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<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 01



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 01



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 01

Adiabatic 
Gaussian
Almost scale independent

CMB and LSS tell us that the

Statistics of                  is:�k(tini)

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



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

02



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)

03



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)

03



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

04

Planck collaboration (2018)



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)

05



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)

05



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

05

<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

06



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

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0

06



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

hRk1 · · ·RkN i = iN
�

�Jk1

· · · �

�JkN

Z[J ]

�����
J=0

06



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

07



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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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)

09



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)

09



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 09

<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

09

<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>

09

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

R(k)

We can now write a theory for 
<latexit sha1_base64="+R5QRAND2QxHqZVY8KKIq6FD5kY=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiRV0W3bisYh/QhDKZTtqhkwczEyGE+ituXCji1g9x5984abPQ1gMDh3Pu5Z45XsyZVJb1bZTW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Cb3e49USBaFDyqNqRvgcch8RrDS0tCsOgFWE4I5uq9njuej6exsaNashjUHWiV2QWpQoD00v5xRRJKAhopwLOXAtmLlZlgoRjidVZxE0hiTKR7TgaYhDqh0s3n4GTrVygj5kdAvVGiu/t7IcCBlGnh6Mo8ql71c/M8bJMq/cjMWxomiIVkc8hOOVITyJtCICUoUTzXBRDCdFZEJFpgo3VdFl2Avf3mVdM8b9kWjedesta6LOspwDCdQBxsuoQW30IYOEEjhGV7hzXgyXox342MxWjKKnSr8gfH5A46JlBI=</latexit>

R(k)



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

R(k)

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

R(k)We can now write a theory for 
<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =

Z
d4x a3✏


Ṙ

2
�

1

a2
(rR)2 +O(R3) +O(R4) + · · ·

�

There are three favorite ways to compute observables from this theory



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

R(k)

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

R(k)We can now write a theory for 
<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =

Z
d4x a3✏


Ṙ

2
�

1

a2
(rR)2 +O(R3) +O(R4) + · · ·

�

There are three favorite ways to compute observables from this theory

(1) Hamiltonian in-in formalism:

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>

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>

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

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

kN
(t)U(t)|0i



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>

09

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

R(k)

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

R(k)We can now write a theory for 
<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =

Z
d4x a3✏


Ṙ

2
�

1

a2
(rR)2 +O(R3) +O(R4) + · · ·

�

There are three favorite ways to compute observables from this theory

(2) Wavefunction of the Universe:
<latexit sha1_base64="N/ESH8C21wSZP655S/C9QEb6M+Y="></latexit>

 [R(x)] =

Z R(x)

RBD

DReiS[R]/~
<latexit sha1_base64="Wh2ZPaGpnj1KkDkshZWLk5wTAnY=">AAACL3icdVDLSsNAFJ3UV62vqEs3g0Wom5IUXxuhVBCXVewDmlgm00k7dPJgZiKW2D9y4690I6KIW//CSZqFtnpg4HDOucy9xwkZFdIwXrXcwuLS8kp+tbC2vrG5pW/vNEUQcUwaOGABbztIEEZ90pBUMtIOOUGew0jLGV4kfuuecEED/1aOQmJ7qO9Tl2IkldTVLy0+CGDH8pAcYMTgDSzFluPCh/GhDc+hVaP9R6su6H+RNHBX6epFo2ykgPPEzEgRZKh39YnVC3DkEV9ihoTomEYo7RhxSTEj44IVCRIiPER90lHURx4RdpzeO4YHSulBN+Dq+RKm6s+JGHlCjDxHJZOlxayXiH95nUi6Z3ZM/TCSxMfTj9yIQRnApDzYo5xgyUaKIMyp2hXiAeIIS1VxQZVgzp48T5qVsnlSPr4+KlZrWR15sAf2QQmY4BRUwRWogwbA4AlMwBt41561F+1D+5xGc1o2swt+Qfv6BnzNpuk=</latexit>

⇢[R(x)] =
��� [R(x)]

���
2

<latexit sha1_base64="BRJoHtA9saOZcLSRYEQcsHmC5Rg="></latexit>

hRk1(t) · · ·RkN (t)i =
Z

DR(x)⇢[R(x)]Rk1(t) · · ·RkN (t)



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>

09

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

R(k)

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

R(k)We can now write a theory for 
<latexit sha1_base64="uiiWESh+4zmQH2MqP6Ue0w5dZps="></latexit>

S =

Z
d4x a3✏


Ṙ

2
�

1

a2
(rR)2 +O(R3) +O(R4) + · · ·

�

There are three favorite ways to compute observables from this theory

(3) Schwinger-Keldysh in-in formalism:
<latexit sha1_base64="czv1llnl5kgf5MLCWLT1Fbpq0ts="></latexit>

Z[J+, J�] =

Z

R+(tend)=R�(tend)
DR+DR�e

iS[R+]�iS[R+]+i
R
x R+J+�i

R
x R�J�

<latexit sha1_base64="tlIEggYS2hh3YmCtXHV8JkMLv+E="></latexit>

hRk1 · · ·RkN i = �

�J+(k1)
· · · �

�J+(kN )
Z[J+, J�]



