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Preamble

So far initial conditions 
for cosmological 
perturbations are  
consistent with 
Gaussianity

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
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Preamble

But, what if: We are  
missing certain  

types of NG  
not being  

search for?

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R

So far initial conditions 
for cosmological 
perturbations are  
consistent with 
Gaussianity
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Preamble

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

So far initial conditions 
for cosmological 
perturbations are  
consistent with 
Gaussianity

But, what if: We are  
missing certain  

types of NG  
not being  

search for?

This may be relevant for the study of phenomena 
associated to large but rare fluctuations (PBH’s)
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t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

RH = H
�1

<latexit sha1_base64="0TEJL/V6HvTNfkQ4O3ZdYd9mF5s=">AAAB7nicdVDLTgJBEOzFF+IL9ehlIjHxItnFFfBgQvTCEY08EljJ7DDAhNmHM7MmZLO/oSej3vwYf8C/cRYxUaN1qq6qTrraDTmTyjTfjczC4tLySnY1t7a+sbmV395pySAShDZJwAPRcbGknPm0qZjitBMKij2X07Y7uUj99h0VkgX+tZqG1PHwyGdDRrDSknPVj+vJGarfxEdW0s8XzOJptVyyy8gsmmbFKlkpKVXsYxtZWklRgDka/fxbbxCQyKO+IhxL2bXMUDkxFooRTpNcL5I0xGSCR7SrqY89Kp14dnSCDoaBQGpM0Wz+no2xJ+XUc3XGw2osf3up+JfXjdSw6sTMDyNFfaIj2htGHKkApd3RgAlKFJ9qgolg+kpExlhgovSHcrr+V0f0P2mVipZdPLm0C7Xz+SOysAf7cAgWVKAGdWhAEwjcwgM8w4sRGvfGo/H0Gc0Y851d+AHj9QPFho8l</latexit>

Primordial fluctuations 02



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

�k(t) =
�⇢k
⇢

<latexit sha1_base64="HB8tYp2Y7U8gVwmUVCYYEBZaDOI=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0Wom5JIi26EohuXFewDmhAm00k7dPJg5kYoIV/ixl9x40IRwZX+jdOHoK0HLpw5517m3uMngiuwrC+jsLK6tr5R3Cxtbe/s7pn7B20Vp5KyFo1FLLs+UUzwiLWAg2DdRDIS+oJ1/NH1xO/cM6l4HN3BOGFuSAYRDzgloCXPrDt9JoB4meMHeJTjCpziS+wEktBsZmFHDuMfP88mr9wzy1bVmgIvE3tOymiOpmd+OP2YpiGLgAqiVM+2EnAzIoFTwfKSkyqWEDoiA9bTNCIhU242PS/HJ1rp4yCWuiLAU/X3REZCpcahrztDAkO16E3E/7xeCsGFm/EoSYFFdPZRkAoMMZ5khftcMgpirAmhkutdMR0SHQ3oREs6BHvx5GXSPqvatWr9tlZuXM3jKKIjdIwqyEbnqIFuUBO1EEUP6Am9oFfj0Xg23oz3WWvBmM8coj8wPr8BxBOiUQ==</latexit>

Primordial fluctuations 02



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

�k(t) =
�⇢k
⇢

<latexit sha1_base64="HB8tYp2Y7U8gVwmUVCYYEBZaDOI=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0Wom5JIi26EohuXFewDmhAm00k7dPJg5kYoIV/ixl9x40IRwZX+jdOHoK0HLpw5517m3uMngiuwrC+jsLK6tr5R3Cxtbe/s7pn7B20Vp5KyFo1FLLs+UUzwiLWAg2DdRDIS+oJ1/NH1xO/cM6l4HN3BOGFuSAYRDzgloCXPrDt9JoB4meMHeJTjCpziS+wEktBsZmFHDuMfP88mr9wzy1bVmgIvE3tOymiOpmd+OP2YpiGLgAqiVM+2EnAzIoFTwfKSkyqWEDoiA9bTNCIhU242PS/HJ1rp4yCWuiLAU/X3REZCpcahrztDAkO16E3E/7xeCsGFm/EoSYFFdPZRkAoMMZ5khftcMgpirAmhkutdMR0SHQ3oREs6BHvx5GXSPqvatWr9tlZuXM3jKKIjdIwqyEbnqIFuUBO1EEUP6Am9oFfj0Xg23oz3WWvBmM8coj8wPr8BxBOiUQ==</latexit>

Primordial fluctuations 02



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

�k(t) =
�⇢k
⇢

<latexit sha1_base64="HB8tYp2Y7U8gVwmUVCYYEBZaDOI=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0Wom5JIi26EohuXFewDmhAm00k7dPJg5kYoIV/ixl9x40IRwZX+jdOHoK0HLpw5517m3uMngiuwrC+jsLK6tr5R3Cxtbe/s7pn7B20Vp5KyFo1FLLs+UUzwiLWAg2DdRDIS+oJ1/NH1xO/cM6l4HN3BOGFuSAYRDzgloCXPrDt9JoB4meMHeJTjCpziS+wEktBsZmFHDuMfP88mr9wzy1bVmgIvE3tOymiOpmd+OP2YpiGLgAqiVM+2EnAzIoFTwfKSkyqWEDoiA9bTNCIhU242PS/HJ1rp4yCWuiLAU/X3REZCpcahrztDAkO16E3E/7xeCsGFm/EoSYFFdPZRkAoMMZ5khftcMgpirAmhkutdMR0SHQ3oREs6BHvx5GXSPqvatWr9tlZuXM3jKKIjdIwqyEbnqIFuUBO1EEUP6Am9oFfj0Xg23oz3WWvBmM8coj8wPr8BxBOiUQ==</latexit>

�k(tini)

<latexit sha1_base64="uFO0fhrJ0rTL3HCw/x5cmHziZJo=">AAACBXicbZDLSgMxFIYz9VbrrepSF8Ei1E2ZkYoui25cVrAXaMuQyWTa0CQzJGeEMnTjxldx40IRt76DO9/G9LLQ1h8CH/85h5PzB4ngBlz328mtrK6tb+Q3C1vbO7t7xf2DpolTTVmDxiLW7YAYJrhiDeAgWDvRjMhAsFYwvJnUWw9MGx6rexglrCdJX/GIUwLW8ovH3ZAJIH7WDSI8HOMyWNQSc8XHZ36x5FbcqfAyeHMoobnqfvGrG8Y0lUwBFcSYjucm0MuIBk4FGxe6qWEJoUPSZx2Likhmetn0ijE+tU6Io1jbpwBP3d8TGZHGjGRgOyWBgVmsTcz/ap0UoqtexlWSAlN0tihKBYYYTyLBIdeMghhZIFRz+1dMB0QTCja4gg3BWzx5GZrnFa9aubirlmrX8zjy6AidoDLy0CWqoVtURw1E0SN6Rq/ozXlyXpx352PWmnPmM4foj5zPH69EmA4=</latexit>

Primordial fluctuations 02



Adiabaticity 

Primordial fluctuations

CMB and LSS tell us that the statistics 
of                 is consistent with the 
following three characteristics:

�k(tini)

<latexit sha1_base64="uFO0fhrJ0rTL3HCw/x5cmHziZJo=">AAACBXicbZDLSgMxFIYz9VbrrepSF8Ei1E2ZkYoui25cVrAXaMuQyWTa0CQzJGeEMnTjxldx40IRt76DO9/G9LLQ1h8CH/85h5PzB4ngBlz328mtrK6tb+Q3C1vbO7t7xf2DpolTTVmDxiLW7YAYJrhiDeAgWDvRjMhAsFYwvJnUWw9MGx6rexglrCdJX/GIUwLW8ovH3ZAJIH7WDSI8HOMyWNQSc8XHZ36x5FbcqfAyeHMoobnqfvGrG8Y0lUwBFcSYjucm0MuIBk4FGxe6qWEJoUPSZx2Likhmetn0ijE+tU6Io1jbpwBP3d8TGZHGjGRgOyWBgVmsTcz/ap0UoqtexlWSAlN0tihKBYYYTyLBIdeMghhZIFRz+1dMB0QTCja4gg3BWzx5GZrnFa9aubirlmrX8zjy6AidoDLy0CWqoVtURw1E0SN6Rq/ozXlyXpx352PWmnPmM4foj5zPH69EmA4=</latexit>

Gaussianity

Almost scale independency

03



Adiabaticity 

Every inhomogeneity is determined by a single 
fluctuation

Primordial fluctuations

<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

<latexit sha1_base64="mMowKTIKMop2EfAZWY2sXXqexXg=">AAACKnicbVBNS8NAEN34WetX1aOXxSLopSRS1GOtF48qVoWmhsl2o0s3m7A7EUrI7/HiX/HSgyJe/SFuPwStPlh4+2YeM/PCVAqDrvvuzMzOzS8slpbKyyura+uVjc1rk2Sa8RZLZKJvQzBcCsVbKFDy21RziEPJb8Le6bB+88i1EYm6wn7KOzHcKxEJBmiloHLid7lECHI/jGivuMt9HdMm6ILuYTD6CCWKfeqnOkkxoX4M+MBA0stvS1CpujV3BPqXeBNSJROcB5WB301YFnOFTIIxbc9NsZODRsEkL8p+ZngKrAf3vG2pgpibTj46taC7VunSKNH2KaQj9acjh9iYfhzazuGmZro2FP+rtTOMjju5UGmGXLHxoCiT1N48zI12heYMZd8SYFrYXSl7AA0MbbplG4I3ffJfcn1Q8w5r9Yt6tdGcxFEi22SH7BGPHJEGOSPnpEUYeSIv5JW8Oc/OwHl3PsatM87Es0V+wfn8AlRdpzU=</latexit>

�Bar
k (tini) / Rk

<latexit sha1_base64="jXd8G+bXxUcQ/lfqCO9kpxyi8rM=">AAACKXicbVBNS8NAFNzU7/pV9ehlsQh6KYkU9VjUgxdBxVahqWGz3bRLN5uw+yKUkL/jxb/iRUFRr/4RN20ErQ4sDDPvsW/GjwXXYNvvVmlqemZ2bn6hvLi0vLJaWVtv6ShRlDVpJCJ14xPNBJesCRwEu4kVI6Ev2LU/OM796zumNI/kFQxj1glJT/KAUwJG8ioNt8sEEC91/QAPstvUVSE+OcvwDngjziXPdrEbqyiGCLshgT4lAl9+b3iVql2zR8B/iVOQKipw7lWe3W5Ek5BJoIJo3XbsGDopUcCpYFnZTTSLCR2QHmsbKknIdCcdJc3wtlG6OIiUeRLwSP25kZJQ62Hom8n8Uj3p5eJ/XjuB4LCTchknwCQdfxQkApvMeW24yxWjIIaGEKq4uRXTPlGEgim3bEpwJiP/Ja29mrNfq1/Uq42joo55tIm20A5y0AFqoFN0jpqIonv0iF7Qq/VgPVlv1sd4tGQVOxvoF6zPL0jUpqc=</latexit>

�DM
k (tini) / Rk

<latexit sha1_base64="UrLcT9V7Sb4OHuoTGVU7jVw3bag="></latexit>

��k(tini) / Rk

<latexit sha1_base64="fwL7dSpGhJa5avV4MJ/7DQmjb0c=">AAACJnicbVDLSgMxFM34rPU16tJNsAh1U2akqBuh6MZlFfuATi2ZNNOGZjJDckcow3yNG3/FjYuKiDs/xfQhaOuBwOGce8k9x48F1+A4n9bS8srq2npuI7+5tb2za+/t13WUKMpqNBKRavpEM8ElqwEHwZqxYiT0BWv4g+ux33hkSvNI3sMwZu2Q9CQPOCVgpI596XWZANJJPT/Ag+wh9WSS4SIYQYWYS56dYC9WUQwR9kICfUoEvvsZ79gFp+RMgBeJOyMFNEO1Y4+8bkSTkEmggmjdcp0Y2ilRwKlgWd5LNIsJHZAeaxkqSch0O53EzPCxUbo4iJR5EvBE/b2RklDrYeibyfGlet4bi/95rQSCi3bKZZwAk3T6UZAIbDKPO8NdrhgFMTSEUMXNrZj2iSIUTLN5U4I7H3mR1E9L7lmpfFsuVK5mdeTQITpCReSic1RBN6iKaoiiJ/SCRujNerZerXfrYzq6ZM12DtAfWF/fnqGl3A==</latexit>

�⌫k(tini) / Rk

04



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

�k(tini)

<latexit sha1_base64="uFO0fhrJ0rTL3HCw/x5cmHziZJo=">AAACBXicbZDLSgMxFIYz9VbrrepSF8Ei1E2ZkYoui25cVrAXaMuQyWTa0CQzJGeEMnTjxldx40IRt76DO9/G9LLQ1h8CH/85h5PzB4ngBlz328mtrK6tb+Q3C1vbO7t7xf2DpolTTVmDxiLW7YAYJrhiDeAgWDvRjMhAsFYwvJnUWw9MGx6rexglrCdJX/GIUwLW8ovH3ZAJIH7WDSI8HOMyWNQSc8XHZ36x5FbcqfAyeHMoobnqfvGrG8Y0lUwBFcSYjucm0MuIBk4FGxe6qWEJoUPSZx2Likhmetn0ijE+tU6Io1jbpwBP3d8TGZHGjGRgOyWBgVmsTcz/ap0UoqtexlWSAlN0tihKBYYYTyLBIdeMghhZIFRz+1dMB0QTCja4gg3BWzx5GZrnFa9aubirlmrX8zjy6AidoDLy0CWqoVtURw1E0SN6Rq/ozXlyXpx352PWmnPmM4foj5zPH69EmA4=</latexit>

Primordial fluctuations 05



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)

05Primordial fluctuations



Gaussianity

Primordial fluctuations

<latexit sha1_base64="6K0n4sKEhZVvuSlweGbD4arLRko=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyWRoi6LblxWsQ9oSplMJ+3QySTMTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48ecKe0439bS8srq2npho7i5tb2za+/tN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64zv/VApWKRuNfjmHZDPBAsYARrI/XsQy/EekgwR3eonHp+gEaT055dcirOFGiRuDkpQY56z/7y+hFJQio04VipjuvEuptiqRnhdFL0EkVjTEZ4QDuGChxS1U2n6SfoxCh9FETSPKHRVP29keJQqXHom8ksq5r3MvE/r5Po4LKbMhEnmgoyOxQkHOkIZVWgPpOUaD42BBPJTFZEhlhiok1hRVOCO//lRdI8q7jnlepttVS7yusowBEcQxlcuIAa3EAdGkDgEZ7hFd6sJ+vFerc+ZqNLVr5zAH9gff4A6PiUPA==</latexit>

R(k)

<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

06



Gaussianity

Power spectrum

Primordial fluctuations

<latexit sha1_base64="6K0n4sKEhZVvuSlweGbD4arLRko=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyWRoi6LblxWsQ9oSplMJ+3QySTMTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48ecKe0439bS8srq2npho7i5tb2za+/tN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64zv/VApWKRuNfjmHZDPBAsYARrI/XsQy/EekgwR3eonHp+gEaT055dcirOFGiRuDkpQY56z/7y+hFJQio04VipjuvEuptiqRnhdFL0EkVjTEZ4QDuGChxS1U2n6SfoxCh9FETSPKHRVP29keJQqXHom8ksq5r3MvE/r5Po4LKbMhEnmgoyOxQkHOkIZVWgPpOUaD42BBPJTFZEhlhiok1hRVOCO//lRdI8q7jnlepttVS7yusowBEcQxlcuIAa3EAdGkDgEZ7hFd6sJ+vFerc+ZqNLVr5zAH9gff4A6PiUPA==</latexit>

R(k)

<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

06



Almost scale independent

Primordial fluctuations

<latexit sha1_base64="itp+NFymrd7bx8+T+kf07UDJc1w="></latexit>

PR(k) =
2⇡2

k3
�R(k)

