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Motivation 2

The scale-dependent halo bias

�b(k) = 2(b� 1)f loc

NL
�c

3⌦m

2ag(a)r2
H
k2

<latexit sha1_base64="kZHqpImS28cOHMl2yqBIWy8CRrQ="></latexit><latexit sha1_base64="kZHqpImS28cOHMl2yqBIWy8CRrQ="></latexit><latexit sha1_base64="kZHqpImS28cOHMl2yqBIWy8CRrQ="></latexit><latexit sha1_base64="kZHqpImS28cOHMl2yqBIWy8CRrQ="></latexit>

Sensitive probe of primordial non-Gaussianity from LSS surveys 
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Initial conditions

Seljak (2008) 
Dalal, Doré, Huterer & Shirokov (2008) 
Chan, Hamaus & Biagetti (2018)
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Inflation

What kind of inflationary models can produce a 
detectable amount of local non-Gaussianity?
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Slow roll inflation: background 3

Inflation 
d

dt
(aH)�1

< 0 Expansion

Duration of the expansion
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Slow roll inflation: perturbations 4

ADM formalism for the metric

ds2 = �N2dt2 + �ij(dx
i +N idt)(dxj +N jdt)
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Observables: correlation functions 6
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The Maldacena’s consistency relation 7

Indicates how two short modes are modulated by the long mode

A crucial test for all single field attractor models of inflation 

Maldacena (2003)

Obtained from the cubic order action for curvature perturbations

Planck collaboration (2015)
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<latexit sha1_base64="QUbc3x6fKw64kAgVmCCP+Gcasps=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNiR6JXjxiIo8IGzI79MKEmdnNzKwJIXyFnox682/8Af/GAfegYF26uqs66eooFdxY3//yCmvrG5tbxe3Szu7e/kH58KhlkkwzbLJEJLoTUYOCK2xabgV2Uo1URgLb0fhmrrcfURueqHs7STGUdKh4zBm1bvTQM1wSv+oHtX654uoCZJUEOalAjka//NkbJCyTqCwT1Jhu4Kc2nFJtORM4K/UygyllYzrErqOKSjThdHHxjJzFiSZ2hGTR//ZOqTRmIiPnkdSOzLI2H/6ndTMbX4VTrtLMomLO4rQ4E8QmZB6cDLhGZsXEEco0d1cSNqKaMuveU3Lxg+Wwq6R1UQ38anBXq9Sv80cU4QRO4RwCuIQ63EIDmsBAwTO8wbsnvSfvxXv9sRa8fOcY/sD7+AaR1o0r</latexit><latexit sha1_base64="QUbc3x6fKw64kAgVmCCP+Gcasps=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNiR6JXjxiIo8IGzI79MKEmdnNzKwJIXyFnox682/8Af/GAfegYF26uqs66eooFdxY3//yCmvrG5tbxe3Szu7e/kH58KhlkkwzbLJEJLoTUYOCK2xabgV2Uo1URgLb0fhmrrcfURueqHs7STGUdKh4zBm1bvTQM1wSv+oHtX654uoCZJUEOalAjka//NkbJCyTqCwT1Jhu4Kc2nFJtORM4K/UygyllYzrErqOKSjThdHHxjJzFiSZ2hGTR//ZOqTRmIiPnkdSOzLI2H/6ndTMbX4VTrtLMomLO4rQ4E8QmZB6cDLhGZsXEEco0d1cSNqKaMuveU3Lxg+Wwq6R1UQ38anBXq9Sv80cU4QRO4RwCuIQ63EIDmsBAwTO8wbsnvSfvxXv9sRa8fOcY/sD7+AaR1o0r</latexit><latexit sha1_base64="QUbc3x6fKw64kAgVmCCP+Gcasps=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNiR6JXjxiIo8IGzI79MKEmdnNzKwJIXyFnox682/8Af/GAfegYF26uqs66eooFdxY3//yCmvrG5tbxe3Szu7e/kH58KhlkkwzbLJEJLoTUYOCK2xabgV2Uo1URgLb0fhmrrcfURueqHs7STGUdKh4zBm1bvTQM1wSv+oHtX654uoCZJUEOalAjka//NkbJCyTqCwT1Jhu4Kc2nFJtORM4K/UygyllYzrErqOKSjThdHHxjJzFiSZ2hGTR//ZOqTRmIiPnkdSOzLI2H/6ndTMbX4VTrtLMomLO4rQ4E8QmZB6cDLhGZsXEEco0d1cSNqKaMuveU3Lxg+Wwq6R1UQ38anBXq9Sv80cU4QRO4RwCuIQ63EIDmsBAwTO8wbsnvSfvxXv9sRa8fOcY/sD7+AaR1o0r</latexit><latexit sha1_base64="QUbc3x6fKw64kAgVmCCP+Gcasps=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNiR6JXjxiIo8IGzI79MKEmdnNzKwJIXyFnox682/8Af/GAfegYF26uqs66eooFdxY3//yCmvrG5tbxe3Szu7e/kH58KhlkkwzbLJEJLoTUYOCK2xabgV2Uo1URgLb0fhmrrcfURueqHs7STGUdKh4zBm1bvTQM1wSv+oHtX654uoCZJUEOalAjka//NkbJCyTqCwT1Jhu4Kc2nFJtORM4K/UygyllYzrErqOKSjThdHHxjJzFiSZ2hGTR//ZOqTRmIiPnkdSOzLI2H/6ndTMbX4VTrtLMomLO4rQ4E8QmZB6cDLhGZsXEEco0d1cSNqKaMuveU3Lxg+Wwq6R1UQ38anBXq9Sv80cU4QRO4RwCuIQ63EIDmsBAwTO8wbsnvSfvxXv9sRa8fOcY/sD7+AaR1o0r</latexit>
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ds2 = a2(⌧)[�e�Nd⌧2 + 2Nidx
id⌧ + e2⇣dx2]

The metric is invariant under xi ! e�⇣Lx0
i

⌧ ! ⌧ 0

⇣(⌧,x) ! ⇣ 0(⌧ 0,x0) + ⇣L
<latexit sha1_base64="gB/LmurGpACNCLVOmeOq7YbHUwA="></latexit><latexit sha1_base64="gB/LmurGpACNCLVOmeOq7YbHUwA="></latexit><latexit sha1_base64="gB/LmurGpACNCLVOmeOq7YbHUwA="></latexit><latexit sha1_base64="gB/LmurGpACNCLVOmeOq7YbHUwA="></latexit>

If we split 

Same solution as ⇣

⇣(⌧,x) = ⇣S(⌧,x) + ⇣L
<latexit sha1_base64="3VsXF3SuD7z1UdltDi0/62iErI8=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKkpJVNCNUHTjwkVFe4GmlMl00g6dTMLMiVhDH8SNr+LGhSJuXAi+jWlaQVt/GPj5zjmcOb8bCq7Bsr6MzMzs3PxCdjG3tLyyumaub1R1ECnKKjQQgaq7RDPBJasAB8HqoWLEdwWrub3zYb12y5TmgbyBfsiaPulI7nFKIEEt89C5Z0AKDpBoP3ZcD98Ndk9T1roeUfyD90b4Mtcy81bRSoWnjT02eTRWuWV+OO2ARj6TQAXRumFbITRjooBTwQY5J9IsJLRHOqyRWEl8pptxetwA7ySkjb1AJU8CTunviZj4Wvd9N+n0CXT1ZG0I/6s1IvBOmjGXYQRM0tEiLxIYAjxMCre5YhREPzGEKp78FdMuUYRCkucwBHvy5GlTPSjaVtG+OsqXzsZxZNEW2kYFZKNjVEIXqIwqiKIH9IRe0KvxaDwbb8b7qDVjjGc20R8Zn9+yk6B2</latexit><latexit sha1_base64="3VsXF3SuD7z1UdltDi0/62iErI8=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKkpJVNCNUHTjwkVFe4GmlMl00g6dTMLMiVhDH8SNr+LGhSJuXAi+jWlaQVt/GPj5zjmcOb8bCq7Bsr6MzMzs3PxCdjG3tLyyumaub1R1ECnKKjQQgaq7RDPBJasAB8HqoWLEdwWrub3zYb12y5TmgbyBfsiaPulI7nFKIEEt89C5Z0AKDpBoP3ZcD98Ndk9T1roeUfyD90b4Mtcy81bRSoWnjT02eTRWuWV+OO2ARj6TQAXRumFbITRjooBTwQY5J9IsJLRHOqyRWEl8pptxetwA7ySkjb1AJU8CTunviZj4Wvd9N+n0CXT1ZG0I/6s1IvBOmjGXYQRM0tEiLxIYAjxMCre5YhREPzGEKp78FdMuUYRCkucwBHvy5GlTPSjaVtG+OsqXzsZxZNEW2kYFZKNjVEIXqIwqiKIH9IRe0KvxaDwbb8b7qDVjjGc20R8Zn9+yk6B2</latexit><latexit sha1_base64="3VsXF3SuD7z1UdltDi0/62iErI8=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKkpJVNCNUHTjwkVFe4GmlMl00g6dTMLMiVhDH8SNr+LGhSJuXAi+jWlaQVt/GPj5zjmcOb8bCq7Bsr6MzMzs3PxCdjG3tLyyumaub1R1ECnKKjQQgaq7RDPBJasAB8HqoWLEdwWrub3zYb12y5TmgbyBfsiaPulI7nFKIEEt89C5Z0AKDpBoP3ZcD98Ndk9T1roeUfyD90b4Mtcy81bRSoWnjT02eTRWuWV+OO2ARj6TQAXRumFbITRjooBTwQY5J9IsJLRHOqyRWEl8pptxetwA7ySkjb1AJU8CTunviZj4Wvd9N+n0CXT1ZG0I/6s1IvBOmjGXYQRM0tEiLxIYAjxMCre5YhREPzGEKp78FdMuUYRCkucwBHvy5GlTPSjaVtG+OsqXzsZxZNEW2kYFZKNjVEIXqIwqiKIH9IRe0KvxaDwbb8b7qDVjjGc20R8Zn9+yk6B2</latexit><latexit sha1_base64="3VsXF3SuD7z1UdltDi0/62iErI8=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARKkpJVNCNUHTjwkVFe4GmlMl00g6dTMLMiVhDH8SNr+LGhSJuXAi+jWlaQVt/GPj5zjmcOb8bCq7Bsr6MzMzs3PxCdjG3tLyyumaub1R1ECnKKjQQgaq7RDPBJasAB8HqoWLEdwWrub3zYb12y5TmgbyBfsiaPulI7nFKIEEt89C5Z0AKDpBoP3ZcD98Ndk9T1roeUfyD90b4Mtcy81bRSoWnjT02eTRWuWV+OO2ARj6TQAXRumFbITRjooBTwQY5J9IsJLRHOqyRWEl8pptxetwA7ySkjb1AJU8CTunviZj4Wvd9N+n0CXT1ZG0I/6s1IvBOmjGXYQRM0tEiLxIYAjxMCre5YhREPzGEKp78FdMuUYRCkucwBHvy5GlTPSjaVtG+OsqXzsZxZNEW2kYFZKNjVEIXqIwqiKIH9IRe0KvxaDwbb8b7qDVjjGc20R8Zn9+yk6B2</latexit>

⇣S(⌧,x) = ⇣ 0(⌧, e⇣Lx)
<latexit sha1_base64="35J3YZiicfCqMF4F+hOKhDXSEeY=">AAACHnicbVDLSgNBEJz1bXxFPXoZDKKChF1R9CKIXjx4UDQayMYwO+k1Q2YfzPSKccmXePFXvHhQRPCkf+NkN4JGCwaKqmp6urxYCo22/WkNDY+Mjo1PTBampmdm54rzCxc6ShSHCo9kpKoe0yBFCBUUKKEaK2CBJ+HSax/2/MsbUFpE4Tl2YqgH7DoUvuAMjdQobrt3gKxxtuYiSzZS1/PpbXd9L1NXcxGu0jx03P32G8WSXbYz0L/E6ZMS6eOkUXx3mxFPAgiRS6Z1zbFjrKdMoeASugU30RAz3mbXUDM0ZAHoepqd16UrRmlSP1LmhUgz9edEygKtO4FnkgHDlh70euJ/Xi1Bf7eeijBOEEKeL/ITSTGiva5oUyjgKDuGMK6E+SvlLaYYR9NowZTgDJ78l1xslh277JxulfYP+nVMkCWyTNaIQ3bIPjkiJ6RCOLknj+SZvFgP1pP1ar3l0SGrP7NIfsH6+AKCBKIX</latexit><latexit sha1_base64="35J3YZiicfCqMF4F+hOKhDXSEeY=">AAACHnicbVDLSgNBEJz1bXxFPXoZDKKChF1R9CKIXjx4UDQayMYwO+k1Q2YfzPSKccmXePFXvHhQRPCkf+NkN4JGCwaKqmp6urxYCo22/WkNDY+Mjo1PTBampmdm54rzCxc6ShSHCo9kpKoe0yBFCBUUKKEaK2CBJ+HSax/2/MsbUFpE4Tl2YqgH7DoUvuAMjdQobrt3gKxxtuYiSzZS1/PpbXd9L1NXcxGu0jx03P32G8WSXbYz0L/E6ZMS6eOkUXx3mxFPAgiRS6Z1zbFjrKdMoeASugU30RAz3mbXUDM0ZAHoepqd16UrRmlSP1LmhUgz9edEygKtO4FnkgHDlh70euJ/Xi1Bf7eeijBOEEKeL/ITSTGiva5oUyjgKDuGMK6E+SvlLaYYR9NowZTgDJ78l1xslh277JxulfYP+nVMkCWyTNaIQ3bIPjkiJ6RCOLknj+SZvFgP1pP1ar3l0SGrP7NIfsH6+AKCBKIX</latexit><latexit sha1_base64="35J3YZiicfCqMF4F+hOKhDXSEeY=">AAACHnicbVDLSgNBEJz1bXxFPXoZDKKChF1R9CKIXjx4UDQayMYwO+k1Q2YfzPSKccmXePFXvHhQRPCkf+NkN4JGCwaKqmp6urxYCo22/WkNDY+Mjo1PTBampmdm54rzCxc6ShSHCo9kpKoe0yBFCBUUKKEaK2CBJ+HSax/2/MsbUFpE4Tl2YqgH7DoUvuAMjdQobrt3gKxxtuYiSzZS1/PpbXd9L1NXcxGu0jx03P32G8WSXbYz0L/E6ZMS6eOkUXx3mxFPAgiRS6Z1zbFjrKdMoeASugU30RAz3mbXUDM0ZAHoepqd16UrRmlSP1LmhUgz9edEygKtO4FnkgHDlh70euJ/Xi1Bf7eeijBOEEKeL/ITSTGiva5oUyjgKDuGMK6E+SvlLaYYR9NowZTgDJ78l1xslh277JxulfYP+nVMkCWyTNaIQ3bIPjkiJ6RCOLknj+SZvFgP1pP1ar3l0SGrP7NIfsH6+AKCBKIX</latexit><latexit sha1_base64="35J3YZiicfCqMF4F+hOKhDXSEeY=">AAACHnicbVDLSgNBEJz1bXxFPXoZDKKChF1R9CKIXjx4UDQayMYwO+k1Q2YfzPSKccmXePFXvHhQRPCkf+NkN4JGCwaKqmp6urxYCo22/WkNDY+Mjo1PTBampmdm54rzCxc6ShSHCo9kpKoe0yBFCBUUKKEaK2CBJ+HSax/2/MsbUFpE4Tl2YqgH7DoUvuAMjdQobrt3gKxxtuYiSzZS1/PpbXd9L1NXcxGu0jx03P32G8WSXbYz0L/E6ZMS6eOkUXx3mxFPAgiRS6Z1zbFjrKdMoeASugU30RAz3mbXUDM0ZAHoepqd16UrRmlSP1LmhUgz9edEygKtO4FnkgHDlh70euJ/Xi1Bf7eeijBOEEKeL/ITSTGiva5oUyjgKDuGMK6E+SvlLaYYR9NowZTgDJ78l1xslh277JxulfYP+nVMkCWyTNaIQ3bIPjkiJ6RCOLknj+SZvFgP1pP1ar3l0SGrP7NIfsH6+AKCBKIX</latexit>

let’s correlate two short modes 

h⇣S(⌧,x)⇣S(⌧,y)i = h⇣ 0⇣ 0i(⌧, e⇣L |x� y|)
<latexit sha1_base64="sVtFXuJAvBXb2VhgK3/L9uK0LrI="></latexit><latexit sha1_base64="sVtFXuJAvBXb2VhgK3/L9uK0LrI="></latexit><latexit sha1_base64="sVtFXuJAvBXb2VhgK3/L9uK0LrI="></latexit><latexit sha1_base64="sVtFXuJAvBXb2VhgK3/L9uK0LrI="></latexit>

expanding in powers of the long mode

h⇣S(⌧,x)⇣S(⌧,y)i = h⇣ 0⇣ 0i(⌧, |x � y|) + ⇣L
d

d ln |x � y| h⇣
0⇣ 0i(⌧, |x � y|) + ...