Inflation

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

<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 =

10

These methods offer a diagramatic procedure to compute n-points



Inflation

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

<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 =

10

These methods offer a diagramatic procedure to compute n-points

k1 k2

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

= (2⇡)3�(k1 + k2)
2⇡2

k3
PR(k)



Inflation

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

<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 =

10

These methods offer a diagramatic procedure to compute n-points

Bi-spectrum
k2k1 k3

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

hRk1Rk2Rk3i =



Inflation

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

<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 =

10

These methods offer a diagramatic procedure to compute n-points

Tri-spectrum
k2k1 k3

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

hRk1Rk2Rk3i =

<latexit sha1_base64="YGOShcgcHZwpJuM9Li1i7u/mdmA=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWbE17LoxmUF+5B2KJk004YmmSHJCGXoV7hxoYhbP8edf2PazkJbD1w4nHMv994TJoIb63nfqLCyura+UdwsbW3v7O6V9w+aJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wj26nfemLa8Fg92HHCAkkGikecEuukx6wbRng06Z33yhWv6s2Al4mfkwrkqPfKX91+TFPJlKWCGNPxvcQGGdGWU8EmpW5qWELoiAxYx1FFJDNBNjt4gk+c0sdRrF0pi2fq74mMSGPGMnSdktihWfSm4n9eJ7XRdZBxlaSWKTpfFKUC2xhPv8d9rhm1YuwIoZq7WzEdEk2odRmVXAj+4svLpHlW9S+rF/fnldpNHkcRjuAYTsGHK6jBHdShARQkPMMrvCGNXtA7+pi3FlA+cwh/gD5/AEzzkBg=</latexit>

k4 k2k1 k3
<latexit sha1_base64="YGOShcgcHZwpJuM9Li1i7u/mdmA=">AAAB8HicbVDLSgMxFL2pr1pfVZdugkVwVWbE17LoxmUF+5B2KJk004YmmSHJCGXoV7hxoYhbP8edf2PazkJbD1w4nHMv994TJoIb63nfqLCyura+UdwsbW3v7O6V9w+aJk41ZQ0ai1i3Q2KY4Io1LLeCtRPNiAwFa4Wj26nfemLa8Fg92HHCAkkGikecEuukx6wbRng06Z33yhWv6s2Al4mfkwrkqPfKX91+TFPJlKWCGNPxvcQGGdGWU8EmpW5qWELoiAxYx1FFJDNBNjt4gk+c0sdRrF0pi2fq74mMSGPGMnSdktihWfSm4n9eJ7XRdZBxlaSWKTpfFKUC2xhPv8d9rhm1YuwIoZq7WzEdEk2odRmVXAj+4svLpHlW9S+rF/fnldpNHkcRjuAYTsGHK6jBHdShARQkPMMrvCGNXtA7+pi3FlA+cwh/gD5/AEzzkBg=</latexit>

k4
<latexit sha1_base64="Age47FzHBvUqYGPEEfH8g0BXt4k=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXfB2DXjwmYB6QhDA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqju6nffEKleSQfzDjGbkgHkgecUWOl2lmvWHLL7gxkmXgZKUGGaq/41elHLAlRGiao1m3PjU03pcpwJnBS6CQaY8pGdIBtSyUNUXfT2aETcmKVPgkiZUsaMlN/T6Q01Hoc+rYzpGaoF72p+J/XTkxw0025jBODks0XBYkgJiLTr0mfK2RGjC2hTHF7K2FDqigzNpuCDcFbfHmZNM7L3lX5snZRqtxmceThCI7hFDy4hgrcQxXqwADhGV7hzXl0Xpx352PemnOymUP4A+fzB3TFjLk=</latexit>

+

<latexit sha1_base64="mevElyvzQSbCpK9D4gTlBucZEno=">AAACTnicbZFLSwMxFIWT+qr1VXXpJliEFqXMtL42gujGpYJVoVNLJr1jQzMPkjtCGfoPXejSP6Ir0bRWrI+z+nLPCeSe+ImSBh3nmeampmdm5/LzhYXFpeWV4uralYlTLaAhYhXrG58bUDKCBkpUcJNo4KGv4NrvnQ7963vQRsbRJfYTaIX8LpKBFBztqF3sHbFyjXmJrNzWmdcBhbyceX7AeoO2y7bZF9cmuF5hHvKUTQR3JoLfXP/BlXax5FSdkdhfcMdQImOdt4sPXicWaQgRCsWNabpOgq2Ma5RCwaDgpQYSLnr8DpoWIx6CaWWjUgZsK4g1wy6w0Xkym/HQmH7o20zIsWt+e8Phf14zxeCwlckoSREiYSPWC1LFMGbDbllHahCo+ha40NK+koku11yg/YGCXd/9vexfuKpV3f3q3sVu6fhkXESebJBNUiYuOSDH5IyckwYR5Im8UkIpfaQv9I2+f0ZzdHxnnfxQLv8BK2qsEg==</latexit>

= (2⇡)3�(k1 + k2 + k3)⌧(k1,k2,k3,k3)



<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:

11Inflation

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

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) 
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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 12

<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 =✏
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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)

↵ 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 =✏
⇣
Ṙ� ↵ 

⌘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)

<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>
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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>