<latexit sha1_base64="mUFVQznC1AoKArcgmliWh3yS5KY="></latexit>

�R(k) = A

✓
k

k⇤

◆ns�1

<latexit sha1_base64="HvB37hg8iWQIE4Ro8UfxdctMW8I=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkIipeqt6MVjBfsBbQib7aRdutnE3Y1QS3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZF6acKe2631ZhbX1jc6u4XdrZ3dsv2weHLZVkkkKTJjyRnZAo4ExAUzPNoZNKIHHIoR2ObmZ++xGkYom41+MU/JgMBIsYJdpIgV0WgcI9xWJ4wK5zVQvsiuu4c+BV4uWkgnI0Avur109oFoPQlBOlup6ban9CpGaUw7TUyxSkhI7IALqGChKD8ifzw6f41Ch9HCXSlNB4rv6emJBYqXEcms6Y6KFa9mbif14309GlP2EizTQIulgUZRzrBM9SwH0mgWo+NoRQycytmA6JJFSbrEomBG/55VXSOne8mlO9q1bq13kcRXSMTtAZ8tAFqqNb1EBNRFGGntErerOerBfr3fpYtBasfOYI/YH1+QMVmZIS</latexit>

ns ' 0.96
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Non-Gaussianity?
<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="6K0n4sKEhZVvuSlweGbD4arLRko=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyWRoi6LblxWsQ9oSplMJ+3QySTMTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48ecKe0439bS8srq2npho7i5tb2za+/tN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64zv/VApWKRuNfjmHZDPBAsYARrI/XsQy/EekgwR3eonHp+gEaT055dcirOFGiRuDkpQY56z/7y+hFJQio04VipjuvEuptiqRnhdFL0EkVjTEZ4QDuGChxS1U2n6SfoxCh9FETSPKHRVP29keJQqXHom8ksq5r3MvE/r5Po4LKbMhEnmgoyOxQkHOkIZVWgPpOUaD42BBPJTFZEhlhiok1hRVOCO//lRdI8q7jnlepttVS7yusowBEcQxlcuIAa3EAdGkDgEZ7hFd6sJ+vFerc+ZqNLVr5zAH9gff4A6PiUPA==</latexit>

R(k)

08



Non-Gaussianity?
<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="mf+74z53aA2vCeaN1OrfY5YAWTw=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhJDU0NZd0Y3LCvYhbSiTyaQdOpMJMxOhhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niBhVGnH+bAKK6tr6xvFzdLW9s7uXnn/oKNEKjFpY8GE7AVIEUZj0tZUM9JLJEE8YKQbTK5yv3tPpKIivtXThPgcjWIaUYy0ke7gGRzgUGg1LFcc+6JRq3o16NiOU3erbk6qde/cg65RclTAEq1h+X0QCpxyEmvMkFJ910m0nyGpKWZkVhqkiiQIT9CI9A2NESfKz+YHz+CJUUIYCWkq1nCufp/IEFdqygPTyZEeq99eLv7l9VMdNfyMxkmqSYwXi6KUQS1g/j0MqSRYs6khCEtqboV4jCTC2mRUMiF8fQr/J52q7dZs78arNC+XcRTBETgGp8AFddAE16AF2gADDh7AE3i2pPVovVivi9aCtZw5BD9gvX0CJVuQAw==</latexit>

+ · · ·

<latexit sha1_base64="6K0n4sKEhZVvuSlweGbD4arLRko=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyWRoi6LblxWsQ9oSplMJ+3QySTMTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48ecKe0439bS8srq2npho7i5tb2za+/tN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64zv/VApWKRuNfjmHZDPBAsYARrI/XsQy/EekgwR3eonHp+gEaT055dcirOFGiRuDkpQY56z/7y+hFJQio04VipjuvEuptiqRnhdFL0EkVjTEZ4QDuGChxS1U2n6SfoxCh9FETSPKHRVP29keJQqXHom8ksq5r3MvE/r5Po4LKbMhEnmgoyOxQkHOkIZVWgPpOUaD42BBPJTFZEhlhiok1hRVOCO//lRdI8q7jnlepttVS7yusowBEcQxlcuIAa3EAdGkDgEZ7hFd6sJ+vFerc+ZqNLVr5zAH9gff4A6PiUPA==</latexit>

R(k)
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Non-Gaussianity?
<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="6K0n4sKEhZVvuSlweGbD4arLRko=">AAAB/XicbVDLSsNAFL3xWesrPnZuBotQNyWRoi6LblxWsQ9oSplMJ+3QySTMTIQair/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48ecKe0439bS8srq2npho7i5tb2za+/tN1WUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64zv/VApWKRuNfjmHZDPBAsYARrI/XsQy/EekgwR3eonHp+gEaT055dcirOFGiRuDkpQY56z/7y+hFJQio04VipjuvEuptiqRnhdFL0EkVjTEZ4QDuGChxS1U2n6SfoxCh9FETSPKHRVP29keJQqXHom8ksq5r3MvE/r5Po4LKbMhEnmgoyOxQkHOkIZVWgPpOUaD42BBPJTFZEhlhiok1hRVOCO//lRdI8q7jnlepttVS7yusowBEcQxlcuIAa3EAdGkDgEZ7hFd6sJ+vFerc+ZqNLVr5zAH9gff4A6PiUPA==</latexit>

R(k)

<latexit sha1_base64="afJhHqGy063S4x6J6hOIsi0PLXY="></latexit>

Z[J ] ⌘
Z

DR ⇢[R] e�i
R
k JkRk

<latexit sha1_base64="x6OFhYo8GJwtp+snilHds2WzofA="></latexit>

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0

08

<latexit sha1_base64="mf+74z53aA2vCeaN1OrfY5YAWTw=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhJDU0NZd0Y3LCvYhbSiTyaQdOpMJMxOhhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niBhVGnH+bAKK6tr6xvFzdLW9s7uXnn/oKNEKjFpY8GE7AVIEUZj0tZUM9JLJEE8YKQbTK5yv3tPpKIivtXThPgcjWIaUYy0ke7gGRzgUGg1LFcc+6JRq3o16NiOU3erbk6qde/cg65RclTAEq1h+X0QCpxyEmvMkFJ910m0nyGpKWZkVhqkiiQIT9CI9A2NESfKz+YHz+CJUUIYCWkq1nCufp/IEFdqygPTyZEeq99eLv7l9VMdNfyMxkmqSYwXi6KUQS1g/j0MqSRYs6khCEtqboV4jCTC2mRUMiF8fQr/J52q7dZs78arNC+XcRTBETgGp8AFddAE16AF2gADDh7AE3i2pPVovVivi9aCtZw5BD9gvX0CJVuQAw==</latexit>

+ · · ·



Non-Gaussianity?
<latexit sha1_base64="x6OFhYo8GJwtp+snilHds2WzofA="></latexit>

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0
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Non-Gaussianity?
<latexit sha1_base64="x6OFhYo8GJwtp+snilHds2WzofA="></latexit>

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0

09



Non-Gaussianity?
<latexit sha1_base64="x6OFhYo8GJwtp+snilHds2WzofA="></latexit>

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0

09



Non-Gaussianity?

<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="mf+74z53aA2vCeaN1OrfY5YAWTw=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhJDU0NZd0Y3LCvYhbSiTyaQdOpMJMxOhhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niBhVGnH+bAKK6tr6xvFzdLW9s7uXnn/oKNEKjFpY8GE7AVIEUZj0tZUM9JLJEE8YKQbTK5yv3tPpKIivtXThPgcjWIaUYy0ke7gGRzgUGg1LFcc+6JRq3o16NiOU3erbk6qde/cg65RclTAEq1h+X0QCpxyEmvMkFJ910m0nyGpKWZkVhqkiiQIT9CI9A2NESfKz+YHz+CJUUIYCWkq1nCufp/IEFdqygPTyZEeq99eLv7l9VMdNfyMxkmqSYwXi6KUQS1g/j0MqSRYs6khCEtqboV4jCTC2mRUMiF8fQr/J52q7dZs78arNC+XcRTBETgGp8AFddAE16AF2gADDh7AE3i2pPVovVivi9aCtZw5BD9gvX0CJVuQAw==</latexit>

+ · · ·
The bispectrum parametrizes the simplest deviation to NG
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Non-Gaussianity?

<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="tuEnfrVYfUW/v17Zr2ASKTsYvcc="></latexit>

+ · · · =
Z

k1

Z

k2

Z

k3

B(k1,k2,k2)Rk1Rk2Rk3 + · · ·

<latexit sha1_base64="eZDi1gxdOU8Om6wDFMSggwXg2JM=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJDW3elblxWsA9oQplMb9KxkwczE6GE/oOuRN35Pf6Af+OkVlDRszr3nHPhnuunnEllWe/Gyura+sZmaau8vbO7t185OOzJJBMUujThiRj4RAJnMXQVUxwGqQAS+Rz6/vSy8Pt3ICRL4hs1S8GLSBizgFGitNR32ywM3XxUqVrmRbNec+rYMi2rYdfsgtQazrmDba0UqKIlOqPKmztOaBZBrCgnUg5tK1VeToRilMO87GYSUkKnJIShpjGJQHr54tw5Pg0SgdUE8GL+ns1JJOUs8nUmImoif3uF+Jc3zFTQ9HIWp5mCmOqI9oKMY5XgojUeMwFU8ZkmhAqmr8R0QgShSv+mrOt/dcT/k17NtOumc+1UW+3lI0roGJ2gM2SjBmqhK9RBXUTRFD2gZ/Ri3Br3xqPx9BldMZY7R+gHjNcPa1SNTA==</latexit>

(
The bispectrum parametrizes the simplest deviation to NG

<latexit sha1_base64="mf+74z53aA2vCeaN1OrfY5YAWTw=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhJDU0NZd0Y3LCvYhbSiTyaQdOpMJMxOhhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niBhVGnH+bAKK6tr6xvFzdLW9s7uXnn/oKNEKjFpY8GE7AVIEUZj0tZUM9JLJEE8YKQbTK5yv3tPpKIivtXThPgcjWIaUYy0ke7gGRzgUGg1LFcc+6JRq3o16NiOU3erbk6qde/cg65RclTAEq1h+X0QCpxyEmvMkFJ910m0nyGpKWZkVhqkiiQIT9CI9A2NESfKz+YHz+CJUUIYCWkq1nCufp/IEFdqygPTyZEeq99eLv7l9VMdNfyMxkmqSYwXi6KUQS1g/j0MqSRYs6khCEtqboV4jCTC2mRUMiF8fQr/J52q7dZs78arNC+XcRTBETgGp8AFddAE16AF2gADDh7AE3i2pPVovVivi9aCtZw5BD9gvX0CJVuQAw==</latexit>

+ · · ·
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Non-Gaussianity?

<latexit sha1_base64="c3We2w9Pl4MdWOe6kw5raXa7YY0="></latexit>

⇢[R] / e�
1
2

R
k

|Rk|2
P (k)

<latexit sha1_base64="tuEnfrVYfUW/v17Zr2ASKTsYvcc="></latexit>

+ · · · =
Z

k1

Z

k2

Z

k3

B(k1,k2,k2)Rk1Rk2Rk3 + · · ·

<latexit sha1_base64="eZDi1gxdOU8Om6wDFMSggwXg2JM=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuQlJDW3elblxWsA9oQplMb9KxkwczE6GE/oOuRN35Pf6Af+OkVlDRszr3nHPhnuunnEllWe/Gyura+sZmaau8vbO7t185OOzJJBMUujThiRj4RAJnMXQVUxwGqQAS+Rz6/vSy8Pt3ICRL4hs1S8GLSBizgFGitNR32ywM3XxUqVrmRbNec+rYMi2rYdfsgtQazrmDba0UqKIlOqPKmztOaBZBrCgnUg5tK1VeToRilMO87GYSUkKnJIShpjGJQHr54tw5Pg0SgdUE8GL+ns1JJOUs8nUmImoif3uF+Jc3zFTQ9HIWp5mCmOqI9oKMY5XgojUeMwFU8ZkmhAqmr8R0QgShSv+mrOt/dcT/k17NtOumc+1UW+3lI0roGJ2gM2SjBmqhK9RBXUTRFD2gZ/Ri3Br3xqPx9BldMZY7R+gHjNcPa1SNTA==</latexit>

(

= (2⇡)3�(k1 + k2 + k3)B(k1,k2,k3)
<latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit>

<latexit sha1_base64="isxOs914tM5kH5JxlCXqG3uF91k=">AAACOHicbVC7TsMwFHV4lvIKMLJYVEhMVVIqYKxgYSyIPqQmihz3prXqPGQ7SFWUH4Nf4AfYYELAxhfgtB2g7Z2Ozzm+uuf4CWdSWdarsbK6tr6xWdoqb+/s7u2bB4dtGaeCQovGPBZdn0jgLIKWYopDNxFAQp9Dxx/dFHrnEYRkcfSgxgm4IRlELGCUKE15ZsvhJBpwwE5I1JASju+9LHP8AI9yz86X0rXl9LmmxXSZZ1asqjUZvAjsGaig2TQ988XpxzQNIVKUEyl7tpUoNyNCMcohLzuphITQERlAT8OIhCDdbBI/x6dBLLAaAp68/3ozEko5Dn3tKQ6W81pBLtN6qQqu3IxFSaogotqitSDlWMW4aBH3mQCq+FgDQgXTV2I6JIJQpbsu6/j2fNhF0K5V7Ytq/a5eaVzPiiihY3SCzpCNLlED3aImaiGKntE7+kLfxpPxZnwYn1PrijH7c4T+jfHzCyCkrIQ=</latexit>

hRk1Rk2Rk3i

The bispectrum parametrizes the simplest deviation to NG

<latexit sha1_base64="mf+74z53aA2vCeaN1OrfY5YAWTw=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhJDU0NZd0Y3LCvYhbSiTyaQdOpMJMxOhhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niBhVGnH+bAKK6tr6xvFzdLW9s7uXnn/oKNEKjFpY8GE7AVIEUZj0tZUM9JLJEE8YKQbTK5yv3tPpKIivtXThPgcjWIaUYy0ke7gGRzgUGg1LFcc+6JRq3o16NiOU3erbk6qde/cg65RclTAEq1h+X0QCpxyEmvMkFJ910m0nyGpKWZkVhqkiiQIT9CI9A2NESfKz+YHz+CJUUIYCWkq1nCufp/IEFdqygPTyZEeq99eLv7l9VMdNfyMxkmqSYwXi6KUQS1g/j0MqSRYs6khCEtqboV4jCTC2mRUMiF8fQr/J52q7dZs78arNC+XcRTBETgGp8AFddAE16AF2gADDh7AE3i2pPVovVivi9aCtZw5BD9gvX0CJVuQAw==</latexit>

+ · · ·
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Non-Gaussianity?
In the absence of a specific theory, a common parametrization for the 
bispectrum is the          parameter

<latexit sha1_base64="24G+GeIvfFtSlgUicyXAzHn+uVI=">AAAB63icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKjLohsXIhXsD7ZDyaR32tBkZkgyQhn6FLoSdefb+AK+jWmdhbae1Zd7TuCeGySCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUfAIG4Ybge1EIZWBwFYwupr6rUdUmsfRvRkn6Es6iHjIGTV29BD2sq6S5PZm0itX3Ko7E1kEL4cK5Kr3yp/dfsxSiZFhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FiMqETtZ7ONJ+QojBUxQySz9+9sRqXWYxnYjKRmqOe96fA/r5Oa8MLPeJSkBiNmI9YLU0FMTKbFSZ8rZEaMLVCmuN2SsCFVlBl7npKt782XXYTmSdU7q57enVZql/khinAAh3AMHpxDDa6hDg1gEMEzvMG7I50n58V5/YkWnPzPPvyR8/ENDHuOLg==</latexit>

fNL

<latexit sha1_base64="syhcnPAP+2A8v5jtNBFpsPiIMqI="></latexit>

R(x) = RG(x) +
3

5
f loc
NL R2

G(x)
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NL ⇥

⇣
P (k1)P (k2) + P (k2)P (k3) + P (k3)P (k1)

⌘
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<latexit sha1_base64="rr+L2Qlg3C8nV8ZktW6j5etGm4Y="></latexit>

