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Statistical anisotropy

@ Observational hints of statistical anisotropy from Cosmic Microwave
Background (CMB) data analysis
(e.g. cold spots; low amplitude of the quadrupole moment; alignment between
quadrupole and octupole; lack of large angular scale CMB power; dipolar and
quadrupolar power asymmetry.)

@ Primordial vector field models of inflation predicting statistical anisotropy
in the power spectrum and in higher order cosmological correlators

(e.g. hybrid inflation, vector curvaton, f(¢) models.)

P(k) = P (k) {1 + g(k) (A . ﬁ)z} — g =0.290+0.031, || ecliptic poles

(astro-ph/0701357,arXiv:0709.1144) (arXiv : 0807.2242, 0908.0963, 0911.0150)

Complementary bispectrum analysis:

Blk1, ko, Bs) = B* (ki k) [1 T (k- )"+ 2 (ko ) 0 (R - ) (ko 1)
+Q (IAq . IAQ) <IA<1 . N) (IAQ . N)] + 2 perms.

It turns out that: there are some models where the anisotropy of the power spectrum

is not observable, whereas the anisotropic amplitude of the bispectrum can be

relatively large!
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Anisotropic CMB bispectrum
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@ Spherical harmonics expansion of temperature anisotropies:
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@ Primordial bispectrum:
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@ Simplest template:

B(ky, ko, k3) = B (ki, kz)[l + &1 (@1 . ﬁ)2 + & (/?2 . ﬁ)Z} + perms.
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from isotropic and anisotropic contributions:
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Results and conclusions

Estimators and Fisher matrix for our anisotropy parameters:
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1o error for the quadrupole statistical anisotropy in the bispectrum (preliminary
results):

ﬁ ~ 0.1# ~ 0.77fn1 (ﬁ)
@ oy, = 0.04 for fiy, = 32 and Iy = 2000.

— Primordial vector field models exist that predict a bispectrum statistical

anisotropy that might be large enough to be within the sensitivity ranges of

forthcoming experiments. However, a careful analysis of systematic errors and

of other possible cosmological signals that can mimic statistical anisotropy will
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