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Introduction

Swampland program:  criteria to distinguish low energy 
Lagrangians admitting a UV completion in ST (QG)  

CFT  inconsistenciesSwampland constraints 
on 4d EFTS

AdS/CFTTopic of this talk:

 reformulation
or?

Why?

• AdS/CFT universal  tool for QG, not just ST

• Bootstrap very successful in mapping space of allowed theories

• Develop independent framework to test debated constructions



Conclusions and Outlook

Plan of the talk

CFT positivity bounds and how to apply them

Intro: Holographic CFTs

LVS dual as a motivating scenario

A conjecture on mixed 
anomalous dimensions

Other examples (E.g. KKLT)

Relation to distance 
conjecture

A new inequality on 
mixed anomalous 

dimensions

DBI “at the edge of the Swamp”



Holographic CFTs

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2
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anomalous dimension+�(n, l)
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Single trace primaries �1,�2
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Dimension

OPE:

� = �1 +�2 + 2n+ `
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Gravity dual is weakly coupled and amenable to perturbative analysis

� = g2N �! (R/`S)
d >> 1
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Expansion in large      parametr or equivalentN
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Large gap in the spectrum  �gap >> 1
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conformal blocks

OPE coefficients

Solution to bootstrap 
equations 

Quartic (derivative) 
vertices

Bootstrap Equation:

[Heemskerk,Penedones,

Polchinski,Sully ’05]
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X

�,`
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!

<latexit sha1_base64="KlYrU8jd03uQjyVRAJ71HzusTFU="></latexit><latexit sha1_base64="KlYrU8jd03uQjyVRAJ71HzusTFU="></latexit><latexit sha1_base64="KlYrU8jd03uQjyVRAJ71HzusTFU="></latexit><latexit sha1_base64="KlYrU8jd03uQjyVRAJ71HzusTFU="></latexit>

The bootstrap

No constraints from crossing symmetry alone



CFT positivity bounds

 ⌧ = �� `
<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE on the light cone

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

L =
g

⇤4
(r')4 g > 0

<latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit>

on AdS

⌧⇤`3 � ⌧⇤`1
`3 � `1


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`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Caron-Huot ’17] + [Costa, Hansen, Penedones ’17] 
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<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>
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Generalization of flat 
space S-matrix bounds

[Adams,Arkani-Hamed,Dubovsky,
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The Large Volume Scenario
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 AdS vacuum:

Motivating scenario: Low energy dynamics of moduli in ST

      LVS: Type IIB flux compactification, with all moduli stabilised 
at an exponentially large volume 

[Conlon,Quevedo,Suruliz ’05]
[Balasubramanian,Berglund,Conlon,Quevedo ’05]



Holographic reformulation of LVS
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 Putative 3d CFT  dual4d moduli EFT in AdS 

AdS/CFT

Crucial property of LVS: 
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

�<latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>

What happens to the CFT?

Divergent       as   fa
<latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit>

V ! 1
<latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
<latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit>



Can we apply the positivity bounds?

Contact diagrams: 

[Fitzpatrick,Katz,Poland,
Simmons-Duffin ’12]

Finite support in the spin

`  #@

2
<latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit>

Exchange diagrams: 

Manifestly negative

�(0, `) / ��2
<latexit sha1_base64="HOKj6zsNj5aUxrFbe7HzROupnM4="></latexit><latexit sha1_base64="HOKj6zsNj5aUxrFbe7HzROupnM4="></latexit><latexit sha1_base64="HOKj6zsNj5aUxrFbe7HzROupnM4="></latexit><latexit sha1_base64="HOKj6zsNj5aUxrFbe7HzROupnM4="></latexit>

Arbitrary large spin

BUTVS

For identical operators, not quite…

[Heemskerk,Penedones,

Polchinski,Sully ’05]

 
Claim:              correlates with swampland conditions                �'a(0, `)

<latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit>



Mixed anomalous dimensions
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`s
<latexit sha1_base64="z1J/ll4lA6d3e6hk+7W/AsOJQa8="></latexit><latexit sha1_base64="z1J/ll4lA6d3e6hk+7W/AsOJQa8="></latexit><latexit sha1_base64="z1J/ll4lA6d3e6hk+7W/AsOJQa8="></latexit><latexit sha1_base64="z1J/ll4lA6d3e6hk+7W/AsOJQa8="></latexit>

Lowest lying pole in s-channel dominates the integral

[Costa,Goncalves,Penedones ’12]

M(s, t) '
1X

m=0

Q`,m(t)

s��+ `� 2m
+ P`�1(t) + s $ t+ s $ u

<latexit sha1_base64="YYkIiNI5/UL1heLrpP4dussKuN0="></latexit><latexit sha1_base64="YYkIiNI5/UL1heLrpP4dussKuN0="></latexit><latexit sha1_base64="YYkIiNI5/UL1heLrpP4dussKuN0="></latexit><latexit sha1_base64="YYkIiNI5/UL1heLrpP4dussKuN0="></latexit>

LLV S = g'3 � µ'@µa@
µa

<latexit sha1_base64="c3Yu0MPniDNlyW0t5HimB9a/fVE="></latexit><latexit sha1_base64="c3Yu0MPniDNlyW0t5HimB9a/fVE="></latexit><latexit sha1_base64="c3Yu0MPniDNlyW0t5HimB9a/fVE="></latexit><latexit sha1_base64="c3Yu0MPniDNlyW0t5HimB9a/fVE="></latexit>

A(u, v)
<latexit sha1_base64="/p2Y5MQ6IHdj8q0dn+2bABIJ+m4=">AAAB+XicdVDLSsNAFL3xWesr6tLNYBEqSEiqUN1V3LisYB/QhjKZTtqhk0mYmRRK6J+4caGIW//EnX/jpK3g88DA4Zx7uWdOkHCmtOu+W0vLK6tr64WN4ubW9s6uvbffVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01Ywus791phKxWJxpycJ9SM8ECxkBGsj9Wy7G2E9JJhnV9Nyejo+6dkl17msVs+8CvpNPMedoQQL1Hv2W7cfkzSiQhOOlep4bqL9DEvNCKfTYjdVNMFkhAe0Y6jAEVV+Nks+RcdG6aMwluYJjWbq140MR0pNosBM5jnVTy8X//I6qQ4v/IyJJNVUkPmhMOVIxyivAfWZpETziSGYSGayIjLEEhNtyiqaEj5/iv4nzYrjuY53e16q1RZ1FOAQjqAMHlShBjdQhwYQGMM9PMKTlVkP1rP1Mh9dshY7B/AN1usHWYeTdw==</latexit><latexit sha1_base64="/p2Y5MQ6IHdj8q0dn+2bABIJ+m4=">AAAB+XicdVDLSsNAFL3xWesr6tLNYBEqSEiqUN1V3LisYB/QhjKZTtqhk0mYmRRK6J+4caGIW//EnX/jpK3g88DA4Zx7uWdOkHCmtOu+W0vLK6tr64WN4ubW9s6uvbffVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01Ywus791phKxWJxpycJ9SM8ECxkBGsj9Wy7G2E9JJhnV9Nyejo+6dkl17msVs+8CvpNPMedoQQL1Hv2W7cfkzSiQhOOlep4bqL9DEvNCKfTYjdVNMFkhAe0Y6jAEVV+Nks+RcdG6aMwluYJjWbq140MR0pNosBM5jnVTy8X//I6qQ4v/IyJJNVUkPmhMOVIxyivAfWZpETziSGYSGayIjLEEhNtyiqaEj5/iv4nzYrjuY53e16q1RZ1FOAQjqAMHlShBjdQhwYQGMM9PMKTlVkP1rP1Mh9dshY7B/AN1usHWYeTdw==</latexit><latexit sha1_base64="/p2Y5MQ6IHdj8q0dn+2bABIJ+m4=">AAAB+XicdVDLSsNAFL3xWesr6tLNYBEqSEiqUN1V3LisYB/QhjKZTtqhk0mYmRRK6J+4caGIW//EnX/jpK3g88DA4Zx7uWdOkHCmtOu+W0vLK6tr64WN4ubW9s6uvbffVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01Ywus791phKxWJxpycJ9SM8ECxkBGsj9Wy7G2E9JJhnV9Nyejo+6dkl17msVs+8CvpNPMedoQQL1Hv2W7cfkzSiQhOOlep4bqL9DEvNCKfTYjdVNMFkhAe0Y6jAEVV+Nks+RcdG6aMwluYJjWbq140MR0pNosBM5jnVTy8X//I6qQ4v/IyJJNVUkPmhMOVIxyivAfWZpETziSGYSGayIjLEEhNtyiqaEj5/iv4nzYrjuY53e16q1RZ1FOAQjqAMHlShBjdQhwYQGMM9PMKTlVkP1rP1Mh9dshY7B/AN1usHWYeTdw==</latexit><latexit sha1_base64="/p2Y5MQ6IHdj8q0dn+2bABIJ+m4=">AAAB+XicdVDLSsNAFL3xWesr6tLNYBEqSEiqUN1V3LisYB/QhjKZTtqhk0mYmRRK6J+4caGIW//EnX/jpK3g88DA4Zx7uWdOkHCmtOu+W0vLK6tr64WN4ubW9s6uvbffVHEqCW2QmMeyHWBFORO0oZnmtJ1IiqOA01Ywus791phKxWJxpycJ9SM8ECxkBGsj9Wy7G2E9JJhnV9Nyejo+6dkl17msVs+8CvpNPMedoQQL1Hv2W7cfkzSiQhOOlep4bqL9DEvNCKfTYjdVNMFkhAe0Y6jAEVV+Nks+RcdG6aMwluYJjWbq140MR0pNosBM5jnVTy8X//I6qQ4v/IyJJNVUkPmhMOVIxyivAfWZpETziSGYSGayIjLEEhNtyiqaEj5/iv4nzYrjuY53e16q1RZ1FOAQjqAMHlShBjdQhwYQGMM9PMKTlVkP1rP1Mh9dshY7B/AN1usHWYeTdw==</latexit>

M(s, t)
<latexit sha1_base64="nAyiBM+TkE5cLdK219BJ0NovPXc=">AAAB7XicdVDLSgNBEOyNrxhfUY9eBoMQQZbdKERvAS9ehAgmEZIlzE5mkzGzM8vMrBCW/IMXD4p49X+8+TdOHoLPgoaiqpvurjDhTBvPe3dyC4tLyyv51cLa+sbmVnF7p6llqghtEMmlugmxppwJ2jDMcHqTKIrjkNNWODyf+K07qjST4tqMEhrEuC9YxAg2VmpelvWROewWS557Vq0e+xX0m/iuN0UJ5qh3i2+dniRpTIUhHGvd9r3EBBlWhhFOx4VOqmmCyRD3adtSgWOqg2x67RgdWKWHIqlsCYOm6teJDMdaj+LQdsbYDPRPbyL+5bVTE50GGRNJaqggs0VRypGRaPI66jFFieEjSzBRzN6KyAArTIwNqGBD+PwU/U+aFdf3XP/qpFSrzePIwx7sQxl8qEINLqAODSBwC/fwCE+OdB6cZ+dl1ppz5jO78A3O6wf7PY68</latexit><latexit sha1_base64="nAyiBM+TkE5cLdK219BJ0NovPXc=">AAAB7XicdVDLSgNBEOyNrxhfUY9eBoMQQZbdKERvAS9ehAgmEZIlzE5mkzGzM8vMrBCW/IMXD4p49X+8+TdOHoLPgoaiqpvurjDhTBvPe3dyC4tLyyv51cLa+sbmVnF7p6llqghtEMmlugmxppwJ2jDMcHqTKIrjkNNWODyf+K07qjST4tqMEhrEuC9YxAg2VmpelvWROewWS557Vq0e+xX0m/iuN0UJ5qh3i2+dniRpTIUhHGvd9r3EBBlWhhFOx4VOqmmCyRD3adtSgWOqg2x67RgdWKWHIqlsCYOm6teJDMdaj+LQdsbYDPRPbyL+5bVTE50GGRNJaqggs0VRypGRaPI66jFFieEjSzBRzN6KyAArTIwNqGBD+PwU/U+aFdf3XP/qpFSrzePIwx7sQxl8qEINLqAODSBwC/fwCE+OdB6cZ+dl1ppz5jO78A3O6wf7PY68</latexit><latexit sha1_base64="nAyiBM+TkE5cLdK219BJ0NovPXc=">AAAB7XicdVDLSgNBEOyNrxhfUY9eBoMQQZbdKERvAS9ehAgmEZIlzE5mkzGzM8vMrBCW/IMXD4p49X+8+TdOHoLPgoaiqpvurjDhTBvPe3dyC4tLyyv51cLa+sbmVnF7p6llqghtEMmlugmxppwJ2jDMcHqTKIrjkNNWODyf+K07qjST4tqMEhrEuC9YxAg2VmpelvWROewWS557Vq0e+xX0m/iuN0UJ5qh3i2+dniRpTIUhHGvd9r3EBBlWhhFOx4VOqmmCyRD3adtSgWOqg2x67RgdWKWHIqlsCYOm6teJDMdaj+LQdsbYDPRPbyL+5bVTE50GGRNJaqggs0VRypGRaPI66jFFieEjSzBRzN6KyAArTIwNqGBD+PwU/U+aFdf3XP/qpFSrzePIwx7sQxl8qEINLqAODSBwC/fwCE+OdB6cZ+dl1ppz5jO78A3O6wf7PY68</latexit><latexit sha1_base64="nAyiBM+TkE5cLdK219BJ0NovPXc=">AAAB7XicdVDLSgNBEOyNrxhfUY9eBoMQQZbdKERvAS9ehAgmEZIlzE5mkzGzM8vMrBCW/IMXD4p49X+8+TdOHoLPgoaiqpvurjDhTBvPe3dyC4tLyyv51cLa+sbmVnF7p6llqghtEMmlugmxppwJ2jDMcHqTKIrjkNNWODyf+K07qjST4tqMEhrEuC9YxAg2VmpelvWROewWS557Vq0e+xX0m/iuN0UJ5qh3i2+dniRpTIUhHGvd9r3EBBlWhhFOx4VOqmmCyRD3adtSgWOqg2x67RgdWKWHIqlsCYOm6teJDMdaj+LQdsbYDPRPbyL+5bVTE50GGRNJaqggs0VRypGRaPI66jFFieEjSzBRzN6KyAArTIwNqGBD+PwU/U+aFdf3XP/qpFSrzePIwx7sQxl8qEINLqAODSBwC/fwCE+OdB6cZ+dl1ppz5jO78A3O6wf7PY68</latexit> Mandelstam-like 

variables



Consequences for LVS 

With LVS couplings,                        �'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>
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<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

