
GW

Complementary Probes of weakly coupled BSM:
Gravitational Waves versus Laboratory

Anish Ghoshal

Institute of Theoretical Physics, University of Warsaw, Poland

anish.ghoshal@fuw.edu.pl

January AAPCOS 2023, SINP

Based on: JHEP 12 (2022) 105
JCAP 11 (2020) 051

Phys.Rev.D 106 (2022) 7, 075027
2301.05672



GW

Outline of talk:

▶ Existing complementary probes: GW versus Lab from strong firt-order phase
transition (very briefly)

▶ Non-thermal Dark Matter Production from Heavy Scalar Decay.

▶ Non-standard cosmological era.

▶ Inflationary Scenarios
▶ Laboratory versus GW probes

▶ Intensity and Lifetime Frontier Experiments
▶ Inflationary Tensor Perturbations
▶ Complementarity of GW with Lab

▶ Conclusion
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History of the Universe
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Gravitational Waves

▶ Gravitational Waves (GW) first detected in 2016.

▶ New Window into the Early Universe.

▶ New Probes of Particle Phenomenology beyond TeV (LHC scale). Also beyond
weak-scale couplings.

▶ Existing Complementarity: GW versus lab.
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Phase Transition

Phase Transitions:

▶ Bubbles nucleate and grow.

▶ Expand in plasma.

▶ Bubbles and fronts collide - - violent process.

▶ Sound Waves left behind in thermal plasma.

▶ Turbulence, damping.
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Phase Transition GW - Parameter Dependence

▶ Total GW energy budget from 3 sources

▶

▶

▶

Other important parameter: bubble wall speed vw , efficiency factors.
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Phase Transition GW - Parameter Dependence
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Scale-Invariant B-L extended SM
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Phase Transition GW - Finite Temperature
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GW spectrum from Phase Transition
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GW versus Lab complementarity: colliders

Signal-to-noise ratio (ρ)

ρ =

√
tobs

∫ fmax

fmin

df

[
ΩGW(f ) h2

Ωexpt(f ) h2

]2
, (1)

Dasgupta (2022) Complementarity probes of BSM: Lab versus GW from SFOPT.
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Inflationary Tensor Perturbations

Can we do such complementary with other Primordial GW sources ?
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Inflationary Tensor Perturbations

Bernal (2020)
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Inflation - - UV completion

Well known story about the inflation scalar field inflaton rolling down a potential with
little or no interactions:
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Inflation - - UV completion

Going to be more well-known in very near future:

Non-Gaussianity parameters:

f localNL = −0.9± 5.1, f equilibriumNL = −26± 47, f orthogonalNL = −38± 24.
Detection of CMB BB-modes will tell us the scale of inflation.
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Inflation - - UV completion

However huge gap in our knowledge in between the inflation ending & the beginning
of radiation-domination era:
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Inflation - - UV completion

What dominated this era ? New gravity ? New Matter ? Predictions from
UV-completions.
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Inflation - - UV completion

Non-thermal History of the Universe during this era, motivated from string theory,
UV-completion of gravity (See for instance Sinha (2015)):

Probe of this era via PGW.
Watson slides PHENO (2020)
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The idea: Naively

Propagation of Primordial GW generated during Inflation:

ḧij + 3H ḣij +
k2

a2
hij = 16π G ΠTT

ij , (2)

Solution:

hij(t, x⃗) =
∑
P

∫
d3k

(2π)3
hP(t, k⃗) ϵPij (k⃗) e

i k⃗·x⃗ , (3)

hP
k⃗
= hP

k⃗, 0
U(t, k) , (4)

Πij =
Tij − p gij

a2
(5)

ΩGW (η, k) =
1

12 a2(η)H2(η)
PT (k) [U

′(η, k)]
2

(6)
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On the GW sensitivity Map

V_inf = (1.5 * 10ˆ16)ˆ4 GeV

Scale Invariant Spectrum Assumed

PT = 2
3π2

Vinf

M4
pl

. UV-completion: Trans-Planckian Censorship may constrain Vinf .

Signal-building: What non-standard cosmology enhances the signal to be detected ?
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On the GW sensitivity Map

Impact on PGW spectrum from thermal history of the Universe.
Ringwald (2020)
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Non-standard Cosmology

▶ History of the Universe before BBN is unknown.

▶ Non-standard cosmology predicts scalar field ϕ and its energy density
dominates in the Early Universe.

▶ Its Equation-of-state ωϕ.

▶ Modifies the Hubble expansion: H2 ∝ ρϕ ∝ a−
3
2 (1+ωϕ).

▶ PGW relic for modes coming into the horizon for modes coming

inside the horizon during the ϕ-dominated era ΩGW ∝ k−2 1+3ω
1−3ω .

▶ Independent parameter ξ =
ρϕ

ρR
.
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On the GW sensitivity Map
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Inflationary Tensor Perturbation
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Independent parameters

DM is produced via freeze-in from heavy scalar S (we call it reheaton) decay:

η = ρS
ρinf
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Inflationary Tensor Perturbation
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Signal to Noise Ratio (SNR > 10)
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Inflationary Tensor Perturbation

Microscopic Higgs-portal simple model:

L ⊃ −gχSχ̄χ− VSM(H)− Vreh(S)− λHS |H|2|S |2 + H.c.. (7)

Mass eigenstates:

H̃ ≈ H − S sin θ ,

S̃ ≈ S + H sin θ . (8)

where tan 2θ = 2vS vhλHS

(m2
H
−m2

S
)
vS being the vev of the S field and vS is the EW vev.

Figure: Scan over η, ΓS and mDM with wkin = 1. All points for which the scattering production of DM exceeds 1% of the total relic
density are excluded.
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Final Complementarity: Lab versus GW

Figure: Comparison between the points in parameter space which will detected by LISA after 4
years of exposure (with SNR 1) and the sensitivity limits which will be probed in future long-lived
particle searches. The dashed contours depict such regions for FASER II (orange), DUNE (red),
DarkQuest-Phase 2 (purple), MATHSULA (green), PS191 (brown), and SHIP (blue).
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Conclusions

▶ Huge degenracy in cosmological signals. Need for complementarity, or else
observing a GW signal may have several BSM implications.

▶ Complementarity between the Sky and the Lab observables via RGE and
temperature corrections: GW from PT.

▶ GW detectors will be probing the pre-BBN era.

▶ New complementarity between inflationary tensor perturbations and long lived
particle searches proposed for the first time.

▶ The same decay with of heavy scalar which controls the non-standard
cosmological era also responsible for BSM searches as they can be produced and
made decay via mixing with the Higgs.

