
Filippo Revello, University of Oxford

Integer dimensions in the Holographic 
Swampland 

    Based on:  2006.01021 [ Joseph Conlon,FR] 
                      2110.06245 [ Joseph Conlon,Sirui Ning,FR]      
                    2202.09330 [ Fien Apers,Joseph Conlon,Sirui Ning,FR]

International School of Subnuclear Physics, Erice (2022)

mostly



Introduction and outline

Connect String Theory(ST) to experiment: an oxymoron?

 [“Is String Phenomenology an Oxymoron ?” Quevedo ’16 ]  [Answer: No!]

Swampland: not all EFTs admit a UV completion 
within ST (QG)

AdS/CFT

 Putative 3d  
CFT  dual

4d lagrangians  
derived from ST

This talk: study constraints from AdS/CFT  

(Anti de Sitter /Conformal Field Theory correspondence)

Landscape: too many vacua!



From String Theory to reality

Basic requirements:

All moduli stabilised

Scale separation

dS?

Compactify 10 d string theory (IIA/IIB) on Calabi Yau’s

RAdS >> RKK
<latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit>

Size and shape of the extra dimensions (including internal cycles) 
parametrised by moduli fields

Hard! Most constructions through AdS
(
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In practice

10/11 d String Theory

10/11 d Supergravity

Compactify to 4d

Integrate out heavy moduli

“Realistic” vacuum

 Insert NP effects ?
Many successive steps 
of approximation, not 
always under control

Swampland: only a limited number of low energy 
EFTs compatible with ST (QG)

[Vafa ’05, Ooguri Vafa ’07, See Palti ’18 for a comprehensive review ]

+           corrections gs,↵
0
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The Swampland (I)

Figure taken from [van Beest,Calderòn-Infante,Mirfendereski,Valenzuela ’21]



The Swampland (II)
 No Global Symm. & Completeness

Weak gravity

No non Susy AdS

Distance

No de Sitter

Festina Lente

NeutrinosAxions,  
dark photons

Useful

Ri
go
ro
us

Deep web of 
connections

Figure Heavily based on Hiroshi Ooguri’s lectures at the CERN 2019 Winter School



Swampland and AdS/CFT

Only very generic properties for realistic vacua

[de Alwis,Gupta,Quevedo,Valandro ’15]

[Harlow,Ooguri ’18]
No global symmetries in QG Weak Gravity Conjecture

[Aharony,Antebi,Berkooz ’08]

Not much work on specific realisations - very complicated

Type IIA DGKT Type IIB KKLT/LVS

[Nakayama,Nomura ’15]

+ many others (see Palti for a review)

[Montero’19]

We focus on precise properties of a low energy subsector

[Perlmutter,Rastelli,Vafa,Valenzuela ’20]
Distance Conjecture

[Baume, Calderon ’20]

[Harlow,Ooguri ’19]
[Aharony,Palti ’21] [Palti,Sharon ’22]



AdS/CFT - in pictures



Conformal Field Theories

“Scale invariant” QFT
[Loosely speaking…]

x0
µ = �xµ
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Fully determined by set of 2 and 3-point correlators

O
0(�x) = ���

O(x)
<latexit sha1_base64="zNouX8Ge36IkPyDf83D4QcVadQw="></latexit><latexit sha1_base64="zNouX8Ge36IkPyDf83D4QcVadQw="></latexit><latexit sha1_base64="zNouX8Ge36IkPyDf83D4QcVadQw="></latexit><latexit sha1_base64="zNouX8Ge36IkPyDf83D4QcVadQw="></latexit>

hO (x1)O (x2)i =
1

|x1 � x2|
2�

<latexit sha1_base64="RYoo9/3xqxm38Wlard93V7xbxG4="></latexit><latexit sha1_base64="RYoo9/3xqxm38Wlard93V7xbxG4="></latexit><latexit sha1_base64="RYoo9/3xqxm38Wlard93V7xbxG4="></latexit><latexit sha1_base64="RYoo9/3xqxm38Wlard93V7xbxG4="></latexit>

hO1 (x1)O2 (x2)O3 (x3)i =
C123

|x12|
�1+�2��3

|x23|
�2+�3��1

|x13|
�3+�1��2

<latexit sha1_base64="MEinU0sD23+PQhaBACNKWE1lg/o="></latexit><latexit sha1_base64="MEinU0sD23+PQhaBACNKWE1lg/o="></latexit><latexit sha1_base64="MEinU0sD23+PQhaBACNKWE1lg/o="></latexit><latexit sha1_base64="MEinU0sD23+PQhaBACNKWE1lg/o="></latexit>

All dynamics encoded in 

�i, Cijk
<latexit sha1_base64="+z/eWj02ZcxTQ7YOJoiAFmSAVq8=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFcSEhaS9pdoS5cVrAPaEOYTCft2MkkzEyUEvspblwo4tYvceffOH0IKnrgwuGce7n3niBhVCrb/jBWVtfWNzZzW/ntnd29fbNw0JZxKjBp4ZjFohsgSRjlpKWoYqSbCIKigJFOMG7M/M4tEZLG/FpNEuJFaMhpSDFSWvLNQv+CMIV8egYbfkZvxlPfLNqWU3LdigNtq1aruZXygtjlKnQse44iWKLpm+/9QYzTiHCFGZKy59iJ8jIkFMWMTPP9VJIE4TEakp6mHEVEetn89Ck80coAhrHQxRWcq98nMhRJOYkC3RkhNZK/vZn4l9dLVVj1MsqTVBGOF4vClEEVw1kOcEAFwYpNNEFYUH0rxCMkEFY6rbwO4etT+D9plyxHZ3V1XqzXl3HkwBE4BqfAAS6og0vQBC2AwR14AE/g2bg3Ho0X43XRumIsZw7BDxhvnx/sk+w=</latexit><latexit sha1_base64="+z/eWj02ZcxTQ7YOJoiAFmSAVq8=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFcSEhaS9pdoS5cVrAPaEOYTCft2MkkzEyUEvspblwo4tYvceffOH0IKnrgwuGce7n3niBhVCrb/jBWVtfWNzZzW/ntnd29fbNw0JZxKjBp4ZjFohsgSRjlpKWoYqSbCIKigJFOMG7M/M4tEZLG/FpNEuJFaMhpSDFSWvLNQv+CMIV8egYbfkZvxlPfLNqWU3LdigNtq1aruZXygtjlKnQse44iWKLpm+/9QYzTiHCFGZKy59iJ8jIkFMWMTPP9VJIE4TEakp6mHEVEetn89Ck80coAhrHQxRWcq98nMhRJOYkC3RkhNZK/vZn4l9dLVVj1MsqTVBGOF4vClEEVw1kOcEAFwYpNNEFYUH0rxCMkEFY6rbwO4etT+D9plyxHZ3V1XqzXl3HkwBE4BqfAAS6og0vQBC2AwR14AE/g2bg3Ho0X43XRumIsZw7BDxhvnx/sk+w=</latexit><latexit sha1_base64="+z/eWj02ZcxTQ7YOJoiAFmSAVq8=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFcSEhaS9pdoS5cVrAPaEOYTCft2MkkzEyUEvspblwo4tYvceffOH0IKnrgwuGce7n3niBhVCrb/jBWVtfWNzZzW/ntnd29fbNw0JZxKjBp4ZjFohsgSRjlpKWoYqSbCIKigJFOMG7M/M4tEZLG/FpNEuJFaMhpSDFSWvLNQv+CMIV8egYbfkZvxlPfLNqWU3LdigNtq1aruZXygtjlKnQse44iWKLpm+/9QYzTiHCFGZKy59iJ8jIkFMWMTPP9VJIE4TEakp6mHEVEetn89Ck80coAhrHQxRWcq98nMhRJOYkC3RkhNZK/vZn4l9dLVVj1MsqTVBGOF4vClEEVw1kOcEAFwYpNNEFYUH0rxCMkEFY6rbwO4etT+D9plyxHZ3V1XqzXl3HkwBE4BqfAAS6og0vQBC2AwR14AE/g2bg3Ho0X43XRumIsZw7BDxhvnx/sk+w=</latexit><latexit sha1_base64="+z/eWj02ZcxTQ7YOJoiAFmSAVq8=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFcSEhaS9pdoS5cVrAPaEOYTCft2MkkzEyUEvspblwo4tYvceffOH0IKnrgwuGce7n3niBhVCrb/jBWVtfWNzZzW/ntnd29fbNw0JZxKjBp4ZjFohsgSRjlpKWoYqSbCIKigJFOMG7M/M4tEZLG/FpNEuJFaMhpSDFSWvLNQv+CMIV8egYbfkZvxlPfLNqWU3LdigNtq1aruZXygtjlKnQse44iWKLpm+/9QYzTiHCFGZKy59iJ8jIkFMWMTPP9VJIE4TEakp6mHEVEetn89Ck80coAhrHQxRWcq98nMhRJOYkC3RkhNZK/vZn4l9dLVVj1MsqTVBGOF4vClEEVw1kOcEAFwYpNNEFYUH0rxCMkEFY6rbwO4etT+D9plyxHZ3V1XqzXl3HkwBE4BqfAAS6og0vQBC2AwR14AE/g2bg3Ho0X43XRumIsZw7BDxhvnx/sk+w=</latexit>



AdS/CFT primer

Conjectured equivalence between ST(QG) on (asymptotic) AdS 
spacetime in d+1 dim and Conformal Field Theories (CFT) in d dim

Dictionary
AdS CFT

Field 

Mass

Operator

Dimension

'
<latexit sha1_base64="PG0bwH/W+dGn2vWmUo1bs44F5Q8=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgaZldE0xuAS8eI5gHJEuYnUySIbOzy8xsICz5CC8eFPHq93jzb5w8BBUtaCiquunuChPBtcH4w8ltbG5t7+R3C3v7B4dHxeOTlo5TRVmTxiJWnZBoJrhkTcONYJ1EMRKFgrXDyc3Cb0+Z0jyW92aWsCAiI8mHnBJjpXZvSlQy5v1iCbu1Gi6XKwi7Fez7ftUSfOVXax7yXLxECdZo9IvvvUFM04hJQwXRuuvhxAQZUYZTweaFXqpZQuiEjFjXUkkipoNsee4cXVhlgIaxsiUNWqrfJzISaT2LQtsZETPWv72F+JfXTc2wGmRcJqlhkq4WDVOBTIwWv6MBV4waMbOEUMXtrYiOiSLU2IQKNoSvT9H/pOW7Hna9u3KpXl/HkYczOIdL8OAa6nALDWgChQk8wBM8O4nz6Lw4r6vWnLOeOYUfcN4+AeSVj+0=</latexit><latexit sha1_base64="PG0bwH/W+dGn2vWmUo1bs44F5Q8=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgaZldE0xuAS8eI5gHJEuYnUySIbOzy8xsICz5CC8eFPHq93jzb5w8BBUtaCiquunuChPBtcH4w8ltbG5t7+R3C3v7B4dHxeOTlo5TRVmTxiJWnZBoJrhkTcONYJ1EMRKFgrXDyc3Cb0+Z0jyW92aWsCAiI8mHnBJjpXZvSlQy5v1iCbu1Gi6XKwi7Fez7ftUSfOVXax7yXLxECdZo9IvvvUFM04hJQwXRuuvhxAQZUYZTweaFXqpZQuiEjFjXUkkipoNsee4cXVhlgIaxsiUNWqrfJzISaT2LQtsZETPWv72F+JfXTc2wGmRcJqlhkq4WDVOBTIwWv6MBV4waMbOEUMXtrYiOiSLU2IQKNoSvT9H/pOW7Hna9u3KpXl/HkYczOIdL8OAa6nALDWgChQk8wBM8O4nz6Lw4r6vWnLOeOYUfcN4+AeSVj+0=</latexit><latexit sha1_base64="PG0bwH/W+dGn2vWmUo1bs44F5Q8=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgaZldE0xuAS8eI5gHJEuYnUySIbOzy8xsICz5CC8eFPHq93jzb5w8BBUtaCiquunuChPBtcH4w8ltbG5t7+R3C3v7B4dHxeOTlo5TRVmTxiJWnZBoJrhkTcONYJ1EMRKFgrXDyc3Cb0+Z0jyW92aWsCAiI8mHnBJjpXZvSlQy5v1iCbu1Gi6XKwi7Fez7ftUSfOVXax7yXLxECdZo9IvvvUFM04hJQwXRuuvhxAQZUYZTweaFXqpZQuiEjFjXUkkipoNsee4cXVhlgIaxsiUNWqrfJzISaT2LQtsZETPWv72F+JfXTc2wGmRcJqlhkq4WDVOBTIwWv6MBV4waMbOEUMXtrYiOiSLU2IQKNoSvT9H/pOW7Hna9u3KpXl/HkYczOIdL8OAa6nALDWgChQk8wBM8O4nz6Lw4r6vWnLOeOYUfcN4+AeSVj+0=</latexit><latexit sha1_base64="PG0bwH/W+dGn2vWmUo1bs44F5Q8=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgaZldE0xuAS8eI5gHJEuYnUySIbOzy8xsICz5CC8eFPHq93jzb5w8BBUtaCiquunuChPBtcH4w8ltbG5t7+R3C3v7B4dHxeOTlo5TRVmTxiJWnZBoJrhkTcONYJ1EMRKFgrXDyc3Cb0+Z0jyW92aWsCAiI8mHnBJjpXZvSlQy5v1iCbu1Gi6XKwi7Fez7ftUSfOVXax7yXLxECdZo9IvvvUFM04hJQwXRuuvhxAQZUYZTweaFXqpZQuiEjFjXUkkipoNsee4cXVhlgIaxsiUNWqrfJzISaT2LQtsZETPWv72F+JfXTc2wGmRcJqlhkq4WDVOBTIwWv6MBV4waMbOEUMXtrYiOiSLU2IQKNoSvT9H/pOW7Hna9u3KpXl/HkYczOIdL8OAa6nALDWgChQk8wBM8O4nz6Lw4r6vWnLOeOYUfcN4+AeSVj+0=</latexit>

