Announcements L 12

- http://www.as.utexas.edu/~5/a301-sp05.html

- Selected notes from lectures 11 online

- Homework assignment due Monday by noon
No late HW accepted.

- Help available during office hours
Nick Sterling out of town. Contact Nairn Baliber or myself



Thermal Energy

Thermal Energy of each particle depends on temperature T

Total thermal energy of 2 blocks of matter having same volume is
larger for block having more particles  higher density



Equivalence of Mass and Energy; E=Mc?

- Energy E stored in Mass M = Mc?

(Einstein)

- E < 0.007 Mc?2 from fission of Ura. or Plu.

Hiroshima bomb (1945): fission of 1 g of
Uranium. E released equivalent to that of
20 kilo-tons of TNT

- E=0.007 Mc?2 from Hydrogen fusion
Hydrogen bomb in 1952

- E= 0.1 Mc? = energy relased (X rays, etc)
as mass M falls onto the accretion disk of
a black hole




Nature of Light




Waves

Leaf bobs up and down with
peak frequency of wave,

trough

pebb"e thrown inte pond

Different types of waves: surface waves, sound waves, EM or light waves,
gravitational waves



Waves. Wavelength, Freguency, Speed, Energy

Wavelength: the distance between adjacent crests (or troughs)

Frequency: the number of crests that pass through a
point (such as the leaf) each second. It is measured in
units of hertz (Hz), which are cycles per second

Blink rate = frequency

how fast the pattern of crests and troughs moves forward

In-class animation : Anatomy of wave



Electromagnetic Waves (Li1ght \Waves)

TYPE TYPICAL WAVELENGTH
Gamma rays 1016 m
X rays 1012 m
Ultraviolet 3x107’m
Visible 4t09 x 107 m = Blue to Yellow to Green to Red
Infrared 106 m to 104 m
Radio 103 m tom
400 nrm 700 nm
! visible light !
wavelength (meters)
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Electromagnetic Spectrum

Electromagnetic Spectrum
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Wavelength |1.00 x 107 m
Speed 3x 108 mis

Light is made up of electromagnetic waves
In-class animation : Electromagnetic Spectrum



Vishle Part of Electromagnetic Spectrum

Wavelength  Violet [T Red

Amplitude L ow e e el High

Wave shown in extreme sflow motion.

Frequency |4.29 x 10" Hz
Wavelength 700 nm

Speed 3x10® mis

In-class animation : Visible light



Processing Electromagnetic Waves

Dispersing while light into its basic colors



Processing Electromagnetic Waves
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Processing Electromac

netic Waves

Light bulb emits  Mirror refiects  Cones and rods In Glass : .
white light. light, human eye absorb light. transmits light, Sun emits light.
L / o i
Absorbs some light, which aids melting.
_?-__L _ Scatters most light, so it looks bright,
” \ n\ )
Opague Hed Chair Opaque Blue Shirt Tree

Absorbs all colors except red.
Reflects (scatters) red.

Absorbs all colors sxcept blue,
Reflects (scatters) blue.

Absorbs all colors except gresr
Reflects (scatters) green.