<latexit sha1_base64="b8bAfKnBm9GpeFgoSIWga0yw92M="></latexit><latexit sha1_base64="b8bAfKnBm9GpeFgoSIWga0yw92M="></latexit><latexit sha1_base64="b8bAfKnBm9GpeFgoSIWga0yw92M="></latexit><latexit sha1_base64="b8bAfKnBm9GpeFgoSIWga0yw92M="></latexit>

in Fourier space

h⇣S⇣Si(k1,k2) = h⇣ 0⇣ 0i(k1,k2) � ⇣L(kL)(ns � 1)P⇣(kS)
<latexit sha1_base64="xwK63PEVrlTeIWpSnKiMVfmD/N8="></latexit><latexit sha1_base64="xwK63PEVrlTeIWpSnKiMVfmD/N8="></latexit><latexit sha1_base64="xwK63PEVrlTeIWpSnKiMVfmD/N8="></latexit><latexit sha1_base64="xwK63PEVrlTeIWpSnKiMVfmD/N8="></latexit>
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Correlating with a long mode ⇣L(k3)
<latexit sha1_base64="kP11lZXKeRakMzq0KG1D9V5Z8XM=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkqigi6Lbly4qGAf0IQwmU7aoZMHMxOxhvyKGxeKuPVH3Pk3TtsstPXAhcM593LvPX7CmVSW9W2UVlbX1jfKm5Wt7Z3dPXO/2pFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3w99bsPVEgWR/dqklA3xMOIBYxgpSXPrDpPVGHvtp45foDGuXd24pk1q2HNgJaJXZAaFGh55pcziEka0kgRjqXs21ai3AwLxQinecVJJU0wGeMh7Wsa4ZBKN5vdnqNjrQxQEAtdkUIz9fdEhkMpJ6GvO0OsRnLRm4r/ef1UBZduxqIkVTQi80VBypGK0TQINGCCEsUnmmAimL4VkREWmCgdV0WHYC++vEw6pw3bath357XmVRFHGQ7hCOpgwwU04QZa0AYCj/AMr/Bm5MaL8W58zFtLRjFzAH9gfP4A1xSTpA==</latexit><latexit sha1_base64="kP11lZXKeRakMzq0KG1D9V5Z8XM=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkqigi6Lbly4qGAf0IQwmU7aoZMHMxOxhvyKGxeKuPVH3Pk3TtsstPXAhcM593LvPX7CmVSW9W2UVlbX1jfKm5Wt7Z3dPXO/2pFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3w99bsPVEgWR/dqklA3xMOIBYxgpSXPrDpPVGHvtp45foDGuXd24pk1q2HNgJaJXZAaFGh55pcziEka0kgRjqXs21ai3AwLxQinecVJJU0wGeMh7Wsa4ZBKN5vdnqNjrQxQEAtdkUIz9fdEhkMpJ6GvO0OsRnLRm4r/ef1UBZduxqIkVTQi80VBypGK0TQINGCCEsUnmmAimL4VkREWmCgdV0WHYC++vEw6pw3bath357XmVRFHGQ7hCOpgwwU04QZa0AYCj/AMr/Bm5MaL8W58zFtLRjFzAH9gfP4A1xSTpA==</latexit><latexit sha1_base64="kP11lZXKeRakMzq0KG1D9V5Z8XM=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkqigi6Lbly4qGAf0IQwmU7aoZMHMxOxhvyKGxeKuPVH3Pk3TtsstPXAhcM593LvPX7CmVSW9W2UVlbX1jfKm5Wt7Z3dPXO/2pFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3w99bsPVEgWR/dqklA3xMOIBYxgpSXPrDpPVGHvtp45foDGuXd24pk1q2HNgJaJXZAaFGh55pcziEka0kgRjqXs21ai3AwLxQinecVJJU0wGeMh7Wsa4ZBKN5vdnqNjrQxQEAtdkUIz9fdEhkMpJ6GvO0OsRnLRm4r/ef1UBZduxqIkVTQi80VBypGK0TQINGCCEsUnmmAimL4VkREWmCgdV0WHYC++vEw6pw3bath357XmVRFHGQ7hCOpgwwU04QZa0AYCj/AMr/Bm5MaL8W58zFtLRjFzAH9gfP4A1xSTpA==</latexit><latexit sha1_base64="kP11lZXKeRakMzq0KG1D9V5Z8XM=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBahbkqigi6Lbly4qGAf0IQwmU7aoZMHMxOxhvyKGxeKuPVH3Pk3TtsstPXAhcM593LvPX7CmVSW9W2UVlbX1jfKm5Wt7Z3dPXO/2pFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3w99bsPVEgWR/dqklA3xMOIBYxgpSXPrDpPVGHvtp45foDGuXd24pk1q2HNgJaJXZAaFGh55pcziEka0kgRjqXs21ai3AwLxQinecVJJU0wGeMh7Wsa4ZBKN5vdnqNjrQxQEAtdkUIz9fdEhkMpJ6GvO0OsRnLRm4r/ef1UBZduxqIkVTQi80VBypGK0TQINGCCEsUnmmAimL4VkREWmCgdV0WHYC++vEw6pw3bath357XmVRFHGQ7hCOpgwwU04QZa0AYCj/AMr/Bm5MaL8W58zFtLRjFzAH9gfP4A1xSTpA==</latexit>

h⇣L(k3)h⇣S⇣Si(k1, k2)i = �h⇣L(k3)⇣L(kL)i(ns � 1)P⇣(kS)
<latexit sha1_base64="+TmpnWuI8XbnOWRKYEi+q+CSVSE="></latexit><latexit sha1_base64="+TmpnWuI8XbnOWRKYEi+q+CSVSE="></latexit><latexit sha1_base64="+TmpnWuI8XbnOWRKYEi+q+CSVSE="></latexit><latexit sha1_base64="+TmpnWuI8XbnOWRKYEi+q+CSVSE="></latexit>

The squeezed limit appear as 

then

lim
k3!0

(2⇡)3�(k1 + k2 + k3)B⇣(k1, k2, k3) = h⇣L(k3)h⇣S⇣Si(k1,k2)i
<latexit sha1_base64="XAeT74XrVxTMHE/5B5USJoJ/dwY="></latexit><latexit sha1_base64="XAeT74XrVxTMHE/5B5USJoJ/dwY="></latexit><latexit sha1_base64="XAeT74XrVxTMHE/5B5USJoJ/dwY="></latexit><latexit sha1_base64="XAeT74XrVxTMHE/5B5USJoJ/dwY="></latexit>

B⇣(k1, k2, k3) = �(ns � 1)P⇣(kL)P⇣(kS)
<latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit>

Creminelli & Zaldarriaga (2004)
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Ultra-slow roll inflation: 10V (�) = V0

Mechanism to generate Primordial Black Holes Germani & Prokopec (2017) 
Biagetti, Franciolini, Kehagias & Riotto (2018) 
Atal & Germani (2018)

The curvature perturbation satisfy the adiabaticy condition and evolves on super-horizon 
scales

⇣ / a3 Mooij & Palma (2015) 
Romano, Mooij & Sasaki (2016)

Non-attractor solution: the background depends on the initial conditions

Almost scale invariant

Realistic? Transition between ultra-slow roll and slow roll? Cai, Chen, Namjoo, Sasaki, Wang & Wang (2018)

Why the model is interesting?

ns ' 1
<latexit sha1_base64="SWwUAH9DHF6s521LQ+irxm5uUs4=">AAAB63icbZDNTgIxFIXv4B/iH+rSTSMxcUVmjIkuiW5cYiI/ESakUy7Q0HbGtmNCJjyFroy68218Ad/GgrNQ8Ky+3nOa3HOjRHBjff/LK6ysrq1vFDdLW9s7u3vl/YOmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsRePrmd96RG14rO7sJMFQ0qHiA86odaN71TNdwyU+BL1yxa/6c5FlCHKoQK56r/zZ7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsehohJNmM03npKTQayJHSGZv39nMyqNmcjIZSS1I7PozYb/eZ3UDi7DjKsktaiYizhvkApiYzIrTvpcI7Ni4oAyzd2WhI2opsy685Rc/WCx7DI0z6qBXw1uzyu1q/wQRTiCYziFAC6gBjdQhwYwUPAMb/DuSe/Je/Fef6IFL/9zCH/kfXwDYViOXw==</latexit><latexit sha1_base64="SWwUAH9DHF6s521LQ+irxm5uUs4=">AAAB63icbZDNTgIxFIXv4B/iH+rSTSMxcUVmjIkuiW5cYiI/ESakUy7Q0HbGtmNCJjyFroy68218Ad/GgrNQ8Ky+3nOa3HOjRHBjff/LK6ysrq1vFDdLW9s7u3vl/YOmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsRePrmd96RG14rO7sJMFQ0qHiA86odaN71TNdwyU+BL1yxa/6c5FlCHKoQK56r/zZ7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsehohJNmM03npKTQayJHSGZv39nMyqNmcjIZSS1I7PozYb/eZ3UDi7DjKsktaiYizhvkApiYzIrTvpcI7Ni4oAyzd2WhI2opsy685Rc/WCx7DI0z6qBXw1uzyu1q/wQRTiCYziFAC6gBjdQhwYwUPAMb/DuSe/Je/Fef6IFL/9zCH/kfXwDYViOXw==</latexit><latexit sha1_base64="SWwUAH9DHF6s521LQ+irxm5uUs4=">AAAB63icbZDNTgIxFIXv4B/iH+rSTSMxcUVmjIkuiW5cYiI/ESakUy7Q0HbGtmNCJjyFroy68218Ad/GgrNQ8Ky+3nOa3HOjRHBjff/LK6ysrq1vFDdLW9s7u3vl/YOmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsRePrmd96RG14rO7sJMFQ0qHiA86odaN71TNdwyU+BL1yxa/6c5FlCHKoQK56r/zZ7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsehohJNmM03npKTQayJHSGZv39nMyqNmcjIZSS1I7PozYb/eZ3UDi7DjKsktaiYizhvkApiYzIrTvpcI7Ni4oAyzd2WhI2opsy685Rc/WCx7DI0z6qBXw1uzyu1q/wQRTiCYziFAC6gBjdQhwYwUPAMb/DuSe/Je/Fef6IFL/9zCH/kfXwDYViOXw==</latexit><latexit sha1_base64="SWwUAH9DHF6s521LQ+irxm5uUs4=">AAAB63icbZDNTgIxFIXv4B/iH+rSTSMxcUVmjIkuiW5cYiI/ESakUy7Q0HbGtmNCJjyFroy68218Ad/GgrNQ8Ky+3nOa3HOjRHBjff/LK6ysrq1vFDdLW9s7u3vl/YOmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsRePrmd96RG14rO7sJMFQ0qHiA86odaN71TNdwyU+BL1yxa/6c5FlCHKoQK56r/zZ7ccslagsE9SYTuAnNsyotpwJnJa6qcGEsjEdYsehohJNmM03npKTQayJHSGZv39nMyqNmcjIZSS1I7PozYb/eZ3UDi7DjKsktaiYizhvkApiYzIrTvpcI7Ni4oAyzd2WhI2opsy685Rc/WCx7DI0z6qBXw1uzyu1q/wQRTiCYziFAC6gBjdQhwYwUPAMb/DuSe/Je/Fef6IFL/9zCH/kfXwDYViOXw==</latexit>
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Or

Computed a la Maldacena
Chen, Firouzjahi, Namjoo & Sasaki (2013) 
Namjoo, Firouzjahi & Sasaki (2013)

Attractor Non-attractor

?

B⇣(k1, k2, k3) = �(ns � 1)P⇣(kL)P⇣(kS)
<latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit><latexit sha1_base64="8H+R0cStoqVwi6hXguhEwHJtKnc=">AAACHnicbZDLSsNAFIYnXmu9RV26CRahBVuSquhGKHXjwkVFe4E2hMl00g6ZTMLMRKihT+LGV3HjQhHBlb6N0zZIbT1w4OP/z2Hm/G5EiZCm+a0tLC4tr6xm1rLrG5tb2/rObkOEMUe4jkIa8pYLBaaE4bokkuJWxDEMXIqbrn858pv3mAsSsjs5iLAdwB4jHkFQKsnRT6tO5wFLmPcd68h3yqqPCxfFPHNE0SrUfs3rKb4tOHrOLJnjMubBSiEH0qo5+menG6I4wEwiCoVoW2Yk7QRySRDFw2wnFjiCyIc93FbIYICFnYzPGxqHSukaXshVM2mM1emNBAZCDAJXTQZQ9sWsNxL/89qx9M7thLAolpihyUNeTA0ZGqOsjC7hGEk6UAARJ+qvBupDDpFUiWZVCNbsyfPQKJcss2TdnOQq1TSODNgHByAPLHAGKuAK1EAdIPAInsEreNOetBftXfuYjC5o6c4e+FPa1w+n3J+3</latexit>

B⇣(k1, k2, k3) = 6P⇣(kL)P⇣(kS)
<latexit sha1_base64="OPPvEeUBkYQNalYfYXJm/+kFCXo=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCCxKSKupGKHXjwkVFe4E2hMl00g6ZXJiZCDX0Ldz4Km5cKOJWd76N0zZ4af3hwMd/zmHm/G7MqJCm+anNzS8sLi3nVvKra+sbm/rWdkNECcekjiMW8ZaLBGE0JHVJJSOtmBMUuIw0Xf981G/eEi5oFN7IQUzsAPVC6lGMpLIc3ag6nTsiUdF3rAPfKas6LJ0d177dy9IPX5ccvWAa5lhwFqwMCiBTzdE/Ot0IJwEJJWZIiLZlxtJOEZcUMzLMdxJBYoR91CNthSEKiLDT8V1DuK+cLvQiriqUcOz+3khRIMQgcNVkgGRfTPdG5n+9diK9UzulYZxIEuLJQ17CoIzgKCTYpZxgyQYKEOZU/RXiPuIISxVlXoVgTZ88C42yYZmGdXVUqFSzOHJgF+yBIrDACaiAC1ADdYDBPXgEz+BFe9CetFftbTI6p2U7O+CPtPcvXkWdiw==</latexit><latexit sha1_base64="OPPvEeUBkYQNalYfYXJm/+kFCXo=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCCxKSKupGKHXjwkVFe4E2hMl00g6ZXJiZCDX0Ldz4Km5cKOJWd76N0zZ4af3hwMd/zmHm/G7MqJCm+anNzS8sLi3nVvKra+sbm/rWdkNECcekjiMW8ZaLBGE0JHVJJSOtmBMUuIw0Xf981G/eEi5oFN7IQUzsAPVC6lGMpLIc3ag6nTsiUdF3rAPfKas6LJ0d177dy9IPX5ccvWAa5lhwFqwMCiBTzdE/Ot0IJwEJJWZIiLZlxtJOEZcUMzLMdxJBYoR91CNthSEKiLDT8V1DuK+cLvQiriqUcOz+3khRIMQgcNVkgGRfTPdG5n+9diK9UzulYZxIEuLJQ17CoIzgKCTYpZxgyQYKEOZU/RXiPuIISxVlXoVgTZ88C42yYZmGdXVUqFSzOHJgF+yBIrDACaiAC1ADdYDBPXgEz+BFe9CetFftbTI6p2U7O+CPtPcvXkWdiw==</latexit><latexit sha1_base64="OPPvEeUBkYQNalYfYXJm/+kFCXo=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCCxKSKupGKHXjwkVFe4E2hMl00g6ZXJiZCDX0Ldz4Km5cKOJWd76N0zZ4af3hwMd/zmHm/G7MqJCm+anNzS8sLi3nVvKra+sbm/rWdkNECcekjiMW8ZaLBGE0JHVJJSOtmBMUuIw0Xf981G/eEi5oFN7IQUzsAPVC6lGMpLIc3ag6nTsiUdF3rAPfKas6LJ0d177dy9IPX5ccvWAa5lhwFqwMCiBTzdE/Ot0IJwEJJWZIiLZlxtJOEZcUMzLMdxJBYoR91CNthSEKiLDT8V1DuK+cLvQiriqUcOz+3khRIMQgcNVkgGRfTPdG5n+9diK9UzulYZxIEuLJQ17CoIzgKCTYpZxgyQYKEOZU/RXiPuIISxVlXoVgTZ88C42yYZmGdXVUqFSzOHJgF+yBIrDACaiAC1ADdYDBPXgEz+BFe9CetFftbTI6p2U7O+CPtPcvXkWdiw==</latexit><latexit sha1_base64="OPPvEeUBkYQNalYfYXJm/+kFCXo=">AAACF3icbZDLSsNAFIYnXmu9RV26GSxCCxKSKupGKHXjwkVFe4E2hMl00g6ZXJiZCDX0Ldz4Km5cKOJWd76N0zZ4af3hwMd/zmHm/G7MqJCm+anNzS8sLi3nVvKra+sbm/rWdkNECcekjiMW8ZaLBGE0JHVJJSOtmBMUuIw0Xf981G/eEi5oFN7IQUzsAPVC6lGMpLIc3ag6nTsiUdF3rAPfKas6LJ0d177dy9IPX5ccvWAa5lhwFqwMCiBTzdE/Ot0IJwEJJWZIiLZlxtJOEZcUMzLMdxJBYoR91CNthSEKiLDT8V1DuK+cLvQiriqUcOz+3khRIMQgcNVkgGRfTPdG5n+9diK9UzulYZxIEuLJQ17CoIzgKCTYpZxgyQYKEOZU/RXiPuIISxVlXoVgTZ88C42yYZmGdXVUqFSzOHJgF+yBIrDACaiAC1ADdYDBPXgEz+BFe9CetFftbTI6p2U7O+CPtPcvXkWdiw==</latexit>

B⇣(k1, k2, k3) = �(ns � 1)P⇣(kL)P⇣(kS) + ( )
<latexit sha1_base64="SL6g22T+rRC8Lv7CQ501y4S2mfw="></latexit><latexit sha1_base64="SL6g22T+rRC8Lv7CQ501y4S2mfw="></latexit><latexit sha1_base64="SL6g22T+rRC8Lv7CQ501y4S2mfw="></latexit><latexit sha1_base64="SL6g22T+rRC8Lv7CQ501y4S2mfw="></latexit>

