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A few more things we could chat about: 

What about massive neutrinos? We have another poster about that!

Interested in fitting functions? Coming soon

Running Gadget4 and working with velocities: be careful!

Other methods ara available for sampling the velocity field in Nbody 

simulations
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Nbody particles are biased 
tracers of the velocity field: we 
need to re-sample empty regions.

A simple approximation is to 
assume the field to be constant 
inside Voronoi cells. 

We can use a glass-like point 
distribution to obtain a volume-
weighted sample of the velocity 
field.

Evolution mapping: linear P(k)

Non-linear statistics: 
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• Impact of evolution parameters on PL(k) 
can be fully described by s12(z), the rms 
linear variance of the density field in 
spheres with R = 12 Mpc.

• Given      , all       and z leading to the same        
s12(z) give indistinguishable PL(k).

• Degeneracy broken when using quantities 
that explicitly depend on h (s_8,    ) [1].

∇ ⋅ ⃗v
faH

= − δ

Even with significantly 
different Θₑ , cosmologies 

with the same Θₛ show 
remarkably similar non-

linear density [2] and 
velocity statistics [3] when 
measured at the same σ₁₂.

Deviations are due to the 
different growth histories
  and can be 

corrected for.
g(a) = D(a)/a
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<latexit sha1_base64="MW1vS6JcRXAoyjsgDCNBC+HiFXU=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiflToF0ue65drlaAMPbfiBUHVt8SvBOeBB33Xm6MElmj0i++9gcQpJ8JghrTu+l5iwilShmJGZoVeqkmC8BgNSddSgTjR4XR+8AyeWGUAY6lsCQPn6veJKeJaT3hkOzkyI/3by8S/vG5q4rNwSkWSGiLwYlGcMmgkzL6HA6oINmxiCcKK2lshHiGFsLEZZSF8fQr/J62y69fc2nW1VL+4X8SRB0fgGJwCHwSgDq5AAzQBBhw8gCfw7Cjn0XlxXhetOWcZ4SH4AeftE8lqkNQ=</latexit>!b

<latexit sha1_base64="nCScxjGj91yQK2RQdY5Yl8D5Z5c=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiRtaXRXceOyon1AG8pkOmmHTiZhZiKUUPAH3LhQxK1f5M6/cfoQVPTAhcM593LvPUHCmdKO82HlVlbX1jfym4Wt7Z3dveL+QUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfhy5rfvqFQsFrd6klA/wkPBQkawNtKN6Kt+seTYbrlW8crIsSuO51VdQ9yKd+45yLWdOUqwRKNffO8NYpJGVGjCsVJd10m0n2GpGeF0WuiliiaYjPGQdg0VOKLKz+anTtGJUQYojKUpodFc/T6R4UipSRSYzgjrkfrtzcS/vG6qwzM/YyJJNRVksShMOdIxmv2NBkxSovnEEEwkM7ciMsISE23SKZgQvj5F/5NW2XZrdu26Wqpf3C/iyMMRHMMpuOBBHa6gAU0gMIQHeIJni1uP1ov1umjNWcsID+EHrLdP7syOqA==</latexit>ns<latexit sha1_base64="PdBZALV5on2f4KHOEszplHtO8cc=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uitIIjHCm0ttKFstpN26WYTdzdCCQV/gxcPinj173jz37j9EFT0wcDjvRlm5gUJZ0o7zoeVW1ldW9/Ibxa2tnd294r7B20Vp5JCi8Y8lp2AKOBMQEszzaGTSCBRwOEmGF/M/Js7kIrFoqknCfgRGQoWMkq0kTq95gg06at+seTYbrlW8crYsSuO51VdQ9yKd+452LWdOUpoiUa/+N4bxDSNQGjKiVJd10m0nxGpGeUwLfRSBQmhYzKErqGCRKD8bH7vFJ8YZYDDWJoSGs/V7xMZiZSaRIHpjIgeqd/eTPzL66Y6PPMzJpJUg6CLRWHKsY7x7Hk8YBKo5hNDCJXM3IrpiEhCtYmoYEL4+hT/T9pl263ZtetqqX55v4gjj47QMTpFLvJQHV2hBmohijh6QE/o2bq1Hq0X63XRmrOWER6iH7DePgGQD5DD</latexit>

⇥s

<latexit sha1_base64="7HUiRpnFrSpQ9Pxh7c38u1Ogu68=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VoNzUpRV0W3bgRKtgHNLFMppN2yEwSZiZCCd268VfcuFDErX/gzr9x0mahrQcuHM65l3vv8WJGpbKsb6Owsrq2vlHcLG1t7+zumfsHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl6wVXmdx+IkDQK79QkJi5Ho5D6FCOlpYEJW5WgCh1FOZEwgKew4nCkxoKnNzGe3terA7Ns1awZ4DKxc1IGOVoD88sZRjjhJFSYISn7thUrN0VCUczItOQkksQIB2hE+pqGSG9209knU3iilSH0I6ErVHCm/p5IEZdywj3dmZ0pF71M/M/rJ8q/cFMaxokiIZ4v8hMGVQSzWOCQCoIVm2iCsKD6VojHSCCsdHglHYK9+PIy6dRr9lmtcdsoNy/zOIrgCByDCrDBOWiCa9ACbYDBI3gGr+DNeDJejHfjY95aMPKZQ/AHxucPslqYdg==</latexit> P
(k
)
⇥

k
/(
M
p
c2
)

<latexit sha1_base64="OQk4OG3fEasVdPyu7ByVYizkSYQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6sKaSFGXRTduhAr2AW0sk+mkHTozCTMToYRs/BU3LhRx62e482+ctFlo64ELh3Pu5d57/IhRpR3n21pYXFpeWS2sFdc3Nre27Z3dpgpjiUkDhyyUbR8pwqggDU01I+1IEsR9Rlr+6DrzW49EKhqKez2OiMfRQNCAYqSN1LP3R/AUlrsc6aHkyW2E04fkxE2Pe3bJqTgTwHni5qQEctR79le3H+KYE6ExQ0p1XCfSXoKkppiRtNiNFYkQHqEB6RgqECfKSyYPpPDIKH0YhNKU0HCi/p5IEFdqzH3TmV2qZr1M/M/rxDq49BIqolgTgaeLgphBHcIsDdinkmDNxoYgLKm5FeIhkghrk1nRhODOvjxPmmcV97xSvauWald5HAVwAA5BGbjgAtTADaiDBsAgBc/gFbxZT9aL9W59TFsXrHxmD/yB9fkDFniVdg==</latexit>

k/(Mpc�1)

<latexit sha1_base64="47Y9XANhvtlcRDPiy1GqnTxL/3E=">AAAB6nicdVDLSsNAFJ34rPVVdelmsAiuwiSWxO5a3LisaB/QhjKZTtqhk0mYmQglFPwBNy4UcesXufNvnD4EFT1w4XDOvdx7T5hypjRCH9bK6tr6xmZhq7i9s7u3Xzo4bKkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HF/O/PYdlYol4lZPUhrEeChYxAjWRrqp91W/VEZ2peq7VRciG/lexUOGOI5fPXehY6M5ymCJRr/03hskJIup0IRjpboOSnWQY6kZ4XRa7GWKppiM8ZB2DRU4pirI56dO4alRBjBKpCmh4Vz9PpHjWKlJHJrOGOuR+u3NxL+8bqajiyBnIs00FWSxKMo41Amc/Q0HTFKi+cQQTCQzt0IywhITbdIpmhC+PoX/k5ZrO57tXVfKtfr9Io4COAYn4Aw4wAc1cAUaoAkIGIIH8ASeLW49Wi/W66J1xVpGeAR+wHr7BLfmjoQ=</latexit>

As
<latexit sha1_base64="J6476FR7xS1eJbrDEdUbEbyJvhA=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFSaxJHZXcSO4qWBtoQ1lMp20QyeTODMRSij4DW5cKOLW33Hn3zh9CCp64MLhnHu5954w5UxphD6swtLyyupacb20sbm1vVPe3btRSSYJbZKEJ7IdYkU5E7Spmea0nUqK45DTVjg6n/qtOyoVS8S1Hqc0iPFAsIgRrI3U7iYxHeDeZa9cQXa15rs1FyIb+V7VQ4Y4jl87caFjoxkqYIFGr/ze7Scki6nQhGOlOg5KdZBjqRnhdFLqZoqmmIzwgHYMFTimKshn907gkVH6MEqkKaHhTP0+keNYqXEcms4Y66H67U3Fv7xOpqPTIGcizTQVZL4oyjjUCZw+D/tMUqL52BBMJDO3QjLEEhNtIiqZEL4+hf+TG9d2PNu7qlbqZ/fzOIrgAByCY+AAH9TBBWiAJiCAgwfwBJ6tW+vRerFe560FaxHhPvgB6+0TfPaQsg==</latexit>!K

