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Preamble

• It explains the origin of the primordial 
fluctuations that seeded the CMB

Inflation:

•The simplest models of inflation predict a 
scale invariant and nearly Gaussian 
distribution of primordial fluctuations

•An early stage of accelerated expansion



In inflation we are interested in predicting correlation functions:

To compute them we use the in-in formalism:

Inflation and primordial fluctuations

h⇣k1(t) · · · ⇣kN (t)i =
<latexit sha1_base64="tEap3tUsrVkeUfNsqakI9TMG9/A=">AAACKHicbZBLSwMxFIUzPmt9VV26CRahbsqMCLoRiiK4kgr2AZ0yZNI7bWjmQXJHqEP/kP4VF7qS6s5fYvpYaOtdndzvXMg5fiKFRtseWUvLK6tr67mN/ObW9s5uYW+/ruNUcajxWMaq6TMNUkRQQ4ESmokCFvoSGn7/eswbj6C0iKMHHCTQDlk3EoHgDM3KK9y4kkVdCdR9AmRelrl+QPtDzxnSEp5Q6vJOjHqe3k2pq6a3l16haJftydBF4cxEkcym6hVe3U7M0xAi5JJp3XLsBNsZUyi4hGHeTTUkjPdZF1pGRiwE3c4mcYf0OIgVxR7Qyfu3N2Oh1oPQN56QYU/Ps/HyP9ZKMbhoZyJKUoSIG4thQSopxnTcGu0IBRzlwAjGlTC/pLzHFONous2b+M582EVRPy07dtm5PytWrmZF5MghOSIl4pBzUiG3pEpqhJMX8k4+yZf1bL1ZH9Zoal2yZjcH5M9Y3z/+HKUv</latexit><latexit sha1_base64="tEap3tUsrVkeUfNsqakI9TMG9/A=">AAACKHicbZBLSwMxFIUzPmt9VV26CRahbsqMCLoRiiK4kgr2AZ0yZNI7bWjmQXJHqEP/kP4VF7qS6s5fYvpYaOtdndzvXMg5fiKFRtseWUvLK6tr67mN/ObW9s5uYW+/ruNUcajxWMaq6TMNUkRQQ4ESmokCFvoSGn7/eswbj6C0iKMHHCTQDlk3EoHgDM3KK9y4kkVdCdR9AmRelrl+QPtDzxnSEp5Q6vJOjHqe3k2pq6a3l16haJftydBF4cxEkcym6hVe3U7M0xAi5JJp3XLsBNsZUyi4hGHeTTUkjPdZF1pGRiwE3c4mcYf0OIgVxR7Qyfu3N2Oh1oPQN56QYU/Ps/HyP9ZKMbhoZyJKUoSIG4thQSopxnTcGu0IBRzlwAjGlTC/pLzHFONous2b+M582EVRPy07dtm5PytWrmZF5MghOSIl4pBzUiG3pEpqhJMX8k4+yZf1bL1ZH9Zoal2yZjcH5M9Y3z/+HKUv</latexit><latexit sha1_base64="tEap3tUsrVkeUfNsqakI9TMG9/A=">AAACKHicbZBLSwMxFIUzPmt9VV26CRahbsqMCLoRiiK4kgr2AZ0yZNI7bWjmQXJHqEP/kP4VF7qS6s5fYvpYaOtdndzvXMg5fiKFRtseWUvLK6tr67mN/ObW9s5uYW+/ruNUcajxWMaq6TMNUkRQQ4ESmokCFvoSGn7/eswbj6C0iKMHHCTQDlk3EoHgDM3KK9y4kkVdCdR9AmRelrl+QPtDzxnSEp5Q6vJOjHqe3k2pq6a3l16haJftydBF4cxEkcym6hVe3U7M0xAi5JJp3XLsBNsZUyi4hGHeTTUkjPdZF1pGRiwE3c4mcYf0OIgVxR7Qyfu3N2Oh1oPQN56QYU/Ps/HyP9ZKMbhoZyJKUoSIG4thQSopxnTcGu0IBRzlwAjGlTC/pLzHFONous2b+M582EVRPy07dtm5PytWrmZF5MghOSIl4pBzUiG3pEpqhJMX8k4+yZf1bL1ZH9Zoal2yZjcH5M9Y3z/+HKUv</latexit><latexit sha1_base64="tEap3tUsrVkeUfNsqakI9TMG9/A=">AAACKHicbZBLSwMxFIUzPmt9VV26CRahbsqMCLoRiiK4kgr2AZ0yZNI7bWjmQXJHqEP/kP4VF7qS6s5fYvpYaOtdndzvXMg5fiKFRtseWUvLK6tr67mN/ObW9s5uYW+/ruNUcajxWMaq6TMNUkRQQ4ESmokCFvoSGn7/eswbj6C0iKMHHCTQDlk3EoHgDM3KK9y4kkVdCdR9AmRelrl+QPtDzxnSEp5Q6vJOjHqe3k2pq6a3l16haJftydBF4cxEkcym6hVe3U7M0xAi5JJp3XLsBNsZUyi4hGHeTTUkjPdZF1pGRiwE3c4mcYf0OIgVxR7Qyfu3N2Oh1oPQN56QYU/Ps/HyP9ZKMbhoZyJKUoSIG4thQSopxnTcGu0IBRzlwAjGlTC/pLzHFONous2b+M582EVRPy07dtm5PytWrmZF5MghOSIl4pBzUiG3pEpqhJMX8k4+yZf1bL1ZH9Zoal2yZjcH5M9Y3z/+HKUv</latexit>

k2k1 k3 kN
<latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit><latexit sha1_base64="sgH570Wj2yGH0swJN4Pmm8T6SkI=">AAAB6nicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MaVVLA/0oYymd60Q2eSMDMRSshL6ErUnY/jC/g2TmsW2npW39xzBu65QSK4Nq775ZRWVtfWN8qbla3tnd296v5BW8epYthisYhVN6AaBY+wZbgR2E0UUhkI7AST65nfeUSleRzdm2mCvqSjiIecUWNHD1k/CMkkH9wOqjW37s5FlsEroAaFmoPqZ38Ys1RiZJigWvc8NzF+RpXhTGBe6acaE8omdIQ9ixGVqP1svnBOTsJYETNGMn//zmZUaj2Vgc1IasZ60ZsN//N6qQkv/YxHSWowYjZivTAVxMRk1psMuUJmxNQCZYrbLQkbU0WZsdep2PreYtllaJ/VPbfu3Z3XGlfFIcpwBMdwCh5cQANuoAktYCDhGd7g3RHOk/PivP5ES07x5xD+yPn4BlTDjb0=</latexit>· · ·<latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit><latexit sha1_base64="9DiaSc/ciDWHJgCQclTGsWj39t4=">AAAB53icbZDNSsNAFIVv/K31r+rSTbAIrkoigi6LblxWsD/QhjKZ3rRjJ5kwcyOU0GfQlag738cX8G2c1iy09ay+uecM3HPDVApDnvflrKyurW9slrbK2zu7e/uVg8OWUZnm2ORKKt0JmUEpEmySIImdVCOLQ4ntcHwz89uPqI1QyT1NUgxiNkxEJDgjO2r1+ECR6VeqXs2by10Gv4AqFGr0K5+9geJZjAlxyYzp+l5KQc40CS5xWu5lBlPGx2yIXYsJi9EE+XzbqXsaKe3SCN35+3c2Z7Exkzi0mZjRyCx6s+F/Xjej6CrIRZJmhAm3EetFmXRJubPS7kBo5CQnFhjXwm7p8hHTjJM9TdnW9xfLLkPrvOZ7Nf/uolq/Lg5RgmM4gTPw4RLqcAsNaAKHB3iGN3h3hPPkvDivP9EVp/hzBH/kfHwDlzOMxA==</latexit>

Interactions
HI

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

ds2 = �dt2 + a2(t)e2⇣(t,x)dx2
<latexit sha1_base64="0a062LYWiRkwxBaNwOqd1CT3MhI="></latexit><latexit sha1_base64="0a062LYWiRkwxBaNwOqd1CT3MhI="></latexit><latexit sha1_base64="0a062LYWiRkwxBaNwOqd1CT3MhI="></latexit><latexit sha1_base64="0a062LYWiRkwxBaNwOqd1CT3MhI="></latexit>

⇣ = �H

�̇0

��

<latexit sha1_base64="Apk0KAqlrMsgPtuZ5+uNKy3GQ1k=">AAACD3icdVDJSgNBEO2JW4xb1KOXxiB40DAjgl6EoJccI5gFMiH0dGqSJj0L3TVCHPIR+jN6EvUm+AP+jZ0xQtze6VW9V0XV82IpNNr2u5Wbm19YXMovF1ZW19Y3iptbDR0likOdRzJSLY9pkCKEOgqU0IoVsMCT0PSGFxO9eQ1Kiyi8wlEMnYD1Q+ELztC0usUD9waQ0TN6SF1fMZ5Wx6nbi5C68UB0bTqmbg+kcWR1seSU7QzU/kW+pBKZotYtvpldPAkgRC6Z1m3HjrGTMoWCSxgX3ERDzPiQ9aFtaMgC0J00+2pM9/xIURwAzepZb8oCrUeBZzwBw4H+qU2af2ntBP3TTirCOEEIubEYzU8kxYhOwqE9oYCjHBnCuBLmSsoHzMSCJsLC7Pv/k8ZR2bHLzuVxqXI+DSJPdsgu2ScOOSEVUiU1Uiec3JEH8kxerFvr3nq0nj6tOWs6s02+wXr9AA5qm1U=</latexit><latexit sha1_base64="Apk0KAqlrMsgPtuZ5+uNKy3GQ1k=">AAACD3icdVDJSgNBEO2JW4xb1KOXxiB40DAjgl6EoJccI5gFMiH0dGqSJj0L3TVCHPIR+jN6EvUm+AP+jZ0xQtze6VW9V0XV82IpNNr2u5Wbm19YXMovF1ZW19Y3iptbDR0likOdRzJSLY9pkCKEOgqU0IoVsMCT0PSGFxO9eQ1Kiyi8wlEMnYD1Q+ELztC0usUD9waQ0TN6SF1fMZ5Wx6nbi5C68UB0bTqmbg+kcWR1seSU7QzU/kW+pBKZotYtvpldPAkgRC6Z1m3HjrGTMoWCSxgX3ERDzPiQ9aFtaMgC0J00+2pM9/xIURwAzepZb8oCrUeBZzwBw4H+qU2af2ntBP3TTirCOEEIubEYzU8kxYhOwqE9oYCjHBnCuBLmSsoHzMSCJsLC7Pv/k8ZR2bHLzuVxqXI+DSJPdsgu2ScOOSEVUiU1Uiec3JEH8kxerFvr3nq0nj6tOWs6s02+wXr9AA5qm1U=</latexit><latexit sha1_base64="Apk0KAqlrMsgPtuZ5+uNKy3GQ1k=">AAACD3icdVDJSgNBEO2JW4xb1KOXxiB40DAjgl6EoJccI5gFMiH0dGqSJj0L3TVCHPIR+jN6EvUm+AP+jZ0xQtze6VW9V0XV82IpNNr2u5Wbm19YXMovF1ZW19Y3iptbDR0likOdRzJSLY9pkCKEOgqU0IoVsMCT0PSGFxO9eQ1Kiyi8wlEMnYD1Q+ELztC0usUD9waQ0TN6SF1fMZ5Wx6nbi5C68UB0bTqmbg+kcWR1seSU7QzU/kW+pBKZotYtvpldPAkgRC6Z1m3HjrGTMoWCSxgX3ERDzPiQ9aFtaMgC0J00+2pM9/xIURwAzepZb8oCrUeBZzwBw4H+qU2af2ntBP3TTirCOEEIubEYzU8kxYhOwqE9oYCjHBnCuBLmSsoHzMSCJsLC7Pv/k8ZR2bHLzuVxqXI+DSJPdsgu2ScOOSEVUiU1Uiec3JEH8kxerFvr3nq0nj6tOWs6s02+wXr9AA5qm1U=</latexit><latexit sha1_base64="Apk0KAqlrMsgPtuZ5+uNKy3GQ1k=">AAACD3icdVDJSgNBEO2JW4xb1KOXxiB40DAjgl6EoJccI5gFMiH0dGqSJj0L3TVCHPIR+jN6EvUm+AP+jZ0xQtze6VW9V0XV82IpNNr2u5Wbm19YXMovF1ZW19Y3iptbDR0likOdRzJSLY9pkCKEOgqU0IoVsMCT0PSGFxO9eQ1Kiyi8wlEMnYD1Q+ELztC0usUD9waQ0TN6SF1fMZ5Wx6nbi5C68UB0bTqmbg+kcWR1seSU7QzU/kW+pBKZotYtvpldPAkgRC6Z1m3HjrGTMoWCSxgX3ERDzPiQ9aFtaMgC0J00+2pM9/xIURwAzepZb8oCrUeBZzwBw4H+qU2af2ntBP3TTirCOEEIubEYzU8kxYhOwqE9oYCjHBnCuBLmSsoHzMSCJsLC7Pv/k8ZR2bHLzuVxqXI+DSJPdsgu2ScOOSEVUiU1Uiec3JEH8kxerFvr3nq0nj6tOWs6s02+wXr9AA5qm1U=</latexit>

