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Light? +
Massless particles called PHOTONS

(Their speed is €=299 792 4358 s, in the vacuum)

They act as :

- Particles (interacting with matter)

* Waves (propagating)




Dualism Wave-Matter




Waves ?
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Black Body light: |

* Wavelength of the emission maximum

2 8070%10° A 1n meters |

A . .
T T in Kelvin

e overall emitted Flux

F in Watt and
— O 6=5.67x10% W K* m 2

*Flux at different A (Planek’s law)

_+
k=1.3806x10% j/K
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A human .... case: 4 (35°C=308.16 Kelvin)

A, =2.8979%x103/T = 2.8979%10-3/308.16=9.41%10° in =9.41 um




Human body zoom, B — 14 pm |, temperature range 30°C — 40°C
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Wavelength (in micron)




A human .... case: 4 (35°C=308.16 Kelvin)

A, =2.8979%x103/T = 2.8979%10-3/308.16=9.41%10° in =9.41 um

F=0T*=5.67x10% x308.16*~ 511 W m~?
+ : (cylinder, height of 1.75 m, diameter 0.45 m )

L=FxS=511x245=1252 W =0.3 Cal /sec = 1080 Cal/hour *
= 26000 Cal/day

Don’t fool yourself : this isn’t the way to
lose weight !

We are immersed in an environment at T,
L .= o(T*T *)xS =216 W=4300 Cal/day

(if we account for hairs and clothes, ~ 2000)




tars !
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RadiO wavces. (isdlksome sort of .... saurian ?!?) .

June 24, 1994 July 19, 1994

HE ot 20 cm, eml = 110 degr.
Imke de Pater (UCB/VLA/NRAQ)




RadiO wavces. Dagou know this planet ?




Radi() WaAVCECS. The tgfescope for the radio light (radiotelescope)




Radio waves: radjp galaxy ... and the visible image!

Fadio Galaxy 3C31
NGC 553

VLA S.8cm radio image
on HET WFPLZ optical
copyright (¢) NEAQ 12998

'H"'JFI’I lﬂlll k"—l;

NRAO/AUI 2000




Radio waves: -

Tidal interactions in M81 group

Stellar light distribution Hydrogen distribution (21 cm emission)




Radio waves:
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(Rassim, LaRosa, Lazio, & Hyman 1999)
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Microwaves:

The Milky Way (our galaxy)
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Cosmic Background Radiation Anisotropy




Microwaves:

b
Venusgd isible Venus ... at the microwaves

ariner 10 Image of Venus




Infrared: 8119 impacts on Jupiter

in the visible (Galileo probe)




Infrared: SL9 impacts on Jupiter

-
L

Another of the Fragment ¢ family impacts on Jupitcr {zﬁ\j

Infrared image in the 1.7 micron methane band taken using MAGIC “\!.f
on the 3.5-m telescope, Calar Alto Observatory, Spaimn, 20707 /54 MI'A




Infrared: 8119 impacts on Jupiter

Impact of Fragment K of Comet Shoemaker-Levy on Jupiter.
The scars of three previous impacts can be seen on the planetary disk.

Image from Peter McGregor and Mark Allen, ANU 2.3m telescope.
Instrument: CASPIR at 2.34um. Colour image Mt Stromlo Observatories.




Infrared: SE? impacts on Jupiter

January 14, 1995 UT 13:45

212 um 2.23 - 2.29 um

L —

University of Massachusetts NICMASS Infrared Camera
2.4 - meter Hiltner Telescope
Michigan-Dartmouth-MIT Observatory




Ultravi()let: loops in the solar corona

3 :




Ultravi()let: rllore loops in the solar corona




Make a guess!
=3

ROSAT PSPC

The N
June 29 1990







nts
Superr_pva remna

ROSAT PSPC
SNR CAS-A




X Rays: Androgneda Galaxy

ROSAT PSPC
M31

Full FOV
0.4-16 keV

20 aremin  WPE 8,91




Gamma Rays:  , the whole Universe

Crab

P

PKSN528




Gamma Rays:  the Milky Way center




The StaI‘SZ (T. and Rire surf. temperature and radius)

*Overall Flux at star surface (emitted power by 1 m* of star)

.~ ot




How can we get the _Stars temperature =

*f can be measured
but ... for T. we need R.. and d !!!!

*F or the SUN:
Te =5800K

R, =6.96x10°m
L, =3.8x10%° W+
d =1.49%101'm

- E = 1.36 Kw




Maybe ... we can do 1t:
If we observe the star through a blue filter:




Maybe ... we can do it:
Their ratio 1s :

hc

fB _ /1@5 AB e/leT* — 1

R 5 hc
fG ﬂ/B AG eﬁ/BkT* _1

We have the stars 1Thermometer !!
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