<latexit sha1_base64="oJGNa4/N45aaYllADTpOByZaxGA=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5DUkthdRQWXFewD2lIm02k7dCYJMxOhhqCf4saFIm79D3f+jZO2gooeuHA4517mzPEjRqWy7Q8jt7C4tLySXy2srW9sbpnbOw0ZxgKTOg5ZKFo+koTRgNQVVYy0IkEQ9xlp+uOzzG/eECFpGFyrSUS6HA0DOqAYKS31zL1OyMkQ9ZIOR2okeHJ+kaY9s2hb5YpXqpSgbdmeW3ZtTRzHqxyXoGPZUxTBHLWe+d7phzjmJFCYISnbjh2pboKEopiRtNCJJYkQHqMhaWsaIE5kN5mmT+GhVvpwEAo9gYJT9ftFgriUE+7rzSyj/O1l4l9eO1aDk25CgyhWJMCzhwYxgyqEWRWwTwXBik00QVhQnRXiERIIK11YQZfw9VP4P2mULMe13KtysXp6P6sjD/bBATgCDvBAFVyCGqgDDG7BA3gCz8ad8Wi8GK+z1Zwxr3AX/IDx9gmkG5Zu</latexit>!DE
<latexit sha1_base64="UnGAXp4/RogccrRmTaX1w5KGQoU=">AAAB63icdVDLSsNAFJ3UV62vqks3g0Wom5DEkthdxY3LCvYBbSiT6aQdOpmEmYlSQsEvcONCEbf+kDv/xklbQUUPXDiccy/33hMkjEplWR9GYWV1bX2juFna2t7Z3SvvH7RlnApMWjhmsegGSBJGOWkpqhjpJoKgKGCkE0wuc79zS4SkMb9R04T4ERpxGlKMVC7dVdHpoFyxzFrdc+oOtEzLc2uupYlte/UzB9qmNUcFLNEclN/7wxinEeEKMyRlz7YS5WdIKIoZmZX6qSQJwhM0Ij1NOYqI9LP5rTN4opUhDGOhiys4V79PZCiSchoFujNCaix/e7n4l9dLVXjuZ5QnqSIcLxaFKYMqhvnjcEgFwYpNNUFYUH0rxGMkEFY6npIO4etT+D9pO6btmu51rdK4uF/EUQRH4BhUgQ080ABXoAlaAIMxeABP4NmIjEfjxXhdtBaMZYSH4AeMt0//W46k</latexit>

w(a)

<latexit sha1_base64="dc0zZXUQWdoFRxA9R5Zmo0wvgl8=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQlJLYncFQVxW6EvaUCbTm3bo5MHMRCih4D+4caGIWz/HnX/jpK2gogcuHM65l3vv8RPOpLKsD2NldW19Y7OwVdze2d3bLx0ctmWcCgotGvNYdH0igbMIWoopDt1EAAl9Dh1/cpn7nTsQksVRU00T8EIyiljAKFFauu03x6DIAIqDUtkyqzW3Uqtgy7Rcp+pYmti2WzuvYNu05iijJRqD0nt/GNM0hEhRTqTs2VaivIwIxSiHWbGfSkgInZAR9DSNSAjSy+YHz/CpVoY4iIWuSOG5+n0iI6GU09DXnSFRY/nby8W/vF6qggsvY1GSKojoYlGQcqxinH+Ph0wAVXyqCaGC6VsxHRNBqNIZ5SF8fYr/J+2KaTumc1Mt16/uF3EU0DE6QWfIRi6qo2vUQC1EUYge0BN6NoTxaLwYr4vWFWMZ4RH6AePtE7+vkNI=</latexit>

⇥e

0.01 0.1 1
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•We can classify cosmological parameters in two classes:

• shape parameters, Te , which determine the shape of PL(k) 

• evolution parameters,  Te, which only affect the amplitude of PL(k)

<latexit sha1_base64="PJkNRFtUfZWp6a/cpTvMxHF8jmo=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uit4sVjhbYW2lA220m7dLOJuxuhhIK/wYsHRbz6d7z5b9x+CCr6YODx3gwz84KEM6Ud58PKrayurW/kNwtb2zu7e8X9g7aKU0mhRWMey05AFHAmoKWZ5tBJJJAo4HATjC9n/s0dSMVi0dSTBPyIDAULGSXaSJ1ecwSa9FW/WHJst1yreGXs2BXH86quIW7FO/cc7NrOHCW0RKNffO8NYppGIDTlRKmu6yTaz4jUjHKYFnqpgoTQMRlC11BBIlB+Nr93ik+MMsBhLE0Jjefq94mMREpNosB0RkSP1G9vJv7ldVMdnvkZE0mqQdDFojDlWMd49jweMAlU84khhEpmbsV0RCSh2kRUMCF8fYr/J+2y7dbs2nW1VL+4X8SRR0foGJ0iF3mojq5QA7UQRRw9oCf0bN1aj9aL9bpozVnLCA/RD1hvn46OkL4=</latexit>

⇥s
<latexit sha1_base64="02uUR00tU82j5iQq9w4d7tAYv3k=">AAAB73icdVDLSsNAFJ34rPVVdelmsAiuQhJLYncVNy4r9AVtKJPpTTt08nBmIpRQ8BvcuFDErb/jzr9x+hBU9MCFwzn3cu89QcqZVJb1Yaysrq1vbBa2its7u3v7pYPDlkwyQaFJE56ITkAkcBZDUzHFoZMKIFHAoR2Mr2Z++w6EZEncUJMU/IgMYxYySpSWOr3GCBTpQ79UtsxK1XOqDrZMy3MrrqWJbXvVcwfbpjVHGS1R75fee4OEZhHEinIiZde2UuXnRChGOUyLvUxCSuiYDKGraUwikH4+v3eKT7UywGEidMUKz9XvEzmJpJxEge6MiBrJ395M/MvrZiq88HMWp5mCmC4WhRnHKsGz5/GACaCKTzQhVDB9K6YjIghVOqKiDuHrU/w/aTmm7ZruTaVcu7xfxFFAx+gEnSEbeaiGrlEdNRFFHD2gJ/Rs3BqPxovxumhdMZYRHqEfMN4+AYb+kLk=</latexit>

⇥e

<latexit sha1_base64="PJkNRFtUfZWp6a/cpTvMxHF8jmo=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uit4sVjhbYW2lA220m7dLOJuxuhhIK/wYsHRbz6d7z5b9x+CCr6YODx3gwz84KEM6Ud58PKrayurW/kNwtb2zu7e8X9g7aKU0mhRWMey05AFHAmoKWZ5tBJJJAo4HATjC9n/s0dSMVi0dSTBPyIDAULGSXaSJ1ecwSa9FW/WHJst1yreGXs2BXH86quIW7FO/cc7NrOHCW0RKNffO8NYppGIDTlRKmu6yTaz4jUjHKYFnqpgoTQMRlC11BBIlB+Nr93ik+MMsBhLE0Jjefq94mMREpNosB0RkSP1G9vJv7ldVMdnvkZE0mqQdDFojDlWMd49jweMAlU84khhEpmbsV0RCSh2kRUMCF8fYr/J+2y7dbs2nW1VL+4X8SRR0foGJ0iF3mojq5QA7UQRRw9oCf0bN1aj9aL9bpozVnLCA/RD1hvn46OkL4=</latexit>

⇥s
<latexit sha1_base64="02uUR00tU82j5iQq9w4d7tAYv3k=">AAAB73icdVDLSsNAFJ34rPVVdelmsAiuQhJLYncVNy4r9AVtKJPpTTt08nBmIpRQ8BvcuFDErb/jzr9x+hBU9MCFwzn3cu89QcqZVJb1Yaysrq1vbBa2its7u3v7pYPDlkwyQaFJE56ITkAkcBZDUzHFoZMKIFHAoR2Mr2Z++w6EZEncUJMU/IgMYxYySpSWOr3GCBTpQ79UtsxK1XOqDrZMy3MrrqWJbXvVcwfbpjVHGS1R75fee4OEZhHEinIiZde2UuXnRChGOUyLvUxCSuiYDKGraUwikH4+v3eKT7UywGEidMUKz9XvEzmJpJxEge6MiBrJ395M/MvrZiq88HMWp5mCmC4WhRnHKsGz5/GACaCKTzQhVDB9K6YjIghVOqKiDuHrU/w/aTmm7ZruTaVcu7xfxFFAx+gEnSEbeaiGrlEdNRFFHD2gJ/Rs3BqPxovxumhdMZYRHqEfMN4+AYb+kLk=</latexit>

