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Cepheid Variable Star in Galaxy M100 HST-WFPC2
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The Spitzer Infrared Nearby Galaxies Survey (SINGS) Hubble Tuning-Fork

The Spitzer Space Telescope observed 75 galaxies as part of its SINGS
(Spitzer Infrared Nearby Galaxies Survey) Legacy Program. The NGC 5055 (M63)
galaxies are presented here in a Hubble Tuning-Fork diagram, which

groups galaxies according to the morphology of their nuclei and spiral 3 ¥ o . ’ 3 .
arms. The designation of these galaxies and their placement in the * | . ’

NGC 4254 (M99)

diagram is based on their visible-light appearance. The main goal of the
SINGS program is to characterize the infrared properties of a wide range
of galaxy types. The images of the galaxies are composites created
from data taken by IRAC (the Infrared Array Camera) at 3.6 and 8.0 um,
and MIPS (the Multiband Imaging Photometer for Spitzer) at 24 um
NGC 426 (M4) sav
The infrared range probed by these and other observations sAb
taken for the SINGS project allows for the detailed study of ‘
star formation, dust emission, and the distribution of stars in
each galaxy. Light from old stars appears as blue in the
images, while the lumpy knots of green and red light are P sAsb
produced by dust clouds surrounding newly born stars. The ,7 MR P
elliptical galaxies on the left are almost entirely made of old /
stars, while spiral galaxies like our own Milky Way are rich in
young stars and the raw materials for future star formation. 7 sAsp ‘

7/ NGC 4594 (M104)

NGC 3031 (M81)
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More information can be found at:
http://sings.stsci.edu/ SAsb
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e el s 1 SINGS Team
> % . SINGS observations by Karl D. Gordon (oct Robert Kennicutt, Jr. (Principle Investigator), Daniela Calzetti (Deputy Principle Investigator), Charles
Blue=IRAC 3.6um (stars) Engelbracht (Technical Contact), Lee Armus Gesque Bendo, Caroline Bot, Brent Buckalew, John
Grvm*f\RA‘C Biuh Cannon, Daniel Dale, Bruce Draine, Karl Gordon, Albert Grauer, David Hollenbach, Tom Jarrett, Lisa
B, " Kewley, Claus Leitherer, Aigen Li, Sangeeta Malhotra, Martin Meyer, John Moustakas, Eric Murphy
features from dust grains/molecules) Michael Regan, George Rieke, Marcia Rieke, Helene Roussel, Kartik Sheth, J.D. Smith, Michele
Thornley, Fa Walter & George Helou
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Les Demoiselles d’Avignon (1907)







Das Bild der Atome




Atomphysik (20. Jahrhundert) —
Mathematik als Kunst
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DISCOVERY

LISA RANDALL

AUTHOR OF KNOCKING ON HEAVEN'S DOOR
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1 st 2"d 3"’ electro-weak
generation symmetry breaking outside of
everyday matter exotic matter force particles (mass giving) standard model

/\ "\ VAN
' N/ N\ 7 N\ 7 7 N 7 7 N

e a

\
4 2.4M Q 1.27G 171.2G @
<— charge g
<«— color charge (r,g or b)
u . c = o
T o up A charm top <— spin %
S E< g
} - P -1/ =
L) :
I ) g
2] f
/g
s
"‘_;.
T
B
To 8
28 £ v £
35 8 | e,
: 3 3
= 8
o
3 graviton
]
8
J e
/
\/ \v4
12 fermions (+12 anti-matter) 5 bosoNS (+1 opposite charged W)

INCreasing Mass

2210} [euOlEYARIE



Lows =Y (Us(iy"Op —mys) W5 — eQrUsy"VsAL)+
7

IZ @y bW, +bpy"a W;)+2%Z\T;n“(l,%—2squf—I§75)\Iffzu+
Yo

o s 1
_Z|auAu = Oy Ay — ie(W,, W, = WIW)® = S|0.W,) — ,W,i+
—ie(W,S A, — WiF A,) +ig'co (W) Zy — Wi Z, 2+

1 _ _

1. 2 2
I M2n?
2" 8 Mw

|8M77+2MZZ + Z \T’f\Ian

gM?, 3 ,2M2

N 32M +|M W++ nW+|+



—— //\ . i

I'VE DONE 1 T— Ve

FUND THe Moss /o ——— ——
PANC PARTICLE / ﬂ
up N
Rt S
MAKE VP THe 7
PARTICLES -













© R.G. Steane










I |
Il

|
1
1]
i
I
111

T
| LI

I
IR
nnom
URT
11
Iy
1111










Benoit Mandelbrot




Ausschnitte des Mandelbrotfraktals




Mandelbrots Geigenkasten




Fraktale Figuren