HI(t) = O(⇣3I ) +O(⇣4I ) + · · ·
<latexit sha1_base64="VNhyvPrnCuDEfNq+c+3pQgcgD18=">AAACJ3icbZBNS0JBFIbn9mn2ZbVsMySBEsi9JdQmkGqhqwzSArXL3PGog3M/mDk3MPEH1W8JahXZrn/SaC5KPat3zvMOnPf1Iik02vbQWlhcWl5ZTawl1zc2t7ZTO7tVHcaKQ4WHMlT3HtMgRQAVFCjhPlLAfE/Cnde9HPG7R1BahMEt9iJo+KwdiJbgDM3KTV3RoluiGczSc1r3GXY4k/SaZupPgMwtPZxk6dFckB8D3gxRUzeVtnP2eOiscCYiTSZTdlOv9WbIYx8C5JJpXXPsCBt9plBwCYNkPdYQMd5lbagZGTAfdKM/Tjugh61QUewAHb//evvM17rne8YzulhPs9FyHqvF2Dpr9EUQxQgBNxbDWrGkGNJRabQpFHCUPSMYV8JcSXmHKcbRVJs08Z3psLOiepxz7Jxzk08XLiZFJMg+OSAZ4pBTUiBFUiYVwskLeSdD8mU9W2/Wh/X5a12wJn/2yL+xvn8Ax/WhiA==</latexit><latexit sha1_base64="VNhyvPrnCuDEfNq+c+3pQgcgD18=">AAACJ3icbZBNS0JBFIbn9mn2ZbVsMySBEsi9JdQmkGqhqwzSArXL3PGog3M/mDk3MPEH1W8JahXZrn/SaC5KPat3zvMOnPf1Iik02vbQWlhcWl5ZTawl1zc2t7ZTO7tVHcaKQ4WHMlT3HtMgRQAVFCjhPlLAfE/Cnde9HPG7R1BahMEt9iJo+KwdiJbgDM3KTV3RoluiGczSc1r3GXY4k/SaZupPgMwtPZxk6dFckB8D3gxRUzeVtnP2eOiscCYiTSZTdlOv9WbIYx8C5JJpXXPsCBt9plBwCYNkPdYQMd5lbagZGTAfdKM/Tjugh61QUewAHb//evvM17rne8YzulhPs9FyHqvF2Dpr9EUQxQgBNxbDWrGkGNJRabQpFHCUPSMYV8JcSXmHKcbRVJs08Z3psLOiepxz7Jxzk08XLiZFJMg+OSAZ4pBTUiBFUiYVwskLeSdD8mU9W2/Wh/X5a12wJn/2yL+xvn8Ax/WhiA==</latexit><latexit sha1_base64="VNhyvPrnCuDEfNq+c+3pQgcgD18=">AAACJ3icbZBNS0JBFIbn9mn2ZbVsMySBEsi9JdQmkGqhqwzSArXL3PGog3M/mDk3MPEH1W8JahXZrn/SaC5KPat3zvMOnPf1Iik02vbQWlhcWl5ZTawl1zc2t7ZTO7tVHcaKQ4WHMlT3HtMgRQAVFCjhPlLAfE/Cnde9HPG7R1BahMEt9iJo+KwdiJbgDM3KTV3RoluiGczSc1r3GXY4k/SaZupPgMwtPZxk6dFckB8D3gxRUzeVtnP2eOiscCYiTSZTdlOv9WbIYx8C5JJpXXPsCBt9plBwCYNkPdYQMd5lbagZGTAfdKM/Tjugh61QUewAHb//evvM17rne8YzulhPs9FyHqvF2Dpr9EUQxQgBNxbDWrGkGNJRabQpFHCUPSMYV8JcSXmHKcbRVJs08Z3psLOiepxz7Jxzk08XLiZFJMg+OSAZ4pBTUiBFUiYVwskLeSdD8mU9W2/Wh/X5a12wJn/2yL+xvn8Ax/WhiA==</latexit><latexit sha1_base64="VNhyvPrnCuDEfNq+c+3pQgcgD18=">AAACJ3icbZBNS0JBFIbn9mn2ZbVsMySBEsi9JdQmkGqhqwzSArXL3PGog3M/mDk3MPEH1W8JahXZrn/SaC5KPat3zvMOnPf1Iik02vbQWlhcWl5ZTawl1zc2t7ZTO7tVHcaKQ4WHMlT3HtMgRQAVFCjhPlLAfE/Cnde9HPG7R1BahMEt9iJo+KwdiJbgDM3KTV3RoluiGczSc1r3GXY4k/SaZupPgMwtPZxk6dFckB8D3gxRUzeVtnP2eOiscCYiTSZTdlOv9WbIYx8C5JJpXXPsCBt9plBwCYNkPdYQMd5lbagZGTAfdKM/Tjugh61QUewAHb//evvM17rne8YzulhPs9FyHqvF2Dpr9EUQxQgBNxbDWrGkGNJRabQpFHCUPSMYV8JcSXmHKcbRVJs08Z3psLOiepxz7Jxzk08XLiZFJMg+OSAZ4pBTUiBFUiYVwskLeSdD8mU9W2/Wh/X5a12wJn/2yL+xvn8Ax/WhiA==</latexit>

1



Bi-spectrum

h⇣k1⇣k2i =
<latexit sha1_base64="+2kCmw6mXMrLvXmFIxKUP9ktj4I=">AAACGnicbVBLS8NAGNz4rPUV9ehlsQieSlKEehGKXjxWsA9oQthsv7RLN5uwuxFq6D/RP6Mnsd68+G/ctjlo65xmZ2bhmwlTzpR2nG9rbX1jc2u7tFPe3ds/OLSPjtsqySSFFk14IrshUcCZgJZmmkM3lUDikEMnHN3O/M4jSMUS8aDHKfgxGQgWMUq0kQK77nEiBhyw9wSaBHnuhREeTQJ3sqzUjCIX2WuMA7viVJ058CpxC1JBBZqBPfX6Cc1iEJpyolTPdVLt50RqRjlMyl6mICV0RAbQM1SQGJSfzwtO8HmUSKyHgOfv39mcxEqN49BkYqKHatmbif95vUxHV37ORJppENREjBdlHOsEz3bCfSaBaj42hFDJzJWYDokkVJs1y6a+u1x2lbRrVdepuveXlcZNMUQJnaIzdIFcVEcNdIeaqIUoekFvaIo+rWfr1Xq3PhbRNav4c4L+wPr6AU+zoEQ=</latexit><latexit sha1_base64="+2kCmw6mXMrLvXmFIxKUP9ktj4I=">AAACGnicbVBLS8NAGNz4rPUV9ehlsQieSlKEehGKXjxWsA9oQthsv7RLN5uwuxFq6D/RP6Mnsd68+G/ctjlo65xmZ2bhmwlTzpR2nG9rbX1jc2u7tFPe3ds/OLSPjtsqySSFFk14IrshUcCZgJZmmkM3lUDikEMnHN3O/M4jSMUS8aDHKfgxGQgWMUq0kQK77nEiBhyw9wSaBHnuhREeTQJ3sqzUjCIX2WuMA7viVJ058CpxC1JBBZqBPfX6Cc1iEJpyolTPdVLt50RqRjlMyl6mICV0RAbQM1SQGJSfzwtO8HmUSKyHgOfv39mcxEqN49BkYqKHatmbif95vUxHV37ORJppENREjBdlHOsEz3bCfSaBaj42hFDJzJWYDokkVJs1y6a+u1x2lbRrVdepuveXlcZNMUQJnaIzdIFcVEcNdIeaqIUoekFvaIo+rWfr1Xq3PhbRNav4c4L+wPr6AU+zoEQ=</latexit><latexit sha1_base64="+2kCmw6mXMrLvXmFIxKUP9ktj4I=">AAACGnicbVBLS8NAGNz4rPUV9ehlsQieSlKEehGKXjxWsA9oQthsv7RLN5uwuxFq6D/RP6Mnsd68+G/ctjlo65xmZ2bhmwlTzpR2nG9rbX1jc2u7tFPe3ds/OLSPjtsqySSFFk14IrshUcCZgJZmmkM3lUDikEMnHN3O/M4jSMUS8aDHKfgxGQgWMUq0kQK77nEiBhyw9wSaBHnuhREeTQJ3sqzUjCIX2WuMA7viVJ058CpxC1JBBZqBPfX6Cc1iEJpyolTPdVLt50RqRjlMyl6mICV0RAbQM1SQGJSfzwtO8HmUSKyHgOfv39mcxEqN49BkYqKHatmbif95vUxHV37ORJppENREjBdlHOsEz3bCfSaBaj42hFDJzJWYDokkVJs1y6a+u1x2lbRrVdepuveXlcZNMUQJnaIzdIFcVEcNdIeaqIUoekFvaIo+rWfr1Xq3PhbRNav4c4L+wPr6AU+zoEQ=</latexit><latexit sha1_base64="+2kCmw6mXMrLvXmFIxKUP9ktj4I=">AAACGnicbVBLS8NAGNz4rPUV9ehlsQieSlKEehGKXjxWsA9oQthsv7RLN5uwuxFq6D/RP6Mnsd68+G/ctjlo65xmZ2bhmwlTzpR2nG9rbX1jc2u7tFPe3ds/OLSPjtsqySSFFk14IrshUcCZgJZmmkM3lUDikEMnHN3O/M4jSMUS8aDHKfgxGQgWMUq0kQK77nEiBhyw9wSaBHnuhREeTQJ3sqzUjCIX2WuMA7viVJ058CpxC1JBBZqBPfX6Cc1iEJpyolTPdVLt50RqRjlMyl6mICV0RAbQM1SQGJSfzwtO8HmUSKyHgOfv39mcxEqN49BkYqKHatmbif95vUxHV37ORJppENREjBdlHOsEz3bCfSaBaj42hFDJzJWYDokkVJs1y6a+u1x2lbRrVdepuveXlcZNMUQJnaIzdIFcVEcNdIeaqIUoekFvaIo+rWfr1Xq3PhbRNav4c4L+wPr6AU+zoEQ=</latexit>

k1 k2

= (2⇡)3�(k1 + k2)
2⇡2

k3
P⇣(k)

