Star Color

Stars




Do Stars Have Color?
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What do you notice?
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When things heat up they [c]Kal'Y

Glowing due to
high temperature

The color (or type)
of light depends on =
the temperature T . I‘
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All Colors have a Wavelength

ﬂ_ul_{,c;{l NE JUR. —— Visible light —|
\WOR DLORE
j;i._ - _5‘
g Ultraviolet
Infrared
e N = o Near
o .
K Far}
| p— “‘
NANOMETERS™ e %

Wavelength to Colour Relationship

What i
y A simple tool to convert a wavelength in nm to an RGB, hexadecimal or HSL colour.
°
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https://academo.org/demos/wavelength-to-colour-relationship/

Demo

Air holes Air holes Air holes Air holes
fully close slightly open\ half open \ fully open
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Temperature Scales
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Light Intensity Curves




Temperature and Color

e Click Image to
open simulation

Check the boxes for
d Graph Values
J Labels
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Wavelength (um)
1 um = 1000 nm

Blackbody Spectrum

What star colors can you produce when you change
the temperature?


https://phet.colorado.edu/sims/html/blackbody-spectrum/latest/blackbody-spectrum_en.html

" The Colors of Stars

-~ From Hottest to Coldest |

hottest

BLUE  BLUE-WHITE YELLOW

CRigel i T s - Sirius | Sun.

. 25000K . | 10,000 K . 6,000 K-
—_— ey A coldest
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Why no green or purple stars?

BLUE STAR

Temperature: 8,000 K
Spectral type: A

YELLOW STAR

RED STAR
Temperature: 3,000 K
Sp | type: M

Brightness of Light ——>»

B . 5 > . . - . .
o r . . . - 4 “% . | Ao, .
. é - 3 ghe R . 5 . ¥ - L .
| A R IR VIR T R R S RS TR Ao i SheCH o ?
d 250 500 750 1000 1250 1500 1750 2000 w3 el -« s . e TR o Tl . . %
) ¥ - S
<€ Ultraviolet Visible light Infrared ' P L A Tad v
LA ' . ot v .
. . L ey »
Wavelength (color) of Light in Nanometers LR N, e
Lo~ - - o . . re -
v .
5 » »? 2 4 - - v, ¥ " o Y - - S ’ ok 2 i » . ,. g
YT : o I 2t s A $ ok "’ S i, ; = B R .
: - . TP L o i ¢ Y . R ¢ " e “oe L A 2 % * .
. 5 Y e L% oy oo ‘ 2 t Reasy 8. 1€ . gy o . 7 " Sa, s
e *; "y L Yo o v a' . ~ 5 i gl v e, . Rk S .
é - o . . o Y . 2 L - . < ¢ . -t . -
5 . ot % 0 "y A P LN et : g 3™ & g
- «t ) 4 o e - e hive . P " e . . ’ . "R .
Gk 3 FRREL 3 i . e v, bv 32X T A . ( ”
A , . ’ v i ' ; "L %% %4 ® » R, . v
. ’ b . b 3 A X w
s o T e > - \ . 3 & '. ! i X ¥ B » e - ; " . Wi . ¥
»° e o . ’ 3 . ® ’ ’ . . . . » - i . - -
. ¥ < ' Yo - ' y .-’ . o~ B4 0 S i s :
T N 7] ~ T p o o . s * ~ - . .
- . : v P sviny & e - N @3 Py Sl 0% L.'8 o
1 ¢ > o R RS e WY g P ¥ e ¢ S b3 TS .0 . . X o
-t s % ., - « e . A ; oy - %0 - ¥ i, 4 - -
» ’ 3 - o 2 - . - e, W, - . . “ 3
» 3 -’ v L 2 D ~ . . ™ r - .
. » 258 o oD S . Rt . . @ o e . vale - : N X ¢ ’ .
¥ s » ST £ L 2y ™ . S . o B -
. - - y L 3 g e P - . -
» Y R et - (OR * " B . . ¢ 5 P oa3aW * . %o . R .,
. v ¢ . -~ V," . o - » . - ' )
5 p . - - ‘ y » - . - . * ® - .
.,. J . 53 . .; . > y ._.,. A\ = . ey : .' . . . J - .~. -
= . - & e 1 bR . e P ~ -’ . > .:. ot : b 3, ¢ N '
. s " . E - > - . . > wt - > My g S SR T S N R . X p . B . ’
S . > - - q e . . o, % e » .". “,.'. % . ’ L - ,‘ . v v 3 . x -' . Y ~ - »
k s " O, e £raw 52w ., 3 7 o, . - o » X : * . Lot N ‘. o' | -: é o) > . o OV » VA 3 ’
o Crlin it LR L st s s ok Srar image intensified tfo:show: color
* : ’ v, s L' ': B 3 _.".. . v - -‘w - "'. . o *% ..' : -..', " '. .. 2 - y 3 - o . :



Light Bulbs and Color

Lighting Facts e sus

{ NEUTRAL

Brightness 950 lumens
| Estimated Yearly Energy Cost $1.53 \
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Cost depends on rates and use
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| Energy Use 12.7 watts |
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The Mathematical Relationship

As the temperature increases,
the wavelength

Intensity

6000 K

~0.0029

max T
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The Curve isn’t Smooth...
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Remember Light Spectra?
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Each element has specific
wavelengths that match the

electron energy level drops

Hydrogen

Sodium

Helium

Neon

Mercury

650 600 550 500 450 400 350
Wavelength (nm)



Light Spectra and Electrons

Electrons energy when they fall down

and they energy to jump up

EMISSION OF LIGHT BY HYDROGEN
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Emission and Absorption

(a) Emission Spectra
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\1 . e, Absorption spectrum
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High density

hot matter Cold gas

Absorption
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Stellar Spectra

Continuous light source Cloud of gas
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CONTINUOUS SPECTRUM EMISSION SPECTRUM ABSORPTION SPECTRUM

Spectrum that contains all wavelengths Shows colored lines of light emitted Shows dark lines or gaps in light after
emitted by a hot, dense, light source by glowing gas the light passes through a gas
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Stellar Spectra

PICTURE OF A SPECTRUM

GRAPH OF A SPECTRUM

Astronomer’s interpretation:
Peaks and valleys are labeled

/ with the elements and compounds
\ that caused them.
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Brightness

(might be labeled as
intensity, counts, flux,
power, absorbance, 500 600
transmittance, Wavelength (nanometers)

or reflectance) A

Color

(often labeled as wavelength, but can also
be labeled as energy or frequency)




Stellar Spectra

STELLAR CLASSIFICATION (MAIN-SEQUENCE)

SPECTRUM CLASS COLOR TEMP.(C°) HYDROGEN SIZE(SOLARR) % OF ALL

650 nm 400 nm
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Where did these elements come from?



https://dimit.me/Fe26/

Elements in the Stars

Average Star Massive Star
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Lesson Takeaways

I can define the term “incandescence”

I can compare the temperatures of glowing
objects/stars based on their color

I can use units of Kelvin to define temperature

I can describe how star light can be used to
determine the elemental composition

I can use fusion to describe how different stars
produce the elements they are made of



