
Dark

matter
r ) = #) ( at  %) '

× Eidene for dark matter

x Hot x Cold dark matter
t WIMPS × Machos

Too few  machos in the halo
.

WD 's no more than 10% of halo mess
.
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Self gravity ef the gas disk
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Mass conservation !
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To  ovoid divergences and account for rigid

body
rotation

Mt j+Ay# ; panda vary from galaxy to galaxy
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Also
,

most
cape off somewhere since if par
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then M L r

Simulations of galaxy formation show

Minniti
Behaves like Mr '

over much of halo
,

but shallower ' lr near

center and steeper HP near edge .

Still the mass is  not bound . Dork matter halos
may overlap .

Baryonic or non - baryonic dark matter ?

nicwkusiy events in MW : only up to 11% of the dark mater help
Can be explained by MACHOS 1 baryonic DM )

.

1313¥ : Why isthe Universe '14 He?Temperature at time t  in radiation era
.

.

at tv lots
,

Tkldzk
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mix  of photons ,
electron - position pairs ,neutrinos

,
some protons and neutrons .
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At took
,

Temperature dropped below the 1022 MEV threshold for position -

electron ( reekons . they now annihilate without being replaced .

Ratio ef protons to neutrons
,

which was 40kt t :

n - = e- fnt - mu ) AYKT given by this as by
- as the reactions * - re

up in equilibrium .

10.98T doe to 1521<1
,

decreased
, and became locked at the

present value ef no. 223

No more neutrons berry produced ,
but p - decay continues turning neutrons

into protons .
Neutrons ku be looked in deuterium

,
but not at took because

at these kmperchvs the bond is easily dissociated . So from 1=150 to T '

' 109 K

protons and neutrons were at ef equilibrium and decoupled .

R2£
-
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: .

Ta Hk 1100 seconds)

Given the half - life of the nation
,

the ratio went to 0.17  → it for
1000 protons . or

,
360 neutrons for Zoo protons .

arms 180 the with1640¥ left over



The mess fraction  is thus 9 ( 180 ) = ~ 0.3

←0 . 41180 )

All neutrons locked into Helpso abundance of tellindependent of density .

However
,

amounts  of D
,

He
} ,

l :pind sensitively on the density
of baryonic  matter at that time

.

Precludes lots of baryonic dark matter at present day .

Cold ( Warm /Hot dark matter

÷ark matter : Neutrino (only dark matter particle identified so far .

Dark radiator )
.

Ruled out because of CMB anisotropy . Cannot ltplain golem formation
CMB is Smooth

.

Fast particles cannot clump together on small scales

from this initial smoothness .

Sterile neutrino :  only interacts though gravity ko weak force )

ACMD i Dark energy and old dark matter

Problems : Missing satellites .
Simulations predict much more small

dwarf galexies then seem .

Satelitn seem 4 be in a disk : sins show a random distribution

self - interacting dark matter ?



LSD galaxies :

baryonic mass in form  of  neutral
gas , ÷tars

.

95% non - baryonic dark matter
.

No supernovae .

Extremely high mass - to . light ratio
.

No bulges . DM - dominated even in center .

Mass - to - lightrat

Mass tin solar messes )
Light ( luminosity

,
in Lo )

Fra glory composed only of B like the Sun , mass .

to . light ratio is ^
.

visible light  → renges l - 30

Zf MK 7) 37
,

evidence for

D:
.