For USR

f loc
NL =

5

2
<latexit sha1_base64="LavBiS6vPMWaEq67JLYienlI5UI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyUpim6EohsXIhXsA9oYJtNJO3QyCTMToQzBjb/ixoUibv0Kd/6Nk7YLbT1w4XDOvdx7T5AwKpXjfFuFhcWl5ZXiamltfWNzy97eaco4FZg0cMxi0Q6QJIxy0lBUMdJOBEFRwEgrGF7mfuuBCEljfqdGCfEi1Oc0pBgpI/n2XnivWYwzX99cZ+fdUCCsTzJdzUq+XXYqzhhwnrhTUgZT1H37q9uLcRoRrjBDUnZcJ1GeRkJRzEhW6qaSJAgPUZ90DOUoItLT4xcyeGiUHgxjYYorOFZ/T2gUSTmKAtMZITWQs14u/ud1UhWeeZryJFWE48miMGVQxTDPA/aoIFixkSEIC2puhXiATAzKpJaH4M6+PE+a1YrrVNzb43LtYhpHEeyDA3AEXHAKauAK1EEDYPAInsEreLOerBfr3fqYtBas6cwu+APr8wcBepcm</latexit><latexit sha1_base64="LavBiS6vPMWaEq67JLYienlI5UI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyUpim6EohsXIhXsA9oYJtNJO3QyCTMToQzBjb/ixoUibv0Kd/6Nk7YLbT1w4XDOvdx7T5AwKpXjfFuFhcWl5ZXiamltfWNzy97eaco4FZg0cMxi0Q6QJIxy0lBUMdJOBEFRwEgrGF7mfuuBCEljfqdGCfEi1Oc0pBgpI/n2XnivWYwzX99cZ+fdUCCsTzJdzUq+XXYqzhhwnrhTUgZT1H37q9uLcRoRrjBDUnZcJ1GeRkJRzEhW6qaSJAgPUZ90DOUoItLT4xcyeGiUHgxjYYorOFZ/T2gUSTmKAtMZITWQs14u/ud1UhWeeZryJFWE48miMGVQxTDPA/aoIFixkSEIC2puhXiATAzKpJaH4M6+PE+a1YrrVNzb43LtYhpHEeyDA3AEXHAKauAK1EEDYPAInsEreLOerBfr3fqYtBas6cwu+APr8wcBepcm</latexit><latexit sha1_base64="LavBiS6vPMWaEq67JLYienlI5UI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyUpim6EohsXIhXsA9oYJtNJO3QyCTMToQzBjb/ixoUibv0Kd/6Nk7YLbT1w4XDOvdx7T5AwKpXjfFuFhcWl5ZXiamltfWNzy97eaco4FZg0cMxi0Q6QJIxy0lBUMdJOBEFRwEgrGF7mfuuBCEljfqdGCfEi1Oc0pBgpI/n2XnivWYwzX99cZ+fdUCCsTzJdzUq+XXYqzhhwnrhTUgZT1H37q9uLcRoRrjBDUnZcJ1GeRkJRzEhW6qaSJAgPUZ90DOUoItLT4xcyeGiUHgxjYYorOFZ/T2gUSTmKAtMZITWQs14u/ud1UhWeeZryJFWE48miMGVQxTDPA/aoIFixkSEIC2puhXiATAzKpJaH4M6+PE+a1YrrVNzb43LtYhpHEeyDA3AEXHAKauAK1EEDYPAInsEreLOerBfr3fqYtBas6cwu+APr8wcBepcm</latexit><latexit sha1_base64="LavBiS6vPMWaEq67JLYienlI5UI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyUpim6EohsXIhXsA9oYJtNJO3QyCTMToQzBjb/ixoUibv0Kd/6Nk7YLbT1w4XDOvdx7T5AwKpXjfFuFhcWl5ZXiamltfWNzy97eaco4FZg0cMxi0Q6QJIxy0lBUMdJOBEFRwEgrGF7mfuuBCEljfqdGCfEi1Oc0pBgpI/n2XnivWYwzX99cZ+fdUCCsTzJdzUq+XXYqzhhwnrhTUgZT1H37q9uLcRoRrjBDUnZcJ1GeRkJRzEhW6qaSJAgPUZ90DOUoItLT4xcyeGiUHgxjYYorOFZ/T2gUSTmKAtMZITWQs14u/ud1UhWeeZryJFWE48miMGVQxTDPA/aoIFixkSEIC2puhXiATAzKpJaH4M6+PE+a1YrrVNzb43LtYhpHEeyDA3AEXHAKauAK1EEDYPAInsEreLOerBfr3fqYtBas6cwu+APr8wcBepcm</latexit>
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Again: symmetry based derivation 12

The metric and the cubic order action are invariant under 

splitting 

if does not evolve, then ⇣L(⌧) ⇣L(⌧) = ⇣L(⌧⇤) and we recover the attractor result!

correlating with the long mode, one has

correlating, expanding in time and space, go to Fourier

ds2 = a2(⌧)[�e�Nd⌧2 + 2Nidx
id⌧ + e2⇣dx2]

⇣(⌧,x) = ⇣S(⌧,x) + ⇣L(⌧)
<latexit sha1_base64="7+p4aL3XCmeTE8VvARnTEFIDAsw=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyI0LdCEU3LlxUtBfolJJJM21o5kJyRqxDH8WNr+LGhSK606cxnXZhqz8Efr5zDifndyPBFVjWl5FZWFxaXsmu5tbWNza3zO2dugpjSVmNhiKUTZcoJnjAasBBsGYkGfFdwRru4GJcb9wxqXgY3MIwYm2f9ALucUpAo45Zdh4YkIIDJD5KHNfD96PiWco6N7P0cEKvUlrsmHmrZKXCf409NXk0VbVjfjrdkMY+C4AKolTLtiJoJ0QCp4KNck6sWETogPRYS9uA+Ey1k/TAET7QpIu9UOoXAE7p74mE+EoNfVd3+gT6ar42hv/VWjF4p+2EB1EMLKCTRV4sMIR4nBbucskoiKE2hEqu/4ppn0hCQWea0yHY8yf/NfXjkm2V7OuTfOV8GkcW7aF9VEA2KqMKukRVVEMUPaJn9IrejCfjxXg3PiatGWM6s4tmZHz/AFIloms=</latexit><latexit sha1_base64="7+p4aL3XCmeTE8VvARnTEFIDAsw=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyI0LdCEU3LlxUtBfolJJJM21o5kJyRqxDH8WNr+LGhSK606cxnXZhqz8Efr5zDifndyPBFVjWl5FZWFxaXsmu5tbWNza3zO2dugpjSVmNhiKUTZcoJnjAasBBsGYkGfFdwRru4GJcb9wxqXgY3MIwYm2f9ALucUpAo45Zdh4YkIIDJD5KHNfD96PiWco6N7P0cEKvUlrsmHmrZKXCf409NXk0VbVjfjrdkMY+C4AKolTLtiJoJ0QCp4KNck6sWETogPRYS9uA+Ey1k/TAET7QpIu9UOoXAE7p74mE+EoNfVd3+gT6ar42hv/VWjF4p+2EB1EMLKCTRV4sMIR4nBbucskoiKE2hEqu/4ppn0hCQWea0yHY8yf/NfXjkm2V7OuTfOV8GkcW7aF9VEA2KqMKukRVVEMUPaJn9IrejCfjxXg3PiatGWM6s4tmZHz/AFIloms=</latexit><latexit sha1_base64="7+p4aL3XCmeTE8VvARnTEFIDAsw=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyI0LdCEU3LlxUtBfolJJJM21o5kJyRqxDH8WNr+LGhSK606cxnXZhqz8Efr5zDifndyPBFVjWl5FZWFxaXsmu5tbWNza3zO2dugpjSVmNhiKUTZcoJnjAasBBsGYkGfFdwRru4GJcb9wxqXgY3MIwYm2f9ALucUpAo45Zdh4YkIIDJD5KHNfD96PiWco6N7P0cEKvUlrsmHmrZKXCf409NXk0VbVjfjrdkMY+C4AKolTLtiJoJ0QCp4KNck6sWETogPRYS9uA+Ey1k/TAET7QpIu9UOoXAE7p74mE+EoNfVd3+gT6ar42hv/VWjF4p+2EB1EMLKCTRV4sMIR4nBbucskoiKE2hEqu/4ppn0hCQWea0yHY8yf/NfXjkm2V7OuTfOV8GkcW7aF9VEA2KqMKukRVVEMUPaJn9IrejCfjxXg3PiatGWM6s4tmZHz/AFIloms=</latexit><latexit sha1_base64="7+p4aL3XCmeTE8VvARnTEFIDAsw=">AAACIHicbZDLSgMxFIYz9VbrbdSlm2ARWpQyI0LdCEU3LlxUtBfolJJJM21o5kJyRqxDH8WNr+LGhSK606cxnXZhqz8Efr5zDifndyPBFVjWl5FZWFxaXsmu5tbWNza3zO2dugpjSVmNhiKUTZcoJnjAasBBsGYkGfFdwRru4GJcb9wxqXgY3MIwYm2f9ALucUpAo45Zdh4YkIIDJD5KHNfD96PiWco6N7P0cEKvUlrsmHmrZKXCf409NXk0VbVjfjrdkMY+C4AKolTLtiJoJ0QCp4KNck6sWETogPRYS9uA+Ey1k/TAET7QpIu9UOoXAE7p74mE+EoNfVd3+gT6ar42hv/VWjF4p+2EB1EMLKCTRV4sMIR4nBbucskoiKE2hEqu/4ppn0hCQWea0yHY8yf/NfXjkm2V7OuTfOV8GkcW7aF9VEA2KqMKukRVVEMUPaJn9IrejCfjxXg3PiatGWM6s4tmZHz/AFIloms=</latexit>

⇣S(⌧,x) = ⇣ 0(e�[⇣L(⌧)�⇣L(⌧⇤)]⌧, e⇣L(⌧⇤)x)
<latexit sha1_base64="zpwpEm1YHk8TVn8TMRrgUnzulzU="></latexit><latexit sha1_base64="zpwpEm1YHk8TVn8TMRrgUnzulzU="></latexit><latexit sha1_base64="zpwpEm1YHk8TVn8TMRrgUnzulzU="></latexit><latexit sha1_base64="zpwpEm1YHk8TVn8TMRrgUnzulzU="></latexit>

xi ! e�⇣L(⌧⇤)x0
i

⌧ ! e(⇣L(⌧ 0)�⇣L(⌧⇤))⌧ 0

⇣(⌧,x) ! ⇣ 0(⌧ 0,x0) + ⇣L(⌧ 0)
<latexit sha1_base64="/PmQy5p+7tkNGCtScc34r5GbKC0="></latexit><latexit sha1_base64="/PmQy5p+7tkNGCtScc34r5GbKC0="></latexit><latexit sha1_base64="/PmQy5p+7tkNGCtScc34r5GbKC0="></latexit><latexit sha1_base64="/PmQy5p+7tkNGCtScc34r5GbKC0="></latexit>

�⇣⇤
L(kL)(ns � 1)P⇣(⌧, kS)

<latexit sha1_base64="AT35MU7peSouYa7jBJfa9JgK1/A=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VoxZZEBF0W3bjooqJ9QFPDZDpph0wmYeZGqKF/4cZfceNCEbe6829MHwutHrhwOOde7r3HjQTXYJpfRmZhcWl5JbuaW1vf2NzKb+80dRgryho0FKFqu0QzwSVrAAfB2pFiJHAFa7n+xdhv3TGleShvYBixbkD6knucEkglJ18p2/cMiFO7PSwmtuthf+TUSkXp6LJVqjsTs2gDiY9857qUc/IFs2JOgP8Sa0YKaIa6k/+0eyGNAyaBCqJ1xzIj6CZEAaeCjXJ2rFlEqE/6rJNSSQKmu8nkrxE+SJUe9kKVlgQ8UX9OJCTQehi4aWdAYKDnvbH4n9eJwTvrJlxGMTBJp4u8WGAI8Tgk3OOKURDDlBCqeHorpgOiCIU0ynEI1vzLf0nzuGKZFevqpFA9n8WRRXtoHxWRhU5RFV2iOmogih7QE3pBr8aj8Wy8Ge/T1owxm9lFv2B8fANZAp2C</latexit><latexit sha1_base64="AT35MU7peSouYa7jBJfa9JgK1/A=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VoxZZEBF0W3bjooqJ9QFPDZDpph0wmYeZGqKF/4cZfceNCEbe6829MHwutHrhwOOde7r3HjQTXYJpfRmZhcWl5JbuaW1vf2NzKb+80dRgryho0FKFqu0QzwSVrAAfB2pFiJHAFa7n+xdhv3TGleShvYBixbkD6knucEkglJ18p2/cMiFO7PSwmtuthf+TUSkXp6LJVqjsTs2gDiY9857qUc/IFs2JOgP8Sa0YKaIa6k/+0eyGNAyaBCqJ1xzIj6CZEAaeCjXJ2rFlEqE/6rJNSSQKmu8nkrxE+SJUe9kKVlgQ8UX9OJCTQehi4aWdAYKDnvbH4n9eJwTvrJlxGMTBJp4u8WGAI8Tgk3OOKURDDlBCqeHorpgOiCIU0ynEI1vzLf0nzuGKZFevqpFA9n8WRRXtoHxWRhU5RFV2iOmogih7QE3pBr8aj8Wy8Ge/T1owxm9lFv2B8fANZAp2C</latexit><latexit sha1_base64="AT35MU7peSouYa7jBJfa9JgK1/A=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VoxZZEBF0W3bjooqJ9QFPDZDpph0wmYeZGqKF/4cZfceNCEbe6829MHwutHrhwOOde7r3HjQTXYJpfRmZhcWl5JbuaW1vf2NzKb+80dRgryho0FKFqu0QzwSVrAAfB2pFiJHAFa7n+xdhv3TGleShvYBixbkD6knucEkglJ18p2/cMiFO7PSwmtuthf+TUSkXp6LJVqjsTs2gDiY9857qUc/IFs2JOgP8Sa0YKaIa6k/+0eyGNAyaBCqJ1xzIj6CZEAaeCjXJ2rFlEqE/6rJNSSQKmu8nkrxE+SJUe9kKVlgQ8UX9OJCTQehi4aWdAYKDnvbH4n9eJwTvrJlxGMTBJp4u8WGAI8Tgk3OOKURDDlBCqeHorpgOiCIU0ynEI1vzLf0nzuGKZFevqpFA9n8WRRXtoHxWRhU5RFV2iOmogih7QE3pBr8aj8Wy8Ge/T1owxm9lFv2B8fANZAp2C</latexit><latexit sha1_base64="AT35MU7peSouYa7jBJfa9JgK1/A=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VoxZZEBF0W3bjooqJ9QFPDZDpph0wmYeZGqKF/4cZfceNCEbe6829MHwutHrhwOOde7r3HjQTXYJpfRmZhcWl5JbuaW1vf2NzKb+80dRgryho0FKFqu0QzwSVrAAfB2pFiJHAFa7n+xdhv3TGleShvYBixbkD6knucEkglJ18p2/cMiFO7PSwmtuthf+TUSkXp6LJVqjsTs2gDiY9857qUc/IFs2JOgP8Sa0YKaIa6k/+0eyGNAyaBCqJ1xzIj6CZEAaeCjXJ2rFlEqE/6rJNSSQKmu8nkrxE+SJUe9kKVlgQ8UX9OJCTQehi4aWdAYKDnvbH4n9eJwTvrJlxGMTBJp4u8WGAI8Tgk3OOKURDDlBCqeHorpgOiCIU0ynEI1vzLf0nzuGKZFevqpFA9n8WRRXtoHxWRhU5RFV2iOmogih7QE3pBr8aj8Wy8Ge/T1owxm9lFv2B8fANZAp2C</latexit>

h⇣S⇣Si(k1,k2) = h⇣ 0⇣ 0i(k1,k2) � [⇣L(kL) � ⇣⇤L(kL)]
d

d ln ⌧
P⇣(⌧, kS)

<latexit sha1_base64="OAtOOLiWuCvbb3SkRZvJl8c7TE8="></latexit><latexit sha1_base64="OAtOOLiWuCvbb3SkRZvJl8c7TE8="></latexit><latexit sha1_base64="OAtOOLiWuCvbb3SkRZvJl8c7TE8="></latexit><latexit sha1_base64="OAtOOLiWuCvbb3SkRZvJl8c7TE8="></latexit>



The generalized consistency relation 13

When super horizon modes freeze, we end up with the Maldacena’s standard attractor result.   
If          grows on super horizon scales fast enough for            to become subdominant

B(k1, k2, k3) = �P⇣(kL)
d

d ln ⌧
P⇣(kS)

⇣L(⌧) ⇣L(⌧⇤)

Under a substantial super-horizon growth, the squeezed limit is dominated by a time 
derivative of the power spectrum.


⇣ / ⌧�3 P⇣ / ⌧�6

B⇣(k1, k2, k3) = 6P⇣(k1)P⇣(k2)

�h⇣L(k3)⇣⇤
L(kL)i(ns � 1)P⇣(⌧, kS)

<latexit sha1_base64="ivafFXbsGmm1D1AzCb045Szdo1g="></latexit><latexit sha1_base64="ivafFXbsGmm1D1AzCb045Szdo1g="></latexit><latexit sha1_base64="ivafFXbsGmm1D1AzCb045Szdo1g="></latexit><latexit sha1_base64="ivafFXbsGmm1D1AzCb045Szdo1g="></latexit>

h⇣L(k3)h⇣S⇣Si(k1, k2)i = h⇣L(k3)[⇣L(kL) � ⇣⇤
L(kL)]i d

d ln ⌧
P⇣(⌧, kS)

<latexit sha1_base64="ln6AFsilowEi9R2mwGWE+Dyh3vs="></latexit><latexit sha1_base64="ln6AFsilowEi9R2mwGWE+Dyh3vs="></latexit><latexit sha1_base64="ln6AFsilowEi9R2mwGWE+Dyh3vs="></latexit><latexit sha1_base64="ln6AFsilowEi9R2mwGWE+Dyh3vs="></latexit>

 RB, Mooij, Palma & Pradenas (2017) 
Finelli, Goon, Pajer & Santoni (2017)



USR as an exact symmetry 14

In this case, one has to consider the full metric

✏ 6= 0

ds2 = a2(⌧)[�e�Nd⌧2 + 2Nidx
id⌧ + e2⇣dx2]

the change of coordinates

leads

xi ! egx0
i

a(⌧) ! efa(⌧ 0)

⇣ ! ⇣ 0 +�⇣
<latexit sha1_base64="DTeoYTrWkOC0vUi+RZagEtszGHQ="></latexit><latexit sha1_base64="DTeoYTrWkOC0vUi+RZagEtszGHQ="></latexit><latexit sha1_base64="DTeoYTrWkOC0vUi+RZagEtszGHQ="></latexit><latexit sha1_base64="DTeoYTrWkOC0vUi+RZagEtszGHQ="></latexit>

ds2 = a2(⌧ 0)[�e�N 0
d⌧ 02 + 2(N 0

i +�Ni)dx0id⌧ 0 + e2⇣
0
dx02]

<latexit sha1_base64="K8G8hcxNcQEnwuCB0092KeY81QU="></latexit><latexit sha1_base64="K8G8hcxNcQEnwuCB0092KeY81QU="></latexit><latexit sha1_base64="K8G8hcxNcQEnwuCB0092KeY81QU="></latexit><latexit sha1_base64="K8G8hcxNcQEnwuCB0092KeY81QU="></latexit>

�Ni = �✏Hfx0
i +

1

3
x0

i✏(✏Hf + @0f)
<latexit sha1_base64="27gm3dcXyT4YA4BXA+V9W+coB8w="></latexit><latexit sha1_base64="27gm3dcXyT4YA4BXA+V9W+coB8w="></latexit><latexit sha1_base64="27gm3dcXyT4YA4BXA+V9W+coB8w="></latexit><latexit sha1_base64="27gm3dcXyT4YA4BXA+V9W+coB8w="></latexit>