B(k1,k2,k3) =
18

5
A2

X

type

f type
NL Stype(k1, k2, k3)
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t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t = 0
<latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit><latexit sha1_base64="ik27hWOelDgnLY/04Wbi1+GGnz4=">AAAB5HicbZDLSgNBEEVr4ivGV9Slm8YguAozIuhGCLpxGdE8IAmhp1OTNOl50F0jhCF/oCtRd36RP+Df2Imz0MS7Ol33NtQtP1HSkOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqBTZErGLd9rlBJSNskCSF7UQjD32FLX98M/Nbj6iNjKMHmiTYC/kwkoEUnOzonq7cfrniVt252DJ4OVQgV71f/uwOYpGGGJFQ3JiO5ybUy7gmKRROS93UYMLFmA+xYzHiIZpeNl91yk6CWDMaIZu/f2czHhozCX2bCTmNzKI3G/7ndVIKLnuZjJKUMBI2Yr0gVYxiNmvMBlKjIDWxwIWWdksmRlxzQfYuJVvfWyy7DM2zqmf57rxSu84PUYQjOIZT8OACanALdWiAgCE8wxu8O4Hz5Lw4rz/RgpP/OYQ/cj6+AcLbiw4=</latexit>

Inflation

<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)
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t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

Inflation

<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)

13



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

Inflation 13

<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)

<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2



t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

Inflation

Inflation

13

<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)

<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2



Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

14



Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

Inflation is a concrete theory that allows us to come back to these 
three assumptions about initial conditions. 
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Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>
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Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>
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<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>
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Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>
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t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>
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Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =

Z
d4x a3✏


Ṙ

2
�

1

a2
(rR)2 +O(R3) +O(R4) + · · ·

�
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Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

H(t) = H
(2)(t) +H

(3)(t) + · · ·
<latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit>

<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =
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Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

H(t) = H
(2)(t) +H

(3)(t) + · · ·
<latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit><latexit sha1_base64="FV0LYWEzj0dMgKZatp8yM2ipHH0=">AAACDHicbVDNTgIxGOziH+If6tFLIzFhY0J20UQvJkQvHDGRnwSQdEuBhu52035rQjb7CvoyejLqzZMv4NtYFg4Kzmnmm2nSGS8UXIPjfFuZldW19Y3sZm5re2d3L79/0NAyUpTVqRRStTyimeABqwMHwVqhYsT3BGt645up33xgSnMZ3MEkZF2fDAM+4JSAOfXydhUXwcZXuHofF8t2MhWnqTizEzxTHdqXoHv5glNyUuBl4s5JAc1R6+W/On1JI58FQAXRuu06IXRjooBTwZJcJ9IsJHRMhqxtaEB8prtxWinBJwOpMIwYTvXvbEx8rSe+ZzI+gZFe9KbH/7x2BIPLbsyDMAIWUBMx3iASGCSeLoP7XDEKYmIIoYqbX2I6IopQMPvlTH13sewyaZRLrlNyb88Llev5EFl0hI5REbnoAlVQFdVQHVH0hF7QO/qwHq1n69V6m0Uz1vzNIfoD6/MHegeWwA==</latexit>

<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>
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U(t) = T exp

⇢
�i

Z t

�1
dt

0
HI(t

0)

�

<latexit sha1_base64="0WxAw7rguecll2HqIdvItezKg/Q="></latexit><latexit sha1_base64="0WxAw7rguecll2HqIdvItezKg/Q="></latexit><latexit sha1_base64="0WxAw7rguecll2HqIdvItezKg/Q="></latexit><latexit sha1_base64="0WxAw7rguecll2HqIdvItezKg/Q="></latexit>



Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

15

<latexit sha1_base64="L/BlEukMPCwzVTWeL6TugBoslcc="></latexit>

hRk1(t) · · ·RkN (t)i = h0|U†(t)RI
k1
(t) · · ·RI

kN
(t)U(t)|0i

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>



Inflation

Inflation
<latexit sha1_base64="L0kBBLt/zUmdyVymqK9A9mFXwe0="></latexit>

ds2 = �dt2 + a2(t)e2R(t,x)dx2

t
<latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit><latexit sha1_base64="HEiJzBTt6knTOscQGvMQIjhpklQ=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D3Lrcta46Y4RBlO4BTOwYMraMAdNKENAhCe4Q3enaHz5Lw4rz/RklP8OYY/cj6+AdVDio0=</latexit>

t
<latexit sha1_base64="eBx/UEqb0S1IIxTIjkgRllFmtMs=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D237rUua42b4hBlOIFTOAcPrqABd9CENghAeIY3eHeGzpPz4rz+REtO8ecY/sj5+AbVQYqN</latexit><latexit sha1_base64="eBx/UEqb0S1IIxTIjkgRllFmtMs=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D237rUua42b4hBlOIFTOAcPrqABd9CENghAeIY3eHeGzpPz4rz+REtO8ecY/sj5+AbVQYqN</latexit><latexit sha1_base64="eBx/UEqb0S1IIxTIjkgRllFmtMs=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D237rUua42b4hBlOIFTOAcPrqABd9CENghAeIY3eHeGzpPz4rz+REtO8ecY/sj5+AbVQYqN</latexit><latexit sha1_base64="eBx/UEqb0S1IIxTIjkgRllFmtMs=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohuXkAiSwIT0NDXQoeeR7hoTMuEHdGXUnZ/kD/g3NjgLBe/qdN3bSd0KUiUNue6XU1pb39jcKm9Xdnb39g+qh0cdk2RaYFskKtHdgBtUMsY2SVLYTTXyKFD4EExu5/7DI2ojk/iepin6ER/FMpSCkx21aFCtuXV3IbYKXgE1KNQcVD/7w0RkEcYkFDem57kp+TnXJIXCWaWfGUy5mPAR9izGPELj54tFZ+wsTDSjMbLF+3c255Ex0yiwmYjT2Cx78+F/Xi+j8NrPZZxmhLGwEeuFmWKUsHlfNpQaBampBS60tFsyMeaaC7JXqdj63nLZVehc1D237rUua42b4hBlOIFTOAcPrqABd9CENghAeIY3eHeGzpPz4rz+REtO8ecY/sj5+AbVQYqN</latexit>k2k1 k3 kN

<latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit>· · ·<latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit>

Interactions
HI

<latexit sha1_base64="4+aRZhFbl4dvFtuw0ybBNWqjSek=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohvcYRQhgQnpaWqgQ88j3TUmhPAHujLqzi/yB/wbG5yFgnd1uu7tpG4FqZKGXPfLKaysrq1vFDdLW9s7u3vl/YMHk2RaYFMkKtHtgBtUMsYmSVLYTjXyKFDYCkbXM7/1iNrIJL6ncYp+xAexDKXgZEd39d5Nr1xxq+5cbBm8HCqQq9Erf3b7icgijEkobkzHc1PyJ1yTFAqnpW5mMOVixAfYsRjzCI0/ma86ZSdhohkNkc3fv7MTHhkzjgKbiTgNzaI3G/7ndTIKL/2JjNOMMBY2Yr0wU4wSNmvM+lKjIDW2wIWWdksmhlxzQfYuJVvfWyy7DA9nVc+terfnldpVfogiHMExnIIHF1CDOjSgCQIG8Axv8O6EzpPz4rz+RAtO/ucQ/sj5+AbZBYsd</latexit><latexit sha1_base64="4+aRZhFbl4dvFtuw0ybBNWqjSek=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohvcYRQhgQnpaWqgQ88j3TUmhPAHujLqzi/yB/wbG5yFgnd1uu7tpG4FqZKGXPfLKaysrq1vFDdLW9s7u3vl/YMHk2RaYFMkKtHtgBtUMsYmSVLYTjXyKFDYCkbXM7/1iNrIJL6ncYp+xAexDKXgZEd39d5Nr1xxq+5cbBm8HCqQq9Erf3b7icgijEkobkzHc1PyJ1yTFAqnpW5mMOVixAfYsRjzCI0/ma86ZSdhohkNkc3fv7MTHhkzjgKbiTgNzaI3G/7ndTIKL/2JjNOMMBY2Yr0wU4wSNmvM+lKjIDW2wIWWdksmhlxzQfYuJVvfWyy7DA9nVc+terfnldpVfogiHMExnIIHF1CDOjSgCQIG8Axv8O6EzpPz4rz+RAtO/ucQ/sj5+AbZBYsd</latexit><latexit sha1_base64="4+aRZhFbl4dvFtuw0ybBNWqjSek=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohvcYRQhgQnpaWqgQ88j3TUmhPAHujLqzi/yB/wbG5yFgnd1uu7tpG4FqZKGXPfLKaysrq1vFDdLW9s7u3vl/YMHk2RaYFMkKtHtgBtUMsYmSVLYTjXyKFDYCkbXM7/1iNrIJL6ncYp+xAexDKXgZEd39d5Nr1xxq+5cbBm8HCqQq9Erf3b7icgijEkobkzHc1PyJ1yTFAqnpW5mMOVixAfYsRjzCI0/ma86ZSdhohkNkc3fv7MTHhkzjgKbiTgNzaI3G/7ndTIKL/2JjNOMMBY2Yr0wU4wSNmvM+lKjIDW2wIWWdksmhlxzQfYuJVvfWyy7DA9nVc+terfnldpVfogiHMExnIIHF1CDOjSgCQIG8Axv8O6EzpPz4rz+RAtO/ucQ/sj5+AbZBYsd</latexit><latexit sha1_base64="4+aRZhFbl4dvFtuw0ybBNWqjSek=">AAAB5HicbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLohvcYRQhgQnpaWqgQ88j3TUmhPAHujLqzi/yB/wbG5yFgnd1uu7tpG4FqZKGXPfLKaysrq1vFDdLW9s7u3vl/YMHk2RaYFMkKtHtgBtUMsYmSVLYTjXyKFDYCkbXM7/1iNrIJL6ncYp+xAexDKXgZEd39d5Nr1xxq+5cbBm8HCqQq9Erf3b7icgijEkobkzHc1PyJ1yTFAqnpW5mMOVixAfYsRjzCI0/ma86ZSdhohkNkc3fv7MTHhkzjgKbiTgNzaI3G/7ndTIKL/2JjNOMMBY2Yr0wU4wSNmvM+lKjIDW2wIWWdksmhlxzQfYuJVvfWyy7DA9nVc+terfnldpVfogiHMExnIIHF1CDOjSgCQIG8Axv8O6EzpPz4rz+RAtO/ucQ/sj5+AbZBYsd</latexit>

<latexit sha1_base64="DSiaJpebINdkrNxHLAoMgfwL+Oc=">AAACMnicbVDLSsNAFJ34tr6qLt0MFkE3JZGiboSiG1e+sLXQlDCZ3rRDJw9mboQS8lf6F/6AuhJ150c4abvwdVZn7jlzuef4iRQabfvJmpqemZ2bX1gsLS2vrK6V1zeaOk4VhwaPZaxaPtMgRQQNFCihlShgoS/h1h+cFvrtHSgt4ugGhwl0QtaLRCA4QzPyyheuZFFPAnVDhn3OJL32ssz1AzrIPSenu7hHqcu7Mep/Ledji6vGW469csWu2iPQv8SZkAqZ4NIrP7rdmKchRMgl07rt2Al2MqZQcAl5yU01JIwPWA/ahkYsBN3JRsFzuhPEimIf6Oj93ZuxUOth6BtPcbX+rRXD/7R2isFRJxNRkiJE3FiMFqSSYkyL/mhXKOAoh4YwroS5kvI+U4yjablk4ju/w/4lzf2qc1CtXdUq9ZNJEQtki2yTXeKQQ1InZ+SSNAgnD+SFvJMP6956tl6tt7F1ypr82SQ/YH1+ATGkqMw=</latexit>

hRk1(t) · · ·RkN (t)i =

15

<latexit sha1_base64="L/BlEukMPCwzVTWeL6TugBoslcc="></latexit>

hRk1(t) · · ·RkN (t)i = h0|U†(t)RI
k1
(t) · · ·RI

kN
(t)U(t)|0i



Bi-spectrum

k1 k2

k2k1 k3

Z t

�1
dt0

<latexit sha1_base64="tQDtC1pjv+9a++Ggjlm18I35K24=">AAACBXicbVDJTsMwFHTKVsoW4MjFtEJwoUoQEhwruHAsEl2kJkSO67RWnUX2C1IU9Qw/AycE3PgBfoC/wS2RgJbxweM38yTP+IngCizr0ygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dDnRO3dMKh5HN5AlzA3JIOIBpwT0yDOrDo/Ay4+xvgPIxreAnf2fg/tw6Jk1q25NgeeJXZAaKtD0zA+nH9M0ZBFQQZTq2VYCbk4kcCrYuOKkiiWEjsiA9TSNSMiUm0+zjPFBEEsMQ4an79/enIRKZaGvPSGBoZrVJsP/tF4Kwbmb8yhJgUVUW7QWpAJDjCeV4D6XjILINCFUcv1LTIdEEgq6uIqOb8+GnSftk7pt1e3r01rjoiiijPZQFR0hG52hBrpCTdRCFD2gJ/SK3ox749F4Nl6+rSWj2NlFf2C8fwFOIJZk</latexit><latexit sha1_base64="tQDtC1pjv+9a++Ggjlm18I35K24=">AAACBXicbVDJTsMwFHTKVsoW4MjFtEJwoUoQEhwruHAsEl2kJkSO67RWnUX2C1IU9Qw/AycE3PgBfoC/wS2RgJbxweM38yTP+IngCizr0ygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dDnRO3dMKh5HN5AlzA3JIOIBpwT0yDOrDo/Ay4+xvgPIxreAnf2fg/tw6Jk1q25NgeeJXZAaKtD0zA+nH9M0ZBFQQZTq2VYCbk4kcCrYuOKkiiWEjsiA9TSNSMiUm0+zjPFBEEsMQ4an79/enIRKZaGvPSGBoZrVJsP/tF4Kwbmb8yhJgUVUW7QWpAJDjCeV4D6XjILINCFUcv1LTIdEEgq6uIqOb8+GnSftk7pt1e3r01rjoiiijPZQFR0hG52hBrpCTdRCFD2gJ/SK3ox749F4Nl6+rSWj2NlFf2C8fwFOIJZk</latexit><latexit sha1_base64="tQDtC1pjv+9a++Ggjlm18I35K24=">AAACBXicbVDJTsMwFHTKVsoW4MjFtEJwoUoQEhwruHAsEl2kJkSO67RWnUX2C1IU9Qw/AycE3PgBfoC/wS2RgJbxweM38yTP+IngCizr0ygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dDnRO3dMKh5HN5AlzA3JIOIBpwT0yDOrDo/Ay4+xvgPIxreAnf2fg/tw6Jk1q25NgeeJXZAaKtD0zA+nH9M0ZBFQQZTq2VYCbk4kcCrYuOKkiiWEjsiA9TSNSMiUm0+zjPFBEEsMQ4an79/enIRKZaGvPSGBoZrVJsP/tF4Kwbmb8yhJgUVUW7QWpAJDjCeV4D6XjILINCFUcv1LTIdEEgq6uIqOb8+GnSftk7pt1e3r01rjoiiijPZQFR0hG52hBrpCTdRCFD2gJ/SK3ox749F4Nl6+rSWj2NlFf2C8fwFOIJZk</latexit><latexit sha1_base64="tQDtC1pjv+9a++Ggjlm18I35K24=">AAACBXicbVDJTsMwFHTKVsoW4MjFtEJwoUoQEhwruHAsEl2kJkSO67RWnUX2C1IU9Qw/AycE3PgBfoC/wS2RgJbxweM38yTP+IngCizr0ygtLC4tr5RXK2vrG5tb5vZOW8WppKxFYxHLrk8UEzxiLeAgWDeRjIS+YB1/dDnRO3dMKh5HN5AlzA3JIOIBpwT0yDOrDo/Ay4+xvgPIxreAnf2fg/tw6Jk1q25NgeeJXZAaKtD0zA+nH9M0ZBFQQZTq2VYCbk4kcCrYuOKkiiWEjsiA9TSNSMiUm0+zjPFBEEsMQ4an79/enIRKZaGvPSGBoZrVJsP/tF4Kwbmb8yhJgUVUW7QWpAJDjCeV4D6XjILINCFUcv1LTIdEEgq6uIqOb8+GnSftk7pt1e3r01rjoiiijPZQFR0hG52hBrpCTdRCFD2gJ/SK3ox749F4Nl6+rSWj2NlFf2C8fwFOIJZk</latexit>