▶ Gravitational Wave tests intermediate and high scale non-thermal freeze-in DM
physics with complementary laboratory signatures.
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Thank You
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<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

w ' �1
<latexit sha1_base64="bv7wCRArDtmQ1BRo0jg1/30kR00=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHoxWMF+4FtKJvtpF262cTdjVJC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfztLyyuraemGjuLm1vbNb2ttv6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4PfGbj6g0j+WdGSXoR7QvecgZNVa6f+poHuEDOfW6pbJbcacgi8TLSRly1Lqlr04vZmmE0jBBtW57bmL8jCrDmcBxsZNqTCgb0j62LZU0Qu1n04vH5NgqPRLGypY0ZKr+nshopPUoCmxnRM1Az3sT8T+vnZrw0s+4TFKDks0WhakgJiaT90mPK2RGjCyhTHF7K2EDqigzNqSiDcGbf3mRNM4qnlvxbs/L1as8jgIcwhGcgAcXUIUbqEEdGEh4hld4c7Tz4rw7H7PWJSefOYA/cD5/AMTekE4=</latexit><latexit sha1_base64="bv7wCRArDtmQ1BRo0jg1/30kR00=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHoxWMF+4FtKJvtpF262cTdjVJC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfztLyyuraemGjuLm1vbNb2ttv6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4PfGbj6g0j+WdGSXoR7QvecgZNVa6f+poHuEDOfW6pbJbcacgi8TLSRly1Lqlr04vZmmE0jBBtW57bmL8jCrDmcBxsZNqTCgb0j62LZU0Qu1n04vH5NgqPRLGypY0ZKr+nshopPUoCmxnRM1Az3sT8T+vnZrw0s+4TFKDks0WhakgJiaT90mPK2RGjCyhTHF7K2EDqigzNqSiDcGbf3mRNM4qnlvxbs/L1as8jgIcwhGcgAcXUIUbqEEdGEh4hld4c7Tz4rw7H7PWJSefOYA/cD5/AMTekE4=</latexit><latexit sha1_base64="bv7wCRArDtmQ1BRo0jg1/30kR00=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHoxWMF+4FtKJvtpF262cTdjVJC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfztLyyuraemGjuLm1vbNb2ttv6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4PfGbj6g0j+WdGSXoR7QvecgZNVa6f+poHuEDOfW6pbJbcacgi8TLSRly1Lqlr04vZmmE0jBBtW57bmL8jCrDmcBxsZNqTCgb0j62LZU0Qu1n04vH5NgqPRLGypY0ZKr+nshopPUoCmxnRM1Az3sT8T+vnZrw0s+4TFKDks0WhakgJiaT90mPK2RGjCyhTHF7K2EDqigzNqSiDcGbf3mRNM4qnlvxbs/L1as8jgIcwhGcgAcXUIUbqEEdGEh4hld4c7Tz4rw7H7PWJSefOYA/cD5/AMTekE4=</latexit><latexit sha1_base64="bv7wCRArDtmQ1BRo0jg1/30kR00=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6LHoxWMF+4FtKJvtpF262cTdjVJC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfztLyyuraemGjuLm1vbNb2ttv6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4PfGbj6g0j+WdGSXoR7QvecgZNVa6f+poHuEDOfW6pbJbcacgi8TLSRly1Lqlr04vZmmE0jBBtW57bmL8jCrDmcBxsZNqTCgb0j62LZU0Qu1n04vH5NgqPRLGypY0ZKr+nshopPUoCmxnRM1Az3sT8T+vnZrw0s+4TFKDks0WhakgJiaT90mPK2RGjCyhTHF7K2EDqigzNqSiDcGbf3mRNM4qnlvxbs/L1as8jgIcwhGcgAcXUIUbqEEdGEh4hld4c7Tz4rw7H7PWJSefOYA/cD5/AMTekE4=</latexit>

⇢� ' V (�)
<latexit sha1_base64="InT3SQ6PyOuLyT/GmtG3NZHce/o=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKkuVICQYK1gYi0QfUhNFjus0Vu042A5SFXXhV1gYQIiVz2Djb3DaDNBypCsdn3OvfO8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddJTKJSQcLJmQ/RIowmpCOppqRfioJ4iEjvXB8U/i9RyIVFcm9nqTE52iU0IhipI0U2EeejEXgpTH1FOXkAXYbxeMssOtO05kBLhO3JHVQoh3YX95Q4IyTRGOGlBq4Tqr9HElNMSPTmpcpkiI8RiMyMDRBnCg/nx0whadGGcJISFOJhjP190SOuFITHppOjnSsFr1C/M8bZDq68nOapJkmCZ5/FGUMagGLNOCQSoI1mxiCsKRmV4hjJBHWJrOaCcFdPHmZdM+brtN07y7qresyjio4BiegAVxwCVrgFrRBB2AwBc/gFbxZT9aL9W59zFsrVjlzCP7A+vwBHDmWEQ==</latexit><latexit sha1_base64="InT3SQ6PyOuLyT/GmtG3NZHce/o=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKkuVICQYK1gYi0QfUhNFjus0Vu042A5SFXXhV1gYQIiVz2Djb3DaDNBypCsdn3OvfO8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddJTKJSQcLJmQ/RIowmpCOppqRfioJ4iEjvXB8U/i9RyIVFcm9nqTE52iU0IhipI0U2EeejEXgpTH1FOXkAXYbxeMssOtO05kBLhO3JHVQoh3YX95Q4IyTRGOGlBq4Tqr9HElNMSPTmpcpkiI8RiMyMDRBnCg/nx0whadGGcJISFOJhjP190SOuFITHppOjnSsFr1C/M8bZDq68nOapJkmCZ5/FGUMagGLNOCQSoI1mxiCsKRmV4hjJBHWJrOaCcFdPHmZdM+brtN07y7qresyjio4BiegAVxwCVrgFrRBB2AwBc/gFbxZT9aL9W59zFsrVjlzCP7A+vwBHDmWEQ==</latexit><latexit sha1_base64="InT3SQ6PyOuLyT/GmtG3NZHce/o=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKkuVICQYK1gYi0QfUhNFjus0Vu042A5SFXXhV1gYQIiVz2Djb3DaDNBypCsdn3OvfO8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddJTKJSQcLJmQ/RIowmpCOppqRfioJ4iEjvXB8U/i9RyIVFcm9nqTE52iU0IhipI0U2EeejEXgpTH1FOXkAXYbxeMssOtO05kBLhO3JHVQoh3YX95Q4IyTRGOGlBq4Tqr9HElNMSPTmpcpkiI8RiMyMDRBnCg/nx0whadGGcJISFOJhjP190SOuFITHppOjnSsFr1C/M8bZDq68nOapJkmCZ5/FGUMagGLNOCQSoI1mxiCsKRmV4hjJBHWJrOaCcFdPHmZdM+brtN07y7qresyjio4BiegAVxwCVrgFrRBB2AwBc/gFbxZT9aL9W59zFsrVjlzCP7A+vwBHDmWEQ==</latexit><latexit sha1_base64="InT3SQ6PyOuLyT/GmtG3NZHce/o=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCKkuVICQYK1gYi0QfUhNFjus0Vu042A5SFXXhV1gYQIiVz2Djb3DaDNBypCsdn3OvfO8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddJTKJSQcLJmQ/RIowmpCOppqRfioJ4iEjvXB8U/i9RyIVFcm9nqTE52iU0IhipI0U2EeejEXgpTH1FOXkAXYbxeMssOtO05kBLhO3JHVQoh3YX95Q4IyTRGOGlBq4Tqr9HElNMSPTmpcpkiI8RiMyMDRBnCg/nx0whadGGcJISFOJhjP190SOuFITHppOjnSsFr1C/M8bZDq68nOapJkmCZ5/FGUMagGLNOCQSoI1mxiCsKRmV4hjJBHWJrOaCcFdPHmZdM+brtN07y7qresyjio4BiegAVxwCVrgFrRBB2AwBc/gFbxZT9aL9W59zFsrVjlzCP7A+vwBHDmWEQ==</latexit>