V & M4
S

<latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k6F0LZIuwop9UjEpukcQFz/huU0=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcFVmRNCl4MaNUNE+oB2HTJppQzOZIblTKEP/iRsXivhz3PlvTB8LbT0Q+DjnhtycKJPCoOd9O6WNza3tnfJuZa+6f3DoHlVbJs01402WylR3Imq4FIo3UaDknUxzmkSSt6PR7Sxvj7k2IlVPOMl4kNCBErFgFK0Vui5pkd4A7UBC7sPH58vQrXl1by6yDv4SarBUI3S/ev2U5QlXyCQ1put7GQYF1SiY5NNKLzc8o2xEB7xrUdGEm6CYbz4lZ9bpkzjV9igkc/f3jYImxkySyE4mFIdmNZuZ/2XdHOProBAqy5ErtngoziXBlMxqIH2hOUM5sUCZFnZXwoZUU4a2rIotwV/98jq0Luq+V/cfPCjDCZzCOfhwBTdwBw1oAoMxvMAbvDuF8+p8LOoqOcvejuGPnM8flVqRIA==</latexit><latexit sha1_base64="KiEUEw/vkihuFA97C93/imycimw=">AAAB7nicdZBLSwMxFIXv1FetVUe3boJFcDXMFKF1J7hxI1S0D2jHIZOmbWiSGZJMoQz9J25cKOLPcee/MX0IPg8EDufckJsvTjnTxvffncLa+sbmVnG7tFPe3dt3D8otnWSK0CZJeKI6MdaUM0mbhhlOO6miWMSctuPx5bxvT6jSLJF3ZprSUOChZANGsLFR5LqohXpDYwcEuo5u788it+J757V6vVZFv03g+QtVYKVG5L71+gnJBJWGcKx1N/BTE+ZYGUY4nZV6maYpJmM8pF1rJRZUh/li8xk6sUkfDRJljzRokX69kWOh9VTEdlJgM9I/u3n4V9fNzKAe5kymmaGSLB8aZByZBM0xoD5TlBg+tQYTxeyuiIywwsRYWCUL4fOn6H/TqnqB7wU3PhThCI7hFAKowQVcQQOaQGACD/AEz07uPDovS1wFZ8XtEL7Jef0AQliRmw==</latexit><latexit sha1_base64="sYjvO5Asv31kPmelZUXdRVNSoMg=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRFaN0V3LgRKtoHtDFMppN26GQSZiaFEvonblwo4tY/ceffOH0IPg8MHM45l3vnhClnSrvuu1VYWV1b3yhulra2d3b37P2DlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD0cXMb4+pVCwRt3qSUj/GA8EiRrA2UmDbqIV6A20CMboKbu7OArvsOufVWq1aQb+J57hzlGGJRmC/9foJyWIqNOFYqa7nptrPsdSMcDot9TJFU0xGeEC7hgocU+Xn88un6MQofRQl0jyh0Vz9OpHjWKlJHJpkjPVQ/fRm4l9eN9NRzc+ZSDNNBVksijKOdIJmNaA+k5RoPjEEE8nMrYgMscREm7JKpoTPn6L/SavieK7jXbvlen1ZRxGO4BhOwYMq1OESGtAEAmO4h0d4snLrwXq2XhbRgrWcOYRvsF4/AJQ3kvk=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit>

�'  6
<latexit sha1_base64="bkuQhpZT7rHcgTyMY6Wv9fW/C0E=">AAACAHicjVDLSsNAFJ3UV62vqAsXbgaL4KokIuqyqAuXFewDmhAm05t26GQSZyaFErLxV9y4UMStn+HOv3H6WKgoeODC4Zx7ufeeMOVMacf5sEoLi0vLK+XVytr6xuaWvb3TUkkmKTRpwhPZCYkCzgQ0NdMcOqkEEocc2uHwcuK3RyAVS8StHqfgx6QvWMQo0UYK7D3vCrgmQe6NiEwHrMAehzt8GthVt+ZMgf8mVTRHI7DfvV5CsxiEppwo1XWdVPs5kZpRDkXFyxSkhA5JH7qGChKD8vPpAwU+NEoPR4k0JTSeql8nchIrNY5D0xkTPVA/vYn4m9fNdHTu50ykmQZBZ4uijGOd4EkauMckUM3HhhAqmbkV0wGRhGqTWeV/IbSOa65Tc29OqvWLeRxltI8O0BFy0Rmqo2vUQE1EUYEe0BN6tu6tR+vFep21lqz5zC76BuvtE0Nulis=</latexit><latexit sha1_base64="bkuQhpZT7rHcgTyMY6Wv9fW/C0E=">AAACAHicjVDLSsNAFJ3UV62vqAsXbgaL4KokIuqyqAuXFewDmhAm05t26GQSZyaFErLxV9y4UMStn+HOv3H6WKgoeODC4Zx7ufeeMOVMacf5sEoLi0vLK+XVytr6xuaWvb3TUkkmKTRpwhPZCYkCzgQ0NdMcOqkEEocc2uHwcuK3RyAVS8StHqfgx6QvWMQo0UYK7D3vCrgmQe6NiEwHrMAehzt8GthVt+ZMgf8mVTRHI7DfvV5CsxiEppwo1XWdVPs5kZpRDkXFyxSkhA5JH7qGChKD8vPpAwU+NEoPR4k0JTSeql8nchIrNY5D0xkTPVA/vYn4m9fNdHTu50ykmQZBZ4uijGOd4EkauMckUM3HhhAqmbkV0wGRhGqTWeV/IbSOa65Tc29OqvWLeRxltI8O0BFy0Rmqo2vUQE1EUYEe0BN6tu6tR+vFep21lqz5zC76BuvtE0Nulis=</latexit><latexit sha1_base64="bkuQhpZT7rHcgTyMY6Wv9fW/C0E=">AAACAHicjVDLSsNAFJ3UV62vqAsXbgaL4KokIuqyqAuXFewDmhAm05t26GQSZyaFErLxV9y4UMStn+HOv3H6WKgoeODC4Zx7ufeeMOVMacf5sEoLi0vLK+XVytr6xuaWvb3TUkkmKTRpwhPZCYkCzgQ0NdMcOqkEEocc2uHwcuK3RyAVS8StHqfgx6QvWMQo0UYK7D3vCrgmQe6NiEwHrMAehzt8GthVt+ZMgf8mVTRHI7DfvV5CsxiEppwo1XWdVPs5kZpRDkXFyxSkhA5JH7qGChKD8vPpAwU+NEoPR4k0JTSeql8nchIrNY5D0xkTPVA/vYn4m9fNdHTu50ykmQZBZ4uijGOd4EkauMckUM3HhhAqmbkV0wGRhGqTWeV/IbSOa65Tc29OqvWLeRxltI8O0BFy0Rmqo2vUQE1EUYEe0BN6tu6tR+vFep21lqz5zC76BuvtE0Nulis=</latexit><latexit sha1_base64="bkuQhpZT7rHcgTyMY6Wv9fW/C0E=">AAACAHicjVDLSsNAFJ3UV62vqAsXbgaL4KokIuqyqAuXFewDmhAm05t26GQSZyaFErLxV9y4UMStn+HOv3H6WKgoeODC4Zx7ufeeMOVMacf5sEoLi0vLK+XVytr6xuaWvb3TUkkmKTRpwhPZCYkCzgQ0NdMcOqkEEocc2uHwcuK3RyAVS8StHqfgx6QvWMQo0UYK7D3vCrgmQe6NiEwHrMAehzt8GthVt+ZMgf8mVTRHI7DfvV5CsxiEppwo1XWdVPs5kZpRDkXFyxSkhA5JH7qGChKD8vPpAwU+NEoPR4k0JTSeql8nchIrNY5D0xkTPVA/vYn4m9fNdHTu50ykmQZBZ4uijGOd4EkauMckUM3HhhAqmbkV0wGRhGqTWeV/IbSOa65Tc29OqvWLeRxltI8O0BFy0Rmqo2vUQE1EUYEe0BN6tu6tR+vFep21lqz5zC76BuvtE0Nulis=</latexit>

Swampland 

LVS very close to boundary of the allowed region!
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<latexit sha1_base64="UARJTo4gn+2dwVX9MI1LH/8prg8="></latexit><latexit sha1_base64="UARJTo4gn+2dwVX9MI1LH/8prg8="></latexit><latexit sha1_base64="UARJTo4gn+2dwVX9MI1LH/8prg8="></latexit><latexit sha1_base64="UARJTo4gn+2dwVX9MI1LH/8prg8="></latexit>



Other examples

Veff = Ae��1' �Be��2'
<latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit>

Perturbative Stabilisation: 

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

Qualitatively  

different from LVS L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

KKLT (before uplifting): 

Racetreack Stabilisation: 

[Kachru,Kallosh,Linde,Trivedi ’03]

K = �3 log
⇥
� i(T � T̄ )

⇤
W = W0 +Ae�↵T

<latexit sha1_base64="eXzNF4CiC61Dz96jLSDa/tcyus8="></latexit><latexit sha1_base64="eXzNF4CiC61Dz96jLSDa/tcyus8="></latexit><latexit sha1_base64="eXzNF4CiC61Dz96jLSDa/tcyus8="></latexit><latexit sha1_base64="eXzNF4CiC61Dz96jLSDa/tcyus8="></latexit>

�(0, `)'a < 0
<latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit>

For both                          in their regime of validity

LVS-like: 

�(0, `)'a < 0
<latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit><latexit sha1_base64="KVPpKeqMzEwzHCjbBz7WBEUhCuU=">AAACCHicjVC7SgNBFJ31GeNr1dLCwSBEkLArghYWARvLCOYB2WW5O5kkQ2Zml5nZQFhS2vgrNhaK2PoJdv6Nk0ehouCBC4dz7uXee+KUM20878NZWFxaXlktrBXXNza3tt2d3YZOMkVonSQ8Ua0YNOVM0rphhtNWqiiImNNmPLia+M0hVZol8taMUhoK6EnWZQSMlSL3IOiBEFD2TgLK+XGUB0NQaZ9hGONL7OHILfkVbwr8NymhOWqR+x50EpIJKg3hoHXb91IT5qAMI5yOi0GmaQpkAD3atlSCoDrMp4+M8ZFVOribKFvS4Kn6dSIHofVIxLZTgOnrn95E/M1rZ6Z7EeZMppmhkswWdTOOTYInqeAOU5QYPrIEiGL2Vkz6oIAYm13xfyE0Tiu+V/FvzkrV6jyOAtpHh6iMfHSOquga1VAdEXSHHtATenbunUfnxXmdtS4485k99A3O2ycXPJgR</latexit>

[Krasnikov ’87, Taylor ’90, 

De Carlos, Casas, Munoz ’93]

�1 =
10

3

r
3

2
,�2 = 3

r
3

2
<latexit sha1_base64="eaFU3AD1xOJxDmhGG88J5ogYyK4="></latexit><latexit sha1_base64="eaFU3AD1xOJxDmhGG88J5ogYyK4="></latexit><latexit sha1_base64="eaFU3AD1xOJxDmhGG88J5ogYyK4="></latexit><latexit sha1_base64="eaFU3AD1xOJxDmhGG88J5ogYyK4="></latexit>

Sign flip has same effect                 

K = �3 log[�i(T � T̄ )] W = Ae�↵T �Be��T
<latexit sha1_base64="3i69Pl7zn2tV745iqW2JvraT77c="></latexit><latexit sha1_base64="3i69Pl7zn2tV745iqW2JvraT77c="></latexit><latexit sha1_base64="3i69Pl7zn2tV745iqW2JvraT77c="></latexit><latexit sha1_base64="3i69Pl7zn2tV745iqW2JvraT77c="></latexit>