<latexit sha1_base64="ogz8oJbrscIdOAjaWwzV3oOkavk="></latexit><latexit sha1_base64="ogz8oJbrscIdOAjaWwzV3oOkavk="></latexit><latexit sha1_base64="ogz8oJbrscIdOAjaWwzV3oOkavk="></latexit><latexit sha1_base64="ogz8oJbrscIdOAjaWwzV3oOkavk="></latexit>

k2k1 k3

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

Z t

�1
dt0

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

H
(3)
I (t0) = O(⇣3I )

<latexit sha1_base64="vx0kFSx20PQH4IT5Cf5dNPLq50Y=">AAACCXicbVDLTgJBEJzFF+Jr1aOXiUSFC9lVE72YGL3gSU1ETQA3s2MDE2Yfmek1wQ1foD+jJ6PevPoD/o2zyEHBOlV3VSdd5cdSaHScLys3MTk1PZOfLczNLywu2csrlzpKFIcaj2Skrn2mQYoQaihQwnWsgAW+hCu/e5zpV3egtIjCC+zF0AxYOxQtwRmalWdvVm/S0k65752UcKtMD2gjYNjhTNJTWmrcAzLv5Gan7NlFp+IMQMeJOyRFMsSZZ382biOeBBAil0zruuvE2EyZQsEl9AuNREPMeJe1oW5oyALQzXSQp083WpGi2AE6mH97UxZo3Qt848n+1KNatvxPqyfY2m+mIowThJAbi9FaiaQY0awWeisUcJQ9QxhXwnxJeYcpxtGUVzDx3dGw4+Ryu+I6Ffd8t3h4NCwiT9bIOikRl+yRQ1IlZ6RGOHkkz+SNvFsP1pP1Yr3+WHPW8GaV/IH18Q0SV5dO</latexit><latexit sha1_base64="vx0kFSx20PQH4IT5Cf5dNPLq50Y=">AAACCXicbVDLTgJBEJzFF+Jr1aOXiUSFC9lVE72YGL3gSU1ETQA3s2MDE2Yfmek1wQ1foD+jJ6PevPoD/o2zyEHBOlV3VSdd5cdSaHScLys3MTk1PZOfLczNLywu2csrlzpKFIcaj2Skrn2mQYoQaihQwnWsgAW+hCu/e5zpV3egtIjCC+zF0AxYOxQtwRmalWdvVm/S0k65752UcKtMD2gjYNjhTNJTWmrcAzLv5Gan7NlFp+IMQMeJOyRFMsSZZ382biOeBBAil0zruuvE2EyZQsEl9AuNREPMeJe1oW5oyALQzXSQp083WpGi2AE6mH97UxZo3Qt848n+1KNatvxPqyfY2m+mIowThJAbi9FaiaQY0awWeisUcJQ9QxhXwnxJeYcpxtGUVzDx3dGw4+Ryu+I6Ffd8t3h4NCwiT9bIOikRl+yRQ1IlZ6RGOHkkz+SNvFsP1pP1Yr3+WHPW8GaV/IH18Q0SV5dO</latexit><latexit sha1_base64="vx0kFSx20PQH4IT5Cf5dNPLq50Y=">AAACCXicbVDLTgJBEJzFF+Jr1aOXiUSFC9lVE72YGL3gSU1ETQA3s2MDE2Yfmek1wQ1foD+jJ6PevPoD/o2zyEHBOlV3VSdd5cdSaHScLys3MTk1PZOfLczNLywu2csrlzpKFIcaj2Skrn2mQYoQaihQwnWsgAW+hCu/e5zpV3egtIjCC+zF0AxYOxQtwRmalWdvVm/S0k65752UcKtMD2gjYNjhTNJTWmrcAzLv5Gan7NlFp+IMQMeJOyRFMsSZZ382biOeBBAil0zruuvE2EyZQsEl9AuNREPMeJe1oW5oyALQzXSQp083WpGi2AE6mH97UxZo3Qt848n+1KNatvxPqyfY2m+mIowThJAbi9FaiaQY0awWeisUcJQ9QxhXwnxJeYcpxtGUVzDx3dGw4+Ryu+I6Ffd8t3h4NCwiT9bIOikRl+yRQ1IlZ6RGOHkkz+SNvFsP1pP1Yr3+WHPW8GaV/IH18Q0SV5dO</latexit><latexit sha1_base64="vx0kFSx20PQH4IT5Cf5dNPLq50Y=">AAACCXicbVDLTgJBEJzFF+Jr1aOXiUSFC9lVE72YGL3gSU1ETQA3s2MDE2Yfmek1wQ1foD+jJ6PevPoD/o2zyEHBOlV3VSdd5cdSaHScLys3MTk1PZOfLczNLywu2csrlzpKFIcaj2Skrn2mQYoQaihQwnWsgAW+hCu/e5zpV3egtIjCC+zF0AxYOxQtwRmalWdvVm/S0k65752UcKtMD2gjYNjhTNJTWmrcAzLv5Gan7NlFp+IMQMeJOyRFMsSZZ382biOeBBAil0zruuvE2EyZQsEl9AuNREPMeJe1oW5oyALQzXSQp083WpGi2AE6mH97UxZo3Qt848n+1KNatvxPqyfY2m+mIowThJAbi9FaiaQY0awWeisUcJQ9QxhXwnxJeYcpxtGUVzDx3dGw4+Ryu+I6Ffd8t3h4NCwiT9bIOikRl+yRQ1IlZ6RGOHkkz+SNvFsP1pP1Yr3+WHPW8GaV/IH18Q0SV5dO</latexit>

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

Power spectrum

Inflation and primordial fluctuations 2



V (�, )

Non-Gaussianity

L =✏
⇣
⇣̇ � ↵ 

⌘2
� ✏

a2
(r⇣)2 + 1

2
 ̇2 � 1

a2
(r )2 � 1

2
µ2 2

+ ✏
⇣
⇣̇ � ↵ 

⌘3
+ g 3 + · · ·

<latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit>
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Non-Gaussianity

⇠ ↵⇣̇ :
<latexit sha1_base64="ypWCxF34sVAQVxZSbQdF4stGLTg=">AAACAHicbVDLSgNBEJz1GeMr6lGEwSB4CrsiKJ6CXjxGMA/IhtA76U2GzD6Y6RViyEV/Rk+i3vwGf8C/cRJz0MQ6VXdVD1MVpEoact0vZ2FxaXllNbeWX9/Y3Nou7OzWTJJpgVWRqEQ3AjCoZIxVkqSwkWqEKFBYD/pXY71+h9rIJL6lQYqtCLqxDKUAsqt24cA3MuI+qLQH3O8kxP17JODcT428aBeKbsmdgM8Tb0qKbIpKu/Bp3xBZhDEJBcY0PTel1hA0SaFwlPczgymIPnSxaWkMEZrWcBJjxI/CRHPqIZ/Mv71DiIwZRIH1REA9M6uNl/9pzYzC89ZQxmlGGAtrsVqYKU4JH7fBO1KjIDWwBISW9pdc9ECDINtZ3sb3ZsPOk9pJyXNL3s1psXw5LSLH9tkhO2YeO2Nlds0qrMoEe2TP7I29Ow/Ok/PivP5YF5zpzR77A+fjG4UzlZ4=</latexit><latexit sha1_base64="ypWCxF34sVAQVxZSbQdF4stGLTg=">AAACAHicbVDLSgNBEJz1GeMr6lGEwSB4CrsiKJ6CXjxGMA/IhtA76U2GzD6Y6RViyEV/Rk+i3vwGf8C/cRJz0MQ6VXdVD1MVpEoact0vZ2FxaXllNbeWX9/Y3Nou7OzWTJJpgVWRqEQ3AjCoZIxVkqSwkWqEKFBYD/pXY71+h9rIJL6lQYqtCLqxDKUAsqt24cA3MuI+qLQH3O8kxP17JODcT428aBeKbsmdgM8Tb0qKbIpKu/Bp3xBZhDEJBcY0PTel1hA0SaFwlPczgymIPnSxaWkMEZrWcBJjxI/CRHPqIZ/Mv71DiIwZRIH1REA9M6uNl/9pzYzC89ZQxmlGGAtrsVqYKU4JH7fBO1KjIDWwBISW9pdc9ECDINtZ3sb3ZsPOk9pJyXNL3s1psXw5LSLH9tkhO2YeO2Nlds0qrMoEe2TP7I29Ow/Ok/PivP5YF5zpzR77A+fjG4UzlZ4=</latexit><latexit sha1_base64="ypWCxF34sVAQVxZSbQdF4stGLTg=">AAACAHicbVDLSgNBEJz1GeMr6lGEwSB4CrsiKJ6CXjxGMA/IhtA76U2GzD6Y6RViyEV/Rk+i3vwGf8C/cRJz0MQ6VXdVD1MVpEoact0vZ2FxaXllNbeWX9/Y3Nou7OzWTJJpgVWRqEQ3AjCoZIxVkqSwkWqEKFBYD/pXY71+h9rIJL6lQYqtCLqxDKUAsqt24cA3MuI+qLQH3O8kxP17JODcT428aBeKbsmdgM8Tb0qKbIpKu/Bp3xBZhDEJBcY0PTel1hA0SaFwlPczgymIPnSxaWkMEZrWcBJjxI/CRHPqIZ/Mv71DiIwZRIH1REA9M6uNl/9pzYzC89ZQxmlGGAtrsVqYKU4JH7fBO1KjIDWwBISW9pdc9ECDINtZ3sb3ZsPOk9pJyXNL3s1psXw5LSLH9tkhO2YeO2Nlds0qrMoEe2TP7I29Ow/Ok/PivP5YF5zpzR77A+fjG4UzlZ4=</latexit><latexit sha1_base64="ypWCxF34sVAQVxZSbQdF4stGLTg=">AAACAHicbVDLSgNBEJz1GeMr6lGEwSB4CrsiKJ6CXjxGMA/IhtA76U2GzD6Y6RViyEV/Rk+i3vwGf8C/cRJz0MQ6VXdVD1MVpEoact0vZ2FxaXllNbeWX9/Y3Nou7OzWTJJpgVWRqEQ3AjCoZIxVkqSwkWqEKFBYD/pXY71+h9rIJL6lQYqtCLqxDKUAsqt24cA3MuI+qLQH3O8kxP17JODcT428aBeKbsmdgM8Tb0qKbIpKu/Bp3xBZhDEJBcY0PTel1hA0SaFwlPczgymIPnSxaWkMEZrWcBJjxI/CRHPqIZ/Mv71DiIwZRIH1REA9M6uNl/9pzYzC89ZQxmlGGAtrsVqYKU4JH7fBO1KjIDWwBISW9pdc9ECDINtZ3sb3ZsPOk9pJyXNL3s1psXw5LSLH9tkhO2YeO2Nlds0qrMoEe2TP7I29Ow/Ok/PivP5YF5zpzR77A+fjG4UzlZ4=</latexit>
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⇣̇ � ↵ 