⇥e

<latexit sha1_base64="EkY/BLdINBjsCixLB4L8cop5m+k=">AAAB9XicdZBNS8MwHMbT+Tbn29Sjl+AQ5qW0dbTuNvHicYJ7ga2ONEu3sKQtSarMMvBjePGgiFe/ize/jdmLoKIPBB6e5x/yzy9IGJXKsj6M3NLyyupafr2wsbm1vVPc3WvKOBWYNHDMYtEOkCSMRqShqGKknQiCeMBIKxidT/vWDRGSxtGVGifE52gQ0ZBipHR03ZV0wFEvs51J+e64VyxZZqXqOVUHWqbluRXX0sa2veqJA23TmqkEFqr3iu/dfoxTTiKFGZKyY1uJ8jMkFMWMTArdVJIE4REakI62EeJE+tls6wk80kkfhrHQJ1Jwln6/kSEu5ZgHepIjNZS/u2n4V9dJVXjqZzRKUkUiPH8oTBlUMZwigH0qCFZsrA3CgupdIR4igbDSoAoawtdP4f+m6Zi2a7qXlVLt7H6OIw8OwCEoAxt4oAYuQB00AAYCPIAn8GzcGo/Gi/E6H80ZC4T74IeMt09OzpLR</latexit>

�12(z)

<latexit sha1_base64="z4QFYgqHuwVBZloTPUoHxjnwmw4=">AAAB/XicbZDLSgMxGIUz9Vbrbbzs3ASL4ELKjEjtsuLGnRXsBTrDkEkz09AkMyQZoQ5FH8WNC0Xc+h7ufBvTy0JbDwQ+zvlD/pwwZVRpx/m2CkvLK6trxfXSxubW9o69u9dSSSYxaeKEJbITIkUYFaSpqWakk0qCeMhIOxxcjfP2PZGKJuJOD1PicxQLGlGMtLEC+8BTNOYoyGujU+jdcBKjgAZ22ak4E8FFcGdQBjM1AvvL6yU440RozJBSXddJtZ8jqSlmZFTyMkVShAcoJl2DAnGi/Hyy/QgeG6cHo0SaIzScuL9v5IgrNeShmeRI99V8Njb/y7qZjmp+TkWaaSLw9KEoY1AncFwF7FFJsGZDAwhLanaFuI8kwtoUVjIluPNfXoTWWcWtVqq35+X65dO0jiI4BEfgBLjgAtTBNWiAJsDgATyDV/BmPVov1rv1MR0tWLMK98EfWZ8/9LCVUg==</latexit>

�8,⌦i

In linear theory, the density and 
peculiar velocity fields are linked 
through the continuity equation:

What about velocities?

Evolution mapping also applies to 
velocities if expressed in terms of  ln σ12

<latexit sha1_base64="IW4fvm8v1qWp49g5mwjjdSVvKcM="></latexit>

d~x

d ln�12
=

~v

faH

<latexit sha1_base64="EkY/BLdINBjsCixLB4L8cop5m+k=">AAAB9XicdZBNS8MwHMbT+Tbn29Sjl+AQ5qW0dbTuNvHicYJ7ga2ONEu3sKQtSarMMvBjePGgiFe/ize/jdmLoKIPBB6e5x/yzy9IGJXKsj6M3NLyyupafr2wsbm1vVPc3WvKOBWYNHDMYtEOkCSMRqShqGKknQiCeMBIKxidT/vWDRGSxtGVGifE52gQ0ZBipHR03ZV0wFEvs51J+e64VyxZZqXqOVUHWqbluRXX0sa2veqJA23TmqkEFqr3iu/dfoxTTiKFGZKyY1uJ8jMkFMWMTArdVJIE4REakI62EeJE+tls6wk80kkfhrHQJ1Jwln6/kSEu5ZgHepIjNZS/u2n4V9dJVXjqZzRKUkUiPH8oTBlUMZwigH0qCFZsrA3CgupdIR4igbDSoAoawtdP4f+m6Zi2a7qXlVLt7H6OIw8OwCEoAxt4oAYuQB00AAYCPIAn8GzcGo/Gi/E6H80ZC4T74IeMt09OzpLR</latexit>

�12(z)

<latexit sha1_base64="lxXQWoIJGYNyCDtzyI9O1mL2C9w=">AAACA3icdVDLSsNAFJ34rPVVdaebwSK4kJDUkthdixuXFewDmlIm02k7dDIJM5NCCIVu/BU3LhRx60+482+ctBVU9HAvHM65w9x7/IhRqSzrw1hZXVvf2Mxt5bd3dvf2CweHTRnGApMGDlko2j6ShFFOGooqRtqRICjwGWn54+vMb02IkDTkdyqJSDdAQ04HFCOlpV7h2AuQGokgnSCRUD6cQu8iq1pP9gpFyyxX3FKlBC3Tcp2yY2li227lsgRt05qjCJao9wrvXj/EcUC4wgxJ2bGtSHVTJBTFjEzzXixJhPAYDUlHU44CIrvp/IYpPNNKHw5CoZsrOFe/v0hRIGUS+Hoy21j+9jLxL68Tq8FVN6U8ihXhePHRIGZQhTALBPapIFixRBOEBdW7QjxCAmGlY8vrEL4uhf+TZsm0HdO5LRertdkijhw4AafgHNjABVVwA+qgATCYgQfwBJ6Ne+PReDFeF6MrxjLCI/ADxtsnmVOX6A==</latexit>

varying As



<latexit sha1_base64="y5vz8vY4iPjjswdZnEDbIvZS/Wg=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiPi70iyXP9cu1SlCGnlvxgqDqW+JXgvPAg77rzVECSzT6xffeQOKUE2EwQ1p3fS8x4RQpQzEjs0Iv1SRBeIyGpGupQJzocDo/eAZPrDKAsVS2hIFz9fvEFHGtJzyynRyZkf7tZeJfXjc18Vk4pSJJDRF4sShOGTQSZt/DAVUEGzaxBGFF7a0Qj5BC2NiMshC+PoX/k1bZ9Wtu7bpaql/cL+LIgyNwDE6BDwJQB1egAZoAAw4ewBN4dpTz6Lw4r4vWnLOM8BD8gPP2CcrvkNU=</latexit>!c
<latexit sha1_base64="MW1vS6JcRXAoyjsgDCNBC+HiFXU=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiflToF0ue65drlaAMPbfiBUHVt8SvBOeBB33Xm6MElmj0i++9gcQpJ8JghrTu+l5iwilShmJGZoVeqkmC8BgNSddSgTjR4XR+8AyeWGUAY6lsCQPn6veJKeJaT3hkOzkyI/3by8S/vG5q4rNwSkWSGiLwYlGcMmgkzL6HA6oINmxiCcKK2lshHiGFsLEZZSF8fQr/J62y69fc2nW1VL+4X8SRB0fgGJwCHwSgDq5AAzQBBhw8gCfw7Cjn0XlxXhetOWcZ4SH4AeftE8lqkNQ=</latexit>!b

<latexit sha1_base64="nCScxjGj91yQK2RQdY5Yl8D5Z5c=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiRtaXRXceOyon1AG8pkOmmHTiZhZiKUUPAH3LhQxK1f5M6/cfoQVPTAhcM593LvPUHCmdKO82HlVlbX1jfym4Wt7Z3dveL+QUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfhy5rfvqFQsFrd6klA/wkPBQkawNtKN6Kt+seTYbrlW8crIsSuO51VdQ9yKd+45yLWdOUqwRKNffO8NYpJGVGjCsVJd10m0n2GpGeF0WuiliiaYjPGQdg0VOKLKz+anTtGJUQYojKUpodFc/T6R4UipSRSYzgjrkfrtzcS/vG6qwzM/YyJJNRVksShMOdIxmv2NBkxSovnEEEwkM7ciMsISE23SKZgQvj5F/5NW2XZrdu26Wqpf3C/iyMMRHMMpuOBBHa6gAU0gMIQHeIJni1uP1ov1umjNWcsID+EHrLdP7syOqA==</latexit>ns<latexit sha1_base64="PdBZALV5on2f4KHOEszplHtO8cc=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uitIIjHCm0ttKFstpN26WYTdzdCCQV/gxcPinj173jz37j9EFT0wcDjvRlm5gUJZ0o7zoeVW1ldW9/Ibxa2tnd294r7B20Vp5JCi8Y8lp2AKOBMQEszzaGTSCBRwOEmGF/M/Js7kIrFoqknCfgRGQoWMkq0kTq95gg06at+seTYbrlW8crYsSuO51VdQ9yKd+452LWdOUpoiUa/+N4bxDSNQGjKiVJd10m0nxGpGeUwLfRSBQmhYzKErqGCRKD8bH7vFJ8YZYDDWJoSGs/V7xMZiZSaRIHpjIgeqd/eTPzL66Y6PPMzJpJUg6CLRWHKsY7x7Hk8YBKo5hNDCJXM3IrpiEhCtYmoYEL4+hT/T9pl263ZtetqqX55v4gjj47QMTpFLvJQHV2hBmohijh6QE/o2bq1Hq0X63XRmrOWER6iH7DePgGQD5DD</latexit>