m
<latexit sha1_base64="aVsbNvzN/5b0Ip9Uwrb2Y1DjHTE=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8LbNrgskt4MVjAuYByRJmJ51kzMzuMjMrhCVf4MWDIl79JG/+jZOHoKIFDUVVN91dYSK4NoR8OGvrG5tb27md/O7e/sFh4ei4peNUMWiyWMSqE1INgkfQNNwI6CQKqAwFtMPJ9dxv34PSPI5uzTSBQNJRxIecUWOlhuwXisStVkmpVMbELRPf9yuWkEu/UvWw55IFimiFer/w3hvELJUQGSao1l2PJCbIqDKcCZjle6mGhLIJHUHX0ohK0EG2OHSGz60ywMNY2YoMXqjfJzIqtZ7K0HZKasb6tzcX//K6qRlWgoxHSWogYstFw1RgE+P513jAFTAjppZQpri9FbMxVZQZm03ehvD1Kf6ftHzXI67XKBVrtVUcOXSKztAF8tAVqqEbVEdNxBCgB/SEnp0759F5cV6XrWvOauYE/YDz9gk+5404</latexit><latexit sha1_base64="aVsbNvzN/5b0Ip9Uwrb2Y1DjHTE=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8LbNrgskt4MVjAuYByRJmJ51kzMzuMjMrhCVf4MWDIl79JG/+jZOHoKIFDUVVN91dYSK4NoR8OGvrG5tb27md/O7e/sFh4ei4peNUMWiyWMSqE1INgkfQNNwI6CQKqAwFtMPJ9dxv34PSPI5uzTSBQNJRxIecUWOlhuwXisStVkmpVMbELRPf9yuWkEu/UvWw55IFimiFer/w3hvELJUQGSao1l2PJCbIqDKcCZjle6mGhLIJHUHX0ohK0EG2OHSGz60ywMNY2YoMXqjfJzIqtZ7K0HZKasb6tzcX//K6qRlWgoxHSWogYstFw1RgE+P513jAFTAjppZQpri9FbMxVZQZm03ehvD1Kf6ftHzXI67XKBVrtVUcOXSKztAF8tAVqqEbVEdNxBCgB/SEnp0759F5cV6XrWvOauYE/YDz9gk+5404</latexit><latexit sha1_base64="aVsbNvzN/5b0Ip9Uwrb2Y1DjHTE=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8LbNrgskt4MVjAuYByRJmJ51kzMzuMjMrhCVf4MWDIl79JG/+jZOHoKIFDUVVN91dYSK4NoR8OGvrG5tb27md/O7e/sFh4ei4peNUMWiyWMSqE1INgkfQNNwI6CQKqAwFtMPJ9dxv34PSPI5uzTSBQNJRxIecUWOlhuwXisStVkmpVMbELRPf9yuWkEu/UvWw55IFimiFer/w3hvELJUQGSao1l2PJCbIqDKcCZjle6mGhLIJHUHX0ohK0EG2OHSGz60ywMNY2YoMXqjfJzIqtZ7K0HZKasb6tzcX//K6qRlWgoxHSWogYstFw1RgE+P513jAFTAjppZQpri9FbMxVZQZm03ehvD1Kf6ftHzXI67XKBVrtVUcOXSKztAF8tAVqqEbVEdNxBCgB/SEnp0759F5cV6XrWvOauYE/YDz9gk+5404</latexit><latexit sha1_base64="aVsbNvzN/5b0Ip9Uwrb2Y1DjHTE=">AAAB6HicdVDLSgNBEJz1GeMr6tHLYBA8LbNrgskt4MVjAuYByRJmJ51kzMzuMjMrhCVf4MWDIl79JG/+jZOHoKIFDUVVN91dYSK4NoR8OGvrG5tb27md/O7e/sFh4ei4peNUMWiyWMSqE1INgkfQNNwI6CQKqAwFtMPJ9dxv34PSPI5uzTSBQNJRxIecUWOlhuwXisStVkmpVMbELRPf9yuWkEu/UvWw55IFimiFer/w3hvELJUQGSao1l2PJCbIqDKcCZjle6mGhLIJHUHX0ohK0EG2OHSGz60ywMNY2YoMXqjfJzIqtZ7K0HZKasb6tzcX//K6qRlWgoxHSWogYstFw1RgE+P513jAFTAjppZQpri9FbMxVZQZm03ehvD1Kf6ftHzXI67XKBVrtVUcOXSKztAF8tAVqqEbVEdNxBCgB/SEnp0759F5cV6XrWvOauYE/YDz9gk+5404</latexit>

�(�� d) = m2R2
AdS

<latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit>

O
<latexit sha1_base64="ntWZE+NMjumJVeNuJlEucTnwd6g=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchaS1pN0V3Lizgn1AGspkOm2HTjJhZiKU0M9w40IRt36NO//GSVtBRQ8MHM65lzn3hAlnSjvOh7W2vrG5tV3YKe7u7R8clo6OO0qkktA2EVzIXogV5Symbc00p71EUhyFnHbD6VXud++pVEzEd3qW0CDC45iNGMHaSH4/wnpCMM9u5oNS2bHdiufVXOTYjUbDq1WXxKnWkWs7C5Rhhdag9N4fCpJGNNaEY6V810l0kGGpGeF0XuyniiaYTPGY+obGOKIqyBaR5+jcKEM0EtK8WKOF+n0jw5FSsyg0k3lE9dvLxb88P9WjepCxOEk1jcnyo1HKkRYovx8NmaRE85khmEhmsiIywRITbVoqmhK+LkX/k07Fdk1Xt5flZnNVRwFO4QwuwAUPmnANLWgDAQEP8ATPlrYerRfrdTm6Zq12TuAHrLdPGbWRyg==</latexit><latexit sha1_base64="ntWZE+NMjumJVeNuJlEucTnwd6g=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchaS1pN0V3Lizgn1AGspkOm2HTjJhZiKU0M9w40IRt36NO//GSVtBRQ8MHM65lzn3hAlnSjvOh7W2vrG5tV3YKe7u7R8clo6OO0qkktA2EVzIXogV5Symbc00p71EUhyFnHbD6VXud++pVEzEd3qW0CDC45iNGMHaSH4/wnpCMM9u5oNS2bHdiufVXOTYjUbDq1WXxKnWkWs7C5Rhhdag9N4fCpJGNNaEY6V810l0kGGpGeF0XuyniiaYTPGY+obGOKIqyBaR5+jcKEM0EtK8WKOF+n0jw5FSsyg0k3lE9dvLxb88P9WjepCxOEk1jcnyo1HKkRYovx8NmaRE85khmEhmsiIywRITbVoqmhK+LkX/k07Fdk1Xt5flZnNVRwFO4QwuwAUPmnANLWgDAQEP8ATPlrYerRfrdTm6Zq12TuAHrLdPGbWRyg==</latexit><latexit sha1_base64="ntWZE+NMjumJVeNuJlEucTnwd6g=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchaS1pN0V3Lizgn1AGspkOm2HTjJhZiKU0M9w40IRt36NO//GSVtBRQ8MHM65lzn3hAlnSjvOh7W2vrG5tV3YKe7u7R8clo6OO0qkktA2EVzIXogV5Symbc00p71EUhyFnHbD6VXud++pVEzEd3qW0CDC45iNGMHaSH4/wnpCMM9u5oNS2bHdiufVXOTYjUbDq1WXxKnWkWs7C5Rhhdag9N4fCpJGNNaEY6V810l0kGGpGeF0XuyniiaYTPGY+obGOKIqyBaR5+jcKEM0EtK8WKOF+n0jw5FSsyg0k3lE9dvLxb88P9WjepCxOEk1jcnyo1HKkRYovx8NmaRE85khmEhmsiIywRITbVoqmhK+LkX/k07Fdk1Xt5flZnNVRwFO4QwuwAUPmnANLWgDAQEP8ATPlrYerRfrdTm6Zq12TuAHrLdPGbWRyg==</latexit><latexit sha1_base64="ntWZE+NMjumJVeNuJlEucTnwd6g=">AAAB8nicdVDLSsNAFL3xWeur6tLNYBFchaS1pN0V3Lizgn1AGspkOm2HTjJhZiKU0M9w40IRt36NO//GSVtBRQ8MHM65lzn3hAlnSjvOh7W2vrG5tV3YKe7u7R8clo6OO0qkktA2EVzIXogV5Symbc00p71EUhyFnHbD6VXud++pVEzEd3qW0CDC45iNGMHaSH4/wnpCMM9u5oNS2bHdiufVXOTYjUbDq1WXxKnWkWs7C5Rhhdag9N4fCpJGNNaEY6V810l0kGGpGeF0XuyniiaYTPGY+obGOKIqyBaR5+jcKEM0EtK8WKOF+n0jw5FSsyg0k3lE9dvLxb88P9WjepCxOEk1jcnyo1HKkRYovx8NmaRE85khmEhmsiIywRITbVoqmhK+LkX/k07Fdk1Xt5flZnNVRwFO4QwuwAUPmnANLWgDAQEP8ATPlrYerRfrdTm6Zq12TuAHrLdPGbWRyg==</latexit>

� = g2N
<latexit sha1_base64="v9YhmbQS7Bv4h1l3aSMpnAAKvg8=">AAAB+HicdVDLSgMxFL1TX7U+OurSTbAIroaZ1jLtQii4cSUVrC20Y8lkMm1o5kGSEWrpl7hxoYhbP8Wdf2P6EFT0QOBwzrncm+OnnEll2x9GbmV1bX0jv1nY2t7ZLZp7+zcyyQShLZLwRHR8LClnMW0ppjjtpILiyOe07Y/OZ377jgrJkvhajVPqRXgQs5ARrLTUN4s9rsMBRmdocFtGl32zZFtO2XWrDrKter3uVisLYldqyLHsOUqwRLNvvveChGQRjRXhWMquY6fKm2ChGOF0WuhlkqaYjPCAdjWNcUSlN5kfPkXHWglQmAj9YoXm6veJCY6kHEe+TkZYDeVvbyb+5XUzFda8CYvTTNGYLBaFGUcqQbMWUMAEJYqPNcFEMH0rIkMsMFG6q4Iu4eun6H9yU7Yc3dXVaanRWNaRh0M4ghNwwIUGXEATWkAggwd4gmfj3ng0XozXRTRnLGcO4AeMt09nJ5JF</latexit><latexit sha1_base64="v9YhmbQS7Bv4h1l3aSMpnAAKvg8=">AAAB+HicdVDLSgMxFL1TX7U+OurSTbAIroaZ1jLtQii4cSUVrC20Y8lkMm1o5kGSEWrpl7hxoYhbP8Wdf2P6EFT0QOBwzrncm+OnnEll2x9GbmV1bX0jv1nY2t7ZLZp7+zcyyQShLZLwRHR8LClnMW0ppjjtpILiyOe07Y/OZ377jgrJkvhajVPqRXgQs5ARrLTUN4s9rsMBRmdocFtGl32zZFtO2XWrDrKter3uVisLYldqyLHsOUqwRLNvvveChGQRjRXhWMquY6fKm2ChGOF0WuhlkqaYjPCAdjWNcUSlN5kfPkXHWglQmAj9YoXm6veJCY6kHEe+TkZYDeVvbyb+5XUzFda8CYvTTNGYLBaFGUcqQbMWUMAEJYqPNcFEMH0rIkMsMFG6q4Iu4eun6H9yU7Yc3dXVaanRWNaRh0M4ghNwwIUGXEATWkAggwd4gmfj3ng0XozXRTRnLGcO4AeMt09nJ5JF</latexit><latexit sha1_base64="v9YhmbQS7Bv4h1l3aSMpnAAKvg8=">AAAB+HicdVDLSgMxFL1TX7U+OurSTbAIroaZ1jLtQii4cSUVrC20Y8lkMm1o5kGSEWrpl7hxoYhbP8Wdf2P6EFT0QOBwzrncm+OnnEll2x9GbmV1bX0jv1nY2t7ZLZp7+zcyyQShLZLwRHR8LClnMW0ppjjtpILiyOe07Y/OZ377jgrJkvhajVPqRXgQs5ARrLTUN4s9rsMBRmdocFtGl32zZFtO2XWrDrKter3uVisLYldqyLHsOUqwRLNvvveChGQRjRXhWMquY6fKm2ChGOF0WuhlkqaYjPCAdjWNcUSlN5kfPkXHWglQmAj9YoXm6veJCY6kHEe+TkZYDeVvbyb+5XUzFda8CYvTTNGYLBaFGUcqQbMWUMAEJYqPNcFEMH0rIkMsMFG6q4Iu4eun6H9yU7Yc3dXVaanRWNaRh0M4ghNwwIUGXEATWkAggwd4gmfj3ng0XozXRTRnLGcO4AeMt09nJ5JF</latexit><latexit sha1_base64="v9YhmbQS7Bv4h1l3aSMpnAAKvg8=">AAAB+HicdVDLSgMxFL1TX7U+OurSTbAIroaZ1jLtQii4cSUVrC20Y8lkMm1o5kGSEWrpl7hxoYhbP8Wdf2P6EFT0QOBwzrncm+OnnEll2x9GbmV1bX0jv1nY2t7ZLZp7+zcyyQShLZLwRHR8LClnMW0ppjjtpILiyOe07Y/OZ377jgrJkvhajVPqRXgQs5ARrLTUN4s9rsMBRmdocFtGl32zZFtO2XWrDrKter3uVisLYldqyLHsOUqwRLNvvveChGQRjRXhWMquY6fKm2ChGOF0WuhlkqaYjPCAdjWNcUSlN5kfPkXHWglQmAj9YoXm6veJCY6kHEe+TkZYDeVvbyb+5XUzFda8CYvTTNGYLBaFGUcqQbMWUMAEJYqPNcFEMH0rIkMsMFG6q4Iu4eun6H9yU7Yc3dXVaanRWNaRh0M4ghNwwIUGXEATWkAggwd4gmfj3ng0XozXRTRnLGcO4AeMt09nJ5JF</latexit>

 
RAdS

`s

!d

<latexit sha1_base64="QLRuo16GsbuVc5Em/+6dMTKxklk="></latexit><latexit sha1_base64="QLRuo16GsbuVc5Em/+6dMTKxklk="></latexit><latexit sha1_base64="QLRuo16GsbuVc5Em/+6dMTKxklk="></latexit><latexit sha1_base64="QLRuo16GsbuVc5Em/+6dMTKxklk="></latexit>

