Fundamental problem
raised by the 2™ law
of thermodynamics &

the nature of the
Biq Bang:

Whj did the BB
not tnvelve any white

holes (Eime-reversed
black ho\&S) ?

~ Net answered by
tnflation or by any
(current) Theory of

quantum qravity.
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Note: errorbars are exaggersted
by a factor O-F- 500.

The solid curve displays the

Planck black bodj _speutruu_
of thermal egquiltbrium.
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Standatrd Cosmological
-~ models with black holes
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Standard Cosmological
 modelg with -b'&fi oeS. .

.cosmelogical const. (_Einstﬁn 1917)
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Weyl curvature hypothesis

Teod’s confoerma) formulation

Con.sfrdént on BisBanJ Alport in |10 2}

-o_'from B&kwstﬂn-"awkéng ac "h‘O.rQ—J

entropy for hole from (080, .y, b

s50me iﬁrk matter

= 2 Law-an the form we h;w it
with tgl':at ‘Sdpatia'l oc(}ni{or“ity o3
gravit ational deqrees of freedom gynp

' (FF“ Palhematicat okl

N

5

tcles™
mal

erg(e
t
o

t taatt part

en

less: Cont

G Ban
‘fv“g !‘; %ss

Al
Near B

]
Fo O o
- - - .
€,
w \ L ]
J [
" o ¥
w: " L]
” N L
S _II" .
SN ny v
LA T LT L B R . - "e g L L 1]
&
get so
s effecty



Its (rest-mass) ~that

determines cloc k Fates

'Planc,kz E= Hv
E inslein: E=m c,"'} bl (‘E‘)



Much matt Il bl .
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holes' Hauk: temperature, Tnen, the hole
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Hawking Black- Hole cvapgration

“IneorMATION ParaDoy
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Cosmological entropy ©

Area of Coswmological horizon

‘C(Q.St:teer) = l}lr
A .
IE we belieye Pekenstein- Haw king
Lormula applies, we get
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Black-hole information
loss — essential for 2" Law

NB. original Hawking arqumert

(still the only really conuinc.::rl:ne)
(eq,ui,rcd information loss:
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Creation of scalar Lie(d

Lrom conformal £actor ot
crossover from one aeon to
the next.  New “dark matter?
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Creation of scalar {ield

Lrom conformal Lactor at
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Scalar field @ sukzgnict to:
([]+-—)CP -I-O(,(p +7‘*‘P =0
( R)SL Q,Q, ""O

Ln\lartaﬂ{' WLtk “Noual 4 |

Ao t F u.f r

r . e
P ~> = A} Y [From Conformalﬁnoml

a!\d new meraued energj-mo Ment'uu y ?]

Censor= ox(Lrace - -fre wss/,q:u
ot § = ¢ -~ °‘°;4V“tpq’? L?ZV‘P )

YL o V
T his cs j& & (] Egm %L’a'iﬂivw S?sm
from what myce be added g Ho

(trace-free) Rices tensor when a

q LQ .




Approprcafe structure at the
aeonto-aeon cross-over reguon

1. Time- oriented c.oncarmal (ie.
null-cone) structure

2. Space-lilre cross-over hypersurtae
(with certain e.q Smoacthness properiied)

2 A smooth lPorm T1 , where
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For convenience, we can scale
thinss So that R=12 ce A=3
Ther the equation on L)
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Observational consequence

concerni.ng temperdture/densf,tj
varitations in (osmic Microwave Background
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Black-Hole Encounters :n the
Crevious Aeon ¥ Our Own
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FIG. 33 Tted: & = 0, Gireen: A= 002, Blue: A = 000, Black: Gawming Cures,



FIcH. 34: Bed: A = 0, Green: A= 002, Blue: A = 0.06, Black: Ganssian Curve.
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