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The Problem
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Overview (1)

The essence of CMBA is photons distribution’s
deviation from the exact Bose-Einstein statistic:
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In observations, we detect:

C(0) = C(¢, T, 0)t=0,z=0
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Overview (2)
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Ou(t, k) = W (k)Ou(t, k)

U (k): primordial perturbation amplitude.
©,(t, k): describe a given perturbation mode’s evolu-
tion.
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Overview (3)
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Py (k): primordial power spectrum of perturbations.
O7 (¢, k): photon’s transition function, CMBfast.
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PPSP & Inflation (1)
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PPSP: primordial power spectrum of perturbations
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PPSP & Inflation (2)

slow roll approximation:
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PPSP & Inflation (3)

numerical recipes:

)
N )
% — (a2H)_1wk
W (@H) (R - Sy
2 —3A14§l<%f2+w¢))
S =apH? v (qs)—nglf?—M%%vl @5—21

CMBA&N,,;, - P.8



Numerical Results (1)
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Numerical Results (2)
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PPSP: Why Suppress? (1)
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aip. = [eNeFL] ™t = 1075, N, = 65, Tp.ep, = 10"°Glev,

T,.; = 10 *ev. In numerical treatments, we take

a = 107°% as the integration starting point, think that
at this point ! /[aH]|~! — 0 and write the initial
condition as:

—1kn

CMBA&N 3, - p.11



PPSP: Why Suppress? (2)

In Linde’s ¢* model,

for perturbation modes of k ~ (107*,107)Mpc™!
when inflation begins, k= /(aH)~! = O(1) - 0, so
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IS a wrong Initial condition.
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PPSP’S
Calculation: Correct Way

If we let a; , = 107°%, then still in Linde’s ¢* model,

for perturbation modes of & ~ (107*,1073) M pc ™!,
when inflation begins, k= /(aH)™! < 1072 =~ 0, S0

1
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could be taken as a correct initial conditions.
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Upper Bound on NV,

If the number of e-foldings of inflation has an upper
bound, according to the following relation,

N, Treh]_l
Crtoal

a;p. = [6

Then the scale factor when inflation begins

By T. Banks and W.
Fishler’s Estimation[hep-th/03074359], N, = 65,
so when inflation begins, the scale factor cannot be
smaller than 10—°°
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Physics Implication of N,(,;) (1)

Requiring the universe inflate from a more little scale
factor could

k' << [aH];,

Number of e-foldings of inflation has an upper bound
Implies that we cannot set the scale factor as small as
we want to. As long as the scale of perturbations is
sufficiently large,

k<« [aH];,

Such perturbations lie outside the horizon.
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Physics Implication of N,(,;) (2)

The upper bound on the number of e-foldings of
Inflation implies the upper bound on the comoving
horizon of universe as we trace back to the origin of Iit.
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Physics Implication of N, ;) (3)

We suppose that such perturbations either do not
exist, or they do not affects the large scale structure
formation of the universe. So they have no
contributions to CMBA multi-poles.
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Nu.b. = 09, Treh — 1015G6?), Ttod — 10_467}; Ainfl —
8 X 1073 M, yields k. = (7082Mpc)~*
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Physics Implication of N, ;) (4)

ks = 7082, 4225, 2113 Mpc respectively.
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Conclusions

1. In numerical calculating the PPSP produced dur-
Ing Inflation, we must integrate the perturbation mode
equations beginning from a smaller scale factor, which
means we require the universe inflate more number of
e-foldings.

2. If the number of e-foldings of inflation has an up-
per bound, then perturbations beyond the comoving
horizon when inflation begins maynot contribute to
CMBA.
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Thanks!
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