USR as an exact symmetry 15✏ 6= 0

The metric (and the action) will not be invariant unless �Ni = 0
<latexit sha1_base64="ft1kAGqP62RX/Ry3vs11uxbW1e4=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBchqAdPEsE8ILuE2UlvMmR2dpnpFcKS3/DiQRGv/ow3/8bJ46CJBQ1FVTfdXWEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTHNo8EQmuh0yA1IoaKBACe1UA4tDCa1weDPxW0+gjUjUI45SCGLWVyISnKGVfP8WJDJ63xVXbrdccavuFHSZeHNSIXPUu+Uvv5fwLAaFXDJjOp6bYpAzjYJLGJf8zEDK+JD1oWOpYjGYIJ/ePKYnVunRKNG2FNKp+nsiZ7Exozi0nTHDgVn0JuJ/XifD6DLIhUozBMVni6JMUkzoJADaExo4ypEljGthb6V8wDTjaGMq2RC8xZeXSfOs6rlV7+G8Uruex1EkR+SYnBKPXJAauSN10iCcpOSZvJI3J3NenHfnY9ZacOYzh+QPnM8fyx+Q2w==</latexit><latexit sha1_base64="ft1kAGqP62RX/Ry3vs11uxbW1e4=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBchqAdPEsE8ILuE2UlvMmR2dpnpFcKS3/DiQRGv/ow3/8bJ46CJBQ1FVTfdXWEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTHNo8EQmuh0yA1IoaKBACe1UA4tDCa1weDPxW0+gjUjUI45SCGLWVyISnKGVfP8WJDJ63xVXbrdccavuFHSZeHNSIXPUu+Uvv5fwLAaFXDJjOp6bYpAzjYJLGJf8zEDK+JD1oWOpYjGYIJ/ePKYnVunRKNG2FNKp+nsiZ7Exozi0nTHDgVn0JuJ/XifD6DLIhUozBMVni6JMUkzoJADaExo4ypEljGthb6V8wDTjaGMq2RC8xZeXSfOs6rlV7+G8Uruex1EkR+SYnBKPXJAauSN10iCcpOSZvJI3J3NenHfnY9ZacOYzh+QPnM8fyx+Q2w==</latexit><latexit sha1_base64="ft1kAGqP62RX/Ry3vs11uxbW1e4=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBchqAdPEsE8ILuE2UlvMmR2dpnpFcKS3/DiQRGv/ow3/8bJ46CJBQ1FVTfdXWEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTHNo8EQmuh0yA1IoaKBACe1UA4tDCa1weDPxW0+gjUjUI45SCGLWVyISnKGVfP8WJDJ63xVXbrdccavuFHSZeHNSIXPUu+Uvv5fwLAaFXDJjOp6bYpAzjYJLGJf8zEDK+JD1oWOpYjGYIJ/ePKYnVunRKNG2FNKp+nsiZ7Exozi0nTHDgVn0JuJ/XifD6DLIhUozBMVni6JMUkzoJADaExo4ypEljGthb6V8wDTjaGMq2RC8xZeXSfOs6rlV7+G8Uruex1EkR+SYnBKPXJAauSN10iCcpOSZvJI3J3NenHfnY9ZacOYzh+QPnM8fyx+Q2w==</latexit><latexit sha1_base64="ft1kAGqP62RX/Ry3vs11uxbW1e4=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoBchqAdPEsE8ILuE2UlvMmR2dpnpFcKS3/DiQRGv/ow3/8bJ46CJBQ1FVTfdXWEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTHNo8EQmuh0yA1IoaKBACe1UA4tDCa1weDPxW0+gjUjUI45SCGLWVyISnKGVfP8WJDJ63xVXbrdccavuFHSZeHNSIXPUu+Uvv5fwLAaFXDJjOp6bYpAzjYJLGJf8zEDK+JD1oWOpYjGYIJ/ePKYnVunRKNG2FNKp+nsiZ7Exozi0nTHDgVn0JuJ/XifD6DLIhUozBMVni6JMUkzoJADaExo4ypEljGthb6V8wDTjaGMq2RC8xZeXSfOs6rlV7+G8Uruex1EkR+SYnBKPXJAauSN10iCcpOSZvJI3J3NenHfnY9ZacOYzh+QPnM8fyx+Q2w==</latexit>

the difference with the original metric is of order ✏
<latexit sha1_base64="e0WFsV/bD9t7hjNC5Ge6FrDFjjE=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPYUYEPQa9eIxgFkiG0NOpSZr0dI/dPUIY8hNePCji1d/x5t/YWYS4PSh4vFdFVb0oFdxY3//wlpZXVtfWCxvFza3tnd3S3n7DqEwzrDMllG5F1KDgEuuWW4GtVCNNIoHNaHg18Zv3qA1X8taOUgwT2pc85oxaJ7U6mBoulOyWykHFn4L4v8iXVYY5at3Se6enWJagtExQY9qBn9owp9pyJnBc7GQGU8qGtI9tRyVN0IT59N4xOXZKj8RKu5KWTNXFiZwmxoySyHUm1A7MT28i/uW1MxtfhDmXaWZRstmiOBPEKjJ5nvS4RmbFyBHKNHe3EjagmjLrIiouhvA/aZxWAr8S3JyVq5fzOApwCEdwAgGcQxWuoQZ1YCDgAZ7g2bvzHr0X73XWuuTNZw7gG7y3T05RkCE=</latexit><latexit sha1_base64="e0WFsV/bD9t7hjNC5Ge6FrDFjjE=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPYUYEPQa9eIxgFkiG0NOpSZr0dI/dPUIY8hNePCji1d/x5t/YWYS4PSh4vFdFVb0oFdxY3//wlpZXVtfWCxvFza3tnd3S3n7DqEwzrDMllG5F1KDgEuuWW4GtVCNNIoHNaHg18Zv3qA1X8taOUgwT2pc85oxaJ7U6mBoulOyWykHFn4L4v8iXVYY5at3Se6enWJagtExQY9qBn9owp9pyJnBc7GQGU8qGtI9tRyVN0IT59N4xOXZKj8RKu5KWTNXFiZwmxoySyHUm1A7MT28i/uW1MxtfhDmXaWZRstmiOBPEKjJ5nvS4RmbFyBHKNHe3EjagmjLrIiouhvA/aZxWAr8S3JyVq5fzOApwCEdwAgGcQxWuoQZ1YCDgAZ7g2bvzHr0X73XWuuTNZw7gG7y3T05RkCE=</latexit><latexit sha1_base64="e0WFsV/bD9t7hjNC5Ge6FrDFjjE=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPYUYEPQa9eIxgFkiG0NOpSZr0dI/dPUIY8hNePCji1d/x5t/YWYS4PSh4vFdFVb0oFdxY3//wlpZXVtfWCxvFza3tnd3S3n7DqEwzrDMllG5F1KDgEuuWW4GtVCNNIoHNaHg18Zv3qA1X8taOUgwT2pc85oxaJ7U6mBoulOyWykHFn4L4v8iXVYY5at3Se6enWJagtExQY9qBn9owp9pyJnBc7GQGU8qGtI9tRyVN0IT59N4xOXZKj8RKu5KWTNXFiZwmxoySyHUm1A7MT28i/uW1MxtfhDmXaWZRstmiOBPEKjJ5nvS4RmbFyBHKNHe3EjagmjLrIiouhvA/aZxWAr8S3JyVq5fzOApwCEdwAgGcQxWuoQZ1YCDgAZ7g2bvzHr0X73XWuuTNZw7gG7y3T05RkCE=</latexit><latexit sha1_base64="e0WFsV/bD9t7hjNC5Ge6FrDFjjE=">AAAB73icdVDJSgNBEK1xjXGLevTSGARPYUYEPQa9eIxgFkiG0NOpSZr0dI/dPUIY8hNePCji1d/x5t/YWYS4PSh4vFdFVb0oFdxY3//wlpZXVtfWCxvFza3tnd3S3n7DqEwzrDMllG5F1KDgEuuWW4GtVCNNIoHNaHg18Zv3qA1X8taOUgwT2pc85oxaJ7U6mBoulOyWykHFn4L4v8iXVYY5at3Se6enWJagtExQY9qBn9owp9pyJnBc7GQGU8qGtI9tRyVN0IT59N4xOXZKj8RKu5KWTNXFiZwmxoySyHUm1A7MT28i/uW1MxtfhDmXaWZRstmiOBPEKjJ5nvS4RmbFyBHKNHe3EjagmjLrIiouhvA/aZxWAr8S3JyVq5fzOApwCEdwAgGcQxWuoQZ1YCDgAZ7g2bvzHr0X73XWuuTNZw7gG7y3T05RkCE=</latexit>

this condition could be achieved independent of the size of ✏
<latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit><latexit sha1_base64="ssxxscrscFDuELeuu/+9O0MDmKI=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhszPrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66R2F1PDhZK9csWv+nOQVRLkpAI56r3yV7evWJagtExQYzqBn9pwQrXlTOC01M0MppSN6AA7jkqaoAkn83un5MwpfRIr7UpaMld/T0xoYsw4iVxnQu3QLHsz8T+vk9n4OpxwmWYWJVssijNBrCKz50mfa2RWjB2hTHN3K2FDqimzLqKSCyFYfnmVNC+qgV8N7i8rtZs8jiKcwCmcQwBXUIM7qEMDGAh4hld48x69F+/d+1i0Frx85hj+wPv8AUzRkCA=</latexit>

�Ni = 0 () @0(a
�2

H
�1f) = 0

<latexit sha1_base64="HNlS8w/7SVdiDxSzkvyiu+W82hM="></latexit><latexit sha1_base64="HNlS8w/7SVdiDxSzkvyiu+W82hM="></latexit><latexit sha1_base64="HNlS8w/7SVdiDxSzkvyiu+W82hM="></latexit><latexit sha1_base64="HNlS8w/7SVdiDxSzkvyiu+W82hM="></latexit>

f = CHa2
<latexit sha1_base64="DA0inPdsoFeSgUt0lYO4cc+AenI=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFclaQIuhGK3XRZwT6gjeVmOmmHTiZhZqKU2E9x40IRt36JO//GSZuFth4YOJxzL/fM8WPOlHacb2ttfWNza7uwU9zd2z84tEtHbRUlktAWiXgkuz4oypmgLc00p91YUgh9Tjv+pJ75nQcqFYvEnZ7G1AthJFjACGgjDexScF3vh6DHBHjamMF9dWCXnYozB14lbk7KKEdzYH/1hxFJQio04aBUz3Vi7aUgNSOczor9RNEYyARGtGeogJAqL51Hn+EzowxxEEnzhMZz9fdGCqFS09A3k1lKtexl4n9eL9HBlZcyESeaCrI4FCQc6whnPeAhk5RoPjUEiGQmKyZjkEC0aatoSnCXv7xK2tWK61Tc24ty7Savo4BO0Ck6Ry66RDXUQE3UQgQ9omf0it6sJ+vFerc+FqNrVr5zjP7A+vwBtwmTog==</latexit><latexit sha1_base64="DA0inPdsoFeSgUt0lYO4cc+AenI=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFclaQIuhGK3XRZwT6gjeVmOmmHTiZhZqKU2E9x40IRt36JO//GSZuFth4YOJxzL/fM8WPOlHacb2ttfWNza7uwU9zd2z84tEtHbRUlktAWiXgkuz4oypmgLc00p91YUgh9Tjv+pJ75nQcqFYvEnZ7G1AthJFjACGgjDexScF3vh6DHBHjamMF9dWCXnYozB14lbk7KKEdzYH/1hxFJQio04aBUz3Vi7aUgNSOczor9RNEYyARGtGeogJAqL51Hn+EzowxxEEnzhMZz9fdGCqFS09A3k1lKtexl4n9eL9HBlZcyESeaCrI4FCQc6whnPeAhk5RoPjUEiGQmKyZjkEC0aatoSnCXv7xK2tWK61Tc24ty7Savo4BO0Ck6Ry66RDXUQE3UQgQ9omf0it6sJ+vFerc+FqNrVr5zjP7A+vwBtwmTog==</latexit><latexit sha1_base64="DA0inPdsoFeSgUt0lYO4cc+AenI=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFclaQIuhGK3XRZwT6gjeVmOmmHTiZhZqKU2E9x40IRt36JO//GSZuFth4YOJxzL/fM8WPOlHacb2ttfWNza7uwU9zd2z84tEtHbRUlktAWiXgkuz4oypmgLc00p91YUgh9Tjv+pJ75nQcqFYvEnZ7G1AthJFjACGgjDexScF3vh6DHBHjamMF9dWCXnYozB14lbk7KKEdzYH/1hxFJQio04aBUz3Vi7aUgNSOczor9RNEYyARGtGeogJAqL51Hn+EzowxxEEnzhMZz9fdGCqFS09A3k1lKtexl4n9eL9HBlZcyESeaCrI4FCQc6whnPeAhk5RoPjUEiGQmKyZjkEC0aatoSnCXv7xK2tWK61Tc24ty7Savo4BO0Ck6Ry66RDXUQE3UQgQ9omf0it6sJ+vFerc+FqNrVr5zjP7A+vwBtwmTog==</latexit><latexit sha1_base64="DA0inPdsoFeSgUt0lYO4cc+AenI=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFclaQIuhGK3XRZwT6gjeVmOmmHTiZhZqKU2E9x40IRt36JO//GSZuFth4YOJxzL/fM8WPOlHacb2ttfWNza7uwU9zd2z84tEtHbRUlktAWiXgkuz4oypmgLc00p91YUgh9Tjv+pJ75nQcqFYvEnZ7G1AthJFjACGgjDexScF3vh6DHBHjamMF9dWCXnYozB14lbk7KKEdzYH/1hxFJQio04aBUz3Vi7aUgNSOczor9RNEYyARGtGeogJAqL51Hn+EzowxxEEnzhMZz9fdGCqFS09A3k1lKtexl4n9eL9HBlZcyESeaCrI4FCQc6whnPeAhk5RoPjUEiGQmKyZjkEC0aatoSnCXv7xK2tWK61Tc24ty7Savo4BO0Ck6Ry66RDXUQE3UQgQ9omf0it6sJ+vFerc+FqNrVr5zjP7A+vwBtwmTog==</latexit>

must be compatible with �⇣ = ⇣L
<latexit sha1_base64="x5hxTkIa6YlMbFPNSeW2vsw4Ta8=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdCMUdeHCRQX7gKaUyfSmHTp5MHMjxFB/xY0LRdz6Ie78G6dpFlo9cC+Hc+5l7hwvFlyhbX8ZpaXlldW18nplY3Nre8fc3WurKJEMWiwSkex6VIHgIbSQo4BuLIEGnoCON7mc+Z17kIpH4R2mMfQDOgq5zxlFLQ3MqnsFAqn7AEjP8z64GZg1u27nsP4SpyA1UqA5MD/dYcSSAEJkgirVc+wY+xmVyJmAacVNFMSUTegIepqGNADVz/Ljp9ahVoaWH0ldIVq5+nMjo4FSaeDpyYDiWC16M/E/r5egf9bPeBgnCCGbP+QnwsLImiVhDbkEhiLVhDLJ9a0WG1NJGeq8KjoEZ/HLf0n7uO7Ydef2pNa4KOIok31yQI6IQ05Jg1yTJmkRRlLyRF7Iq/FoPBtvxvt8tGQUO1XyC8bHN5aVlLc=</latexit><latexit sha1_base64="x5hxTkIa6YlMbFPNSeW2vsw4Ta8=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdCMUdeHCRQX7gKaUyfSmHTp5MHMjxFB/xY0LRdz6Ie78G6dpFlo9cC+Hc+5l7hwvFlyhbX8ZpaXlldW18nplY3Nre8fc3WurKJEMWiwSkex6VIHgIbSQo4BuLIEGnoCON7mc+Z17kIpH4R2mMfQDOgq5zxlFLQ3MqnsFAqn7AEjP8z64GZg1u27nsP4SpyA1UqA5MD/dYcSSAEJkgirVc+wY+xmVyJmAacVNFMSUTegIepqGNADVz/Ljp9ahVoaWH0ldIVq5+nMjo4FSaeDpyYDiWC16M/E/r5egf9bPeBgnCCGbP+QnwsLImiVhDbkEhiLVhDLJ9a0WG1NJGeq8KjoEZ/HLf0n7uO7Ydef2pNa4KOIok31yQI6IQ05Jg1yTJmkRRlLyRF7Iq/FoPBtvxvt8tGQUO1XyC8bHN5aVlLc=</latexit><latexit sha1_base64="x5hxTkIa6YlMbFPNSeW2vsw4Ta8=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdCMUdeHCRQX7gKaUyfSmHTp5MHMjxFB/xY0LRdz6Ie78G6dpFlo9cC+Hc+5l7hwvFlyhbX8ZpaXlldW18nplY3Nre8fc3WurKJEMWiwSkex6VIHgIbSQo4BuLIEGnoCON7mc+Z17kIpH4R2mMfQDOgq5zxlFLQ3MqnsFAqn7AEjP8z64GZg1u27nsP4SpyA1UqA5MD/dYcSSAEJkgirVc+wY+xmVyJmAacVNFMSUTegIepqGNADVz/Ljp9ahVoaWH0ldIVq5+nMjo4FSaeDpyYDiWC16M/E/r5egf9bPeBgnCCGbP+QnwsLImiVhDbkEhiLVhDLJ9a0WG1NJGeq8KjoEZ/HLf0n7uO7Ydef2pNa4KOIok31yQI6IQ05Jg1yTJmkRRlLyRF7Iq/FoPBtvxvt8tGQUO1XyC8bHN5aVlLc=</latexit><latexit sha1_base64="x5hxTkIa6YlMbFPNSeW2vsw4Ta8=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdCMUdeHCRQX7gKaUyfSmHTp5MHMjxFB/xY0LRdz6Ie78G6dpFlo9cC+Hc+5l7hwvFlyhbX8ZpaXlldW18nplY3Nre8fc3WurKJEMWiwSkex6VIHgIbSQo4BuLIEGnoCON7mc+Z17kIpH4R2mMfQDOgq5zxlFLQ3MqnsFAqn7AEjP8z64GZg1u27nsP4SpyA1UqA5MD/dYcSSAEJkgirVc+wY+xmVyJmAacVNFMSUTegIepqGNADVz/Ljp9ahVoaWH0ldIVq5+nMjo4FSaeDpyYDiWC16M/E/r5egf9bPeBgnCCGbP+QnwsLImiVhDbkEhiLVhDLJ9a0WG1NJGeq8KjoEZ/HLf0n7uO7Ydef2pNa4KOIok31yQI6IQ05Jg1yTJmkRRlLyRF7Iq/FoPBtvxvt8tGQUO1XyC8bHN5aVlLc=</latexit>