�c >> 1,�c↵ >> 1, (�c� >> 1)
<latexit sha1_base64="Z79L6ICgMydYOC5bV+I1mctC0Lw=">AAACL3icjVDLSgNBEJz1GeMr6tHLYBAUJOyKoAcJgiAeI5goZJfQO+lNBmcfzPQKYckfefFXvIgo4tW/cLMJ+EDBgoaaqm56uvxESUO2/WRNTc/Mzs2XFsqLS8srq5W19ZaJUy2wKWIV62sfDCoZYZMkKbxONELoK7zyb05H/tUtaiPj6JIGCXoh9CIZSAGUS53KmWtkL4ROJob1urPHP5/cBZX0gY9kV2FAO189H6mwXC17fdrtVKpOzS7A/yZVNkGjU3lwu7FIQ4xIKDCm7dgJeRlokkLhsOymBhMQN9DDdk4jCNF4WXHvkG/nSpcHsc4rIl6oXycyCI0ZhH7eGQL1zU9vJP7mtVMKjrxMRklKGInxoiBVnGI+Co93pUZBapATEFrmf+WiDxoE5RGX/xdCa7/m2DXn4qB6cjyJo8Q22RbbYQ47ZCfsnDVYkwl2xx7YM3ux7q1H69V6G7dOWZOZDfYN1vsHZwioBA==</latexit><latexit sha1_base64="Z79L6ICgMydYOC5bV+I1mctC0Lw=">AAACL3icjVDLSgNBEJz1GeMr6tHLYBAUJOyKoAcJgiAeI5goZJfQO+lNBmcfzPQKYckfefFXvIgo4tW/cLMJ+EDBgoaaqm56uvxESUO2/WRNTc/Mzs2XFsqLS8srq5W19ZaJUy2wKWIV62sfDCoZYZMkKbxONELoK7zyb05H/tUtaiPj6JIGCXoh9CIZSAGUS53KmWtkL4ROJob1urPHP5/cBZX0gY9kV2FAO189H6mwXC17fdrtVKpOzS7A/yZVNkGjU3lwu7FIQ4xIKDCm7dgJeRlokkLhsOymBhMQN9DDdk4jCNF4WXHvkG/nSpcHsc4rIl6oXycyCI0ZhH7eGQL1zU9vJP7mtVMKjrxMRklKGInxoiBVnGI+Co93pUZBapATEFrmf+WiDxoE5RGX/xdCa7/m2DXn4qB6cjyJo8Q22RbbYQ47ZCfsnDVYkwl2xx7YM3ux7q1H69V6G7dOWZOZDfYN1vsHZwioBA==</latexit><latexit sha1_base64="Z79L6ICgMydYOC5bV+I1mctC0Lw=">AAACL3icjVDLSgNBEJz1GeMr6tHLYBAUJOyKoAcJgiAeI5goZJfQO+lNBmcfzPQKYckfefFXvIgo4tW/cLMJ+EDBgoaaqm56uvxESUO2/WRNTc/Mzs2XFsqLS8srq5W19ZaJUy2wKWIV62sfDCoZYZMkKbxONELoK7zyb05H/tUtaiPj6JIGCXoh9CIZSAGUS53KmWtkL4ROJob1urPHP5/cBZX0gY9kV2FAO189H6mwXC17fdrtVKpOzS7A/yZVNkGjU3lwu7FIQ4xIKDCm7dgJeRlokkLhsOymBhMQN9DDdk4jCNF4WXHvkG/nSpcHsc4rIl6oXycyCI0ZhH7eGQL1zU9vJP7mtVMKjrxMRklKGInxoiBVnGI+Co93pUZBapATEFrmf+WiDxoE5RGX/xdCa7/m2DXn4qB6cjyJo8Q22RbbYQ47ZCfsnDVYkwl2xx7YM3ux7q1H69V6G7dOWZOZDfYN1vsHZwioBA==</latexit><latexit sha1_base64="Z79L6ICgMydYOC5bV+I1mctC0Lw=">AAACL3icjVDLSgNBEJz1GeMr6tHLYBAUJOyKoAcJgiAeI5goZJfQO+lNBmcfzPQKYckfefFXvIgo4tW/cLMJ+EDBgoaaqm56uvxESUO2/WRNTc/Mzs2XFsqLS8srq5W19ZaJUy2wKWIV62sfDCoZYZMkKbxONELoK7zyb05H/tUtaiPj6JIGCXoh9CIZSAGUS53KmWtkL4ROJob1urPHP5/cBZX0gY9kV2FAO189H6mwXC17fdrtVKpOzS7A/yZVNkGjU3lwu7FIQ4xIKDCm7dgJeRlokkLhsOymBhMQN9DDdk4jCNF4WXHvkG/nSpcHsc4rIl6oXycyCI0ZhH7eGQL1zU9vJP7mtVMKjrxMRklKGInxoiBVnGI+Co93pUZBapATEFrmf+WiDxoE5RGX/xdCa7/m2DXn4qB6cjyJo8Q22RbbYQ47ZCfsnDVYkwl2xx7YM3ux7q1H69V6G7dOWZOZDfYN1vsHZwioBA==</latexit>

for                

[Berg, Haack,Kors ’06,

von Gersdorff, Hebecker ’05]



Connection to the distance conjecture

L  ̄ = K  ̄@µ @
µ ̄ +

1

V2
K  ̄  ̄

<latexit sha1_base64="zr4M8Vu6cgmFGUl+RDx8t+IDgLA="></latexit><latexit sha1_base64="zr4M8Vu6cgmFGUl+RDx8t+IDgLA="></latexit><latexit sha1_base64="zr4M8Vu6cgmFGUl+RDx8t+IDgLA="></latexit><latexit sha1_base64="zr4M8Vu6cgmFGUl+RDx8t+IDgLA="></latexit>
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<latexit sha1_base64="YMcsYE9B9Y+1+XX1UUnCJfyKkVM="></latexit><latexit sha1_base64="YMcsYE9B9Y+1+XX1UUnCJfyKkVM="></latexit><latexit sha1_base64="YMcsYE9B9Y+1+XX1UUnCJfyKkVM="></latexit><latexit sha1_base64="YMcsYE9B9Y+1+XX1UUnCJfyKkVM="></latexit>

E.g. KK mode: K  ̄ ⇠ V�1/3
<latexit sha1_base64="IRfyfVdK9FVWWNTogJhq9O9nv5o=">AAACFHicjVDLSsNAFJ3UV62vqEs3g0UQxJqooMuiG8FNBfuAJobJdNoOnZmEmYlQQj7Cjb/ixoUibl2482+cpF2oKHjgwuGce7n3njBmVGnH+bBKM7Nz8wvlxcrS8srqmr2+0VJRIjFp4ohFshMiRRgVpKmpZqQTS4J4yEg7HJ3nfvuWSEUjca3HMfE5GgjapxhpIwX23mWQerGi0AuRLFiWQU9RDj2O9BAjlraym3TfPTjKArvq1pwC8G9SBVM0Avvd60U44URozJBSXdeJtZ8iqSlmJKt4iSIxwiM0IF1DBeJE+WnxVAZ3jNKD/UiaEhoW6teJFHGlxjw0nfml6qeXi7953UT3T/2UijjRRODJon7CoI5gnhDsUUmwZmNDEJbU3ArxEEmEtcmx8r8QWoc116m5V8fV+tk0jjLYAttgF7jgBNTBBWiAJsDgDjyAJ/Bs3VuP1ov1OmktWdOZTfAN1tsnh+Cedg==</latexit><latexit sha1_base64="IRfyfVdK9FVWWNTogJhq9O9nv5o=">AAACFHicjVDLSsNAFJ3UV62vqEs3g0UQxJqooMuiG8FNBfuAJobJdNoOnZmEmYlQQj7Cjb/ixoUibl2482+cpF2oKHjgwuGce7n3njBmVGnH+bBKM7Nz8wvlxcrS8srqmr2+0VJRIjFp4ohFshMiRRgVpKmpZqQTS4J4yEg7HJ3nfvuWSEUjca3HMfE5GgjapxhpIwX23mWQerGi0AuRLFiWQU9RDj2O9BAjlraym3TfPTjKArvq1pwC8G9SBVM0Avvd60U44URozJBSXdeJtZ8iqSlmJKt4iSIxwiM0IF1DBeJE+WnxVAZ3jNKD/UiaEhoW6teJFHGlxjw0nfml6qeXi7953UT3T/2UijjRRODJon7CoI5gnhDsUUmwZmNDEJbU3ArxEEmEtcmx8r8QWoc116m5V8fV+tk0jjLYAttgF7jgBNTBBWiAJsDgDjyAJ/Bs3VuP1ov1OmktWdOZTfAN1tsnh+Cedg==</latexit><latexit sha1_base64="IRfyfVdK9FVWWNTogJhq9O9nv5o=">AAACFHicjVDLSsNAFJ3UV62vqEs3g0UQxJqooMuiG8FNBfuAJobJdNoOnZmEmYlQQj7Cjb/ixoUibl2482+cpF2oKHjgwuGce7n3njBmVGnH+bBKM7Nz8wvlxcrS8srqmr2+0VJRIjFp4ohFshMiRRgVpKmpZqQTS4J4yEg7HJ3nfvuWSEUjca3HMfE5GgjapxhpIwX23mWQerGi0AuRLFiWQU9RDj2O9BAjlraym3TfPTjKArvq1pwC8G9SBVM0Avvd60U44URozJBSXdeJtZ8iqSlmJKt4iSIxwiM0IF1DBeJE+WnxVAZ3jNKD/UiaEhoW6teJFHGlxjw0nfml6qeXi7953UT3T/2UijjRRODJon7CoI5gnhDsUUmwZmNDEJbU3ArxEEmEtcmx8r8QWoc116m5V8fV+tk0jjLYAttgF7jgBNTBBWiAJsDgDjyAJ/Bs3VuP1ov1OmktWdOZTfAN1tsnh+Cedg==</latexit><latexit sha1_base64="IRfyfVdK9FVWWNTogJhq9O9nv5o=">AAACFHicjVDLSsNAFJ3UV62vqEs3g0UQxJqooMuiG8FNBfuAJobJdNoOnZmEmYlQQj7Cjb/ixoUibl2482+cpF2oKHjgwuGce7n3njBmVGnH+bBKM7Nz8wvlxcrS8srqmr2+0VJRIjFp4ohFshMiRRgVpKmpZqQTS4J4yEg7HJ3nfvuWSEUjca3HMfE5GgjapxhpIwX23mWQerGi0AuRLFiWQU9RDj2O9BAjlraym3TfPTjKArvq1pwC8G9SBVM0Avvd60U44URozJBSXdeJtZ8iqSlmJKt4iSIxwiM0IF1DBeJE+WnxVAZ3jNKD/UiaEhoW6teJFHGlxjw0nfml6qeXi7953UT3T/2UijjRRODJon7CoI5gnhDsUUmwZmNDEJbU3ArxEEmEtcmx8r8QWoc116m5V8fV+tk0jjLYAttgF7jgBNTBBWiAJsDgDjyAJ/Bs3VuP1ov1OmktWdOZTfAN1tsnh+Cedg==</latexit>

Interactions with heavy modes:

Since superpotential W 
does depend on T

f'  > 0 ⌘ @m2( )

@'
< 0

f'  < 0 ⌘ @m2( )

@'
> 0

<latexit sha1_base64="jo33Pe3NCZIpPOtGFnskXK2lasg="></latexit><latexit sha1_base64="jo33Pe3NCZIpPOtGFnskXK2lasg="></latexit><latexit sha1_base64="jo33Pe3NCZIpPOtGFnskXK2lasg="></latexit><latexit sha1_base64="jo33Pe3NCZIpPOtGFnskXK2lasg="></latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> Negative             requires 
heavy states to become light 

