1.4 Olceklendirme ve Uzaklik
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Trigonometrik Paralaks

1 parsec = 3.26 light years =
206264.8 AU = 3.086 x 1013 km

distant stars
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Fotometrik Uzaklik: S6nimleme ve Kizillasma

The "Black Cloud" B68
ESO PR Photo 20499 ( 30 April 1999) (VLT ANTU + FORS1) © European Souther Observatory MRS

m — M =5logD -5



Tully-Fisher liskisi

 Tully-Fisher iliskisi spiral
galaksiler i¢in 151m1m gilicleri ve
ne kadar hizl1 dondiikler1
arasindaki korelasyondur.

* Eger bir spiral galaksinin donme
hiz1 biliniyorsa o galaksinin
gercek parlakligi bu iliskiyle
belirlenebilir

* Gergek parlakligi 1le goriinen
parlaklig1 karsilastirilarak ta
uzaklig1 hesaplanabilir. Clinkti
galaksi ne kadar uzaksa o kadar
sOntik gortinecektir.
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Spiral galaksilerde 1sinim glicli

Peter Schneider (2006) «Extragalactic Astronomy and Cosmology An Introduction»
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Tully-Fisher relation

From Newton, M=v__ 2 R/G
Multiply by L/M, L = (M/L)"! vmuz RIG

Empirically, spirals (except LSB) seem to have similar surface
brightness profiles, so write L = </> R*>, where </> is average surface
brightness.

Square second equation, substitute R* = L/<[>, and find
L=M/ILy*(G*<l>)y'v_* or L-v_*

Conclude Tully-Fisher is OK if M/L and </> are the same for all spirals.
<[> = constant 1s OK. But for dark matter, M ~ R, so M/L needs to be
defined at a particular radius. Use D, ., this 1s OK since surface
brightness profiles are similar.

Tully-Fisher implies there 1s a good correlation between dark matter
halo and visible matter.



Faber-Jackson lliskisi
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FiG. 3.—NGC 4472 compared with standard star HR 1805 (K3 III), broadened by various line-of-sight velocities (dotted line)

Eliptik galaksilerde isinim glici L < ¢% a«a=4

Peter Schneider (2006) «Extragalactic Astronomy and Cosmology An Introduction»



D, — o iliskisi

D,, , ortalama ylzey parlakligi I'nin B bandinda 20.75 ™/ yaysaniye? ye
esit oldugu bir elipsin capidir

Yuzey parlakhgi, hiz dagilimi ve D,, arasindaki iligki;

Dn o O'(}A <1305>

Normalize edildiginde;

Dy (kpe) = 2.05 (100(;0171/5)1'33