= (2⇡)3�(k1 + k2 + k3)B(k1,k2,k3)
<latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit><latexit sha1_base64="bF04Tzz5DI5/Uv3eE9TpxCP5fBs=">AAACP3icbZBLSwMxFIUz9VXrq+rSzcUitChlphV0I5S6calgVejUkknv2NDMgyQjlKE/Ttf+AX+BrkTduTOtFav1rL7ccwL3Hi8WXGnbfrQyM7Nz8wvZxdzS8srqWn5940JFiWTYYJGI5JVHFQoeYkNzLfAqlkgDT+Cl1zse+pe3KBWPwnPdj7EV0JuQ+5xRbUbtvHsExQq4MS9dV8HtoNC0mLqeD71B24Fd+ObKBFdLUIeJ1N5E6oerUGrnC3bZHgmmwRlDgYx12s4/uJ2IJQGGmgmqVNOxY91KqdScCRzk3ERhTFmP3mDTYEgDVK101MIAdvxIgu4ijN6T2ZQGSvUDz2QCqrvqrzcc/uc1E+0ftlIexonGkJmI8fxEgI5gWCZ0uESmRd8AZZKbLYF1qaRMm8pz5nzn77HTcFEpO3bZOdsv1OrjIrJki2yTInHIAamRE3JKGoSRe/JM3si7dWc9WS/W61c0Y43/bJJfsj4+AeqxqWY=</latexit>

Power spectrum
<latexit sha1_base64="FUoEXjyXoP8sk+J9MUa9gNTE0g8=">AAACJHicbVDLSsNAFJ3UV62vqks3g0VwVZJS1I1QdeOyin1AE8JketMOnTyYmQgl5Hf0Z+pKVNz4LU7aLrTtXZ17zrlwz/FizqQyzW+jsLa+sblV3C7t7O7tH5QPj9oySgSFFo14JLoekcBZCC3FFIduLIAEHoeON7rL9c4zCMmi8EmNY3ACMgiZzyhRmnLLNzYn4YADtgOihpRw/Oimqe35eJS5VraSrmlazK6uMXbLFbNqTgcvA2sOKmg+Tbc8sfsRTQIIFeVEyp5lxspJiVCMcshKdiIhJnREBtDTMCQBSCedRs3wmR8JrIaAp/tfb0oCKceBpz35z3JRy8lVWi9R/pWTsjBOFIRUW7TmJxyrCOeN4T4TQBUfa0CoYPpLTIdEEKp0ryUd31oMuwzatap1Ua0/1CuN23kRRXSCTtE5stAlaqB71EQtRNErekOf6Mt4MSbGu/ExsxaM+c0x+jfGzy9WfqPh</latexit>

hRk1Rk2i =

<latexit sha1_base64="YYcekDtY4zB+GukRQV6H8T0lGzE=">AAACO3icbVC7TsMwFHXKq5RXgJHFokJiqpJSAQtSBQtjQfQhNVHkuDetVech20GqonwafAE/wAwTAjZ23McAbc90fM7x1b3HTziTyrJejcLK6tr6RnGztLW9s7tn7h+0ZJwKCk0a81h0fCKBswiaiikOnUQACX0ObX94M/bbjyAki6MHNUrADUk/YgGjRGnJMzsOJ1GfA3ZCogaUcHzvZZnjB3iYe3a+VK4ul8+0LKbDrjD2zLJVsSbAi8SekTKaoeGZL04vpmkIkaKcSNm1rUS5GRGKUQ55yUklJIQOSR+6mkYkBOlmkwZyfBLEAqsB4Mn7bzYjoZSj0NeZ8c5y3huLy7xuqoJLN2NRkiqIqI5oL0g5VjEeF4l7TABVfKQJoYLpLTEdEEGo0nWX9Pn2/LGLpFWt2OeV2l2tXL+eFVFER+gYnSIbXaA6ukUN1EQUPaN39IW+jSfjzfgwPqfRgjH7c4j+wfj5BamDrR8=</latexit>

hRk1Rk2Rk3i =

<latexit sha1_base64="cUd4d0PSniSdA+iigbLXw5e/Hrw="></latexit>

= (2⇡)3�(k1 + k2)
2⇡2

k3
PR(k)
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<latexit sha1_base64="5whAvEDKMHMjDuQwhkS+rExig3A=">AAACDnicbZDLSgMxGIUz9VbrbdSlm2ARW4QyY4u6EYpu2pVV7AV6GTJppg3NXEgyQhn6DvoyuhJ158IX8G3M1EG09V99+c8J/OfYAaNCGsanllpYXFpeSa9m1tY3Nrf07Z2G8EOOSR37zOctGwnCqEfqkkpGWgEnyLUZadqjy1hv3hEuqO/dynFAui4aeNShGEm1svSjSi/KFfMTq5qTh3l4DjsukkOMGLyCuR++saq9Yt7Ss0bBmA6cBzOBLEimZukfnb6PQ5d4EjMkRNs0AtmNEJcUMzLJdEJBAoRHaEDaCj3kEtGNpqEm8MDxOZRDAqfv394IuUKMXVt54gPFrBYv/9PaoXTOuhH1glASDyuL0pyQQenDuBvYp5xgycYKEOZUXQnxEHGEpWowo+Kbs2HnoXFcME8KpetStnyRFJEGe2Af5IAJTkEZVEAN1AEGD+AJvII37V571J61l29rSkv+7II/o71/AW7nmSE=</latexit>

H
(3)
I (t0) = O(R3

I)

Inflation



<latexit sha1_base64="0XIPeZnyzmEoczQPQANmbwIZxkg=">AAAB+3icbZDLSgMxGIUzXmu9jboR3ARLwVWZkaJuhKIbFyIV7AXaccikmTY0mQxJRijD+DK6EnXnW/gCvo3pOAtt/Vdf/nMC/zlBzKjSjvNlLSwuLa+sltbK6xubW9v2zm5biURi0sKCCdkNkCKMRqSlqWakG0uCeMBIJxhfTvXOA5GKiuhOT2LicTSMaEgx0mbl2/uhn/YlhzfX2X0OTOAMnkPHtytOzckHzoNbQAUU0/Ttz/5A4ISTSGOGlOq5Tqy9FElNMSNZuZ8oEiM8RkPSMxghTpSX5gkyWA2FhHpEYP7+7U0RV2rCA+PhSI/UrDZd/qf1Eh2eeSmN4kSTyGSqGi1MGNQCTouAAyoJ1mxiAGFJzZUQj5BEWJu6yia+Oxt2HtrHNfekVr+tVxoXRRElcAAOwRFwwSlogCvQBC2AwSN4Bm/g3cqsJ+vFev2xLljFnz3wZ6yPb8Ggk4c=</latexit>

f loc
NL = 0

Single-field slow-roll inflation predicts small amounts of NG:

More general types of single-field inflation can enhance NG:
<latexit sha1_base64="tYN8t8hw9Ypxg4P02/8aFzguohM="></latexit>

L = ✏

✓
c2sṘ

2
�

1

a2
(rR)2

◆
+

✓
1

c2s
� 1

◆
⇥O(R3) + · · ·
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<latexit sha1_base64="8SvjsFNgGp9ECAa/c8RFyYVtNAE="></latexit>

f equil
NL ' O

✓
1

c2s
� 1

◆

Inflation

Tanaka & Urakawa (2011)

Pajer, Schmidt & Zaldarriaga (2013)

<latexit sha1_base64="KFFPPYFIq0eE5mLNU9A8RGRQWP0=">AAACG3icbZBLSwMxFIUzPmt9VV26CRahgpQZKdpl0Y0L0Qr2AZ1aMumdNjSZGZOMUIb+FP0zupLqzoX/xnTsQlvv6ss9J3DP8SLOlLbtL2thcWl5ZTWzll3f2Nzazu3s1lUYSwo1GvJQNj2igLMAapppDs1IAhEeh4Y3uJjojUeQioXBnR5G0BakFzCfUaLNqpMr+53ElQJfX43uU5iYRthVTMADdgXRfUo4vsEFFyLFeBgcYxc0Oerk8nbRTgfPgzOFPJpOtZMbu92QxgICTTlRquXYkW4nRGpGOYyybqwgInRAetAyGBABqp2kCUf40A8l1n3A6fu3NyFCqaHwjGdyrJrVJsv/tFas/XI7YUEUawiosRjNjznWYdoB7jIJVPOhAUIlM1di2ieSUG3qzJr4zmzYeaifFJ3TYum2lK+cT4vIoH10gArIQWeogi5RFdUQRc/oFb2jD+vJerHerPGPdcGa/tlDf8b6/Ab5aaCn</latexit>

f type
NL ' O(✏, ⌘)

Maldacena (2002)

<latexit sha1_base64="0XIPeZnyzmEoczQPQANmbwIZxkg=">AAAB+3icbZDLSgMxGIUzXmu9jboR3ARLwVWZkaJuhKIbFyIV7AXaccikmTY0mQxJRijD+DK6EnXnW/gCvo3pOAtt/Vdf/nMC/zlBzKjSjvNlLSwuLa+sltbK6xubW9v2zm5biURi0sKCCdkNkCKMRqSlqWakG0uCeMBIJxhfTvXOA5GKiuhOT2LicTSMaEgx0mbl2/uhn/YlhzfX2X0OTOAMnkPHtytOzckHzoNbQAUU0/Ttz/5A4ISTSGOGlOq5Tqy9FElNMSNZuZ8oEiM8RkPSMxghTpSX5gkyWA2FhHpEYP7+7U0RV2rCA+PhSI/UrDZd/qf1Eh2eeSmN4kSTyGSqGi1MGNQCTouAAyoJ1mxiAGFJzZUQj5BEWJu6yia+Oxt2HtrHNfekVr+tVxoXRRElcAAOwRFwwSlogCvQBC2AwSN4Bm/g3cqsJ+vFev2xLljFnz3wZ6yPb8Ggk4c=</latexit>

f loc
NL = 0

Creminelli & Zaldarriaga (2004)Chen, Huang, Kachru & Shiu (2007) 



Multi-field inflation 18

V (�)

�

Vs

The primordial universe might be a bit more contrived:

<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)
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<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)
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<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)



Multi-field inflation 19

<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>

L =✏
⇣
Ṙ� ↵ 

⌘2
� ✏

a2
(rR)2 +

1

2
 ̇2 � 1

a2
(r )2

+ ✏
⇣
Ṙ� ↵ 

⌘3
� V ( ) + · · ·

<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)

↵ 6= 0

<latexit sha1_base64="9kfmG0HtsncAJLhZd3JDW3jkagY=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZIY27orunFZwT6gCWUynbRDJ5N0ZlIood/hxoUibv0Yd/6Nk7aCih64cDjnXu69J0gYlcqyPozC2vrG5lZxu7Szu7d/UD48ass4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN/kfmdKhKQxv1ezhPgRGnIaUoyUlnwPsWSEoMfJBFr9csUyr+pVx61Cy7Ssmu3YOXFq7oULba3kqIAVmv3yuzeIcRoRrjBDUvZsK1F+hoSimJF5yUslSRAeoyHpacpRRKSfLY6ewzOtDGAYC11cwYX6fSJDkZSzKNCdEVIj+dvLxb+8XqrCup9RnqSKcLxcFKYMqhjmCcABFQQrNtMEYUH1rRCPkEBY6ZxKOoSvT+H/pO2Ytmte3rmVxvUqjiI4AafgHNigBhrgFjRBC2AwAQ/gCTwbU+PReDFel60FYzVzDH7AePsEKIKRuA==</latexit>
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>

L =✏
⇣
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<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)

<latexit sha1_base64="yfcUru3SAgcRVAVkTadv31f3FR0=">AAAB63icdVDLTgIxFO3gC/GFunTTSExcTTqII+yIblyikUeECemUAg1tZ9J2TMiEr9CVUXf+jT/g39hBTNToWZ17z7nJOTeMOdMGoXcnt7S8srqWXy9sbG5t7xR391o6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth5OLTG/fUaVZJG/MNKaBwCPJhoxgY1e3PYHNmGAOr/vFEnJrNVTxfIjcU4TKfs0SdFKu+j70XDRHCSzQ6BffeoOIJIJKQzjWuuuh2AQpVoYRTmeFXqJpjMkEj2jXUokF1UE6TzyDR8NIQTOmcD5/96ZYaD0VofVk2fRvLVv+pXUTM6wGKZNxYqgk1mK1YcKhiWBWHA6YosTwqSWYKGZTQjLGChNj31Ow9b86wv9Jq+x6vlu5qpTq54tH5MEBOATHwANnoA4uQQM0AQESPIBn8OII5955dJ4+rTlncbMPfsB5/QBqOY5w</latexit>

R ↵ 6= 0

<latexit sha1_base64="9kfmG0HtsncAJLhZd3JDW3jkagY=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZIY27orunFZwT6gCWUynbRDJ5N0ZlIood/hxoUibv0Yd/6Nk7aCih64cDjnXu69J0gYlcqyPozC2vrG5lZxu7Szu7d/UD48ass4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN/kfmdKhKQxv1ezhPgRGnIaUoyUlnwPsWSEoMfJBFr9csUyr+pVx61Cy7Ssmu3YOXFq7oULba3kqIAVmv3yuzeIcRoRrjBDUvZsK1F+hoSimJF5yUslSRAeoyHpacpRRKSfLY6ewzOtDGAYC11cwYX6fSJDkZSzKNCdEVIj+dvLxb+8XqrCup9RnqSKcLxcFKYMqhjmCcABFQQrNtMEYUH1rRCPkEBY6ZxKOoSvT+H/pO2Ytmte3rmVxvUqjiI4AafgHNigBhrgFjRBC2AwAQ/gCTwbU+PReDFel60FYzVzDH7AePsEKIKRuA==</latexit>
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>

L =✏
⇣
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<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)

<latexit sha1_base64="yfcUru3SAgcRVAVkTadv31f3FR0=">AAAB63icdVDLTgIxFO3gC/GFunTTSExcTTqII+yIblyikUeECemUAg1tZ9J2TMiEr9CVUXf+jT/g39hBTNToWZ17z7nJOTeMOdMGoXcnt7S8srqWXy9sbG5t7xR391o6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth5OLTG/fUaVZJG/MNKaBwCPJhoxgY1e3PYHNmGAOr/vFEnJrNVTxfIjcU4TKfs0SdFKu+j70XDRHCSzQ6BffeoOIJIJKQzjWuuuh2AQpVoYRTmeFXqJpjMkEj2jXUokF1UE6TzyDR8NIQTOmcD5/96ZYaD0VofVk2fRvLVv+pXUTM6wGKZNxYqgk1mK1YcKhiWBWHA6YosTwqSWYKGZTQjLGChNj31Ow9b86wv9Jq+x6vlu5qpTq54tH5MEBOATHwANnoA4uQQM0AQESPIBn8OII5955dJ4+rTlncbMPfsB5/QBqOY5w</latexit>

R

<latexit sha1_base64="UWT87T7ME336ftGuAGdjw33t6D8=">AAAB5XicdVDLSsNAFL3xWeur6tLNYBFchYk22uyKblxWsA9oQ5lMJ+3QyYOZiVBCP0FXou78IX/Av3FSK6joWZ17z7lwzg1SwZXG+N1aWl5ZXVsvbZQ3t7Z3dit7+22VZJKyFk1EIrsBUUzwmLU014J1U8lIFAjWCSZXhd65Y1LxJL7V05T5ERnFPOSU6GLVTxUfVKrYxq7nOhhh28WOd1YQz6vXXBc5Np6jCgs0B5W3/jChWcRiTQVRqufgVPs5kZpTwWblfqZYSuiEjFjP0JhETPn5POsMHYeJRHrM0Hz+7s1JpNQ0CownInqsfmvF8i+tl+mw7uc8TjPNYmosRgszgXSCispoyCWjWkwNIVRykxLRMZGEavOYsqn/1RH9T9qntnNu125q1cbl4hElOIQjOAEHLqAB19CEFlAYwwM8w4s1su6tR+vp07pkLW4O4Aes1w+DdIw2</latexit>