the condition is possible only if ˙⇣L = 3CH
2
a

3 / 1

✏a3
<latexit sha1_base64="vhwhPZc7Bdfd8APLiepkAVQx2xw=">AAACHHicbVA9SwNBEN3z2/gVtbRZDIJVuDOCNoJoY2GhYFTIxbC3mdPFvd1ld06Ix/0QG/+KjYUiNhaC/8ZNTOHXg4HHezPMzEuMFA7D8CMYGR0bn5icmq7MzM7NL1QXl06dzi2HJtdS2/OEOZBCQRMFSjg3FliWSDhLrvf7/tkNWCe0OsGegXbGLpVIBWfopU61EXc1FvEtIOscljuN/YOLDXbRiI3VBnWcWsaLqCxiME5Iraj3yk61FtbDAehfEg1JjQxx1Km++S08z0Ahl8y5VhQabBfMouASykqcOzCMX7NLaHmqWAauXQyeK+maV7o01daXQjpQv08ULHOulyW+M2N45X57ffE/r5Vjut0uhDI5guJfi9JcUtS0nxTtCgscZc8Txq3wt1J+xXwg6POs+BCi3y//Jacb9SisR8ebtd29YRxTZIWsknUSkS2ySw7IEWkSTu7IA3kiz8F98Bi8BK9frSPBcGaZ/EDw/gkbF6H9</latexit><latexit sha1_base64="vhwhPZc7Bdfd8APLiepkAVQx2xw=">AAACHHicbVA9SwNBEN3z2/gVtbRZDIJVuDOCNoJoY2GhYFTIxbC3mdPFvd1ld06Ix/0QG/+KjYUiNhaC/8ZNTOHXg4HHezPMzEuMFA7D8CMYGR0bn5icmq7MzM7NL1QXl06dzi2HJtdS2/OEOZBCQRMFSjg3FliWSDhLrvf7/tkNWCe0OsGegXbGLpVIBWfopU61EXc1FvEtIOscljuN/YOLDXbRiI3VBnWcWsaLqCxiME5Iraj3yk61FtbDAehfEg1JjQxx1Km++S08z0Ahl8y5VhQabBfMouASykqcOzCMX7NLaHmqWAauXQyeK+maV7o01daXQjpQv08ULHOulyW+M2N45X57ffE/r5Vjut0uhDI5guJfi9JcUtS0nxTtCgscZc8Txq3wt1J+xXwg6POs+BCi3y//Jacb9SisR8ebtd29YRxTZIWsknUSkS2ySw7IEWkSTu7IA3kiz8F98Bi8BK9frSPBcGaZ/EDw/gkbF6H9</latexit><latexit sha1_base64="vhwhPZc7Bdfd8APLiepkAVQx2xw=">AAACHHicbVA9SwNBEN3z2/gVtbRZDIJVuDOCNoJoY2GhYFTIxbC3mdPFvd1ld06Ix/0QG/+KjYUiNhaC/8ZNTOHXg4HHezPMzEuMFA7D8CMYGR0bn5icmq7MzM7NL1QXl06dzi2HJtdS2/OEOZBCQRMFSjg3FliWSDhLrvf7/tkNWCe0OsGegXbGLpVIBWfopU61EXc1FvEtIOscljuN/YOLDXbRiI3VBnWcWsaLqCxiME5Iraj3yk61FtbDAehfEg1JjQxx1Km++S08z0Ahl8y5VhQabBfMouASykqcOzCMX7NLaHmqWAauXQyeK+maV7o01daXQjpQv08ULHOulyW+M2N45X57ffE/r5Vjut0uhDI5guJfi9JcUtS0nxTtCgscZc8Txq3wt1J+xXwg6POs+BCi3y//Jacb9SisR8ebtd29YRxTZIWsknUSkS2ySw7IEWkSTu7IA3kiz8F98Bi8BK9frSPBcGaZ/EDw/gkbF6H9</latexit><latexit sha1_base64="vhwhPZc7Bdfd8APLiepkAVQx2xw=">AAACHHicbVA9SwNBEN3z2/gVtbRZDIJVuDOCNoJoY2GhYFTIxbC3mdPFvd1ld06Ix/0QG/+KjYUiNhaC/8ZNTOHXg4HHezPMzEuMFA7D8CMYGR0bn5icmq7MzM7NL1QXl06dzi2HJtdS2/OEOZBCQRMFSjg3FliWSDhLrvf7/tkNWCe0OsGegXbGLpVIBWfopU61EXc1FvEtIOscljuN/YOLDXbRiI3VBnWcWsaLqCxiME5Iraj3yk61FtbDAehfEg1JjQxx1Km++S08z0Ahl8y5VhQabBfMouASykqcOzCMX7NLaHmqWAauXQyeK+maV7o01daXQjpQv08ULHOulyW+M2N45X57ffE/r5Vjut0uhDI5guJfi9JcUtS0nxTtCgscZc8Txq3wt1J+xXwg6POs+BCi3y//Jacb9SisR8ebtd29YRxTZIWsknUSkS2ySw7IEWkSTu7IA3kiz8F98Bi8BK9frSPBcGaZ/EDw/gkbF6H9</latexit>

which is in agreement with the linear equation for           on super-horizon scales! ⇣L
<latexit sha1_base64="gwsuMTUUZbkh8KDxYgp78RwqShc=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYRCswp0IWgZtLCwimA9IjrC3mUuW7O0du3NCDPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmhakUhjzv21lZXVvf2CxsFbd3dvf2SweHDZNkmmOdJzLRrZAZlEJhnQRJbKUaWRxKbIbDm6nffERtRKIeaJRiELO+EpHgjKzU7Dwhse5dt1T2Kt4M7jLxc1KGHLVu6avTS3gWoyIumTFt30spGDNNgkucFDuZwZTxIetj21LFYjTBeHbuxD21Ss+NEm1LkTtTf0+MWWzMKA5tZ8xoYBa9qfif184ougrGQqUZoeLzRVEmXUrc6e9uT2jkJEeWMK6FvdXlA6YZJ5tQ0YbgL768TBrnFd+r+PcX5ep1HkcBjuEEzsCHS6jCLdSgDhyG8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AE6IY97</latexit><latexit sha1_base64="gwsuMTUUZbkh8KDxYgp78RwqShc=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYRCswp0IWgZtLCwimA9IjrC3mUuW7O0du3NCDPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmhakUhjzv21lZXVvf2CxsFbd3dvf2SweHDZNkmmOdJzLRrZAZlEJhnQRJbKUaWRxKbIbDm6nffERtRKIeaJRiELO+EpHgjKzU7Dwhse5dt1T2Kt4M7jLxc1KGHLVu6avTS3gWoyIumTFt30spGDNNgkucFDuZwZTxIetj21LFYjTBeHbuxD21Ss+NEm1LkTtTf0+MWWzMKA5tZ8xoYBa9qfif184ougrGQqUZoeLzRVEmXUrc6e9uT2jkJEeWMK6FvdXlA6YZJ5tQ0YbgL768TBrnFd+r+PcX5ep1HkcBjuEEzsCHS6jCLdSgDhyG8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AE6IY97</latexit><latexit sha1_base64="gwsuMTUUZbkh8KDxYgp78RwqShc=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYRCswp0IWgZtLCwimA9IjrC3mUuW7O0du3NCDPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmhakUhjzv21lZXVvf2CxsFbd3dvf2SweHDZNkmmOdJzLRrZAZlEJhnQRJbKUaWRxKbIbDm6nffERtRKIeaJRiELO+EpHgjKzU7Dwhse5dt1T2Kt4M7jLxc1KGHLVu6avTS3gWoyIumTFt30spGDNNgkucFDuZwZTxIetj21LFYjTBeHbuxD21Ss+NEm1LkTtTf0+MWWzMKA5tZ8xoYBa9qfif184ougrGQqUZoeLzRVEmXUrc6e9uT2jkJEeWMK6FvdXlA6YZJ5tQ0YbgL768TBrnFd+r+PcX5ep1HkcBjuEEzsCHS6jCLdSgDhyG8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AE6IY97</latexit><latexit sha1_base64="gwsuMTUUZbkh8KDxYgp78RwqShc=">AAAB7nicbVA9SwNBEJ3zM8avqKXNYRCswp0IWgZtLCwimA9IjrC3mUuW7O0du3NCDPkRNhaK2Pp77Pw3bpIrNPHBwOO9GWbmhakUhjzv21lZXVvf2CxsFbd3dvf2SweHDZNkmmOdJzLRrZAZlEJhnQRJbKUaWRxKbIbDm6nffERtRKIeaJRiELO+EpHgjKzU7Dwhse5dt1T2Kt4M7jLxc1KGHLVu6avTS3gWoyIumTFt30spGDNNgkucFDuZwZTxIetj21LFYjTBeHbuxD21Ss+NEm1LkTtTf0+MWWzMKA5tZ8xoYBa9qfif184ougrGQqUZoeLzRVEmXUrc6e9uT2jkJEeWMK6FvdXlA6YZJ5tQ0YbgL768TBrnFd+r+PcX5ep1HkcBjuEEzsCHS6jCLdSgDhyG8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AE6IY97</latexit>

d

dt

⇣
✏a3 ˙⇣L

⌘
= 0

<latexit sha1_base64="jvvNNSwhE8/S05I1jtsX4fFx1Fs=">AAACHnicbVDLSsNAFJ34tr6qLt0MFkE3JfGBbgTRjQsXFawKTS2TyU07dDIJMzdCDfkSN/6KGxeKCK70b5w+Fr4OXDicc+/MvSdIpTDoup/O2PjE5NT0zGxpbn5hcam8vHJpkkxzqPNEJvo6YAakUFBHgRKuUw0sDiRcBd2Tvn91C9qIRF1gL4VmzNpKRIIztFKrvOdHmvE8LPIQC19ChJs+pEbIRFF2s0P9MMHcvwNkrbPC16Ldwa1Dt1WuuFV3APqXeCNSISPUWuV3+xDPYlDIJTOm4bkpNnOmUXAJRcnPDKSMd1kbGpYqFoNp5oPzCrphlZBGibalkA7U7xM5i43pxYHtjBl2zG+vL/7nNTKMDpq5UGmGoPjwoyiTFBPaz4qGQgNH2bOEcS3srpR3mM0LbaIlG4L3++S/5HK76rlV73y3cnQ8imOGrJF1skk8sk+OyCmpkTrh5J48kmfy4jw4T86r8zZsHXNGM6vkB5yPLwsNov4=</latexit><latexit sha1_base64="jvvNNSwhE8/S05I1jtsX4fFx1Fs=">AAACHnicbVDLSsNAFJ34tr6qLt0MFkE3JfGBbgTRjQsXFawKTS2TyU07dDIJMzdCDfkSN/6KGxeKCK70b5w+Fr4OXDicc+/MvSdIpTDoup/O2PjE5NT0zGxpbn5hcam8vHJpkkxzqPNEJvo6YAakUFBHgRKuUw0sDiRcBd2Tvn91C9qIRF1gL4VmzNpKRIIztFKrvOdHmvE8LPIQC19ChJs+pEbIRFF2s0P9MMHcvwNkrbPC16Ldwa1Dt1WuuFV3APqXeCNSISPUWuV3+xDPYlDIJTOm4bkpNnOmUXAJRcnPDKSMd1kbGpYqFoNp5oPzCrphlZBGibalkA7U7xM5i43pxYHtjBl2zG+vL/7nNTKMDpq5UGmGoPjwoyiTFBPaz4qGQgNH2bOEcS3srpR3mM0LbaIlG4L3++S/5HK76rlV73y3cnQ8imOGrJF1skk8sk+OyCmpkTrh5J48kmfy4jw4T86r8zZsHXNGM6vkB5yPLwsNov4=</latexit><latexit sha1_base64="jvvNNSwhE8/S05I1jtsX4fFx1Fs=">AAACHnicbVDLSsNAFJ34tr6qLt0MFkE3JfGBbgTRjQsXFawKTS2TyU07dDIJMzdCDfkSN/6KGxeKCK70b5w+Fr4OXDicc+/MvSdIpTDoup/O2PjE5NT0zGxpbn5hcam8vHJpkkxzqPNEJvo6YAakUFBHgRKuUw0sDiRcBd2Tvn91C9qIRF1gL4VmzNpKRIIztFKrvOdHmvE8LPIQC19ChJs+pEbIRFF2s0P9MMHcvwNkrbPC16Ldwa1Dt1WuuFV3APqXeCNSISPUWuV3+xDPYlDIJTOm4bkpNnOmUXAJRcnPDKSMd1kbGpYqFoNp5oPzCrphlZBGibalkA7U7xM5i43pxYHtjBl2zG+vL/7nNTKMDpq5UGmGoPjwoyiTFBPaz4qGQgNH2bOEcS3srpR3mM0LbaIlG4L3++S/5HK76rlV73y3cnQ8imOGrJF1skk8sk+OyCmpkTrh5J48kmfy4jw4T86r8zZsHXNGM6vkB5yPLwsNov4=</latexit><latexit sha1_base64="jvvNNSwhE8/S05I1jtsX4fFx1Fs=">AAACHnicbVDLSsNAFJ34tr6qLt0MFkE3JfGBbgTRjQsXFawKTS2TyU07dDIJMzdCDfkSN/6KGxeKCK70b5w+Fr4OXDicc+/MvSdIpTDoup/O2PjE5NT0zGxpbn5hcam8vHJpkkxzqPNEJvo6YAakUFBHgRKuUw0sDiRcBd2Tvn91C9qIRF1gL4VmzNpKRIIztFKrvOdHmvE8LPIQC19ChJs+pEbIRFF2s0P9MMHcvwNkrbPC16Ldwa1Dt1WuuFV3APqXeCNSISPUWuV3+xDPYlDIJTOm4bkpNnOmUXAJRcnPDKSMd1kbGpYqFoNp5oPzCrphlZBGibalkA7U7xM5i43pxYHtjBl2zG+vL/7nNTKMDpq5UGmGoPjwoyiTFBPaz4qGQgNH2bOEcS3srpR3mM0LbaIlG4L3++S/5HK76rlV73y3cnQ8imOGrJF1skk8sk+OyCmpkTrh5J48kmfy4jw4T86r8zZsHXNGM6vkB5yPLwsNov4=</latexit>

The transformation of coordinates is an exact symmetry of the metric for the USR curvature 
perturbation
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Conformal Fermi Coordinates 16

Slow roll

Ultra-slow roll

⌧ = ⌧̄
<latexit sha1_base64="vQu4uKLJjXicPv2Wsa1M8KYjFf8=">AAAB+HicbZDLSsNAFIYn9VbrpVWXbgaL4KokIuhGKLpxWcFeoAnlZDpph04mYS5CDX0SNy4UceujuPNtnLRZaOsPAx//OYdz5g9TzpR23W+ntLa+sblV3q7s7O7tV2sHhx2VGElomyQ8kb0QFOVM0LZmmtNeKinEIafdcHKb17uPVCqWiAc9TWkQw0iwiBHQ1hrUqr4Gc+2HILOcZoNa3W24c+FV8Aqoo0KtQe3LHybExFRowkGpvuemOshAakY4nVV8o2gKZAIj2rcoIKYqyOaHz/CpdYY4SqR9QuO5+3sig1ipaRzazhj0WC3XcvO/Wt/o6CrImEiNpoIsFkWGY53gPAU8ZJISzacWgEhmb8VkDBKItllVbAje8pdXoXPe8NyGd39Rb94UcZTRMTpBZ8hDl6iJ7lALtRFBBj2jV/TmPDkvzrvzsWgtOcXMEfoj5/MHCiKTUw==</latexit><latexit sha1_base64="vQu4uKLJjXicPv2Wsa1M8KYjFf8=">AAAB+HicbZDLSsNAFIYn9VbrpVWXbgaL4KokIuhGKLpxWcFeoAnlZDpph04mYS5CDX0SNy4UceujuPNtnLRZaOsPAx//OYdz5g9TzpR23W+ntLa+sblV3q7s7O7tV2sHhx2VGElomyQ8kb0QFOVM0LZmmtNeKinEIafdcHKb17uPVCqWiAc9TWkQw0iwiBHQ1hrUqr4Gc+2HILOcZoNa3W24c+FV8Aqoo0KtQe3LHybExFRowkGpvuemOshAakY4nVV8o2gKZAIj2rcoIKYqyOaHz/CpdYY4SqR9QuO5+3sig1ipaRzazhj0WC3XcvO/Wt/o6CrImEiNpoIsFkWGY53gPAU8ZJISzacWgEhmb8VkDBKItllVbAje8pdXoXPe8NyGd39Rb94UcZTRMTpBZ8hDl6iJ7lALtRFBBj2jV/TmPDkvzrvzsWgtOcXMEfoj5/MHCiKTUw==</latexit><latexit sha1_base64="vQu4uKLJjXicPv2Wsa1M8KYjFf8=">AAAB+HicbZDLSsNAFIYn9VbrpVWXbgaL4KokIuhGKLpxWcFeoAnlZDpph04mYS5CDX0SNy4UceujuPNtnLRZaOsPAx//OYdz5g9TzpR23W+ntLa+sblV3q7s7O7tV2sHhx2VGElomyQ8kb0QFOVM0LZmmtNeKinEIafdcHKb17uPVCqWiAc9TWkQw0iwiBHQ1hrUqr4Gc+2HILOcZoNa3W24c+FV8Aqoo0KtQe3LHybExFRowkGpvuemOshAakY4nVV8o2gKZAIj2rcoIKYqyOaHz/CpdYY4SqR9QuO5+3sig1ipaRzazhj0WC3XcvO/Wt/o6CrImEiNpoIsFkWGY53gPAU8ZJISzacWgEhmb8VkDBKItllVbAje8pdXoXPe8NyGd39Rb94UcZTRMTpBZ8hDl6iJ7lALtRFBBj2jV/TmPDkvzrvzsWgtOcXMEfoj5/MHCiKTUw==</latexit><latexit sha1_base64="vQu4uKLJjXicPv2Wsa1M8KYjFf8=">AAAB+HicbZDLSsNAFIYn9VbrpVWXbgaL4KokIuhGKLpxWcFeoAnlZDpph04mYS5CDX0SNy4UceujuPNtnLRZaOsPAx//OYdz5g9TzpR23W+ntLa+sblV3q7s7O7tV2sHhx2VGElomyQ8kb0QFOVM0LZmmtNeKinEIafdcHKb17uPVCqWiAc9TWkQw0iwiBHQ1hrUqr4Gc+2HILOcZoNa3W24c+FV8Aqoo0KtQe3LHybExFRowkGpvuemOshAakY4nVV8o2gKZAIj2rcoIKYqyOaHz/CpdYY4SqR9QuO5+3sig1ipaRzazhj0WC3XcvO/Wt/o6CrImEiNpoIsFkWGY53gPAU8ZJISzacWgEhmb8VkDBKItllVbAje8pdXoXPe8NyGd39Rb94UcZTRMTpBZ8hDl6iJ7lALtRFBBj2jV/TmPDkvzrvzsWgtOcXMEfoj5/MHCiKTUw==</latexit>

