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Twinkle twitikle little stars
how T wonder what you:are.
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w. /= (electric charge) ~ @ # (electric force) ~
w. F(electric field) ~ 2 3-(magnetic field)

Figures from
Wikipedia

http://www.colorado.edu/physics/2000/waves particles/wavpart2.html

http://www.cco.caltech.edu/~physl/java/physl/EField/EField.html




% B A (electromagnetic waves

TRHA G TR L DB

¥

7 B (EM waves)

PATHEE EP § TR
#Br(Hertz) i — 8 8 F %hoh

—> ;H:L AT SRt =1
http://www.colorado.edu/physics/2000/waves partlcleslwavpart4 html




Hertz &0l e % B Hertz 7% %
2, Spark produces eleciromagnelic waves I L

/

3. Eleciromagnelic waves create K
eleciric current in resonaion, pro- P P
duces small spark in spark gap T i I b
.-‘-- :. :

i i | 8 '.I' |
’ A 1
; : S s | { —3 i
i | %dn:tiun coil produces high voltage .
d a S
i -- "-“ ; | ; 5 <

"It's of no use whatsoever," he replied. "This is just an experiment that proves
Maestro Maxwell was right - we just have these mysterious electromagnetic
waves that we cannot see with the naked eye. But they are there." "So, what next?"
asked one of his students. Hertz shrugged. He was a modest man, of no pretensions
and, apparently, little ambition. "Nothing, I guess."

http://chem.ch.huji.ac.il/~eugeniik/history/hertz.htm




#1§§ &+ Thermal radiation
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i (~ 30°C) 7%tz |

MASA/IPAC

z_,. 7 4;&
(infrared)

B7.2

MNASA/PAC H2.9

Photos

courtesy
NASA

http://coolcosmos.ipac.caltech.edu//cosmic classroom/ir tutorial/what is ir.html
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, Photosphere
Prominence

by 55 Tong
Copyright® 2002 Dept of Physics, CUHK

Radiation
zone

Convection zone







R <+ % Atomic nucleus

Nucleus

10 m Proton 73

Neutron d 3

-18 - -

- o0, <10 m Electron ¢ - F &

& n+ Hydrogen = 1% & proton + 1% =+ electron



% & & (Nuclear Fusion)
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PR RRand e G > TE g e
@t £ (E=mc?, ¢~ 3x108 m/s)
Dldrs B p f8 w2 Jr 2 = 5 3
(Helium)¥z+ » FE£Z ¥ 53%F+ FE
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Prof. Hans Bethe




Tokamak
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(neutrlnos) B

Homestake mine.zé
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v+ Cl>" Ar+e

“for pioneering contributions to
astrophysics, in particular for the

detection of cosmic neutrinos™
Photos from Brookhaven National Lab http://www.bnl.gov/bnlweb/raydavis/



Masatoshi

« Se—a——, = g T L
e iats SOE SHIL SIS “for pioneering contributions to
T e K astrophysics, in particular for the
1 g RS detection of cosmic neutrinos’

Drawing from Superkamiokande http://dumand.phys.washington.edu/~superk/
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Photo from Superkamiokande http://dumand.phys.washington.edu/~superk
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firaken in CUHK on 25/11/2003







by S5 Tong
Copyright© 2002 Deat. of Physics, CUHK

Iron core
Silicon shell

Heliurn shell
| carbon shell
" Neon shell

&

= ‘]

=R oE R e &

Rl E U S F R
TS S A KR
%fg;@_\:‘ o orift P\
PERAME AL
% > Fli4(Iron)

At s A
iR

e L7 HE






Eta Carina
Photo courtesy
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kE o T




Ring Nebula

Photo | | ) |
courtesy ' ' 0 :
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51 4 (gravitational force)
i = B (dark matter)






O. Lopez-Cruz INAOEP AURA NOAO NSF

http://antwrp.gsfc.nasa.gov/apod/ap020203.html




Ed % ® Virgo Cluster

BiTH IR 2 &
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Digitized Sky Survey Palomar Observatory STScl




t JEE IR

& B ﬁisi B % {# (galactic rotation curve)
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Photo
credit:
NASA/
STScl

Galaxy NGC 4603
Hubble Space Telescope - WFPC2

University of California, Berkelay) and MASA




Visible
light

http://chandra.nasa.gov/ Photo Courtesy NASA




Photo credit:
Chandra X-ray
Observatory

ttp://chandra.harvard.e
du/photo/2002/0150/

http://antwrp.gsfc.nasa.gov/apod/ap020203.html







Abell 2218

Galaxy viusier Auven ccio

Hubble Space Telescope « WFPC2

MASA, A, Fruchter and the ERO Team (STScl, ST-ECF) * STScl-PRCO0-08
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Credit: X-ray: NASA/CXC/M.Markevitch et al.
Optical: NASA/STScl; Magellan/U.Arizona/D.Clowe et al.
Lensing Map: NASA/STScl; ESO WFI; Magellan/U.Arizona/D.Clowe et al.
http://hubblesite.org/newscenter/archive/releases/galaxy/2006/39/image/a/







* o ot % F 45 54 (Cosmic
Microwave Background) ¢

BLPl>F d %k B4F 0 APt R e
‘—fﬁ;’{‘giﬁa’%}gg? fKP BB R AR Z R
B & FR1B — #ig & (Gamow 1948)

% R4F 123 (Big Bang) s

http://map.gsfc.nasa.gov/m uni.html
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Figure courtesy NASA/WMAP
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Nobel Prize in Physics 2006

"for their discovery of the blackbody form and anisotropy of the
cosmic microwave background radiation"

COBE
http://lambda.gsfc.nasa.gov/product/cobe/

http://nobelprize.org/nobel prizes/physics/laureates/2006/index.html
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