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Figure 1. Absolute values of the shape function of L = 0, (k1k2k3)2S0 (top left panel), that of L = 1,
(k1k2k3)2S1 (top right panel), and that of L = 2, (k1k2k3)2S2 (bottom panel). We restrict the plot
range to k3 ≤ k2 ≤ k1 and |k1 − k2| ≤ k3 ≤ k1 + k2 for symmetry and the triangular condition. The
shape of L = 2 peaks at the squeezed configuration, k3/k1 # 1 and k2/k1 ≈ 1, in the same way as
that of L = 0 whereas the shape of L = 1 is suppressed at the squeezed configuration. While the
shape function of L = 0 has positive values for all k2/k1 and k3/k1, those of L = 1 and 2 have negative
values except in the flattened configurations, k2/k1 + k3/k1 ≈ 1.

If the Planck collaboration finds evidence for fNL, or the lack thereof, what is next?
Measuring the local-form four-point function (trispectrum) [15–17] to check the so-called
Suyama-Yamaguchi inequality between the amplitude of the local-form trispectrum and fNL,
i.e., τNL ≥ (6fNL/5)2 [18–25], would be an important next step to understand the nature of
sources of non-Gaussianity (or the absence thereof). We shall discuss the Suyama-Yamaguchi
inequality within the context of higher-spin fields in Sec. 4.

Can we learn more about sources of non-Gaussianity by further scrutinizing the behavior
of the bispectrum in the squeezed configuration? The answer is yes, and this is the main goal
of this paper. Namely, in this paper, we shall investigate phenomenological consequences of
the following new parametrization of the bispectrum of primordial curvature perturbations:

Bζ(k1, k2, k3) =
∑

L

cLPL(k̂1 · k̂2)Pζ(k1)Pζ(k2) + (2 perm) , (1.1)

where PL(µ) is the usual Legendre polynomials, i.e., P0(µ) = 1, P1(µ) = µ, and P2(µ) =
1
2(3µ2 − 1). Here, c0 is equal to 6fNL/5.2

2Note that, due to symmetry, the c1 term as well as any odd L terms vanish in the exact squeezed limit,
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Figure 1. Absolute values of the shape function of L = 0, (k1k2k3)2S0 (top left panel), that of L = 1,
(k1k2k3)2S1 (top right panel), and that of L = 2, (k1k2k3)2S2 (bottom panel). We restrict the plot
range to k3 ≤ k2 ≤ k1 and |k1 − k2| ≤ k3 ≤ k1 + k2 for symmetry and the triangular condition. The
shape of L = 2 peaks at the squeezed configuration, k3/k1 # 1 and k2/k1 ≈ 1, in the same way as
that of L = 0 whereas the shape of L = 1 is suppressed at the squeezed configuration. While the
shape function of L = 0 has positive values for all k2/k1 and k3/k1, those of L = 1 and 2 have negative
values except in the flattened configurations, k2/k1 + k3/k1 ≈ 1.

If the Planck collaboration finds evidence for fNL, or the lack thereof, what is next?
Measuring the local-form four-point function (trispectrum) [15–17] to check the so-called
Suyama-Yamaguchi inequality between the amplitude of the local-form trispectrum and fNL,
i.e., τNL ≥ (6fNL/5)2 [18–25], would be an important next step to understand the nature of
sources of non-Gaussianity (or the absence thereof). We shall discuss the Suyama-Yamaguchi
inequality within the context of higher-spin fields in Sec. 4.

Can we learn more about sources of non-Gaussianity by further scrutinizing the behavior
of the bispectrum in the squeezed configuration? The answer is yes, and this is the main goal
of this paper. Namely, in this paper, we shall investigate phenomenological consequences of
the following new parametrization of the bispectrum of primordial curvature perturbations:

Bζ(k1, k2, k3) =
∑

L

cLPL(k̂1 · k̂2)Pζ(k1)Pζ(k2) + (2 perm) , (1.1)

where PL(µ) is the usual Legendre polynomials, i.e., P0(µ) = 1, P1(µ) = µ, and P2(µ) =
1
2(3µ2 − 1). Here, c0 is equal to 6fNL/5.2

2Note that, due to symmetry, the c1 term as well as any odd L terms vanish in the exact squeezed limit,
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