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Tully-Fisher WQmﬂoS\ 4

*» They noticed that
when you plotted the
absolute magnitiide o
a spiral galaxy vistthe
width of ther i preiile
you had a lineai
correlation (il s:
Fisher 1977)
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Fig. 5 (a) Absolute magnitude — global profile width relation produced
by overlaying Figure 3 on Figure 1, adjusting Figure 3 vertically to
arrive at a best visual fit with a distance modulus of g, = 3076+ 0™2




- Find that L~V*, where 8@%5
the wavelength, « ~ 4,

- M = b log(W) +a
* W is the widtlh e h
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Tully-Fisher Relation: &&w.:_
"
Why does this work? y
We know that V¥ = GM/R or: M ~
and that the suriace E,EEHQ
%

s=L/RPor R ~ (L/S)2 =
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Spiral mﬁwcoﬁcwm\\_
"

» There are three basic types ofispitaligalas

(ignoring; detailed Qmmmﬁomﬂos‘\

* Grand design spiralsi(&il @o\m 7
e y
* Multi-arms spirals( lmqo\&

* Flocculeni m_oqmymmﬁ N&@&\o )
D 7

* Basic questions:

S

o)

o Neg gotieel cienns lgeclineg g treailing?



“M100 © Anglo-Au stralian Observator y
Photo by David Malin




“M100 © Anglo-Au stralian Observator y
Photo by David Malin







T
Spiral Galaxy NGC 4414

Fieiage

PRC99-25 » Hubble Space Telescope WFPC2 « Hubble Heritage Team(AURA/STScI/NASA)

eife goochy cdefinecl
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What else can we have? Well i it canno vm\m m\
object then it must be collection: oii StTi \\\ 7

Z
What stuff and how: do; ol makera @mﬁ /
\
Shu proposed that these cotild vm m‘\L: VAWEVES
we see these only because thed %\_ Q YWelye Cern
concentrave the stars &ob@ %ﬁ 7
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Density Wave [hieony:

- Think of a density pertuEbation se
; \\\N» -
moves with a Speed inEelAtEERHORHIE

y Z
speed of the stars 4 \\\\ y

* Since itsinot CoupleuiWibRHERS balSRir

doesn 't have wo\\ﬁ\\m\\sn_l_cb

>mem:< é%nwt H_o_wm__mmEmmmH_EE_@om._._%
\\..\\ : :

sloyy car on tre
AN have a much
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Density Wave Theo

g

» How do density waves gets

* An initial asymevryin mym natter or
1 T T D V7
distributiens Z \\

* Gravitational CCo i)
- Once its started it can) Susia

about 10° yrs.
U \uw\\
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[Lindblad Resonance

km/s/kpc

Q+/2
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Kinematic Spiral

From the lecture on orbits recall that...

A star with a given angular momentum will
only follow a circular orbit if it is at a specific
radius R... R is the “guiding radius” and

everywhere else we can write the radius in
terms of R = R + x. If x << R we can again

expand this, so in the radial direction
we have

o’
\wng ”|\A.NA.vaX

X=—X
: o R* 4

g

With solutions like x=Xcos(kt+g¢)

Where X and ¢ are constants of integration. «°
is the epicyclic frequency if «*>0. If k°<0 the
orbit is unstable.



Solar Orbit

Figure 3.9 Path of the star of Figure 3.7, viewed from above the Galactic plane: the ¢
started with (K = 1.3, ¢ = 0) and (R = 0, R = 0.4574).




P .

‘the orbit and m?ou\.o_m
L k =  The full orbit is closed:
\\

te: HAmEmEmb ellipse. However, in
| \ ifferent so orbits don't close

yr



’ uthal offset proportional to
T Q m_o:.mz of orbits (b). A set of

 three armed spiral (c) and
e \H,Bmm pattern (d).
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