⌘3
+ g 3 + · · ·

<latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit><latexit sha1_base64="wyaK/bBQkG5FetlZ7oGcElkgGoM="></latexit>

g 3 :
<latexit sha1_base64="i1YFQxqxr0WEUbvOzlRtB6f0wqU=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKAAnEVMHCWCT6g9pQOe5Na9VOIttBqqK+BEwI2HgcXoC3wS0ZoOVMn+85lu65QSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBY+wYbgR2E4UUhkIbAWj66nfekSleRzdmXGCvqSDiIecUWNH9wPSTTR/OL3slStu1Z2JLIKXQwVy1Xvlz24/ZqnEyDBBte54bmL8jCrDmcBJqZtqTCgb0QF2LEZUovaz2cITchTGipghktn7dzajUuuxDGxGUjPU8950+J/XSU144Wc8SlKDEbMR64WpICYm096kzxUyI8YWKFPcbknYkCrKjL1Oydb35ssuQvOk6rlV7/asUrvKD1GEAziEY/DgHGpwA3VoAAMJz/AG745wnpwX5/UnWnDyP/vwR87HN80OjWM=</latexit><latexit sha1_base64="i1YFQxqxr0WEUbvOzlRtB6f0wqU=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKAAnEVMHCWCT6g9pQOe5Na9VOIttBqqK+BEwI2HgcXoC3wS0ZoOVMn+85lu65QSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBY+wYbgR2E4UUhkIbAWj66nfekSleRzdmXGCvqSDiIecUWNH9wPSTTR/OL3slStu1Z2JLIKXQwVy1Xvlz24/ZqnEyDBBte54bmL8jCrDmcBJqZtqTCgb0QF2LEZUovaz2cITchTGipghktn7dzajUuuxDGxGUjPU8950+J/XSU144Wc8SlKDEbMR64WpICYm096kzxUyI8YWKFPcbknYkCrKjL1Oydb35ssuQvOk6rlV7/asUrvKD1GEAziEY/DgHGpwA3VoAAMJz/AG745wnpwX5/UnWnDyP/vwR87HN80OjWM=</latexit><latexit sha1_base64="i1YFQxqxr0WEUbvOzlRtB6f0wqU=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKAAnEVMHCWCT6g9pQOe5Na9VOIttBqqK+BEwI2HgcXoC3wS0ZoOVMn+85lu65QSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBY+wYbgR2E4UUhkIbAWj66nfekSleRzdmXGCvqSDiIecUWNH9wPSTTR/OL3slStu1Z2JLIKXQwVy1Xvlz24/ZqnEyDBBte54bmL8jCrDmcBJqZtqTCgb0QF2LEZUovaz2cITchTGipghktn7dzajUuuxDGxGUjPU8950+J/XSU144Wc8SlKDEbMR64WpICYm096kzxUyI8YWKFPcbknYkCrKjL1Oydb35ssuQvOk6rlV7/asUrvKD1GEAziEY/DgHGpwA3VoAAMJz/AG745wnpwX5/UnWnDyP/vwR87HN80OjWM=</latexit><latexit sha1_base64="i1YFQxqxr0WEUbvOzlRtB6f0wqU=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKAAnEVMHCWCT6g9pQOe5Na9VOIttBqqK+BEwI2HgcXoC3wS0ZoOVMn+85lu65QSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6AaBY+wYbgR2E4UUhkIbAWj66nfekSleRzdmXGCvqSDiIecUWNH9wPSTTR/OL3slStu1Z2JLIKXQwVy1Xvlz24/ZqnEyDBBte54bmL8jCrDmcBJqZtqTCgb0QF2LEZUovaz2cITchTGipghktn7dzajUuuxDGxGUjPU8950+J/XSU144Wc8SlKDEbMR64WpICYm096kzxUyI8YWKFPcbknYkCrKjL1Oydb35ssuQvOk6rlV7/asUrvKD1GEAziEY/DgHGpwA3VoAAMJz/AG745wnpwX5/UnWnDyP/vwR87HN80OjWM=</latexit>⇠ ↵⇣̇2 :

<latexit sha1_base64="wcJxL+G8WLy3+uL9SiQIgYElMqI=">AAACA3icbVDLTgJBEJzFF+IL9ehlIjHxRHaJicYT0YtHTOSRsEh6hwYmzD4y02uChKP+jJ6MevMP/AH/xgE5KFin6q7qyVQFiZKGXPfLySwtr6yuZddzG5tb2zv53b2aiVMtsCpiFetGAAaVjLBKkhQ2Eo0QBgrrweByotfvUBsZRzc0TLAVQi+SXSmA7Kqd576RIec+qKQP3O/ExP17JLgtcT8xkp+38wW36E7BF4k3IwU2Q6Wd/7SviDTEiIQCY5qem1BrBJqkUDjO+anBBMQAeti0NIIQTWs0TTLmR91Yc+ojn86/vSMIjRmGgfWEQH0zr02W/2nNlLpnrZGMkpQwEtZitW6qOMV8UgjvSI2C1NASEFraX3LRBw2CbG05G9+bD7tIaqWi5xa965NC+WJWRJYdsEN2zDx2ysrsilVYlQn2yJ7ZG3t3Hpwn58V5/bFmnNnNPvsD5+MbFkWWbA==</latexit><latexit sha1_base64="wcJxL+G8WLy3+uL9SiQIgYElMqI=">AAACA3icbVDLTgJBEJzFF+IL9ehlIjHxRHaJicYT0YtHTOSRsEh6hwYmzD4y02uChKP+jJ6MevMP/AH/xgE5KFin6q7qyVQFiZKGXPfLySwtr6yuZddzG5tb2zv53b2aiVMtsCpiFetGAAaVjLBKkhQ2Eo0QBgrrweByotfvUBsZRzc0TLAVQi+SXSmA7Kqd576RIec+qKQP3O/ExP17JLgtcT8xkp+38wW36E7BF4k3IwU2Q6Wd/7SviDTEiIQCY5qem1BrBJqkUDjO+anBBMQAeti0NIIQTWs0TTLmR91Yc+ojn86/vSMIjRmGgfWEQH0zr02W/2nNlLpnrZGMkpQwEtZitW6qOMV8UgjvSI2C1NASEFraX3LRBw2CbG05G9+bD7tIaqWi5xa965NC+WJWRJYdsEN2zDx2ysrsilVYlQn2yJ7ZG3t3Hpwn58V5/bFmnNnNPvsD5+MbFkWWbA==</latexit><latexit sha1_base64="wcJxL+G8WLy3+uL9SiQIgYElMqI=">AAACA3icbVDLTgJBEJzFF+IL9ehlIjHxRHaJicYT0YtHTOSRsEh6hwYmzD4y02uChKP+jJ6MevMP/AH/xgE5KFin6q7qyVQFiZKGXPfLySwtr6yuZddzG5tb2zv53b2aiVMtsCpiFetGAAaVjLBKkhQ2Eo0QBgrrweByotfvUBsZRzc0TLAVQi+SXSmA7Kqd576RIec+qKQP3O/ExP17JLgtcT8xkp+38wW36E7BF4k3IwU2Q6Wd/7SviDTEiIQCY5qem1BrBJqkUDjO+anBBMQAeti0NIIQTWs0TTLmR91Yc+ojn86/vSMIjRmGgfWEQH0zr02W/2nNlLpnrZGMkpQwEtZitW6qOMV8UgjvSI2C1NASEFraX3LRBw2CbG05G9+bD7tIaqWi5xa965NC+WJWRJYdsEN2zDx2ysrsilVYlQn2yJ7ZG3t3Hpwn58V5/bFmnNnNPvsD5+MbFkWWbA==</latexit><latexit sha1_base64="wcJxL+G8WLy3+uL9SiQIgYElMqI=">AAACA3icbVDLTgJBEJzFF+IL9ehlIjHxRHaJicYT0YtHTOSRsEh6hwYmzD4y02uChKP+jJ6MevMP/AH/xgE5KFin6q7qyVQFiZKGXPfLySwtr6yuZddzG5tb2zv53b2aiVMtsCpiFetGAAaVjLBKkhQ2Eo0QBgrrweByotfvUBsZRzc0TLAVQi+SXSmA7Kqd576RIec+qKQP3O/ExP17JLgtcT8xkp+38wW36E7BF4k3IwU2Q6Wd/7SviDTEiIQCY5qem1BrBJqkUDjO+anBBMQAeti0NIIQTWs0TTLmR91Yc+ojn86/vSMIjRmGgfWEQH0zr02W/2nNlLpnrZGMkpQwEtZitW6qOMV8UgjvSI2C1NASEFraX3LRBw2CbG05G9+bD7tIaqWi5xa965NC+WJWRJYdsEN2zDx2ysrsilVYlQn2yJ7ZG3t3Hpwn58V5/bFmnNnNPvsD5+MbFkWWbA==</latexit>
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k2k1 k3

Chen & Wang (2012) 
see also Assassi et al. (2013)

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

Non-Gaussianity

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

Quasi-single field:

Cosmological colliders:

Bispectrum with oscillatory 
patterns set by the mass of        

<latexit sha1_base64="LwPP5kJcnGj8OjsVkYN2PpPrRCw=">AAAB5XicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MZlBfsDbSiT6U0zdJIJMxOhhD6CrkTd+UK+gG/jpGahrWf1zT1n4J4bpIJr47pfTmVtfWNzq7pd29nd2z+oHx51tcwUww6TQqp+QDUKnmDHcCOwnyqkcSCwF0xvC7/3iEpzmTyYWYp+TCcJDzmjphgNU81H9YbbdBciq+CV0IBS7VH9cziWLIsxMUxQrQeemxo/p8pwJnBeG2YaU8qmdIIDiwmNUfv5Ytc5OQulIiZCsnj/zuY01noWBzYTUxPpZa8Y/ucNMhNe+zlP0sxgwmzEemEmiJGkqEzGXCEzYmaBMsXtloRFVFFm7GFqtr63XHYVuhdNz21695eN1k15iCqcwCmcgwdX0II7aEMHGETwDG/w7kycJ+fFef2JVpzyzzH8kfPxDRINi98=</latexit><latexit sha1_base64="LwPP5kJcnGj8OjsVkYN2PpPrRCw=">AAAB5XicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MZlBfsDbSiT6U0zdJIJMxOhhD6CrkTd+UK+gG/jpGahrWf1zT1n4J4bpIJr47pfTmVtfWNzq7pd29nd2z+oHx51tcwUww6TQqp+QDUKnmDHcCOwnyqkcSCwF0xvC7/3iEpzmTyYWYp+TCcJDzmjphgNU81H9YbbdBciq+CV0IBS7VH9cziWLIsxMUxQrQeemxo/p8pwJnBeG2YaU8qmdIIDiwmNUfv5Ytc5OQulIiZCsnj/zuY01noWBzYTUxPpZa8Y/ucNMhNe+zlP0sxgwmzEemEmiJGkqEzGXCEzYmaBMsXtloRFVFFm7GFqtr63XHYVuhdNz21695eN1k15iCqcwCmcgwdX0II7aEMHGETwDG/w7kycJ+fFef2JVpzyzzH8kfPxDRINi98=</latexit><latexit sha1_base64="LwPP5kJcnGj8OjsVkYN2PpPrRCw=">AAAB5XicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MZlBfsDbSiT6U0zdJIJMxOhhD6CrkTd+UK+gG/jpGahrWf1zT1n4J4bpIJr47pfTmVtfWNzq7pd29nd2z+oHx51tcwUww6TQqp+QDUKnmDHcCOwnyqkcSCwF0xvC7/3iEpzmTyYWYp+TCcJDzmjphgNU81H9YbbdBciq+CV0IBS7VH9cziWLIsxMUxQrQeemxo/p8pwJnBeG2YaU8qmdIIDiwmNUfv5Ytc5OQulIiZCsnj/zuY01noWBzYTUxPpZa8Y/ucNMhNe+zlP0sxgwmzEemEmiJGkqEzGXCEzYmaBMsXtloRFVFFm7GFqtr63XHYVuhdNz21695eN1k15iCqcwCmcgwdX0II7aEMHGETwDG/w7kycJ+fFef2JVpzyzzH8kfPxDRINi98=</latexit><latexit sha1_base64="LwPP5kJcnGj8OjsVkYN2PpPrRCw=">AAAB5XicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy6MZlBfsDbSiT6U0zdJIJMxOhhD6CrkTd+UK+gG/jpGahrWf1zT1n4J4bpIJr47pfTmVtfWNzq7pd29nd2z+oHx51tcwUww6TQqp+QDUKnmDHcCOwnyqkcSCwF0xvC7/3iEpzmTyYWYp+TCcJDzmjphgNU81H9YbbdBciq+CV0IBS7VH9cziWLIsxMUxQrQeemxo/p8pwJnBeG2YaU8qmdIIDiwmNUfv5Ytc5OQulIiZCsnj/zuY01noWBzYTUxPpZa8Y/ucNMhNe+zlP0sxgwmzEemEmiJGkqEzGXCEzYmaBMsXtloRFVFFm7GFqtr63XHYVuhdNz21695eN1k15iCqcwCmcgwdX0II7aEMHGETwDG/w7kycJ+fFef2JVpzyzzH8kfPxDRINi98=</latexit>