QUINTESSENTIAL	INFLATION

Hhc . 4.7⇥ 1013GeV
<latexit sha1_base64="NDS3jvchcCciBNqOrJD+fhKDq0s=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSqKFuiy6sMsK9gFNLJPpbTt0JgkzE6GE/IYbf8WNC0Vc6sq/cZp2oa0HBg7nnMude4KYM6Ud59taWV1b39gsbBW3d3b39u2Dw5aKEkmhSSMeyU5AFHAWQlMzzaETSyAi4NAOxtdTv/0AUrEovNOTGHxBhiEbMEq0kXq2U++lnhR4RDPscVBKMYEr5Sr2NBOgsOvcp+5FhvPQDbSynl1yyk4OvEzcOSmhORo9+9PrRzQREGrKiVJd14m1nxKpGeWQFb1EQUzomAyha2hIzFo/zS/L8KlR+ngQSfNCjXP190RKhFITEZikIHqkFr2p+J/XTfTg0k9ZGCcaQjpbNEg41hGe1oT7TALVfGIIoZKZv2I6IpJQbcosmhLcxZOXSeu87Dpl97ZSql3N6yigY3SCzpCLqqiG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6Ys1njtAfWF8/ryye0w==</latexit><latexit sha1_base64="NDS3jvchcCciBNqOrJD+fhKDq0s=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSqKFuiy6sMsK9gFNLJPpbTt0JgkzE6GE/IYbf8WNC0Vc6sq/cZp2oa0HBg7nnMude4KYM6Ud59taWV1b39gsbBW3d3b39u2Dw5aKEkmhSSMeyU5AFHAWQlMzzaETSyAi4NAOxtdTv/0AUrEovNOTGHxBhiEbMEq0kXq2U++lnhR4RDPscVBKMYEr5Sr2NBOgsOvcp+5FhvPQDbSynl1yyk4OvEzcOSmhORo9+9PrRzQREGrKiVJd14m1nxKpGeWQFb1EQUzomAyha2hIzFo/zS/L8KlR+ngQSfNCjXP190RKhFITEZikIHqkFr2p+J/XTfTg0k9ZGCcaQjpbNEg41hGe1oT7TALVfGIIoZKZv2I6IpJQbcosmhLcxZOXSeu87Dpl97ZSql3N6yigY3SCzpCLqqiG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6Ys1njtAfWF8/ryye0w==</latexit><latexit sha1_base64="NDS3jvchcCciBNqOrJD+fhKDq0s=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSqKFuiy6sMsK9gFNLJPpbTt0JgkzE6GE/IYbf8WNC0Vc6sq/cZp2oa0HBg7nnMude4KYM6Ud59taWV1b39gsbBW3d3b39u2Dw5aKEkmhSSMeyU5AFHAWQlMzzaETSyAi4NAOxtdTv/0AUrEovNOTGHxBhiEbMEq0kXq2U++lnhR4RDPscVBKMYEr5Sr2NBOgsOvcp+5FhvPQDbSynl1yyk4OvEzcOSmhORo9+9PrRzQREGrKiVJd14m1nxKpGeWQFb1EQUzomAyha2hIzFo/zS/L8KlR+ngQSfNCjXP190RKhFITEZikIHqkFr2p+J/XTfTg0k9ZGCcaQjpbNEg41hGe1oT7TALVfGIIoZKZv2I6IpJQbcosmhLcxZOXSeu87Dpl97ZSql3N6yigY3SCzpCLqqiG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6Ys1njtAfWF8/ryye0w==</latexit><latexit sha1_base64="NDS3jvchcCciBNqOrJD+fhKDq0s=">AAACGXicbVDLSsNAFJ34rPUVdelmsAiuSqKFuiy6sMsK9gFNLJPpbTt0JgkzE6GE/IYbf8WNC0Vc6sq/cZp2oa0HBg7nnMude4KYM6Ud59taWV1b39gsbBW3d3b39u2Dw5aKEkmhSSMeyU5AFHAWQlMzzaETSyAi4NAOxtdTv/0AUrEovNOTGHxBhiEbMEq0kXq2U++lnhR4RDPscVBKMYEr5Sr2NBOgsOvcp+5FhvPQDbSynl1yyk4OvEzcOSmhORo9+9PrRzQREGrKiVJd14m1nxKpGeWQFb1EQUzomAyha2hIzFo/zS/L8KlR+ngQSfNCjXP190RKhFITEZikIHqkFr2p+J/XTfTg0k9ZGCcaQjpbNEg41hGe1oT7TALVfGIIoZKZv2I6IpJQbcosmhLcxZOXSeu87Dpl97ZSql3N6yigY3SCzpCLqqiG6qiBmoiiR/SMXtGb9WS9WO/Wxyy6Ys1njtAfWF8/ryye0w==</latexit>

• Standard inflationary evolution



UV

Infla(on

IR

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

�
<latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit>

Kina(on

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

⇢� ⇠ a�6
<latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit>

w = +1
<latexit sha1_base64="/djO174ViIgRonDuq8pFiZzSQBE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBZBEEoigl6EohePFewHtKFstpt26e4m7G6UEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvP+3ZKK6tr6xvlzcrW9s7unrt/0NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/mfvuRKs1i+WAmCQ0EHkoWMYJNLj1dn/l9t+rVvBnQMvELUoUCjb771RvEJBVUGsKx1l3fS0yQYWUY4XRa6aWaJpiM8ZB2LZVYUB1ks1un6MQqAxTFypY0aKb+nsiw0HoiQtspsBnpRS8X//O6qYmugozJJDVUkvmiKOXIxCh/HA2YosTwiSWYKGZvRWSEFSbGxlOxIfiLLy+T1nnN92r+/UW1flPEUYYjOIZT8OES6nAHDWgCgRE8wyu8OcJ5cd6dj3lrySlmDuEPnM8fPXONsg==</latexit><latexit sha1_base64="/djO174ViIgRonDuq8pFiZzSQBE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBZBEEoigl6EohePFewHtKFstpt26e4m7G6UEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvP+3ZKK6tr6xvlzcrW9s7unrt/0NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/mfvuRKs1i+WAmCQ0EHkoWMYJNLj1dn/l9t+rVvBnQMvELUoUCjb771RvEJBVUGsKx1l3fS0yQYWUY4XRa6aWaJpiM8ZB2LZVYUB1ks1un6MQqAxTFypY0aKb+nsiw0HoiQtspsBnpRS8X//O6qYmugozJJDVUkvmiKOXIxCh/HA2YosTwiSWYKGZvRWSEFSbGxlOxIfiLLy+T1nnN92r+/UW1flPEUYYjOIZT8OES6nAHDWgCgRE8wyu8OcJ5cd6dj3lrySlmDuEPnM8fPXONsg==</latexit><latexit sha1_base64="/djO174ViIgRonDuq8pFiZzSQBE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBZBEEoigl6EohePFewHtKFstpt26e4m7G6UEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvP+3ZKK6tr6xvlzcrW9s7unrt/0NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/mfvuRKs1i+WAmCQ0EHkoWMYJNLj1dn/l9t+rVvBnQMvELUoUCjb771RvEJBVUGsKx1l3fS0yQYWUY4XRa6aWaJpiM8ZB2LZVYUB1ks1un6MQqAxTFypY0aKb+nsiw0HoiQtspsBnpRS8X//O6qYmugozJJDVUkvmiKOXIxCh/HA2YosTwiSWYKGZvRWSEFSbGxlOxIfiLLy+T1nnN92r+/UW1flPEUYYjOIZT8OES6nAHDWgCgRE8wyu8OcJ5cd6dj3lrySlmDuEPnM8fPXONsg==</latexit><latexit sha1_base64="/djO174ViIgRonDuq8pFiZzSQBE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBZBEEoigl6EohePFewHtKFstpt26e4m7G6UEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvP+3ZKK6tr6xvlzcrW9s7unrt/0NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/mfvuRKs1i+WAmCQ0EHkoWMYJNLj1dn/l9t+rVvBnQMvELUoUCjb771RvEJBVUGsKx1l3fS0yQYWUY4XRa6aWaJpiM8ZB2LZVYUB1ks1un6MQqAxTFypY0aKb+nsiw0HoiQtspsBnpRS8X//O6qYmugozJJDVUkvmiKOXIxCh/HA2YosTwiSWYKGZvRWSEFSbGxlOxIfiLLy+T1nnN92r+/UW1flPEUYYjOIZT8OES6nAHDWgCgRE8wyu8OcJ5cd6dj3lrySlmDuEPnM8fPXONsg==</latexit>