xi = x̄i
<latexit sha1_base64="I+eKqu6H9/OvSy/ZwTfOYNofUyI=">AAAB9HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoBeh6MVjBfsB7bZk02wbms2uSba0LP0dXjwo4tUf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8qusoUZTVaCQi1fSJZoJLVjPcCNaMFSOhL1jDH97N/MaIKc0j+WgmMfNC0pc84JQYK3njDr9p+0Sl42mHd4slp+zMgVeJm5ESZKh2i1/tXkSTkElDBdG65Tqx8VKiDKeCTQvtRLOY0CHps5alkoRMe+n86Ck+s0oPB5GyJQ2eq78nUhJqPQl92xkSM9DL3kz8z2slJrj2Ui7jxDBJF4uCRGAT4VkCuMcVo0ZMLCFUcXsrpgOiCDU2p4INwV1+eZXUL8quU3YfLkuV2yyOPJzAKZyDC1dQgXuoQg0oPMEzvMIbGqEX9I4+Fq05lM0cwx+gzx8F1pJA</latexit><latexit sha1_base64="I+eKqu6H9/OvSy/ZwTfOYNofUyI=">AAAB9HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoBeh6MVjBfsB7bZk02wbms2uSba0LP0dXjwo4tUf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8qusoUZTVaCQi1fSJZoJLVjPcCNaMFSOhL1jDH97N/MaIKc0j+WgmMfNC0pc84JQYK3njDr9p+0Sl42mHd4slp+zMgVeJm5ESZKh2i1/tXkSTkElDBdG65Tqx8VKiDKeCTQvtRLOY0CHps5alkoRMe+n86Ck+s0oPB5GyJQ2eq78nUhJqPQl92xkSM9DL3kz8z2slJrj2Ui7jxDBJF4uCRGAT4VkCuMcVo0ZMLCFUcXsrpgOiCDU2p4INwV1+eZXUL8quU3YfLkuV2yyOPJzAKZyDC1dQgXuoQg0oPMEzvMIbGqEX9I4+Fq05lM0cwx+gzx8F1pJA</latexit><latexit sha1_base64="I+eKqu6H9/OvSy/ZwTfOYNofUyI=">AAAB9HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoBeh6MVjBfsB7bZk02wbms2uSba0LP0dXjwo4tUf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8qusoUZTVaCQi1fSJZoJLVjPcCNaMFSOhL1jDH97N/MaIKc0j+WgmMfNC0pc84JQYK3njDr9p+0Sl42mHd4slp+zMgVeJm5ESZKh2i1/tXkSTkElDBdG65Tqx8VKiDKeCTQvtRLOY0CHps5alkoRMe+n86Ck+s0oPB5GyJQ2eq78nUhJqPQl92xkSM9DL3kz8z2slJrj2Ui7jxDBJF4uCRGAT4VkCuMcVo0ZMLCFUcXsrpgOiCDU2p4INwV1+eZXUL8quU3YfLkuV2yyOPJzAKZyDC1dQgXuoQg0oPMEzvMIbGqEX9I4+Fq05lM0cwx+gzx8F1pJA</latexit><latexit sha1_base64="I+eKqu6H9/OvSy/ZwTfOYNofUyI=">AAAB9HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoBeh6MVjBfsB7bZk02wbms2uSba0LP0dXjwo4tUf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8qusoUZTVaCQi1fSJZoJLVjPcCNaMFSOhL1jDH97N/MaIKc0j+WgmMfNC0pc84JQYK3njDr9p+0Sl42mHd4slp+zMgVeJm5ESZKh2i1/tXkSTkElDBdG65Tqx8VKiDKeCTQvtRLOY0CHps5alkoRMe+n86Ck+s0oPB5GyJQ2eq78nUhJqPQl92xkSM9DL3kz8z2slJrj2Ui7jxDBJF4uCRGAT4VkCuMcVo0ZMLCFUcXsrpgOiCDU2p4INwV1+eZXUL8quU3YfLkuV2yyOPJzAKZyDC1dQgXuoQg0oPMEzvMIbGqEX9I4+Fq05lM0cwx+gzx8F1pJA</latexit>

⌧ = (1 + ⇣L)⌧̄
<latexit sha1_base64="ezeddrGYpOYqlxDaWBI62jP+5uM=">AAACA3icbVDLSgNBEJyNrxhfq970shiEiBB2RdCLEPTiwUME84DsEnonk2TI7IOZXiEuAS/+ihcPinj1J7z5N84mOWhiQUNR1U13lx8LrtC2v43cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPqgmOAhqyFHwZqxZBD4gjX8wVXmN+6ZVDwK73AYMy+AXsi7nAJqqW3uuQjJRck5dh8YQvvmyPVBppk4aptFu2yPYc0TZ0qKZIpq2/xyOxFNAhYiFaBUy7Fj9FKQyKlgo4KbKBYDHUCPtTQNIWDKS8c/jKxDrXSsbiR1hWiN1d8TKQRKDQNfdwaAfTXrZeJ/XivB7rmX8jBOkIV0sqibCAsjKwvE6nDJKIqhJkAl17datA8SKOrYCjoEZ/bleVI/KTt22bk9LVYup3HkyT45ICXikDNSIdekSmqEkkfyTF7Jm/FkvBjvxsekNWdMZ3bJHxifPxO2lyk=</latexit><latexit sha1_base64="ezeddrGYpOYqlxDaWBI62jP+5uM=">AAACA3icbVDLSgNBEJyNrxhfq970shiEiBB2RdCLEPTiwUME84DsEnonk2TI7IOZXiEuAS/+ihcPinj1J7z5N84mOWhiQUNR1U13lx8LrtC2v43cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPqgmOAhqyFHwZqxZBD4gjX8wVXmN+6ZVDwK73AYMy+AXsi7nAJqqW3uuQjJRck5dh8YQvvmyPVBppk4aptFu2yPYc0TZ0qKZIpq2/xyOxFNAhYiFaBUy7Fj9FKQyKlgo4KbKBYDHUCPtTQNIWDKS8c/jKxDrXSsbiR1hWiN1d8TKQRKDQNfdwaAfTXrZeJ/XivB7rmX8jBOkIV0sqibCAsjKwvE6nDJKIqhJkAl17datA8SKOrYCjoEZ/bleVI/KTt22bk9LVYup3HkyT45ICXikDNSIdekSmqEkkfyTF7Jm/FkvBjvxsekNWdMZ3bJHxifPxO2lyk=</latexit><latexit sha1_base64="ezeddrGYpOYqlxDaWBI62jP+5uM=">AAACA3icbVDLSgNBEJyNrxhfq970shiEiBB2RdCLEPTiwUME84DsEnonk2TI7IOZXiEuAS/+ihcPinj1J7z5N84mOWhiQUNR1U13lx8LrtC2v43cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPqgmOAhqyFHwZqxZBD4gjX8wVXmN+6ZVDwK73AYMy+AXsi7nAJqqW3uuQjJRck5dh8YQvvmyPVBppk4aptFu2yPYc0TZ0qKZIpq2/xyOxFNAhYiFaBUy7Fj9FKQyKlgo4KbKBYDHUCPtTQNIWDKS8c/jKxDrXSsbiR1hWiN1d8TKQRKDQNfdwaAfTXrZeJ/XivB7rmX8jBOkIV0sqibCAsjKwvE6nDJKIqhJkAl17datA8SKOrYCjoEZ/bleVI/KTt22bk9LVYup3HkyT45ICXikDNSIdekSmqEkkfyTF7Jm/FkvBjvxsekNWdMZ3bJHxifPxO2lyk=</latexit><latexit sha1_base64="ezeddrGYpOYqlxDaWBI62jP+5uM=">AAACA3icbVDLSgNBEJyNrxhfq970shiEiBB2RdCLEPTiwUME84DsEnonk2TI7IOZXiEuAS/+ihcPinj1J7z5N84mOWhiQUNR1U13lx8LrtC2v43cwuLS8kp+tbC2vrG5ZW7v1FWUSMpqNBKRbPqgmOAhqyFHwZqxZBD4gjX8wVXmN+6ZVDwK73AYMy+AXsi7nAJqqW3uuQjJRck5dh8YQvvmyPVBppk4aptFu2yPYc0TZ0qKZIpq2/xyOxFNAhYiFaBUy7Fj9FKQyKlgo4KbKBYDHUCPtTQNIWDKS8c/jKxDrXSsbiR1hWiN1d8TKQRKDQNfdwaAfTXrZeJ/XivB7rmX8jBOkIV0sqibCAsjKwvE6nDJKIqhJkAl17datA8SKOrYCjoEZ/bleVI/KTt22bk9LVYup3HkyT45ICXikDNSIdekSmqEkkfyTF7Jm/FkvBjvxsekNWdMZ3bJHxifPxO2lyk=</latexit>

xi = (1� ⇣L)x̄
i

<latexit sha1_base64="4ddbC2qTK14oBpa2KN5Dk/hRgR0=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEurAkIuhGKLpx4aKCfUCThsl02g6dTMLMRFpDceOvuHGhiFu/wp1/46TNQlsPXDiccy/33uNHjEplWd9GbmFxaXklv1pYW9/Y3DK3d+oyjAUmNRyyUDR9JAmjnNQUVYw0I0FQ4DPS8AdXqd+4J0LSkN+pUUTcAPU47VKMlJY8c2/Yphcl+9h5IAp5N0eOj0QyHLdpwTOLVtmaAM4TOyNFkKHqmV9OJ8RxQLjCDEnZsq1IuQkSimJGxgUnliRCeIB6pKUpRwGRbjJ5YQwPtdKB3VDo4gpO1N8TCQqkHAW+7gyQ6stZLxX/81qx6p67CeVRrAjH00XdmEEVwjQP2KGCYMVGmiAsqL4V4j4SCCudWhqCPfvyPKmflG2rbN+eFiuXWRx5sA8OQAnY4AxUwDWoghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB78Rll0=</latexit><latexit sha1_base64="4ddbC2qTK14oBpa2KN5Dk/hRgR0=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEurAkIuhGKLpx4aKCfUCThsl02g6dTMLMRFpDceOvuHGhiFu/wp1/46TNQlsPXDiccy/33uNHjEplWd9GbmFxaXklv1pYW9/Y3DK3d+oyjAUmNRyyUDR9JAmjnNQUVYw0I0FQ4DPS8AdXqd+4J0LSkN+pUUTcAPU47VKMlJY8c2/Yphcl+9h5IAp5N0eOj0QyHLdpwTOLVtmaAM4TOyNFkKHqmV9OJ8RxQLjCDEnZsq1IuQkSimJGxgUnliRCeIB6pKUpRwGRbjJ5YQwPtdKB3VDo4gpO1N8TCQqkHAW+7gyQ6stZLxX/81qx6p67CeVRrAjH00XdmEEVwjQP2KGCYMVGmiAsqL4V4j4SCCudWhqCPfvyPKmflG2rbN+eFiuXWRx5sA8OQAnY4AxUwDWoghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB78Rll0=</latexit><latexit sha1_base64="4ddbC2qTK14oBpa2KN5Dk/hRgR0=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEurAkIuhGKLpx4aKCfUCThsl02g6dTMLMRFpDceOvuHGhiFu/wp1/46TNQlsPXDiccy/33uNHjEplWd9GbmFxaXklv1pYW9/Y3DK3d+oyjAUmNRyyUDR9JAmjnNQUVYw0I0FQ4DPS8AdXqd+4J0LSkN+pUUTcAPU47VKMlJY8c2/Yphcl+9h5IAp5N0eOj0QyHLdpwTOLVtmaAM4TOyNFkKHqmV9OJ8RxQLjCDEnZsq1IuQkSimJGxgUnliRCeIB6pKUpRwGRbjJ5YQwPtdKB3VDo4gpO1N8TCQqkHAW+7gyQ6stZLxX/81qx6p67CeVRrAjH00XdmEEVwjQP2KGCYMVGmiAsqL4V4j4SCCudWhqCPfvyPKmflG2rbN+eFiuXWRx5sA8OQAnY4AxUwDWoghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB78Rll0=</latexit><latexit sha1_base64="4ddbC2qTK14oBpa2KN5Dk/hRgR0=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEurAkIuhGKLpx4aKCfUCThsl02g6dTMLMRFpDceOvuHGhiFu/wp1/46TNQlsPXDiccy/33uNHjEplWd9GbmFxaXklv1pYW9/Y3DK3d+oyjAUmNRyyUDR9JAmjnNQUVYw0I0FQ4DPS8AdXqd+4J0LSkN+pUUTcAPU47VKMlJY8c2/Yphcl+9h5IAp5N0eOj0QyHLdpwTOLVtmaAM4TOyNFkKHqmV9OJ8RxQLjCDEnZsq1IuQkSimJGxgUnliRCeIB6pKUpRwGRbjJ5YQwPtdKB3VDo4gpO1N8TCQqkHAW+7gyQ6stZLxX/81qx6p67CeVRrAjH00XdmEEVwjQP2KGCYMVGmiAsqL4V4j4SCCudWhqCPfvyPKmflG2rbN+eFiuXWRx5sA8OQAnY4AxUwDWoghrA4BE8g1fwZjwZL8a78TFtzRnZzC74A+PzB78Rll0=</latexit>

+O(x̄2)
<latexit sha1_base64="GR7fOYhXxomL1wuRKPBqUyw12BM=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoSKUpAi6LLpxZwX7gCaWyXTSDp08mJmIJWTjr7hxoYhbP8Odf+Ok7UJbD1w4nHMv997jxZxJZVnfRmFpeWV1rbhe2tjc2t4xd/daMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2NrnK//UCFZFF4p8YxdQM8CJnPCFZa6pkHp06A1ZBgnt5kFcfDIn3M7msnPbNsVa0J0CKxZ6QMMzR65pfTj0gS0FARjqXs2las3BQLxQinWclJJI0xGeEB7Woa4oBKN508kKFjrfSRHwldoUIT9fdEigMpx4GnO/Nr5byXi/953UT5F27KwjhRNCTTRX7CkYpQngbqM0GJ4mNNMBFM34rIEAtMlM6spEOw519eJK1a1baq9u1ZuX45i6MIh3AEFbDhHOpwDQ1oAoEMnuEV3own48V4Nz6mrQVjNrMPf2B8/gAnjJYb</latexit><latexit sha1_base64="GR7fOYhXxomL1wuRKPBqUyw12BM=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoSKUpAi6LLpxZwX7gCaWyXTSDp08mJmIJWTjr7hxoYhbP8Odf+Ok7UJbD1w4nHMv997jxZxJZVnfRmFpeWV1rbhe2tjc2t4xd/daMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2NrnK//UCFZFF4p8YxdQM8CJnPCFZa6pkHp06A1ZBgnt5kFcfDIn3M7msnPbNsVa0J0CKxZ6QMMzR65pfTj0gS0FARjqXs2las3BQLxQinWclJJI0xGeEB7Woa4oBKN508kKFjrfSRHwldoUIT9fdEigMpx4GnO/Nr5byXi/953UT5F27KwjhRNCTTRX7CkYpQngbqM0GJ4mNNMBFM34rIEAtMlM6spEOw519eJK1a1baq9u1ZuX45i6MIh3AEFbDhHOpwDQ1oAoEMnuEV3own48V4Nz6mrQVjNrMPf2B8/gAnjJYb</latexit><latexit sha1_base64="GR7fOYhXxomL1wuRKPBqUyw12BM=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoSKUpAi6LLpxZwX7gCaWyXTSDp08mJmIJWTjr7hxoYhbP8Odf+Ok7UJbD1w4nHMv997jxZxJZVnfRmFpeWV1rbhe2tjc2t4xd/daMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2NrnK//UCFZFF4p8YxdQM8CJnPCFZa6pkHp06A1ZBgnt5kFcfDIn3M7msnPbNsVa0J0CKxZ6QMMzR65pfTj0gS0FARjqXs2las3BQLxQinWclJJI0xGeEB7Woa4oBKN508kKFjrfSRHwldoUIT9fdEigMpx4GnO/Nr5byXi/953UT5F27KwjhRNCTTRX7CkYpQngbqM0GJ4mNNMBFM34rIEAtMlM6spEOw519eJK1a1baq9u1ZuX45i6MIh3AEFbDhHOpwDQ1oAoEMnuEV3own48V4Nz6mrQVjNrMPf2B8/gAnjJYb</latexit><latexit sha1_base64="GR7fOYhXxomL1wuRKPBqUyw12BM=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWoSKUpAi6LLpxZwX7gCaWyXTSDp08mJmIJWTjr7hxoYhbP8Odf+Ok7UJbD1w4nHMv997jxZxJZVnfRmFpeWV1rbhe2tjc2t4xd/daMkoEoU0S8Uh0PCwpZyFtKqY47cSC4sDjtO2NrnK//UCFZFF4p8YxdQM8CJnPCFZa6pkHp06A1ZBgnt5kFcfDIn3M7msnPbNsVa0J0CKxZ6QMMzR65pfTj0gS0FARjqXs2las3BQLxQinWclJJI0xGeEB7Woa4oBKN508kKFjrfSRHwldoUIT9fdEigMpx4GnO/Nr5byXi/953UT5F27KwjhRNCTTRX7CkYpQngbqM0GJ4mNNMBFM34rIEAtMlM6spEOw519eJK1a1baq9u1ZuX45i6MIh3AEFbDhHOpwDQ1oAoEMnuEV3own48V4Nz6mrQVjNrMPf2B8/gAnjJYb</latexit>

It is possible to construct a coordinate system in which the observers can measure 
genuine observable quantities ?

