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2 fo hipotézis:
a) kozel, szuletoben levo bolygorendszerek

b) tavoh csﬂlagsmgetek"




AN megoldas kulcsa tavolsagmeres
- Miss Henrletta [eavitt = 2ROPAA2¢ s .
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Light Curves of Pulsating Variables Period-Luminosity Relationship
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= the pulsation period of Cepheid variables
) . is directly related to their average
* Cepheid Variables : luminosity




Harlow Shapley (1885-1972)
e gyetém:' Princeton .
- Wilson- hegyl csﬂlangsgalo
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- gombhalmazok tavolsagmerese
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A gombhalmazok tavolsagmeresenek eredmenye
-a gombhalmazok nem a Nap koriil csoportosulnak
‘Shapley kovetkeztetese e oo
- a Nap NEM a TeJutrsz kozeppontja |
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M5 © Anglo-Australian Observatory
. Photograph by David Malin
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Capyright € 2000 by Wil Ilan wmilan @airdigital com

View looking down from Earth declination +90degy
Scale in kiloparsecs
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Oh Globular clusters within 20 Fpe of Earth, units in Kpe
Plot of globular clusters in a 40x40x40 Kpc volum e around Earth - plane = Earth equatorial plane, Z axis = Earth polar axis
Copyright @ 2000 by Wil Milan wmilan@@airdigital.com Lacation 000 = Earth




A gombhalmazok térbeli eloszlasa

10 000 Jy

—

Sun



o
s

/

2o
.ﬂ_g
. i [ ]
B b A
W T
%, -
vk W2

1ok,
S
bt

B

+
*
’*
N
PR
L33
A,
47
I

%2.

¥,
yh

e
%

0%
T

-
K4

2
¥

*

E

o
dése’
i

R R, Sy
f.f.. ity ‘.-.Mkﬂﬂu?u“- »
il ot e Pagind L% JAL .
PR el Xy e Db ) Fd .
\ S e e
B Tk ey R S B
R A
Earﬂrpm!‘tﬁﬁ Mk ¥yl

. g .

NS ,«.111;-.11 Cr LT

e LRI Tl B 4 L)

R T B
o] e £ S L

H.r .:M.w.asn it uémﬁaw )

e e et Ty
e ..Hw*ﬁﬂ.\hx N Ny T

L4

<)

50,000 ly

Many other nebulae are also distant star systems
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Andromeda nebula is a star system like ours

located ata distance of 450,000 Iy
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Andromeda nebula is only 1000 Iy across and

about 33,000 hy avway

A Tejl_’l'trends'z_er alak

Kapteyn (1920)
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H. Shapley (1920)

‘W.Hershel (1800)
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Tejut --> T_ejl’ltfe_ndszer
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Tejut --> T_ejl’ltfe_ndszef -
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- a _sp1ra1k_(_)dok tay% csﬂlagrendszerek




B Shapley érvei: | | |
- - a gobmbhalmazok tavolsagal alapjan a TeJutrsz Oridsi
-a spiralkodok forognak (Van Maanen eszleléseibol).
- - az Andromeda-kodben 1885-ben Uj csillagot
flgyeltek meg (S And) --> nem lehet tavoh

| Curtls ervel |
- a gombhalmazok tavolsagai rosszak a Tejutrsz kicsi

-az Andromeda-kodben sok halvany tj csillag (nova) .

B © megflgyelheto -=> tavoh csﬂlagrendszer

'Amlt rn1ndketten elhanyagoltak a csﬂlagkom por
| | | fenyelnyelo hatasa
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Edwm Hubble (1889 1953)

- Wilson- hegy1 CS.V.
- csillagok azonosnasa'az .

M31-ben és M33- ban E §
- cefelda cs1llag0k felfedezese tavolsagmeres
-a splralkodok = tavoh galax1sok

M33 @ IAC/RGO/Malin
Photo from Isaac MHewton Telescope Plates
by David Malin




Hubble-féle gétlaXis—Osz_t_élyozés




Elhptlkus galax1sok |
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Szabilytalan galaxisok
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Desfanog in Clustar
MRS E0s galaxy In

 Hubble felfedezése (1930)

- minden galaxis szinképe = -
‘a voros felé tolodik el!
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A Hubble torveny

- mlnden galax1s szmkepe

~a vords felé tolodik el

-a Voroseltolodas annal

nagyobb, minél tavolabbl" |

e

a galax1s

- a yﬁfﬁsel_t_olédés_ oka a
Doppler-effektus =>a.
galaxisok tavolodnak! =

more distant galaoy

has greater doppler shift

Hubble Law
recession speed = Hy, x distance

Distance

Hubble Law
recession speed = H x distance

Listance




R J..,_.
g0 100 120

Distance o (Mpc)

Radial Vilocity (kimis)




- A voroseltolédds értelmezése:

aVilég’egyetem'tégul e