⇢� ' �̇2
<latexit sha1_base64="bUkEoLy7uA9rfmY3VTmhcjWV7WA=">AAACBHicbVA7T8MwGHR4lvIKMHaxqJCYqqRCgrGChbFI9CE1IXJcp7FqO8F2kKqoAwt/hYUBhFj5EWz8G5w2A7ScZOl8953s78KUUaUd59taWV1b39isbFW3d3b39u2Dw65KMolJBycskf0QKcKoIB1NNSP9VBLEQ0Z64fiq8HsPRCqaiFs9SYnP0UjQiGKkjRTYNU/GSeClMfUU5eQeesNEw+J+1wzsutNwZoDLxC1JHZRoB/aXSeOME6ExQ0oNXCfVfo6kppiRadXLFEkRHqMRGRgqECfKz2dLTOGJUYYwSqQ5QsOZ+juRI67UhIdmkiMdq0WvEP/zBpmOLvycijTTROD5Q1HGoE5g0QgcUkmwZhNDEJbU/BXiGEmEtemtakpwF1deJt1mw3Ua7s1ZvXVZ1lEBNXAMToELzkELXIM26AAMHsEzeAVv1pP1Yr1bH/PRFavMHIE/sD5/AGB9l+U=</latexit><latexit sha1_base64="bUkEoLy7uA9rfmY3VTmhcjWV7WA=">AAACBHicbVA7T8MwGHR4lvIKMHaxqJCYqqRCgrGChbFI9CE1IXJcp7FqO8F2kKqoAwt/hYUBhFj5EWz8G5w2A7ScZOl8953s78KUUaUd59taWV1b39isbFW3d3b39u2Dw65KMolJBycskf0QKcKoIB1NNSP9VBLEQ0Z64fiq8HsPRCqaiFs9SYnP0UjQiGKkjRTYNU/GSeClMfUU5eQeesNEw+J+1wzsutNwZoDLxC1JHZRoB/aXSeOME6ExQ0oNXCfVfo6kppiRadXLFEkRHqMRGRgqECfKz2dLTOGJUYYwSqQ5QsOZ+juRI67UhIdmkiMdq0WvEP/zBpmOLvycijTTROD5Q1HGoE5g0QgcUkmwZhNDEJbU/BXiGEmEtemtakpwF1deJt1mw3Ua7s1ZvXVZ1lEBNXAMToELzkELXIM26AAMHsEzeAVv1pP1Yr1bH/PRFavMHIE/sD5/AGB9l+U=</latexit><latexit sha1_base64="bUkEoLy7uA9rfmY3VTmhcjWV7WA=">AAACBHicbVA7T8MwGHR4lvIKMHaxqJCYqqRCgrGChbFI9CE1IXJcp7FqO8F2kKqoAwt/hYUBhFj5EWz8G5w2A7ScZOl8953s78KUUaUd59taWV1b39isbFW3d3b39u2Dw65KMolJBycskf0QKcKoIB1NNSP9VBLEQ0Z64fiq8HsPRCqaiFs9SYnP0UjQiGKkjRTYNU/GSeClMfUU5eQeesNEw+J+1wzsutNwZoDLxC1JHZRoB/aXSeOME6ExQ0oNXCfVfo6kppiRadXLFEkRHqMRGRgqECfKz2dLTOGJUYYwSqQ5QsOZ+juRI67UhIdmkiMdq0WvEP/zBpmOLvycijTTROD5Q1HGoE5g0QgcUkmwZhNDEJbU/BXiGEmEtemtakpwF1deJt1mw3Ua7s1ZvXVZ1lEBNXAMToELzkELXIM26AAMHsEzeAVv1pP1Yr1bH/PRFavMHIE/sD5/AGB9l+U=</latexit><latexit sha1_base64="bUkEoLy7uA9rfmY3VTmhcjWV7WA=">AAACBHicbVA7T8MwGHR4lvIKMHaxqJCYqqRCgrGChbFI9CE1IXJcp7FqO8F2kKqoAwt/hYUBhFj5EWz8G5w2A7ScZOl8953s78KUUaUd59taWV1b39isbFW3d3b39u2Dw65KMolJBycskf0QKcKoIB1NNSP9VBLEQ0Z64fiq8HsPRCqaiFs9SYnP0UjQiGKkjRTYNU/GSeClMfUU5eQeesNEw+J+1wzsutNwZoDLxC1JHZRoB/aXSeOME6ExQ0oNXCfVfo6kppiRadXLFEkRHqMRGRgqECfKz2dLTOGJUYYwSqQ5QsOZ+juRI67UhIdmkiMdq0WvEP/zBpmOLvycijTTROD5Q1HGoE5g0QgcUkmwZhNDEJbU/BXiGEmEtemtakpwF1deJt1mw3Ua7s1ZvXVZ1lEBNXAMToELzkELXIM26AAMHsEzeAVv1pP1Yr1bH/PRFavMHIE/sD5/AGB9l+U=</latexit>

QUINTESSENTIAL	INFLATION

Runaway	poten(al:

• Fast roll 
• Amplification of GW

Jaman	&	Sami	et	al.	(2022)



UV

Infla(on

IR

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

�
<latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit>

Kina(on Hea(ng

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

⇢� ⇠ a�6
<latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit><latexit sha1_base64="NskJG0VGiiSs4H7ET68HM6+3Xgw=">AAAB/nicdVDLSsNAFJ34rPUVFVduBovgxjCpNba7ohuXFewDmhgm00k7dPJgZiKUUPBX3LhQxK3f4c6/cfoQVPTAhcM593LvPUHKmVQIfRgLi0vLK6uFteL6xubWtrmz25JJJghtkoQnohNgSTmLaVMxxWknFRRHAaftYHg58dt3VEiWxDdqlFIvwv2YhYxgpSXf3HfFIPHddMCgK1kE8W1+4ox9s4SsWg1VbAci6wyhslPTBJ2Wq44DbQtNUQJzNHzz3e0lJItorAjHUnZtlCovx0Ixwum46GaSppgMcZ92NY1xRKWXT88fwyOt9GCYCF2xglP1+0SOIylHUaA7I6wG8rc3Ef/yupkKq17O4jRTNCazRWHGoUrgJAvYY4ISxUeaYCKYvhWSARaYKJ1YUYfw9Sn8n7TKlo0s+7pSql/M4yiAA3AIjoENzkEdXIEGaAICcvAAnsCzcW88Gi/G66x1wZjP7IEfMN4+AdjflWk=</latexit>