Multi-field inflation 12

<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>
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Ṙ� ↵ 

⌘2
� ✏

a2
(rR)2 +

1

2
 ̇2 � 1

a2
(r )2

+ ✏
⇣
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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



Multi-field inflation 12

<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>

V ( ) =
1

2
µ2 2 +

1

3
g  3 + · · ·

<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)

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:

13

(Quasi-single field)

<latexit sha1_base64="ecQdj0KNblPhlq/mW8Adb8whK5g=">AAACPHicbVC7TsMwFHV4lvIqMLJYVEhMVVIqYEGqYGEsiD5QE0WOe9NadR6yHaQqyq/BD/AD7DAhYGPGaTtA2zMdn3N8de/xYs6kMs1XY2l5ZXVtvbBR3Nza3tkt7e23ZJQICk0a8Uh0PCKBsxCaiikOnVgACTwObW94nfvtRxCSReG9GsXgBKQfMp9RorTklh5sTsI+B2wHRA0o4fjOTVPb8/Ewc61soVxdLJ9mGNtiMu0SY7dUNivmGHieWFNSRlM03NKL3YtoEkCoKCdSdi0zVk5KhGKUQ1a0EwkxoUPSh66mIQlAOum4ggwf+5HAagB4/P6bTUkg5SjwdCZfWs56ubjI6ybKv3BSFsaJgpDqiPb8hGMV4bxJ3GMCqOIjTQgVTG+J6YAIQpXuu6jPt2aPnSetasU6q9Rua+X61bSIAjpER+gEWegc1dENaqAmougZvaMv9G08GW/Gh/E5iS4Z0z8H6B+Mn18cUa1J</latexit>

hRk1Rk2Rk3i =



k2k1 k3

Chen & Wang (2012)

Noumi, Yamaguchi & Yokoyama (2013) 


see also Assassi et al. (2013)

Multi-field inflation

Noumi, Yamaguchi & Yokoyama (2013) 

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>

k2k1 k3

Three-point statistics:

13

(Quasi-single field)

(Cosmological colliders)

<latexit sha1_base64="ecQdj0KNblPhlq/mW8Adb8whK5g=">AAACPHicbVC7TsMwFHV4lvIqMLJYVEhMVVIqYEGqYGEsiD5QE0WOe9NadR6yHaQqyq/BD/AD7DAhYGPGaTtA2zMdn3N8de/xYs6kMs1XY2l5ZXVtvbBR3Nza3tkt7e23ZJQICk0a8Uh0PCKBsxCaiikOnVgACTwObW94nfvtRxCSReG9GsXgBKQfMp9RorTklh5sTsI+B2wHRA0o4fjOTVPb8/Ewc61soVxdLJ9mGNtiMu0SY7dUNivmGHieWFNSRlM03NKL3YtoEkCoKCdSdi0zVk5KhGKUQ1a0EwkxoUPSh66mIQlAOum4ggwf+5HAagB4/P6bTUkg5SjwdCZfWs56ubjI6ybKv3BSFsaJgpDqiPb8hGMV4bxJ3GMCqOIjTQgVTG+J6YAIQpXuu6jPt2aPnSetasU6q9Rua+X61bSIAjpER+gEWegc1dENaqAmougZvaMv9G08GW/Gh/E5iS4Z0z8H6B+Mn18cUa1J</latexit>

hRk1Rk2Rk3i =

<latexit sha1_base64="ecQdj0KNblPhlq/mW8Adb8whK5g=">AAACPHicbVC7TsMwFHV4lvIqMLJYVEhMVVIqYEGqYGEsiD5QE0WOe9NadR6yHaQqyq/BD/AD7DAhYGPGaTtA2zMdn3N8de/xYs6kMs1XY2l5ZXVtvbBR3Nza3tkt7e23ZJQICk0a8Uh0PCKBsxCaiikOnVgACTwObW94nfvtRxCSReG9GsXgBKQfMp9RorTklh5sTsI+B2wHRA0o4fjOTVPb8/Ewc61soVxdLJ9mGNtiMu0SY7dUNivmGHieWFNSRlM03NKL3YtoEkCoKCdSdi0zVk5KhGKUQ1a0EwkxoUPSh66mIQlAOum4ggwf+5HAagB4/P6bTUkg5SjwdCZfWs56ubjI6ybKv3BSFsaJgpDqiPb8hGMV4bxJ3GMCqOIjTQgVTG+J6YAIQpXuu6jPt2aPnSetasU6q9Rua+X61bSIAjpER+gEWegc1dENaqAmougZvaMv9G08GW/Gh/E5iS4Z0z8H6B+Mn18cUa1J</latexit>