⇥s

<latexit sha1_base64="7HUiRpnFrSpQ9Pxh7c38u1Ogu68=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VoNzUpRV0W3bgRKtgHNLFMppN2yEwSZiZCCd268VfcuFDErX/gzr9x0mahrQcuHM65l3vv8WJGpbKsb6Owsrq2vlHcLG1t7+zumfsHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl6wVXmdx+IkDQK79QkJi5Ho5D6FCOlpYEJW5WgCh1FOZEwgKew4nCkxoKnNzGe3terA7Ns1awZ4DKxc1IGOVoD88sZRjjhJFSYISn7thUrN0VCUczItOQkksQIB2hE+pqGSG9209knU3iilSH0I6ErVHCm/p5IEZdywj3dmZ0pF71M/M/rJ8q/cFMaxokiIZ4v8hMGVQSzWOCQCoIVm2iCsKD6VojHSCCsdHglHYK9+PIy6dRr9lmtcdsoNy/zOIrgCByDCrDBOWiCa9ACbYDBI3gGr+DNeDJejHfjY95aMPKZQ/AHxucPslqYdg==</latexit> P
(k
)
⇥

k
/(
M
p
c2
)

<latexit sha1_base64="OQk4OG3fEasVdPyu7ByVYizkSYQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6sKaSFGXRTduhAr2AW0sk+mkHTozCTMToYRs/BU3LhRx62e482+ctFlo64ELh3Pu5d57/IhRpR3n21pYXFpeWS2sFdc3Nre27Z3dpgpjiUkDhyyUbR8pwqggDU01I+1IEsR9Rlr+6DrzW49EKhqKez2OiMfRQNCAYqSN1LP3R/AUlrsc6aHkyW2E04fkxE2Pe3bJqTgTwHni5qQEctR79le3H+KYE6ExQ0p1XCfSXoKkppiRtNiNFYkQHqEB6RgqECfKSyYPpPDIKH0YhNKU0HCi/p5IEFdqzH3TmV2qZr1M/M/rxDq49BIqolgTgaeLgphBHcIsDdinkmDNxoYgLKm5FeIhkghrk1nRhODOvjxPmmcV97xSvauWald5HAVwAA5BGbjgAtTADaiDBsAgBc/gFbxZT9aL9W59TFsXrHxmD/yB9fkDFniVdg==</latexit>

k/(Mpc�1)

<latexit sha1_base64="47Y9XANhvtlcRDPiy1GqnTxL/3E=">AAAB6nicdVDLSsNAFJ34rPVVdelmsAiuwiSWxO5a3LisaB/QhjKZTtqhk0mYmQglFPwBNy4UcesXufNvnD4EFT1w4XDOvdx7T5hypjRCH9bK6tr6xmZhq7i9s7u3Xzo4bKkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HF/O/PYdlYol4lZPUhrEeChYxAjWRrqp91W/VEZ2peq7VRciG/lexUOGOI5fPXehY6M5ymCJRr/03hskJIup0IRjpboOSnWQY6kZ4XRa7GWKppiM8ZB2DRU4pirI56dO4alRBjBKpCmh4Vz9PpHjWKlJHJrOGOuR+u3NxL+8bqajiyBnIs00FWSxKMo41Amc/Q0HTFKi+cQQTCQzt0IywhITbdIpmhC+PoX/k5ZrO57tXVfKtfr9Io4COAYn4Aw4wAc1cAUaoAkIGIIH8ASeLW49Wi/W66J1xVpGeAR+wHr7BLfmjoQ=</latexit>

As
<latexit sha1_base64="J6476FR7xS1eJbrDEdUbEbyJvhA=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFSaxJHZXcSO4qWBtoQ1lMp20QyeTODMRSij4DW5cKOLW33Hn3zh9CCp64MLhnHu5954w5UxphD6swtLyyupacb20sbm1vVPe3btRSSYJbZKEJ7IdYkU5E7Spmea0nUqK45DTVjg6n/qtOyoVS8S1Hqc0iPFAsIgRrI3U7iYxHeDeZa9cQXa15rs1FyIb+V7VQ4Y4jl87caFjoxkqYIFGr/ze7Scki6nQhGOlOg5KdZBjqRnhdFLqZoqmmIzwgHYMFTimKshn907gkVH6MEqkKaHhTP0+keNYqXEcms4Y66H67U3Fv7xOpqPTIGcizTQVZL4oyjjUCZw+D/tMUqL52BBMJDO3QjLEEhNtIiqZEL4+hf+TG9d2PNu7qlbqZ/fzOIrgAByCY+AAH9TBBWiAJiCAgwfwBJ6tW+vRerFe560FaxHhPvgB6+0TfPaQsg==</latexit>!K

<latexit sha1_base64="oJGNa4/N45aaYllADTpOByZaxGA=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5DUkthdRQWXFewD2lIm02k7dCYJMxOhhqCf4saFIm79D3f+jZO2gooeuHA4517mzPEjRqWy7Q8jt7C4tLySXy2srW9sbpnbOw0ZxgKTOg5ZKFo+koTRgNQVVYy0IkEQ9xlp+uOzzG/eECFpGFyrSUS6HA0DOqAYKS31zL1OyMkQ9ZIOR2okeHJ+kaY9s2hb5YpXqpSgbdmeW3ZtTRzHqxyXoGPZUxTBHLWe+d7phzjmJFCYISnbjh2pboKEopiRtNCJJYkQHqMhaWsaIE5kN5mmT+GhVvpwEAo9gYJT9ftFgriUE+7rzSyj/O1l4l9eO1aDk25CgyhWJMCzhwYxgyqEWRWwTwXBik00QVhQnRXiERIIK11YQZfw9VP4P2mULMe13KtysXp6P6sjD/bBATgCDvBAFVyCGqgDDG7BA3gCz8ad8Wi8GK+z1Zwxr3AX/IDx9gmkG5Zu</latexit>!DE
<latexit sha1_base64="UnGAXp4/RogccrRmTaX1w5KGQoU=">AAAB63icdVDLSsNAFJ3UV62vqks3g0Wom5DEkthdxY3LCvYBbSiT6aQdOpmEmYlSQsEvcONCEbf+kDv/xklbQUUPXDiccy/33hMkjEplWR9GYWV1bX2juFna2t7Z3SvvH7RlnApMWjhmsegGSBJGOWkpqhjpJoKgKGCkE0wuc79zS4SkMb9R04T4ERpxGlKMVC7dVdHpoFyxzFrdc+oOtEzLc2uupYlte/UzB9qmNUcFLNEclN/7wxinEeEKMyRlz7YS5WdIKIoZmZX6qSQJwhM0Ij1NOYqI9LP5rTN4opUhDGOhiys4V79PZCiSchoFujNCaix/e7n4l9dLVXjuZ5QnqSIcLxaFKYMqhvnjcEgFwYpNNUFYUH0rxGMkEFY6npIO4etT+D9pO6btmu51rdK4uF/EUQRH4BhUgQ080ABXoAlaAIMxeABP4NmIjEfjxXhdtBaMZYSH4AeMt0//W46k</latexit>

w(a)

<latexit sha1_base64="dc0zZXUQWdoFRxA9R5Zmo0wvgl8=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQlJLYncFQVxW6EvaUCbTm3bo5MHMRCih4D+4caGIWz/HnX/jpK2gogcuHM65l3vv8RPOpLKsD2NldW19Y7OwVdze2d3bLx0ctmWcCgotGvNYdH0igbMIWoopDt1EAAl9Dh1/cpn7nTsQksVRU00T8EIyiljAKFFauu03x6DIAIqDUtkyqzW3Uqtgy7Rcp+pYmti2WzuvYNu05iijJRqD0nt/GNM0hEhRTqTs2VaivIwIxSiHWbGfSkgInZAR9DSNSAjSy+YHz/CpVoY4iIWuSOG5+n0iI6GU09DXnSFRY/nby8W/vF6qggsvY1GSKojoYlGQcqxinH+Ph0wAVXyqCaGC6VsxHRNBqNIZ5SF8fYr/J+2KaTumc1Mt16/uF3EU0DE6QWfIRi6qo2vUQC1EUYge0BN6NoTxaLwYr4vWFWMZ4RH6AePtE7+vkNI=</latexit>