⇢r ⇠ a�4
<latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit>

⇥ =
⇢kinr

⇢kin�
<latexit sha1_base64="aTw6l9SDvZEvV1bhP2nSp7xGggM=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY5kRQTdC0Y3LCn1BZxwyaaYTmkmGJCOUYb7Cjb/ixoUibsWdf2P6WNTWAxdOzrmX3HvClFGlHefHKq2srq1vlDcrW9s7u3v2/kFbiUxi0sKCCdkNkSKMctLSVDPSTSVBSchIJxzejv3OI5GKCt7Uo5T4CRpwGlGMtJEC+8xrxkQjeA29SCKcezIWD/mQ8iKQxfzLS2NaBHbVqTkTwGXizkgVzNAI7G+vL3CWEK4xQ0r1XCfVfo6kppiRouJliqQID9GA9AzlKCHKzydnFfDEKH0YCWmKazhR5ydylCg1SkLTmSAdq0VvLP7n9TIdXfk55WmmCcfTj6KMQS3gOCPYp5JgzUaGICyp2RXiGJl4tEmyYkJwF09eJu3zmuvU3PuLav1mFkcZHIFjcApccAnq4A40QAtg8ARewBt4t56tV+vD+py2lqzZzCH4A+vrF8rZoGs=</latexit><latexit sha1_base64="aTw6l9SDvZEvV1bhP2nSp7xGggM=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY5kRQTdC0Y3LCn1BZxwyaaYTmkmGJCOUYb7Cjb/ixoUibsWdf2P6WNTWAxdOzrmX3HvClFGlHefHKq2srq1vlDcrW9s7u3v2/kFbiUxi0sKCCdkNkSKMctLSVDPSTSVBSchIJxzejv3OI5GKCt7Uo5T4CRpwGlGMtJEC+8xrxkQjeA29SCKcezIWD/mQ8iKQxfzLS2NaBHbVqTkTwGXizkgVzNAI7G+vL3CWEK4xQ0r1XCfVfo6kppiRouJliqQID9GA9AzlKCHKzydnFfDEKH0YCWmKazhR5ydylCg1SkLTmSAdq0VvLP7n9TIdXfk55WmmCcfTj6KMQS3gOCPYp5JgzUaGICyp2RXiGJl4tEmyYkJwF09eJu3zmuvU3PuLav1mFkcZHIFjcApccAnq4A40QAtg8ARewBt4t56tV+vD+py2lqzZzCH4A+vrF8rZoGs=</latexit><latexit sha1_base64="aTw6l9SDvZEvV1bhP2nSp7xGggM=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY5kRQTdC0Y3LCn1BZxwyaaYTmkmGJCOUYb7Cjb/ixoUibsWdf2P6WNTWAxdOzrmX3HvClFGlHefHKq2srq1vlDcrW9s7u3v2/kFbiUxi0sKCCdkNkSKMctLSVDPSTSVBSchIJxzejv3OI5GKCt7Uo5T4CRpwGlGMtJEC+8xrxkQjeA29SCKcezIWD/mQ8iKQxfzLS2NaBHbVqTkTwGXizkgVzNAI7G+vL3CWEK4xQ0r1XCfVfo6kppiRouJliqQID9GA9AzlKCHKzydnFfDEKH0YCWmKazhR5ydylCg1SkLTmSAdq0VvLP7n9TIdXfk55WmmCcfTj6KMQS3gOCPYp5JgzUaGICyp2RXiGJl4tEmyYkJwF09eJu3zmuvU3PuLav1mFkcZHIFjcApccAnq4A40QAtg8ARewBt4t56tV+vD+py2lqzZzCH4A+vrF8rZoGs=</latexit><latexit sha1_base64="aTw6l9SDvZEvV1bhP2nSp7xGggM=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY5kRQTdC0Y3LCn1BZxwyaaYTmkmGJCOUYb7Cjb/ixoUibsWdf2P6WNTWAxdOzrmX3HvClFGlHefHKq2srq1vlDcrW9s7u3v2/kFbiUxi0sKCCdkNkSKMctLSVDPSTSVBSchIJxzejv3OI5GKCt7Uo5T4CRpwGlGMtJEC+8xrxkQjeA29SCKcezIWD/mQ8iKQxfzLS2NaBHbVqTkTwGXizkgVzNAI7G+vL3CWEK4xQ0r1XCfVfo6kppiRouJliqQID9GA9AzlKCHKzydnFfDEKH0YCWmKazhR5ydylCg1SkLTmSAdq0VvLP7n9TIdXfk55WmmCcfTj6KMQS3gOCPYp5JgzUaGICyp2RXiGJl4tEmyYkJwF09eJu3zmuvU3PuLav1mFkcZHIFjcApccAnq4A40QAtg8ARewBt4t56tV+vD+py2lqzZzCH4A+vrF8rZoGs=</latexit>

⇥ & 10�16

✓
Hkin

1011GeV

◆2

<latexit sha1_base64="5TDDQGf7YkkZh2AdTWLYh/rL4Pk="></latexit><latexit sha1_base64="5TDDQGf7YkkZh2AdTWLYh/rL4Pk="></latexit><latexit sha1_base64="5TDDQGf7YkkZh2AdTWLYh/rL4Pk="></latexit><latexit sha1_base64="5TDDQGf7YkkZh2AdTWLYh/rL4Pk="></latexit>

QUINTESSENTIAL	INFLATION

Runaway	poten(al:

• Gravitational reheating 
• Instant preheating 
• Ricci reheating



UV

Infla(on

IR

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

�
<latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit>

Kina(on Hea(ng HBB

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

⇢r ⇠ a�4
<latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit><latexit sha1_base64="YxygxG+42i1bbOh6rp85jE6R/1U=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjCpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgPVbAci6xShqtPQBJ1U644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9lWt0jxfxFEE++AAHAEbnIEmuAQt0AYE3IMH8ASejdx4NF6M13lrwVjM7IEfMN4+AYqqlB4=</latexit>