Enhances local non Gaussianity

Maldacena & Arkani-Hamed (2016) 
Lee, Baumann & Pimentel (2016)
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What about a more general situation:

Tomographic non-Gaussianity

L =✏
⇣
⇣̇ � ↵ 

⌘2
� ✏

a2
(r⇣)2 + 1

2
 ̇2 � 1

a2
(r )2 � 1

2
µ2 2

+�V ( ) + · · ·
<latexit sha1_base64="8COw2POzJP1+nf9WKeZ1bphmpPc="></latexit><latexit sha1_base64="8COw2POzJP1+nf9WKeZ1bphmpPc="></latexit><latexit sha1_base64="8COw2POzJP1+nf9WKeZ1bphmpPc="></latexit><latexit sha1_base64="8COw2POzJP1+nf9WKeZ1bphmpPc="></latexit>

L =✏
⇣
⇣̇ � ↵ 

⌘2
� ✏

a2
(r⇣)2 + 1

2
 ̇2 � 1

a2
(r )2 � 1

2
µ2 2

+ g 3 + · · ·
<latexit sha1_base64="I2zcbDa91u/HYYTcE7wL0g4d5mE="></latexit><latexit sha1_base64="I2zcbDa91u/HYYTcE7wL0g4d5mE="></latexit><latexit sha1_base64="I2zcbDa91u/HYYTcE7wL0g4d5mE="></latexit><latexit sha1_base64="I2zcbDa91u/HYYTcE7wL0g4d5mE="></latexit>
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X. Chen, GAP, B. Scheihing, S. Sypsas  (2018)
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<latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit>
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<latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit><latexit sha1_base64="60rHHTK8Y90/jGjEXCgjEXPOv3s=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKialKUCUYK1gYGIpEf1AbKse9aa3aSWQ7SFXUl4AJARuPwwvwNrglA7Sc6fiez9I9N0gE18Z1v5zCyura+kZxs7S1vbO7V94/aOk4VQybLBax6gRUo+ARNg03AjuJQioDge1gfDXL24+oNI+jOzNJ0Jd0GPGQM2rs6L53Y9EBfaj1yxW36s5Flo2XmwrkavTLn71BzFKJkWGCat313MT4GVWGM4HTUi/VmFA2pkPsWhtRidrP5gtPyUkYK2JGSObv32xGpdYTGVhGUjPSi9ls+F/WTU144Wc8SlKDEbOIzcJUEBOTWW8y4AqZERNrKFPcbknYiCrKjL1Oydb3Fssum9ZZ1XOr3m2tUr/MD1GEIziGU/DgHOpwDQ1oAgMJz/AG745wnpwX5/UHLTj5n0P4I+fjGxz8jZg=</latexit>

�V ( ) =
X

m

cm
m!
 m

<latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit>



n-point correlation functions

cm
<latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit>

· · ·

k2k1 k3

cm
<latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit>

km
<latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit>

�V ( ) =
X

m

cm
m!
 m

<latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit>
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n-point correlation functions

cm
<latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit>

· · ·

k2k1 k3

cm+2
<latexit sha1_base64="dbLT+0VvHAMroKxYJQJyokVeBnI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlphR0WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrtWtVzq95dvdK4zg9RhBM4hXPw4BIacAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgGzpeM2Q==</latexit><latexit sha1_base64="dbLT+0VvHAMroKxYJQJyokVeBnI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlphR0WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrtWtVzq95dvdK4zg9RhBM4hXPw4BIacAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgGzpeM2Q==</latexit><latexit sha1_base64="dbLT+0VvHAMroKxYJQJyokVeBnI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlphR0WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrtWtVzq95dvdK4zg9RhBM4hXPw4BIacAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgGzpeM2Q==</latexit><latexit sha1_base64="dbLT+0VvHAMroKxYJQJyokVeBnI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlphR0WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrtWtVzq95dvdK4zg9RhBM4hXPw4BIacAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgGzpeM2Q==</latexit>

km
<latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit>

�V ( ) =
X

m

cm
m!
 m

<latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit>
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n-point correlation functions

cm
<latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit>

· · ·

k2k1 k3

cm+4
<latexit sha1_base64="hdVwCd05avJ2ivtmiYM2EkvkTCI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRgp1WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrty6rnVr27WqVxnR+iCCdwCufgQR0acAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgG0ZWM2w==</latexit><latexit sha1_base64="hdVwCd05avJ2ivtmiYM2EkvkTCI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRgp1WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrty6rnVr27WqVxnR+iCCdwCufgQR0acAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgG0ZWM2w==</latexit><latexit sha1_base64="hdVwCd05avJ2ivtmiYM2EkvkTCI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRgp1WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrty6rnVr27WqVxnR+iCCdwCufgQR0acAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgG0ZWM2w==</latexit><latexit sha1_base64="hdVwCd05avJ2ivtmiYM2EkvkTCI=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRgp1WXTjsoL9gXYomfROG5vMDElGKEPfQVei7nweX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2AkmN3O/84hK8zi6N9MEfUlHEQ85o8aOOmyQyYvabFCuuFV3IbIKXg4VyNUclD/7w5ilEiPDBNW657mJ8TOqDGcCZ6V+qjGhbEJH2LMYUYnazxbrzshZGCtixkgW79/ZjEqtpzKwGUnNWC978+F/Xi814ZWf8ShJDUbMRqwXpoKYmMxbkyFXyIyYWqBMcbslYWOqKDP2NiVb31suuwrty6rnVr27WqVxnR+iCCdwCufgQR0acAtNaAGDCTzDG7w7D86T8+K8/kQLTv7nGP7I+fgG0ZWM2w==</latexit>

km
<latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit>
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<latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit>

8

Recall Spyros Sypsas’ talk



n-point correlation functions

cm
<latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit><latexit sha1_base64="14W6H07/H79iKrzh1242CFjDiWY=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFe0PtEPJpHfa0CQzJBmhDH0DXYm684l8Ad/GtM5Cq2f15Z4TuOdGqeDG+v6nV1pZXVvfKG9WtrZ3dveq+wdtk2SaYYslItHdiBoUXGHLciuwm2qkMhLYiSbXc7/zgNrwRN3baYqhpCPFY86odaM7NpCDas2v+wuRvxAUUINCzUH1oz9MWCZRWSaoMb3AT22YU205Ezir9DODKWUTOsKeQ0UlmjBfrDojJ3GiiR0jWbx/ZnMqjZnKyGUktWOz7M2H/3m9zMaXYc5VmllUzEWcF2eC2ITMG5Mh18ismDqgTHO3JWFjqimz7i4VVz9YLvsX2mf1wK8Ht+e1xlVxiDIcwTGcQgAX0IAbaEILGIzgCV7hzYu9R+/Ze/mOlrzizyH8kvf+BTdMi1w=</latexit>

· · ·

k2k1 k3

cm+6
<latexit sha1_base64="yXnmwwdlcJYRNcQbIU+tNdBcP2s=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRoq6LLpxWcH+QDuUTHqnjU1mhiQjlKHvoCtRdz6PL+DbmNZZaOtZfbnnBO65QSK4Nq775RRWVtfWN4qbpa3tnd298v5BS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfjm5nffkSleRzdm0mCvqTDiIecUWNHbdbP5NnFtF+uuFV3LrIMXg4VyNXolz97g5ilEiPDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LUYUYnaz+brTslJGCtiRkjm79/ZjEqtJzKwGUnNSC96s+F/Xjc14ZWf8ShJDUbMRqwXpoKYmMxakwFXyIyYWKBMcbslYSOqKDP2NiVb31ssuwyt86rnVr27WqV+nR+iCEdwDKfgwSXU4RYa0AQGY3iGN3h3Hpwn58V5/YkWnPzPIfyR8/EN1JOM3Q==</latexit><latexit sha1_base64="yXnmwwdlcJYRNcQbIU+tNdBcP2s=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRoq6LLpxWcH+QDuUTHqnjU1mhiQjlKHvoCtRdz6PL+DbmNZZaOtZfbnnBO65QSK4Nq775RRWVtfWN4qbpa3tnd298v5BS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfjm5nffkSleRzdm0mCvqTDiIecUWNHbdbP5NnFtF+uuFV3LrIMXg4VyNXolz97g5ilEiPDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LUYUYnaz+brTslJGCtiRkjm79/ZjEqtJzKwGUnNSC96s+F/Xjc14ZWf8ShJDUbMRqwXpoKYmMxakwFXyIyYWKBMcbslYSOqKDP2NiVb31ssuwyt86rnVr27WqV+nR+iCEdwDKfgwSXU4RYa0AQGY3iGN3h3Hpwn58V5/YkWnPzPIfyR8/EN1JOM3Q==</latexit><latexit sha1_base64="yXnmwwdlcJYRNcQbIU+tNdBcP2s=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRoq6LLpxWcH+QDuUTHqnjU1mhiQjlKHvoCtRdz6PL+DbmNZZaOtZfbnnBO65QSK4Nq775RRWVtfWN4qbpa3tnd298v5BS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfjm5nffkSleRzdm0mCvqTDiIecUWNHbdbP5NnFtF+uuFV3LrIMXg4VyNXolz97g5ilEiPDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LUYUYnaz+brTslJGCtiRkjm79/ZjEqtJzKwGUnNSC96s+F/Xjc14ZWf8ShJDUbMRqwXpoKYmMxakwFXyIyYWKBMcbslYSOqKDP2NiVb31ssuwyt86rnVr27WqV+nR+iCEdwDKfgwSXU4RYa0AQGY3iGN3h3Hpwn58V5/YkWnPzPIfyR8/EN1JOM3Q==</latexit><latexit sha1_base64="yXnmwwdlcJYRNcQbIU+tNdBcP2s=">AAAB6HicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRoq6LLpxWcH+QDuUTHqnjU1mhiQjlKHvoCtRdz6PL+DbmNZZaOtZfbnnBO65QSK4Nq775RRWVtfWN4qbpa3tnd298v5BS8epYthksYhVJ6AaBY+wabgR2EkUUhkIbAfjm5nffkSleRzdm0mCvqTDiIecUWNHbdbP5NnFtF+uuFV3LrIMXg4VyNXolz97g5ilEiPDBNW667mJ8TOqDGcCp6VeqjGhbEyH2LUYUYnaz+brTslJGCtiRkjm79/ZjEqtJzKwGUnNSC96s+F/Xjc14ZWf8ShJDUbMRqwXpoKYmMxakwFXyIyYWKBMcbslYSOqKDP2NiVb31ssuwyt86rnVr27WqV+nR+iCEdwDKfgwSXU4RYa0AQGY3iGN3h3Hpwn58V5/YkWnPzPIfyR8/EN1JOM3Q==</latexit>

km
<latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit><latexit sha1_base64="JH6AP2N6hheAQ3wJ0aQAJpvraak=">AAAB6nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLghuXFeyPtEPJpHfa0GQyJBmhDH0JXYm683F8Ad/GtM5CW8/qyz0ncM+NUsGN9f0vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWaYYspoXQ3ogYFT7BluRXYTTVSGQnsRJObud95RG24Su7tNMVQ0lHCY86odaOHvB/FZDIbyEG15tf9hcgqBAXUoFBzUP3sDxXLJCaWCWpML/BTG+ZUW84Ezir9zGBK2YSOsOcwoRJNmC8WnpGzWGlix0gW79/ZnEpjpjJyGUnt2Cx78+F/Xi+z8XWY8yTNLCbMRZwXZ4JYRea9yZBrZFZMHVCmuduSsDHVlFl3nYqrHyyXXYX2RT3w68HdZa1xWRyiDCdwCucQwBU04Baa0AIGEp7hDd494T15L97rT7TkFX+O4Y+8j29+z43O</latexit>