AdS correlator CFT correlator



m2R2
AdS = �(�� 3)

<latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit>

 Putative 3d CFT  dual4d moduli EFT in AdS 

AdS/CFT

The holographic Swampland

[Conlon, FR ’20][Conlon, Quevedo ’18]

Fields �i
<latexit sha1_base64="P18VeZ0WRPXWU+CbyFmFhAQjc4o=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07LbWra9Fbx4rGBroV1KNk3b2GyyJFmhLP0PXjwo4tX/481/Y/ohqOiDgcd7M8zMixLOtPG8Dye3tr6xuZXfLuzs7u0fFA+P2lqmitAWkVyqToQ15UzQlmGG006iKI4jTm+jyeXcv72nSjMpbsw0oWGMR4INGcHGSu1ec8z6rF8sea5fDoKqjzy3Xq8H1cqSeJUa8l1vgRKs0OwX33sDSdKYCkM41rrre4kJM6wMI5zOCr1U0wSTCR7RrqUCx1SH2eLaGTqzygANpbIlDFqo3ycyHGs9jSPbGWMz1r+9ufiX103NsBZmTCSpoYIsFw1TjoxE89fRgClKDJ9agoli9lZExlhhYmxABRvC16fof9Iuu77N6vqi1Gis4sjDCZzCOfgQQAOuoAktIHAHD/AEz450Hp0X53XZmnNWM8fwA87bJ/M4j2A=</latexit><latexit sha1_base64="P18VeZ0WRPXWU+CbyFmFhAQjc4o=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07LbWra9Fbx4rGBroV1KNk3b2GyyJFmhLP0PXjwo4tX/481/Y/ohqOiDgcd7M8zMixLOtPG8Dye3tr6xuZXfLuzs7u0fFA+P2lqmitAWkVyqToQ15UzQlmGG006iKI4jTm+jyeXcv72nSjMpbsw0oWGMR4INGcHGSu1ec8z6rF8sea5fDoKqjzy3Xq8H1cqSeJUa8l1vgRKs0OwX33sDSdKYCkM41rrre4kJM6wMI5zOCr1U0wSTCR7RrqUCx1SH2eLaGTqzygANpbIlDFqo3ycyHGs9jSPbGWMz1r+9ufiX103NsBZmTCSpoYIsFw1TjoxE89fRgClKDJ9agoli9lZExlhhYmxABRvC16fof9Iuu77N6vqi1Gis4sjDCZzCOfgQQAOuoAktIHAHD/AEz450Hp0X53XZmnNWM8fwA87bJ/M4j2A=</latexit><latexit sha1_base64="P18VeZ0WRPXWU+CbyFmFhAQjc4o=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07LbWra9Fbx4rGBroV1KNk3b2GyyJFmhLP0PXjwo4tX/481/Y/ohqOiDgcd7M8zMixLOtPG8Dye3tr6xuZXfLuzs7u0fFA+P2lqmitAWkVyqToQ15UzQlmGG006iKI4jTm+jyeXcv72nSjMpbsw0oWGMR4INGcHGSu1ec8z6rF8sea5fDoKqjzy3Xq8H1cqSeJUa8l1vgRKs0OwX33sDSdKYCkM41rrre4kJM6wMI5zOCr1U0wSTCR7RrqUCx1SH2eLaGTqzygANpbIlDFqo3ycyHGs9jSPbGWMz1r+9ufiX103NsBZmTCSpoYIsFw1TjoxE89fRgClKDJ9agoli9lZExlhhYmxABRvC16fof9Iuu77N6vqi1Gis4sjDCZzCOfgQQAOuoAktIHAHD/AEz450Hp0X53XZmnNWM8fwA87bJ/M4j2A=</latexit><latexit sha1_base64="P18VeZ0WRPXWU+CbyFmFhAQjc4o=">AAAB7XicdVBNSwMxEJ2tX7V+VT16CRbB07LbWra9Fbx4rGBroV1KNk3b2GyyJFmhLP0PXjwo4tX/481/Y/ohqOiDgcd7M8zMixLOtPG8Dye3tr6xuZXfLuzs7u0fFA+P2lqmitAWkVyqToQ15UzQlmGG006iKI4jTm+jyeXcv72nSjMpbsw0oWGMR4INGcHGSu1ec8z6rF8sea5fDoKqjzy3Xq8H1cqSeJUa8l1vgRKs0OwX33sDSdKYCkM41rrre4kJM6wMI5zOCr1U0wSTCR7RrqUCx1SH2eLaGTqzygANpbIlDFqo3ycyHGs9jSPbGWMz1r+9ufiX103NsBZmTCSpoYIsFw1TjoxE89fRgClKDJ9agoli9lZExlhhYmxABRvC16fof9Iuu77N6vqi1Gis4sjDCZzCOfgQQAOuoAktIHAHD/AEz450Hp0X53XZmnNWM8fwA87bJ/M4j2A=</latexit>

Can one relate Swampland constraints on 
AdS to CFT consistency condition ?

[Conlon,Quevedo,Suruliz ’05]
[Balasubramanian,Berglund,Conlon,Quevedo ’05]Example: LVS

• Does the CFT interpretation offer a new perspective? 

[Apers,Conlon,Ning,FR ’22]
[Conlon, Ning, FR ’21]

Bootstrap?



Swampland & scale separation

[Lust, Palti,Vafa ’19]

Strong form (SUSY): ↵ =
1

2
<latexit sha1_base64="KSqZC7LnNCSsBVo5eBXJN7fuL5g=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZIY2roQCm5cVrAPaEKZTCft0MkkzEyEGoq/4saFIm79D3f+jZO2gooeuHA4517uvSdMGZXKtj+MpeWV1bX10kZ5c2t7Z9fc22/LJBOYtHDCEtENkSSMctJSVDHSTQVBcchIJxxfFn7nlghJE36jJikJYjTkNKIYKS31zUMfsXSE4AX0I4Fw7kxzd9o3K7Z1Xq+6XhXalm3XHNcpiFvzzjzoaKVABSzQ7Jvv/iDBWUy4wgxJ2XPsVAU5EopiRqZlP5MkRXiMhqSnKUcxkUE+u34KT7QygFEidHEFZ+r3iRzFUk7iUHfGSI3kb68Q//J6mYrqQU55minC8XxRlDGoElhEAQdUEKzYRBOEBdW3QjxCOgWlAyvrEL4+hf+Ttms5tuVce5VGYxFHCRyBY3AKHFADDXAFmqAFMLgDD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RPlb5Td</latexit><latexit sha1_base64="KSqZC7LnNCSsBVo5eBXJN7fuL5g=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZIY2roQCm5cVrAPaEKZTCft0MkkzEyEGoq/4saFIm79D3f+jZO2gooeuHA4517uvSdMGZXKtj+MpeWV1bX10kZ5c2t7Z9fc22/LJBOYtHDCEtENkSSMctJSVDHSTQVBcchIJxxfFn7nlghJE36jJikJYjTkNKIYKS31zUMfsXSE4AX0I4Fw7kxzd9o3K7Z1Xq+6XhXalm3XHNcpiFvzzjzoaKVABSzQ7Jvv/iDBWUy4wgxJ2XPsVAU5EopiRqZlP5MkRXiMhqSnKUcxkUE+u34KT7QygFEidHEFZ+r3iRzFUk7iUHfGSI3kb68Q//J6mYrqQU55minC8XxRlDGoElhEAQdUEKzYRBOEBdW3QjxCOgWlAyvrEL4+hf+Ttms5tuVce5VGYxFHCRyBY3AKHFADDXAFmqAFMLgDD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RPlb5Td</latexit><latexit sha1_base64="KSqZC7LnNCSsBVo5eBXJN7fuL5g=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZIY2roQCm5cVrAPaEKZTCft0MkkzEyEGoq/4saFIm79D3f+jZO2gooeuHA4517uvSdMGZXKtj+MpeWV1bX10kZ5c2t7Z9fc22/LJBOYtHDCEtENkSSMctJSVDHSTQVBcchIJxxfFn7nlghJE36jJikJYjTkNKIYKS31zUMfsXSE4AX0I4Fw7kxzd9o3K7Z1Xq+6XhXalm3XHNcpiFvzzjzoaKVABSzQ7Jvv/iDBWUy4wgxJ2XPsVAU5EopiRqZlP5MkRXiMhqSnKUcxkUE+u34KT7QygFEidHEFZ+r3iRzFUk7iUHfGSI3kb68Q//J6mYrqQU55minC8XxRlDGoElhEAQdUEKzYRBOEBdW3QjxCOgWlAyvrEL4+hf+Ttms5tuVce5VGYxFHCRyBY3AKHFADDXAFmqAFMLgDD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RPlb5Td</latexit><latexit sha1_base64="KSqZC7LnNCSsBVo5eBXJN7fuL5g=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZIY2roQCm5cVrAPaEKZTCft0MkkzEyEGoq/4saFIm79D3f+jZO2gooeuHA4517uvSdMGZXKtj+MpeWV1bX10kZ5c2t7Z9fc22/LJBOYtHDCEtENkSSMctJSVDHSTQVBcchIJxxfFn7nlghJE36jJikJYjTkNKIYKS31zUMfsXSE4AX0I4Fw7kxzd9o3K7Z1Xq+6XhXalm3XHNcpiFvzzjzoaKVABSzQ7Jvv/iDBWUy4wgxJ2XPsVAU5EopiRqZlP5MkRXiMhqSnKUcxkUE+u34KT7QygFEidHEFZ+r3iRzFUk7iUHfGSI3kb68Q//J6mYrqQU55minC8XxRlDGoElhEAQdUEKzYRBOEBdW3QjxCOgWlAyvrEL4+hf+Ttms5tuVce5VGYxFHCRyBY3AKHFADDXAFmqAFMLgDD+AJPBv3xqPxYrzOW5eMxcwB+AHj7RPlb5Td</latexit>

no scale separation

Holographic interpret: no large gap around � ⇠ O(1)
<latexit sha1_base64="plcHrV69Pq/uLPTrc4wyD009J28=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUTUhaS9pdQRfurGAf0IQymU7boTNJmJkIJRTc+CtuXCji1p9w5984aSuo6IELh3Pu5d57gphRqWz7w1haXlldW89t5De3tnd2zb39lowSgUkTRywSnQBJwmhImooqRjqxIIgHjLSD8Xnmt2+JkDQKb9QkJj5Hw5AOKEZKSz3z0LsgTCHoScqhx5EaYcTSq2nROe2ZBdtySq5bcaBt1Wo1t1KeE7tchY5lz1AACzR65rvXj3DCSagwQ1J2HTtWfoqEopiRad5LJIkRHqMh6WoaIk6kn85+mMITrfThIBK6QgVn6veJFHEpJzzQndmV8reXiX953UQNqn5KwzhRJMTzRYOEQRXBLBDYp4JgxSaaICyovhXiERIIKx1bXofw9Sn8n7RKlqOzuj4r1OuLOHLgCByDInCAC+rgEjRAE2BwBx7AE3g27o1H48V4nbcuGYuZA/ADxtsnNNiXPg==</latexit><latexit sha1_base64="plcHrV69Pq/uLPTrc4wyD009J28=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUTUhaS9pdQRfurGAf0IQymU7boTNJmJkIJRTc+CtuXCji1p9w5984aSuo6IELh3Pu5d57gphRqWz7w1haXlldW89t5De3tnd2zb39lowSgUkTRywSnQBJwmhImooqRjqxIIgHjLSD8Xnmt2+JkDQKb9QkJj5Hw5AOKEZKSz3z0LsgTCHoScqhx5EaYcTSq2nROe2ZBdtySq5bcaBt1Wo1t1KeE7tchY5lz1AACzR65rvXj3DCSagwQ1J2HTtWfoqEopiRad5LJIkRHqMh6WoaIk6kn85+mMITrfThIBK6QgVn6veJFHEpJzzQndmV8reXiX953UQNqn5KwzhRJMTzRYOEQRXBLBDYp4JgxSaaICyovhXiERIIKx1bXofw9Sn8n7RKlqOzuj4r1OuLOHLgCByDInCAC+rgEjRAE2BwBx7AE3g27o1H48V4nbcuGYuZA/ADxtsnNNiXPg==</latexit><latexit sha1_base64="plcHrV69Pq/uLPTrc4wyD009J28=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUTUhaS9pdQRfurGAf0IQymU7boTNJmJkIJRTc+CtuXCji1p9w5984aSuo6IELh3Pu5d57gphRqWz7w1haXlldW89t5De3tnd2zb39lowSgUkTRywSnQBJwmhImooqRjqxIIgHjLSD8Xnmt2+JkDQKb9QkJj5Hw5AOKEZKSz3z0LsgTCHoScqhx5EaYcTSq2nROe2ZBdtySq5bcaBt1Wo1t1KeE7tchY5lz1AACzR65rvXj3DCSagwQ1J2HTtWfoqEopiRad5LJIkRHqMh6WoaIk6kn85+mMITrfThIBK6QgVn6veJFHEpJzzQndmV8reXiX953UQNqn5KwzhRJMTzRYOEQRXBLBDYp4JgxSaaICyovhXiERIIKx1bXofw9Sn8n7RKlqOzuj4r1OuLOHLgCByDInCAC+rgEjRAE2BwBx7AE3g27o1H48V4nbcuGYuZA/ADxtsnNNiXPg==</latexit><latexit sha1_base64="plcHrV69Pq/uLPTrc4wyD009J28=">AAACA3icdVDLSsNAFJ34rPUVdaebwSLUTUhaS9pdQRfurGAf0IQymU7boTNJmJkIJRTc+CtuXCji1p9w5984aSuo6IELh3Pu5d57gphRqWz7w1haXlldW89t5De3tnd2zb39lowSgUkTRywSnQBJwmhImooqRjqxIIgHjLSD8Xnmt2+JkDQKb9QkJj5Hw5AOKEZKSz3z0LsgTCHoScqhx5EaYcTSq2nROe2ZBdtySq5bcaBt1Wo1t1KeE7tchY5lz1AACzR65rvXj3DCSagwQ1J2HTtWfoqEopiRad5LJIkRHqMh6WoaIk6kn85+mMITrfThIBK6QgVn6veJFHEpJzzQndmV8reXiX953UQNqn5KwzhRJMTzRYOEQRXBLBDYp4JgxSaaICyovhXiERIIKx1bXofw9Sn8n7RKlqOzuj4r1OuLOHLgCByDInCAC+rgEjRAE2BwBx7AE3g27o1H48V4nbcuGYuZA/ADxtsnNNiXPg==</latexit>