 
↵ 6= 0

<latexit sha1_base64="9kfmG0HtsncAJLhZd3JDW3jkagY=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZIY27orunFZwT6gCWUynbRDJ5N0ZlIood/hxoUibv0Yd/6Nk7aCih64cDjnXu69J0gYlcqyPozC2vrG5lZxu7Szu7d/UD48ass4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN/kfmdKhKQxv1ezhPgRGnIaUoyUlnwPsWSEoMfJBFr9csUyr+pVx61Cy7Ssmu3YOXFq7oULba3kqIAVmv3yuzeIcRoRrjBDUvZsK1F+hoSimJF5yUslSRAeoyHpacpRRKSfLY6ewzOtDGAYC11cwYX6fSJDkZSzKNCdEVIj+dvLxb+8XqrCup9RnqSKcLxcFKYMqhjmCcABFQQrNtMEYUH1rRCPkEBY6ZxKOoSvT+H/pO2Ytmte3rmVxvUqjiI4AafgHNigBhrgFjRBC2AwAQ/gCTwbU+PReDFel60FYzVzDH7AePsEKIKRuA==</latexit>
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>

L =✏
⇣
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<latexit sha1_base64="y61CQNi5Hn7TxCpPDPstAaMz8j8=">AAAB53icbZDNTsJAFIVv8Q/xD3XpZiIxcUVaQ9Ql0Y1LTCyQQCXT4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClbfvLKq2srq1vlDcrW9s7u3vV/YO2SjLJ0GWJSGTXpwoFj9HVXAvsphJp5Avs+OPrmd95RKl4Et/pSYpeREcxDzij2oza/TTk986gWrPr9lxkGZwCalCoNah+9ocJyyKMNRNUqZ5jp9rLqdScCZxW+pnClLIxHWHPYEwjVF4+33ZKToJEEh0imb9/Z3MaKTWJfJOJqA7Vojcb/uf1Mh1cejmP00xjzEzEeEEmiE7IrDQZcolMi4kByiQ3WxIWUkmZNqepmPrOYtllaJ/VnfN647ZRa14VhyjDERzDKThwAU24gRa4wOABnuEN3i1uPVkv1utPtGQVfw7hj6yPbydZjIA=</latexit>

�1

<latexit sha1_base64="+nmJF8qVqzgXl5FCzaDZhXDcGSY=">AAAB53icbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSE7kkUMl0OKUj00tmpiak4Rl0ZdSd7+ML+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+hOTxN0QzqOuM8Z1WbUGSQBv68NyxW7ai9EVsHJoQK5WsPy52AUszTESDNBleo7dqLdjErNmcBZaZAqTCib0DH2DUY0ROVmi21n5MyPJdEBksX7dzajoVLT0DOZkOpALXvz4X9eP9X+pZvxKEk1RsxEjOenguiYzEuTEZfItJgaoExysyVhAZWUaXOakqnvLJddhU6t6jSq9dt6pXmVH6IIJ3AK5+DABTThBlrQBgYP8Axv8G5x68l6sV5/ogUr/3MMf2R9fAMo14yB</latexit>

�2

<latexit sha1_base64="qsb7o3TrIIeQR11/Qevum0IzOp0=">AAAB9HicbVDLTsJAFL3FF+Kr6NLNRGKCiSEtIeqS6MYlJvJIoJLpMKUTpo/MTDGk4U90ZdSdX+IP+DcOtQsFz+aee8+5yb3HjTmTyrK+jMLa+sbmVnG7tLO7t39glg87MkoEoW0S8Uj0XCwpZyFtK6Y47cWC4sDltOtObhZ6d0qFZFF4r2YxdQI8DpnHCFZ6NDTLneog9tmDfY6yWj8bmhWrZmVAq8TOSQVytIbm52AUkSSgoSIcS9m3rVg5KRaKEU7npUEiaYzJBI9pX9MQB1Q6aXb6HJ16kUDKpyjrf3tTHEg5C1ztCbDy5bK2GP6n9RPlXTkpC+NE0ZBoi9a8hCMVoUUCaMQEJYrPNMFEMH0lIj4WmCidU0m/by8/u0o69Zp9UWvcNSrN6zyIIhzDCVTBhktowi20oA0EHuEZ3uDdmBpPxovx+mMtGPnOEfyB8fENBMaQPw==</latexit>

V (�1,�2)

<latexit sha1_base64="yfcUru3SAgcRVAVkTadv31f3FR0=">AAAB63icdVDLTgIxFO3gC/GFunTTSExcTTqII+yIblyikUeECemUAg1tZ9J2TMiEr9CVUXf+jT/g39hBTNToWZ17z7nJOTeMOdMGoXcnt7S8srqWXy9sbG5t7xR391o6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth5OLTG/fUaVZJG/MNKaBwCPJhoxgY1e3PYHNmGAOr/vFEnJrNVTxfIjcU4TKfs0SdFKu+j70XDRHCSzQ6BffeoOIJIJKQzjWuuuh2AQpVoYRTmeFXqJpjMkEj2jXUokF1UE6TzyDR8NIQTOmcD5/96ZYaD0VofVk2fRvLVv+pXUTM6wGKZNxYqgk1mK1YcKhiWBWHA6YosTwqSWYKGZTQjLGChNj31Ow9b86wv9Jq+x6vlu5qpTq54tH5MEBOATHwANnoA4uQQM0AQESPIBn8OII5955dJ4+rTlncbMPfsB5/QBqOY5w</latexit>

R

<latexit sha1_base64="UWT87T7ME336ftGuAGdjw33t6D8=">AAAB5XicdVDLSsNAFL3xWeur6tLNYBFchYk22uyKblxWsA9oQ5lMJ+3QyYOZiVBCP0FXou78IX/Av3FSK6joWZ17z7lwzg1SwZXG+N1aWl5ZXVsvbZQ3t7Z3dit7+22VZJKyFk1EIrsBUUzwmLU014J1U8lIFAjWCSZXhd65Y1LxJL7V05T5ERnFPOSU6GLVTxUfVKrYxq7nOhhh28WOd1YQz6vXXBc5Np6jCgs0B5W3/jChWcRiTQVRqufgVPs5kZpTwWblfqZYSuiEjFjP0JhETPn5POsMHYeJRHrM0Hz+7s1JpNQ0CownInqsfmvF8i+tl+mw7uc8TjPNYmosRgszgXSCispoyCWjWkwNIVRykxLRMZGEavOYsqn/1RH9T9qntnNu125q1cbl4hElOIQjOAEHLqAB19CEFlAYwwM8w4s1su6tR+vp07pkLW4O4Aes1w+DdIw2</latexit>

 

<latexit sha1_base64="/0kj6FvSp15Yy3Z6ucrYh3k+WSA=">AAAB6HicdVDLTgIxFO34RHyhLt00EhPcTFrCIEuiG5eYyCOBCemUC1Q6j7QdEzLhH3Rl1J3f4w/4NxbERI2e1bn3nJucc4NECm0IeXdWVtfWNzZzW/ntnd29/cLBYUvHqeLQ5LGMVSdgGqSIoGmEkdBJFLAwkNAOJpdzvX0HSos4ujHTBPyQjSIxFJwZu2q3Sr1Ei7N+oUhcUvUqtIaJ6xFao54lZY8SUsbUJQsU0RKNfuGtN4h5GkJkuGRadylJjJ8xZQSXMMv3Ug0J4xM2gq6lEQtB+9ki7gyfDmOFzRjwYv7uzVio9TQMrCdkZqx/a/PlX1o3NcOan4koSQ1E3FqsNkwlNjGet8YDoYAbObWEcSVsSszHTDFu7G/ytv5XR/w/aZVdWnUr15Vi/WL5iBw6RieohCg6R3V0hRqoiTiaoAf0jF6cW+feeXSePq0rzvLmCP2A8/oBzrqM4w==</latexit>

V ( )

↵ 6= 0

<latexit sha1_base64="9kfmG0HtsncAJLhZd3JDW3jkagY=">AAAB9HicdVDLSsNAFJ3UV62vqks3g0VwFZIY27orunFZwT6gCWUynbRDJ5N0ZlIood/hxoUibv0Yd/6Nk7aCih64cDjnXu69J0gYlcqyPozC2vrG5lZxu7Szu7d/UD48ass4FZi0cMxi0Q2QJIxy0lJUMdJNBEFRwEgnGN/kfmdKhKQxv1ezhPgRGnIaUoyUlnwPsWSEoMfJBFr9csUyr+pVx61Cy7Ssmu3YOXFq7oULba3kqIAVmv3yuzeIcRoRrjBDUvZsK1F+hoSimJF5yUslSRAeoyHpacpRRKSfLY6ewzOtDGAYC11cwYX6fSJDkZSzKNCdEVIj+dvLxb+8XqrCup9RnqSKcLxcFKYMqhjmCcABFQQrNtMEYUH1rRCPkEBY6ZxKOoSvT+H/pO2Ytmte3rmVxvUqjiI4AafgHNigBhrgFjRBC2AwAQ/gCTwbU+PReDFel60FYzVzDH7AePsEKIKRuA==</latexit>
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>
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<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>
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<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R  
<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
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<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>
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<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R  
<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R

 
<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

 
<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

 
<latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit><latexit sha1_base64="SETNd21ZbGKFW8IbxVhPJHBxYXI=">AAAB5XicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOygr1AO5RMeqYTmrmQZIQy9BF0JerOF/IFfBszdRba+q++nP8PnP/4qRTaOM4Xqaytb2xuVbdrO7t7+wf1w6OuTjLFscMTmai+zzRKEWPHCCOxnypkkS+x509vC7/3iEqLJH4wsxS9iE1iEQjOTDEaplqM6g2n6SxEV8EtoQGl2qP653Cc8CzC2HDJtB64Tmq8nCkjuMR5bZhpTBmfsgkOLMYsQu3li13n9CxIFDUh0sX7dzZnkdazyLeZiJlQL3vF8D9vkJng2stFnGYGY24j1gsySU1Ci8p0LBRyI2cWGFfCbkl5yBTjxh6mZuu7y2VXoXvRdC3fXzZaN+UhqnACp3AOLlxBC+6gDR3gEMIzvME7mZAn8kJef6IVUv45hj8iH98SD4vf</latexit>

<latexit sha1_base64="5uvFOQKd3LFsSVtZLryezlBCqOc="></latexit>
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<latexit sha1_base64="2nu8RGB2T5OrwZrlaRj183zqgjI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtIeqS6MYlJoIk0JDb4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClHefLKq2srq1vlDcrW9s7u3vV/YOOSjLJqM0Skciuj4oEj6mtuRbUTSVh5Au698fXM//+kaTiSXynJyl5EY5iHnCG2ow6fRRpiINqzak7c9nL4BZQg0KtQfWzP0xYFlGsmUCleq6Tai9HqTkTNK30M0UpsjGOqGcwxoiUl8+3ndonQSJtHZI9f//O5hgpNYl8k4lQh2rRmw3/83qZDi69nMdppilmJmK8IBO2TuxZaXvIJTEtJgaQSW62tFmIEpk2p6mY+u5i2WXonNXd83rjtlFrXhWHKMMRHMMpuHABTbiBFrSBwQM8wxu8W9x6sl6s159oySr+HMIfWR/fd9WMtg==</latexit>↵
<latexit sha1_base64="2nu8RGB2T5OrwZrlaRj183zqgjI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtIeqS6MYlJoIk0JDb4ZaOTH8yMzUhDc+gK6PufB9fwLdxwC4UPKtv7jmT3HP9VHClHefLKq2srq1vlDcrW9s7u3vV/YOOSjLJqM0Skciuj4oEj6mtuRbUTSVh5Au698fXM//+kaTiSXynJyl5EY5iHnCG2ow6fRRpiINqzak7c9nL4BZQg0KtQfWzP0xYFlGsmUCleq6Tai9HqTkTNK30M0UpsjGOqGcwxoiUl8+3ndonQSJtHZI9f//O5hgpNYl8k4lQh2rRmw3/83qZDi69nMdppilmJmK8IBO2TuxZaXvIJTEtJgaQSW62tFmIEpk2p6mY+u5i2WXonNXd83rjtlFrXhWHKMMRHMMpuHABTbiBFrSBwQM8wxu8W9x6sl6s159oySr+HMIfWR/fd9WMtg==</latexit>↵

<latexit sha1_base64="QsMdWcl+FC3pbp0eN73XSzosqQg=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LSOSRwIT0NAV06Hmku8aETPgBXRl15yf5A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g8nd3G8/ojYyjh5omqAf8lEkh1JwsqPGqF+uuFV3IbYKXg4VyFXvlz97g1ikIUYkFDem67kJ+RnXJIXCWamXGky4mPARdi1GPETjZ4tFZ+xsGGtGY2SL9+9sxkNjpmFgMyGnsVn25sP/vG5Kwxs/k1GSEkbCRqw3TBWjmM37soHUKEhNLXChpd2SiTHXXJC9SsnW95bLrkLroupdVS8bl5XabX6IIpzAKZyDB9dQg3uoQxMEIDzDG7w7A+fJeXFef6IFJ/9zDH/kfHwDxMmKiQ==</latexit>g



k2k1 k3

Chen & Wang (2012)

see also Assassi et al. (2013)

h⇣k1⇣k2⇣k3i =
<latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit>

Multi-field inflation
µ 6= 0

<latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit>Three-point statistics:
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(Quasi-single field)



k2k1 k3

Chen & Wang (2012)

see also Assassi et al. (2013)

h⇣k1⇣k2⇣k3i =
<latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit>

Multi-field inflation

k2k1 k3h⇣k1⇣k2⇣k3i =
<latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit><latexit sha1_base64="DzoD1CzqjzZMOWuvBttq8ggo9Uc=">AAACLXicbVBLS8NAGNzUV62vqEcvi0XwVJIq6EUoehFPFewDmhA22y/t0s2D3Y1QQ36T/hCvCoKoN/+G2zYHbZ3T7Mx8sDN+wplUlvVmlJaWV1bXyuuVjc2t7R1zd68t41RQaNGYx6LrEwmcRdBSTHHoJgJI6HPo+KOrid+5ByFZHN2pcQJuSAYRCxglSkueeeNwEg04YOcBFPGyzPEDPMo9O59X6gvKSY6xI2bnFxh7ZtWqWVPgRWIXpIoKND3z2enHNA0hUpQTKXu2lSg3I0IxyiGvOKmEhNARGUBP04iEIN1s2jnHR0EssBoCnr5/ZzMSSjkOfZ0JiRrKeW8i/uf1UhWcuxmLklRBRHVEe0HKsYrxZDrcZwKo4mNNCBVM/xLTIRGEKj1wRde358sukna9Zls1+/a02rgshiijA3SIjpGNzlADXaMmaiGKntAr+kRfxqPxYrwbH7NoyShu9tEfGN8/IrGn4g==</latexit>

Maldacena & Arkani-Hamed (2016)

Chen & Wang (2016)


Lee, Baumann & Pimentel (2016)

µ 6= 0
<latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit><latexit sha1_base64="xW38WqsTsK3iETG0G82Ja9sY4qo=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgm3FJpTNdtIu3Wzi7kYoof/CiwdFvPpvvPlv3LY5aOsLCw/vzLAzb5gKro3rfjulldW19Y3yZmVre2d3r7p/0NZJphi2WCISdR9SjYJLbBluBN6nCmkcCuyEo+tpvfOESvNE3plxikFMB5JHnFFjrQc/zogv8ZG4vWrNrbszkWXwCqhBoWav+uX3E5bFKA0TVOuu56YmyKkynAmcVPxMY0rZiA6wa1HSGHWQzzaekBPr9EmUKPukITP390ROY63HcWg7Y2qGerE2Nf+rdTMTXQY5l2lmULL5R1EmiEnI9HzS5wqZEWMLlCludyVsSBVlxoZUsSF4iycvQ/us7lm+Pa81roo4ynAEx3AKHlxAA26gCS1gIOEZXuHN0c6L8+58zFtLTjFzCH/kfP4Aj4WQLA==</latexit>Three-point statistics:

20

(Quasi-single field)

(Cosmological colliders)
(See talk by Sebastien Renaux-Petel)
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<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="k0AbWg+Rf2GU730bCKTjPZjMY64="></latexit>

