Galaxies and cosmology equation sheet

Hubble’s law: v, = Hod + Upec

Schechter function: ¢(L)dL = ¢* (L&) e~ L/ED 4L

de Vaucouleurs profile: log(I/1.) = —3.33[(r/r.)"/* — 1]
Sérsic profile: log(I/1.) = k[(r/r.)*/™ — 1]

Disc galaxy profile: I(R) = Iye #/Fa ) = ZWRQ

Poisson equation: V2® = 47Gp
Virial theorem: 2(Ey) + (E,) + (3, Fogt - Xa) =0
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Timescale for strong encounters: t; = IrCZmEn
V3
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Relaxation timescale: t,eax =

Equation of continuity: % + ag;”) =0

Boltzmann equation: % (x”) +v-Vf-Vo 8—f =0

Robertson-Walker metric: ds? = c2dt*—dI? = 2dt*—a?(t) [J’;ﬂg

+r2(d9? + sin? 19d¢2)]
t cdt!

Conformal time: 7(t) = |/, el

Redshift and scale factor: 1 4+ z = 3\\—2 = ZEZ;

Angular diameter distance:ds = {7

Luminosity distance: d, = aor(1 + 2) = da(1 + 2)?

Einstein’s field equation: R, — 2g,u R — g = 8:—4GT#
; : a us c?
Friedmann equation I: & = 2—% (p+3%5)+ AT
. . g 2 2
Friedmann equation II: (%) = % - IZ; + ATC
. o _3H%(®)
Critical density: perit = 5
Hubble constant: H(z ( ) E(z)

E(z) = [Qmo(1+ 2)° +QT0(1 ) (1—Qg)(1—i—z)2+QA’0]l/2

Age of the Universe: t(z) = foa(z) @ — [ m

. . . . . o zZ dz
Angular diameter distance in comoving coordinates: r = fg [ yZpn f B ]

fr(x) =sinx (K =+1); fx(x) =x (K =0); fr(x)=sinhy (K =-1)

2¢ Qoz+(2—Q0)[1—(Qoz+1)1/?]
Ho Q2(1+2)

Mattig’s formula: agr =



Photometric fine structure of elliptical galaxies: Ar(t) = ;- s(ax cos kt + by sin kt)
Isotropic elliptical galaxy: (Y2t) ~ /e/(1 —¢)

Fundamental relation: R, oc o'-2470-82

Spiralequation: —— = R |g—2 —R |%
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Toomre Q-parameter: @ = 3528 S 1
Eddington luminosity: Legq = %f‘;f’%c
Superluminar motion: Vs = %
Jacobi radius: x = £ry, r; =D [%} 1/3

Metallicity of a closed box: Z(t) = Zy + pln [MAZ(;;)O )}
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Dynamical friction: — 4 = 7 (Mm)
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Two-point correlation function and power spectrum:
dN(r) = No[l + f(f)]dV .
§(r) = ooz [ 1 AP EE 2 dE = 55 [ P (k)& k2 dk

P(k) =& [7°€(r) 2k g2 dy

Inflation: p+ 3P/c? < 0 = a x eI, H = \/87G pyac/3
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The early Universe: t = <L> ~ 230 s (109TK>
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Gas dynamics: Equation of continuity: ;—f =—pV -0
Equation of motion (Euler equation): % = —%Vp - Vo

Gravity equation (Poisson equation): VZ¢ = 47Gp
Growth of small density perturbations: £4 + 2 (9) % = A(47Gpy — k*c?)

dt? a

K- and E-corrections: mpp = Mpp + 5log(10pc/dy) + kpp(z) + epp(2)