�V ( ) =
X

m

cm
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<latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit><latexit sha1_base64="FrBWIk48d/e0AF8KR+1dW1QyqjM=">AAACEXicbVDLSsNAFJ3UV62vqks3o0Wom5CIoBuhqAuXFewDmhgm05t26EwSZiZCCf0K/RldibrTH/BvnNYutPWszr3nXLjnhClnSjvOl1VYWFxaXimultbWNza3yts7TZVkkkKDJjyR7ZAo4CyGhmaaQzuVQETIoRUOLsd66x6kYkl8q4cp+IL0YhYxSrRZBWXbuwKuCW5WvVSxI3yOPZWJQGAvkoTmNBCjXOyP8Fi9EzgoVxzbmQDPE3dKKmiKelD+9LoJzQTEmnKiVMd1Uu3nRGpGOYxKXqYgJXRAetAxNCYClJ9Pco3wYZRIrPuAJ/Nvb06EUkMRGo8guq9mtfHyP62T6ejMz1mcZhpiaixGizKOdYLH9eAuk0A1HxpCqGTmS0z7xFShTYklE9+dDTtPmse269juzUmldjEtooj20AGqIhedohq6RnXUQBQ9omf0ht6tB+vJerFef6wFa3qzi/7A+vgGo+OcMw==</latexit>
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Recall Spyros Sypsas’ talk



n-point correlation functions

h⇣k1(t) · · · ⇣kN (t)i = (2⇡)3 hn �
3(
X

k)
k31 + · · ·+ k3N

k31 · · · k3N
<latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit>

One finds:
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n-point correlation functions

h⇣k1(t) · · · ⇣kN (t)i = (2⇡)3 hn �
3(
X

k)
k31 + · · ·+ k3N

k31 · · · k3N
<latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit>

One finds:

hn =
1

n

✓
↵H�N

2�L

◆n
�N

3H4

Z
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e
�  2

2�2
L

p
2⇡�L

Hen ( /�L)

⇥
✓
�
2
L
@
2

@ 2
�  

@

@ 

◆
�Vren( ),

<latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit>
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n-point correlation functions

h⇣k1(t) · · · ⇣kN (t)i = (2⇡)3 hn �
3(
X

k)
k31 + · · ·+ k3N

k31 · · · k3N
<latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit><latexit sha1_base64="y428Hsx282URFfO9xl624EC7MuM="></latexit>

One finds:

hn =
1

n

✓
↵H�N

2�L

◆n
�N

3H4

Z
d 

e
�  2

2�2
L

p
2⇡�L

Hen ( /�L)

⇥
✓
�
2
L
@
2

@ 2
�  

@

@ 

◆
�Vren( ),

<latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit><latexit sha1_base64="xdbm7uka+OV+1v2j/1UujfiLViw="></latexit>
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⇢(⇣) =
1p
2⇡�⇣

e
� ⇣2

2�2
⇣ [1 +�(⇣)]

<latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit>

�(⇣) ⌘
Z 1

0

dx

x
K(x)

Z 1

�1
d⇣̄

exp
h
� (⇣̄�⇣(x))2

2�2
⇣(x)

i

p
2⇡�⇣(x)

⇥�N

3H4

✓
�
2
⇣
@
2

@⇣̄2
� ⇣̄

@

@⇣̄

◆
�Vren

�
 ⇣̄

�

<latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit>

Probability distribution function

The reconstructed PDF is found to be

It looks complicated, but in fact it has some simple characteristics
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⇢(⇣) =
1p
2⇡�⇣

e
� ⇣2

2�2
⇣ [1 +�(⇣)]

<latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit><latexit sha1_base64="/sBUDIavQoVzGIIfaXD/+cbrk7E="></latexit>

�(⇣) ⌘
Z 1

0

dx

x
K(x)

Z 1

�1
d⇣̄

exp
h
� (⇣̄�⇣(x))2

2�2
⇣(x)

i

p
2⇡�⇣(x)

⇥�N

3H4

✓
�
2
⇣
@
2

@⇣̄2
� ⇣̄

@

@⇣̄

◆
�Vren

�
 ⇣̄

�

<latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit><latexit sha1_base64="U0rfV/kvgnXoQOgN+K3pUt8QkhI="></latexit>

Probability distribution function

The reconstructed PDF is found to be

It looks complicated, but in fact it has some simple characteristics
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Probability distribution function

Example:

11

�3 �2 �1 0 1 2 3
⇣/�⇣

0.0

0.1

0.2

0.3

0.4

⇢(
⇣)

�V ( ) / [1� cos( /f1)] + [1� cos( /f2)]
<latexit sha1_base64="/8XSS7uNj63CX3uVLJEqarLY9bs="></latexit><latexit sha1_base64="/8XSS7uNj63CX3uVLJEqarLY9bs="></latexit><latexit sha1_base64="/8XSS7uNj63CX3uVLJEqarLY9bs="></latexit><latexit sha1_base64="/8XSS7uNj63CX3uVLJEqarLY9bs="></latexit>

Recall Spyros Sypsas’ talk



h⇣(x1, t)⇣(x2, t) · · · ⇣(xN , t)it=tend
<latexit sha1_base64="e4kEMFLWgfi/szf9Ft3RchgrK1I="></latexit><latexit sha1_base64="e4kEMFLWgfi/szf9Ft3RchgrK1I="></latexit><latexit sha1_base64="e4kEMFLWgfi/szf9Ft3RchgrK1I="></latexit><latexit sha1_base64="e4kEMFLWgfi/szf9Ft3RchgrK1I="></latexit>

We can compute: N-point functions at the end of inflation

On Earth we observe: One realization of temperature fluctuations

⇥(n̂) ⌘ �T (n̂)

T0
=

T (n̂)� T0

T0
<latexit sha1_base64="O1C8GeEyfS+SiXq+bdY8+xRD6SM="></latexit><latexit sha1_base64="O1C8GeEyfS+SiXq+bdY8+xRD6SM="></latexit><latexit sha1_base64="O1C8GeEyfS+SiXq+bdY8+xRD6SM="></latexit><latexit sha1_base64="O1C8GeEyfS+SiXq+bdY8+xRD6SM="></latexit>

Primordial fluctuations and the CMB

⇥k(n̂) = T (k, µ)⇣k(tend)
<latexit sha1_base64="5Kihz2jmiq6gmKf8d+1wWBqarFY="></latexit><latexit sha1_base64="5Kihz2jmiq6gmKf8d+1wWBqarFY="></latexit><latexit sha1_base64="5Kihz2jmiq6gmKf8d+1wWBqarFY="></latexit><latexit sha1_base64="5Kihz2jmiq6gmKf8d+1wWBqarFY="></latexit>

µ ⌘ k · n̂
<latexit sha1_base64="oYON6OUd49kKK2pePvYUxmcgEy4=">AAACAnicbVC7TsNAEDyHVwivACUFJyIkqshGSFBG0FAGiSRIsRWdL+v4lPODu3WkyEoHPwMVAjo+gR/gb7gEF5Aw1ezOrLQzfiqFRtv+skpLyyura+X1ysbm1vZOdXevrZNMcWjxRCbqzmcapIihhQIl3KUKWORL6PjDq6neGYHSIolvcZyCF7FBLALBGZpVr3roRhl14T4TI5q7fkCHE+ryfoLUDRlS46jZdXsGukicgtRIgWav+un2E55FECOXTOuuY6fo5Uyh4BImFTfTkDI+ZAPoGhqzCLSXz4JM6HGQKIoh0Nn825uzSOtx5BtPxDDU89p0+Z/WzTC48HIRpxlCzI3FaEEmKSZ02gftCwUc5dgQxpUwX1IeMsU4mtYqJr4zH3aRtE/rjl13bs5qjcuiiDI5IEfkhDjknDTINWmSFuHkkTyTN/JuPVhP1ov1+mMtWcXNPvkD6+MbLsiWjg==</latexit><latexit sha1_base64="oYON6OUd49kKK2pePvYUxmcgEy4=">AAACAnicbVC7TsNAEDyHVwivACUFJyIkqshGSFBG0FAGiSRIsRWdL+v4lPODu3WkyEoHPwMVAjo+gR/gb7gEF5Aw1ezOrLQzfiqFRtv+skpLyyura+X1ysbm1vZOdXevrZNMcWjxRCbqzmcapIihhQIl3KUKWORL6PjDq6neGYHSIolvcZyCF7FBLALBGZpVr3roRhl14T4TI5q7fkCHE+ryfoLUDRlS46jZdXsGukicgtRIgWav+un2E55FECOXTOuuY6fo5Uyh4BImFTfTkDI+ZAPoGhqzCLSXz4JM6HGQKIoh0Nn825uzSOtx5BtPxDDU89p0+Z/WzTC48HIRpxlCzI3FaEEmKSZ02gftCwUc5dgQxpUwX1IeMsU4mtYqJr4zH3aRtE/rjl13bs5qjcuiiDI5IEfkhDjknDTINWmSFuHkkTyTN/JuPVhP1ov1+mMtWcXNPvkD6+MbLsiWjg==</latexit><latexit sha1_base64="oYON6OUd49kKK2pePvYUxmcgEy4=">AAACAnicbVC7TsNAEDyHVwivACUFJyIkqshGSFBG0FAGiSRIsRWdL+v4lPODu3WkyEoHPwMVAjo+gR/gb7gEF5Aw1ezOrLQzfiqFRtv+skpLyyura+X1ysbm1vZOdXevrZNMcWjxRCbqzmcapIihhQIl3KUKWORL6PjDq6neGYHSIolvcZyCF7FBLALBGZpVr3roRhl14T4TI5q7fkCHE+ryfoLUDRlS46jZdXsGukicgtRIgWav+un2E55FECOXTOuuY6fo5Uyh4BImFTfTkDI+ZAPoGhqzCLSXz4JM6HGQKIoh0Nn825uzSOtx5BtPxDDU89p0+Z/WzTC48HIRpxlCzI3FaEEmKSZ02gftCwUc5dgQxpUwX1IeMsU4mtYqJr4zH3aRtE/rjl13bs5qjcuiiDI5IEfkhDjknDTINWmSFuHkkTyTN/JuPVhP1ov1+mMtWcXNPvkD6+MbLsiWjg==</latexit><latexit sha1_base64="oYON6OUd49kKK2pePvYUxmcgEy4=">AAACAnicbVC7TsNAEDyHVwivACUFJyIkqshGSFBG0FAGiSRIsRWdL+v4lPODu3WkyEoHPwMVAjo+gR/gb7gEF5Aw1ezOrLQzfiqFRtv+skpLyyura+X1ysbm1vZOdXevrZNMcWjxRCbqzmcapIihhQIl3KUKWORL6PjDq6neGYHSIolvcZyCF7FBLALBGZpVr3roRhl14T4TI5q7fkCHE+ryfoLUDRlS46jZdXsGukicgtRIgWav+un2E55FECOXTOuuY6fo5Uyh4BImFTfTkDI+ZAPoGhqzCLSXz4JM6HGQKIoh0Nn825uzSOtx5BtPxDDU89p0+Z/WzTC48HIRpxlCzI3FaEEmKSZ02gftCwUc5dgQxpUwX1IeMsU4mtYqJr4zH3aRtE/rjl13bs5qjcuiiDI5IEfkhDjknDTINWmSFuHkkTyTN/JuPVhP1ov1+mMtWcXNPvkD6+MbLsiWjg==</latexit>
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⇢(⇥)
<latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit>