• This coordinates 
parametrize the local 
environment of observers 
on a FLRW spacetime




17

BCFC = BCM +�B
<latexit sha1_base64="RSf6maudv5wj2U9DCsDw1glaV9s=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWQRBKIoJuhNKKuBEq2Ae0IUym03bo5MHMRCghG3/FjQtF3PoZ7vwbJ20W2nrgcg/n3MvMPV7EmVSW9W0UlpZXVteK66WNza3tHXN3ryXDWBDaJCEPRcfDknIW0KZiitNOJCj2PU7b3rie+e1HKiQLgwc1iajj42HABoxgpSXXPKi5Sf2mnl5l/S497V1TrjCquWbZqlhToEVi56QMORqu+dXrhyT2aaAIx1J2bStSToKFYoTTtNSLJY0wGeMh7WoaYJ9KJ5kekKJjrfTRIBS6AoWm6u+NBPtSTnxPT/pYjeS8l4n/ed1YDS6dhAVRrGhAZg8NYo5UiLI0UJ8JShSfaIKJYPqviIywwETpzEo6BHv+5EXSOqvYVsW+Py9Xa3kcRTiEIzgBGy6gCrfQgCYQSOEZXuHNeDJejHfjYzZaMPKdffgD4/MHt2mVLw==</latexit><latexit sha1_base64="RSf6maudv5wj2U9DCsDw1glaV9s=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWQRBKIoJuhNKKuBEq2Ae0IUym03bo5MHMRCghG3/FjQtF3PoZ7vwbJ20W2nrgcg/n3MvMPV7EmVSW9W0UlpZXVteK66WNza3tHXN3ryXDWBDaJCEPRcfDknIW0KZiitNOJCj2PU7b3rie+e1HKiQLgwc1iajj42HABoxgpSXXPKi5Sf2mnl5l/S497V1TrjCquWbZqlhToEVi56QMORqu+dXrhyT2aaAIx1J2bStSToKFYoTTtNSLJY0wGeMh7WoaYJ9KJ5kekKJjrfTRIBS6AoWm6u+NBPtSTnxPT/pYjeS8l4n/ed1YDS6dhAVRrGhAZg8NYo5UiLI0UJ8JShSfaIKJYPqviIywwETpzEo6BHv+5EXSOqvYVsW+Py9Xa3kcRTiEIzgBGy6gCrfQgCYQSOEZXuHNeDJejHfjYzZaMPKdffgD4/MHt2mVLw==</latexit><latexit sha1_base64="RSf6maudv5wj2U9DCsDw1glaV9s=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWQRBKIoJuhNKKuBEq2Ae0IUym03bo5MHMRCghG3/FjQtF3PoZ7vwbJ20W2nrgcg/n3MvMPV7EmVSW9W0UlpZXVteK66WNza3tHXN3ryXDWBDaJCEPRcfDknIW0KZiitNOJCj2PU7b3rie+e1HKiQLgwc1iajj42HABoxgpSXXPKi5Sf2mnl5l/S497V1TrjCquWbZqlhToEVi56QMORqu+dXrhyT2aaAIx1J2bStSToKFYoTTtNSLJY0wGeMh7WoaYJ9KJ5kekKJjrfTRIBS6AoWm6u+NBPtSTnxPT/pYjeS8l4n/ed1YDS6dhAVRrGhAZg8NYo5UiLI0UJ8JShSfaIKJYPqviIywwETpzEo6BHv+5EXSOqvYVsW+Py9Xa3kcRTiEIzgBGy6gCrfQgCYQSOEZXuHNeDJejHfjYzZaMPKdffgD4/MHt2mVLw==</latexit><latexit sha1_base64="RSf6maudv5wj2U9DCsDw1glaV9s=">AAACAHicbVDLSsNAFL2pr1pfURcu3AwWQRBKIoJuhNKKuBEq2Ae0IUym03bo5MHMRCghG3/FjQtF3PoZ7vwbJ20W2nrgcg/n3MvMPV7EmVSW9W0UlpZXVteK66WNza3tHXN3ryXDWBDaJCEPRcfDknIW0KZiitNOJCj2PU7b3rie+e1HKiQLgwc1iajj42HABoxgpSXXPKi5Sf2mnl5l/S497V1TrjCquWbZqlhToEVi56QMORqu+dXrhyT2aaAIx1J2bStSToKFYoTTtNSLJY0wGeMh7WoaYJ9KJ5kekKJjrfTRIBS6AoWm6u+NBPtSTnxPT/pYjeS8l4n/ed1YDS6dhAVRrGhAZg8NYo5UiLI0UJ8JShSfaIKJYPqviIywwETpzEo6BHv+5EXSOqvYVsW+Py9Xa3kcRTiEIzgBGy6gCrfQgCYQSOEZXuHNeDJejHfjYzZaMPKdffgD4/MHt2mVLw==</latexit>

Vanishing of the bispectrum

BCM = ��B
<latexit sha1_base64="VCqdFeLXu68eqT4brq/QWk40kM8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyURQS9CaT14ESrYD2hD2Gwn7dLNJuxuCiX0n3jxoIhX/4k3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g1F95rfHIBWLxZOeJOBFZCBYyCjRRvJtu+Zn9Yfp7UXvDrgmuObbZafizIFXiZuTMsrR8O2vXj+maQRCU06U6rpOor2MSM0oh2mplypICB2RAXQNFSQC5WXzy6f4zCh9HMbSlNB4rv6eyEik1CQKTGdE9FAtezPxP6+b6vDGy5hIUg2CLhaFKcc6xrMYcJ9JoJpPDCFUMnMrpkMiCdUmrJIJwV1+eZW0LiuuU3Efr8rVWh5HEZ2gU3SOXHSNqugeNVATUTRGz+gVvVmZ9WK9Wx+L1oKVzxyjP7A+fwDokZKG</latexit><latexit sha1_base64="VCqdFeLXu68eqT4brq/QWk40kM8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyURQS9CaT14ESrYD2hD2Gwn7dLNJuxuCiX0n3jxoIhX/4k3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g1F95rfHIBWLxZOeJOBFZCBYyCjRRvJtu+Zn9Yfp7UXvDrgmuObbZafizIFXiZuTMsrR8O2vXj+maQRCU06U6rpOor2MSM0oh2mplypICB2RAXQNFSQC5WXzy6f4zCh9HMbSlNB4rv6eyEik1CQKTGdE9FAtezPxP6+b6vDGy5hIUg2CLhaFKcc6xrMYcJ9JoJpPDCFUMnMrpkMiCdUmrJIJwV1+eZW0LiuuU3Efr8rVWh5HEZ2gU3SOXHSNqugeNVATUTRGz+gVvVmZ9WK9Wx+L1oKVzxyjP7A+fwDokZKG</latexit><latexit sha1_base64="VCqdFeLXu68eqT4brq/QWk40kM8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyURQS9CaT14ESrYD2hD2Gwn7dLNJuxuCiX0n3jxoIhX/4k3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g1F95rfHIBWLxZOeJOBFZCBYyCjRRvJtu+Zn9Yfp7UXvDrgmuObbZafizIFXiZuTMsrR8O2vXj+maQRCU06U6rpOor2MSM0oh2mplypICB2RAXQNFSQC5WXzy6f4zCh9HMbSlNB4rv6eyEik1CQKTGdE9FAtezPxP6+b6vDGy5hIUg2CLhaFKcc6xrMYcJ9JoJpPDCFUMnMrpkMiCdUmrJIJwV1+eZW0LiuuU3Efr8rVWh5HEZ2gU3SOXHSNqugeNVATUTRGz+gVvVmZ9WK9Wx+L1oKVzxyjP7A+fwDokZKG</latexit><latexit sha1_base64="VCqdFeLXu68eqT4brq/QWk40kM8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBiyURQS9CaT14ESrYD2hD2Gwn7dLNJuxuCiX0n3jxoIhX/4k3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/QP78Kil4lRSaNKYx7ITEAWcCWhqpjl0EgkkCji0g1F95rfHIBWLxZOeJOBFZCBYyCjRRvJtu+Zn9Yfp7UXvDrgmuObbZafizIFXiZuTMsrR8O2vXj+maQRCU06U6rpOor2MSM0oh2mplypICB2RAXQNFSQC5WXzy6f4zCh9HMbSlNB4rv6eyEik1CQKTGdE9FAtezPxP6+b6vDGy5hIUg2CLhaFKcc6xrMYcJ9JoJpPDCFUMnMrpkMiCdUmrJIJwV1+eZW0LiuuU3Efr8rVWh5HEZ2gU3SOXHSNqugeNVATUTRGz+gVvVmZ9WK9Wx+L1oKVzxyjP7A+fwDokZKG</latexit>

Tanaka & Urakawa (2011) 
Pajer, Schmidt & Zaldarriaga (2013)

Valid for all canonical single field models (attractor or not)

Slow roll

 RB, Mooij, Palma & Pradenas (2017)

fobs
NL = 0 + O

✓
kL
kS

◆2

<latexit sha1_base64="k8wcgILtuM+ERd98RX4Y72UqNGs=">AAACG3icbVDLSsNAFJ34rPUVdekmWISKUJIi6EYQ3bgoPtDaQlPDZHrTDJ08mLkRSsin6M/oStSdC//Gae3C11kMZ+45F+45fiq4Qtv+MKamZ2bn5ksL5cWl5ZVVc239RiWZZNBkiUhk26cKBI+hiRwFtFMJNPIFtPzByUhv3YFUPImvcZhCN6L9mAecUdQjzzwIbvPEV4WXnzWKQ3vXjSiGjIr8vHAFBFh1A0lZPvAahX6uClfyfog7t3XPrNg1ewzrL3EmpEImuPDMF7eXsCyCGJmgSnUcO8VuTiVyJqAou5mClLIB7UNH05hGoLr5OGFhbQeJtDAEa/z/7s1ppNQw8rVndLr6rY2G/2mdDIODbs7jNEOImbZoLciEhYk1KsrqcQkMxVATyiTXV1ospLoM1HWWdXznd9i/5KZec+yac7lXOTqeFFEim2SLVIlD9skROSUXpEkYeSBP5JW8GffGo/FsvHxZp4zJzgb5AeP9EwvBofM=</latexit><latexit sha1_base64="k8wcgILtuM+ERd98RX4Y72UqNGs=">AAACG3icbVDLSsNAFJ34rPUVdekmWISKUJIi6EYQ3bgoPtDaQlPDZHrTDJ08mLkRSsin6M/oStSdC//Gae3C11kMZ+45F+45fiq4Qtv+MKamZ2bn5ksL5cWl5ZVVc239RiWZZNBkiUhk26cKBI+hiRwFtFMJNPIFtPzByUhv3YFUPImvcZhCN6L9mAecUdQjzzwIbvPEV4WXnzWKQ3vXjSiGjIr8vHAFBFh1A0lZPvAahX6uClfyfog7t3XPrNg1ewzrL3EmpEImuPDMF7eXsCyCGJmgSnUcO8VuTiVyJqAou5mClLIB7UNH05hGoLr5OGFhbQeJtDAEa/z/7s1ppNQw8rVndLr6rY2G/2mdDIODbs7jNEOImbZoLciEhYk1KsrqcQkMxVATyiTXV1ospLoM1HWWdXznd9i/5KZec+yac7lXOTqeFFEim2SLVIlD9skROSUXpEkYeSBP5JW8GffGo/FsvHxZp4zJzgb5AeP9EwvBofM=</latexit><latexit sha1_base64="k8wcgILtuM+ERd98RX4Y72UqNGs=">AAACG3icbVDLSsNAFJ34rPUVdekmWISKUJIi6EYQ3bgoPtDaQlPDZHrTDJ08mLkRSsin6M/oStSdC//Gae3C11kMZ+45F+45fiq4Qtv+MKamZ2bn5ksL5cWl5ZVVc239RiWZZNBkiUhk26cKBI+hiRwFtFMJNPIFtPzByUhv3YFUPImvcZhCN6L9mAecUdQjzzwIbvPEV4WXnzWKQ3vXjSiGjIr8vHAFBFh1A0lZPvAahX6uClfyfog7t3XPrNg1ewzrL3EmpEImuPDMF7eXsCyCGJmgSnUcO8VuTiVyJqAou5mClLIB7UNH05hGoLr5OGFhbQeJtDAEa/z/7s1ppNQw8rVndLr6rY2G/2mdDIODbs7jNEOImbZoLciEhYk1KsrqcQkMxVATyiTXV1ospLoM1HWWdXznd9i/5KZec+yac7lXOTqeFFEim2SLVIlD9skROSUXpEkYeSBP5JW8GffGo/FsvHxZp4zJzgb5AeP9EwvBofM=</latexit><latexit sha1_base64="k8wcgILtuM+ERd98RX4Y72UqNGs=">AAACG3icbVDLSsNAFJ34rPUVdekmWISKUJIi6EYQ3bgoPtDaQlPDZHrTDJ08mLkRSsin6M/oStSdC//Gae3C11kMZ+45F+45fiq4Qtv+MKamZ2bn5ksL5cWl5ZVVc239RiWZZNBkiUhk26cKBI+hiRwFtFMJNPIFtPzByUhv3YFUPImvcZhCN6L9mAecUdQjzzwIbvPEV4WXnzWKQ3vXjSiGjIr8vHAFBFh1A0lZPvAahX6uClfyfog7t3XPrNg1ewzrL3EmpEImuPDMF7eXsCyCGJmgSnUcO8VuTiVyJqAou5mClLIB7UNH05hGoLr5OGFhbQeJtDAEa/z/7s1ppNQw8rVndLr6rY2G/2mdDIODbs7jNEOImbZoLciEhYk1KsrqcQkMxVATyiTXV1ospLoM1HWWdXznd9i/5KZec+yac7lXOTqeFFEim2SLVIlD9skROSUXpEkYeSBP5JW8GffGo/FsvHxZp4zJzgb5AeP9EwvBofM=</latexit>

The three point correlation function in Conformal Fermi Coordinates



Symmetries! 18

The symmetries used to derive the consistency relations

xi ! x0i = x + ⇣Lx
<latexit sha1_base64="UivwIsn6EpQN8/oUzBs0tKt/7Y0=">AAACCXicbVC7SgNBFJ31GeNr1dJmMIiCEHZF0EYI2lhYRDAPyCZhdjJJhszOLjN3deOS1sZfsbFQxNY/sPNvnDwKTTxw4XDOvdx7jx8JrsFxvq25+YXFpeXMSnZ1bX1j097aLuswVpSVaChCVfWJZoJLVgIOglUjxUjgC1bxe5dDv3LHlOahvIV+xOoB6Uje5pSAkZo2ThrcU7zTBaJUeI+TgwbH5zg58h4YkOZ10rRzTt4ZAc8Sd0JyaIJi0/7yWiGNAyaBCqJ1zXUiqKdEAaeCDbJerFlEaI90WM1QSQKm6+nokwHeN0oLt0NlSgIeqb8nUhJo3Q980xkQ6Oppbyj+59ViaJ/VUy6jGJik40XtWGAI8TAW3OKKURB9QwhV3NyKaZcoQsGElzUhuNMvz5Lycd518u7NSa5wMYkjg3bRHjpELjpFBXSFiqiEKHpEz+gVvVlP1ov1bn2MW+esycwO+gPr8wetbpmo</latexit><latexit sha1_base64="UivwIsn6EpQN8/oUzBs0tKt/7Y0=">AAACCXicbVC7SgNBFJ31GeNr1dJmMIiCEHZF0EYI2lhYRDAPyCZhdjJJhszOLjN3deOS1sZfsbFQxNY/sPNvnDwKTTxw4XDOvdx7jx8JrsFxvq25+YXFpeXMSnZ1bX1j097aLuswVpSVaChCVfWJZoJLVgIOglUjxUjgC1bxe5dDv3LHlOahvIV+xOoB6Uje5pSAkZo2ThrcU7zTBaJUeI+TgwbH5zg58h4YkOZ10rRzTt4ZAc8Sd0JyaIJi0/7yWiGNAyaBCqJ1zXUiqKdEAaeCDbJerFlEaI90WM1QSQKm6+nokwHeN0oLt0NlSgIeqb8nUhJo3Q980xkQ6Oppbyj+59ViaJ/VUy6jGJik40XtWGAI8TAW3OKKURB9QwhV3NyKaZcoQsGElzUhuNMvz5Lycd518u7NSa5wMYkjg3bRHjpELjpFBXSFiqiEKHpEz+gVvVlP1ov1bn2MW+esycwO+gPr8wetbpmo</latexit><latexit sha1_base64="UivwIsn6EpQN8/oUzBs0tKt/7Y0=">AAACCXicbVC7SgNBFJ31GeNr1dJmMIiCEHZF0EYI2lhYRDAPyCZhdjJJhszOLjN3deOS1sZfsbFQxNY/sPNvnDwKTTxw4XDOvdx7jx8JrsFxvq25+YXFpeXMSnZ1bX1j097aLuswVpSVaChCVfWJZoJLVgIOglUjxUjgC1bxe5dDv3LHlOahvIV+xOoB6Uje5pSAkZo2ThrcU7zTBaJUeI+TgwbH5zg58h4YkOZ10rRzTt4ZAc8Sd0JyaIJi0/7yWiGNAyaBCqJ1zXUiqKdEAaeCDbJerFlEaI90WM1QSQKm6+nokwHeN0oLt0NlSgIeqb8nUhJo3Q980xkQ6Oppbyj+59ViaJ/VUy6jGJik40XtWGAI8TAW3OKKURB9QwhV3NyKaZcoQsGElzUhuNMvz5Lycd518u7NSa5wMYkjg3bRHjpELjpFBXSFiqiEKHpEz+gVvVlP1ov1bn2MW+esycwO+gPr8wetbpmo</latexit><latexit sha1_base64="UivwIsn6EpQN8/oUzBs0tKt/7Y0=">AAACCXicbVC7SgNBFJ31GeNr1dJmMIiCEHZF0EYI2lhYRDAPyCZhdjJJhszOLjN3deOS1sZfsbFQxNY/sPNvnDwKTTxw4XDOvdx7jx8JrsFxvq25+YXFpeXMSnZ1bX1j097aLuswVpSVaChCVfWJZoJLVgIOglUjxUjgC1bxe5dDv3LHlOahvIV+xOoB6Uje5pSAkZo2ThrcU7zTBaJUeI+TgwbH5zg58h4YkOZ10rRzTt4ZAc8Sd0JyaIJi0/7yWiGNAyaBCqJ1zXUiqKdEAaeCDbJerFlEaI90WM1QSQKm6+nokwHeN0oLt0NlSgIeqb8nUhJo3Q980xkQ6Oppbyj+59ViaJ/VUy6jGJik40XtWGAI8TAW3OKKURB9QwhV3NyKaZcoQsGElzUhuNMvz5Lycd518u7NSa5wMYkjg3bRHjpELjpFBXSFiqiEKHpEz+gVvVlP1ov1bn2MW+esycwO+gPr8wetbpmo</latexit>