⇢m ⇠ a�3
<latexit sha1_base64="cvHWQvS6wgCZDLIoa0hklx0bTms=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1truim5cVrAP6NSSSdM2NJkZkoxYhvkVNy4UceuPuPNvTB+Cih64cDjnXu69x484UxqhDyuzsrq2vpHdzG1t7+zu2fv5lgpjSWiThDyUHR8ryllAm5ppTjuRpFj4nLb9yeXMb99RqVgY3OhpRHsCjwI2ZARrI/XtvCfHYV9ATzEB8W1yWkr7dgE5tRoquxWInDOEipWaIahUrFYq0HXQHAWwRKNvv3uDkMSCBppwrFTXRZHuJVhqRjhNc16saITJBI9o19AAC6p6yfz2FB4bZQCHoTQVaDhXv08kWCg1Fb7pFFiP1W9vJv7ldWM9rPYSFkSxpgFZLBrGHOoQzoKAAyYp0XxqCCaSmVshGWOJiTZx5UwIX5/C/0mr6LjIca/LhfrFMo4sOARH4AS44BzUwRVogCYg4B48gCfwbKXWo/VivS5aM9Zy5gD8gPX2CYFVlBg=</latexit><latexit sha1_base64="cvHWQvS6wgCZDLIoa0hklx0bTms=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1truim5cVrAP6NSSSdM2NJkZkoxYhvkVNy4UceuPuPNvTB+Cih64cDjnXu69x484UxqhDyuzsrq2vpHdzG1t7+zu2fv5lgpjSWiThDyUHR8ryllAm5ppTjuRpFj4nLb9yeXMb99RqVgY3OhpRHsCjwI2ZARrI/XtvCfHYV9ATzEB8W1yWkr7dgE5tRoquxWInDOEipWaIahUrFYq0HXQHAWwRKNvv3uDkMSCBppwrFTXRZHuJVhqRjhNc16saITJBI9o19AAC6p6yfz2FB4bZQCHoTQVaDhXv08kWCg1Fb7pFFiP1W9vJv7ldWM9rPYSFkSxpgFZLBrGHOoQzoKAAyYp0XxqCCaSmVshGWOJiTZx5UwIX5/C/0mr6LjIca/LhfrFMo4sOARH4AS44BzUwRVogCYg4B48gCfwbKXWo/VivS5aM9Zy5gD8gPX2CYFVlBg=</latexit><latexit sha1_base64="cvHWQvS6wgCZDLIoa0hklx0bTms=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1truim5cVrAP6NSSSdM2NJkZkoxYhvkVNy4UceuPuPNvTB+Cih64cDjnXu69x484UxqhDyuzsrq2vpHdzG1t7+zu2fv5lgpjSWiThDyUHR8ryllAm5ppTjuRpFj4nLb9yeXMb99RqVgY3OhpRHsCjwI2ZARrI/XtvCfHYV9ATzEB8W1yWkr7dgE5tRoquxWInDOEipWaIahUrFYq0HXQHAWwRKNvv3uDkMSCBppwrFTXRZHuJVhqRjhNc16saITJBI9o19AAC6p6yfz2FB4bZQCHoTQVaDhXv08kWCg1Fb7pFFiP1W9vJv7ldWM9rPYSFkSxpgFZLBrGHOoQzoKAAyYp0XxqCCaSmVshGWOJiTZx5UwIX5/C/0mr6LjIca/LhfrFMo4sOARH4AS44BzUwRVogCYg4B48gCfwbKXWo/VivS5aM9Zy5gD8gPX2CYFVlBg=</latexit><latexit sha1_base64="cvHWQvS6wgCZDLIoa0hklx0bTms=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1truim5cVrAP6NSSSdM2NJkZkoxYhvkVNy4UceuPuPNvTB+Cih64cDjnXu69x484UxqhDyuzsrq2vpHdzG1t7+zu2fv5lgpjSWiThDyUHR8ryllAm5ppTjuRpFj4nLb9yeXMb99RqVgY3OhpRHsCjwI2ZARrI/XtvCfHYV9ATzEB8W1yWkr7dgE5tRoquxWInDOEipWaIahUrFYq0HXQHAWwRKNvv3uDkMSCBppwrFTXRZHuJVhqRjhNc16saITJBI9o19AAC6p6yfz2FB4bZQCHoTQVaDhXv08kWCg1Fb7pFFiP1W9vJv7ldWM9rPYSFkSxpgFZLBrGHOoQzoKAAyYp0XxqCCaSmVshGWOJiTZx5UwIX5/C/0mr6LjIca/LhfrFMo4sOARH4AS44BzUwRVogCYg4B48gCfwbKXWo/VivS5aM9Zy5gD8gPX2CYFVlBg=</latexit>

Freezing Tracking
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<latexit sha1_base64="/ORD5vy6fp+/ecCXWPORmKV4vRk="></latexit><latexit sha1_base64="/ORD5vy6fp+/ecCXWPORmKV4vRk="></latexit><latexit sha1_base64="/ORD5vy6fp+/ecCXWPORmKV4vRk="></latexit><latexit sha1_base64="/ORD5vy6fp+/ecCXWPORmKV4vRk="></latexit>

QUINTESSENTIAL	INFLATION

Runaway	poten(al:

• C o s m o n 
subdominant and 
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b a c k g r o u n d 
evolution



UV

Infla(on

IR

V
<latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit><latexit sha1_base64="P7mc3gjcRrgVSL+Zc8k+RhpIZFI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAm elfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AsrGM2g==</latexit>

�
<latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit><latexit sha1_base64="vMCmCBvrQqvMkcZe5c78yK19qu0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGqQxH9YbXtObA68SvyQNKNEe1r8Go4RmkilLBTGm73upDXKiLaeCzWqDzLCU0AkZs76jikhmgnx+6wyfOWWEo0S7UhbP1d8TOZHGTGXoOiWxsVn2CvE/r5/Z6DrIuUozyxRdLIoygW2Ci8fxiGtGrZg6Qqjm7lZMY6IJtS6emgvBX355lXQvmr7X9O8vG62bMo4qnMApnIMPV9CCO2hDByjE8Ayv8IYkekHv6GPRWkHlzDH8Afr8AROIjj8=</latexit>

Kina(on

⇢
<latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit><latexit sha1_base64="PjOC8f12GtePOBgdPx3dJet4XJk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKthbaUDbbTbN0P8LuRiihf8GLB0W8+oe8+W/ctDlo64OBx3szzMyLUs6M9f1vr7K2vrG5Vd2u7ezu7R/UD4+6RmWa0A5RXOlehA3lTNKOZZbTXqopFhGnj9HktvAfn6g2TMkHO01pKPBYspgRbAtpoBM1rDf8pj8HWiVBSRpQoj2sfw1GimSCSks4NqYf+KkNc6wtI5zOaoPM0BSTCR7TvqMSC2rCfH7rDJ05ZYRipV1Ji+bq74kcC2OmInKdAtvELHuF+J/Xz2x8HeZMppmlkiwWxRlHVqHicTRimhLLp45gopm7FZEEa0ysi6fmQgiWX14l3Ytm4DeD+8tG66aMowoncArnEMAVtOAO2tABAgk8wyu8ecJ78d69j0VrxStnjuEPvM8fH6yORw==</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit>

