Not so long time ago in a galaxy we live in....



Brtnikem z Brtniku, uvadéji:




Rotacni krivka galaxie

feSenim Poissonovy rovnice pro gravitacni potencial pomoci DFT
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Spiralni galaxie shora

What we observed... ...what we expected

(Simulation, sped up to make effect clear.)
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<> rozloZeni zafivé hmoty:

2 2 2 2 2
X+ z x2 4+ Z
o(x,y,z) = ppexp (— r2y ) exp < >+pd exp (_ﬁ) exp (J |>

<3
b Z, ra

<> hodnoty parametri:
+ vydut: p, = 15Mgpc=3, n, = 0.6 kpe, z, = 0.37 kpe
4+ disk: pg = 2.7Mgpc=3, rqg = 2.3kpc, zg = 0.32kpc



Prlbéh hustoty zarivé hmoty
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Poissonova rovnice — analyticky pristup

< v prostorové souradnici:
2¢(r) = 4nGp(r)

MFT(@ = [, p(r)e*rdr
— " (k) = [%_o(r)e *rdr
< v prostorove frekvenci:

_k2¢FT(k) e 47TGpFT(k) s ¢FT(k) -4 _w

= o(r) = &= [° T (k)e'krdk



Poissonova rovnice — analyticky pristup

<> v prostorové souradnici:
V24(r) = 4rGp(r)

ﬁpFT<k) — [ p(r)e*rdr
¢FT f ¢ r)e—/krdr
< v prostorove frekvenci:

_k2¢FT(k) — 47TGpFT(k) =y ¢FT(k) 3 —u’l’;T(ﬁ

— ¢ =4 f ¢FT Ikrdk

<> primocary postup veli:
p — scipy.fft.fftn — p'T — ¢F'T = scipy.fft.ifftn — ¢



Poissonova rovnice — analyticky pristup

<> v prostorové souradnici:
2¢(r) = 4nGp(r)

%pF%kw—fw p(r)e %" dr
— ¢ (k) = [%_ p(r)e ' rdr
< v prostorove frekvenci:

~IPHT (k) = 4mGpFT (k) = 7T(K) = =Tl

—>¢)( ) j‘ ¢FT( ) ikrdk

< primocary postup veli:
p — scipy.fft.fftn — pF'l — ¢FT = scipy.fft.ifftn — ¢

< ale...



<> dlouhovinna singularita
4+ pro k = 0 nelze rovnici ¢""7 (k) Tesit
4 funkce 0. koeficientu — posunuti stfedni hodnoty



<> dlouhovinna singularita
4+ pro k = 0 nelze rovnici ¢"'7 (k) Tesit
4 funkce 0. koeficientu — posunuti stfedni hodnoty

<> vyCerpavajici jednotkova analyza

*.G="6.67-10"m kg 152

4+ G=494-10"3pc3 Mg 1572
4+ G=4.45-103kpc My tkm?s?

physics astrophysics
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Potencial
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Rotacni krivka

<> v prostorové souradnici:
+ a(r) = —Vo(r)
<> v prostorové frekvenci:
+ a"T(k) = iko"T (k)
—a(r) = 2= [ a"T(k)elk " dk

oo
<> obézna rychlost:

a(r):ﬁ%v:\/r—i

< primocary postup:
#'T — afT — scipy.fft.ifftn > a— v



Rotacni krivka
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Rotacni krivka
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Rotacni krivka

Rotacni krivka (z= 0kpc)
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Poissonova rovnice — numericky pristup
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Rotacni krivka

Rotacni krivka (z= 0kpc)
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Composition of the rotation curve
NFW profile
Rotaéni kfivka (z=0kpc) =400 ... BE profile
n L s Moore profile
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