hRk1Rk2Rk3i =
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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="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="f/UTzSBdi08kZ9Ay8d9E0aiD35g=">AAAB6HicbZDJTsMwFEVfylTKVGDJxqJCYlUliGlZlQ3LItFBaqLKcV9SU2eQ7SBVUf8BVgjY8T38AH+DW7KAlrs6fvdaevf5qeBK2/aXVVpZXVvfKG9WtrZ3dveq+wcdlWSSYZslIpE9nyoUPMa25lpgL5VII19g1x/fzPzuI0rFk/heT1L0IhrGPOCMajPquk0ehm4+qNbsuj0XWQangBoUag2qn+4wYVmEsWaCKtV37FR7OZWaM4HTipspTCkb0xD7BmMaofLy+bpTchIkkugRkvn7dzankVKTyDeZiOqRWvRmw/+8fqaDay/ncZppjJmJGC/IBNEJmbUmQy6RaTExQJnkZkvCRlRSps1tKqa+s1h2GTpndeeyfnF3Xms0i0OU4QiO4RQcuIIG3EIL2sBgDM/wBu/Wg/VkvVivP9GSVfw5hD+yPr4BDSONCw==</latexit> (
<latexit sha1_base64="LHq+DGIlnuVqewsVelgKq5rUxtA=">AAACHXicbVBLS8NAGNzUV62vqEcvi0WoiCUpvvBU9OKxin1AE8Nmu2mXbh7sboQS8lv0z+ipqDfx37ipAWvrnGZnZuGbcSNGhTSML62wsLi0vFJcLa2tb2xu6ds7LRHGHJMmDlnIOy4ShNGANCWVjHQiTpDvMtJ2h9eZ334kXNAwuJejiNg+6gfUoxhJJTn65TG0PI5wklg+kgOMGLxLH2ppUoMNZ1pLITyCXuVXOXT0slE1JoDzxMxJGeRoOPrY6oU49kkgMUNCdE0jknaCuKSYkbRkxYJECA9Rn3QVDZBPhJ1MOqbwwAs5lAMCJ+/pbIJ8IUa+qzLZcWLWy8T/vG4svQs7oUEUSxJgFVGeFzMoQ5hNBXuUEyzZSBGEOVVXQjxAaiypBi2p+uZs2XnSqlXNs+rp7Um5fpUPUQR7YB9UgAnOQR3cgAZoAgyewSt4Bx/ak/aijbW3n2hBy//sgj/QPr8B9uegfg==</latexit>

� R2

2PR
+ f(R)

The perturbative schemes seem to imply a hierarchical 
reconstruction of the probability distribution function



15Beyond the bispectrum

Consider a spectator field        during inflation with it’s own potential 
<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )
<latexit sha1_base64="VhupMj/F9PhJYUM+aRTUsE+zS2Q=">AAAB5XicdVDLTgJBEOzFF+IL9ehlIjHxRHZxA3gjevGIiQgJbMjs0MtOmH1kZtaEED5BT0a9+UP+gH/jLGKiRutUXVWddLWfCq60bb9bhZXVtfWN4mZpa3tnd6+8f3Crkkwy7LBEJLLnU4WCx9jRXAvspRJp5Avs+pPL3O/eoVQ8iW/0NEUvouOYB5xRnUuDVPFhuWJXz5v1mlsndtW2G07NyUmt4Z65xDFKjgos0R6W3wajhGURxpoJqlTfsVPtzajUnAmclwaZwpSyCR1j39CYRqi82eLWOTkJEkl0iGQxf8/OaKTUNPJNJqI6VL+9XPzL62c6aHozHqeZxpiZiPGCTBCdkLwyGXGJTIupIZRJbq4kLKSSMm0eUzL1vzqS/8ltrerUq+61W2ldLB9RhCM4hlNwoAEtuII2dIBBCA/wDC/W2Lq3Hq2nz2jBWu4cwg9Yrx9zfowq</latexit>

 
<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

(This potential is not driving inflation)

<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )



15Beyond the bispectrum
<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )

<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

Consider a spectator field        during inflation with it’s own potential 
<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )
<latexit sha1_base64="VhupMj/F9PhJYUM+aRTUsE+zS2Q=">AAAB5XicdVDLTgJBEOzFF+IL9ehlIjHxRHZxA3gjevGIiQgJbMjs0MtOmH1kZtaEED5BT0a9+UP+gH/jLGKiRutUXVWddLWfCq60bb9bhZXVtfWN4mZpa3tnd6+8f3Crkkwy7LBEJLLnU4WCx9jRXAvspRJp5Avs+pPL3O/eoVQ8iW/0NEUvouOYB5xRnUuDVPFhuWJXz5v1mlsndtW2G07NyUmt4Z65xDFKjgos0R6W3wajhGURxpoJqlTfsVPtzajUnAmclwaZwpSyCR1j39CYRqi82eLWOTkJEkl0iGQxf8/OaKTUNPJNJqI6VL+9XPzL62c6aHozHqeZxpiZiPGCTBCdkLwyGXGJTIupIZRJbq4kLKSSMm0eUzL1vzqS/8ltrerUq+61W2ldLB9RhCM4hlNwoAEtuII2dIBBCA/wDC/W2Lq3Hq2nz2jBWu4cwg9Yrx9zfowq</latexit>

 
<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

(This potential is not driving inflation)



 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )

<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )



<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



<latexit sha1_base64="sabo9E9H7yv4LOqWORmwgFBvAq4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0Wom5DE0NZd0Y3LCvYBbSiT6U07dvJgZiKU0H/Qlag7v8cf8G+c1AoqelbnnnMu3HP9hDOpLOvdKKysrq1vFDdLW9s7u3vl/YOOjFNBoU1jHoueTyRwFkFbMcWhlwggoc+h608vc797B0KyOLpRswS8kIwjFjBKlJa6neogkex0WK5Y5nmj5rg1bJmWVbcdOydO3T1zsa2VHBW0RGtYfhuMYpqGECnKiZR920qUlxGhGOUwLw1SCQmhUzKGvqYRCUF62eLcOT4JYoHVBPBi/p7NSCjlLPR1JiRqIn97ufiX109V0PAyFiWpgojqiPaClGMV47w1HjEBVPGZJoQKpq/EdEIEoUr/pqTrf3XE/5OOY9o10712K82L5SOK6AgdoyqyUR010RVqoTaiaIoe0DN6MW6Ne+PRePqMFozlziH6AeP1A9/ljO8=</latexit>

V ( )

 

15Beyond the bispectrum

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



15Beyond the bispectrum

 

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



15Beyond the bispectrum

 

⇢( )

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



15Beyond the bispectrum

 

⇢( )

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

<latexit sha1_base64="yDco93PIolfanlIpZPqJhjX10WM="></latexit>
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15Beyond the bispectrum

 

⇢( )

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

<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



15Beyond the bispectrum

 

⇢( )

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

<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="txVRuIODglVg68VvnSum5dETCZ8=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkMbb0VvXisYD+gDWWz3bRLN5u4uxFK6Z/w4kERr/4db/4bN20FFX0w8Hhvhpl5YcqZ0o7zYa2srq1vbBa2its7u3v7pYPDlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD8VXut++pVCwRt3qS0iDGQ8EiRrA2UqfHYrOFqn6p7NgXtYrnV5BjO07V9dyceFX/3EeuUXKUYYlGv/TeGyQki6nQhGOluq6T6mCKpWaE01mxlymaYjLGQ9o1VOCYqmA6v3eGTo0yQFEiTQmN5ur3iSmOlZrEoemMsR6p314u/uV1Mx3VgikTaaapIItFUcaRTlD+PBowSYnmE0MwkczcisgIS0y0iahoQvj6FP1PWp7tVmz/xi/XL5dxFOAYTuAMXKhCHa6hAU0gwOEBnuDZurMerRfrddG6Yi1njuAHrLdPpSiQZA==</latexit>

=)

Flauger, Mirbabayi, Senatore & Silverstein (2016)

<latexit sha1_base64="zj6kaoqMyv87KQFMNSBkPNdtsro="></latexit>

⇢(R) 6= exp
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� R2

2�2
R

�



Beyond the bispectrum

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

16

<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>
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Beyond the bispectrum

⇢( ) / 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:

16

<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>
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Beyond the bispectrum

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

16

<latexit sha1_base64="8Q2edE28r9GII9XMl4bYXutzSnA="></latexit>

@⇢

@t
=

1

3H

@

@ 

⇣
V

0( )⇢
⌘
+

H
3

8⇡2

@
2
⇢

@ 2

<latexit sha1_base64="2N2dEP+SCi9jWnxW9Iz97KOAAWc="></latexit>

⇢( ) / e�
1

H4 V ( )+O(V 2)+O(V 3)+···

⇢( ) / e�
1

H4 V ( )

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

Starobinsky & Yokoyama (1994)

Cohen, Green & Premkumar (2022)

<latexit sha1_base64="LQO4rS/hluzBVre2269J+AEGiKU=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCIJREirosunFZwT6gCWUymbRDJzNhZiKUmIW/4saFIm79DXf+jdM0C209cOFwzr1z554gYVRpx/m2lpZXVtfWKxvVza3tnV17b7+jRCoxaWPBhOwFSBFGOWlrqhnpJZKgOGCkG4xvpn73gUhFBb/Xk4T4MRpyGlGMtJEG9mHmFY9kkoQ5PIMeDoVW+cCuOXWnAFwkbklqoERrYH95ocBpTLjGDCnVd51E+xmSmmJG8qqXKpIgPEZD0jeUo5goPytW5/DEKCGMhDTFNSzU3xMZipWaxIHpjJEeqXlvKv7n9VMdXfkZ5UmqCcezRVHKoBZwGgYMqSRYs4khCEtq/grxCEmEtYmsakJw509eJJ3zuntRb9w1as3rMo4KOALH4BS44BI0wS1ogTbA4BE8g1fwZj1ZL9a79TFrXbLKmQPwB9bnDwGhlho=</latexit>

+ · · ·



Beyond the bispectrum 17

<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)



Beyond the bispectrum 17

<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

<latexit sha1_base64="ZHlhKowLL3qGcSH28nDbj++WOjE=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM89IbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5LORd27rDfuG7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w9pvZAq</latexit>

�1

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)



Beyond the bispectrum 17

<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

<latexit sha1_base64="ZHlhKowLL3qGcSH28nDbj++WOjE=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM89IbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5LORd27rDfuG7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w9pvZAq</latexit>