in LV limit

Distance Conjecture

�(0, `)
<latexit sha1_base64="ZtSR96f2iCZjdP41zxGnq44Py7Q=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyxCBRkytY7trujGZQX7gLaUTJq2oUlmSDJCLf0SNy4UceunuPNvTB+Cih64cDjnXu69J4w50wahDye1srq2vpHezGxt7+xm3b39uo4SRWiNRDxSzRBrypmkNcMMp81YUSxCThvh6GrmN+6o0iySt2Yc047AA8n6jGBjpa6bhe0BFgLn0Wmbcn7SdXPIK5dR0Q8g8s4RKgRlS9BZoRQE0PfQHDmwRLXrvrd7EUkElYZwrHXLR7HpTLAyjHA6zbQTTWNMRnhAW5ZKLKjuTOaHT+GxVXqwHylb0sC5+n1igoXWYxHaToHNUP/2ZuJfXisx/VJnwmScGCrJYlE/4dBEcJYC7DFFieFjSzBRzN4KyRArTIzNKmND+PoU/k/qBc9Hnn9TzFUul3GkwSE4AnnggwtQAdegCmqAgAQ8gCfw7Nw7j86L87poTTnLmQPwA87bJ3fwklI=</latexit><latexit sha1_base64="ZtSR96f2iCZjdP41zxGnq44Py7Q=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyxCBRkytY7trujGZQX7gLaUTJq2oUlmSDJCLf0SNy4UceunuPNvTB+Cih64cDjnXu69J4w50wahDye1srq2vpHezGxt7+xm3b39uo4SRWiNRDxSzRBrypmkNcMMp81YUSxCThvh6GrmN+6o0iySt2Yc047AA8n6jGBjpa6bhe0BFgLn0Wmbcn7SdXPIK5dR0Q8g8s4RKgRlS9BZoRQE0PfQHDmwRLXrvrd7EUkElYZwrHXLR7HpTLAyjHA6zbQTTWNMRnhAW5ZKLKjuTOaHT+GxVXqwHylb0sC5+n1igoXWYxHaToHNUP/2ZuJfXisx/VJnwmScGCrJYlE/4dBEcJYC7DFFieFjSzBRzN4KyRArTIzNKmND+PoU/k/qBc9Hnn9TzFUul3GkwSE4AnnggwtQAdegCmqAgAQ8gCfw7Nw7j86L87poTTnLmQPwA87bJ3fwklI=</latexit><latexit sha1_base64="ZtSR96f2iCZjdP41zxGnq44Py7Q=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyxCBRkytY7trujGZQX7gLaUTJq2oUlmSDJCLf0SNy4UceunuPNvTB+Cih64cDjnXu69J4w50wahDye1srq2vpHezGxt7+xm3b39uo4SRWiNRDxSzRBrypmkNcMMp81YUSxCThvh6GrmN+6o0iySt2Yc047AA8n6jGBjpa6bhe0BFgLn0Wmbcn7SdXPIK5dR0Q8g8s4RKgRlS9BZoRQE0PfQHDmwRLXrvrd7EUkElYZwrHXLR7HpTLAyjHA6zbQTTWNMRnhAW5ZKLKjuTOaHT+GxVXqwHylb0sC5+n1igoXWYxHaToHNUP/2ZuJfXisx/VJnwmScGCrJYlE/4dBEcJYC7DFFieFjSzBRzN4KyRArTIzNKmND+PoU/k/qBc9Hnn9TzFUul3GkwSE4AnnggwtQAdegCmqAgAQ8gCfw7Nw7j86L87poTTnLmQPwA87bJ3fwklI=</latexit><latexit sha1_base64="ZtSR96f2iCZjdP41zxGnq44Py7Q=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyxCBRkytY7trujGZQX7gLaUTJq2oUlmSDJCLf0SNy4UceunuPNvTB+Cih64cDjnXu69J4w50wahDye1srq2vpHezGxt7+xm3b39uo4SRWiNRDxSzRBrypmkNcMMp81YUSxCThvh6GrmN+6o0iySt2Yc047AA8n6jGBjpa6bhe0BFgLn0Wmbcn7SdXPIK5dR0Q8g8s4RKgRlS9BZoRQE0PfQHDmwRLXrvrd7EUkElYZwrHXLR7HpTLAyjHA6zbQTTWNMRnhAW5ZKLKjuTOaHT+GxVXqwHylb0sC5+n1igoXWYxHaToHNUP/2ZuJfXisx/VJnwmScGCrJYlE/4dBEcJYC7DFFieFjSzBRzN4KyRArTIzNKmND+PoU/k/qBc9Hnn9TzFUul3GkwSE4AnnggwtQAdegCmqAgAQ8gCfw7Nw7j86L87poTTnLmQPwA87bJ3fwklI=</latexit>



Caveats

LVS with a fibred direction V = ↵
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<latexit sha1_base64="Vpd5nfDDLnG/ojUTkK9KX7xLTwk="></latexit><latexit sha1_base64="Vpd5nfDDLnG/ojUTkK9KX7xLTwk="></latexit><latexit sha1_base64="Vpd5nfDDLnG/ojUTkK9KX7xLTwk="></latexit><latexit sha1_base64="Vpd5nfDDLnG/ojUTkK9KX7xLTwk="></latexit>

    Flat direction - lifted by loop 

effects but still mRAdS
V!+1�����! 0

<latexit sha1_base64="2oB+x4oqsoftmNuPb2i8BJTV9gM=">AAACJnicbVDJSgNBEO2JW4xb1KOXxiAISpiRiF6EiBePcckCmRB6Oj1Jk56eobtGDUO+xou/4sVDRMSbn2JnQY3mQcHjvSqq6nmR4Bps+8NKzc0vLC6llzMrq2vrG9nNrYoOY0VZmYYiVDWPaCa4ZGXgIFgtUowEnmBVr3sx9Kt3TGkeylvoRawRkLbkPqcEjNTMngXYPbxuJuetmz52HxRvd4AoFd4n2A0IdCgRScU4PwY+wC6XPvT62G5mc07eHgF/EztfmFZyaIJSMztwWyGNAyaBCqJ13bEjaCREAaeC9TNurFlEaJe0Wd1QSQKmG8nozT7eM0oL+6EyJQGP1N8TCQm07gWe6Ryerv96Q3GWV4/BP20kXEYxMEnHi/xYYAjxMDPc4opRED1DCFXc3IpphyhCwSSbmRnCP1I5yjt23rkq5IrHkzjSaAfton3koBNURJeohMqIokf0jAbo1XqyXqw3633cmrImM9toCtbnF0fQpZs=</latexit><latexit sha1_base64="2oB+x4oqsoftmNuPb2i8BJTV9gM=">AAACJnicbVDJSgNBEO2JW4xb1KOXxiAISpiRiF6EiBePcckCmRB6Oj1Jk56eobtGDUO+xou/4sVDRMSbn2JnQY3mQcHjvSqq6nmR4Bps+8NKzc0vLC6llzMrq2vrG9nNrYoOY0VZmYYiVDWPaCa4ZGXgIFgtUowEnmBVr3sx9Kt3TGkeylvoRawRkLbkPqcEjNTMngXYPbxuJuetmz52HxRvd4AoFd4n2A0IdCgRScU4PwY+wC6XPvT62G5mc07eHgF/EztfmFZyaIJSMztwWyGNAyaBCqJ13bEjaCREAaeC9TNurFlEaJe0Wd1QSQKmG8nozT7eM0oL+6EyJQGP1N8TCQm07gWe6Ryerv96Q3GWV4/BP20kXEYxMEnHi/xYYAjxMDPc4opRED1DCFXc3IpphyhCwSSbmRnCP1I5yjt23rkq5IrHkzjSaAfton3koBNURJeohMqIokf0jAbo1XqyXqw3633cmrImM9toCtbnF0fQpZs=</latexit><latexit sha1_base64="2oB+x4oqsoftmNuPb2i8BJTV9gM=">AAACJnicbVDJSgNBEO2JW4xb1KOXxiAISpiRiF6EiBePcckCmRB6Oj1Jk56eobtGDUO+xou/4sVDRMSbn2JnQY3mQcHjvSqq6nmR4Bps+8NKzc0vLC6llzMrq2vrG9nNrYoOY0VZmYYiVDWPaCa4ZGXgIFgtUowEnmBVr3sx9Kt3TGkeylvoRawRkLbkPqcEjNTMngXYPbxuJuetmz52HxRvd4AoFd4n2A0IdCgRScU4PwY+wC6XPvT62G5mc07eHgF/EztfmFZyaIJSMztwWyGNAyaBCqJ13bEjaCREAaeC9TNurFlEaJe0Wd1QSQKmG8nozT7eM0oL+6EyJQGP1N8TCQm07gWe6Ryerv96Q3GWV4/BP20kXEYxMEnHi/xYYAjxMDPc4opRED1DCFXc3IpphyhCwSSbmRnCP1I5yjt23rkq5IrHkzjSaAfton3koBNURJeohMqIokf0jAbo1XqyXqw3633cmrImM9toCtbnF0fQpZs=</latexit><latexit sha1_base64="2oB+x4oqsoftmNuPb2i8BJTV9gM=">AAACJnicbVDJSgNBEO2JW4xb1KOXxiAISpiRiF6EiBePcckCmRB6Oj1Jk56eobtGDUO+xou/4sVDRMSbn2JnQY3mQcHjvSqq6nmR4Bps+8NKzc0vLC6llzMrq2vrG9nNrYoOY0VZmYYiVDWPaCa4ZGXgIFgtUowEnmBVr3sx9Kt3TGkeylvoRawRkLbkPqcEjNTMngXYPbxuJuetmz52HxRvd4AoFd4n2A0IdCgRScU4PwY+wC6XPvT62G5mc07eHgF/EztfmFZyaIJSMztwWyGNAyaBCqJ13bEjaCREAaeC9TNurFlEaJe0Wd1QSQKmG8nozT7eM0oL+6EyJQGP1N8TCQm07gWe6Ryerv96Q3GWV4/BP20kXEYxMEnHi/xYYAjxMDPc4opRED1DCFXc3IpphyhCwSSbmRnCP1I5yjt23rkq5IrHkzjSaAfton3koBNURJeohMqIokf0jAbo1XqyXqw3633cmrImM9toCtbnF0fQpZs=</latexit>
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<latexit sha1_base64="HGuWnCmJ5iXC2y2sg0b9XjSWguk="></latexit><latexit sha1_base64="HGuWnCmJ5iXC2y2sg0b9XjSWguk="></latexit><latexit sha1_base64="HGuWnCmJ5iXC2y2sg0b9XjSWguk="></latexit><latexit sha1_base64="HGuWnCmJ5iXC2y2sg0b9XjSWguk="></latexit>

�a1a2(0, `) > 0
<latexit sha1_base64="VP6EqzcSIl10gQ4aZlX19Fmm0xI="></latexit><latexit sha1_base64="VP6EqzcSIl10gQ4aZlX19Fmm0xI="></latexit><latexit sha1_base64="VP6EqzcSIl10gQ4aZlX19Fmm0xI="></latexit><latexit sha1_base64="VP6EqzcSIl10gQ4aZlX19Fmm0xI="></latexit>

�ai'1(0, `) < 0
<latexit sha1_base64="6meNvmFHi+XeZXpwIhShTCF6LaA=">AAACDHicjVDLSgMxFM34rPVVdekmWIQKUmZE0IWLghuXFewDOuNwJ820oUlmSDKFMvQD3Pgrblwo4tYPcOffmD4WKgoeuHA451ySe6KUM21c98NZWFxaXlktrBXXNza3tks7u02dZIrQBkl4otoRaMqZpA3DDKftVFEQEaetaHA58VtDqjRL5I0ZpTQQ0JMsZgSMlcJS2e+BEHCbQ8iwPwSV9lnojSvusU85P8IX2MU25VXdKfDfpIzmqIeld7+bkExQaQgHrTuem5ogB2UY4XRc9DNNUyAD6NGOpRIE1UE+PWaMD63SxXGi7EiDp+rXjRyE1iMR2aQA09c/vYn4m9fJTHwe5EymmaGSzB6KM45NgifN4C5TlBg+sgSIYvavmPRBATG2v+L/SmieVD236l2flmu1eR0FtI8OUAV56AzV0BWqowYi6A49oCf07Nw7j86L8zqLLjjznT30Dc7bJ+yYmZA=</latexit><latexit sha1_base64="6meNvmFHi+XeZXpwIhShTCF6LaA=">AAACDHicjVDLSgMxFM34rPVVdekmWIQKUmZE0IWLghuXFewDOuNwJ820oUlmSDKFMvQD3Pgrblwo4tYPcOffmD4WKgoeuHA451ySe6KUM21c98NZWFxaXlktrBXXNza3tks7u02dZIrQBkl4otoRaMqZpA3DDKftVFEQEaetaHA58VtDqjRL5I0ZpTQQ0JMsZgSMlcJS2e+BEHCbQ8iwPwSV9lnojSvusU85P8IX2MU25VXdKfDfpIzmqIeld7+bkExQaQgHrTuem5ogB2UY4XRc9DNNUyAD6NGOpRIE1UE+PWaMD63SxXGi7EiDp+rXjRyE1iMR2aQA09c/vYn4m9fJTHwe5EymmaGSzB6KM45NgifN4C5TlBg+sgSIYvavmPRBATG2v+L/SmieVD236l2flmu1eR0FtI8OUAV56AzV0BWqowYi6A49oCf07Nw7j86L8zqLLjjznT30Dc7bJ+yYmZA=</latexit><latexit sha1_base64="6meNvmFHi+XeZXpwIhShTCF6LaA=">AAACDHicjVDLSgMxFM34rPVVdekmWIQKUmZE0IWLghuXFewDOuNwJ820oUlmSDKFMvQD3Pgrblwo4tYPcOffmD4WKgoeuHA451ySe6KUM21c98NZWFxaXlktrBXXNza3tks7u02dZIrQBkl4otoRaMqZpA3DDKftVFEQEaetaHA58VtDqjRL5I0ZpTQQ0JMsZgSMlcJS2e+BEHCbQ8iwPwSV9lnojSvusU85P8IX2MU25VXdKfDfpIzmqIeld7+bkExQaQgHrTuem5ogB2UY4XRc9DNNUyAD6NGOpRIE1UE+PWaMD63SxXGi7EiDp+rXjRyE1iMR2aQA09c/vYn4m9fJTHwe5EymmaGSzB6KM45NgifN4C5TlBg+sgSIYvavmPRBATG2v+L/SmieVD236l2flmu1eR0FtI8OUAV56AzV0BWqowYi6A49oCf07Nw7j86L8zqLLjjznT30Dc7bJ+yYmZA=</latexit><latexit sha1_base64="6meNvmFHi+XeZXpwIhShTCF6LaA=">AAACDHicjVDLSgMxFM34rPVVdekmWIQKUmZE0IWLghuXFewDOuNwJ820oUlmSDKFMvQD3Pgrblwo4tYPcOffmD4WKgoeuHA451ySe6KUM21c98NZWFxaXlktrBXXNza3tks7u02dZIrQBkl4otoRaMqZpA3DDKftVFEQEaetaHA58VtDqjRL5I0ZpTQQ0JMsZgSMlcJS2e+BEHCbQ8iwPwSV9lnojSvusU85P8IX2MU25VXdKfDfpIzmqIeld7+bkExQaQgHrTuem5ogB2UY4XRc9DNNUyAD6NGOpRIE1UE+PWaMD63SxXGi7EiDp+rXjRyE1iMR2aQA09c/vYn4m9fJTHwe5EymmaGSzB6KM45NgifN4C5TlBg+sgSIYvavmPRBATG2v+L/SmieVD236l2flmu1eR0FtI8OUAV56AzV0BWqowYi6A49oCf07Nw7j86L8zqLLjjznT30Dc7bJ+yYmZA=</latexit>
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<latexit sha1_base64="TQGtLbzEsLZ54TMbBqFbi/bYYJQ="></latexit><latexit sha1_base64="TQGtLbzEsLZ54TMbBqFbi/bYYJQ="></latexit><latexit sha1_base64="TQGtLbzEsLZ54TMbBqFbi/bYYJQ="></latexit><latexit sha1_base64="TQGtLbzEsLZ54TMbBqFbi/bYYJQ="></latexit>

