Violation of the
Rotational Invariance in
the CMB bispectrum




CMB Bispectrum
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In the previous work, the rotational invariance is assumed



What is the Rotational invariance?

power spectrum bispectrum
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k-space:

X [polarization vectors or tonsms]

absence of the angular dependence

CMB fluctuation is expanded
with spherical harmonics
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If the rotational invariance violates, three azimuthal
quantum numbers is not confined in this Wigner-3j symbol!!



An Inflation model with a preferred direction
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§ Set the Coulomb gauge and
i solve the evolution equation of
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the cubic term of OA
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This term generates a direction-depending non-Gaussianity!
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Neglecting the terms suppressed by the slow-roll parameters, the
primordial bispectrum of curvature perturbations is given by
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Choosing g, h,A, A, v and
reaching (g/hA)%p. >> I,
C > O(l)

CMB bispectrum, in which the rotational invariance
is violated, may be observed!



CMB Bispectrum from curvature perturbations
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2. express their integrals with the Wigner symbols
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Then, the bispectrum of (.. is expressed as
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3. Setting the coordinate as

and using the relation:

the CMB bispectrum is explicitly written as
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CMB bispectrum for ¢ = ¢; = (s
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Overall behavior seems to be in
agreement with the isotropic case




Special configuration
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Pure information of the statistical anisotropy!!



CMB bispectrum for different ¢
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Signals of the special configuration are
bl B .t d t th -(Zz, fz) = (102 + (s, 100)
comparable in magnitude to other &) = (|10 - 5] - 2, 100)
configuration satisfying the triangle -6, &) = (100 + ts, 100)
condition such as ¢ = ¢ + ¢




Summary

e¥* Based on an inflation model which produces the large
direction-depending non-Gaussianity of curvature
perturbations, we formulate the CMB bispectrum and
analyze its behaviors
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if AT is invariant under the rotational transformation,
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If the rotational invariance violates, three azimuthal
quantum numbers is not confined in this Wigner-3j symbol!!



Power spectrum of vector fields
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solution:

superhorizon
limit:
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