Galaxy formation and evolution equations
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Angular diameter distance: dy = 22~
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Angular diameter distance in comoving coordinates: r = fg [ Hoao f B ]
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Gas dynamics: Equat;on of continuity: % = —pV - ¥
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Equation of motion: %7 = —;Vp — Vo

Gravitational potential: V¢ = 47Gp

Growth of density perturbations: £2 + 2 (a) = A(4rGpy — k*c?)
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Instabilities in the presence of dark matter:
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e point correlation function and the power spectrum: dN(r) = No[1 +&(r)]dV
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Transfer function: Ag(z = 0) = T(k) f(2)Ax(2)

Parametric solution: a, = A(1 — cosf) t = B(f —sin#)
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Press-Schechter mass function: N(M) = ﬁ% (1+2) & (35
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Navarro-Frenk-White profile: ol cy T Ny
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Free-fall time: tg = <32—Gp> ~ 3.6 x 107 yrs (100 CfnfS)
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Galaxy disk mass: My = mgMyi, ~ 1.3 x 10" A7 M, (24) (200%1;1/5) D71(2)
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Spin parameter: A =
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Impulse approximation: AEg = §G2MS <%> %)

Dynamical friction: ﬁdf Mg d“S = —4r ( J\gs
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Supermassive black holes: rgg = G 21 = 10.8pc (108 Mo ) (2001(;871)72
log(Mgu/My) = 8.12 +4.24 log(0/200 kms™1)

Eddington luminosity: Legq = 47TS%AMBH ~ 1.28 x 1046 (#—BMH(J ergs™!

Synchrotron emission: (Pg) = éaTcy Bup
Inverse Compton emission: <PIC> = —O'TC’)/ 2 32004

Growth of Supermassive black holes: MBH = ET% = <Lde> Mg

tRad = 47rG ~ 4.4 x 108 yr
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AGNs and galaxy formation: W] Myan



