3bis

Un altro modo di valutare 1’irrilevanza delle collisioni tra stelle. Come abbiamo visto sopra. queste
non sono punti materiali, ma hanno un certo diamefro. Ragioniamo per ordini di grandezza
assumendo

R.=Rg =710 cm=23x 107 pc.

Consideriamo quindi N stelle di raggio R, in un volume di dimensione caratteristica R: si ha urto
geometrico quando la distanza fra due centri €” minore di 2R,. Ciascuna stella ha a disposizione un
volume cilindrico di base o, = 4mR? e lunghezza A,. in cui 2, puo’ essere interpretato come il
cammino libero medio. Imponendo che il volume fotale spazzato da tutte le stelle sia uguale al
volume totale a disposizione si ha:

N.lga,., =2 R3.
3

Ay (R )3 1
R. \R.,) 3N
Se per una galassia si assume R = 10* pc ed N = 10" si ha Ag/R. = 10%*. Per un ammasso

globulare, con R = 10 pc ed N = 10° si ha Ag/R. = 10°°. Quindi in situazioni usuali possiamo
evitare di preoccuparci delle collisioni geometriche tra stelle.

OVVETO!
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La funzione GAMMA lungo I’asse reale

Gamma function



http://upload.wikimedia.org/wikipedia/commons/5/52/Gamma_plot.svg
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Figure 3. Relation between luminosity L and the product R%¢?%. Note the excellent fit (a =0.89, §=0.64 with a constant factor K =4 x 10%),
for which the 2 per degree of freedom is improved by a factor of 8 compared to the previous cases.
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After some experimentation. we have found that a density

profile where S(;) is a power law of radius 1s a reasonable com-

promise that satisfies these constraints whilst retaining simplicity.

1.e.
_

= Bary=—dInp/diny = 2(r/r_5). (4) d = /{W'l

which corresponds to a density profile of the form l_;— >M—C‘(&? A

In(pa/p-2) = (=2/eNr fr2)* — 1), (5) ey, VE D |
| e x
L This profile has finite total mass (the density cuts off exponentially L2 éﬁ?""o\e‘“ e =-7 |
- at large radius) and has a logarithmic slope that decreases inward —_x
1 - . R i 4,
- more gradually than the NFW or M99 profiles. The thick dot-dashed p, < .@-Oa@‘-“’

curves in Figs 3 and 4 show that equation (5) (with o ~ 017y 6‘“’" S SRS, \_j/
| does ind'eed'reprocluce fairly well the radial dependence of 8(r) and Cah (=
- Baax(r) In simulated haloes.
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Fizured. Theradius, » .3 where the logarithmic slope ofthe deasivy prolile
takes the “1setbermal” value, £(r 2) = 2. rloted versus the local consity at
thzt radius. o > = pir 7). for all simulated baloes ir oursefes. This figure
illustrates the ares cependence of the certral concemtration of dark matter
ha oes: [ow-mass haloes are systematically d=pser than their mone massive
colnlerpacts. Solid and dottee lines indicate the seale radils-charctensic
deasity corrzhiion predicted by ke formalisms prescnted By Eke et o). (2001
ard Builscketal (2001}, Tacse parne.ers may be sed. in corjunction with
cgaaion {31, to predict the mass profile of ACDM 1aloes.
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