⇢r ⇠ a�3
<latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1XgN4jj62LUIxl0ZJMvzD/eUd0A=">AAAB8HicbZA7T8MwFIVvyquUAqEri0WFxEKVwAAjEgtjkehDakLkuE5r1Y4j20FUUf4KCwMI8WvY+De4jwFajmTp0zm27vWJM8608bxvp7KxubW9U92t7dX3Dw7do3pXy1wR2iGSS9WPsaacpbRjmOG0nymKRcxpL57czvLeE1WayfTBTDMaCjxKWcIINtaK3EagxjJSKNBMIPxYnF+Wkdv0Wt5caB38JTRhqXbkfgVDSXJBU0M41nrge5kJC6wMI5yWtSDXNMNkgkd0YDHFguqwmO9eolPrDFEilT2pQXP394sCC62nIrY3BTZjvZrNzP+yQW6S67BgaZYbmpLFoCTnyEg0KwINmaLE8KkFTBSzuyIyxgoTY+uq2RL81S+vQ/ei5Xst/96DKhzDCZyBD1dwA3fQhg4QeIYXeIN3p3RenY9FXRVn2VsD/sj5/AG+qpJr</latexit><latexit sha1_base64="Fm4twfRDUjzYAiiMhlgmhFlyM2U=">AAAB8HicdZBLSwMxFIXv1FetVWu3boJFcOOQaXVsd4IblxXsAzpjyaRpG5p5kGTEMvSvuHGhiL/Gnf/G9CGo6IHA4ZyEe/MFieBKY/xh5dbWNza38tuFneLu3n7poNhWcSopa9FYxLIbEMUEj1hLcy1YN5GMhIFgnWByNe8790wqHke3epowPySjiA85JdpE/VLZk+O4L5GneIjIXXZam/VLFWw3GvjMcRG2zzGuug1jcK1ad13k2HihCqzU7JfevUFM05BFmgqiVM/BifYzIjWngs0KXqpYQuiEjFjP2IiETPnZYvcZOjbJAA1jaU6k0SL9/iIjoVLTMDA3Q6LH6nc3D//qeqke1v2MR0mqWUSXg4apQDpGcxBowCWjWkyNIVRysyuiYyIJ1QZXwUD4+in637SrtoNt5wZDHg7hCE7AgQu4hGtoQgsoPMAjPMOLNbOerNclrpy14laGH7LePgEpfpK3</latexit><latexit sha1_base64="HCXKrhR1OU97q4OhIVnaGEpK8I4=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgxjBpNba7ohuXFWwrNDFMptN26OTBzEQsIb/ixoUibv0Rd/6N04egogcuHM65l3vvCRLOpELowygsLa+srhXXSxubW9s75m65I+NUENomMY/FTYAl5SyibcUUpzeJoDgMOO0G44up372jQrI4ulaThHohHkZswAhWWvLNsitGsS+gK1kI8W12XMt9s4KsRgOd2A5E1ilCVaehCapV644DbQvNUAELtHzz3e3HJA1ppAjHUvZslCgvw0IxwmleclNJE0zGeEh7mkY4pNLLZrfn8FArfTiIha5IwZn6fSLDoZSTMNCdIVYj+dubin95vVQN6l7GoiRVNCLzRYOUQxXDaRCwzwQlik80wUQwfSskIywwUTqukg7h61P4P+lULRtZ9hWqNM8XcRTBPjgAR8AGZ6AJLkELtAEB9+ABPIFnIzcejRfjdd5aMBYze+AHjLdPh+WUGQ==</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit><latexit sha1_base64="IDclqv9CjRqzzyoeikbEp3q+SnI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgxiHT1rHdFd24rGAf0Kklk2ba0MyDJCOWYX7FjQtF3Poj7vwb04egogcuHM65l3vv8WLOpELow8itrK6tb+Q3C1vbO7t75n6xLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve5HLmd+6okCwKb9Q0pv0Aj0LmM4KVlgZm0RXjaCCgK1kA8W16WskGZglZ9Tqq2g5E1hlCZaeuCaqUa44DbQvNUQJLNAfmuzuMSBLQUBGOpezZKFb9FAvFCKdZwU0kjTGZ4BHtaRrigMp+Or89g8daGUI/ErpCBefq94kUB1JOA093BliN5W9vJv7l9RLl1/opC+NE0ZAsFvkJhyqCsyDgkAlKFJ9qgolg+lZIxlhgonRcBR3C16fwf9IuWzay7OtqqXGxjCMPDsEROAE2OAcNcAWaoAUIuAcP4Ak8G5nxaLwYr4vWnLGcOQA/YLx9AokllB0=</latexit>

⇢r ⇠ const
<latexit sha1_base64="oU4BLtFK1xGCjXkjrRjVmh1w9/Q=">AAACAHicdVC7SgNBFJ2NrxhfUQsLm8EgWC2zMcakC9pYRjCJkA1hdjJJhsxjmZkVwpLGX7GxUMTWz7Dzb5w8BBU9cOFwzr3ce08Uc2YsQh9eZml5ZXUtu57b2Nza3snv7jWNSjShDaK40rcRNpQzSRuWWU5vY02xiDhtRaPLqd+6o9owJW/sOKYdgQeS9RnB1knd/EGoh6qrYWiYgGmoBSRKGjvp5gvIr1ZRKShD5J8hVCxXHUGnxUq5DAMfzVAAC9S7+fewp0giqLSEY2PaAYptJ8XaMsLpJBcmhsaYjPCAth2VWFDTSWcPTOCxU3qwr7QraeFM/T6RYmHMWESuU2A7NL+9qfiX105sv9JJmYwTSyWZL+onHFoFp2nAHtOUWD52BBPN3K2QDLHGxLrMci6Er0/h/6RZ9APkB9elQu1iEUcWHIIjcAICcA5q4ArUQQMQMAEP4Ak8e/feo/fivc5bM95iZh/8gPf2CQdZlrI=</latexit><latexit sha1_base64="oU4BLtFK1xGCjXkjrRjVmh1w9/Q=">AAACAHicdVC7SgNBFJ2NrxhfUQsLm8EgWC2zMcakC9pYRjCJkA1hdjJJhsxjmZkVwpLGX7GxUMTWz7Dzb5w8BBU9cOFwzr3ce08Uc2YsQh9eZml5ZXUtu57b2Nza3snv7jWNSjShDaK40rcRNpQzSRuWWU5vY02xiDhtRaPLqd+6o9owJW/sOKYdgQeS9RnB1knd/EGoh6qrYWiYgGmoBSRKGjvp5gvIr1ZRKShD5J8hVCxXHUGnxUq5DAMfzVAAC9S7+fewp0giqLSEY2PaAYptJ8XaMsLpJBcmhsaYjPCAth2VWFDTSWcPTOCxU3qwr7QraeFM/T6RYmHMWESuU2A7NL+9qfiX105sv9JJmYwTSyWZL+onHFoFp2nAHtOUWD52BBPN3K2QDLHGxLrMci6Er0/h/6RZ9APkB9elQu1iEUcWHIIjcAICcA5q4ArUQQMQMAEP4Ak8e/feo/fivc5bM95iZh/8gPf2CQdZlrI=</latexit><latexit sha1_base64="oU4BLtFK1xGCjXkjrRjVmh1w9/Q=">AAACAHicdVC7SgNBFJ2NrxhfUQsLm8EgWC2zMcakC9pYRjCJkA1hdjJJhsxjmZkVwpLGX7GxUMTWz7Dzb5w8BBU9cOFwzr3ce08Uc2YsQh9eZml5ZXUtu57b2Nza3snv7jWNSjShDaK40rcRNpQzSRuWWU5vY02xiDhtRaPLqd+6o9owJW/sOKYdgQeS9RnB1knd/EGoh6qrYWiYgGmoBSRKGjvp5gvIr1ZRKShD5J8hVCxXHUGnxUq5DAMfzVAAC9S7+fewp0giqLSEY2PaAYptJ8XaMsLpJBcmhsaYjPCAth2VWFDTSWcPTOCxU3qwr7QraeFM/T6RYmHMWESuU2A7NL+9qfiX105sv9JJmYwTSyWZL+onHFoFp2nAHtOUWD52BBPN3K2QDLHGxLrMci6Er0/h/6RZ9APkB9elQu1iEUcWHIIjcAICcA5q4ArUQQMQMAEP4Ak8e/feo/fivc5bM95iZh/8gPf2CQdZlrI=</latexit><latexit sha1_base64="oU4BLtFK1xGCjXkjrRjVmh1w9/Q=">AAACAHicdVC7SgNBFJ2NrxhfUQsLm8EgWC2zMcakC9pYRjCJkA1hdjJJhsxjmZkVwpLGX7GxUMTWz7Dzb5w8BBU9cOFwzr3ce08Uc2YsQh9eZml5ZXUtu57b2Nza3snv7jWNSjShDaK40rcRNpQzSRuWWU5vY02xiDhtRaPLqd+6o9owJW/sOKYdgQeS9RnB1knd/EGoh6qrYWiYgGmoBSRKGjvp5gvIr1ZRKShD5J8hVCxXHUGnxUq5DAMfzVAAC9S7+fewp0giqLSEY2PaAYptJ8XaMsLpJBcmhsaYjPCAth2VWFDTSWcPTOCxU3qwr7QraeFM/T6RYmHMWESuU2A7NL+9qfiX105sv9JJmYwTSyWZL+onHFoFp2nAHtOUWD52BBPN3K2QDLHGxLrMci6Er0/h/6RZ9APkB9elQu1iEUcWHIIjcAICcA5q4ArUQQMQMAEP4Ak8e/feo/fivc5bM95iZh/8gPf2CQdZlrI=</latexit>

