Cosmic isotropy tests with beyond
large-scale CMB correlators
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quadrupolar power asymmetry + anisotropic NG!
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dipolar modulation from a superhorizon mode
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MPTTin |6 -6 = | 30 signal of Aim with f(k) « k0>

Planck 2015: 1506.07135

ATTTin |6 - &| = 6 = ¢ + & (angle-averaged form)
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n MS, Komatsu, Peloso, Barnaby: 1302.3056
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Beyond large-scale
CMB correlators



* : ic 3D oal MS, Sugiyama, Okumura: 1612.02645
anisotropic galaxy power (published in PRD 2days ago)

%2D analysis with C&? |gam| < 0.1 (SDSS DR5)  Pullen & Hirata: 1003.0673
2D (L?) vs. 3D (k3)!
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reduced BipoSH coeff. FPi" = LM(l)L\/(QLJr pets et ] (66 6)

eor = Typpr (47r)2

if isotropic, i.e., Pm = Pm(]k|) Py = Py(k)0g,001,000,0

P . - |
if anisotropic, P2 (k) = P (k)] -2 (20 + 1) (L4 (2))292Mf(k)
the L = | components ’ A

also become nonzero! PM (k) = Py(k) ;(25’ +1) (54 8
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More future?



% Anisotropic TU correlations

energy injections due to acoustic waves distort CMB’s blackbody (BB)!
0z >2x|0%e +Yy > e +2y Ny changes, BB is restored

#5x[0*<z<2%|0%:ee+Yy 2> e +Y Ny =const, BB is not restored

Pajer & Zaldarriaga: 1201.5375




Be(ki, ko, k) = ngLPg(h)Pg(/@) 1+ Z A2 (YZM(I;l) + Y2M(1A<2)) + (2 perm)

off-diagonal components!
MS, Liguori, Bartolo, Matarrese: 1506.06670
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Bartolo, Liguori, MS: 1511.01474
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Y Anisotropic 2| cm power spectrum

advantage

e tomography: 20 < z < 50
e small scale: k < 10% Mpc’!

MS, Munoz, Kamionkowski, Raccanelli : 1603.01206
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