⇠ exp

⇢
� R2

2PR

⇣
1 + fNLR+ gNLR2 + · · ·

⌘�

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="XIlbH3K1gvJ4XHeDK5p+WYdly6M=">AAAB83icbVDLTgJBEOzFF+Jr1aOXicTEE9klRD0SvXhEI0gCm83s0MCE2UdmZknIhi/Rk1Fv/ok/4N84i3tQsE7VXdVJdQWJ4Eo7zpdVWlvf2Nwqb1d2dvf2D+zDo46KU8mwzWIRy25AFQoeYVtzLbCbSKRhIPAxmNzk+uMUpeJx9KBnCXohHUV8yBnVZuXbdp20/KwfUj1mVJD7uW9XnZqzAFklbkGqUKDl25/9QczSECPNBFWq5zqJ9jIqNWcC55V+qjChbEJH2DM0oiEqL1skn5OzYSyJHiNZzL+9GQ2VmoWB8eTh1LKWL//TeqkeXnkZj5JUY8SMxWjDVBAdk7wAMuASmRYzQyiT3KQkbEwlZdrUVDHvu8vPrpJOveZe1Bp3jWrzuiiiDCdwCufgwiU04RZa0AYGU3iGN3i3UuvJerFef6wlq7g5hj+wPr4BWr2Qig==</latexit>

2PR
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<latexit sha1_base64="QsMdWcl+FC3pbp0eN73XSzosqQg=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LSOSRwIT0NAV06Hmku8aETPgBXRl15yf5A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g8nd3G8/ojYyjh5omqAf8lEkh1JwsqPGqF+uuFV3IbYKXg4VyFXvlz97g1ikIUYkFDem67kJ+RnXJIXCWamXGky4mPARdi1GPETjZ4tFZ+xsGGtGY2SL9+9sxkNjpmFgMyGnsVn25sP/vG5Kwxs/k1GSEkbCRqw3TBWjmM37soHUKEhNLXChpd2SiTHXXJC9SsnW95bLrkLroupdVS8bl5XabX6IIpzAKZyDB9dQg3uoQxMEIDzDG7w7A+fJeXFef6IFJ/9zDH/kfHwDxMmKiQ==</latexit>g
<latexit sha1_base64="UVNkVCQlGtoPHsW6ESPNR+zOFLs=">AAAB5HicbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSo1wSqGQ6nJYJ00tmpiak4Q10ZdSdT+QL+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+heTxN0QxpE3OeMajO6Cx5qw3LFrtoLkVVwcqhArtaw/DkYxSwNMdJMUKX6jp1oN6NScyZwVhqkChPKJjTAvsGIhqjcbLHqjJz5sSR6jGTx/p3NaKjUNPRMJqR6rJa9+fA/r59q/9LNeJSkGiNmIsbzU0F0TOaNyYhLZFpMDVAmudmSsDGVlGlzl5Kp7yyXXYVOreo0qvXbeqV5lR+iCCdwCufgwAU04QZa0AYGATzDG7xbvvVkvVivP9GClf85hj+yPr4B5qKLLQ==</latexit>

g2

In single field inflation: g ⇠ ✏
<latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit>

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="k0AbWg+Rf2GU730bCKTjPZjMY64="></latexit>

⇠ exp

⇢
� R2

2PR

⇣
1 + fNLR+ gNLR2 + · · ·

⌘�

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="XIlbH3K1gvJ4XHeDK5p+WYdly6M=">AAAB83icbVDLTgJBEOzFF+Jr1aOXicTEE9klRD0SvXhEI0gCm83s0MCE2UdmZknIhi/Rk1Fv/ok/4N84i3tQsE7VXdVJdQWJ4Eo7zpdVWlvf2Nwqb1d2dvf2D+zDo46KU8mwzWIRy25AFQoeYVtzLbCbSKRhIPAxmNzk+uMUpeJx9KBnCXohHUV8yBnVZuXbdp20/KwfUj1mVJD7uW9XnZqzAFklbkGqUKDl25/9QczSECPNBFWq5zqJ9jIqNWcC55V+qjChbEJH2DM0oiEqL1skn5OzYSyJHiNZzL+9GQ2VmoWB8eTh1LKWL//TeqkeXnkZj5JUY8SMxWjDVBAdk7wAMuASmRYzQyiT3KQkbEwlZdrUVDHvu8vPrpJOveZe1Bp3jWrzuiiiDCdwCufgwiU04RZa0AYGU3iGN3i3UuvJerFef6wlq7g5hj+wPr4BWr2Qig==</latexit>

2PR
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<latexit sha1_base64="QsMdWcl+FC3pbp0eN73XSzosqQg=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LSOSRwIT0NAV06Hmku8aETPgBXRl15yf5A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g8nd3G8/ojYyjh5omqAf8lEkh1JwsqPGqF+uuFV3IbYKXg4VyFXvlz97g1ikIUYkFDem67kJ+RnXJIXCWamXGky4mPARdi1GPETjZ4tFZ+xsGGtGY2SL9+9sxkNjpmFgMyGnsVn25sP/vG5Kwxs/k1GSEkbCRqw3TBWjmM37soHUKEhNLXChpd2SiTHXXJC9SsnW95bLrkLroupdVS8bl5XabX6IIpzAKZyDB9dQg3uoQxMEIDzDG7w7A+fJeXFef6IFJ/9zDH/kfHwDxMmKiQ==</latexit>g
<latexit sha1_base64="UVNkVCQlGtoPHsW6ESPNR+zOFLs=">AAAB5HicbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSo1wSqGQ6nJYJ00tmpiak4Q10ZdSdT+QL+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+heTxN0QxpE3OeMajO6Cx5qw3LFrtoLkVVwcqhArtaw/DkYxSwNMdJMUKX6jp1oN6NScyZwVhqkChPKJjTAvsGIhqjcbLHqjJz5sSR6jGTx/p3NaKjUNPRMJqR6rJa9+fA/r59q/9LNeJSkGiNmIsbzU0F0TOaNyYhLZFpMDVAmudmSsDGVlGlzl5Kp7yyXXYVOreo0qvXbeqV5lR+iCCdwCufgwAU04QZa0AYGATzDG7xbvvVkvVivP9GClf85hj+yPr4B5qKLLQ==</latexit>

g2

In single field inflation: g ⇠ ✏
<latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit>

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="k0AbWg+Rf2GU730bCKTjPZjMY64="></latexit>

⇠ exp

⇢
� R2

2PR

⇣
1 + fNLR+ gNLR2 + · · ·

⌘�

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="XIlbH3K1gvJ4XHeDK5p+WYdly6M=">AAAB83icbVDLTgJBEOzFF+Jr1aOXicTEE9klRD0SvXhEI0gCm83s0MCE2UdmZknIhi/Rk1Fv/ok/4N84i3tQsE7VXdVJdQWJ4Eo7zpdVWlvf2Nwqb1d2dvf2D+zDo46KU8mwzWIRy25AFQoeYVtzLbCbSKRhIPAxmNzk+uMUpeJx9KBnCXohHUV8yBnVZuXbdp20/KwfUj1mVJD7uW9XnZqzAFklbkGqUKDl25/9QczSECPNBFWq5zqJ9jIqNWcC55V+qjChbEJH2DM0oiEqL1skn5OzYSyJHiNZzL+9GQ2VmoWB8eTh1LKWL//TeqkeXnkZj5JUY8SMxWjDVBAdk7wAMuASmRYzQyiT3KQkbEwlZdrUVDHvu8vPrpJOveZe1Bp3jWrzuiiiDCdwCufgwiU04RZa0AYGU3iGN3i3UuvJerFef6wlq7g5hj+wPr4BWr2Qig==</latexit>

2PR

<latexit sha1_base64="t/rkVAFtcGI04JNYmXPBkK7itpo=">AAAB/nicbVDLSsNAFJ3UV62vqMtuBovgqiRS1GXRjcsq9gFNKJPpTTt0JgkzE6GEgv6MrkTd+RH+gH/jpGahrWd17j3nwj0nSDhT2nG+rNLK6tr6RnmzsrW9s7tn7x90VJxKCm0a81j2AqKAswjammkOvUQCEQGHbjC5yvXuPUjF4uhOTxPwBRlFLGSUaLMa2FVPED2mhONb7CkmsBdKQjN3lo1mA7vm1J058DJxC1JDBVoD+9MbxjQVEGnKiVJ910m0nxGpGeUwq3ipgoTQCRlB39CICFB+Ng8xw8dhLLEeA57Pv70ZEUpNRWA8+bNqUcuX/2n9VIcXfsaiJNUQUWMxWphyrGOcd4GHTALVfGoIoZKZLzEdE5Nfm8YqJr67GHaZdE7r7lm9cdOoNS+LIsqoio7QCXLROWqia9RCbUTRI3pGb+jderCerBfr9cdasoqbQ/QH1sc35C6VZA==</latexit>

R ⇠ 1

g



Beyond the bispectrum

Question: Do we have any theoretical justification for searching 
non-Gaussianity beyond the three-point function?

21

<latexit sha1_base64="QsMdWcl+FC3pbp0eN73XSzosqQg=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Ql0Y1LSOSRwIT0NAV06Hmku8aETPgBXRl15yf5A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g8nd3G8/ojYyjh5omqAf8lEkh1JwsqPGqF+uuFV3IbYKXg4VyFXvlz97g1ikIUYkFDem67kJ+RnXJIXCWamXGky4mPARdi1GPETjZ4tFZ+xsGGtGY2SL9+9sxkNjpmFgMyGnsVn25sP/vG5Kwxs/k1GSEkbCRqw3TBWjmM37soHUKEhNLXChpd2SiTHXXJC9SsnW95bLrkLroupdVS8bl5XabX6IIpzAKZyDB9dQg3uoQxMEIDzDG7w7A+fJeXFef6IFJ/9zDH/kfHwDxMmKiQ==</latexit>g
<latexit sha1_base64="UVNkVCQlGtoPHsW6ESPNR+zOFLs=">AAAB5HicbZDLTsJAFIZP8YZ4Q126mUhMXJGWEHRJdOMSo1wSqGQ6nJYJ00tmpiak4Q10ZdSdT+QL+DYO2IWC/+qb8/+TnP94ieBK2/aXVVhb39jcKm6Xdnb39g/Kh0cdFaeSYZvFIpY9jyoUPMK25lpgL5FIQ09g15tcz/3uI0rF4+heTxN0QxpE3OeMajO6Cx5qw3LFrtoLkVVwcqhArtaw/DkYxSwNMdJMUKX6jp1oN6NScyZwVhqkChPKJjTAvsGIhqjcbLHqjJz5sSR6jGTx/p3NaKjUNPRMJqR6rJa9+fA/r59q/9LNeJSkGiNmIsbzU0F0TOaNyYhLZFpMDVAmudmSsDGVlGlzl5Kp7yyXXYVOreo0qvXbeqV5lR+iCCdwCufgwAU04QZa0AYGATzDG7xbvvVkvVivP9GClf85hj+yPr4B5qKLLQ==</latexit>

g2

In single field inflation: g ⇠ ✏
<latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit><latexit sha1_base64="YHnJuAC1DZ2qV76QSk02dC/IrfY=">AAAB8nicbVDLSsNAFL2pr1ofrbp0M1gEVyURQZdFNy4r2FpoQplMb9qhM0mYmQgl9Ed0JerOT/EH/BsnNQttPatzzzkX7rlhKrg2rvvlVNbWNza3qtu1nd29/Xrj4LCnk0wx7LJEJKofUo2Cx9g13AjspwqpDAU+hNObwn94RKV5Et+bWYqBpOOYR5xRY6Vhoz4mvuaS+JhqLgql6bbcBcgq8UrShBKdYePTHyUskxgbJqjWA89NTZBTZTgTOK/5mcaUsikd48DSmErUQb44fE5Oo0QRM0GymH9ncyq1nsnQZiQ1E73sFeJ/3iAz0VWQ8zjNDMbMRqwXZYKYhBT9yYgrZEbMLKFMcXslYROqKDP2SzVb31suu0p65y3PbXl3F832dfmIKhzDCZyBB5fQhlvoQBcYZPAMb/DuGOfJeXFef6IVp9w5gj9wPr4BMTGQeA==</latexit>

<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="k0AbWg+Rf2GU730bCKTjPZjMY64="></latexit>

⇠ exp

⇢
� R2

2PR

⇣
1 + fNLR+ gNLR2 + · · ·

⌘�

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
<latexit sha1_base64="XIlbH3K1gvJ4XHeDK5p+WYdly6M=">AAAB83icbVDLTgJBEOzFF+Jr1aOXicTEE9klRD0SvXhEI0gCm83s0MCE2UdmZknIhi/Rk1Fv/ok/4N84i3tQsE7VXdVJdQWJ4Eo7zpdVWlvf2Nwqb1d2dvf2D+zDo46KU8mwzWIRy25AFQoeYVtzLbCbSKRhIPAxmNzk+uMUpeJx9KBnCXohHUV8yBnVZuXbdp20/KwfUj1mVJD7uW9XnZqzAFklbkGqUKDl25/9QczSECPNBFWq5zqJ9jIqNWcC55V+qjChbEJH2DM0oiEqL1skn5OzYSyJHiNZzL+9GQ2VmoWB8eTh1LKWL//TeqkeXnkZj5JUY8SMxWjDVBAdk7wAMuASmRYzQyiT3KQkbEwlZdrUVDHvu8vPrpJOveZe1Bp3jWrzuiiiDCdwCufgwiU04RZa0AYGU3iGN3i3UuvJerFef6wlq7g5hj+wPr4BWr2Qig==</latexit>

2PR

<latexit sha1_base64="t/rkVAFtcGI04JNYmXPBkK7itpo=">AAAB/nicbVDLSsNAFJ3UV62vqMtuBovgqiRS1GXRjcsq9gFNKJPpTTt0JgkzE6GEgv6MrkTd+RH+gH/jpGahrWd17j3nwj0nSDhT2nG+rNLK6tr6RnmzsrW9s7tn7x90VJxKCm0a81j2AqKAswjammkOvUQCEQGHbjC5yvXuPUjF4uhOTxPwBRlFLGSUaLMa2FVPED2mhONb7CkmsBdKQjN3lo1mA7vm1J058DJxC1JDBVoD+9MbxjQVEGnKiVJ910m0nxGpGeUwq3ipgoTQCRlB39CICFB+Ng8xw8dhLLEeA57Pv70ZEUpNRWA8+bNqUcuX/2n9VIcXfsaiJNUQUWMxWphyrGOcd4GHTALVfGoIoZKZLzEdE5Nfm8YqJr67GHaZdE7r7lm9cdOoNS+LIsqoio7QCXLROWqia9RCbUTRI3pGb+jderCerBfr9cdasoqbQ/QH1sc35C6VZA==</latexit>

R ⇠ 1

g

<latexit sha1_base64="IfrfiCMOHUT+o0e7jd98JShU4Ks=">AAAB7HicbZDLSgMxFIbP1Futt6pLN8EiuCozUtRl0Y3LCvYC06Fk0sw0NJchyQil9C10JerOp/EFfBvTOgtt/Vd/zvcHzn/ijDNjff/LK62tb2xulbcrO7t7+wfVw6OOUbkmtE0UV7oXY0M5k7RtmeW0l2mKRcxpNx7fznn3kWrDlHywk4xGAqeSJYxg60ZhivqpdVSgYFCt+XV/IbRqgsLUoFBrUP3sDxXJBZWWcGxMGPiZjaZYW0Y4nVX6uaEZJmOc0tBZiQU10XSx8gydJUojO6Jo8f6dnWJhzETELiOwHZllNh/+x8LcJtfRlMkst1QSF3EsyTmyCs2boyHTlFg+cQYTzdyWiIywxsS6+1Rc/WC57KrpXNSDy3rjvlFr3hSHKMMJnMI5BHAFTbiDFrSBgIJneIN3T3pP3ov3+hMtecWfY/gj7+MbV7yOUA==</latexit>

g & 1
But if



22Beyond the bispectrum



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

 

22Beyond the bispectrum

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>

⇢( ) / e�
1

H4 (↵V 00+� V 0)

<latexit sha1_base64="YYLvJqjd1WK8ClpesA3WlP054O8="></latexit>

GAP & Riquelme (2017)