⇥e

0.01 0.1 1

102

103

<latexit sha1_base64="acbPYZ5MiEgb3ilt0fv0nG/HeS8="></latexit>

varying !K

<latexit sha1_base64="y5vz8vY4iPjjswdZnEDbIvZS/Wg=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiPi70iyXP9cu1SlCGnlvxgqDqW+JXgvPAg77rzVECSzT6xffeQOKUE2EwQ1p3fS8x4RQpQzEjs0Iv1SRBeIyGpGupQJzocDo/eAZPrDKAsVS2hIFz9fvEFHGtJzyynRyZkf7tZeJfXjc18Vk4pSJJDRF4sShOGTQSZt/DAVUEGzaxBGFF7a0Qj5BC2NiMshC+PoX/k1bZ9Wtu7bpaql/cL+LIgyNwDE6BDwJQB1egAZoAAw4ewBN4dpTz6Lw4r4vWnLOM8BD8gPP2CcrvkNU=</latexit>!c
<latexit sha1_base64="MW1vS6JcRXAoyjsgDCNBC+HiFXU=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiflToF0ue65drlaAMPbfiBUHVt8SvBOeBB33Xm6MElmj0i++9gcQpJ8JghrTu+l5iwilShmJGZoVeqkmC8BgNSddSgTjR4XR+8AyeWGUAY6lsCQPn6veJKeJaT3hkOzkyI/3by8S/vG5q4rNwSkWSGiLwYlGcMmgkzL6HA6oINmxiCcKK2lshHiGFsLEZZSF8fQr/J62y69fc2nW1VL+4X8SRB0fgGJwCHwSgDq5AAzQBBhw8gCfw7Cjn0XlxXhetOWcZ4SH4AeftE8lqkNQ=</latexit>!b

<latexit sha1_base64="nCScxjGj91yQK2RQdY5Yl8D5Z5c=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiRtaXRXceOyon1AG8pkOmmHTiZhZiKUUPAH3LhQxK1f5M6/cfoQVPTAhcM593LvPUHCmdKO82HlVlbX1jfym4Wt7Z3dveL+QUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfhy5rfvqFQsFrd6klA/wkPBQkawNtKN6Kt+seTYbrlW8crIsSuO51VdQ9yKd+45yLWdOUqwRKNffO8NYpJGVGjCsVJd10m0n2GpGeF0WuiliiaYjPGQdg0VOKLKz+anTtGJUQYojKUpodFc/T6R4UipSRSYzgjrkfrtzcS/vG6qwzM/YyJJNRVksShMOdIxmv2NBkxSovnEEEwkM7ciMsISE23SKZgQvj5F/5NW2XZrdu26Wqpf3C/iyMMRHMMpuOBBHa6gAU0gMIQHeIJni1uP1ov1umjNWcsID+EHrLdP7syOqA==</latexit>ns<latexit sha1_base64="PdBZALV5on2f4KHOEszplHtO8cc=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uitIIjHCm0ttKFstpN26WYTdzdCCQV/gxcPinj173jz37j9EFT0wcDjvRlm5gUJZ0o7zoeVW1ldW9/Ibxa2tnd294r7B20Vp5JCi8Y8lp2AKOBMQEszzaGTSCBRwOEmGF/M/Js7kIrFoqknCfgRGQoWMkq0kTq95gg06at+seTYbrlW8crYsSuO51VdQ9yKd+452LWdOUpoiUa/+N4bxDSNQGjKiVJd10m0nxGpGeUwLfRSBQmhYzKErqGCRKD8bH7vFJ8YZYDDWJoSGs/V7xMZiZSaRIHpjIgeqd/eTPzL66Y6PPMzJpJUg6CLRWHKsY7x7Hk8YBKo5hNDCJXM3IrpiEhCtYmoYEL4+hT/T9pl263ZtetqqX55v4gjj47QMTpFLvJQHV2hBmohijh6QE/o2bq1Hq0X63XRmrOWER6iH7DePgGQD5DD</latexit>

⇥s

<latexit sha1_base64="7HUiRpnFrSpQ9Pxh7c38u1Ogu68=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VoNzUpRV0W3bgRKtgHNLFMppN2yEwSZiZCCd268VfcuFDErX/gzr9x0mahrQcuHM65l3vv8WJGpbKsb6Owsrq2vlHcLG1t7+zumfsHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl6wVXmdx+IkDQK79QkJi5Ho5D6FCOlpYEJW5WgCh1FOZEwgKew4nCkxoKnNzGe3terA7Ns1awZ4DKxc1IGOVoD88sZRjjhJFSYISn7thUrN0VCUczItOQkksQIB2hE+pqGSG9209knU3iilSH0I6ErVHCm/p5IEZdywj3dmZ0pF71M/M/rJ8q/cFMaxokiIZ4v8hMGVQSzWOCQCoIVm2iCsKD6VojHSCCsdHglHYK9+PIy6dRr9lmtcdsoNy/zOIrgCByDCrDBOWiCa9ACbYDBI3gGr+DNeDJejHfjY95aMPKZQ/AHxucPslqYdg==</latexit> P
(k
)
⇥

k
/(
M
p
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)

<latexit sha1_base64="OQk4OG3fEasVdPyu7ByVYizkSYQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6sKaSFGXRTduhAr2AW0sk+mkHTozCTMToYRs/BU3LhRx62e482+ctFlo64ELh3Pu5d57/IhRpR3n21pYXFpeWS2sFdc3Nre27Z3dpgpjiUkDhyyUbR8pwqggDU01I+1IEsR9Rlr+6DrzW49EKhqKez2OiMfRQNCAYqSN1LP3R/AUlrsc6aHkyW2E04fkxE2Pe3bJqTgTwHni5qQEctR79le3H+KYE6ExQ0p1XCfSXoKkppiRtNiNFYkQHqEB6RgqECfKSyYPpPDIKH0YhNKU0HCi/p5IEFdqzH3TmV2qZr1M/M/rxDq49BIqolgTgaeLgphBHcIsDdinkmDNxoYgLKm5FeIhkghrk1nRhODOvjxPmmcV97xSvauWald5HAVwAA5BGbjgAtTADaiDBsAgBc/gFbxZT9aL9W59TFsXrHxmD/yB9fkDFniVdg==</latexit>

k/(Mpc�1)

<latexit sha1_base64="47Y9XANhvtlcRDPiy1GqnTxL/3E=">AAAB6nicdVDLSsNAFJ34rPVVdelmsAiuwiSWxO5a3LisaB/QhjKZTtqhk0mYmQglFPwBNy4UcesXufNvnD4EFT1w4XDOvdx7T5hypjRCH9bK6tr6xmZhq7i9s7u3Xzo4bKkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HF/O/PYdlYol4lZPUhrEeChYxAjWRrqp91W/VEZ2peq7VRciG/lexUOGOI5fPXehY6M5ymCJRr/03hskJIup0IRjpboOSnWQY6kZ4XRa7GWKppiM8ZB2DRU4pirI56dO4alRBjBKpCmh4Vz9PpHjWKlJHJrOGOuR+u3NxL+8bqajiyBnIs00FWSxKMo41Amc/Q0HTFKi+cQQTCQzt0IywhITbdIpmhC+PoX/k5ZrO57tXVfKtfr9Io4COAYn4Aw4wAc1cAUaoAkIGIIH8ASeLW49Wi/W66J1xVpGeAR+wHr7BLfmjoQ=</latexit>

As
<latexit sha1_base64="J6476FR7xS1eJbrDEdUbEbyJvhA=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFSaxJHZXcSO4qWBtoQ1lMp20QyeTODMRSij4DW5cKOLW33Hn3zh9CCp64MLhnHu5954w5UxphD6swtLyyupacb20sbm1vVPe3btRSSYJbZKEJ7IdYkU5E7Spmea0nUqK45DTVjg6n/qtOyoVS8S1Hqc0iPFAsIgRrI3U7iYxHeDeZa9cQXa15rs1FyIb+V7VQ4Y4jl87caFjoxkqYIFGr/ze7Scki6nQhGOlOg5KdZBjqRnhdFLqZoqmmIzwgHYMFTimKshn907gkVH6MEqkKaHhTP0+keNYqXEcms4Y66H67U3Fv7xOpqPTIGcizTQVZL4oyjjUCZw+D/tMUqL52BBMJDO3QjLEEhNtIiqZEL4+hf+TG9d2PNu7qlbqZ/fzOIrgAByCY+AAH9TBBWiAJiCAgwfwBJ6tW+vRerFe560FaxHhPvgB6+0TfPaQsg==</latexit>!K