Positivity only for volume modulus?
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CFT positivity bounds again
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Trivially satisfied at large spin, where it becomes equivalent to
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Can however be used to constrain multi-derivative quartic vertices
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 “Forward” Mellin amplitude         contributes up t0 spin k  
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The constraints

(Assuming no cubic terms)  
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<latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit>

Correct flat spacetime limit for 



Application: multi-field DBI 
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<latexit sha1_base64="8+qKgCb785sQ/sF00TdFZ/yBQt0="></latexit><latexit sha1_base64="8+qKgCb785sQ/sF00TdFZ/yBQt0="></latexit><latexit sha1_base64="8+qKgCb785sQ/sF00TdFZ/yBQt0="></latexit><latexit sha1_base64="8+qKgCb785sQ/sF00TdFZ/yBQt0="></latexit>

S = �
Z

d4x
p
�g

1

f ('I)

⇣p
DS � 1

⌘

<latexit sha1_base64="InzeFG9C7JVLJ2gI0+GX0GhyV6g="></latexit><latexit sha1_base64="InzeFG9C7JVLJ2gI0+GX0GhyV6g="></latexit><latexit sha1_base64="InzeFG9C7JVLJ2gI0+GX0GhyV6g="></latexit><latexit sha1_base64="InzeFG9C7JVLJ2gI0+GX0GhyV6g="></latexit>
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<latexit sha1_base64="hUQOBSF5b3YARTLGe2cW13yVTmE="></latexit><latexit sha1_base64="hUQOBSF5b3YARTLGe2cW13yVTmE="></latexit><latexit sha1_base64="hUQOBSF5b3YARTLGe2cW13yVTmE="></latexit><latexit sha1_base64="hUQOBSF5b3YARTLGe2cW13yVTmE="></latexit>

Probe D3-brane moving along warped throat

Compact coordinates give rise to scalars in 4d - 
inherently stringy and “universal” EFT

Many applications, E.g. DBI Inflation 
[Silverstein, Tong ’04]

[Alishahiha, Silverstein, Tong ’04]

Full multifield action:

[Langlois, Renaux-Petel, Steer, Tanaka ’08]




DBI at the “edge of the Swamp”
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<latexit sha1_base64="yh4uKQj/ZmLY3CqOougS6wSw13c="></latexit><latexit sha1_base64="yh4uKQj/ZmLY3CqOougS6wSw13c="></latexit><latexit sha1_base64="yh4uKQj/ZmLY3CqOougS6wSw13c="></latexit><latexit sha1_base64="yh4uKQj/ZmLY3CqOougS6wSw13c="></latexit>

c11 = c22 = 1
<latexit sha1_base64="kYczv0Y9rHV0H1OYh0qBEOYUvuc=">AAACHHicjVDLSsNAFJ3UV62vqks3g0VwVZIq6KZQdOOygn1AG8JkctMOnTyYuRFLyIe48VfcuFDEjQvBvzF9LFQqeODC4Zz74rixFBpN89MoLC2vrK4V10sbm1vbO+XdvbaOEsWhxSMZqa7LNEgRQgsFSujGCljgSui4o8uJ37kFpUUU3uA4Bjtgg1D4gjPMJad80ke4w+meVIGXpdxJLSvL6gv0Wi3LaJ1aTrliVc0p6N+kQuZoOuX3vhfxJIAQuWRa9ywzRjtlCgWXkJX6iYaY8REbQC+nIQtA2+n0eEaPcsWjfqTyCpFO1e8TKQu0Hgdu3hkwHOrf3kRc5PUS9M/tVIRxghDy2SE/kRQjOkmKekIBRznOCeNK5L9SPmSKcczzLP0vhHataplV6/q00riYx1EkB+SQHBOLnJEGuSJN0iKc3JNH8kxejAfjyXg13matBWM+s09+wPj4AkgJoqc=</latexit><latexit sha1_base64="kYczv0Y9rHV0H1OYh0qBEOYUvuc=">AAACHHicjVDLSsNAFJ3UV62vqks3g0VwVZIq6KZQdOOygn1AG8JkctMOnTyYuRFLyIe48VfcuFDEjQvBvzF9LFQqeODC4Zz74rixFBpN89MoLC2vrK4V10sbm1vbO+XdvbaOEsWhxSMZqa7LNEgRQgsFSujGCljgSui4o8uJ37kFpUUU3uA4Bjtgg1D4gjPMJad80ke4w+meVIGXpdxJLSvL6gv0Wi3LaJ1aTrliVc0p6N+kQuZoOuX3vhfxJIAQuWRa9ywzRjtlCgWXkJX6iYaY8REbQC+nIQtA2+n0eEaPcsWjfqTyCpFO1e8TKQu0Hgdu3hkwHOrf3kRc5PUS9M/tVIRxghDy2SE/kRQjOkmKekIBRznOCeNK5L9SPmSKcczzLP0vhHataplV6/q00riYx1EkB+SQHBOLnJEGuSJN0iKc3JNH8kxejAfjyXg13matBWM+s09+wPj4AkgJoqc=</latexit><latexit sha1_base64="kYczv0Y9rHV0H1OYh0qBEOYUvuc=">AAACHHicjVDLSsNAFJ3UV62vqks3g0VwVZIq6KZQdOOygn1AG8JkctMOnTyYuRFLyIe48VfcuFDEjQvBvzF9LFQqeODC4Zz74rixFBpN89MoLC2vrK4V10sbm1vbO+XdvbaOEsWhxSMZqa7LNEgRQgsFSujGCljgSui4o8uJ37kFpUUU3uA4Bjtgg1D4gjPMJad80ke4w+meVIGXpdxJLSvL6gv0Wi3LaJ1aTrliVc0p6N+kQuZoOuX3vhfxJIAQuWRa9ywzRjtlCgWXkJX6iYaY8REbQC+nIQtA2+n0eEaPcsWjfqTyCpFO1e8TKQu0Hgdu3hkwHOrf3kRc5PUS9M/tVIRxghDy2SE/kRQjOkmKekIBRznOCeNK5L9SPmSKcczzLP0vhHataplV6/q00riYx1EkB+SQHBOLnJEGuSJN0iKc3JNH8kxejAfjyXg13matBWM+s09+wPj4AkgJoqc=</latexit><latexit sha1_base64="kYczv0Y9rHV0H1OYh0qBEOYUvuc=">AAACHHicjVDLSsNAFJ3UV62vqks3g0VwVZIq6KZQdOOygn1AG8JkctMOnTyYuRFLyIe48VfcuFDEjQvBvzF9LFQqeODC4Zz74rixFBpN89MoLC2vrK4V10sbm1vbO+XdvbaOEsWhxSMZqa7LNEgRQgsFSujGCljgSui4o8uJ37kFpUUU3uA4Bjtgg1D4gjPMJad80ke4w+meVIGXpdxJLSvL6gv0Wi3LaJ1aTrliVc0p6N+kQuZoOuX3vhfxJIAQuWRa9ywzRjtlCgWXkJX6iYaY8REbQC+nIQtA2+n0eEaPcsWjfqTyCpFO1e8TKQu0Hgdu3hkwHOrf3kRc5PUS9M/tVIRxghDy2SE/kRQjOkmKekIBRznOCeNK5L9SPmSKcczzLP0vhHataplV6/q00riYx1EkB+SQHBOLnJEGuSJN0iKc3JNH8kxejAfjyXg13matBWM+s09+wPj4AkgJoqc=</latexit>

˜c12 = 8
<latexit sha1_base64="RRaznrU0VceA0nLmIU8qmcytb4Q=">AAACDnicjVC7SgNBFJ31GeNr1dJmMASswm4QTCMEbSwjmAdkQ5idvUmGzD6YuSuGZb/Axl+xsVDE1trOv3HyKFQUPHDhcM59cfxECo2O82EtLa+srq0XNoqbW9s7u/befkvHqeLQ5LGMVcdnGqSIoIkCJXQSBSz0JbT98cXUb9+A0iKOrnGSQC9kw0gMBGdopL5d9hBucbYn82UKeeahkAFkvJ+51TzPz2iN0r5dcivODPRvUiILNPr2uxfEPA0hQi6Z1l3XSbCXMYWCS8iLXqohYXzMhtA1NGIh6F42eyOnZaMEdBArUxHSmfp1ImOh1pPQN50hw5H+6U3F37xuioNaLxNRkiJEfH5okEqKMZ1mQwOhgKOcGMK4EuZXykdMMY4mweL/QmhVK65Tca9OSvXzRRwFckiOyDFxySmpk0vSIE3CyR15IE/k2bq3Hq0X63XeumQtZg7IN1hvn30inFA=</latexit><latexit sha1_base64="RRaznrU0VceA0nLmIU8qmcytb4Q=">AAACDnicjVC7SgNBFJ31GeNr1dJmMASswm4QTCMEbSwjmAdkQ5idvUmGzD6YuSuGZb/Axl+xsVDE1trOv3HyKFQUPHDhcM59cfxECo2O82EtLa+srq0XNoqbW9s7u/befkvHqeLQ5LGMVcdnGqSIoIkCJXQSBSz0JbT98cXUb9+A0iKOrnGSQC9kw0gMBGdopL5d9hBucbYn82UKeeahkAFkvJ+51TzPz2iN0r5dcivODPRvUiILNPr2uxfEPA0hQi6Z1l3XSbCXMYWCS8iLXqohYXzMhtA1NGIh6F42eyOnZaMEdBArUxHSmfp1ImOh1pPQN50hw5H+6U3F37xuioNaLxNRkiJEfH5okEqKMZ1mQwOhgKOcGMK4EuZXykdMMY4mweL/QmhVK65Tca9OSvXzRRwFckiOyDFxySmpk0vSIE3CyR15IE/k2bq3Hq0X63XeumQtZg7IN1hvn30inFA=</latexit><latexit sha1_base64="RRaznrU0VceA0nLmIU8qmcytb4Q=">AAACDnicjVC7SgNBFJ31GeNr1dJmMASswm4QTCMEbSwjmAdkQ5idvUmGzD6YuSuGZb/Axl+xsVDE1trOv3HyKFQUPHDhcM59cfxECo2O82EtLa+srq0XNoqbW9s7u/befkvHqeLQ5LGMVcdnGqSIoIkCJXQSBSz0JbT98cXUb9+A0iKOrnGSQC9kw0gMBGdopL5d9hBucbYn82UKeeahkAFkvJ+51TzPz2iN0r5dcivODPRvUiILNPr2uxfEPA0hQi6Z1l3XSbCXMYWCS8iLXqohYXzMhtA1NGIh6F42eyOnZaMEdBArUxHSmfp1ImOh1pPQN50hw5H+6U3F37xuioNaLxNRkiJEfH5okEqKMZ1mQwOhgKOcGMK4EuZXykdMMY4mweL/QmhVK65Tca9OSvXzRRwFckiOyDFxySmpk0vSIE3CyR15IE/k2bq3Hq0X63XeumQtZg7IN1hvn30inFA=</latexit><latexit sha1_base64="RRaznrU0VceA0nLmIU8qmcytb4Q=">AAACDnicjVC7SgNBFJ31GeNr1dJmMASswm4QTCMEbSwjmAdkQ5idvUmGzD6YuSuGZb/Axl+xsVDE1trOv3HyKFQUPHDhcM59cfxECo2O82EtLa+srq0XNoqbW9s7u/befkvHqeLQ5LGMVcdnGqSIoIkCJXQSBSz0JbT98cXUb9+A0iKOrnGSQC9kw0gMBGdopL5d9hBucbYn82UKeeahkAFkvJ+51TzPz2iN0r5dcivODPRvUiILNPr2uxfEPA0hQi6Z1l3XSbCXMYWCS8iLXqohYXzMhtA1NGIh6F42eyOnZaMEdBArUxHSmfp1ImOh1pPQN50hw5H+6U3F37xuioNaLxNRkiJEfH5okEqKMZ1mQwOhgKOcGMK4EuZXykdMMY4mweL/QmhVK65Tca9OSvXzRRwFckiOyDFxySmpk0vSIE3CyR15IE/k2bq3Hq0X63XeumQtZg7IN1hvn30inFA=</latexit>