Vmin = � 3M2
P

R2
AdS

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

�(�� d) = m2R2
AdS

<latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit>

Scale separation RAdS >> RKK
<latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit><latexit sha1_base64="2RhbOBO6WDGatgBx/mIcpjf7Pp0=">AAAB+nicdVDJSgNBEO2JW4xbokcvjUHwNPTEGJNLiHgRcolLFkiGoafTSZr0LHT3KGGcT/HiQRGvfok3/8bOIqjog4LHe1VU1XNDzqRC6MNILS2vrK6l1zMbm1vbO9ncbksGkSC0SQIeiI6LJeXMp03FFKedUFDsuZy23fH51G/fUiFZ4N+oSUhtDw99NmAEKy052dyVE5/1rxNYrUJN6/XEyeaRWamgolWCyDxBqFCqaIKOC+VSCVommiEPFmg42fdePyCRR31FOJaya6FQ2TEWihFOk0wvkjTEZIyHtKupjz0q7Xh2egIPtdKHg0Do8hWcqd8nYuxJOfFc3elhNZK/van4l9eN1KBsx8wPI0V9Ml80iDhUAZzmAPtMUKL4RBNMBNO3QjLCAhOl08roEL4+hf+TVsG0kGldFvO12iKONNgHB+AIWOAU1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b00Zi5k98APG2ycS1JM7</latexit> +



In practice

10/11 d String Theory

10/11 d Supergravity

Compactify to 4d

Integrate out heavy moduli

“Realistic” vacuum

 Insert NP effects ?
Many successive steps 
of approximation, not 
always under control

Swampland: only a limited number of low energy 
EFTs compatible with ST (QG)

[Vafa ’05, Ooguri Vafa ’07, See Palti ’18 for a comprehensive review ]

+           corrections gs,↵
0

<latexit sha1_base64="6CONHeL/FURoqGCKNsCl0kS+mJY=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiupBhRgq6LLhxWcE+oDOUO2mmDc1kQpIRSunfcONCEbf+GXf+G6cPxGoPBA7fuZdcTqQEN9bzvpzC2vrG5lZxu7Szu7d/UD48apo005Q1aCpS3Y7QMMEla1huBWsrzTCJBGtFw9tp3npk2vBUPtiRYmGCfcljTtHmKOh3zSUJUKgBnnfLFd/1ZiI/xnOry6QCC9W75c+gl9IsYdJSgcZ0fE/ZcIzacirYpBRkhimkQ+yzTm4lJsyE49nNE3KWkx6JU50/acmM/t4YY2LMKInyyQTtwPzNpnBV1slsfBOOuVSZZZLOP4ozQWxKpgWQHteMWjHKDVLN81sJHaBGavOaSitL+GeaV67vuf59tVKrLuoowgmcwgX4cA01uIM6NICCgid4gVcnc56dN+d9PlpwFjvHsCTn4xsHYJD4</latexit><latexit sha1_base64="6CONHeL/FURoqGCKNsCl0kS+mJY=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiupBhRgq6LLhxWcE+oDOUO2mmDc1kQpIRSunfcONCEbf+GXf+G6cPxGoPBA7fuZdcTqQEN9bzvpzC2vrG5lZxu7Szu7d/UD48apo005Q1aCpS3Y7QMMEla1huBWsrzTCJBGtFw9tp3npk2vBUPtiRYmGCfcljTtHmKOh3zSUJUKgBnnfLFd/1ZiI/xnOry6QCC9W75c+gl9IsYdJSgcZ0fE/ZcIzacirYpBRkhimkQ+yzTm4lJsyE49nNE3KWkx6JU50/acmM/t4YY2LMKInyyQTtwPzNpnBV1slsfBOOuVSZZZLOP4ozQWxKpgWQHteMWjHKDVLN81sJHaBGavOaSitL+GeaV67vuf59tVKrLuoowgmcwgX4cA01uIM6NICCgid4gVcnc56dN+d9PlpwFjvHsCTn4xsHYJD4</latexit><latexit sha1_base64="6CONHeL/FURoqGCKNsCl0kS+mJY=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiupBhRgq6LLhxWcE+oDOUO2mmDc1kQpIRSunfcONCEbf+GXf+G6cPxGoPBA7fuZdcTqQEN9bzvpzC2vrG5lZxu7Szu7d/UD48apo005Q1aCpS3Y7QMMEla1huBWsrzTCJBGtFw9tp3npk2vBUPtiRYmGCfcljTtHmKOh3zSUJUKgBnnfLFd/1ZiI/xnOry6QCC9W75c+gl9IsYdJSgcZ0fE/ZcIzacirYpBRkhimkQ+yzTm4lJsyE49nNE3KWkx6JU50/acmM/t4YY2LMKInyyQTtwPzNpnBV1slsfBOOuVSZZZLOP4ozQWxKpgWQHteMWjHKDVLN81sJHaBGavOaSitL+GeaV67vuf59tVKrLuoowgmcwgX4cA01uIM6NICCgid4gVcnc56dN+d9PlpwFjvHsCTn4xsHYJD4</latexit><latexit sha1_base64="6CONHeL/FURoqGCKNsCl0kS+mJY=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiupBhRgq6LLhxWcE+oDOUO2mmDc1kQpIRSunfcONCEbf+GXf+G6cPxGoPBA7fuZdcTqQEN9bzvpzC2vrG5lZxu7Szu7d/UD48apo005Q1aCpS3Y7QMMEla1huBWsrzTCJBGtFw9tp3npk2vBUPtiRYmGCfcljTtHmKOh3zSUJUKgBnnfLFd/1ZiI/xnOry6QCC9W75c+gl9IsYdJSgcZ0fE/ZcIzacirYpBRkhimkQ+yzTm4lJsyE49nNE3KWkx6JU50/acmM/t4YY2LMKInyyQTtwPzNpnBV1slsfBOOuVSZZZLOP4ozQWxKpgWQHteMWjHKDVLN81sJHaBGavOaSitL+GeaV67vuf59tVKrLuoowgmcwgX4cA01uIM6NICCgid4gVcnc56dN+d9PlpwFjvHsCTn4xsHYJD4</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>



Flux compactifications (I)

Bosonic spectrum of type IIA/IIB:

F1, F3, F5
<latexit sha1_base64="Snl0y2FolC9xCI6bNkv1hzZ3aaw=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4kGGm04fdFYTisoKthekwZNK0Dc0kQ5IRytDPcONCEbd+jTv/xvQhqOiBC4dz7uXee6KEUaUd58PKra1vbG7ltws7u3v7B8XDo64SqcSkgwUTshchRRjlpKOpZqSXSILiiJG7aHI19+/uiVRU8Fs9TUgQoxGnQ4qRNpLfCt2LVuiZqobFkmO7nutVqtCxG41GrV43xCl7tXIFurazQAms0A6L7/2BwGlMuMYMKeW7TqKDDElNMSOzQj9VJEF4gkbEN5SjmKggW5w8g2dGGcChkKa4hgv1+0SGYqWmcWQ6Y6TH6rc3F//y/FQPL4OM8iTVhOPlomHKoBZw/j8cUEmwZlNDEJbU3ArxGEmEtUmpYEL4+hT+T7pl2zVZ3VRKzeYqjjw4AafgHLigDprgGrRBB2AgwAN4As+Wth6tF+t12ZqzVjPH4Aest0+AkJAX</latexit><latexit sha1_base64="Snl0y2FolC9xCI6bNkv1hzZ3aaw=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4kGGm04fdFYTisoKthekwZNK0Dc0kQ5IRytDPcONCEbd+jTv/xvQhqOiBC4dz7uXee6KEUaUd58PKra1vbG7ltws7u3v7B8XDo64SqcSkgwUTshchRRjlpKOpZqSXSILiiJG7aHI19+/uiVRU8Fs9TUgQoxGnQ4qRNpLfCt2LVuiZqobFkmO7nutVqtCxG41GrV43xCl7tXIFurazQAms0A6L7/2BwGlMuMYMKeW7TqKDDElNMSOzQj9VJEF4gkbEN5SjmKggW5w8g2dGGcChkKa4hgv1+0SGYqWmcWQ6Y6TH6rc3F//y/FQPL4OM8iTVhOPlomHKoBZw/j8cUEmwZlNDEJbU3ArxGEmEtUmpYEL4+hT+T7pl2zVZ3VRKzeYqjjw4AafgHLigDprgGrRBB2AgwAN4As+Wth6tF+t12ZqzVjPH4Aest0+AkJAX</latexit><latexit sha1_base64="Snl0y2FolC9xCI6bNkv1hzZ3aaw=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4kGGm04fdFYTisoKthekwZNK0Dc0kQ5IRytDPcONCEbd+jTv/xvQhqOiBC4dz7uXee6KEUaUd58PKra1vbG7ltws7u3v7B8XDo64SqcSkgwUTshchRRjlpKOpZqSXSILiiJG7aHI19+/uiVRU8Fs9TUgQoxGnQ4qRNpLfCt2LVuiZqobFkmO7nutVqtCxG41GrV43xCl7tXIFurazQAms0A6L7/2BwGlMuMYMKeW7TqKDDElNMSOzQj9VJEF4gkbEN5SjmKggW5w8g2dGGcChkKa4hgv1+0SGYqWmcWQ6Y6TH6rc3F//y/FQPL4OM8iTVhOPlomHKoBZw/j8cUEmwZlNDEJbU3ArxGEmEtUmpYEL4+hT+T7pl2zVZ3VRKzeYqjjw4AafgHLigDprgGrRBB2AgwAN4As+Wth6tF+t12ZqzVjPH4Aest0+AkJAX</latexit><latexit sha1_base64="Snl0y2FolC9xCI6bNkv1hzZ3aaw=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4kGGm04fdFYTisoKthekwZNK0Dc0kQ5IRytDPcONCEbd+jTv/xvQhqOiBC4dz7uXee6KEUaUd58PKra1vbG7ltws7u3v7B8XDo64SqcSkgwUTshchRRjlpKOpZqSXSILiiJG7aHI19+/uiVRU8Fs9TUgQoxGnQ4qRNpLfCt2LVuiZqobFkmO7nutVqtCxG41GrV43xCl7tXIFurazQAms0A6L7/2BwGlMuMYMKeW7TqKDDElNMSOzQj9VJEF4gkbEN5SjmKggW5w8g2dGGcChkKa4hgv1+0SGYqWmcWQ6Y6TH6rc3F//y/FQPL4OM8iTVhOPlomHKoBZw/j8cUEmwZlNDEJbU3ArxGEmEtUmpYEL4+hT+T7pl2zVZ3VRKzeYqjjw4AafgHLigDprgGrRBB2AgwAN4As+Wth6tF+t12ZqzVjPH4Aest0+AkJAX</latexit>

A ⌘ Aµ1,...,µp , F = dA = @[µp+1
Aµ1,...,µp]

<latexit sha1_base64="hEu4p4Ux6W/oIFCo12NT4VQDe+g="></latexit><latexit sha1_base64="hEu4p4Ux6W/oIFCo12NT4VQDe+g="></latexit><latexit sha1_base64="hEu4p4Ux6W/oIFCo12NT4VQDe+g="></latexit><latexit sha1_base64="hEu4p4Ux6W/oIFCo12NT4VQDe+g="></latexit>

p-forms

gµ⌫
<latexit sha1_base64="XmM9DCmyuTKDJBUQYW7ljX/WCRE=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAmaFk0rQNzSRDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d574pQzbRD6cApr6xubW8Xt0s7u3v5B+fCoo2WmCG0TyaXqxVhTzgRtG2Y47aWK4iTmtBtPrud+954qzaS4M9OURgkeCTZkBBsrBaN+HiYZDEU265cryG00UM3zIXIvEar6DUvQRbXu+9Bz0QIVsEKrX34PB5JkCRWGcKx14KHURDlWhhFOZ6Uw0zTFZIJHNLBU4ITqKF+cPINnVhnAoVS2hIEL9ftEjhOtp0lsOxNsxvq3Nxf/8oLMDOtRzkSaGSrIctEw49BIOP8fDpiixPCpJZgoZm+FZIwVJsamVLIhfH0K/yedqush17utVZrNVRxFcAJOwTnwwBVoghvQAm1AgAQP4Ak8O8Z5dF6c12VrwVnNHIMfcN4+Ab7jkY0=</latexit><latexit sha1_base64="XmM9DCmyuTKDJBUQYW7ljX/WCRE=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAmaFk0rQNzSRDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d574pQzbRD6cApr6xubW8Xt0s7u3v5B+fCoo2WmCG0TyaXqxVhTzgRtG2Y47aWK4iTmtBtPrud+954qzaS4M9OURgkeCTZkBBsrBaN+HiYZDEU265cryG00UM3zIXIvEar6DUvQRbXu+9Bz0QIVsEKrX34PB5JkCRWGcKx14KHURDlWhhFOZ6Uw0zTFZIJHNLBU4ITqKF+cPINnVhnAoVS2hIEL9ftEjhOtp0lsOxNsxvq3Nxf/8oLMDOtRzkSaGSrIctEw49BIOP8fDpiixPCpJZgoZm+FZIwVJsamVLIhfH0K/yedqush17utVZrNVRxFcAJOwTnwwBVoghvQAm1AgAQP4Ak8O8Z5dF6c12VrwVnNHIMfcN4+Ab7jkY0=</latexit><latexit sha1_base64="XmM9DCmyuTKDJBUQYW7ljX/WCRE=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAmaFk0rQNzSRDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d574pQzbRD6cApr6xubW8Xt0s7u3v5B+fCoo2WmCG0TyaXqxVhTzgRtG2Y47aWK4iTmtBtPrud+954qzaS4M9OURgkeCTZkBBsrBaN+HiYZDEU265cryG00UM3zIXIvEar6DUvQRbXu+9Bz0QIVsEKrX34PB5JkCRWGcKx14KHURDlWhhFOZ6Uw0zTFZIJHNLBU4ITqKF+cPINnVhnAoVS2hIEL9ftEjhOtp0lsOxNsxvq3Nxf/8oLMDOtRzkSaGSrIctEw49BIOP8fDpiixPCpJZgoZm+FZIwVJsamVLIhfH0K/yedqush17utVZrNVRxFcAJOwTnwwBVoghvQAm1AgAQP4Ak8O8Z5dF6c12VrwVnNHIMfcN4+Ab7jkY0=</latexit><latexit sha1_base64="XmM9DCmyuTKDJBUQYW7ljX/WCRE=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAmaFk0rQNzSRDkhHK0M9w40IRt36NO//G9CGo6IELh3Pu5d574pQzbRD6cApr6xubW8Xt0s7u3v5B+fCoo2WmCG0TyaXqxVhTzgRtG2Y47aWK4iTmtBtPrud+954qzaS4M9OURgkeCTZkBBsrBaN+HiYZDEU265cryG00UM3zIXIvEar6DUvQRbXu+9Bz0QIVsEKrX34PB5JkCRWGcKx14KHURDlWhhFOZ6Uw0zTFZIJHNLBU4ITqKF+cPINnVhnAoVS2hIEL9ftEjhOtp0lsOxNsxvq3Nxf/8oLMDOtRzkSaGSrIctEw49BIOP8fDpiixPCpJZgoZm+FZIwVJsamVLIhfH0K/yedqush17utVZrNVRxFcAJOwTnwwBVoghvQAm1AgAQP4Ak8O8Z5dF6c12VrwVnNHIMfcN4+Ab7jkY0=</latexit>