h⇥ni =
Z
d⇥ ⇢(⇥) ⇥n

<latexit sha1_base64="adGLN+qoud4/oqE9gYKu7LiAGXY=">AAACLnicbVDLSgMxFM34rPVVdekmWgQFKTMi6EYQ3QhuKrRV6Iwlk952QjOZIbkjlMF/0v9wrbgQdednmD4QXzebk3POhXtOmEph0HWfnYnJqemZ2cJccX5hcWm5tLLaMEmmOdR5IhN9FTIDUiioo0AJV6kGFocSLsPe6UC/vAFtRKJq2E8hiFlXiY7gDC3VKp37kqmuBOrXIkB2raivR8QR9YVC6m/Q9kij/q59Okro9ojYoUPqa7VVKrsVdzj0L/DGoEzGU22VHvx2wrMYFHLJjGl6bopBzjQKLuG26GcGUsZ7rAtNCxWLwQT5MPQt3eokmmIEdPj/7s1ZbEw/Dq0nZhiZ39qA/E9rZtg5DHKh0gxBcWuxWieTFBM66I62hQaOsm8B41rYKymPmGYcbcNFG9/7HfYvaOxVPLfiXeyXj0/GRRTIOtkk28QjB+SYnJEqqRNO7skTeSPvzp3z6Lw4ryPrhDPeWSM/xvn4BAQmpe0=</latexit><latexit sha1_base64="adGLN+qoud4/oqE9gYKu7LiAGXY=">AAACLnicbVDLSgMxFM34rPVVdekmWgQFKTMi6EYQ3QhuKrRV6Iwlk952QjOZIbkjlMF/0v9wrbgQdednmD4QXzebk3POhXtOmEph0HWfnYnJqemZ2cJccX5hcWm5tLLaMEmmOdR5IhN9FTIDUiioo0AJV6kGFocSLsPe6UC/vAFtRKJq2E8hiFlXiY7gDC3VKp37kqmuBOrXIkB2raivR8QR9YVC6m/Q9kij/q59Okro9ojYoUPqa7VVKrsVdzj0L/DGoEzGU22VHvx2wrMYFHLJjGl6bopBzjQKLuG26GcGUsZ7rAtNCxWLwQT5MPQt3eokmmIEdPj/7s1ZbEw/Dq0nZhiZ39qA/E9rZtg5DHKh0gxBcWuxWieTFBM66I62hQaOsm8B41rYKymPmGYcbcNFG9/7HfYvaOxVPLfiXeyXj0/GRRTIOtkk28QjB+SYnJEqqRNO7skTeSPvzp3z6Lw4ryPrhDPeWSM/xvn4BAQmpe0=</latexit><latexit sha1_base64="adGLN+qoud4/oqE9gYKu7LiAGXY=">AAACLnicbVDLSgMxFM34rPVVdekmWgQFKTMi6EYQ3QhuKrRV6Iwlk952QjOZIbkjlMF/0v9wrbgQdednmD4QXzebk3POhXtOmEph0HWfnYnJqemZ2cJccX5hcWm5tLLaMEmmOdR5IhN9FTIDUiioo0AJV6kGFocSLsPe6UC/vAFtRKJq2E8hiFlXiY7gDC3VKp37kqmuBOrXIkB2raivR8QR9YVC6m/Q9kij/q59Okro9ojYoUPqa7VVKrsVdzj0L/DGoEzGU22VHvx2wrMYFHLJjGl6bopBzjQKLuG26GcGUsZ7rAtNCxWLwQT5MPQt3eokmmIEdPj/7s1ZbEw/Dq0nZhiZ39qA/E9rZtg5DHKh0gxBcWuxWieTFBM66I62hQaOsm8B41rYKymPmGYcbcNFG9/7HfYvaOxVPLfiXeyXj0/GRRTIOtkk28QjB+SYnJEqqRNO7skTeSPvzp3z6Lw4ryPrhDPeWSM/xvn4BAQmpe0=</latexit><latexit sha1_base64="adGLN+qoud4/oqE9gYKu7LiAGXY=">AAACLnicbVDLSgMxFM34rPVVdekmWgQFKTMi6EYQ3QhuKrRV6Iwlk952QjOZIbkjlMF/0v9wrbgQdednmD4QXzebk3POhXtOmEph0HWfnYnJqemZ2cJccX5hcWm5tLLaMEmmOdR5IhN9FTIDUiioo0AJV6kGFocSLsPe6UC/vAFtRKJq2E8hiFlXiY7gDC3VKp37kqmuBOrXIkB2raivR8QR9YVC6m/Q9kij/q59Okro9ojYoUPqa7VVKrsVdzj0L/DGoEzGU22VHvx2wrMYFHLJjGl6bopBzjQKLuG26GcGUsZ7rAtNCxWLwQT5MPQt3eokmmIEdPj/7s1ZbEw/Dq0nZhiZ39qA/E9rZtg5DHKh0gxBcWuxWieTFBM66I62hQaOsm8B41rYKymPmGYcbcNFG9/7HfYvaOxVPLfiXeyXj0/GRRTIOtkk28QjB+SYnJEqqRNO7skTeSPvzp3z6Lw4ryPrhDPeWSM/xvn4BAQmpe0=</latexit>

�2
⇥ ⌘ h⇥(n̂)⇥(n̂)i =

Z
d⇥ ⇢(⇥)⇥2

<latexit sha1_base64="B7cJjP1Hiik3Nv5XQe1G+vdZeYg="></latexit><latexit sha1_base64="B7cJjP1Hiik3Nv5XQe1G+vdZeYg="></latexit><latexit sha1_base64="B7cJjP1Hiik3Nv5XQe1G+vdZeYg="></latexit><latexit sha1_base64="B7cJjP1Hiik3Nv5XQe1G+vdZeYg="></latexit>

�2
⇥ =

1

4⇡

X

`

(2`+ 1)C`

<latexit sha1_base64="qDQL+jisBiLEIVfIYUCanSwrEJY=">AAACJHicbVBLSwMxGMzWd31VPXoJFqEilN1S0ItQ9eJRoS/o1iWbftuGJrtLkhXKsn9H/4yeRMWLv8V07UFb55LJzAQy48ecKW3bn1ZhaXlldW19o7i5tb2zW9rbb6sokRRaNOKR7PpEAWchtDTTHLqxBCJ8Dh1/fD31Ow8gFYvCpp7E0BdkGLKAUaKN5JUuXcWGgnip2xyBJtl9DV9gN5CEpk6W1rEbswy7KhGeC5zjSg3n5yl2TvB1rnmlsl21c+BF4sxIGc1w65We3UFEEwGhppwo1XPsWPdTIjWjHLKimyiICR2TIfQMDYkA1U/zqhk+DiKJ9Qhwfv+dTYlQaiJ8kxFEj9S8NxX/83qJDs77KQvjRENITcR4QcKxjvB0MTxgEqjmE0MIlcz8EtMRMQtps2vR1Hfmyy6Sdq3q2FXnrl5uXM2GWEeH6AhVkIPOUAPdoFvUQhQ9oRf0jj6sR+vZerXefqIFa/bmAP2B9fUNecuiqw==</latexit><latexit sha1_base64="qDQL+jisBiLEIVfIYUCanSwrEJY=">AAACJHicbVBLSwMxGMzWd31VPXoJFqEilN1S0ItQ9eJRoS/o1iWbftuGJrtLkhXKsn9H/4yeRMWLv8V07UFb55LJzAQy48ecKW3bn1ZhaXlldW19o7i5tb2zW9rbb6sokRRaNOKR7PpEAWchtDTTHLqxBCJ8Dh1/fD31Ow8gFYvCpp7E0BdkGLKAUaKN5JUuXcWGgnip2xyBJtl9DV9gN5CEpk6W1rEbswy7KhGeC5zjSg3n5yl2TvB1rnmlsl21c+BF4sxIGc1w65We3UFEEwGhppwo1XPsWPdTIjWjHLKimyiICR2TIfQMDYkA1U/zqhk+DiKJ9Qhwfv+dTYlQaiJ8kxFEj9S8NxX/83qJDs77KQvjRENITcR4QcKxjvB0MTxgEqjmE0MIlcz8EtMRMQtps2vR1Hfmyy6Sdq3q2FXnrl5uXM2GWEeH6AhVkIPOUAPdoFvUQhQ9oRf0jj6sR+vZerXefqIFa/bmAP2B9fUNecuiqw==</latexit><latexit sha1_base64="qDQL+jisBiLEIVfIYUCanSwrEJY=">AAACJHicbVBLSwMxGMzWd31VPXoJFqEilN1S0ItQ9eJRoS/o1iWbftuGJrtLkhXKsn9H/4yeRMWLv8V07UFb55LJzAQy48ecKW3bn1ZhaXlldW19o7i5tb2zW9rbb6sokRRaNOKR7PpEAWchtDTTHLqxBCJ8Dh1/fD31Ow8gFYvCpp7E0BdkGLKAUaKN5JUuXcWGgnip2xyBJtl9DV9gN5CEpk6W1rEbswy7KhGeC5zjSg3n5yl2TvB1rnmlsl21c+BF4sxIGc1w65We3UFEEwGhppwo1XPsWPdTIjWjHLKimyiICR2TIfQMDYkA1U/zqhk+DiKJ9Qhwfv+dTYlQaiJ8kxFEj9S8NxX/83qJDs77KQvjRENITcR4QcKxjvB0MTxgEqjmE0MIlcz8EtMRMQtps2vR1Hfmyy6Sdq3q2FXnrl5uXM2GWEeH6AhVkIPOUAPdoFvUQhQ9oRf0jj6sR+vZerXefqIFa/bmAP2B9fUNecuiqw==</latexit><latexit sha1_base64="qDQL+jisBiLEIVfIYUCanSwrEJY=">AAACJHicbVBLSwMxGMzWd31VPXoJFqEilN1S0ItQ9eJRoS/o1iWbftuGJrtLkhXKsn9H/4yeRMWLv8V07UFb55LJzAQy48ecKW3bn1ZhaXlldW19o7i5tb2zW9rbb6sokRRaNOKR7PpEAWchtDTTHLqxBCJ8Dh1/fD31Ow8gFYvCpp7E0BdkGLKAUaKN5JUuXcWGgnip2xyBJtl9DV9gN5CEpk6W1rEbswy7KhGeC5zjSg3n5yl2TvB1rnmlsl21c+BF4sxIGc1w65We3UFEEwGhppwo1XPsWPdTIjWjHLKimyiICR2TIfQMDYkA1U/zqhk+DiKJ9Qhwfv+dTYlQaiJ8kxFEj9S8NxX/83qJDs77KQvjRENITcR4QcKxjvB0MTxgEqjmE0MIlcz8EtMRMQtps2vR1Hfmyy6Sdq3q2FXnrl5uXM2GWEeH6AhVkIPOUAPdoFvUQhQ9oRf0jj6sR+vZerXefqIFa/bmAP2B9fUNecuiqw==</latexit>