c12 = �6
<latexit sha1_base64="thAgqNPdgNrSFR26FExfyLrht/o=">AAACBnicjVDLSsNAFJ3UV62vqEsRBovgxpIUUTdC0Y3LCvYBbSiT6U07dPJg5kYsISs3/oobF4q49Rvc+TemaRcqCh64cDjnvjhuJIVGy/owCnPzC4tLxeXSyura+oa5udXUYaw4NHgoQ9V2mQYpAmigQAntSAHzXQktd3Qx8Vs3oLQIg2scR+D4bBAIT3CGmdQzd7sIt5jvSVwZQ5rwXmJX0/SMHh7Tnlm2K1YO+jcpkxnqPfO92w957EOAXDKtO7YVoZMwhYJLSEvdWEPE+IgNoJPRgPmgnSQ/n9L9TOlTL1RZBUhz9etEwnytx76bdfoMh/qnNxF/8zoxeqdOIoIoRgj49JAXS4ohnWRC+0IBRznOCONKZL9SPmSKccySK/0vhGa1YlsV++qoXDufxVEkO2SPHBCbnJAauSR10iCc3JEH8kSejXvj0XgxXqetBWM2s02+wXj7BM6EmKU=</latexit><latexit sha1_base64="thAgqNPdgNrSFR26FExfyLrht/o=">AAACBnicjVDLSsNAFJ3UV62vqEsRBovgxpIUUTdC0Y3LCvYBbSiT6U07dPJg5kYsISs3/oobF4q49Rvc+TemaRcqCh64cDjnvjhuJIVGy/owCnPzC4tLxeXSyura+oa5udXUYaw4NHgoQ9V2mQYpAmigQAntSAHzXQktd3Qx8Vs3oLQIg2scR+D4bBAIT3CGmdQzd7sIt5jvSVwZQ5rwXmJX0/SMHh7Tnlm2K1YO+jcpkxnqPfO92w957EOAXDKtO7YVoZMwhYJLSEvdWEPE+IgNoJPRgPmgnSQ/n9L9TOlTL1RZBUhz9etEwnytx76bdfoMh/qnNxF/8zoxeqdOIoIoRgj49JAXS4ohnWRC+0IBRznOCONKZL9SPmSKccySK/0vhGa1YlsV++qoXDufxVEkO2SPHBCbnJAauSR10iCc3JEH8kSejXvj0XgxXqetBWM2s02+wXj7BM6EmKU=</latexit><latexit sha1_base64="thAgqNPdgNrSFR26FExfyLrht/o=">AAACBnicjVDLSsNAFJ3UV62vqEsRBovgxpIUUTdC0Y3LCvYBbSiT6U07dPJg5kYsISs3/oobF4q49Rvc+TemaRcqCh64cDjnvjhuJIVGy/owCnPzC4tLxeXSyura+oa5udXUYaw4NHgoQ9V2mQYpAmigQAntSAHzXQktd3Qx8Vs3oLQIg2scR+D4bBAIT3CGmdQzd7sIt5jvSVwZQ5rwXmJX0/SMHh7Tnlm2K1YO+jcpkxnqPfO92w957EOAXDKtO7YVoZMwhYJLSEvdWEPE+IgNoJPRgPmgnSQ/n9L9TOlTL1RZBUhz9etEwnytx76bdfoMh/qnNxF/8zoxeqdOIoIoRgj49JAXS4ohnWRC+0IBRznOCONKZL9SPmSKccySK/0vhGa1YlsV++qoXDufxVEkO2SPHBCbnJAauSR10iCc3JEH8kSejXvj0XgxXqetBWM2s02+wXj7BM6EmKU=</latexit><latexit sha1_base64="thAgqNPdgNrSFR26FExfyLrht/o=">AAACBnicjVDLSsNAFJ3UV62vqEsRBovgxpIUUTdC0Y3LCvYBbSiT6U07dPJg5kYsISs3/oobF4q49Rvc+TemaRcqCh64cDjnvjhuJIVGy/owCnPzC4tLxeXSyura+oa5udXUYaw4NHgoQ9V2mQYpAmigQAntSAHzXQktd3Qx8Vs3oLQIg2scR+D4bBAIT3CGmdQzd7sIt5jvSVwZQ5rwXmJX0/SMHh7Tnlm2K1YO+jcpkxnqPfO92w957EOAXDKtO7YVoZMwhYJLSEvdWEPE+IgNoJPRgPmgnSQ/n9L9TOlTL1RZBUhz9etEwnytx76bdfoMh/qnNxF/8zoxeqdOIoIoRgj49JAXS4ohnWRC+0IBRznOCONKZL9SPmSKccySK/0vhGa1YlsV++qoXDufxVEkO2SPHBCbnJAauSR10iCc3JEH8kSejXvj0XgxXqetBWM2s02+wXj7BM6EmKU=</latexit>

Bounds satisfied for any value of                                  �1,�2
<latexit sha1_base64="03hhGX+gsS8b2InhYM/2LVTjG/I=">AAAB+nicdVBNS8NAEN3Ur1q/Uj16WSyCBwmbUrDHoh48VrCt0Iaw2W7apZtN2N0oJfanePGgiFd/iTf/jZs2iBV9MPB4b4aZeUHCmdIIfVqlldW19Y3yZmVre2d3z67ud1WcSkI7JOaxvA2wopwJ2tFMc3qbSIqjgNNeMLnI/d4dlYrF4kZPE+pFeCRYyAjWRvLt6uCSco1997Qgdd+uIaeJckDXQQuCnMayUgMF2r79MRjGJI2o0IRjpfouSrSXYakZ4XRWGaSKJphM8Ij2DRU4osrL5qfP4LFRhjCMpSmh4Vz9OZHhSKlpFJjOCOux+u3l4l9eP9Vh08uYSFJNBVksClMOdQzzHOCQSUo0nxqCiWTmVkjGWGKiTVoVE8L37/+Tbt1xkeNeN2qt8yKOMjgER+AEuOAMtMAVaIMOIOAePIJn8GI9WE/Wq/W2aC1ZxcwBWIL1/gUXlZM7</latexit><latexit sha1_base64="03hhGX+gsS8b2InhYM/2LVTjG/I=">AAAB+nicdVBNS8NAEN3Ur1q/Uj16WSyCBwmbUrDHoh48VrCt0Iaw2W7apZtN2N0oJfanePGgiFd/iTf/jZs2iBV9MPB4b4aZeUHCmdIIfVqlldW19Y3yZmVre2d3z67ud1WcSkI7JOaxvA2wopwJ2tFMc3qbSIqjgNNeMLnI/d4dlYrF4kZPE+pFeCRYyAjWRvLt6uCSco1997Qgdd+uIaeJckDXQQuCnMayUgMF2r79MRjGJI2o0IRjpfouSrSXYakZ4XRWGaSKJphM8Ij2DRU4osrL5qfP4LFRhjCMpSmh4Vz9OZHhSKlpFJjOCOux+u3l4l9eP9Vh08uYSFJNBVksClMOdQzzHOCQSUo0nxqCiWTmVkjGWGKiTVoVE8L37/+Tbt1xkeNeN2qt8yKOMjgER+AEuOAMtMAVaIMOIOAePIJn8GI9WE/Wq/W2aC1ZxcwBWIL1/gUXlZM7</latexit><latexit sha1_base64="03hhGX+gsS8b2InhYM/2LVTjG/I=">AAAB+nicdVBNS8NAEN3Ur1q/Uj16WSyCBwmbUrDHoh48VrCt0Iaw2W7apZtN2N0oJfanePGgiFd/iTf/jZs2iBV9MPB4b4aZeUHCmdIIfVqlldW19Y3yZmVre2d3z67ud1WcSkI7JOaxvA2wopwJ2tFMc3qbSIqjgNNeMLnI/d4dlYrF4kZPE+pFeCRYyAjWRvLt6uCSco1997Qgdd+uIaeJckDXQQuCnMayUgMF2r79MRjGJI2o0IRjpfouSrSXYakZ4XRWGaSKJphM8Ij2DRU4osrL5qfP4LFRhjCMpSmh4Vz9OZHhSKlpFJjOCOux+u3l4l9eP9Vh08uYSFJNBVksClMOdQzzHOCQSUo0nxqCiWTmVkjGWGKiTVoVE8L37/+Tbt1xkeNeN2qt8yKOMjgER+AEuOAMtMAVaIMOIOAePIJn8GI9WE/Wq/W2aC1ZxcwBWIL1/gUXlZM7</latexit><latexit sha1_base64="03hhGX+gsS8b2InhYM/2LVTjG/I=">AAAB+nicdVBNS8NAEN3Ur1q/Uj16WSyCBwmbUrDHoh48VrCt0Iaw2W7apZtN2N0oJfanePGgiFd/iTf/jZs2iBV9MPB4b4aZeUHCmdIIfVqlldW19Y3yZmVre2d3z67ud1WcSkI7JOaxvA2wopwJ2tFMc3qbSIqjgNNeMLnI/d4dlYrF4kZPE+pFeCRYyAjWRvLt6uCSco1997Qgdd+uIaeJckDXQQuCnMayUgMF2r79MRjGJI2o0IRjpfouSrSXYakZ4XRWGaSKJphM8Ij2DRU4osrL5qfP4LFRhjCMpSmh4Vz9OZHhSKlpFJjOCOux+u3l4l9eP9Vh08uYSFJNBVksClMOdQzzHOCQSUo0nxqCiWTmVkjGWGKiTVoVE8L37/+Tbt1xkeNeN2qt8yKOMjgER+AEuOAMtMAVaIMOIOAePIJn8GI9WE/Wq/W2aC1ZxcwBWIL1/gUXlZM7</latexit>
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<latexit sha1_base64="eOrFm/W8cuKjeJZhN3vT2AUz7wU=">AAACG3icjVDLSsNAFJ3UV62vqks3g0UQpCUJgm6EohuXFewDmlAmk5t26OTBzKRQQv7Djb/ixoUirgQX/o2TtgsVBQ9cOJxzDzP3eAlnUpnmh1FaWl5ZXSuvVzY2t7Z3qrt7HRmngkKbxjwWPY9I4CyCtmKKQy8RQEKPQ9cbXxV+dwJCsji6VdME3JAMIxYwSpSWBlWbDjLLzk+cQBCaOYpxH7K5lueZneMLXLdxHTsTIiCRjBehmtUwZ8B/kxpaoDWovjl+TNMQIkU5kbJvmYlyMyIUoxzyipNKSAgdkyH0NY1ICNLNZrfl+EgrPg5ioSdSeKZ+TWQklHIaenozJGokf3qF+JvXT1Vw7mYsSlIFEZ0/FKQcqxgXRWGfCaCKTzUhVDD9V0xHRLekdJ2V/5XQsRuW2bBuTmvNy0UdZXSADtExstAZaqJr1EJtRNEdekBP6Nm4Nx6NF+N1vloyFpl99A3G+yd/NaBv</latexit><latexit sha1_base64="eOrFm/W8cuKjeJZhN3vT2AUz7wU=">AAACG3icjVDLSsNAFJ3UV62vqks3g0UQpCUJgm6EohuXFewDmlAmk5t26OTBzKRQQv7Djb/ixoUirgQX/o2TtgsVBQ9cOJxzDzP3eAlnUpnmh1FaWl5ZXSuvVzY2t7Z3qrt7HRmngkKbxjwWPY9I4CyCtmKKQy8RQEKPQ9cbXxV+dwJCsji6VdME3JAMIxYwSpSWBlWbDjLLzk+cQBCaOYpxH7K5lueZneMLXLdxHTsTIiCRjBehmtUwZ8B/kxpaoDWovjl+TNMQIkU5kbJvmYlyMyIUoxzyipNKSAgdkyH0NY1ICNLNZrfl+EgrPg5ioSdSeKZ+TWQklHIaenozJGokf3qF+JvXT1Vw7mYsSlIFEZ0/FKQcqxgXRWGfCaCKTzUhVDD9V0xHRLekdJ2V/5XQsRuW2bBuTmvNy0UdZXSADtExstAZaqJr1EJtRNEdekBP6Nm4Nx6NF+N1vloyFpl99A3G+yd/NaBv</latexit><latexit sha1_base64="eOrFm/W8cuKjeJZhN3vT2AUz7wU=">AAACG3icjVDLSsNAFJ3UV62vqks3g0UQpCUJgm6EohuXFewDmlAmk5t26OTBzKRQQv7Djb/ixoUirgQX/o2TtgsVBQ9cOJxzDzP3eAlnUpnmh1FaWl5ZXSuvVzY2t7Z3qrt7HRmngkKbxjwWPY9I4CyCtmKKQy8RQEKPQ9cbXxV+dwJCsji6VdME3JAMIxYwSpSWBlWbDjLLzk+cQBCaOYpxH7K5lueZneMLXLdxHTsTIiCRjBehmtUwZ8B/kxpaoDWovjl+TNMQIkU5kbJvmYlyMyIUoxzyipNKSAgdkyH0NY1ICNLNZrfl+EgrPg5ioSdSeKZ+TWQklHIaenozJGokf3qF+JvXT1Vw7mYsSlIFEZ0/FKQcqxgXRWGfCaCKTzUhVDD9V0xHRLekdJ2V/5XQsRuW2bBuTmvNy0UdZXSADtExstAZaqJr1EJtRNEdekBP6Nm4Nx6NF+N1vloyFpl99A3G+yd/NaBv</latexit><latexit sha1_base64="eOrFm/W8cuKjeJZhN3vT2AUz7wU=">AAACG3icjVDLSsNAFJ3UV62vqks3g0UQpCUJgm6EohuXFewDmlAmk5t26OTBzKRQQv7Djb/ixoUirgQX/o2TtgsVBQ9cOJxzDzP3eAlnUpnmh1FaWl5ZXSuvVzY2t7Z3qrt7HRmngkKbxjwWPY9I4CyCtmKKQy8RQEKPQ9cbXxV+dwJCsji6VdME3JAMIxYwSpSWBlWbDjLLzk+cQBCaOYpxH7K5lueZneMLXLdxHTsTIiCRjBehmtUwZ8B/kxpaoDWovjl+TNMQIkU5kbJvmYlyMyIUoxzyipNKSAgdkyH0NY1ICNLNZrfl+EgrPg5ioSdSeKZ+TWQklHIaenozJGokf3qF+JvXT1Vw7mYsSlIFEZ0/FKQcqxgXRWGfCaCKTzUhVDD9V0xHRLekdJ2V/5XQsRuW2bBuTmvNy0UdZXSADtExstAZaqJr1EJtRNEdekBP6Nm4Nx6NF+N1vloyFpl99A3G+yd/NaBv</latexit>

Not true if we add  
small perturbation                                 

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

Boundary theories special!  (E.g. Ising)                               



Conclusions and outlook

• Sign of                  correlates with Swampland conditions 

• Applications: LVS, KKLT, Racetrack, Perturbative stabilisation 

• Connection to the distance conjecture 

• Just a feature of volume modulus?  