�
<latexit sha1_base64="pfnZ+wnrAdDiCmravY7TQUjB5z8=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyadCasGG5gtxGA9U8HyL3EqGq37AEXVTrvg89Fy1QASu0huX3wSgmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtbp3DM6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTVQPMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT8mG8PUp/J90qq6HXO+2Vmk2V3EUwQk4BefAA1egCW5AC7QBARPwAJ7AsyOcR+fFeV22FpzVzDH4AeftE1A3jmk=</latexit><latexit sha1_base64="pfnZ+wnrAdDiCmravY7TQUjB5z8=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyadCasGG5gtxGA9U8HyL3EqGq37AEXVTrvg89Fy1QASu0huX3wSgmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtbp3DM6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTVQPMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT8mG8PUp/J90qq6HXO+2Vmk2V3EUwQk4BefAA1egCW5AC7QBARPwAJ7AsyOcR+fFeV22FpzVzDH4AeftE1A3jmk=</latexit><latexit sha1_base64="pfnZ+wnrAdDiCmravY7TQUjB5z8=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyadCasGG5gtxGA9U8HyL3EqGq37AEXVTrvg89Fy1QASu0huX3wSgmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtbp3DM6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTVQPMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT8mG8PUp/J90qq6HXO+2Vmk2V3EUwQk4BefAA1egCW5AC7QBARPwAJ7AsyOcR+fFeV22FpzVzDH4AeftE1A3jmk=</latexit><latexit sha1_base64="pfnZ+wnrAdDiCmravY7TQUjB5z8=">AAAB63icdVDLSgMxFM3UV62vqks3wSK4GjK1ju2u4MZlBfuAdiiZNNOGJpkhyQhl6C+4caGIW3/InX9jpq2gogcuHM65l3vvCRPOtEHowymsrW9sbhW3Szu7e/sH5cOjjo5TRWibxDxWvRBrypmkbcMMp71EUSxCTrvh9Dr3u/dUaRbLOzNLaCDwWLKIEWxyadCasGG5gtxGA9U8HyL3EqGq37AEXVTrvg89Fy1QASu0huX3wSgmqaDSEI617nsoMUGGlWGE03lpkGqaYDLFY9q3VGJBdZAtbp3DM6uMYBQrW9LAhfp9IsNC65kIbafAZqJ/e7n4l9dPTVQPMiaT1FBJlouilEMTw/xxOGKKEsNnlmCimL0VkglWmBgbT8mG8PUp/J90qq6HXO+2Vmk2V3EUwQk4BefAA1egCW5AC7QBARPwAJ7AsyOcR+fFeV22FpzVzDH4AeftE1A3jmk=</latexit>

Bµ⌫
<latexit sha1_base64="uKsQ7vJfMf410MxClXMLphn+EBE=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqTW2O6KblxWsA9IQplMp+3QySTMQyihn+HGhSJu/Rp3/o3Th6CiBy4czrmXe++JM86URujDWVldW9/YLGwVt3d29/ZLB4dtlRpJaIukPJXdGCvKmaAtzTSn3UxSnMScduLx9czv3FOpWCru9CSjUYKHgg0YwdpKwVUvDxMDQ2GmvVIZufU6qno+RO4FQhW/bgk6r9R8H3oumqMMlmj2Su9hPyUmoUITjpUKPJTpKMdSM8LptBgaRTNMxnhIA0sFTqiK8vnJU3hqlT4cpNKW0HCufp/IcaLUJIltZ4L1SP32ZuJfXmD0oBblTGRGU0EWiwaGQ53C2f+wzyQlmk8swUQyeyskIywx0Talog3h61P4P2lXXA+53m213Ggs4yiAY3ACzoAHLkED3IAmaAECUvAAnsCzo51H58V5XbSuOMuZI/ADztsnhV2RaA==</latexit><latexit sha1_base64="uKsQ7vJfMf410MxClXMLphn+EBE=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqTW2O6KblxWsA9IQplMp+3QySTMQyihn+HGhSJu/Rp3/o3Th6CiBy4czrmXe++JM86URujDWVldW9/YLGwVt3d29/ZLB4dtlRpJaIukPJXdGCvKmaAtzTSn3UxSnMScduLx9czv3FOpWCru9CSjUYKHgg0YwdpKwVUvDxMDQ2GmvVIZufU6qno+RO4FQhW/bgk6r9R8H3oumqMMlmj2Su9hPyUmoUITjpUKPJTpKMdSM8LptBgaRTNMxnhIA0sFTqiK8vnJU3hqlT4cpNKW0HCufp/IcaLUJIltZ4L1SP32ZuJfXmD0oBblTGRGU0EWiwaGQ53C2f+wzyQlmk8swUQyeyskIywx0Talog3h61P4P2lXXA+53m213Ggs4yiAY3ACzoAHLkED3IAmaAECUvAAnsCzo51H58V5XbSuOMuZI/ADztsnhV2RaA==</latexit><latexit sha1_base64="uKsQ7vJfMf410MxClXMLphn+EBE=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqTW2O6KblxWsA9IQplMp+3QySTMQyihn+HGhSJu/Rp3/o3Th6CiBy4czrmXe++JM86URujDWVldW9/YLGwVt3d29/ZLB4dtlRpJaIukPJXdGCvKmaAtzTSn3UxSnMScduLx9czv3FOpWCru9CSjUYKHgg0YwdpKwVUvDxMDQ2GmvVIZufU6qno+RO4FQhW/bgk6r9R8H3oumqMMlmj2Su9hPyUmoUITjpUKPJTpKMdSM8LptBgaRTNMxnhIA0sFTqiK8vnJU3hqlT4cpNKW0HCufp/IcaLUJIltZ4L1SP32ZuJfXmD0oBblTGRGU0EWiwaGQ53C2f+wzyQlmk8swUQyeyskIywx0Talog3h61P4P2lXXA+53m213Ggs4yiAY3ACzoAHLkED3IAmaAECUvAAnsCzo51H58V5XbSuOMuZI/ADztsnhV2RaA==</latexit><latexit sha1_base64="uKsQ7vJfMf410MxClXMLphn+EBE=">AAAB8nicdVDLSsNAFJ34rPVVdelmsAiuwqTW2O6KblxWsA9IQplMp+3QySTMQyihn+HGhSJu/Rp3/o3Th6CiBy4czrmXe++JM86URujDWVldW9/YLGwVt3d29/ZLB4dtlRpJaIukPJXdGCvKmaAtzTSn3UxSnMScduLx9czv3FOpWCru9CSjUYKHgg0YwdpKwVUvDxMDQ2GmvVIZufU6qno+RO4FQhW/bgk6r9R8H3oumqMMlmj2Su9hPyUmoUITjpUKPJTpKMdSM8LptBgaRTNMxnhIA0sFTqiK8vnJU3hqlT4cpNKW0HCufp/IcaLUJIltZ4L1SP32ZuJfXmD0oBblTGRGU0EWiwaGQ53C2f+wzyQlmk8swUQyeyskIywx0Talog3h61P4P2lXXA+53m213Ggs4yiAY3ACzoAHLkED3IAmaAECUvAAnsCzo51H58V5XbSuOMuZI/ADztsnhV2RaA==</latexit>

H3 = dB2
<latexit sha1_base64="N82MeiMyscya5tr+vC3w7iSBW1Y=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZpje1CKLrpsoJ9QBrCZDJph04ezEyEUvoZblwo4tavceffOH0IKnrgwuGce7n3niDjTCqEPozC2vrG5lZxu7Szu7d/UD486so0F4R2SMpT0Q+wpJwltKOY4rSfCYrjgNNeML6Z+717KiRLkzs1yagX42HCIkaw0pLb8qvwCobw2rf9cgWZjQaqWQ5E5gVCttPQBFXtuuNAy0QLVMAKbb/8PghTksc0UYRjKV0LZcqbYqEY4XRWGuSSZpiM8ZC6miY4ptKbLk6ewTOthDBKha5EwYX6fWKKYykncaA7Y6xG8rc3F//y3FxFdW/KkixXNCHLRVHOoUrh/H8YMkGJ4hNNMBFM3wrJCAtMlE6ppEP4+hT+T7q2aSHTuq1Vms1VHEVwAk7BObDAJWiCFmiDDiAgBQ/gCTwbyng0XozXZWvBWM0cgx8w3j4BLJyP4A==</latexit><latexit sha1_base64="N82MeiMyscya5tr+vC3w7iSBW1Y=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZpje1CKLrpsoJ9QBrCZDJph04ezEyEUvoZblwo4tavceffOH0IKnrgwuGce7n3niDjTCqEPozC2vrG5lZxu7Szu7d/UD486so0F4R2SMpT0Q+wpJwltKOY4rSfCYrjgNNeML6Z+717KiRLkzs1yagX42HCIkaw0pLb8qvwCobw2rf9cgWZjQaqWQ5E5gVCttPQBFXtuuNAy0QLVMAKbb/8PghTksc0UYRjKV0LZcqbYqEY4XRWGuSSZpiM8ZC6miY4ptKbLk6ewTOthDBKha5EwYX6fWKKYykncaA7Y6xG8rc3F//y3FxFdW/KkixXNCHLRVHOoUrh/H8YMkGJ4hNNMBFM3wrJCAtMlE6ppEP4+hT+T7q2aSHTuq1Vms1VHEVwAk7BObDAJWiCFmiDDiAgBQ/gCTwbyng0XozXZWvBWM0cgx8w3j4BLJyP4A==</latexit><latexit sha1_base64="N82MeiMyscya5tr+vC3w7iSBW1Y=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZpje1CKLrpsoJ9QBrCZDJph04ezEyEUvoZblwo4tavceffOH0IKnrgwuGce7n3niDjTCqEPozC2vrG5lZxu7Szu7d/UD486so0F4R2SMpT0Q+wpJwltKOY4rSfCYrjgNNeML6Z+717KiRLkzs1yagX42HCIkaw0pLb8qvwCobw2rf9cgWZjQaqWQ5E5gVCttPQBFXtuuNAy0QLVMAKbb/8PghTksc0UYRjKV0LZcqbYqEY4XRWGuSSZpiM8ZC6miY4ptKbLk6ewTOthDBKha5EwYX6fWKKYykncaA7Y6xG8rc3F//y3FxFdW/KkixXNCHLRVHOoUrh/H8YMkGJ4hNNMBFM3wrJCAtMlE6ppEP4+hT+T7q2aSHTuq1Vms1VHEVwAk7BObDAJWiCFmiDDiAgBQ/gCTwbyng0XozXZWvBWM0cgx8w3j4BLJyP4A==</latexit><latexit sha1_base64="N82MeiMyscya5tr+vC3w7iSBW1Y=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwFSZpje1CKLrpsoJ9QBrCZDJph04ezEyEUvoZblwo4tavceffOH0IKnrgwuGce7n3niDjTCqEPozC2vrG5lZxu7Szu7d/UD486so0F4R2SMpT0Q+wpJwltKOY4rSfCYrjgNNeML6Z+717KiRLkzs1yagX42HCIkaw0pLb8qvwCobw2rf9cgWZjQaqWQ5E5gVCttPQBFXtuuNAy0QLVMAKbb/8PghTksc0UYRjKV0LZcqbYqEY4XRWGuSSZpiM8ZC6miY4ptKbLk6ewTOthDBKha5EwYX6fWKKYykncaA7Y6xG8rc3F//y3FxFdW/KkixXNCHLRVHOoUrh/H8YMkGJ4hNNMBFM3wrJCAtMlE6ppEP4+hT+T7q2aSHTuq1Vms1VHEVwAk7BObDAJWiCFmiDDiAgBQ/gCTwbyng0XozXZWvBWM0cgx8w3j4BLJyP4A==</latexit>