Primordial fluctuations and the CMB

We may asses non-Gaussianity in a different way: Let us introduce 

a probability distribution function (PDF)

The variance of               is found to be given by:⇢(⇥)
<latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit><latexit sha1_base64="J5F5GRJ+2akaEeIWj76YLDV8QZY=">AAAB7nicbZDLSsNAFIZP6q3WW9Wlm8Ei1E1JRNBl0Y3LCr1BE8pketIMnVycmQgl9DV0JerOh/EFfBunNQtt/VffnP8fOP/xU8GVtu0vq7S2vrG5Vd6u7Ozu7R9UD4+6Kskkww5LRCL7PlUoeIwdzbXAfiqRRr7Anj+5nfu9R5SKJ3FbT1P0IjqOecAZ1WbkuTJMSN1th6jp+bBasxv2QmQVnAJqUKg1rH66o4RlEcaaCarUwLFT7eVUas4EzipupjClbELHODAY0wiVly+WnpGzIJFEh0gW79/ZnEZKTSPfZCKqQ7XszYf/eYNMB9dezuM00xgzEzFekAmiEzLvTkZcItNiaoAyyc2WhIVUUqbNhSqmvrNcdhW6Fw3Hbjj3l7XmTXGIMpzAKdTBgStowh20oAMMHuAZ3uDdSq0n68V6/YmWrOLPMfyR9fENkeaO+Q==</latexit>

Such that

⇢(⇣)
<latexit sha1_base64="hgz92VXYvhykLqtW39AToFDmTt4=">AAAB7HicbZC9TsMwFIUdfkv5KzCyWFRIZakShARjBQtjkeiPlESV4940Vh07sh2kEvUtYELAxtPwArwNbskALWf6fM+xdM+NMs60cd0vZ2V1bX1js7JV3d7Z3duvHRx2tcwVhQ6VXKp+RDRwJqBjmOHQzxSQNOLQi8Y3M7/3AEozKe7NJIMwJSPBYkaJsSM/UIlsBI9gyNmgVneb7lx4GbwS6qhUe1D7DIaS5ikIQznR2vfczIQFUYZRDtNqkGvICB2TEfgWBUlBh8V85Sk+jaXCJgE8f//OFiTVepJGNpMSk+hFbzb8z/NzE1+FBRNZbkBQG7FenHNsJJ41x0OmgBo+sUCoYnZLTBOiCDX2PlVb31ssuwzd86bnNr27i3rrujxEBR2jE9RAHrpELXSL2qiDKJLoGb2hd0c4T86L8/oTXXHKP0foj5yPb6+LjoM=</latexit><latexit sha1_base64="hgz92VXYvhykLqtW39AToFDmTt4=">AAAB7HicbZC9TsMwFIUdfkv5KzCyWFRIZakShARjBQtjkeiPlESV4940Vh07sh2kEvUtYELAxtPwArwNbskALWf6fM+xdM+NMs60cd0vZ2V1bX1js7JV3d7Z3duvHRx2tcwVhQ6VXKp+RDRwJqBjmOHQzxSQNOLQi8Y3M7/3AEozKe7NJIMwJSPBYkaJsSM/UIlsBI9gyNmgVneb7lx4GbwS6qhUe1D7DIaS5ikIQznR2vfczIQFUYZRDtNqkGvICB2TEfgWBUlBh8V85Sk+jaXCJgE8f//OFiTVepJGNpMSk+hFbzb8z/NzE1+FBRNZbkBQG7FenHNsJJ41x0OmgBo+sUCoYnZLTBOiCDX2PlVb31ssuwzd86bnNr27i3rrujxEBR2jE9RAHrpELXSL2qiDKJLoGb2hd0c4T86L8/oTXXHKP0foj5yPb6+LjoM=</latexit><latexit sha1_base64="hgz92VXYvhykLqtW39AToFDmTt4=">AAAB7HicbZC9TsMwFIUdfkv5KzCyWFRIZakShARjBQtjkeiPlESV4940Vh07sh2kEvUtYELAxtPwArwNbskALWf6fM+xdM+NMs60cd0vZ2V1bX1js7JV3d7Z3duvHRx2tcwVhQ6VXKp+RDRwJqBjmOHQzxSQNOLQi8Y3M7/3AEozKe7NJIMwJSPBYkaJsSM/UIlsBI9gyNmgVneb7lx4GbwS6qhUe1D7DIaS5ikIQznR2vfczIQFUYZRDtNqkGvICB2TEfgWBUlBh8V85Sk+jaXCJgE8f//OFiTVepJGNpMSk+hFbzb8z/NzE1+FBRNZbkBQG7FenHNsJJ41x0OmgBo+sUCoYnZLTBOiCDX2PlVb31ssuwzd86bnNr27i3rrujxEBR2jE9RAHrpELXSL2qiDKJLoGb2hd0c4T86L8/oTXXHKP0foj5yPb6+LjoM=</latexit><latexit sha1_base64="hgz92VXYvhykLqtW39AToFDmTt4=">AAAB7HicbZC9TsMwFIUdfkv5KzCyWFRIZakShARjBQtjkeiPlESV4940Vh07sh2kEvUtYELAxtPwArwNbskALWf6fM+xdM+NMs60cd0vZ2V1bX1js7JV3d7Z3duvHRx2tcwVhQ6VXKp+RDRwJqBjmOHQzxSQNOLQi8Y3M7/3AEozKe7NJIMwJSPBYkaJsSM/UIlsBI9gyNmgVneb7lx4GbwS6qhUe1D7DIaS5ikIQznR2vfczIQFUYZRDtNqkGvICB2TEfgWBUlBh8V85Sk+jaXCJgE8f//OFiTVepJGNpMSk+hFbzb8z/NzE1+FBRNZbkBQG7FenHNsJJ41x0OmgBo+sUCoYnZLTBOiCDX2PlVb31ssuwzd86bnNr27i3rrujxEBR2jE9RAHrpELXSL2qiDKJLoGb2hd0c4T86L8/oTXXHKP0foj5yPb6+LjoM=</latexit>
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Primordial fluctuations and the CMB

The reconstructed PDF from CMB data is

an ⌘
Z

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

�0.006

�0.004

�0.002

0.000

0.002
a n

/p
n
!

�2
⇥ of CMB

�2
⇥ = 1.62 ⇥ 10�9

an ⌘
Z

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

�V ( )
<latexit sha1_base64="o0zo/E+KReTt2EaSDfuyMCxHu34=">AAAB73icbZDLTgJBEEVrfCK+UJduOhIT3JAZY6JLoi5cYiKPhEHS0xTQoedhd40JIXyHroy681/8Af/GBmeh4F2drns7qVtBoqQh1/1ylpZXVtfWcxv5za3tnd3C3n7dxKkWWBOxinUz4AaVjLBGkhQ2E408DBQ2guHV1G88ojYyju5olGA75P1I9qTgZEf3/jUq4qxe8hMjTzqFolt2Z2KL4GVQhEzVTuHT78YiDTEiobgxLc9NqD3mmqRQOMn7qcGEiyHvY8tixEM07fFs6wk77sWa0QDZ7P07O+ahMaMwsJmQ08DMe9Phf14rpd5FeyyjJCWMhI1Yr5cqRjGblmddqVGQGlngQku7JRMDrrkge6K8re/Nl12E+mnZc8ve7VmxcpkdIgeHcAQl8OAcKnADVaiBAA3P8AbvzoPz5Lw4rz/RJSf7cwB/5Hx8Ay3qj1A=</latexit><latexit sha1_base64="o0zo/E+KReTt2EaSDfuyMCxHu34=">AAAB73icbZDLTgJBEEVrfCK+UJduOhIT3JAZY6JLoi5cYiKPhEHS0xTQoedhd40JIXyHroy681/8Af/GBmeh4F2drns7qVtBoqQh1/1ylpZXVtfWcxv5za3tnd3C3n7dxKkWWBOxinUz4AaVjLBGkhQ2E408DBQ2guHV1G88ojYyju5olGA75P1I9qTgZEf3/jUq4qxe8hMjTzqFolt2Z2KL4GVQhEzVTuHT78YiDTEiobgxLc9NqD3mmqRQOMn7qcGEiyHvY8tixEM07fFs6wk77sWa0QDZ7P07O+ahMaMwsJmQ08DMe9Phf14rpd5FeyyjJCWMhI1Yr5cqRjGblmddqVGQGlngQku7JRMDrrkge6K8re/Nl12E+mnZc8ve7VmxcpkdIgeHcAQl8OAcKnADVaiBAA3P8AbvzoPz5Lw4rz/RJSf7cwB/5Hx8Ay3qj1A=</latexit><latexit sha1_base64="o0zo/E+KReTt2EaSDfuyMCxHu34=">AAAB73icbZDLTgJBEEVrfCK+UJduOhIT3JAZY6JLoi5cYiKPhEHS0xTQoedhd40JIXyHroy681/8Af/GBmeh4F2drns7qVtBoqQh1/1ylpZXVtfWcxv5za3tnd3C3n7dxKkWWBOxinUz4AaVjLBGkhQ2E408DBQ2guHV1G88ojYyju5olGA75P1I9qTgZEf3/jUq4qxe8hMjTzqFolt2Z2KL4GVQhEzVTuHT78YiDTEiobgxLc9NqD3mmqRQOMn7qcGEiyHvY8tixEM07fFs6wk77sWa0QDZ7P07O+ahMaMwsJmQ08DMe9Phf14rpd5FeyyjJCWMhI1Yr5cqRjGblmddqVGQGlngQku7JRMDrrkge6K8re/Nl12E+mnZc8ve7VmxcpkdIgeHcAQl8OAcKnADVaiBAA3P8AbvzoPz5Lw4rz/RJSf7cwB/5Hx8Ay3qj1A=</latexit><latexit sha1_base64="o0zo/E+KReTt2EaSDfuyMCxHu34=">AAAB73icbZDLTgJBEEVrfCK+UJduOhIT3JAZY6JLoi5cYiKPhEHS0xTQoedhd40JIXyHroy681/8Af/GBmeh4F2drns7qVtBoqQh1/1ylpZXVtfWcxv5za3tnd3C3n7dxKkWWBOxinUz4AaVjLBGkhQ2E408DBQ2guHV1G88ojYyju5olGA75P1I9qTgZEf3/jUq4qxe8hMjTzqFolt2Z2KL4GVQhEzVTuHT78YiDTEiobgxLc9NqD3mmqRQOMn7qcGEiyHvY8tixEM07fFs6wk77sWa0QDZ7P07O+ahMaMwsJmQ08DMe9Phf14rpd5FeyyjJCWMhI1Yr5cqRjGblmddqVGQGlngQku7JRMDrrkge6K8re/Nl12E+mnZc8ve7VmxcpkdIgeHcAQl8OAcKnADVaiBAA3P8AbvzoPz5Lw4rz/RJSf7cwB/5Hx8Ay3qj1A=</latexit>
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Reconstructing the landscape 16



Conclusions

•We have unveiled a novel class of NG that 
requires a description with many n-point 
functions


• Possibly, an effect only achievable with multi-
field inflation


• Although not significant, current Planck data 
contains some level of tomographic NG


• Future CMB and LSS surveys will shed some 
light
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Conclusions

Thanks!


