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Introduction

« New Physics in Neutrino sector: the Neutrino
Background Anisotropies as constrained by Planck

« New Physics in Inflation sector: the blue tensor
spectrum as constrained by BICEP2

e Conclusions




Neutrino Anisotropies
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Impact on TT power spectrum
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Constraints from Planck

Vi

Parameter ACDM +c2. + 2 +c2q + AL +e 4+ AL +e2e + 2 + AL
100 Qh* 2.206 + 0.028 2.118 + 0.047 2.219 £+ 0.045 2.236 £ 0.053 2.162 = 0.095
Q. h? 0.1199 + 0.0027 0.1157+0.0038 0.1177x+0.0032 0.1170 =+ 0.0034 0.1159 = 0.0036
1006 1.0413 += 0.0006 1.0412 4+ 0.0014 1.0428 £+ 0.0012 1.0421 £ 0.0019 1.0420 £ 0.0020
1Dg[101[]A5] 3.089 + 0.025 3.173 £+ 0.052 3.086 £+ 0.028 3.08 == 0.05 3.141 £+ 0.078
T 0.090 £+ 0.013 0.089 + 0.013 0.088 +0.013 0.087 £=0.013 0.089 £+ 0.014
ns 0.9606 4+ 0.0073 0.998 + 0.018 0.9732 £+ 0.0099 0.970 £ 0.014 0.989 = 0.023
AL =1 =1 1.16 =0, 1.20 £0.12
2. = 0.33 0.60 4/0.18 = 0/33 0.35 £ 0.12
cgﬂ; = 0.33 0.304 & 0.01 0.321 A0.014 = Q.33
Hy 67.3+ 1.2 68.0+ 1.3 68.7+1.5 68.9+ 1.5
1.0k .o, = el el 1 ot O — el 10k | — cytAL
‘;f‘ \‘ : - iyt A ! :'\“ < ekt AL 2 +A,
0sl !‘* AR clpten + AL 0.8l '_.': G\ e ten AL o.sl cogy+Cuia +Ay
S 0.6f i 3 S 0.6 | = 0.6}
3 r N 3 ©
o ! P E o
& 0.4} : : ‘\ 0.4} a 0.4}
p : !‘ ;
0.2} ; B 02| . 0.2
/ v I
: / ! o, ©
0.0=="—1 < st 0.Qb—=< ' : ' . | . NS -
0.275 0.300 0.325 0.350 0.375 80 0z 04 06 08 Lo 0.0~55"100 135 150 175
Cefs s Ay

G.M., Di Valentino E. And Said N., Phys.Rev. D88 (2013) 063538



Degeneracy with inflationary

parameters
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« Worse constraints on inflationary parameters When varylng Ceit +Cuis

. Scale-free spectrum at 1o when varying jointly Ca +Cu
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Tensor power spectrum
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Why Blue Gravity Waves?
0.03
0.025} r = 0.20"0-07
na; 0.02} | o
E 0.015} ,r’---u*_ 1~ E BICEP2 detection
B oo A / s ] BICEP2 collaboration,
L oooosl, P ] arXiv:1403.3985
ol ]
-0.005 ' '
0 50 100 150 200 0 01 02 03 04 05 08

/ Multipole Tensor-to-scalar ratio r

k0=0.01 Mpc”"-1
Planck (and others) indirect constraint from

T< 0.11 (95%) TT power spectrum

Planck collaboration XVI, arXiv:1303.5076

The angular scales tested by BICEP2 are
smaller than the angular scales used by Planck
for constraining r!!!

Need for more power at smaller angular scales



Fitting BICEP2 data with a blue tensor power spectrum
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Is It the right answer?
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Conclusions

1) Era of precision cosmology: we can test non standard physics
with high accuracy

2) Neutrino anisotropies: expected values restored if parameters
are varied jointly; degeneracy between clustering and inflationary
parameters is a hint for new physics or unaccounted systematics?

3)  BICEP2 measurements at odds with current CMB constraints
on r: need for revising standard models (blue gravity waves? Extra
degrees of freedom? Runnig of spectral index?)

For further questions:
martina.gerbino@romal.infn.it