dilaton - sets string coupling

metric/graviton

Kalb -Ramond (

<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>

universal

Type IIA

Type IIB

F0, F2, F4, F6
<latexit sha1_base64="Php6A2A2S01q9KwNMFxOCnJWyg8=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwISHpw7S7glBcVrAPaEOYTCft0MkkzEyEGvolblwo4tZPceffOH0IKnrgwOGce5k7J0gYlcq2P4y19Y3Nre3cTn53b/+gYB4edWScCkzaOGax6AVIEkY5aSuqGOklgqAoYKQbTK7mefeOCEljfqumCfEiNOI0pBgpbflmoenbF02/pFnRvPTNom05JdetOtC26vW6Wy0vhV2uQceyFyiCFVq++T4YxjiNCFeYISn7jp0oL0NCUczILD9IJUkQnqAR6WvJUUSkly0On8Ez7QxhGAtNruDC/b6RoUjKaRToyQipsfydzc2/sn6qwpqXUZ6kinC8fChMGVQxnLcAh1QQrNhUC4QF1bdCPEYCYaW7yusSvn4K/xedkuXorm4qxUZjVUcOnIBTcA4c4IIGuAYt0AYYpOABPIFn4954NF6M1+XomrHaOQY/YLx9AkLFkYo=</latexit><latexit sha1_base64="Php6A2A2S01q9KwNMFxOCnJWyg8=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwISHpw7S7glBcVrAPaEOYTCft0MkkzEyEGvolblwo4tZPceffOH0IKnrgwOGce5k7J0gYlcq2P4y19Y3Nre3cTn53b/+gYB4edWScCkzaOGax6AVIEkY5aSuqGOklgqAoYKQbTK7mefeOCEljfqumCfEiNOI0pBgpbflmoenbF02/pFnRvPTNom05JdetOtC26vW6Wy0vhV2uQceyFyiCFVq++T4YxjiNCFeYISn7jp0oL0NCUczILD9IJUkQnqAR6WvJUUSkly0On8Ez7QxhGAtNruDC/b6RoUjKaRToyQipsfydzc2/sn6qwpqXUZ6kinC8fChMGVQxnLcAh1QQrNhUC4QF1bdCPEYCYaW7yusSvn4K/xedkuXorm4qxUZjVUcOnIBTcA4c4IIGuAYt0AYYpOABPIFn4954NF6M1+XomrHaOQY/YLx9AkLFkYo=</latexit><latexit sha1_base64="Php6A2A2S01q9KwNMFxOCnJWyg8=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwISHpw7S7glBcVrAPaEOYTCft0MkkzEyEGvolblwo4tZPceffOH0IKnrgwOGce5k7J0gYlcq2P4y19Y3Nre3cTn53b/+gYB4edWScCkzaOGax6AVIEkY5aSuqGOklgqAoYKQbTK7mefeOCEljfqumCfEiNOI0pBgpbflmoenbF02/pFnRvPTNom05JdetOtC26vW6Wy0vhV2uQceyFyiCFVq++T4YxjiNCFeYISn7jp0oL0NCUczILD9IJUkQnqAR6WvJUUSkly0On8Ez7QxhGAtNruDC/b6RoUjKaRToyQipsfydzc2/sn6qwpqXUZ6kinC8fChMGVQxnLcAh1QQrNhUC4QF1bdCPEYCYaW7yusSvn4K/xedkuXorm4qxUZjVUcOnIBTcA4c4IIGuAYt0AYYpOABPIFn4954NF6M1+XomrHaOQY/YLx9AkLFkYo=</latexit><latexit sha1_base64="Php6A2A2S01q9KwNMFxOCnJWyg8=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwISHpw7S7glBcVrAPaEOYTCft0MkkzEyEGvolblwo4tZPceffOH0IKnrgwOGce5k7J0gYlcq2P4y19Y3Nre3cTn53b/+gYB4edWScCkzaOGax6AVIEkY5aSuqGOklgqAoYKQbTK7mefeOCEljfqumCfEiNOI0pBgpbflmoenbF02/pFnRvPTNom05JdetOtC26vW6Wy0vhV2uQceyFyiCFVq++T4YxjiNCFeYISn7jp0oL0NCUczILD9IJUkQnqAR6WvJUUSkly0On8Ez7QxhGAtNruDC/b6RoUjKaRToyQipsfydzc2/sn6qwpqXUZ6kinC8fChMGVQxnLcAh1QQrNhUC4QF1bdCPEYCYaW7yusSvn4K/xedkuXorm4qxUZjVUcOnIBTcA4c4IIGuAYt0AYYpOABPIFn4954NF6M1+XomrHaOQY/YLx9AkLFkYo=</latexit>

D0, D2, D4, D6
<latexit sha1_base64="uTRlskF/iQgQbhDQFLSbHCs3soA=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwUULSh2l3BbNwWcE+IA1lMp20QyeZMDMRSuhnuHGhiFu/xp1/4/QhqOiBC4dz7uXee4KEUaks68PIbWxube/kdwt7+weHR8Xjk67kqcCkgznjoh8gSRiNSUdRxUg/EQRFASO9YHq98Hv3REjK4zs1S4gfoXFMQ4qR0pLnWmW3UnZrZfdqWCxZpl1xnLoNLbPZbDr16opY1Qa0TWuJElijPSy+D0YcpxGJFWZISs+2EuVnSCiKGZkXBqkkCcJTNCaepjGKiPSz5clzeKGVEQy50BUruFS/T2QoknIWBbozQmoif3sL8S/PS1XY8DMaJ6kiMV4tClMGFYeL/+GICoIVm2mCsKD6VognSCCsdEoFHcLXp/B/0q2Yts7qtlZqtdZx5MEZOAeXwAYOaIEb0AYdgAEHD+AJPBvKeDRejNdVa85Yz5yCHzDePgHbXI+t</latexit><latexit sha1_base64="uTRlskF/iQgQbhDQFLSbHCs3soA=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwUULSh2l3BbNwWcE+IA1lMp20QyeZMDMRSuhnuHGhiFu/xp1/4/QhqOiBC4dz7uXee4KEUaks68PIbWxube/kdwt7+weHR8Xjk67kqcCkgznjoh8gSRiNSUdRxUg/EQRFASO9YHq98Hv3REjK4zs1S4gfoXFMQ4qR0pLnWmW3UnZrZfdqWCxZpl1xnLoNLbPZbDr16opY1Qa0TWuJElijPSy+D0YcpxGJFWZISs+2EuVnSCiKGZkXBqkkCcJTNCaepjGKiPSz5clzeKGVEQy50BUruFS/T2QoknIWBbozQmoif3sL8S/PS1XY8DMaJ6kiMV4tClMGFYeL/+GICoIVm2mCsKD6VognSCCsdEoFHcLXp/B/0q2Yts7qtlZqtdZx5MEZOAeXwAYOaIEb0AYdgAEHD+AJPBvKeDRejNdVa85Yz5yCHzDePgHbXI+t</latexit><latexit sha1_base64="uTRlskF/iQgQbhDQFLSbHCs3soA=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwUULSh2l3BbNwWcE+IA1lMp20QyeZMDMRSuhnuHGhiFu/xp1/4/QhqOiBC4dz7uXee4KEUaks68PIbWxube/kdwt7+weHR8Xjk67kqcCkgznjoh8gSRiNSUdRxUg/EQRFASO9YHq98Hv3REjK4zs1S4gfoXFMQ4qR0pLnWmW3UnZrZfdqWCxZpl1xnLoNLbPZbDr16opY1Qa0TWuJElijPSy+D0YcpxGJFWZISs+2EuVnSCiKGZkXBqkkCcJTNCaepjGKiPSz5clzeKGVEQy50BUruFS/T2QoknIWBbozQmoif3sL8S/PS1XY8DMaJ6kiMV4tClMGFYeL/+GICoIVm2mCsKD6VognSCCsdEoFHcLXp/B/0q2Yts7qtlZqtdZx5MEZOAeXwAYOaIEb0AYdgAEHD+AJPBvKeDRejNdVa85Yz5yCHzDePgHbXI+t</latexit><latexit sha1_base64="uTRlskF/iQgQbhDQFLSbHCs3soA=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0VwUULSh2l3BbNwWcE+IA1lMp20QyeZMDMRSuhnuHGhiFu/xp1/4/QhqOiBC4dz7uXee4KEUaks68PIbWxube/kdwt7+weHR8Xjk67kqcCkgznjoh8gSRiNSUdRxUg/EQRFASO9YHq98Hv3REjK4zs1S4gfoXFMQ4qR0pLnWmW3UnZrZfdqWCxZpl1xnLoNLbPZbDr16opY1Qa0TWuJElijPSy+D0YcpxGJFWZISs+2EuVnSCiKGZkXBqkkCcJTNCaepjGKiPSz5clzeKGVEQy50BUruFS/T2QoknIWBbozQmoif3sL8S/PS1XY8DMaJ6kiMV4tClMGFYeL/+GICoIVm2mCsKD6VognSCCsdEoFHcLXp/B/0q2Yts7qtlZqtdZx5MEZOAeXwAYOaIEb0AYdgAEHD+AJPBvKeDRejNdVa85Yz5yCHzDePgHbXI+t</latexit>

D1, D3, D5
<latexit sha1_base64="UQeuSk6mtGM5yFEnDWZYA5D9vaw=">AAAB73icdVDJSgNBEK1xjXGLevTSGAQPYZjJZDG3gDl4jGAWSIbQ0+lJmvQsdvcIYchPePGgiFd/x5t/Y2cRVPRBweO9KqrqeTFnUlnWh7G2vrG5tZ3Zye7u7R8c5o6O2zJKBKEtEvFIdD0sKWchbSmmOO3GguLA47TjTa7mfueeCsmi8FZNY+oGeBQynxGstNRt2IWGU2iUB7m8ZdqO7ZTKyDJrtVqlWtXEKjqVYgnZprVAHlZoDnLv/WFEkoCGinAsZc+2YuWmWChGOJ1l+4mkMSYTPKI9TUMcUOmmi3tn6FwrQ+RHQleo0EL9PpHiQMpp4OnOAKux/O3Nxb+8XqL8SzdlYZwoGpLlIj/hSEVo/jwaMkGJ4lNNMBFM34rIGAtMlI4oq0P4+hT9T9pF09ZZ3ZTy9foqjgycwhlcgA1VqMM1NKEFBDg8wBM8G3fGo/FivC5b14zVzAn8gPH2CVAkjtY=</latexit><latexit sha1_base64="UQeuSk6mtGM5yFEnDWZYA5D9vaw=">AAAB73icdVDJSgNBEK1xjXGLevTSGAQPYZjJZDG3gDl4jGAWSIbQ0+lJmvQsdvcIYchPePGgiFd/x5t/Y2cRVPRBweO9KqrqeTFnUlnWh7G2vrG5tZ3Zye7u7R8c5o6O2zJKBKEtEvFIdD0sKWchbSmmOO3GguLA47TjTa7mfueeCsmi8FZNY+oGeBQynxGstNRt2IWGU2iUB7m8ZdqO7ZTKyDJrtVqlWtXEKjqVYgnZprVAHlZoDnLv/WFEkoCGinAsZc+2YuWmWChGOJ1l+4mkMSYTPKI9TUMcUOmmi3tn6FwrQ+RHQleo0EL9PpHiQMpp4OnOAKux/O3Nxb+8XqL8SzdlYZwoGpLlIj/hSEVo/jwaMkGJ4lNNMBFM34rIGAtMlI4oq0P4+hT9T9pF09ZZ3ZTy9foqjgycwhlcgA1VqMM1NKEFBDg8wBM8G3fGo/FivC5b14zVzAn8gPH2CVAkjtY=</latexit><latexit sha1_base64="UQeuSk6mtGM5yFEnDWZYA5D9vaw=">AAAB73icdVDJSgNBEK1xjXGLevTSGAQPYZjJZDG3gDl4jGAWSIbQ0+lJmvQsdvcIYchPePGgiFd/x5t/Y2cRVPRBweO9KqrqeTFnUlnWh7G2vrG5tZ3Zye7u7R8c5o6O2zJKBKEtEvFIdD0sKWchbSmmOO3GguLA47TjTa7mfueeCsmi8FZNY+oGeBQynxGstNRt2IWGU2iUB7m8ZdqO7ZTKyDJrtVqlWtXEKjqVYgnZprVAHlZoDnLv/WFEkoCGinAsZc+2YuWmWChGOJ1l+4mkMSYTPKI9TUMcUOmmi3tn6FwrQ+RHQleo0EL9PpHiQMpp4OnOAKux/O3Nxb+8XqL8SzdlYZwoGpLlIj/hSEVo/jwaMkGJ4lNNMBFM34rIGAtMlI4oq0P4+hT9T9pF09ZZ3ZTy9foqjgycwhlcgA1VqMM1NKEFBDg8wBM8G3fGo/FivC5b14zVzAn8gPH2CVAkjtY=</latexit><latexit sha1_base64="UQeuSk6mtGM5yFEnDWZYA5D9vaw=">AAAB73icdVDJSgNBEK1xjXGLevTSGAQPYZjJZDG3gDl4jGAWSIbQ0+lJmvQsdvcIYchPePGgiFd/x5t/Y2cRVPRBweO9KqrqeTFnUlnWh7G2vrG5tZ3Zye7u7R8c5o6O2zJKBKEtEvFIdD0sKWchbSmmOO3GguLA47TjTa7mfueeCsmi8FZNY+oGeBQynxGstNRt2IWGU2iUB7m8ZdqO7ZTKyDJrtVqlWtXEKjqVYgnZprVAHlZoDnLv/WFEkoCGinAsZc+2YuWmWChGOJ1l+4mkMSYTPKI9TUMcUOmmi3tn6FwrQ+RHQleo0EL9PpHiQMpp4OnOAKux/O3Nxb+8XqL8SzdlYZwoGpLlIj/hSEVo/jwaMkGJ4lNNMBFM34rIGAtMlI4oq0P4+hT9T9pF09ZZ3ZTy9foqjgycwhlcgA1VqMM1NKEFBDg8wBM8G3fGo/FivC5b14zVzAn8gPH2CVAkjtY=</latexit>

p-forms branes



Flux compactifications (II)

fluxes threading the extra dimensions  
generate potentials for the moduli

Z
dyBF1 = 1 F1 ⇠ 1

RB
<latexit sha1_base64="xVFsYamvgTGwArqph1rqeqgV32k="></latexit><latexit sha1_base64="xVFsYamvgTGwArqph1rqeqgV32k="></latexit><latexit sha1_base64="xVFsYamvgTGwArqph1rqeqgV32k="></latexit><latexit sha1_base64="xVFsYamvgTGwArqph1rqeqgV32k="></latexit>