xi ! x̄i = x � ⇣Lx
<latexit sha1_base64="unTvg0MabJyH6G5m7qRLrrUAiIE=">AAACDnicbVC7SgNBFJ31GeMramkzGAI2hl0RtBGCNhYWEcwDskm4O5kkQ2YfzNzVxCVfYOOv2FgoYmtt5984eRSaeODC4Zx7ufceL5JCo21/WwuLS8srq6m19PrG5tZ2Zme3rMNYMV5ioQxV1QPNpQh4CQVKXo0UB9+TvOL1Lkd+5Y4rLcLgFgcRr/vQCURbMEAjNTO5fkO4SnS6CEqF99T1QCX9YUPQc9o/ch84QvO638xk7bw9Bp0nzpRkyRTFZubLbYUs9nmATILWNceOsJ6AQsEkH6bdWPMIWA86vGZoAD7X9WT8zpDmjNKi7VCZCpCO1d8TCfhaD3zPdPqAXT3rjcT/vFqM7bN6IoIoRh6wyaJ2LCmGdJQNbQnFGcqBIcCUMLdS1gUFDE2CaROCM/vyPCkf5x0779ycZAsX0zhSZJ8ckEPikFNSIFekSEqEkUfyTF7Jm/VkvVjv1sekdcGazuyRP7A+fwBRZpw+</latexit><latexit sha1_base64="unTvg0MabJyH6G5m7qRLrrUAiIE=">AAACDnicbVC7SgNBFJ31GeMramkzGAI2hl0RtBGCNhYWEcwDskm4O5kkQ2YfzNzVxCVfYOOv2FgoYmtt5984eRSaeODC4Zx7ufceL5JCo21/WwuLS8srq6m19PrG5tZ2Zme3rMNYMV5ioQxV1QPNpQh4CQVKXo0UB9+TvOL1Lkd+5Y4rLcLgFgcRr/vQCURbMEAjNTO5fkO4SnS6CEqF99T1QCX9YUPQc9o/ch84QvO638xk7bw9Bp0nzpRkyRTFZubLbYUs9nmATILWNceOsJ6AQsEkH6bdWPMIWA86vGZoAD7X9WT8zpDmjNKi7VCZCpCO1d8TCfhaD3zPdPqAXT3rjcT/vFqM7bN6IoIoRh6wyaJ2LCmGdJQNbQnFGcqBIcCUMLdS1gUFDE2CaROCM/vyPCkf5x0779ycZAsX0zhSZJ8ckEPikFNSIFekSEqEkUfyTF7Jm/VkvVjv1sekdcGazuyRP7A+fwBRZpw+</latexit><latexit sha1_base64="unTvg0MabJyH6G5m7qRLrrUAiIE=">AAACDnicbVC7SgNBFJ31GeMramkzGAI2hl0RtBGCNhYWEcwDskm4O5kkQ2YfzNzVxCVfYOOv2FgoYmtt5984eRSaeODC4Zx7ufceL5JCo21/WwuLS8srq6m19PrG5tZ2Zme3rMNYMV5ioQxV1QPNpQh4CQVKXo0UB9+TvOL1Lkd+5Y4rLcLgFgcRr/vQCURbMEAjNTO5fkO4SnS6CEqF99T1QCX9YUPQc9o/ch84QvO638xk7bw9Bp0nzpRkyRTFZubLbYUs9nmATILWNceOsJ6AQsEkH6bdWPMIWA86vGZoAD7X9WT8zpDmjNKi7VCZCpCO1d8TCfhaD3zPdPqAXT3rjcT/vFqM7bN6IoIoRh6wyaJ2LCmGdJQNbQnFGcqBIcCUMLdS1gUFDE2CaROCM/vyPCkf5x0779ycZAsX0zhSZJ8ckEPikFNSIFekSEqEkUfyTF7Jm/VkvVjv1sekdcGazuyRP7A+fwBRZpw+</latexit><latexit sha1_base64="unTvg0MabJyH6G5m7qRLrrUAiIE=">AAACDnicbVC7SgNBFJ31GeMramkzGAI2hl0RtBGCNhYWEcwDskm4O5kkQ2YfzNzVxCVfYOOv2FgoYmtt5984eRSaeODC4Zx7ufceL5JCo21/WwuLS8srq6m19PrG5tZ2Zme3rMNYMV5ioQxV1QPNpQh4CQVKXo0UB9+TvOL1Lkd+5Y4rLcLgFgcRr/vQCURbMEAjNTO5fkO4SnS6CEqF99T1QCX9YUPQc9o/ch84QvO638xk7bw9Bp0nzpRkyRTFZubLbYUs9nmATILWNceOsJ6AQsEkH6bdWPMIWA86vGZoAD7X9WT8zpDmjNKi7VCZCpCO1d8TCfhaD3zPdPqAXT3rjcT/vFqM7bN6IoIoRh6wyaJ2LCmGdJQNbQnFGcqBIcCUMLdS1gUFDE2CaROCM/vyPCkf5x0779ycZAsX0zhSZJ8ckEPikFNSIFekSEqEkUfyTF7Jm/VkvVjv1sekdcGazuyRP7A+fwBRZpw+</latexit>

The map between CFC and comoving coordinates

The modulation effect of the long mode is canceled by the 
re-scaling of the coordinates and it is independent of the 

behavior of the background!
Higher order terms

xi = (1� ⇣L)x̄
i � x̄j@j⇣Lx̄

i +
1

2
@i⇣Lx̄

2

<latexit sha1_base64="wjiUmZWmowZ0FRO4ylYnStRx65g="></latexit><latexit sha1_base64="wjiUmZWmowZ0FRO4ylYnStRx65g="></latexit><latexit sha1_base64="wjiUmZWmowZ0FRO4ylYnStRx65g="></latexit><latexit sha1_base64="wjiUmZWmowZ0FRO4ylYnStRx65g="></latexit>

Dilation + Special Conformal Transformation

+O(x̄3) + . . .
<latexit sha1_base64="FazBNqsZjgwCWeK/6a4GTD69SNI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQKZREBV0W3bizgn1AE8tkMm2HTiZhZiKWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceL2JUKsv6NgoLi0vLK8XV0tr6xuaWub3TkmEsMGnikIWi4yFJGOWkqahipBMJggKPkbY3usz89j0Rkob8Vo0j4gZowGmfYqS01DP3q06A1BAjllynFcdDInlI706Oqg7zQyV7ZtmqWRPAeWLnpAxyNHrml+OHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkmkz9SeKgVH/ZDoYsrOFF/TyQokHIceLozO1rOepn4n9eNVf/cTSiPYkU4ni7qxwyqEGahQJ8KghUba4KwoPpWiIdIIKx0dCUdgj378jxpHddsq2bfnJbrF3kcRbAHDkAF2OAM1MEVaIAmwOARPINX8GY8GS/Gu/ExbS0Y+cwu+APj8wd+zJkP</latexit><latexit sha1_base64="FazBNqsZjgwCWeK/6a4GTD69SNI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQKZREBV0W3bizgn1AE8tkMm2HTiZhZiKWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceL2JUKsv6NgoLi0vLK8XV0tr6xuaWub3TkmEsMGnikIWi4yFJGOWkqahipBMJggKPkbY3usz89j0Rkob8Vo0j4gZowGmfYqS01DP3q06A1BAjllynFcdDInlI706Oqg7zQyV7ZtmqWRPAeWLnpAxyNHrml+OHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkmkz9SeKgVH/ZDoYsrOFF/TyQokHIceLozO1rOepn4n9eNVf/cTSiPYkU4ni7qxwyqEGahQJ8KghUba4KwoPpWiIdIIKx0dCUdgj378jxpHddsq2bfnJbrF3kcRbAHDkAF2OAM1MEVaIAmwOARPINX8GY8GS/Gu/ExbS0Y+cwu+APj8wd+zJkP</latexit><latexit sha1_base64="FazBNqsZjgwCWeK/6a4GTD69SNI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQKZREBV0W3bizgn1AE8tkMm2HTiZhZiKWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceL2JUKsv6NgoLi0vLK8XV0tr6xuaWub3TkmEsMGnikIWi4yFJGOWkqahipBMJggKPkbY3usz89j0Rkob8Vo0j4gZowGmfYqS01DP3q06A1BAjllynFcdDInlI706Oqg7zQyV7ZtmqWRPAeWLnpAxyNHrml+OHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkmkz9SeKgVH/ZDoYsrOFF/TyQokHIceLozO1rOepn4n9eNVf/cTSiPYkU4ni7qxwyqEGahQJ8KghUba4KwoPpWiIdIIKx0dCUdgj378jxpHddsq2bfnJbrF3kcRbAHDkAF2OAM1MEVaIAmwOARPINX8GY8GS/Gu/ExbS0Y+cwu+APj8wd+zJkP</latexit><latexit sha1_base64="FazBNqsZjgwCWeK/6a4GTD69SNI=">AAACB3icbVDLSsNAFJ3UV62vqEtBBotQKZREBV0W3bizgn1AE8tkMm2HTiZhZiKWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceL2JUKsv6NgoLi0vLK8XV0tr6xuaWub3TkmEsMGnikIWi4yFJGOWkqahipBMJggKPkbY3usz89j0Rkob8Vo0j4gZowGmfYqS01DP3q06A1BAjllynFcdDInlI706Oqg7zQyV7ZtmqWRPAeWLnpAxyNHrml+OHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkmkz9SeKgVH/ZDoYsrOFF/TyQokHIceLozO1rOepn4n9eNVf/cTSiPYkU4ni7qxwyqEGahQJ8KghUba4KwoPpWiIdIIKx0dCUdgj378jxpHddsq2bfnJbrF3kcRbAHDkAF2OAM1MEVaIAmwOARPINX8GY8GS/Gu/ExbS0Y+cwu+APj8wd+zJkP</latexit>

?

⌧ ! ⌧ 0 = ⌧ � ⇣L⌧
<latexit sha1_base64="Dh322NdzHydseT+8Qjn2moK+Qww=">AAACCXicbVDLSgNBEJyN7/iKevQyGHxcDLsi6EUIevHgIYKJQjaE3kknGTL7YKZXicEv0J/Rk6g3r/6Af+NszEGjdRiqu6phqoJESUOu++nkJianpmdm5/LzC4tLy4WV1ZqJUy2wKmIV66sADCoZYZUkKbxKNEIYKLwMeieZfnmN2sg4uqB+go0QOpFsSwFkV83Clk+Q+lp2ugRaxzc8m7ePsnfXv0WC5lnGm4WiW3KH4H+JNyJFNkKlWfjwW7FIQ4xIKDCm7rkJNQagSQqFd3k/NZiA6EEH65ZGEKJpDIZ57vhmO9acusiH80/vAEJj+mFgPSFQ14xr2fI/rZ5S+7AxkFGSEkbCWqzWThWnmGe18JbUKEj1LQGhpf0lF13QIMiWl7fxvfGwf0ltr+S5Je98v1g+HhUxy9bZBtthHjtgZXbKKqzKBHtgT+yVvTn3zqPz7Lx8W3PO6GaN/YLz/gXwAZpl</latexit><latexit sha1_base64="Dh322NdzHydseT+8Qjn2moK+Qww=">AAACCXicbVDLSgNBEJyN7/iKevQyGHxcDLsi6EUIevHgIYKJQjaE3kknGTL7YKZXicEv0J/Rk6g3r/6Af+NszEGjdRiqu6phqoJESUOu++nkJianpmdm5/LzC4tLy4WV1ZqJUy2wKmIV66sADCoZYZUkKbxKNEIYKLwMeieZfnmN2sg4uqB+go0QOpFsSwFkV83Clk+Q+lp2ugRaxzc8m7ePsnfXv0WC5lnGm4WiW3KH4H+JNyJFNkKlWfjwW7FIQ4xIKDCm7rkJNQagSQqFd3k/NZiA6EEH65ZGEKJpDIZ57vhmO9acusiH80/vAEJj+mFgPSFQ14xr2fI/rZ5S+7AxkFGSEkbCWqzWThWnmGe18JbUKEj1LQGhpf0lF13QIMiWl7fxvfGwf0ltr+S5Je98v1g+HhUxy9bZBtthHjtgZXbKKqzKBHtgT+yVvTn3zqPz7Lx8W3PO6GaN/YLz/gXwAZpl</latexit><latexit sha1_base64="Dh322NdzHydseT+8Qjn2moK+Qww=">AAACCXicbVDLSgNBEJyN7/iKevQyGHxcDLsi6EUIevHgIYKJQjaE3kknGTL7YKZXicEv0J/Rk6g3r/6Af+NszEGjdRiqu6phqoJESUOu++nkJianpmdm5/LzC4tLy4WV1ZqJUy2wKmIV66sADCoZYZUkKbxKNEIYKLwMeieZfnmN2sg4uqB+go0QOpFsSwFkV83Clk+Q+lp2ugRaxzc8m7ePsnfXv0WC5lnGm4WiW3KH4H+JNyJFNkKlWfjwW7FIQ4xIKDCm7rkJNQagSQqFd3k/NZiA6EEH65ZGEKJpDIZ57vhmO9acusiH80/vAEJj+mFgPSFQ14xr2fI/rZ5S+7AxkFGSEkbCWqzWThWnmGe18JbUKEj1LQGhpf0lF13QIMiWl7fxvfGwf0ltr+S5Je98v1g+HhUxy9bZBtthHjtgZXbKKqzKBHtgT+yVvTn3zqPz7Lx8W3PO6GaN/YLz/gXwAZpl</latexit><latexit sha1_base64="Dh322NdzHydseT+8Qjn2moK+Qww=">AAACCXicbVDLSgNBEJyN7/iKevQyGHxcDLsi6EUIevHgIYKJQjaE3kknGTL7YKZXicEv0J/Rk6g3r/6Af+NszEGjdRiqu6phqoJESUOu++nkJianpmdm5/LzC4tLy4WV1ZqJUy2wKmIV66sADCoZYZUkKbxKNEIYKLwMeieZfnmN2sg4uqB+go0QOpFsSwFkV83Clk+Q+lp2ugRaxzc8m7ePsnfXv0WC5lnGm4WiW3KH4H+JNyJFNkKlWfjwW7FIQ4xIKDCm7rkJNQagSQqFd3k/NZiA6EEH65ZGEKJpDIZ57vhmO9acusiH80/vAEJj+mFgPSFQ14xr2fI/rZ5S+7AxkFGSEkbCWqzWThWnmGe18JbUKEj1LQGhpf0lF13QIMiWl7fxvfGwf0ltr+S5Je98v1g+HhUxy9bZBtthHjtgZXbKKqzKBHtgT+yVvTn3zqPz7Lx8W3PO6GaN/YLz/gXwAZpl</latexit>

⌧ ! ⌧̄ = ⌧ + ⇣L⌧
<latexit sha1_base64="URvruKXGMz21fZfhWhXjb7jFLGo=">AAACDnicbVDLSgMxFM34tr6qLt0EiyAIZUYE3QiiGxcuKtgHdEq5E2/bYOZBckepQ/9Bf0ZXou5c+AP+jZnahbaeRTg55wRyTpAoach1v5yp6ZnZufmFxcLS8srqWnF9o2biVAusiljFuhGAQSUjrJIkhY1EI4SBwnpwc5b79VvURsbRFfUTbIXQjWRHCiArtYt7PkHqa9ntEWgd33E/AJ3l4uA4P/f8eyRoX+S8XSy5ZXcIPkm8ESmxESrt4qd/HYs0xIiEAmOanptQKwNNUigcFPzUYALiBrrYtDSCEE0rG5Ya8J1OrDn1kA/vv7MZhMb0w8BmQqCeGfdy8T+vmVLnqJXJKEkJI2Ej1uukilPM8234tdQoSPUtAaGl/SUXPdAgyC5YsPW98bKTpLZf9tyyd3lQOjkdDbHAttg222UeO2Qn7JxVWJUJ9sie2Rt7dx6cJ+fFef2JTjmjN5vsD5yPb4yMnPc=</latexit><latexit sha1_base64="URvruKXGMz21fZfhWhXjb7jFLGo=">AAACDnicbVDLSgMxFM34tr6qLt0EiyAIZUYE3QiiGxcuKtgHdEq5E2/bYOZBckepQ/9Bf0ZXou5c+AP+jZnahbaeRTg55wRyTpAoach1v5yp6ZnZufmFxcLS8srqWnF9o2biVAusiljFuhGAQSUjrJIkhY1EI4SBwnpwc5b79VvURsbRFfUTbIXQjWRHCiArtYt7PkHqa9ntEWgd33E/AJ3l4uA4P/f8eyRoX+S8XSy5ZXcIPkm8ESmxESrt4qd/HYs0xIiEAmOanptQKwNNUigcFPzUYALiBrrYtDSCEE0rG5Ya8J1OrDn1kA/vv7MZhMb0w8BmQqCeGfdy8T+vmVLnqJXJKEkJI2Ej1uukilPM8234tdQoSPUtAaGl/SUXPdAgyC5YsPW98bKTpLZf9tyyd3lQOjkdDbHAttg222UeO2Qn7JxVWJUJ9sie2Rt7dx6cJ+fFef2JTjmjN5vsD5yPb4yMnPc=</latexit><latexit sha1_base64="URvruKXGMz21fZfhWhXjb7jFLGo=">AAACDnicbVDLSgMxFM34tr6qLt0EiyAIZUYE3QiiGxcuKtgHdEq5E2/bYOZBckepQ/9Bf0ZXou5c+AP+jZnahbaeRTg55wRyTpAoach1v5yp6ZnZufmFxcLS8srqWnF9o2biVAusiljFuhGAQSUjrJIkhY1EI4SBwnpwc5b79VvURsbRFfUTbIXQjWRHCiArtYt7PkHqa9ntEWgd33E/AJ3l4uA4P/f8eyRoX+S8XSy5ZXcIPkm8ESmxESrt4qd/HYs0xIiEAmOanptQKwNNUigcFPzUYALiBrrYtDSCEE0rG5Ya8J1OrDn1kA/vv7MZhMb0w8BmQqCeGfdy8T+vmVLnqJXJKEkJI2Ej1uukilPM8234tdQoSPUtAaGl/SUXPdAgyC5YsPW98bKTpLZf9tyyd3lQOjkdDbHAttg222UeO2Qn7JxVWJUJ9sie2Rt7dx6cJ+fFef2JTjmjN5vsD5yPb4yMnPc=</latexit><latexit sha1_base64="URvruKXGMz21fZfhWhXjb7jFLGo=">AAACDnicbVDLSgMxFM34tr6qLt0EiyAIZUYE3QiiGxcuKtgHdEq5E2/bYOZBckepQ/9Bf0ZXou5c+AP+jZnahbaeRTg55wRyTpAoach1v5yp6ZnZufmFxcLS8srqWnF9o2biVAusiljFuhGAQSUjrJIkhY1EI4SBwnpwc5b79VvURsbRFfUTbIXQjWRHCiArtYt7PkHqa9ntEWgd33E/AJ3l4uA4P/f8eyRoX+S8XSy5ZXcIPkm8ESmxESrt4qd/HYs0xIiEAmOanptQKwNNUigcFPzUYALiBrrYtDSCEE0rG5Ya8J1OrDn1kA/vv7MZhMb0w8BmQqCeGfdy8T+vmVLnqJXJKEkJI2Ej1uukilPM8234tdQoSPUtAaGl/SUXPdAgyC5YsPW98bKTpLZf9tyyd3lQOjkdDbHAttg222UeO2Qn7JxVWJUJ9sie2Rt7dx6cJ+fFef2JTjmjN5vsD5yPb4yMnPc=</latexit>



Outline 1

• Motivation.


• Slow roll single field inflation & the consistency relation.


• Ultra-slow roll Inflation & breakdown of the consistency relation.


• Generalization of the consistency relation.


• An application: the vanishing of the bispectrum. 


• Conclusions.



Conclusions 19

• We have generalized the well known consistency relation for models 
where the curvature perturbation evolves on super horizon scales. 
For both models, attractor and non-attractor, the modulation of small 
modes by long ones, in comoving gauge, can be understood as the 
result of a symmetry. 


• We have showed that the observable squeezed bispectrum vanishes 
at leading order, for all canonical single field models of inflation.


• If tomorrow we measure a sizable amount of local non-Gaussianity, 
from where does it come from? Multi-field? Non BV vacuum models? 
Non-canonical kinetic terms?