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>

<latexit sha1_base64="hWVzYzcznThzVC3orEHjgMgx6Wg="></latexit>

L =✏
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1
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 ̇2 � 1

a2
(r )2 � V ( ) + · · ·

⇢( ) / e�
1

H4 (↵V 00+� V 0)

<latexit sha1_base64="YYLvJqjd1WK8ClpesA3WlP054O8="></latexit>

Chen, GAP, Scheihing & Sypsas (2019)



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>

⇢( ) / e�
1

H4 (↵V 00+� V 0)

<latexit sha1_base64="YYLvJqjd1WK8ClpesA3WlP054O8="></latexit>

<latexit sha1_base64="hWVzYzcznThzVC3orEHjgMgx6Wg="></latexit>

L =✏
⇣
Ṙ� ↵ 

⌘2
� ✏

a2
(rR)2 +

1

2
 ̇2 � 1

a2
(r )2 � V ( ) + · · ·

↵ 6= 0

<latexit sha1_base64="OEbXzbW7w49uK7FFMCCLjU+Lf5E=">AAAB7nicbZC9TsMwFIWd8lfKX4GRxaJCYqoSVARjBQtjkeiP1ESV4940Vh3HtR2kKuprwISAjYfhBXgb3JIBWs70+Z5j6Z4bSs60cd0vp7S2vrG5Vd6u7Ozu7R9UD486Os0UhTZNeap6IdHAmYC2YYZDTyogScihG45v5373EZRmqXgwUwlBQkaCRYwSY0eBT7iMCfYFTLA7qNbcursQXgWvgBoq1BpUP/1hSrMEhKGcaN33XGmCnCjDKIdZxc80SELHZAR9i4IkoIN8sfQMn0WpwiYGvHj/zuYk0XqahDaTEBPrZW8+/M/rZya6DnImZGZAUBuxXpRxbFI8746HTAE1fGqBUMXslpjGRBFq7IUqtr63XHYVOhd1r1G/vG/UmjfFIcroBJ2ic+ShK9REd6iF2oiiCXpGb+jdkc6T8+K8/kRLTvHnGP2R8/ENpUCPCw==</latexit>

<latexit sha1_base64="b/X/5pUgbr7XSEo1vwvVgey4TaA=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqpXKoEVcCxggvHguhDaqLKcTeNVSeObKdSVfVL4ISAG3/CD/A3OCUHaJnT7M6sNDtBypnSjvNlldbWNza3ytuVnd29/QP78KijRCYptKngQvYCooCzBNqaaQ69VAKJAw7dYHyb690JSMVE8qinKfgxGSUsZJRosxrYticjUfNioiNKOH44H9hVp+4sgFeJW5AqKtAa2J/eUNAshkRTTpTqu06q/RmRmlEO84qXKUgJHZMR9A1NSAzKny2Sz/FZKCTWEeDF/Ns7I7FS0zgwnjycWtby5X9aP9PhtT9jSZppSKixGC3MONYC5wXgIZNANZ8aQqhkJiWmEZGEalNTxbzvLj+7SjoXdfey3rhvVJs3RRFldIJOUQ256Ao10R1qoTaiaIKe0Rt6tzLryXqxXn+sJau4OUZ/YH18A1uckIc=</latexit>

⇢(R)

Chen, GAP, Scheihing & Sypsas (2019)



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>

Chen, GAP, Scheihing & Sypsas (2019)



V ( )

<latexit sha1_base64="vam3gQn28bBvU9P70VaJEhmLQB0=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoMQL8tuXJN4C3rxGME8IFnC7GQ2GTL7cGZWCEt+wosHRbz6O978G2eTCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1xlfueeCsmi8FZNY+oGeBQynxGstNRto3I/lux0UCxZ5kW9WnGqyDItq2ZX7IxUas6Zg2ytZCjBEs1B8b0/jEgS0FARjqXs2Vas3BQLxQins0I/kTTGZIJHtKdpiAMq3XR+7wydaGWI/EjoChWaq98nUhxIOQ083RlgNZa/vUz8y+slyq+7KQvjRNGQLBb5CUcqQtnzaMgEJYpPNcFEMH0rImMsMFE6ooIO4etT9D9pV0zbMc9vnFLjchlHHo7gGMpgQw0acA1NaAEBDg/wBM/GnfFovBivi9acsZw5hB8w3j4BTd6Pgw==</latexit>

22Beyond the bispectrum

 

⇢( )

<latexit sha1_base64="MQYmo8wyqWsND8znVvGoN5/fnfo=">AAAB63icbZC9TsMwFIVv+C3lr8DIYlEhlaVKUBGMFSyMRaI/ookqx3Uaq44d2Q5SFfUpYELAxtvwArwNbskALWf6fM+xdM8NU860cd0vZ2V1bX1js7RV3t7Z3duvHBx2tMwUoW0iuVS9EGvKmaBtwwynvVRRnIScdsPxzczvPlKlmRT3ZpLSIMEjwSJGsLGjB1/Fsuanmp0NKlW37s6FlsEroAqFWoPKpz+UJEuoMIRjrfuem5ogx8owwum07GeappiM8Yj2LQqcUB3k842n6DSSCpmYovn7dzbHidaTJLSZBJtYL3qz4X9ePzPRVZAzkWaGCmIj1osyjoxEs+JoyBQlhk8sYKKY3RKRGCtMjD1P2db3FssuQ+e87jXqF3eNavO6OEQJjuEEauDBJTThFlrQBgICnuEN3p3EeXJenNef6IpT/DmCP3I+vgHuCo4Z</latexit>

<latexit sha1_base64="fbqYWx0gaSiHQqTNKZOQbxfJEU4="></latexit>

�(R) /
Z 1

0

dx

x
K(x)

Z 1

�1
dR̄

exp
h
� (R̄�R(x))2

2�2
R(x)

i

p
2⇡�R(x)

⇥
✓
�2
R
@

@R̄
� R̄

◆
V ( R̄)

Chen, GAP, Scheihing & Sypsas (2019)

<latexit sha1_base64="GCPjOdcCSwkXCJJZAPZ4sHyKtcA="></latexit>

⇢(R) =
1p

2⇡�R
e
� R2

2�2
R [1 +�(R)]
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-� -� -� � � � ����

���

���

���

���

���

ζ/σζ

ρ(
ζ)

<latexit sha1_base64="fNVCpEpe4O3hMnsOxcRPFCm2IC8=">AAACFXicbVDLSgNBEJyNrxhfUY9eBoOgB+NuCOox6MWjgolCdgmzY28yZHZnmOkVQsh36M/oSdSD4Nm/cRJz8FWn6q5q6KpYS2HR9z+8wszs3PxCcbG0tLyyulZe32hZlRsOTa6kMtcxsyBFBk0UKOFaG2BpLOEq7p+O9atbMFao7BIHGqKUdTORCM7QrTrlWms31Fbs0VAbpVHRUEKC7YDu05ArSycqPaCJcxjR7WFEO+WKX/UnoH9JMCUVMsV5p/wW3iiep5Ahl8zaduBrjIbMoOASRqUwt6AZ77MutB3NWAo2Gk6yjehOogzFHtDJ/N07ZKm1gzR2npRhz/7Wxsv/tHaOyXE0FJnOETLuLE5Lckld+nFF9EYY4CgHjjBuhPuS8h4zjKMrsuTiB7/D/iWtWjU4rNYv6pXGybSIItki22SXBOSINMgZOSdNwsk9eSQv5NW78x68J+/5y1rwpjeb5Ae890+FcZxy</latexit>

V ( ) / [1� cos( /f)]

Chen, GAP, Riquelme, Scheihing & Sypsas (2019)



Beyond the bispectrum

The previous idea can be examined non-perturbatively. On long 
wavelengths a spectator field satisfies the Fokker-Planck equation:

24

<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>
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⇢( ) / e�
1

H4 V ( )

<latexit sha1_base64="NBcLMWnV0Y23YfGedDxWKoklE20=">AAACGHicbVDLTgIxFO3gC/E16tJNIzHBhThjMLokumGJiTwSBkindKChM23ajgmZzGe48VfcuNAYt+z8GwvMQsGTNDk559zc3uMLRpV2nG8rt7a+sbmV3y7s7O7tH9iHR03FY4lJA3PGZdtHijAakYammpG2kASFPiMtf3w/81tPRCrKo0c9EaQbomFEA4qRNlLfvvTkiMOSJxQ9h56QXGgOSS+5gF4gEU7cNKn1KilsLiJp3y46ZWcOuErcjBRBhnrfnnoDjuOQRBozpFTHdYTuJkhqihlJC16siEB4jIakY2iEQqK6yfywFJ4ZZQADLs2LNJyrvycSFCo1CX2TDJEeqWVvJv7ndWId3HYTGolYkwgvFgUxg+b4WUtwQCXBmk0MQVhS81eIR8gUok2XBVOCu3zyKmleld1K+fqhUqzeZXXkwQk4BSXgghtQBTVQBw2AwTN4Be/gw3qx3qxP62sRzVnZzDH4A2v6A7CdnvE=</latexit>

Starobinsky & Yokoyama (1994)

The previous idea can be examined non-perturbatively. On long 
wavelengths a spectator field satisfies the Fokker-Planck equation:
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<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>
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⇢( ) / e�
1

H4 V ( )

<latexit sha1_base64="NBcLMWnV0Y23YfGedDxWKoklE20=">AAACGHicbVDLTgIxFO3gC/E16tJNIzHBhThjMLokumGJiTwSBkindKChM23ajgmZzGe48VfcuNAYt+z8GwvMQsGTNDk559zc3uMLRpV2nG8rt7a+sbmV3y7s7O7tH9iHR03FY4lJA3PGZdtHijAakYammpG2kASFPiMtf3w/81tPRCrKo0c9EaQbomFEA4qRNlLfvvTkiMOSJxQ9h56QXGgOSS+5gF4gEU7cNKn1KilsLiJp3y46ZWcOuErcjBRBhnrfnnoDjuOQRBozpFTHdYTuJkhqihlJC16siEB4jIakY2iEQqK6yfywFJ4ZZQADLs2LNJyrvycSFCo1CX2TDJEeqWVvJv7ndWId3HYTGolYkwgvFgUxg+b4WUtwQCXBmk0MQVhS81eIR8gUok2XBVOCu3zyKmleld1K+fqhUqzeZXXkwQk4BSXgghtQBTVQBw2AwTN4Be/gw3qx3qxP62sRzVnZzDH4A2v6A7CdnvE=</latexit>

Panagopolous & Silverstein (2020)

Starobinsky & Yokoyama (1994)

The previous idea can be examined non-perturbatively. On long 
wavelengths a spectator field satisfies the Fokker-Planck equation:

↵ 6= 0

<latexit sha1_base64="OEbXzbW7w49uK7FFMCCLjU+Lf5E=">AAAB7nicbZC9TsMwFIWd8lfKX4GRxaJCYqoSVARjBQtjkeiP1ESV4940Vh3HtR2kKuprwISAjYfhBXgb3JIBWs70+Z5j6Z4bSs60cd0vp7S2vrG5Vd6u7Ozu7R9UD486Os0UhTZNeap6IdHAmYC2YYZDTyogScihG45v5373EZRmqXgwUwlBQkaCRYwSY0eBT7iMCfYFTLA7qNbcursQXgWvgBoq1BpUP/1hSrMEhKGcaN33XGmCnCjDKIdZxc80SELHZAR9i4IkoIN8sfQMn0WpwiYGvHj/zuYk0XqahDaTEBPrZW8+/M/rZya6DnImZGZAUBuxXpRxbFI8746HTAE1fGqBUMXslpjGRBFq7IUqtr63XHYVOhd1r1G/vG/UmjfFIcroBJ2ic+ShK9REd6iF2oiiCXpGb+jdkc6T8+K8/kRLTvHnGP2R8/ENpUCPCw==</latexit>

<latexit sha1_base64="b/X/5pUgbr7XSEo1vwvVgey4TaA=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqpXKoEVcCxggvHguhDaqLKcTeNVSeObKdSVfVL4ISAG3/CD/A3OCUHaJnT7M6sNDtBypnSjvNlldbWNza3ytuVnd29/QP78KijRCYptKngQvYCooCzBNqaaQ69VAKJAw7dYHyb690JSMVE8qinKfgxGSUsZJRosxrYticjUfNioiNKOH44H9hVp+4sgFeJW5AqKtAa2J/eUNAshkRTTpTqu06q/RmRmlEO84qXKUgJHZMR9A1NSAzKny2Sz/FZKCTWEeDF/Ns7I7FS0zgwnjycWtby5X9aP9PhtT9jSZppSKixGC3MONYC5wXgIZNANZ8aQqhkJiWmEZGEalNTxbzvLj+7SjoXdfey3rhvVJs3RRFldIJOUQ256Ao10R1qoTaiaIKe0Rt6tzLryXqxXn+sJau4OUZ/YH18A1uckIc=</latexit>

⇢(R)

<latexit sha1_base64="4jKyQ/nSiae1PCbc2/Z/0/MX3Uo=">AAACGHicbVDJSgNBFOxxjXEb9eilMQjxYJiRuByDXjxGMUbIxPCm8yZp0rPQ3SOEYX5Ef0ZP4nLy5t/YiQHXOtV7VQ9elZ8IrrTjvFtT0zOzc/OFheLi0vLKqr22fqniVDJssFjE8soHhYJH2NBcC7xKJELoC2z6g5OR3rxBqXgcXehhgu0QehEPOANtVh1735P9uOyFoPsMBD3foZ7iIcXrbJd6gQSWfWl55g0gSSDPO3bJqThj0L/EnZASmaDesV+9bszSECPNBCjVcp1EtzOQmjOBedFLFSbABtDDlqERhKja2TheTreDWFLdRzqev3szCJUahr7xjL5Uv7XR8j+tlergqJ3xKEk1RsxYjBakguqYjlqiXS6RaTE0BJjk5kvK+mDq0KbLoonv/g77l1zuVdyDSvWsWqodT4ookE2yRcrEJYekRk5JnTQII3fkgTyTF+vWurceradP65Q1udkgP2C9fQA4S5/f</latexit>

⇢(R) ⇠ e�
R

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<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>
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Beyond the bispectrum

In the case of multi-fields:
<latexit sha1_base64="0DfuB8qSOmOijAiKXoR9Zc4rwe0="></latexit>
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Achúcarro, Céspedes, Davis, GAP (2022)
See also: Pinol, Renaux-Petel &Tada (2021)



Beyond the bispectrum

In the case of multi-fields:

<latexit sha1_base64="+69eIa6rYvp6pkqIb2lD4Cdmqj8="></latexit>
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<latexit sha1_base64="0DfuB8qSOmOijAiKXoR9Zc4rwe0="></latexit>
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Achúcarro, Céspedes, Davis, GAP (2022)
See also: Pinol, Renaux-Petel &Tada (2021)



Beyond the bispectrum

In the case of multi-fields:

Achúcarro, Céspedes, Davis, GAP (2022)

<latexit sha1_base64="+69eIa6rYvp6pkqIb2lD4Cdmqj8="></latexit>
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<latexit sha1_base64="0DfuB8qSOmOijAiKXoR9Zc4rwe0="></latexit>
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<latexit sha1_base64="4jKyQ/nSiae1PCbc2/Z/0/MX3Uo=">AAACGHicbVDJSgNBFOxxjXEb9eilMQjxYJiRuByDXjxGMUbIxPCm8yZp0rPQ3SOEYX5Ef0ZP4nLy5t/YiQHXOtV7VQ9elZ8IrrTjvFtT0zOzc/OFheLi0vLKqr22fqniVDJssFjE8soHhYJH2NBcC7xKJELoC2z6g5OR3rxBqXgcXehhgu0QehEPOANtVh1735P9uOyFoPsMBD3foZ7iIcXrbJd6gQSWfWl55g0gSSDPO3bJqThj0L/EnZASmaDesV+9bszSECPNBCjVcp1EtzOQmjOBedFLFSbABtDDlqERhKja2TheTreDWFLdRzqev3szCJUahr7xjL5Uv7XR8j+tlergqJ3xKEk1RsxYjBakguqYjlqiXS6RaTE0BJjk5kvK+mDq0KbLoonv/g77l1zuVdyDSvWsWqodT4ookE2yRcrEJYekRk5JnTQII3fkgTyTF+vWurceradP65Q1udkgP2C9fQA4S5/f</latexit>