S � �
Z

d4x

Z
dyAdyBF1 ^ ⇤F1 ⇠ �

Z
d4x (RARB) ·

1

RB
2
⇠ �

Z
d4x

RA

RB
<latexit sha1_base64="nauxm0rICQNsAR2roOH8V84wG5g="></latexit><latexit sha1_base64="nauxm0rICQNsAR2roOH8V84wG5g="></latexit><latexit sha1_base64="nauxm0rICQNsAR2roOH8V84wG5g="></latexit><latexit sha1_base64="nauxm0rICQNsAR2roOH8V84wG5g="></latexit>

Z

�p

Fp = 2⇡n
<latexit sha1_base64="Y+56ZfZKTh5veQT8owLZdrWGwQA=">AAACBnicdVDLSgMxFM34rPVVdSlCsAiuykyttF0IRUFcVrAP6JQhk2ba0CQTkoxQhq7c+CtuXCji1m9w59+YPgQVPXDhcM693HtPKBnVxnU/nIXFpeWV1cxadn1jc2s7t7Pb1HGiMGngmMWqHSJNGBWkYahhpC0VQTxkpBUOLyZ+65YoTWNxY0aSdDnqCxpRjIyVgtyBT4UJUr+POEeBHMPLQMIzWIS+pND6ebdQrVSKJ6fQEotyaU6qHvQK7hR5MEc9yL37vRgnnAiDGdK647nSdFOkDMWMjLN+oolEeIj6pGOpQJzobjp9YwyPrNKDUaxsCQOn6veJFHGtRzy0nRyZgf7tTcS/vE5ioko3pUImhgg8WxQlDJoYTjKBPaoINmxkCcKK2lshHiCFsLHJZW0IX5/C/0mzWPDcgnddytfO53FkwD44BMfAA2VQA1egDhoAgzvwAJ7As3PvPDovzuusdcGZz+yBH3DePgEcEphA</latexit><latexit sha1_base64="Y+56ZfZKTh5veQT8owLZdrWGwQA=">AAACBnicdVDLSgMxFM34rPVVdSlCsAiuykyttF0IRUFcVrAP6JQhk2ba0CQTkoxQhq7c+CtuXCji1m9w59+YPgQVPXDhcM693HtPKBnVxnU/nIXFpeWV1cxadn1jc2s7t7Pb1HGiMGngmMWqHSJNGBWkYahhpC0VQTxkpBUOLyZ+65YoTWNxY0aSdDnqCxpRjIyVgtyBT4UJUr+POEeBHMPLQMIzWIS+pND6ebdQrVSKJ6fQEotyaU6qHvQK7hR5MEc9yL37vRgnnAiDGdK647nSdFOkDMWMjLN+oolEeIj6pGOpQJzobjp9YwyPrNKDUaxsCQOn6veJFHGtRzy0nRyZgf7tTcS/vE5ioko3pUImhgg8WxQlDJoYTjKBPaoINmxkCcKK2lshHiCFsLHJZW0IX5/C/0mzWPDcgnddytfO53FkwD44BMfAA2VQA1egDhoAgzvwAJ7As3PvPDovzuusdcGZz+yBH3DePgEcEphA</latexit><latexit sha1_base64="Y+56ZfZKTh5veQT8owLZdrWGwQA=">AAACBnicdVDLSgMxFM34rPVVdSlCsAiuykyttF0IRUFcVrAP6JQhk2ba0CQTkoxQhq7c+CtuXCji1m9w59+YPgQVPXDhcM693HtPKBnVxnU/nIXFpeWV1cxadn1jc2s7t7Pb1HGiMGngmMWqHSJNGBWkYahhpC0VQTxkpBUOLyZ+65YoTWNxY0aSdDnqCxpRjIyVgtyBT4UJUr+POEeBHMPLQMIzWIS+pND6ebdQrVSKJ6fQEotyaU6qHvQK7hR5MEc9yL37vRgnnAiDGdK647nSdFOkDMWMjLN+oolEeIj6pGOpQJzobjp9YwyPrNKDUaxsCQOn6veJFHGtRzy0nRyZgf7tTcS/vE5ioko3pUImhgg8WxQlDJoYTjKBPaoINmxkCcKK2lshHiCFsLHJZW0IX5/C/0mzWPDcgnddytfO53FkwD44BMfAA2VQA1egDhoAgzvwAJ7As3PvPDovzuusdcGZz+yBH3DePgEcEphA</latexit><latexit sha1_base64="Y+56ZfZKTh5veQT8owLZdrWGwQA=">AAACBnicdVDLSgMxFM34rPVVdSlCsAiuykyttF0IRUFcVrAP6JQhk2ba0CQTkoxQhq7c+CtuXCji1m9w59+YPgQVPXDhcM693HtPKBnVxnU/nIXFpeWV1cxadn1jc2s7t7Pb1HGiMGngmMWqHSJNGBWkYahhpC0VQTxkpBUOLyZ+65YoTWNxY0aSdDnqCxpRjIyVgtyBT4UJUr+POEeBHMPLQMIzWIS+pND6ebdQrVSKJ6fQEotyaU6qHvQK7hR5MEc9yL37vRgnnAiDGdK647nSdFOkDMWMjLN+oolEeIj6pGOpQJzobjp9YwyPrNKDUaxsCQOn6veJFHGtRzy0nRyZgf7tTcS/vE5ioko3pUImhgg8WxQlDJoYTjKBPaoINmxkCcKK2lshHiCFsLHJZW0IX5/C/0mzWPDcgnddytfO53FkwD44BMfAA2VQA1egDhoAgzvwAJ7As3PvPDovzuusdcGZz+yBH3DePgEcEphA</latexit>

Z
1

g2
Fp ^ ⇤Fp +

Z

(p�2)�brane
Ap�1

<latexit sha1_base64="R+2MubEhBUiRa3c2VtLiqAjRRxI="></latexit><latexit sha1_base64="R+2MubEhBUiRa3c2VtLiqAjRRxI="></latexit><latexit sha1_base64="R+2MubEhBUiRa3c2VtLiqAjRRxI="></latexit><latexit sha1_base64="R+2MubEhBUiRa3c2VtLiqAjRRxI="></latexit>

Toy example

SA
1 ⇥SB

1
<latexit sha1_base64="TGMF/kUtruyAJUikJcTIDhe1vso="></latexit><latexit sha1_base64="TGMF/kUtruyAJUikJcTIDhe1vso="></latexit><latexit sha1_base64="TGMF/kUtruyAJUikJcTIDhe1vso="></latexit><latexit sha1_base64="TGMF/kUtruyAJUikJcTIDhe1vso="></latexit>

Compactify on

[Free action ] [Matter coupling] [Quantization condition]

Landscape!!!

[Landscape, String Naturalness and Multiverse  Hebecker ’21]



Type IIA moduli stabilisation

DGKT: only scale separated example in 4d

Explicit example with 

Type IIA orientifold with fluxes [Grimm, Louis ’05]

[ De Wolfe, Giryavets, Kachru, Taylor’05]

No complex structure moduli;  
3 Kähler ( & axions) + axiodilaton

(

<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>

bi,�
<latexit sha1_base64="FRhOblG/to3yfcgsqV3G4Ze1Cng=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiB4kGEmRDS3oBePEcwiyRB6Oj1Jk+6eobtHCEO+wosHRbz6Od78GzuL4Pqg4PFeFVX1woQzbTzv3cktLa+sruXXCxubW9s7xd29po5TRWiDxDxW7RBrypmkDcMMp+1EUSxCTlvh6HLqt+6o0iyWN2ac0EDggWQRI9hY6TbssRPUJUPWK5Y8t1r1/dMy+k1815uhBAvUe8W3bj8mqaDSEI617vheYoIMK8MIp5NCN9U0wWSEB7RjqcSC6iCbHTxBR1bpoyhWtqRBM/XrRIaF1mMR2k6BzVD/9KbiX14nNdF5kDGZpIZKMl8UpRyZGE2/R32mKDF8bAkmitlbERlihYmxGRVsCJ+fov9Js+z6nutfV0q1i0UceTiAQzgGH86gBldQhwYQEHAPj/DkKOfBeXZe5q05ZzGzD9/gvH4AbmGQKw==</latexit><latexit sha1_base64="FRhOblG/to3yfcgsqV3G4Ze1Cng=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiB4kGEmRDS3oBePEcwiyRB6Oj1Jk+6eobtHCEO+wosHRbz6Od78GzuL4Pqg4PFeFVX1woQzbTzv3cktLa+sruXXCxubW9s7xd29po5TRWiDxDxW7RBrypmkDcMMp+1EUSxCTlvh6HLqt+6o0iyWN2ac0EDggWQRI9hY6TbssRPUJUPWK5Y8t1r1/dMy+k1815uhBAvUe8W3bj8mqaDSEI617vheYoIMK8MIp5NCN9U0wWSEB7RjqcSC6iCbHTxBR1bpoyhWtqRBM/XrRIaF1mMR2k6BzVD/9KbiX14nNdF5kDGZpIZKMl8UpRyZGE2/R32mKDF8bAkmitlbERlihYmxGRVsCJ+fov9Js+z6nutfV0q1i0UceTiAQzgGH86gBldQhwYQEHAPj/DkKOfBeXZe5q05ZzGzD9/gvH4AbmGQKw==</latexit><latexit sha1_base64="FRhOblG/to3yfcgsqV3G4Ze1Cng=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiB4kGEmRDS3oBePEcwiyRB6Oj1Jk+6eobtHCEO+wosHRbz6Od78GzuL4Pqg4PFeFVX1woQzbTzv3cktLa+sruXXCxubW9s7xd29po5TRWiDxDxW7RBrypmkDcMMp+1EUSxCTlvh6HLqt+6o0iyWN2ac0EDggWQRI9hY6TbssRPUJUPWK5Y8t1r1/dMy+k1815uhBAvUe8W3bj8mqaDSEI617vheYoIMK8MIp5NCN9U0wWSEB7RjqcSC6iCbHTxBR1bpoyhWtqRBM/XrRIaF1mMR2k6BzVD/9KbiX14nNdF5kDGZpIZKMl8UpRyZGE2/R32mKDF8bAkmitlbERlihYmxGRVsCJ+fov9Js+z6nutfV0q1i0UceTiAQzgGH86gBldQhwYQEHAPj/DkKOfBeXZe5q05ZzGzD9/gvH4AbmGQKw==</latexit><latexit sha1_base64="FRhOblG/to3yfcgsqV3G4Ze1Cng=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiB4kGEmRDS3oBePEcwiyRB6Oj1Jk+6eobtHCEO+wosHRbz6Od78GzuL4Pqg4PFeFVX1woQzbTzv3cktLa+sruXXCxubW9s7xd29po5TRWiDxDxW7RBrypmkDcMMp+1EUSxCTlvh6HLqt+6o0iyWN2ac0EDggWQRI9hY6TbssRPUJUPWK5Y8t1r1/dMy+k1815uhBAvUe8W3bj8mqaDSEI617vheYoIMK8MIp5NCN9U0wWSEB7RjqcSC6iCbHTxBR1bpoyhWtqRBM/XrRIaF1mMR2k6BzVD/9KbiX14nNdF5kDGZpIZKMl8UpRyZGE2/R32mKDF8bAkmitlbERlihYmxGRVsCJ+fov9Js+z6nutfV0q1i0UceTiAQzgGH86gBldQhwYQEHAPj/DkKOfBeXZe5q05ZzGzD9/gvH4AbmGQKw==</latexit>