<latexit sha1_base64="oJGNa4/N45aaYllADTpOByZaxGA=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5DUkthdRQWXFewD2lIm02k7dCYJMxOhhqCf4saFIm79D3f+jZO2gooeuHA4517mzPEjRqWy7Q8jt7C4tLySXy2srW9sbpnbOw0ZxgKTOg5ZKFo+koTRgNQVVYy0IkEQ9xlp+uOzzG/eECFpGFyrSUS6HA0DOqAYKS31zL1OyMkQ9ZIOR2okeHJ+kaY9s2hb5YpXqpSgbdmeW3ZtTRzHqxyXoGPZUxTBHLWe+d7phzjmJFCYISnbjh2pboKEopiRtNCJJYkQHqMhaWsaIE5kN5mmT+GhVvpwEAo9gYJT9ftFgriUE+7rzSyj/O1l4l9eO1aDk25CgyhWJMCzhwYxgyqEWRWwTwXBik00QVhQnRXiERIIK11YQZfw9VP4P2mULMe13KtysXp6P6sjD/bBATgCDvBAFVyCGqgDDG7BA3gCz8ad8Wi8GK+z1Zwxr3AX/IDx9gmkG5Zu</latexit>!DE
<latexit sha1_base64="UnGAXp4/RogccrRmTaX1w5KGQoU=">AAAB63icdVDLSsNAFJ3UV62vqks3g0Wom5DEkthdxY3LCvYBbSiT6aQdOpmEmYlSQsEvcONCEbf+kDv/xklbQUUPXDiccy/33hMkjEplWR9GYWV1bX2juFna2t7Z3SvvH7RlnApMWjhmsegGSBJGOWkpqhjpJoKgKGCkE0wuc79zS4SkMb9R04T4ERpxGlKMVC7dVdHpoFyxzFrdc+oOtEzLc2uupYlte/UzB9qmNUcFLNEclN/7wxinEeEKMyRlz7YS5WdIKIoZmZX6qSQJwhM0Ij1NOYqI9LP5rTN4opUhDGOhiys4V79PZCiSchoFujNCaix/e7n4l9dLVXjuZ5QnqSIcLxaFKYMqhvnjcEgFwYpNNUFYUH0rxGMkEFY6npIO4etT+D9pO6btmu51rdK4uF/EUQRH4BhUgQ080ABXoAlaAIMxeABP4NmIjEfjxXhdtBaMZYSH4AeMt0//W46k</latexit>

w(a)

<latexit sha1_base64="dc0zZXUQWdoFRxA9R5Zmo0wvgl8=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQlJLYncFQVxW6EvaUCbTm3bo5MHMRCih4D+4caGIWz/HnX/jpK2gogcuHM65l3vv8RPOpLKsD2NldW19Y7OwVdze2d3bLx0ctmWcCgotGvNYdH0igbMIWoopDt1EAAl9Dh1/cpn7nTsQksVRU00T8EIyiljAKFFauu03x6DIAIqDUtkyqzW3Uqtgy7Rcp+pYmti2WzuvYNu05iijJRqD0nt/GNM0hEhRTqTs2VaivIwIxSiHWbGfSkgInZAR9DSNSAjSy+YHz/CpVoY4iIWuSOG5+n0iI6GU09DXnSFRY/nby8W/vF6qggsvY1GSKojoYlGQcqxinH+Ph0wAVXyqCaGC6VsxHRNBqNIZ5SF8fYr/J+2KaTumc1Mt16/uF3EU0DE6QWfIRi6qo2vUQC1EUYge0BN6NoTxaLwYr4vWFWMZ4RH6AePtE7+vkNI=</latexit>

⇥e

0.01 0.1 1

102

103

<latexit sha1_base64="dFvM6tYRt4Q+9Lw1b9NX5dTpQa4=">AAACA3icdVDLSsNAFJ3UV62vqDvdDBbBhYSkLY3uKm5cVrAPaEqZTKft0MkkzEwKIRS68VfcuFDErT/hzr9x0lZQ0cO9cDjnDnPv8SNGpbLtDyO3srq2vpHfLGxt7+zumfsHTRnGApMGDlko2j6ShFFOGooqRtqRICjwGWn54+vMb02IkDTkdyqJSDdAQ04HFCOlpZ555AVIjUSQTpBIKB9OoXeeFe/Jnlm0LadULbslaFtl23UrjiZO2b10behY9hxFsES9Z757/RDHAeEKMyRlx7Ej1U2RUBQzMi14sSQRwmM0JB1NOQqI7KbzG6bwVCt9OAiFbq7gXP3+IkWBlEng68lsY/nby8S/vE6sBhfdlPIoVoTjxUeDmEEVwiwQ2KeCYMUSTRAWVO8K8QgJhJWOraBD+LoU/k+aJcupWtXbSrF2NVvEkQfH4AScAQe4oAZuQB00AAYz8ACewLNxbzwaL8brYjRnLCM8BD9gvH0C0DmYDA==</latexit>

varying ns

<latexit sha1_base64="y5vz8vY4iPjjswdZnEDbIvZS/Wg=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiPi70iyXP9cu1SlCGnlvxgqDqW+JXgvPAg77rzVECSzT6xffeQOKUE2EwQ1p3fS8x4RQpQzEjs0Iv1SRBeIyGpGupQJzocDo/eAZPrDKAsVS2hIFz9fvEFHGtJzyynRyZkf7tZeJfXjc18Vk4pSJJDRF4sShOGTQSZt/DAVUEGzaxBGFF7a0Qj5BC2NiMshC+PoX/k1bZ9Wtu7bpaql/cL+LIgyNwDE6BDwJQB1egAZoAAw4ewBN4dpTz6Lw4r4vWnLOM8BD8gPP2CcrvkNU=</latexit>!c
<latexit sha1_base64="MW1vS6JcRXAoyjsgDCNBC+HiFXU=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgadlNQlZvES8eI5iHJEuYncwmQ+axzMwKIQT8By8eFPHq53jzb5xNIqhoQUNR1U13V5Qwqo3nfTi5ldW19Y38ZmFre2d3r7h/0NIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlH48vMb98RpakUN2aSkJCjoaAxxchY6bYnORmiflToF0ue65drlaAMPbfiBUHVt8SvBOeBB33Xm6MElmj0i++9gcQpJ8JghrTu+l5iwilShmJGZoVeqkmC8BgNSddSgTjR4XR+8AyeWGUAY6lsCQPn6veJKeJaT3hkOzkyI/3by8S/vG5q4rNwSkWSGiLwYlGcMmgkzL6HA6oINmxiCcKK2lshHiGFsLEZZSF8fQr/J62y69fc2nW1VL+4X8SRB0fgGJwCHwSgDq5AAzQBBhw8gCfw7Cjn0XlxXhetOWcZ4SH4AeftE8lqkNQ=</latexit>!b

<latexit sha1_base64="nCScxjGj91yQK2RQdY5Yl8D5Z5c=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiRtaXRXceOyon1AG8pkOmmHTiZhZiKUUPAH3LhQxK1f5M6/cfoQVPTAhcM593LvPUHCmdKO82HlVlbX1jfym4Wt7Z3dveL+QUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwfhy5rfvqFQsFrd6klA/wkPBQkawNtKN6Kt+seTYbrlW8crIsSuO51VdQ9yKd+45yLWdOUqwRKNffO8NYpJGVGjCsVJd10m0n2GpGeF0WuiliiaYjPGQdg0VOKLKz+anTtGJUQYojKUpodFc/T6R4UipSRSYzgjrkfrtzcS/vG6qwzM/YyJJNRVksShMOdIxmv2NBkxSovnEEEwkM7ciMsISE23SKZgQvj5F/5NW2XZrdu26Wqpf3C/iyMMRHMMpuOBBHa6gAU0gMIQHeIJni1uP1ov1umjNWcsID+EHrLdP7syOqA==</latexit>ns<latexit sha1_base64="PdBZALV5on2f4KHOEszplHtO8cc=">AAAB73icdVBNS8NAEN3Ur1q/qh69LBbBU0ja0uitIIjHCm0ttKFstpN26WYTdzdCCQV/gxcPinj173jz37j9EFT0wcDjvRlm5gUJZ0o7zoeVW1ldW9/Ibxa2tnd294r7B20Vp5JCi8Y8lp2AKOBMQEszzaGTSCBRwOEmGF/M/Js7kIrFoqknCfgRGQoWMkq0kTq95gg06at+seTYbrlW8crYsSuO51VdQ9yKd+452LWdOUpoiUa/+N4bxDSNQGjKiVJd10m0nxGpGeUwLfRSBQmhYzKErqGCRKD8bH7vFJ8YZYDDWJoSGs/V7xMZiZSaRIHpjIgeqd/eTPzL66Y6PPMzJpJUg6CLRWHKsY7x7Hk8YBKo5hNDCJXM3IrpiEhCtYmoYEL4+hT/T9pl263ZtetqqX55v4gjj47QMTpFLvJQHV2hBmohijh6QE/o2bq1Hq0X63XRmrOWER6iH7DePgGQD5DD</latexit>