Hea(ng HBB DE

Tracking DE

V 0
e↵ = V 0(�) + �(�)(⇢⌫ � 3p⌫)

<latexit sha1_base64="ZWrY8rc9/i5iR+fnHwAMuOcC2R4=">AAACH3icbVDLSgMxFM3UV62vqks3wSJtEcuMiroRim5cVrBV6JQhk96xoZnMkGSEMvRP3PgrblwoIu76N6btLLT1QMjJOfdyc48fc6a0bY+s3MLi0vJKfrWwtr6xuVXc3mmpKJEUmjTikXzwiQLOBDQ10xweYgkk9Dnc+/3rsX//BFKxSNzpQQydkDwKFjBKtJG84lmr7KWuDDEEwRBf4la54sY9VsWHrg+aZI+KK3uR54rk6CQeX1WvWLJr9gR4njgZKaEMDa/47XYjmoQgNOVEqbZjx7qTEqkZ5TAsuImCmNA+eYS2oYKEoDrpZL8hPjBKFweRNEdoPFF/d6QkVGoQ+qYyJLqnZr2x+J/XTnRw0UmZiBMNgk4HBQnHOsLjsHCXSaCaDwwhVDLzV0x7RBKqTaQFE4Izu/I8aR3XHLvm3J6W6ldZHHm0h/ZRBTnoHNXRDWqgJqLoGb2id/RhvVhv1qf1NS3NWVnPLvoDa/QD1j+gYg==</latexit><latexit sha1_base64="ZWrY8rc9/i5iR+fnHwAMuOcC2R4=">AAACH3icbVDLSgMxFM3UV62vqks3wSJtEcuMiroRim5cVrBV6JQhk96xoZnMkGSEMvRP3PgrblwoIu76N6btLLT1QMjJOfdyc48fc6a0bY+s3MLi0vJKfrWwtr6xuVXc3mmpKJEUmjTikXzwiQLOBDQ10xweYgkk9Dnc+/3rsX//BFKxSNzpQQydkDwKFjBKtJG84lmr7KWuDDEEwRBf4la54sY9VsWHrg+aZI+KK3uR54rk6CQeX1WvWLJr9gR4njgZKaEMDa/47XYjmoQgNOVEqbZjx7qTEqkZ5TAsuImCmNA+eYS2oYKEoDrpZL8hPjBKFweRNEdoPFF/d6QkVGoQ+qYyJLqnZr2x+J/XTnRw0UmZiBMNgk4HBQnHOsLjsHCXSaCaDwwhVDLzV0x7RBKqTaQFE4Izu/I8aR3XHLvm3J6W6ldZHHm0h/ZRBTnoHNXRDWqgJqLoGb2id/RhvVhv1qf1NS3NWVnPLvoDa/QD1j+gYg==</latexit><latexit sha1_base64="ZWrY8rc9/i5iR+fnHwAMuOcC2R4=">AAACH3icbVDLSgMxFM3UV62vqks3wSJtEcuMiroRim5cVrBV6JQhk96xoZnMkGSEMvRP3PgrblwoIu76N6btLLT1QMjJOfdyc48fc6a0bY+s3MLi0vJKfrWwtr6xuVXc3mmpKJEUmjTikXzwiQLOBDQ10xweYgkk9Dnc+/3rsX//BFKxSNzpQQydkDwKFjBKtJG84lmr7KWuDDEEwRBf4la54sY9VsWHrg+aZI+KK3uR54rk6CQeX1WvWLJr9gR4njgZKaEMDa/47XYjmoQgNOVEqbZjx7qTEqkZ5TAsuImCmNA+eYS2oYKEoDrpZL8hPjBKFweRNEdoPFF/d6QkVGoQ+qYyJLqnZr2x+J/XTnRw0UmZiBMNgk4HBQnHOsLjsHCXSaCaDwwhVDLzV0x7RBKqTaQFE4Izu/I8aR3XHLvm3J6W6ldZHHm0h/ZRBTnoHNXRDWqgJqLoGb2id/RhvVhv1qf1NS3NWVnPLvoDa/QD1j+gYg==</latexit><latexit sha1_base64="ZWrY8rc9/i5iR+fnHwAMuOcC2R4=">AAACH3icbVDLSgMxFM3UV62vqks3wSJtEcuMiroRim5cVrBV6JQhk96xoZnMkGSEMvRP3PgrblwoIu76N6btLLT1QMjJOfdyc48fc6a0bY+s3MLi0vJKfrWwtr6xuVXc3mmpKJEUmjTikXzwiQLOBDQ10xweYgkk9Dnc+/3rsX//BFKxSNzpQQydkDwKFjBKtJG84lmr7KWuDDEEwRBf4la54sY9VsWHrg+aZI+KK3uR54rk6CQeX1WvWLJr9gR4njgZKaEMDa/47XYjmoQgNOVEqbZjx7qTEqkZ5TAsuImCmNA+eYS2oYKEoDrpZL8hPjBKFweRNEdoPFF/d6QkVGoQ+qYyJLqnZr2x+J/XTnRw0UmZiBMNgk4HBQnHOsLjsHCXSaCaDwwhVDLzV0x7RBKqTaQFE4Izu/I8aR3XHLvm3J6W6ldZHHm0h/ZRBTnoHNXRDWqgJqLoGb2id/RhvVhv1qf1NS3NWVnPLvoDa/QD1j+gYg==</latexit>

QUINTESSENTIAL	INFLATION

Runaway	poten(al:

• C o s m o n 
d e f r o s t a n d 
s t a r t s t o 
dominate