⇢(R) ⇠ e�
R


25

See also: Pinol, Renaux-Petel &Tada (2021)
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<latexit sha1_base64="3K/gC7F9gJVwm4mi1naBFjnzWQs="></latexit>

L = ✏

⇣
Ṙ2 � (rR)2+

�

4!H2
Ṙ4

⌘

Celoria, Creminelli, Tambalo & Yingcharoenrat  (2021)

NG tails also possible in single field inflation:
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<latexit sha1_base64="3K/gC7F9gJVwm4mi1naBFjnzWQs="></latexit>

L = ✏

⇣
Ṙ2 � (rR)2+

�

4!H2
Ṙ4

⌘

Celoria, Creminelli, Tambalo & Yingcharoenrat  (2021)

NG tails also possible in single field inflation:

<latexit sha1_base64="ATVH9gjxK9ZPfc7M58XFZ0ISS7k="></latexit>

⇢(R) ⇠ exp
h
� R3/2

�1/4

i
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Cai, Ma, Sasaki, Wang & Zhou  (2022)

Other recent results on highly non-Gaussian tales:
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Cai, Ma, Sasaki, Wang & Zhou  (2022)

Other recent results on highly non-Gaussian tales:

<latexit sha1_base64="fZnTaLjwYWcBG76+qm6qa2g/PKA="></latexit>

⇢[R] ⇠ (2� hR) exp


�R2(4� hR)2

�2
R

�
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De Luca & Riotto (2022)

A word of caution:
<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R
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De Luca & Riotto (2022)

A word of caution:
<latexit sha1_base64="Azb2Kth1ESrcGqcbasYWN549ToE=">AAAB83icbVDLTsMwEHTKq5RXgCMXiwqJU5WgCjhWcOFYEH1ISVQ57qa16sSR7VSqon4JnBBw40/4Af4Gp+QALXOa3ZmVZidMOVPacb6sytr6xuZWdbu2s7u3f2AfHnWVyCSFDhVcyH5IFHCWQEczzaGfSiBxyKEXTm4LvTcFqZhIHvUshSAmo4RFjBJtVgPb9uVYeH5M9JgSjh+CgV13Gs4CeJW4JamjEu2B/ekPBc1iSDTlRCnPdVId5ERqRjnMa36mICV0QkbgGZqQGFSQL5LP8VkkJNZjwIv5tzcnsVKzODSeIpxa1orlf5qX6eg6yFmSZhoSaixGizKOtcBFAXjIJFDNZ4YQKplJiemYSEK1qalm3neXn10l3YuGe9lo3jfrrZuyiCo6QafoHLnoCrXQHWqjDqJoip7RG3q3MuvJerFef6wVq7w5Rn9gfXwD93+Q7g==</latexit>

⇢[R]

<latexit sha1_base64="5SEO/THAGjkbGzuNd5DHJmTEqhk=">AAAB63icbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY9ELx7RyCPChswODUyYnd3MzJqQDV+hJ6Pe/Bt/wL9xFvegYJ2qu6qTqg5iwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ShTDJotEpDoB1Si4xKbhRmAnVkjDQGA7mFxnevsRleaRvDfTGP2QjiQfckaNXT30QmrGjApy1y9X3Ko7B1kmXk4qkKPRL3/2BhFLQpSGCap113Nj46dUGc4Ezkq9RGNM2YSOsGuppCFqP50nnpGTYaSIGSOZz7+9KQ21noaB9WTZ9KKWLf/TuokZXvopl3FiUDJrsdowEcREJCtOBlwhM2JqCWWK25SEjamizNj3lGx9b7HsMmmdVb3zau22Vqlf5Y8owhEcwyl4cAF1uIEGNIGBhGd4g3cndJ6cF+f1x1pw8ptD+APn4xv96Y4k</latexit>

R

But in order to address questions about rare 
events such as PBHs, we need:

<latexit sha1_base64="HAV9gn+rRcu+vgJvNmYlmgSludw=">AAAB7XicbZDNSsNAFIVv6l+tf1WXboJFcFUSKeqy6MZlBfsDSSiT6U0zdJIJMxOhhD6GrkTd+TK+gG/jtGahrWf1zT1n4J4bZpwp7ThfVmVtfWNzq7pd29nd2z+oHx71lMglxS4VXMhBSBRylmJXM81xkEkkScixH05u537/EaViIn3Q0wyDhIxTFjFKtBn5voyF54+QaxIM6w2n6Sxkr4JbQgNKdYb1T38kaJ5gqiknSnmuk+mgIFIzynFW83OFGaETMkbPYEoSVEGx2Hlmn0VC2jpGe/H+nS1IotQ0CU0mITpWy958+J/n5Tq6DgqWZrnGlJqI8aKc21rY8+r2iEmkmk8NECqZ2dKmMZGEanOgmqnvLpddhd5F071stu5bjfZNeYgqnMApnIMLV9CGO+hAFyhk8Axv8G4J68l6sV5/ohWr/HMMf2R9fAP2w49T</latexit>

⇢[�]
<latexit sha1_base64="Al4MjBmgLV5sLHLvmX/QPyn/rL0=">AAACDnicbVDJSgNBEO1xjXEb9eilMQQEIcwEUS+C6MVjFLNAJoaank7SpKdn6K4RQsgXePFXvHhQxKtnb/6NneXg9qDg8V4VVfXCVAqDnvfpzM0vLC4t51byq2vrG5vu1nbNJJlmvMoSmehGCIZLoXgVBUreSDWHOJS8HvYvxn79jmsjEnWDg5S3Yugq0REM0EpttxhEXCLQUxooCCXclmkQA/YYSHpND2jAogRN2y14JW8C+pf4M1IgM1Ta7kcQJSyLuUImwZim76XYGoJGwSQf5YPM8BRYH7q8aamCmJvWcPLOiBatEtFOom0ppBP1+8QQYmMGcWg7x6ea395Y/M9rZtg5aQ2FSjPkik0XdTJJMaHjbGgkNGcoB5YA08LeSlkPNDC0CeZtCP7vl/+SWrnkH5UOrw4LZ+ezOHJkl+yRfeKTY3JGLkmFVAkj9+SRPJMX58F5cl6dt2nrnDOb2SE/4Lx/AazFmp8=</latexit>

� = r2R+ · · ·where



Conclusions

• The primordial statistics may deviate 
significantly from Gaussianity in a way 
not parametrized by the bispectrum


• These effects could escape 
conventional data analysis


• New (non-perturbative) techniques are 
necessary to uncover this type of NG

30



Conclusions

Thanks!
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The reconstructed PDF from CMB data is

⇢(⇥)
<latexit sha1_base64="+DSMOHFAaPgV5t2rd+nTz7jM5NU=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3H8P1lrXlTHKIMJ3AKdXDgCppwBy3oAIMHeIY3eLdS68l6sV5/oiWr+HMMf2R9fAOR6I75</latexit><latexit sha1_base64="+DSMOHFAaPgV5t2rd+nTz7jM5NU=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3H8P1lrXlTHKIMJ3AKdXDgCppwBy3oAIMHeIY3eLdS68l6sV5/oiWr+HMMf2R9fAOR6I75</latexit><latexit sha1_base64="+DSMOHFAaPgV5t2rd+nTz7jM5NU=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3H8P1lrXlTHKIMJ3AKdXDgCppwBy3oAIMHeIY3eLdS68l6sV5/oiWr+HMMf2R9fAOR6I75</latexit><latexit sha1_base64="+DSMOHFAaPgV5t2rd+nTz7jM5NU=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3H8P1lrXlTHKIMJ3AKdXDgCppwBy3oAIMHeIY3eLdS68l6sV5/oiWr+HMMf2R9fAOR6I75</latexit>

From 2015 Planck data

⇥ =
�T

T<latexit sha1_base64="s5RyJBbE2zNASKL4Gqb9014j+Yw=">AAAB/nicbZDLSsNAFIYn9VbrLeqym8EiuCqJCLoRirpwWSG9QBPKZHrSDJ1cmJkIJQT0ZXQl6s6H8AV8G6c1C209q++c/x+Y//dTzqSyrC+jsrK6tr5R3axtbe/s7pn7B12ZZIJChyY8EX2fSOAsho5iikM/FUAin0PPn1zP9N49CMmS2FHTFLyIjGMWMEqUPg3NuuuEoAi+xG4gCM3dG+B6dYrcKYZmw2pa88HLYJfQQOW0h+anO0poFkGsKCdSDmwrVV5OhGKUQ1FzMwkpoRMyhoHGmEQgvXweosDHQSKwCgHP99/enERSTiNfeyKiQrmozY7/aYNMBRdezuI0UxBTbdFakHGsEjzrAo+YAKr4VAOhgulfYhoSXYPSjdV0fHsx7DJ0T5u25ruzRuuqLKKK6ugInSAbnaMWukVt1EEUPaJn9IbejQfjyXgxXn+sFaN8c4j+jPHxDXFFlRM=</latexit><latexit sha1_base64="s5RyJBbE2zNASKL4Gqb9014j+Yw=">AAAB/nicbZDLSsNAFIYn9VbrLeqym8EiuCqJCLoRirpwWSG9QBPKZHrSDJ1cmJkIJQT0ZXQl6s6H8AV8G6c1C209q++c/x+Y//dTzqSyrC+jsrK6tr5R3axtbe/s7pn7B12ZZIJChyY8EX2fSOAsho5iikM/FUAin0PPn1zP9N49CMmS2FHTFLyIjGMWMEqUPg3NuuuEoAi+xG4gCM3dG+B6dYrcKYZmw2pa88HLYJfQQOW0h+anO0poFkGsKCdSDmwrVV5OhGKUQ1FzMwkpoRMyhoHGmEQgvXweosDHQSKwCgHP99/enERSTiNfeyKiQrmozY7/aYNMBRdezuI0UxBTbdFakHGsEjzrAo+YAKr4VAOhgulfYhoSXYPSjdV0fHsx7DJ0T5u25ruzRuuqLKKK6ugInSAbnaMWukVt1EEUPaJn9IbejQfjyXgxXn+sFaN8c4j+jPHxDXFFlRM=</latexit><latexit sha1_base64="s5RyJBbE2zNASKL4Gqb9014j+Yw=">AAAB/nicbZDLSsNAFIYn9VbrLeqym8EiuCqJCLoRirpwWSG9QBPKZHrSDJ1cmJkIJQT0ZXQl6s6H8AV8G6c1C209q++c/x+Y//dTzqSyrC+jsrK6tr5R3axtbe/s7pn7B12ZZIJChyY8EX2fSOAsho5iikM/FUAin0PPn1zP9N49CMmS2FHTFLyIjGMWMEqUPg3NuuuEoAi+xG4gCM3dG+B6dYrcKYZmw2pa88HLYJfQQOW0h+anO0poFkGsKCdSDmwrVV5OhGKUQ1FzMwkpoRMyhoHGmEQgvXweosDHQSKwCgHP99/enERSTiNfeyKiQrmozY7/aYNMBRdezuI0UxBTbdFakHGsEjzrAo+YAKr4VAOhgulfYhoSXYPSjdV0fHsx7DJ0T5u25ruzRuuqLKKK6ugInSAbnaMWukVt1EEUPaJn9IbejQfjyXgxXn+sFaN8c4j+jPHxDXFFlRM=</latexit><latexit sha1_base64="s5RyJBbE2zNASKL4Gqb9014j+Yw=">AAAB/nicbZDLSsNAFIYn9VbrLeqym8EiuCqJCLoRirpwWSG9QBPKZHrSDJ1cmJkIJQT0ZXQl6s6H8AV8G6c1C209q++c/x+Y//dTzqSyrC+jsrK6tr5R3axtbe/s7pn7B12ZZIJChyY8EX2fSOAsho5iikM/FUAin0PPn1zP9N49CMmS2FHTFLyIjGMWMEqUPg3NuuuEoAi+xG4gCM3dG+B6dYrcKYZmw2pa88HLYJfQQOW0h+anO0poFkGsKCdSDmwrVV5OhGKUQ1FzMwkpoRMyhoHGmEQgvXweosDHQSKwCgHP99/enERSTiNfeyKiQrmozY7/aYNMBRdezuI0UxBTbdFakHGsEjzrAo+YAKr4VAOhgulfYhoSXYPSjdV0fHsx7DJ0T5u25ruzRuuqLKKK6ugInSAbnaMWukVt1EEUPaJn9IbejQfjyXgxXn+sFaN8c4j+jPHxDXFFlRM=</latexit>

Reconstructing the landscape

See also: 

Buchert, France, Steiner (2017)
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Chen, GAP, Scheihing & Sypsas (2018)

Reconstructing the landscape

an ⌘
Z

d⇥ ⇢(⇥)Hen(⇥/�⇥)
<latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit>
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Reconstructing the landscape

an ⌘
Z

d⇥ ⇢(⇥)Hen(⇥/�⇥)
<latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit>

Chen, GAP, Scheihing & Sypsas (2018)
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Reconstructing the landscape

an ⌘
Z

d⇥ ⇢(⇥)Hen(⇥/�⇥)
<latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit><latexit sha1_base64="x2ynmh8eDp85OfGxgEiBsJSq5aE="></latexit>

Chen, GAP, Scheihing & Sypsas (2018)
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⇣ = ⇣G + FNG(⇣G)
<latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit>

A generalized local ansatz

Other statistical tools 33

GAP, Scheihing & Sypsas (2018)



⇣ = ⇣G + FNG(⇣G)
<latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit>

Other statistical tools

PNG[⇣] = PG[⇣]⇥ exp
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P⇣(k)

◆
FNG[⇣](y)

�

<latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit>

From it, one can derive a functional probability distribution

33

GAP, Scheihing & Sypsas (2018)

A generalized local ansatz



⇣ = ⇣G + FNG(⇣G)
<latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit><latexit sha1_base64="Sn5PBrTqPWgIqTMxbjVVBAIAM/E=">AAACEnicbVDLSsNAFJ3UV62vqks3g0WoCDURQTdCUbCupIJ9QBPCZHrbDp08mJkINfQv9Gd0JequP+DfOI1ZaOvZzJl7zoV7jhdxJpVpfhm5hcWl5ZX8amFtfWNzq7i905RhLCg0aMhD0faIBM4CaCimOLQjAcT3OLS84dVUbz2AkCwM7tUoAscn/YD1GCVKj9zisf0IiuALnL5uDR9h2ydqQAnH125iCx/f1sa4nMmHbrFkVswUeJ5YGSmhDHW3OLG7IY19CBTlRMqOZUbKSYhQjHIYF+xYQkTokPSho2lAfJBOkgYb44NeKLAaAE7/v70J8aUc+Z72TM+Vs9p0+J/WiVXv3ElYEMUKAqotWuvFHKsQT/vBXSaAKj7ShFDB9JWYDoggVOkWCzq+NRt2njRPKpbmd6el6mVWRB7toX1URhY6Q1V0g+qogSh6Rq/oA30aT8aL8Wa8/1hzRrazi/7AmHwDLgSbzg==</latexit>

Other statistical tools

PNG[⇣] = PG[⇣]⇥ exp


�
Z

y

Z

k
e�ik·y

✓
�

�⇣(�k)
� ⇣(k)

P⇣(k)

◆
FNG[⇣](y)

�

<latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit><latexit sha1_base64="VoO3rLJY+34fs+D4eYfLKw4zLXE="></latexit>

From it, one can derive a functional probability distribution

From where one recovers

GAP, Scheihing & Sypsas (2018)
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A generalized local ansatz



Other statistical tools

The functional allows for other means of analysing data:

⇢(⇣1, ⇣2, |x1 � x2|) =
Z
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Other statistical tools

The functional allows for other means of analysing data:

⇢(⇥1,⇥2, n̂1 · n̂2) = ⇢G [1 +O(FNG)]
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This leads to two point PDF’s:
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Other statistical tools

• Dark matter halos
µ>(M, z) ⌘

Z 1
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Other statistical tools

• Dark matter halos

• Halo bias �b(k) =
2�c(bG � 1)

↵(k)
fNL
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