�1
<latexit sha1_base64="jPK9ZxvhCyGEEsDEshQf5ISOajU=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyUUl0W3bisYB/SDiWTybShSWZIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M797hNVmsXywUwT6gs8kixiBBsrPQ64jYZ4WBuWK27VXQCtEy8nFcjRGpa/BmFMUkGlIRxr3ffcxPgZVoYRTmelQappgskEj2jfUokF1X62WHiGLqwSoihW9kmDFurviQwLracisEmBzVivenPxP6+fmujaz5hMUkMlWX4UpRyZGM2vRyFTlBg+tQQTxeyuiIyxwsTYjkq2BG/15HXSqVW9RrV+X680b/I6inAG53AJHlxBE+6gBW0gIOAZXuHNUc6L8+58LKMFJ585hT9wPn8Aa0GQKw==</latexit>

�2

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)
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<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

<latexit sha1_base64="ZHlhKowLL3qGcSH28nDbj++WOjE=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM89IbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5LORd27rDfuG7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w9pvZAq</latexit>

�1
<latexit sha1_base64="jPK9ZxvhCyGEEsDEshQf5ISOajU=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyUUl0W3bisYB/SDiWTybShSWZIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M797hNVmsXywUwT6gs8kixiBBsrPQ64jYZ4WBuWK27VXQCtEy8nFcjRGpa/BmFMUkGlIRxr3ffcxPgZVoYRTmelQappgskEj2jfUokF1X62WHiGLqwSoihW9kmDFurviQwLracisEmBzVivenPxP6+fmujaz5hMUkMlWX4UpRyZGM2vRyFTlBg+tQQTxeyuiIyxwsTYjkq2BG/15HXSqVW9RrV+X680b/I6inAG53AJHlxBE+6gBW0gIOAZXuHNUc6L8+58LKMFJ585hT9wPn8Aa0GQKw==</latexit>

�2
<latexit sha1_base64="Xta43qNCFi7guN2NJ7VqXTum8lg=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoqS6LblxWsA9ph5LJZNrQJDMkGaEM/Qo3LhRx6+e4829M21lo64HA4Zxzyb0nSDjTxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVhLZIzGPVDbCmnEnaMsxw2k0UxSLgtBOMb2d+54kqzWL5YCYJ9QUeShYxgo2VHvvcRkM8uByUK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42X3iKzqwSoihW9kmD5urviQwLrScisEmBzUgvezPxP6+Xmujaz5hMUkMlWXwUpRyZGM2uRyFTlBg+sQQTxeyuiIywwsTYjkq2BG/55FXSvqh69WrtvlZp3OR1FOEETuEcPLiCBtxBE1pAQMAzvMKbo5wX5935WEQLTj5zDH/gfP4AbMWQLA==</latexit>

�3

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)
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<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

<latexit sha1_base64="ZHlhKowLL3qGcSH28nDbj++WOjE=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM89IbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5LORd27rDfuG7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w9pvZAq</latexit>

�1
<latexit sha1_base64="jPK9ZxvhCyGEEsDEshQf5ISOajU=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyUUl0W3bisYB/SDiWTybShSWZIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M797hNVmsXywUwT6gs8kixiBBsrPQ64jYZ4WBuWK27VXQCtEy8nFcjRGpa/BmFMUkGlIRxr3ffcxPgZVoYRTmelQappgskEj2jfUokF1X62WHiGLqwSoihW9kmDFurviQwLracisEmBzVivenPxP6+fmujaz5hMUkMlWX4UpRyZGM2vRyFTlBg+tQQTxeyuiIyxwsTYjkq2BG/15HXSqVW9RrV+X680b/I6inAG53AJHlxBE+6gBW0gIOAZXuHNUc6L8+58LKMFJ585hT9wPn8Aa0GQKw==</latexit>

�2
<latexit sha1_base64="Xta43qNCFi7guN2NJ7VqXTum8lg=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoqS6LblxWsA9ph5LJZNrQJDMkGaEM/Qo3LhRx6+e4829M21lo64HA4Zxzyb0nSDjTxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVhLZIzGPVDbCmnEnaMsxw2k0UxSLgtBOMb2d+54kqzWL5YCYJ9QUeShYxgo2VHvvcRkM8uByUK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42X3iKzqwSoihW9kmD5urviQwLrScisEmBzUgvezPxP6+Xmujaz5hMUkMlWXwUpRyZGM2uRyFTlBg+sQQTxeyuiIywwsTYjkq2BG/55FXSvqh69WrtvlZp3OR1FOEETuEcPLiCBtxBE1pAQMAzvMKbo5wX5935WEQLTj5zDH/gfP4AbMWQLA==</latexit>

�3

<latexit sha1_base64="iOWR2mLx5g/pUEEbTdiAMPGo5HM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM8bAyrNbfu5kCrxCtIDQq0htWvQRiTVFBpCMda9z03MX6GlWGE01llkGqaYDLBI9q3VGJBtZ/lC8/QmVVCFMXKPmlQrv6eyLDQeioCmxTYjPWyNxf/8/qpia79jMkkNVSSxUdRypGJ0fx6FDJFieFTSzBRzO6KyBgrTIztqGJL8JZPXiWdi7p3WW/cN2rNm6KOMpzAKZyDB1fQhDtoQRsICHiGV3hzlPPivDsfi2jJKWaO4Q+czx9uSZAt</latexit>

�4

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)
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<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