⇥s

<latexit sha1_base64="7HUiRpnFrSpQ9Pxh7c38u1Ogu68=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VoNzUpRV0W3bgRKtgHNLFMppN2yEwSZiZCCd268VfcuFDErX/gzr9x0mahrQcuHM65l3vv8WJGpbKsb6Owsrq2vlHcLG1t7+zumfsHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl6wVXmdx+IkDQK79QkJi5Ho5D6FCOlpYEJW5WgCh1FOZEwgKew4nCkxoKnNzGe3terA7Ns1awZ4DKxc1IGOVoD88sZRjjhJFSYISn7thUrN0VCUczItOQkksQIB2hE+pqGSG9209knU3iilSH0I6ErVHCm/p5IEZdywj3dmZ0pF71M/M/rJ8q/cFMaxokiIZ4v8hMGVQSzWOCQCoIVm2iCsKD6VojHSCCsdHglHYK9+PIy6dRr9lmtcdsoNy/zOIrgCByDCrDBOWiCa9ACbYDBI3gGr+DNeDJejHfjY95aMPKZQ/AHxucPslqYdg==</latexit> P
(k
)
⇥

k
/(
M
p
c2
)

<latexit sha1_base64="OQk4OG3fEasVdPyu7ByVYizkSYQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6sKaSFGXRTduhAr2AW0sk+mkHTozCTMToYRs/BU3LhRx62e482+ctFlo64ELh3Pu5d57/IhRpR3n21pYXFpeWS2sFdc3Nre27Z3dpgpjiUkDhyyUbR8pwqggDU01I+1IEsR9Rlr+6DrzW49EKhqKez2OiMfRQNCAYqSN1LP3R/AUlrsc6aHkyW2E04fkxE2Pe3bJqTgTwHni5qQEctR79le3H+KYE6ExQ0p1XCfSXoKkppiRtNiNFYkQHqEB6RgqECfKSyYPpPDIKH0YhNKU0HCi/p5IEFdqzH3TmV2qZr1M/M/rxDq49BIqolgTgaeLgphBHcIsDdinkmDNxoYgLKm5FeIhkghrk1nRhODOvjxPmmcV97xSvauWald5HAVwAA5BGbjgAtTADaiDBsAgBc/gFbxZT9aL9W59TFsXrHxmD/yB9fkDFniVdg==</latexit>

k/(Mpc�1)

<latexit sha1_base64="47Y9XANhvtlcRDPiy1GqnTxL/3E=">AAAB6nicdVDLSsNAFJ34rPVVdelmsAiuwiSWxO5a3LisaB/QhjKZTtqhk0mYmQglFPwBNy4UcesXufNvnD4EFT1w4XDOvdx7T5hypjRCH9bK6tr6xmZhq7i9s7u3Xzo4bKkkk4Q2ScIT2QmxopwJ2tRMc9pJJcVxyGk7HF/O/PYdlYol4lZPUhrEeChYxAjWRrqp91W/VEZ2peq7VRciG/lexUOGOI5fPXehY6M5ymCJRr/03hskJIup0IRjpboOSnWQY6kZ4XRa7GWKppiM8ZB2DRU4pirI56dO4alRBjBKpCmh4Vz9PpHjWKlJHJrOGOuR+u3NxL+8bqajiyBnIs00FWSxKMo41Amc/Q0HTFKi+cQQTCQzt0IywhITbdIpmhC+PoX/k5ZrO57tXVfKtfr9Io4COAYn4Aw4wAc1cAUaoAkIGIIH8ASeLW49Wi/W66J1xVpGeAR+wHr7BLfmjoQ=</latexit>

As
<latexit sha1_base64="J6476FR7xS1eJbrDEdUbEbyJvhA=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFSaxJHZXcSO4qWBtoQ1lMp20QyeTODMRSij4DW5cKOLW33Hn3zh9CCp64MLhnHu5954w5UxphD6swtLyyupacb20sbm1vVPe3btRSSYJbZKEJ7IdYkU5E7Spmea0nUqK45DTVjg6n/qtOyoVS8S1Hqc0iPFAsIgRrI3U7iYxHeDeZa9cQXa15rs1FyIb+V7VQ4Y4jl87caFjoxkqYIFGr/ze7Scki6nQhGOlOg5KdZBjqRnhdFLqZoqmmIzwgHYMFTimKshn907gkVH6MEqkKaHhTP0+keNYqXEcms4Y66H67U3Fv7xOpqPTIGcizTQVZL4oyjjUCZw+D/tMUqL52BBMJDO3QjLEEhNtIiqZEL4+hf+TG9d2PNu7qlbqZ/fzOIrgAByCY+AAH9TBBWiAJiCAgwfwBJ6tW+vRerFe560FaxHhPvgB6+0TfPaQsg==</latexit>!K

<latexit sha1_base64="oJGNa4/N45aaYllADTpOByZaxGA=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5DUkthdRQWXFewD2lIm02k7dCYJMxOhhqCf4saFIm79D3f+jZO2gooeuHA4517mzPEjRqWy7Q8jt7C4tLySXy2srW9sbpnbOw0ZxgKTOg5ZKFo+koTRgNQVVYy0IkEQ9xlp+uOzzG/eECFpGFyrSUS6HA0DOqAYKS31zL1OyMkQ9ZIOR2okeHJ+kaY9s2hb5YpXqpSgbdmeW3ZtTRzHqxyXoGPZUxTBHLWe+d7phzjmJFCYISnbjh2pboKEopiRtNCJJYkQHqMhaWsaIE5kN5mmT+GhVvpwEAo9gYJT9ftFgriUE+7rzSyj/O1l4l9eO1aDk25CgyhWJMCzhwYxgyqEWRWwTwXBik00QVhQnRXiERIIK11YQZfw9VP4P2mULMe13KtysXp6P6sjD/bBATgCDvBAFVyCGqgDDG7BA3gCz8ad8Wi8GK+z1Zwxr3AX/IDx9gmkG5Zu</latexit>!DE
<latexit sha1_base64="UnGAXp4/RogccrRmTaX1w5KGQoU=">AAAB63icdVDLSsNAFJ3UV62vqks3g0Wom5DEkthdxY3LCvYBbSiT6aQdOpmEmYlSQsEvcONCEbf+kDv/xklbQUUPXDiccy/33hMkjEplWR9GYWV1bX2juFna2t7Z3SvvH7RlnApMWjhmsegGSBJGOWkpqhjpJoKgKGCkE0wuc79zS4SkMb9R04T4ERpxGlKMVC7dVdHpoFyxzFrdc+oOtEzLc2uupYlte/UzB9qmNUcFLNEclN/7wxinEeEKMyRlz7YS5WdIKIoZmZX6qSQJwhM0Ij1NOYqI9LP5rTN4opUhDGOhiys4V79PZCiSchoFujNCaix/e7n4l9dLVXjuZ5QnqSIcLxaFKYMqhvnjcEgFwYpNNUFYUH0rxGMkEFY6npIO4etT+D9pO6btmu51rdK4uF/EUQRH4BhUgQ080ABXoAlaAIMxeABP4NmIjEfjxXhdtBaMZYSH4AeMt0//W46k</latexit>

w(a)

<latexit sha1_base64="dc0zZXUQWdoFRxA9R5Zmo0wvgl8=">AAAB8HicdVDLSsNAFJ34rPVVdelmsAiuQlJLYncFQVxW6EvaUCbTm3bo5MHMRCih4D+4caGIWz/HnX/jpK2gogcuHM65l3vv8RPOpLKsD2NldW19Y7OwVdze2d3bLx0ctmWcCgotGvNYdH0igbMIWoopDt1EAAl9Dh1/cpn7nTsQksVRU00T8EIyiljAKFFauu03x6DIAIqDUtkyqzW3Uqtgy7Rcp+pYmti2WzuvYNu05iijJRqD0nt/GNM0hEhRTqTs2VaivIwIxSiHWbGfSkgInZAR9DSNSAjSy+YHz/CpVoY4iIWuSOG5+n0iI6GU09DXnSFRY/nby8W/vF6qggsvY1GSKojoYlGQcqxinH+Ph0wAVXyqCaGC6VsxHRNBqNIZ5SF8fYr/J+2KaTumc1Mt16/uF3EU0DE6QWfIRi6qo2vUQC1EUYge0BN6NoTxaLwYr4vWFWMZ4RH6AePtE7+vkNI=</latexit>