CFT techniques promising tool to address AdS  stringy EFTs 

�mix(0, `)
<latexit sha1_base64="ByF3eGP1Y/2Jij/1voNbcZPIRdw="></latexit><latexit sha1_base64="ByF3eGP1Y/2Jij/1voNbcZPIRdw="></latexit><latexit sha1_base64="ByF3eGP1Y/2Jij/1voNbcZPIRdw="></latexit><latexit sha1_base64="ByF3eGP1Y/2Jij/1voNbcZPIRdw="></latexit>

Not proven, but very similar 
to known positivity bounds

Work in progress on more examples:

Fibred models, Type IIA…


• New CFT inequality on mixed & identical anomalous dimensions 
gives non-trivial constraints on higher derivative theories

• Immediate application: DBI at the edge of the Swamp
Applications to Cosmology?


Long term goal: invert the relationship to “navigate” the Swampland



Thank you for your attention!



Back-up slides



The Large Volume Scenario
“Big” and “small” Kähler moduli Tb, Ts

<latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit>

Minimum for an exponentially large volume hVi ⇠ eash⌧si
<latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit>

Veff =
1
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�A(lnV)3/2 + B

g3/2s

!

<latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="/9Adcp59qEl2Pvkw8xEy9uh5gXU="></latexit><latexit sha1_base64="MxJ8bnkFUbdNAl4lsr86z/qjMp4="></latexit><latexit sha1_base64="9AFFG/QKhvWj9rxpMvrwXJffDEk="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit>

h⌧si ⇠
⇣2/3

gs
<latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit>

K = �2 ln
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�asTs

<latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit>

V =
1



⇣
⌧3/2b � ⌧3/2s

⌘

<latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit>

correction↵03
<latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit>



Intermezzo: S-Matrix positivity

Unitarity + analiticity + weak coupling expansion

A(s)tree = g(c2s
2 + c4s

4...)
<latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit>

E.g. 

L =
g

⇤4
(@')4

<latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit>

g > 0
<latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit>

ci > 0
<latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit>

g
<latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit>

CAVEAT: 

“ QFT Swampland”

⇤ << MPL
<latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit>

Agrav(s, t) �
1

M2
PL

s2

t
<latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit>

[Adams,Arkani-Hamed,Dubovsky,Nicolis,Rattazzi ’06]



How do we compute ?
Correlation functions Witten Diagrams in AdS

Other techniques: 

• Bootstrapping correlators (good for exchanges ) 
[Alday,Bissi,Perlmutter ’17 + others]

• Eigenvalues of  dilatation operator :
[Fitzpatrick,Katz,Poland,Simmons-Duffin ’12]

�(n, `) = hn, `|�H|n, `i
<latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit>

[Costa,Goncalves,Penedones ’12]
• Mellin amplitude formula for            �(0, `)

<latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit>



Perturbative stabilisation

Veff = Ae��1' �Be��2'
<latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit>

'min =
1

�1 � �2
log

⇣A�1

B�2

⌘

<latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit>

correction↵03
<latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit>

⇠ V�3
<latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit>

string loops

⇠ V� 10
3

<latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit>

typical example

�'a(0, `) /
<latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit>
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<latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit>

�a = 3
<latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit>

De Sitter conjecture �i > C
<latexit sha1_base64="KeZ0rNxkuRIxZz3FoiBsfsiVzng=">AAAB9XicdVDLSgMxFL1TX7W+qi7dBIvgasiIYFel0I3LCvYBbS2ZTKYNzWSGJKOUof/hxoUibv0Xd/6NmbaIFT0QOJxzLvfm+Ing2mD86RTW1jc2t4rbpZ3dvf2D8uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr+pJH7nXumNI/lrZkmbBCRkeQhp8RY6a4vbDQgQ45qqIGG5Qp2qzgH8ly8INi9XFUqsERzWP7oBzFNIyYNFUTrnocTM8iIMpwKNiv1U80SQidkxHqWShIxPcjmV8/QmVUCFMbKPmnQXP05kZFI62nk22REzFj/9nLxL6+XmrA6yLhMUsMkXSwKU4FMjPIKUMAVo0ZMLSFUcXsromOiCDW2qJIt4fvv/5P2heth17u5rNRryzqKcAKncA4eXEEdrqEJLaCg4BGe4cV5cJ6cV+dtES04y5ljWIHz/gXu4pF1</latexit><latexit sha1_base64="KeZ0rNxkuRIxZz3FoiBsfsiVzng=">AAAB9XicdVDLSgMxFL1TX7W+qi7dBIvgasiIYFel0I3LCvYBbS2ZTKYNzWSGJKOUof/hxoUibv0Xd/6NmbaIFT0QOJxzLvfm+Ing2mD86RTW1jc2t4rbpZ3dvf2D8uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr+pJH7nXumNI/lrZkmbBCRkeQhp8RY6a4vbDQgQ45qqIGG5Qp2qzgH8ly8INi9XFUqsERzWP7oBzFNIyYNFUTrnocTM8iIMpwKNiv1U80SQidkxHqWShIxPcjmV8/QmVUCFMbKPmnQXP05kZFI62nk22REzFj/9nLxL6+XmrA6yLhMUsMkXSwKU4FMjPIKUMAVo0ZMLSFUcXsromOiCDW2qJIt4fvv/5P2heth17u5rNRryzqKcAKncA4eXEEdrqEJLaCg4BGe4cV5cJ6cV+dtES04y5ljWIHz/gXu4pF1</latexit><latexit sha1_base64="KeZ0rNxkuRIxZz3FoiBsfsiVzng=">AAAB9XicdVDLSgMxFL1TX7W+qi7dBIvgasiIYFel0I3LCvYBbS2ZTKYNzWSGJKOUof/hxoUibv0Xd/6NmbaIFT0QOJxzLvfm+Ing2mD86RTW1jc2t4rbpZ3dvf2D8uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr+pJH7nXumNI/lrZkmbBCRkeQhp8RY6a4vbDQgQ45qqIGG5Qp2qzgH8ly8INi9XFUqsERzWP7oBzFNIyYNFUTrnocTM8iIMpwKNiv1U80SQidkxHqWShIxPcjmV8/QmVUCFMbKPmnQXP05kZFI62nk22REzFj/9nLxL6+XmrA6yLhMUsMkXSwKU4FMjPIKUMAVo0ZMLSFUcXsromOiCDW2qJIt4fvv/5P2heth17u5rNRryzqKcAKncA4eXEEdrqEJLaCg4BGe4cV5cJ6cV+dtES04y5ljWIHz/gXu4pF1</latexit><latexit sha1_base64="KeZ0rNxkuRIxZz3FoiBsfsiVzng=">AAAB9XicdVDLSgMxFL1TX7W+qi7dBIvgasiIYFel0I3LCvYBbS2ZTKYNzWSGJKOUof/hxoUibv0Xd/6NmbaIFT0QOJxzLvfm+Ing2mD86RTW1jc2t4rbpZ3dvf2D8uFRW8epoqxFYxGrrk80E1yyluFGsG6iGIl8wTr+pJH7nXumNI/lrZkmbBCRkeQhp8RY6a4vbDQgQ45qqIGG5Qp2qzgH8ly8INi9XFUqsERzWP7oBzFNIyYNFUTrnocTM8iIMpwKNiv1U80SQidkxHqWShIxPcjmV8/QmVUCFMbKPmnQXP05kZFI62nk22REzFj/9nLxL6+XmrA6yLhMUsMkXSwKU4FMjPIKUMAVo0ZMLSFUcXsromOiCDW2qJIt4fvv/5P2heth17u5rNRryzqKcAKncA4eXEEdrqEJLaCg4BGe4cV5cJ6cV+dtES04y5ljWIHz/gXu4pF1</latexit>

[Obied, Ooguri, Spodyneiko, Vafa ’18]
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<latexit sha1_base64="WSPoBfl33nm6ixqrdQBbc781zgo="></latexit><latexit sha1_base64="WSPoBfl33nm6ixqrdQBbc781zgo="></latexit><latexit sha1_base64="WSPoBfl33nm6ixqrdQBbc781zgo="></latexit><latexit sha1_base64="WSPoBfl33nm6ixqrdQBbc781zgo="></latexit>

�1�2 � 40
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<latexit sha1_base64="3/fTg0C5kFyGklOZcn4/h7ztbJY=">AAACD3icdVDLSgMxFM3UV62vUZdugkVxNWRqwe4suHFZwT6gU4ZMJtOGZh4mGaEM8wdu/BU3LhRx69adf2OmrWJFDwQO55zLzT1ewplUCH0YpaXlldW18nplY3Nre8fc3evIOBWEtknMY9HzsKScRbStmOK0lwiKQ4/Trje+KPzuLRWSxdG1miR0EOJhxAJGsNKSax47XId97Nrwi9WgM6Q30AkEJlkd5dlpfu6aVWQ1UAFoW2hGkFVfVKpgjpZrvjt+TNKQRopwLGXfRokaZFgoRjjNK04qaYLJGA9pX9MIh1QOsuk9OTzSig+DWOgXKThVf05kOJRyEno6GWI1kr+9QvzL66cqaAwyFiWpohGZLQpSDlUMi3KgzwQlik80wUQw/VdIRlj3oHSFFV3C9+3/k07NspFlX9Wrzea8jjI4AIfgBNjgDDTBJWiBNiDgDjyAJ/Bs3BuPxovxOouWjPnMPliA8fYJQXWbhA==</latexit><latexit sha1_base64="3/fTg0C5kFyGklOZcn4/h7ztbJY=">AAACD3icdVDLSgMxFM3UV62vUZdugkVxNWRqwe4suHFZwT6gU4ZMJtOGZh4mGaEM8wdu/BU3LhRx69adf2OmrWJFDwQO55zLzT1ewplUCH0YpaXlldW18nplY3Nre8fc3evIOBWEtknMY9HzsKScRbStmOK0lwiKQ4/Trje+KPzuLRWSxdG1miR0EOJhxAJGsNKSax47XId97Nrwi9WgM6Q30AkEJlkd5dlpfu6aVWQ1UAFoW2hGkFVfVKpgjpZrvjt+TNKQRopwLGXfRokaZFgoRjjNK04qaYLJGA9pX9MIh1QOsuk9OTzSig+DWOgXKThVf05kOJRyEno6GWI1kr+9QvzL66cqaAwyFiWpohGZLQpSDlUMi3KgzwQlik80wUQw/VdIRlj3oHSFFV3C9+3/k07NspFlX9Wrzea8jjI4AIfgBNjgDDTBJWiBNiDgDjyAJ/Bs3BuPxovxOouWjPnMPliA8fYJQXWbhA==</latexit><latexit sha1_base64="3/fTg0C5kFyGklOZcn4/h7ztbJY=">AAACD3icdVDLSgMxFM3UV62vUZdugkVxNWRqwe4suHFZwT6gU4ZMJtOGZh4mGaEM8wdu/BU3LhRx69adf2OmrWJFDwQO55zLzT1ewplUCH0YpaXlldW18nplY3Nre8fc3evIOBWEtknMY9HzsKScRbStmOK0lwiKQ4/Trje+KPzuLRWSxdG1miR0EOJhxAJGsNKSax47XId97Nrwi9WgM6Q30AkEJlkd5dlpfu6aVWQ1UAFoW2hGkFVfVKpgjpZrvjt+TNKQRopwLGXfRokaZFgoRjjNK04qaYLJGA9pX9MIh1QOsuk9OTzSig+DWOgXKThVf05kOJRyEno6GWI1kr+9QvzL66cqaAwyFiWpohGZLQpSDlUMi3KgzwQlik80wUQw/VdIRlj3oHSFFV3C9+3/k07NspFlX9Wrzea8jjI4AIfgBNjgDDTBJWiBNiDgDjyAJ/Bs3BuPxovxOouWjPnMPliA8fYJQXWbhA==</latexit><latexit sha1_base64="3/fTg0C5kFyGklOZcn4/h7ztbJY=">AAACD3icdVDLSgMxFM3UV62vUZdugkVxNWRqwe4suHFZwT6gU4ZMJtOGZh4mGaEM8wdu/BU3LhRx69adf2OmrWJFDwQO55zLzT1ewplUCH0YpaXlldW18nplY3Nre8fc3evIOBWEtknMY9HzsKScRbStmOK0lwiKQ4/Trje+KPzuLRWSxdG1miR0EOJhxAJGsNKSax47XId97Nrwi9WgM6Q30AkEJlkd5dlpfu6aVWQ1UAFoW2hGkFVfVKpgjpZrvjt+TNKQRopwLGXfRokaZFgoRjjNK04qaYLJGA9pX9MIh1QOsuk9OTzSig+DWOgXKThVf05kOJRyEno6GWI1kr+9QvzL66cqaAwyFiWpohGZLQpSDlUMi3KgzwQlik80wUQw/VdIRlj3oHSFFV3C9+3/k07NspFlX9Wrzea8jjI4AIfgBNjgDDTBJWiBNiDgDjyAJ/Bs3BuPxovxOouWjPnMPliA8fYJQXWbhA==</latexit>
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Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>
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<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

qualitatively 
different

Negative anomalous dimensions in its regime of validity

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>

��a(0, `)
<latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit>

/ �
h
a�c(a�c + 2)(2a�c + 3)