<latexit sha1_base64="ZHlhKowLL3qGcSH28nDbj++WOjE=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM89IbVmlt3c6BV4hWkBgVaw+rXIIxJKqg0hGOt+56bGD/DyjDC6awySDVNMJngEe1bKrGg2s/yhWfozCohimJlnzQoV39PZFhoPRWBTQpsxnrZm4v/ef3URNd+xmSSGirJ4qMo5cjEaH49CpmixPCpJZgoZndFZIwVJsZ2VLEleMsnr5LORd27rDfuG7XmTVFHGU7gFM7Bgytowh20oA0EBDzDK7w5ynlx3p2PRbTkFDPH8AfO5w9pvZAq</latexit>

�1
<latexit sha1_base64="jPK9ZxvhCyGEEsDEshQf5ISOajU=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyUUl0W3bisYB/SDiWTybShSWZIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPkHCmjet+O4WNza3tneJuaW//4PCofHzS0XGqCG2TmMeqF2BNOZO0bZjhtJcoikXAaTeY3M797hNVmsXywUwT6gs8kixiBBsrPQ64jYZ4WBuWK27VXQCtEy8nFcjRGpa/BmFMUkGlIRxr3ffcxPgZVoYRTmelQappgskEj2jfUokF1X62WHiGLqwSoihW9kmDFurviQwLracisEmBzVivenPxP6+fmujaz5hMUkMlWX4UpRyZGM2vRyFTlBg+tQQTxeyuiIyxwsTYjkq2BG/15HXSqVW9RrV+X680b/I6inAG53AJHlxBE+6gBW0gIOAZXuHNUc6L8+58LKMFJ585hT9wPn8Aa0GQKw==</latexit>

�2
<latexit sha1_base64="Xta43qNCFi7guN2NJ7VqXTum8lg=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxoqS6LblxWsA9ph5LJZNrQJDMkGaEM/Qo3LhRx6+e4829M21lo64HA4Zxzyb0nSDjTxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVhLZIzGPVDbCmnEnaMsxw2k0UxSLgtBOMb2d+54kqzWL5YCYJ9QUeShYxgo2VHvvcRkM8uByUK27VnQOtEi8nFcjRHJS/+mFMUkGlIRxr3fPcxPgZVoYRTqelfqppgskYD2nPUokF1X42X3iKzqwSoihW9kmD5urviQwLrScisEmBzUgvezPxP6+Xmujaz5hMUkMlWXwUpRyZGM2uRyFTlBg+sQQTxeyuiIywwsTYjkq2BG/55FXSvqh69WrtvlZp3OR1FOEETuEcPLiCBtxBE1pAQMAzvMKbo5wX5935WEQLTj5zDH/gfP4AbMWQLA==</latexit>

�3

<latexit sha1_base64="iOWR2mLx5g/pUEEbTdiAMPGo5HM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ie0Q8lkMm1okhmSjFCGfoUbF4q49XPc+Tem01lo64HA4Zxzyb0nSDjTxnW/ndLa+sbmVnm7srO7t39QPTzq6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtMbud+94kqzWL5YKYJ9QUeSRYxgo2VHgfcRkM8bAyrNbfu5kCrxCtIDQq0htWvQRiTVFBpCMda9z03MX6GlWGE01llkGqaYDLBI9q3VGJBtZ/lC8/QmVVCFMXKPmlQrv6eyLDQeioCmxTYjPWyNxf/8/qpia79jMkkNVSSxUdRypGJ0fx6FDJFieFTSzBRzO6KyBgrTIztqGJL8JZPXiWdi7p3WW/cN2rNm6KOMpzAKZyDB1fQhDtoQRsICHiGV3hzlPPivDsfi2jJKWaO4Q+czx9uSZAt</latexit>

�4
<latexit sha1_base64="nqz8vpjZUCzaCc7RryEWlej5FLk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIqy6LblxWsA9ph5LJZNrQJDMkGaEM/Qo3LhRx6+e4829M21lo64HA4Zxzyb0nSDjTxnW/ncLa+sbmVnG7tLO7t39QPjxq6zhVhLZIzGPVDbCmnEnaMsxw2k0UxSLgtBOMb2d+54kqzWL5YCYJ9QUeShYxgo2VHvvcRkM8qA/KFbfqzoFWiZeTCuRoDspf/TAmqaDSEI617nluYvwMK8MIp9NSP9U0wWSMh7RnqcSCaj+bLzxFZ1YJURQr+6RBc/X3RIaF1hMR2KTAZqSXvZn4n9dLTXTtZ0wmqaGSLD6KUo5MjGbXo5ApSgyfWIKJYnZXREZYYWJsRyVbgrd88ippX1S9y2rtvlZp3OR1FOEETuEcPLiCBtxBE1pAQMAzvMKbo5wX5935WEQLTj5zDH/gfP4Ab82QLg==</latexit>

�5

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)
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<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)

One can prove in general:

<latexit sha1_base64="vv6xeFZwMUCp6DPm7fuTudDGEh0="></latexit>

h (k1) · · · (kn)i0(n) ⇠ [V ( ) log a]n

+ [V ( )]n [log a]n�1 + · · ·
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<latexit sha1_base64="u+5WV0tlgF8LhijFgdl2bZpI5PY=">AAACFnicbVDLSgMxFM3UV62vqks30SLUhWVGiroRim5cVrAP6Iwlk2ba0CQzJBmhDPMVbvwVNy4UcSvu/Bsz7Sy0eiBwcu65N7nHjxhV2ra/rMLC4tLySnG1tLa+sblV3t5pqzCWmLRwyELZ9ZEijArS0lQz0o0kQdxnpOOPr7J6555IRUNxqycR8TgaChpQjLSR+uXjdtWNFD2CF9BVMe8L6AYS4cRlZsYAmXuaiP0UZqY746/YNXsK+Jc4OamAHM1++dMdhDjmRGjMkFI9x460lyCpKWYkLbmxIhHCYzQkPUMF4kR5yXStFB4aZQCDUJojNJyqPzsSxJWacN84OdIjNV/LxP9qvVgH515CRRRrIvDsoSBmUIcwywgOqCRYs4khCEtq/grxCJlYtEmyZEJw5lf+S9onNee0Vr+pVxqXeRxFsAcOQBU44Aw0wDVoghbA4AE8gRfwaj1az9ab9T6zFqy8Zxf8gvXxDdLTnpU=</latexit>

V ( ) =
X

n

�n
n!
 n

GAP & Sypsas (2023)

Another approach consists of directly reconstructing              out of 

n-point functions

<latexit sha1_base64="vCSzvTdJc4Bf6xL+hGysNDms9f0=">AAAB+nicbVC7TsMwFL3hWcorhZHFokIqS5UgXmMFC2NB9CE1UeW4TmvViSPbAVWln8LCAEKsfAkbf4PTZoCWI1k6Oude3eMTJJwp7Tjf1tLyyuraemGjuLm1vbNrl/aaSqSS0AYRXMh2gBXlLKYNzTSn7URSHAWctoLhdea3HqhUTMT3epRQP8L9mIWMYG2krl3y5ECgihdhPSCYo7vjrl12qs4UaJG4OSlDjnrX/vJ6gqQRjTXhWKmO6yTaH2OpGeF0UvRSRRNMhrhPO4bGOKLKH0+jT9CRUXooFNK8WKOp+ntjjCOlRlFgJrOIat7LxP+8TqrDS3/M4iTVNCazQ2HKkRYo6wH1mKRE85EhmEhmsiIywBITbdoqmhLc+S8vkuZJ1T2vnt2elmtXeR0FOIBDqIALF1CDG6hDAwg8wjO8wpv1ZL1Y79bHbHTJynf24Q+szx/frJMd</latexit>

⇢(R)

One can prove in general:

<latexit sha1_base64="vv6xeFZwMUCp6DPm7fuTudDGEh0="></latexit>

h (k1) · · · (kn)i0(n) ⇠ [V ( ) log a]n

+ [V ( )]n [log a]n�1 + · · ·

<latexit sha1_base64="f+RgddgpJrwXU80a7xA+mkE8fYc="></latexit>

h nic / log a

Z
d 

e�
 2

2�2

p
2 �

Hen( /�)
⇣
�2@ �  

⌘
u0
( )

<latexit sha1_base64="UrOQT0P7XGXOLgvyO9bLxboH4+4="></latexit>

u( ) = e�
�2

2 @2
 V ( )
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<latexit sha1_base64="0XYLyw5QPk3/cQAURJqlyNUfaqo="></latexit>

⇢( ) =
e�

1
2
 2

�2

p
2⇡�

1X

N=0

1

N !

1X

n1=0

· · ·
1X

nN=0

1

n1!
· · · 1

nN !

h n1ic
�n1

· · · h 
nN ic
�nN

Hen1+···+nN ( /�)

Using:

GAP & Sypsas (2023)
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<latexit sha1_base64="0XYLyw5QPk3/cQAURJqlyNUfaqo="></latexit>

⇢( ) =
e�

1
2
 2

�2

p
2⇡�

1X

N=0

1

N !

1X

n1=0

· · ·
1X

nN=0

1

n1!
· · · 1

nN !

h n1ic
�n1

· · · h 
nN ic
�nN

Hen1+···+nN ( /�)

GAP & Sypsas (2023)

<latexit sha1_base64="7X5fCXchTvsxyDeTCqsSds9IULc="></latexit>

⇢( ) =
e�

1
2
 2

�2

p
2⇡�

"
1 + log a

�
�2u00

�  u0�

+ (log a)2
⇣�
�2u00

�  u0�2 +O(u2)
⌘

+ · · ·

#

Using:
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⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )



19Beyond the bispectrum

 

⇢( )

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

<latexit sha1_base64="omqu2fcq1ZRx9kxhDFtWILSqTJk="></latexit>

k2

a2(t)
 2 + V ( )

But our methods fail to describe tails
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<latexit sha1_base64="3K/gC7F9gJVwm4mi1naBFjnzWQs="></latexit>

L = ✏

⇣
Ṙ2 � (rR)2+

�

4!H2
Ṙ4

⌘

Celoria, Creminelli, Tambalo & Yingcharoenrat  (2021)

NG tails might be 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)

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

⇢(R) ⇠ exp
h
� R3/2

�1/4

i

NG tails might be possible in single field inflation:
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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

�



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 perturbative and nonperturbative 
techniques are necessary to uncover 
this type of NG

22
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Thanks!