⇥e

0.01 0.1 1

102

103

<latexit sha1_base64="wZsPz4F06h8wjRnb0ERrSc0DXLc="></latexit>

varying !c,!b

<latexit sha1_base64="Y+Qs5LwQPfSvwD9IFZnu5acYr8Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CUqr0UCl48VrC10Iaw2W7apbubsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsTRpV23W+rtLG5tb1T3q3s7R8cHtnHJz0VpxKTLo5ZLPshUoRRQbqaakb6iSSIh4w8hNObuf/wSKSisbjXWUJ8jsaCRhQjbaTArg4VHXMU5F59BlvQdZr1y8CuuY67AFwnXkFqoEAnsL+GoxinnAiNGVJq4LmJ9nMkNcWMzCrDVJEE4Skak4GhAnGi/Hxx/AyeG2UEo1iaEhou1N8TOeJKZTw0nRzpiVr15uJ/3iDVUdPPqUhSTQReLopSBnUM50nAEZUEa5YZgrCk5laIJ0girE1eFROCt/ryOunVHe/Kadw1au1WEUcZnIIzcAE8cA3a4BZ0QBdgkIFn8ArerCfrxXq3PpatJauYqYI/sD5/AAerkw4=</latexit>

�12 = 0.825

<latexit sha1_base64="yIL5SAmpGVFlj/SySyUMnjQ1SIc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFchaQW66ZQcOOygn1AG8JkOmmHzkzCzEQIof6KGxeKuPVD3Pk3TtsstPXAhcM593LvPWHCqNKu+21tbG5t7+yW9sr7B4dHx/bJaVfFqcSkg2MWy36IFGFUkI6mmpF+IgniISO9cHo793uPRCoaiwedJcTnaCxoRDHSRgrsylDRMUdB7tVmsAldp+FeBXbVddwF4DrxClIFBdqB/TUcxTjlRGjMkFIDz020nyOpKWZkVh6miiQIT9GYDAwViBPl54vjZ/DCKCMYxdKU0HCh/p7IEVcq46Hp5EhP1Ko3F//zBqmObvyciiTVRODloihlUMdwngQcUUmwZpkhCEtqboV4giTC2uRVNiF4qy+vk27N8a6d+n292moWcZTAGTgHl8ADDdACd6ANOgCDDDyDV/BmPVkv1rv1sWzdsIqZCvgD6/MHABOTCQ==</latexit>

�12 = 0.703

<latexit sha1_base64="uIlkaUWz+Kx6QflgAXfW0rQ5mPY=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgKiSlVDeFghuXFewD2hAm00k7dGYSZiZCCPVX3LhQxK0f4s6/cdpmoa0HLhzOuZd77wkTRpV23W+rtLW9s7tX3q8cHB4dn9inZz0VpxKTLo5ZLAchUoRRQbqaakYGiSSIh4z0w9ntwu8/EqloLB50lhCfo4mgEcVIGymwqyNFJxwFuVefwxZ0nabnBXbNddwl4CbxClIDBTqB/TUaxzjlRGjMkFJDz020nyOpKWZkXhmliiQIz9CEDA0ViBPl58vj5/DSKGMYxdKU0HCp/p7IEVcq46Hp5EhP1bq3EP/zhqmObvyciiTVRODVoihlUMdwkQQcU0mwZpkhCEtqboV4iiTC2uRVMSF46y9vkl7d8ZpO475Ra7eKOMrgHFyAK+CBa9AGd6ADugCDDDyDV/BmPVkv1rv1sWotWcVMFfyB9fkD/PuTBw==</latexit>

�12 = 0.611

<latexit sha1_base64="MKLg0nZgRpufptAUUFLcEQ+PsB8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CUovZQKHjxWMHWQhvCZrtpl+5uwu5GCKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9MGFXadb+t0sbm1vZOebeyt39weGQfn/RUnEpMujhmseyHSBFGBelqqhnpJ5IgHjLyEE5v5v7DI5GKxuJeZwnxORoLGlGMtJECuzpUdMxRkHv1GWxB12k0m4Fdcx13AbhOvILUQIFOYH8NRzFOOREaM6TUwHMT7edIaooZmVWGqSIJwlM0JgNDBeJE+fni+Bk8N8oIRrE0JTRcqL8ncsSVynhoOjnSE7XqzcX/vEGqo2s/pyJJNRF4uShKGdQxnCcBR1QSrFlmCMKSmlshniCJsDZ5VUwI3urL66RXd7xLp3HXqLVbRRxlcArOwAXwwBVog1vQAV2AQQaewSt4s56sF+vd+li2lqxipgr+wPr8ARJGkxU=</latexit>

�12 = 0.499

<latexit sha1_base64="QYqn6o2kzHFh11Sz2AGbdgZUluE=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5C0Rb0UCl48VrC10Iaw2W7apbubsLsRQqh/xYsHRbz6Q7z5b9y2OWjrg4HHezPMzAsTRpV23W+rtLG5tb1T3q3s7R8cHtnHJz0VpxKTLo5ZLPshUoRRQbqaakb6iSSIh4w8hNObuf/wSKSisbjXWUJ8jsaCRhQjbaTArg4VHXMU5F59BlvQdRrNRmDXXMddAK4TryA1UKAT2F/DUYxTToTGDCk18NxE+zmSmmJGZpVhqkiC8BSNycBQgThRfr44fgbPjTKCUSxNCQ0X6u+JHHGlMh6aTo70RK16c/E/b5Dq6NrPqUhSTQReLopSBnUM50nAEZUEa5YZgrCk5laIJ0girE1eFROCt/ryOunVHe/Sad41a+1WEUcZnIIzcAE8cAXa4BZ0QBdgkIFn8ArerCfrxXq3PpatJauYqYI/sD5/AAAPkwk=</latexit>

�12 = 0.343

<latexit sha1_base64="NHn+KULj1YZ9/GWgVxJH/ZjiJTk=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6sKaiFSXRTduhAr2AW0sk+mkHTozCTMToYRs/BU3LhRx62e482+ctFlo64ELh3Pu5d57/IhRpR3n21pYXFpeWS2sFdc3Nre27Z3dpgpjiUkDhyyUbR8pwqggDU01I+1IEsR9Rlr+6DrzW49EKhqKez2OiMfRQNCAYqSN1LP3R/AUlrsc6aHkyW2E04fkxE2Pe3bJqTgTwHni5qQEctR79le3H+KYE6ExQ0p1XCfSXoKkppiRtNiNFYkQHqEB6RgqECfKSyYPpPDIKH0YhNKU0HCi/p5IEFdqzH3TmV2qZr1M/M/rxDq49BIqolgTgaeLgphBHcIsDdinkmDNxoYgLKm5FeIhkghrk1nRhODOvjxPmmcVt1qp3p2Xald5HAVwAA5BGbjgAtTADaiDBsAgBc/gFbxZT9aL9W59TFsXrHxmD/yB9fkDFxyVeA==</latexit>

k/(Mpc�1)
Flip me!

<latexit sha1_base64="qvsyONcnq/JkG2F+qcoyj2oEOs0=">AAACFHicbZDLSgMxFIYz9VbrbdSlm2ARKkqdEakui25cVrAXaIchk2ba0MyF5IxQhj6EG1/FjQtF3Lpw59uYaWehrQcSfr7/HJLze7HgCizr2ygsLa+srhXXSxubW9s75u5eS0WJpKxJIxHJjkcUEzxkTeAgWCeWjASeYG1vdJP57QcmFY/CexjHzAnIIOQ+pwQ0cs2Thpv2YMiAzO5TPqmMjs/mqZVR1yxbVWtaeFHYuSijvBqu+dXrRzQJWAhUEKW6thWDkxIJnAo2KfUSxWJCR2TAulqGJGDKSadLTfCRJn3sR1KfEPCU/p5ISaDUOPB0Z0BgqOa9DP7ndRPwr5yUh3ECLKSzh/xEYIhwlhDuc8koiLEWhEqu/4rpkEhCQedY0iHY8ysvitZ51a5Va3cX5fp1HkcRHaBDVEE2ukR1dIsaqIkoekTP6BW9GU/Gi/FufMxaC0Y+s4/+lPH5A94onhI=</latexit> P
✓
✓
,i
(k
)/
P
✓
✓
,0
(k
)
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