fusion process
In nature is that which powers the
stars. The net result is the fusion of
four protons into one alpha
particle, with the release of two
positrons, two neutrinos (which
changes two of the protons into
neutrons), and energy, but several
individual reactions are involved,
depending on the mass of the star.




Classes of Stars

* The traditional Hertzsprung-Russell Diagram
spectral types are oo m WEE
denoted by the ;
letters 2 |
0,B,AF,GKM 1 R :

Stars
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B

» B stars are so hot

(T = 35,000 K) that the
hydrogen atoms are o
mostly in very excited L wt T iE
states. Since few are in |}

the first excited state, =" ',

few absorb photons Byl |
with these wavelengths. .|

Therefore, the lines ‘

appear weak.
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« A stars are just about

the right temperature

(T =9,500 K) for most
hydrogen atoms to be In
the first excited state.
Therefore, many atoms
absorb photons with
these wavelengths, and
the lines appear very
strong.
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« F stars are at a
lower temperature
(T = 7,300 K), so

many of their
hydrogen atoms BT e A
are in the ground o SR
state. These =1

atoms can't

absorb photons of

Balmer

wavelengths, so i

the lines appear oo o
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weaker.
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e (G stars are so
cool (T = 5,900 K)
that very few of

SRR T AR AR e their atoms are in

1 the first excited

T - state. The lines
are very weak.

* Any idea for the
name of this
particular star?

RA=224 53599, DEC= 0.15418, MID=51990, Plate= 310, Fiber=356

L z==0.00a] 4"/_. 0.0000 ;(‘I.QU),‘ Star
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M

Betelgeuse (sounds a
lot like "beetle juice"), a
red supergiant star
about 600 light years
distant. While
Betelgeuse is cooler
than the Sun, it iIs more
massive and over 1000
times larger. If placed at
the center of our Solar
System, it would extend
past the orbit of Jupiter.
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Galaxies of Stars

o Galaxies like the
Andromeda galaxy
(M31) contains a
broad spectrum of
light do to the huge

N N range of stars

throughout the

4000



What atoms make up a large
parkOfthethuman body?
.

v

A) Carbon's -

B) Calcium "':_
C) Oxygen ~
D) Plutonium %9

E) Sodium b

e (there may be more than one answer)
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Planets?
e

* Looking at
absorption







Quick Look tool: SkySe... €3

 Sloan Digital Sky Survey / SkyServer
SDSS o i ]

Home Tools

Welcome to the DRZ sitell!

This website presents data from the Sloan Digital Sky
Survey, a project to make a map of a large part of the
universe. We would like to show you the beauty of the
universe, and share with you our excitement as we build what's new on this site,

Schema

the largesst map in the history of the world.

SkyServer Tools
Famous places

Get images

Visual Tools

Explore

Search

Object Cross-ID
Caslobs

Science Projects

Basic

Advanced

Challenges

For Kids

Games and Contests
Teachers

Links to other projects

Projects Astronomy SDSS
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Data Release 7 (DR7)
What's new in DR7

and known problems

Inifo Links

Abaut Astronorny
About the SDSS

About the SkyServer
SDSS Data Release 7
SDSS Project Website
Open SkyQuery
Images of RC3 Galaxies

Contact Us

=

Download

For Astronomers

A separate branch of this
website for professional
astronomers (English)

More...

Help

Getting Started

FAQ

How To

Glossary

Schema Browser
Sample SQL Queries
Details of SDSS Data

Site Search

SkyServer Object Expl... €

Help

SDSS is
supported by

Powered by

Site Traffic
Privacy Policy

# °* Choose One

— Basics
» Types of stars
e The Universe
« Color

— Ad‘ed (worth more points)

ctral Types‘fI

Create one page abstract
summarizing what you did and
learned through this activity and
present to class your experience.




Pick a Star Homework
Assignment

SKY
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SDSS Stars to be studied and
named

« Teacher will do this ~ SELECT specODjID, ra,

dec, fiberMag_g,
for students fiberMag_r, fiberMag_ i

* Using the SDSS FROM SpecObj
data base, select WHERE

SQL search and use E:SIPGC(C;%S:;C;;)O-fSpeC
: ass(' ') an
command: (fiberMag_r between

15.0 and 16.0)
ORDER BY fiberMag r
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@ Int test versions of Google earth iIs
a g(mElle sky option. You can use this
to find and navigate to your star.




Now you are the Star

 Present your poster
to the class with a
5 min presentation
about your star.

e Ask If anyone has
any questions about
your star.