+2�'(a�c)� 2�2
a(a�c) + 4�a(a�c)� 6

i

<latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit>



Racetrack

K = �3 log�i(T � T̄ ) W = Ae�aT �Be�bT
<latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit>

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

similar  
to KKLT

Negative anomalous dimensions for �c &
1

a
,
1

b
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no need to decouple 
 higher order contributions

[Krasnikov ’87, Taylor ’90,

De Carlos, Casas, Munoz ’93]



Mellin Amplitudes (1)
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n(n-3)/2 independent 
variables - analogue to   
n-particle scattering

Can introduce fictions moments s.t.

pi · pj = �ij

nX

i=1

pi = 0
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Convenient representation of correlators

arises naturally due to 
Euler star formula

sij = �(pi + pj)
2 = �i +�j � 2�ij
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Mellin Amplitudes (2)
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scalar vertex

derivative vertex

Closest analogue to scattering amplitudes in AdS!
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Finite Volume
At small volumes,       can in principle drop below 8�'
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However, subheading volume corrections become important
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Flat spacetime limit
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�2
p
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p
c11c22

<latexit sha1_base64="Uh1jVKciSpI9NQSSntfith/RkxM=">AAACN3icjVDLSgMxFM3Ud32NunQTLIKblplB0JUU3LgSBWsLnVIy6W0bmnk0uSOUYf7Kjb/hTjcuFHHrH5jWIioVPBByOOcebnKCRAqNjvNgFebmFxaXlleKq2vrG5v21va1jlPFocZjGatGwDRIEUENBUpoJApYGEioB4PTsV+/AaVFHF3hKIFWyHqR6ArO0Eht+7zsUV8PFWa8nbluTs3leXle9lHIDmQ8N7KXU1/CcOx98dmxtl1yK84E9G9SIlNctO17vxPzNIQIuWRaN10nwVbGFAouIS/6qYaE8QHrQdPQiIWgW9nk3zndN0qHdmNlToR0on5PZCzUehQGZjJk2Ne/vbE4y2um2D1uZSJKUoSIfy7qppJiTMcl0o5QwFGODGFcCfNWyvtMMY6m6uL/Srj2Kq5TcS8PS9WTaR3LZJfskQPikiNSJWfkgtQIJ7fkkTyTF+vOerJerbfP0YI1zeyQH7DePwBZ9qsA</latexit><latexit sha1_base64="Uh1jVKciSpI9NQSSntfith/RkxM=">AAACN3icjVDLSgMxFM3Ud32NunQTLIKblplB0JUU3LgSBWsLnVIy6W0bmnk0uSOUYf7Kjb/hTjcuFHHrH5jWIioVPBByOOcebnKCRAqNjvNgFebmFxaXlleKq2vrG5v21va1jlPFocZjGatGwDRIEUENBUpoJApYGEioB4PTsV+/AaVFHF3hKIFWyHqR6ArO0Eht+7zsUV8PFWa8nbluTs3leXle9lHIDmQ8N7KXU1/CcOx98dmxtl1yK84E9G9SIlNctO17vxPzNIQIuWRaN10nwVbGFAouIS/6qYaE8QHrQdPQiIWgW9nk3zndN0qHdmNlToR0on5PZCzUehQGZjJk2Ne/vbE4y2um2D1uZSJKUoSIfy7qppJiTMcl0o5QwFGODGFcCfNWyvtMMY6m6uL/Srj2Kq5TcS8PS9WTaR3LZJfskQPikiNSJWfkgtQIJ7fkkTyTF+vOerJerbfP0YI1zeyQH7DePwBZ9qsA</latexit><latexit sha1_base64="Uh1jVKciSpI9NQSSntfith/RkxM=">AAACN3icjVDLSgMxFM3Ud32NunQTLIKblplB0JUU3LgSBWsLnVIy6W0bmnk0uSOUYf7Kjb/hTjcuFHHrH5jWIioVPBByOOcebnKCRAqNjvNgFebmFxaXlleKq2vrG5v21va1jlPFocZjGatGwDRIEUENBUpoJApYGEioB4PTsV+/AaVFHF3hKIFWyHqR6ArO0Eht+7zsUV8PFWa8nbluTs3leXle9lHIDmQ8N7KXU1/CcOx98dmxtl1yK84E9G9SIlNctO17vxPzNIQIuWRaN10nwVbGFAouIS/6qYaE8QHrQdPQiIWgW9nk3zndN0qHdmNlToR0on5PZCzUehQGZjJk2Ne/vbE4y2um2D1uZSJKUoSIfy7qppJiTMcl0o5QwFGODGFcCfNWyvtMMY6m6uL/Srj2Kq5TcS8PS9WTaR3LZJfskQPikiNSJWfkgtQIJ7fkkTyTF+vOerJerbfP0YI1zeyQH7DePwBZ9qsA</latexit><latexit sha1_base64="Uh1jVKciSpI9NQSSntfith/RkxM=">AAACN3icjVDLSgMxFM3Ud32NunQTLIKblplB0JUU3LgSBWsLnVIy6W0bmnk0uSOUYf7Kjb/hTjcuFHHrH5jWIioVPBByOOcebnKCRAqNjvNgFebmFxaXlleKq2vrG5v21va1jlPFocZjGatGwDRIEUENBUpoJApYGEioB4PTsV+/AaVFHF3hKIFWyHqR6ArO0Eht+7zsUV8PFWa8nbluTs3leXle9lHIDmQ8N7KXU1/CcOx98dmxtl1yK84E9G9SIlNctO17vxPzNIQIuWRaN10nwVbGFAouIS/6qYaE8QHrQdPQiIWgW9nk3zndN0qHdmNlToR0on5PZCzUehQGZjJk2Ne/vbE4y2um2D1uZSJKUoSIfy7qppJiTMcl0o5QwFGODGFcCfNWyvtMMY6m6uL/Srj2Kq5TcS8PS9WTaR3LZJfskQPikiNSJWfkgtQIJ7fkkTyTF+vOerJerbfP0YI1zeyQH7DePwBZ9qsA</latexit>

Flat space 
 bounds                               

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit><latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>
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<latexit sha1_base64="Ss9AB1RgUFqLueW0aLG3Vl4VySM="></latexit><latexit sha1_base64="Ss9AB1RgUFqLueW0aLG3Vl4VySM="></latexit><latexit sha1_base64="Ss9AB1RgUFqLueW0aLG3Vl4VySM="></latexit><latexit sha1_base64="Ss9AB1RgUFqLueW0aLG3Vl4VySM="></latexit>

m(R)R ! 0
<latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit><latexit sha1_base64="bDmBa+yBSPxI7aNC7Rsno4s+nsg=">AAAB/3icjVC7SgNBFJ2Nrxhfq4KNzWAQYhN2RdBKAjaWMZgHJEuYncwmQ2Zml5m7SlhT+Cs2ForY+ht2/o2TR6Gi4IELh3Pu5R5OmAhuwPM+nNzC4tLySn61sLa+sbnlbu80TJxqyuo0FrFuhcQwwRWrAwfBWolmRIaCNcPhxcRv3jBteKyuYZSwQJK+4hGnBKzUdfckLtWOcA13NO8PgGgd32IPd92iX/amwH+TIpqj2nXfO72YppIpoIIY0/a9BIKMaOBUsHGhkxqWEDokfda2VBHJTJBN84/xoVV6OIq1HQV4qn69yIg0ZiRDuykJDMxPbyL+5rVTiM6CjKskBabo7FGUCgwxnpSBe1wzCmJkCaGa26yYDogmFGxlhf+V0Dgu+17ZvzopVs7ndeTRPjpAJeSjU1RBl6iK6oiiO/SAntCzc+88Oi/O62w158xvdtE3OG+fV4WUXQ==</latexit>

R ! +1
<latexit sha1_base64="V7AcK+ax03RAya/DQYdAwt/bmqg=">AAACAHicjVDLSsNAFJ34rPUVdeHCzWARBKEkIuhKCm5cVrEPaEKZTCft0MlMmLlRQujGX3HjQhG3foY7/8bpY6Gi4IELh3Pu5d57olRwA5734czNLywuLZdWyqtr6xub7tZ206hMU9agSijdjohhgkvWAA6CtVPNSBIJ1oqGF2O/dcu04UreQJ6yMCF9yWNOCVip6+7iaxxo3h8A0Vrd4SMccBlD3nUrftWbAP9NKmiGetd9D3qKZgmTQAUxpuN7KYQF0cCpYKNykBmWEjokfdaxVJKEmbCYPDDCB1bp4VhpWxLwRP06UZDEmDyJbGdCYGB+emPxN6+TQXwWFlymGTBJp4viTGBQeJwG7nHNKIjcEkI1t7diOiCaULCZlf8XQvO46ntV/+qkUjufxVFCe2gfHSIfnaIaukR11EAUjdADekLPzr3z6Lw4r9PWOWc2s4O+wXn7BIxvlbg=</latexit><latexit sha1_base64="V7AcK+ax03RAya/DQYdAwt/bmqg=">AAACAHicjVDLSsNAFJ34rPUVdeHCzWARBKEkIuhKCm5cVrEPaEKZTCft0MlMmLlRQujGX3HjQhG3foY7/8bpY6Gi4IELh3Pu5d57olRwA5734czNLywuLZdWyqtr6xub7tZ206hMU9agSijdjohhgkvWAA6CtVPNSBIJ1oqGF2O/dcu04UreQJ6yMCF9yWNOCVip6+7iaxxo3h8A0Vrd4SMccBlD3nUrftWbAP9NKmiGetd9D3qKZgmTQAUxpuN7KYQF0cCpYKNykBmWEjokfdaxVJKEmbCYPDDCB1bp4VhpWxLwRP06UZDEmDyJbGdCYGB+emPxN6+TQXwWFlymGTBJp4viTGBQeJwG7nHNKIjcEkI1t7diOiCaULCZlf8XQvO46ntV/+qkUjufxVFCe2gfHSIfnaIaukR11EAUjdADekLPzr3z6Lw4r9PWOWc2s4O+wXn7BIxvlbg=</latexit><latexit sha1_base64="V7AcK+ax03RAya/DQYdAwt/bmqg=">AAACAHicjVDLSsNAFJ34rPUVdeHCzWARBKEkIuhKCm5cVrEPaEKZTCft0MlMmLlRQujGX3HjQhG3foY7/8bpY6Gi4IELh3Pu5d57olRwA5734czNLywuLZdWyqtr6xub7tZ206hMU9agSijdjohhgkvWAA6CtVPNSBIJ1oqGF2O/dcu04UreQJ6yMCF9yWNOCVip6+7iaxxo3h8A0Vrd4SMccBlD3nUrftWbAP9NKmiGetd9D3qKZgmTQAUxpuN7KYQF0cCpYKNykBmWEjokfdaxVJKEmbCYPDDCB1bp4VhpWxLwRP06UZDEmDyJbGdCYGB+emPxN6+TQXwWFlymGTBJp4viTGBQeJwG7nHNKIjcEkI1t7diOiCaULCZlf8XQvO46ntV/+qkUjufxVFCe2gfHSIfnaIaukR11EAUjdADekLPzr3z6Lw4r9PWOWc2s4O+wXn7BIxvlbg=</latexit><latexit sha1_base64="V7AcK+ax03RAya/DQYdAwt/bmqg=">AAACAHicjVDLSsNAFJ34rPUVdeHCzWARBKEkIuhKCm5cVrEPaEKZTCft0MlMmLlRQujGX3HjQhG3foY7/8bpY6Gi4IELh3Pu5d57olRwA5734czNLywuLZdWyqtr6xub7tZ206hMU9agSijdjohhgkvWAA6CtVPNSBIJ1oqGF2O/dcu04UreQJ6yMCF9yWNOCVip6+7iaxxo3h8A0Vrd4SMccBlD3nUrftWbAP9NKmiGetd9D3qKZgmTQAUxpuN7KYQF0cCpYKNykBmWEjokfdaxVJKEmbCYPDDCB1bp4VhpWxLwRP06UZDEmDyJbGdCYGB+emPxN6+TQXwWFlymGTBJp4viTGBQeJwG7nHNKIjcEkI1t7diOiCaULCZlf8XQvO46ntV/+qkUjufxVFCe2gfHSIfnaIaukR11EAUjdADekLPzr3z6Lw4r9PWOWc2s4O+wXn7BIxvlbg=</latexit>

Only for                       as                  the AdS bounds reduce to flat space                                   

AdS Distance Conjecture?                              [Lust,Palti,Vafa ’19]