V =  v1v2v3
<latexit sha1_base64="EJEDVX6V0KJ0GCsPgJCqelOHivc=">AAACDHicdVDJSgNBEO1xjXGLevTSGAQPMkxHRXMQgl48RjALZIZQ0+kkTXoWunsCYcgHePFXvHhQxKsf4M2/sSeJ4PrgweNVFVX1/FhwpR3n3ZqbX1hcWs6t5FfX1jc2C1vbdRUlkrIajUQkmz4oJnjIapprwZqxZBD4gjX8wWVWbwyZVDwKb/QoZl4AvZB3OQVtrHah6Aag+xREWh/jc+wOII7BPcR42CaGJcMj0+XY5TIhJyX8WxDbmaCIZqi2C29uJ6JJwEJNBSjVIk6svRSk5lSwcd5NFIuBDqDHWkaGEDDlpZNnxnjfOB3cjaRhqPHE/TqRQqDUKPBNZ3a6+lnLzL9qrUR3z7yUh3GiWUini7qJwDrCWTK4wyWjWoyMACq5uRXTPkig2uSXNyF8for/F/WSTRybXB8XKxezOHJoF+2hA0TQKaqgK1RFNUTRLbpHj+jJurMerGfrZdo6Z81mdtA3WK8fV36Z4Q==</latexit><latexit sha1_base64="EJEDVX6V0KJ0GCsPgJCqelOHivc=">AAACDHicdVDJSgNBEO1xjXGLevTSGAQPMkxHRXMQgl48RjALZIZQ0+kkTXoWunsCYcgHePFXvHhQxKsf4M2/sSeJ4PrgweNVFVX1/FhwpR3n3ZqbX1hcWs6t5FfX1jc2C1vbdRUlkrIajUQkmz4oJnjIapprwZqxZBD4gjX8wWVWbwyZVDwKb/QoZl4AvZB3OQVtrHah6Aag+xREWh/jc+wOII7BPcR42CaGJcMj0+XY5TIhJyX8WxDbmaCIZqi2C29uJ6JJwEJNBSjVIk6svRSk5lSwcd5NFIuBDqDHWkaGEDDlpZNnxnjfOB3cjaRhqPHE/TqRQqDUKPBNZ3a6+lnLzL9qrUR3z7yUh3GiWUini7qJwDrCWTK4wyWjWoyMACq5uRXTPkig2uSXNyF8for/F/WSTRybXB8XKxezOHJoF+2hA0TQKaqgK1RFNUTRLbpHj+jJurMerGfrZdo6Z81mdtA3WK8fV36Z4Q==</latexit><latexit sha1_base64="EJEDVX6V0KJ0GCsPgJCqelOHivc=">AAACDHicdVDJSgNBEO1xjXGLevTSGAQPMkxHRXMQgl48RjALZIZQ0+kkTXoWunsCYcgHePFXvHhQxKsf4M2/sSeJ4PrgweNVFVX1/FhwpR3n3ZqbX1hcWs6t5FfX1jc2C1vbdRUlkrIajUQkmz4oJnjIapprwZqxZBD4gjX8wWVWbwyZVDwKb/QoZl4AvZB3OQVtrHah6Aag+xREWh/jc+wOII7BPcR42CaGJcMj0+XY5TIhJyX8WxDbmaCIZqi2C29uJ6JJwEJNBSjVIk6svRSk5lSwcd5NFIuBDqDHWkaGEDDlpZNnxnjfOB3cjaRhqPHE/TqRQqDUKPBNZ3a6+lnLzL9qrUR3z7yUh3GiWUini7qJwDrCWTK4wyWjWoyMACq5uRXTPkig2uSXNyF8for/F/WSTRybXB8XKxezOHJoF+2hA0TQKaqgK1RFNUTRLbpHj+jJurMerGfrZdo6Z81mdtA3WK8fV36Z4Q==</latexit><latexit sha1_base64="EJEDVX6V0KJ0GCsPgJCqelOHivc=">AAACDHicdVDJSgNBEO1xjXGLevTSGAQPMkxHRXMQgl48RjALZIZQ0+kkTXoWunsCYcgHePFXvHhQxKsf4M2/sSeJ4PrgweNVFVX1/FhwpR3n3ZqbX1hcWs6t5FfX1jc2C1vbdRUlkrIajUQkmz4oJnjIapprwZqxZBD4gjX8wWVWbwyZVDwKb/QoZl4AvZB3OQVtrHah6Aag+xREWh/jc+wOII7BPcR42CaGJcMj0+XY5TIhJyX8WxDbmaCIZqi2C29uJ6JJwEJNBSjVIk6svRSk5lSwcd5NFIuBDqDHWkaGEDDlpZNnxnjfOB3cjaRhqPHE/TqRQqDUKPBNZ3a6+lnLzL9qrUR3z7yUh3GiWUini7qJwDrCWTK4wyWjWoyMACq5uRXTPkig2uSXNyF8for/F/WSTRybXB8XKxezOHJoF+2hA0TQKaqgK1RFNUTRLbpHj+jJurMerGfrZdo6Z81mdtA3WK8fV36Z4Q==</latexit>
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<latexit sha1_base64="Ewf0f99NjVDMUA1JzRCfyqetZWo="></latexit><latexit sha1_base64="Ewf0f99NjVDMUA1JzRCfyqetZWo="></latexit><latexit sha1_base64="Ewf0f99NjVDMUA1JzRCfyqetZWo="></latexit><latexit sha1_base64="Ewf0f99NjVDMUA1JzRCfyqetZWo="></latexit>

Turning on                     stabilises all moduliF0, H3, F4
<latexit sha1_base64="6dUdbmmC62F87/8S0KAka/6VEwI=">AAACQ3icjVDLSsNAFJ34rPVVdelmsAgupCRa0GVBlC4r2Ae0JUymt+3QySTM3Kgl5Iv8Dj/ApfoBLtyJW8H0sWgFxQMDl3POvYc5XiiFQdt+thYWl5ZXVjNr2fWNza3t3M5uzQSR5lDlgQx0w2MGpFBQRYESGqEG5nsS6t7gYqTXb0EbEagbHIbQ9llPia7gDFPKzV22EO5xfCcegpTBXRJfuXZyTGcEDZ0kLrun82xPA6iRu5i4ubxTsMegvw95MkXFzb21OgGPfFDIJTOm6dghtmOmUXAJSbYVGQgZH7AeNNNRMR9MOx7nJvQwZTq0G+j0KaRjdnYjZr4xQ99LnT7Dvvmpjcg/tfl47J63Y6HCCEHxSXo3khQDOiqUdoQGjnKYDoxrkX6A8j7TjGNae/Z/zdROCo5dcK6L+VJp2lGG7JMDckQcckZKpEwqpEo4eSBP5IW8Wo/Wu/VhfU6sC9Z0Z4/Mwfr6BkoUs9Y=</latexit><latexit sha1_base64="6dUdbmmC62F87/8S0KAka/6VEwI=">AAACQ3icjVDLSsNAFJ34rPVVdelmsAgupCRa0GVBlC4r2Ae0JUymt+3QySTM3Kgl5Iv8Dj/ApfoBLtyJW8H0sWgFxQMDl3POvYc5XiiFQdt+thYWl5ZXVjNr2fWNza3t3M5uzQSR5lDlgQx0w2MGpFBQRYESGqEG5nsS6t7gYqTXb0EbEagbHIbQ9llPia7gDFPKzV22EO5xfCcegpTBXRJfuXZyTGcEDZ0kLrun82xPA6iRu5i4ubxTsMegvw95MkXFzb21OgGPfFDIJTOm6dghtmOmUXAJSbYVGQgZH7AeNNNRMR9MOx7nJvQwZTq0G+j0KaRjdnYjZr4xQ99LnT7Dvvmpjcg/tfl47J63Y6HCCEHxSXo3khQDOiqUdoQGjnKYDoxrkX6A8j7TjGNae/Z/zdROCo5dcK6L+VJp2lGG7JMDckQcckZKpEwqpEo4eSBP5IW8Wo/Wu/VhfU6sC9Z0Z4/Mwfr6BkoUs9Y=</latexit><latexit sha1_base64="6dUdbmmC62F87/8S0KAka/6VEwI=">AAACQ3icjVDLSsNAFJ34rPVVdelmsAgupCRa0GVBlC4r2Ae0JUymt+3QySTM3Kgl5Iv8Dj/ApfoBLtyJW8H0sWgFxQMDl3POvYc5XiiFQdt+thYWl5ZXVjNr2fWNza3t3M5uzQSR5lDlgQx0w2MGpFBQRYESGqEG5nsS6t7gYqTXb0EbEagbHIbQ9llPia7gDFPKzV22EO5xfCcegpTBXRJfuXZyTGcEDZ0kLrun82xPA6iRu5i4ubxTsMegvw95MkXFzb21OgGPfFDIJTOm6dghtmOmUXAJSbYVGQgZH7AeNNNRMR9MOx7nJvQwZTq0G+j0KaRjdnYjZr4xQ99LnT7Dvvmpjcg/tfl47J63Y6HCCEHxSXo3khQDOiqUdoQGjnKYDoxrkX6A8j7TjGNae/Z/zdROCo5dcK6L+VJp2lGG7JMDckQcckZKpEwqpEo4eSBP5IW8Wo/Wu/VhfU6sC9Z0Z4/Mwfr6BkoUs9Y=</latexit><latexit sha1_base64="6dUdbmmC62F87/8S0KAka/6VEwI=">AAACQ3icjVDLSsNAFJ34rPVVdelmsAgupCRa0GVBlC4r2Ae0JUymt+3QySTM3Kgl5Iv8Dj/ApfoBLtyJW8H0sWgFxQMDl3POvYc5XiiFQdt+thYWl5ZXVjNr2fWNza3t3M5uzQSR5lDlgQx0w2MGpFBQRYESGqEG5nsS6t7gYqTXb0EbEagbHIbQ9llPia7gDFPKzV22EO5xfCcegpTBXRJfuXZyTGcEDZ0kLrun82xPA6iRu5i4ubxTsMegvw95MkXFzb21OgGPfFDIJTOm6dghtmOmUXAJSbYVGQgZH7AeNNNRMR9MOx7nJvQwZTq0G+j0KaRjdnYjZr4xQ99LnT7Dvvmpjcg/tfl47J63Y6HCCEHxSXo3khQDOiqUdoQGjnKYDoxrkX6A8j7TjGNae/Z/zdROCo5dcK6L+VJp2lGG7JMDckQcckZKpEwqpEo4eSBP5IW8Wo/Wu/VhfU6sC9Z0Z4/Mwfr6BkoUs9Y=</latexit>

T 6/Z2
3

<latexit sha1_base64="pfSbMHJQgHGn8ttOXHx4ZqFjacA=">AAAB+3icjVDLSsNAFL3xWesr1qWbwSK4qkkVdVlw47JCX9imYTKdtEMnkzAzEUvIr7hxoYhbf8Sdf+P0sVBR8MCFwzn3cg8nSDhT2nE+rKXlldW19cJGcXNre2fX3iu1VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2Mr6Z++45KxWLR0JOEehEeChYygrWRfLvU6J+f9CKsR0GQ3eb+ab/q22W34syA/iZlWKDu2++9QUzSiApNOFaq6zqJ9jIsNSOc5sVeqmiCyRgPaddQgSOqvGyWPUdHRhmgMJZmhEYz9etFhiOlJlFgNqcp1U9vKv7mdVMdXnoZE0mqqSDzR2HKkY7RtAg0YJISzSeGYCKZyYrICEtMtKmr+L8SWtWK61Tcm7NyrbaoowAHcAjH4MIF1OAa6tAEAvfwAE/wbOXWo/Vivc5Xl6zFzT58g/X2Ce98k7U=</latexit><latexit sha1_base64="pfSbMHJQgHGn8ttOXHx4ZqFjacA=">AAAB+3icjVDLSsNAFL3xWesr1qWbwSK4qkkVdVlw47JCX9imYTKdtEMnkzAzEUvIr7hxoYhbf8Sdf+P0sVBR8MCFwzn3cg8nSDhT2nE+rKXlldW19cJGcXNre2fX3iu1VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2Mr6Z++45KxWLR0JOEehEeChYygrWRfLvU6J+f9CKsR0GQ3eb+ab/q22W34syA/iZlWKDu2++9QUzSiApNOFaq6zqJ9jIsNSOc5sVeqmiCyRgPaddQgSOqvGyWPUdHRhmgMJZmhEYz9etFhiOlJlFgNqcp1U9vKv7mdVMdXnoZE0mqqSDzR2HKkY7RtAg0YJISzSeGYCKZyYrICEtMtKmr+L8SWtWK61Tcm7NyrbaoowAHcAjH4MIF1OAa6tAEAvfwAE/wbOXWo/Vivc5Xl6zFzT58g/X2Ce98k7U=</latexit><latexit sha1_base64="pfSbMHJQgHGn8ttOXHx4ZqFjacA=">AAAB+3icjVDLSsNAFL3xWesr1qWbwSK4qkkVdVlw47JCX9imYTKdtEMnkzAzEUvIr7hxoYhbf8Sdf+P0sVBR8MCFwzn3cg8nSDhT2nE+rKXlldW19cJGcXNre2fX3iu1VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2Mr6Z++45KxWLR0JOEehEeChYygrWRfLvU6J+f9CKsR0GQ3eb+ab/q22W34syA/iZlWKDu2++9QUzSiApNOFaq6zqJ9jIsNSOc5sVeqmiCyRgPaddQgSOqvGyWPUdHRhmgMJZmhEYz9etFhiOlJlFgNqcp1U9vKv7mdVMdXnoZE0mqqSDzR2HKkY7RtAg0YJISzSeGYCKZyYrICEtMtKmr+L8SWtWK61Tcm7NyrbaoowAHcAjH4MIF1OAa6tAEAvfwAE/wbOXWo/Vivc5Xl6zFzT58g/X2Ce98k7U=</latexit><latexit sha1_base64="pfSbMHJQgHGn8ttOXHx4ZqFjacA=">AAAB+3icjVDLSsNAFL3xWesr1qWbwSK4qkkVdVlw47JCX9imYTKdtEMnkzAzEUvIr7hxoYhbf8Sdf+P0sVBR8MCFwzn3cg8nSDhT2nE+rKXlldW19cJGcXNre2fX3iu1VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2Mr6Z++45KxWLR0JOEehEeChYygrWRfLvU6J+f9CKsR0GQ3eb+ab/q22W34syA/iZlWKDu2++9QUzSiApNOFaq6zqJ9jIsNSOc5sVeqmiCyRgPaddQgSOqvGyWPUdHRhmgMJZmhEYz9etFhiOlJlFgNqcp1U9vKv7mdVMdXnoZE0mqqSDzR2HKkY7RtAg0YJISzSeGYCKZyYrICEtMtKmr+L8SWtWK61Tcm7NyrbaoowAHcAjH4MIF1OAa6tAEAvfwAE/wbOXWo/Vivc5Xl6zFzT58g/X2Ce98k7U=</latexit>

vi,�
<latexit sha1_base64="4t5mSqQP6Jk5sltiYtu+ecVMA0U=">AAAB8HicjVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BLx4jmIckS5idzCZDZmaXmd5AWPIVXjwo4tXP8ebfOHkcVBQsaCiquunuilIpLPr+h7e0vLK6tl7YKG5ube/slvb2GzbJDON1lsjEtCJquRSa11Gg5K3UcKoiyZvR8HrqN0fcWJHoOxynPFS0r0UsGEUn3Y+64pR00oHolspBxZ+B/E3KsECtW3rv9BKWKa6RSWptO/BTDHNqUDDJJ8VOZnlK2ZD2edtRTRW3YT47eEKOndIjcWJcaSQz9etETpW1YxW5TkVxYH96U/E3r51hfBnmQqcZcs3mi+JMEkzI9HvSE4YzlGNHKDPC3UrYgBrK0GVU/F8IjbNK4FeC2/Ny9WoRRwEO4QhOIIALqMIN1KAODBQ8wBM8e8Z79F6813nrkreYOYBv8N4+ATADj/4=</latexit><latexit sha1_base64="4t5mSqQP6Jk5sltiYtu+ecVMA0U=">AAAB8HicjVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BLx4jmIckS5idzCZDZmaXmd5AWPIVXjwo4tXP8ebfOHkcVBQsaCiquunuilIpLPr+h7e0vLK6tl7YKG5ube/slvb2GzbJDON1lsjEtCJquRSa11Gg5K3UcKoiyZvR8HrqN0fcWJHoOxynPFS0r0UsGEUn3Y+64pR00oHolspBxZ+B/E3KsECtW3rv9BKWKa6RSWptO/BTDHNqUDDJJ8VOZnlK2ZD2edtRTRW3YT47eEKOndIjcWJcaSQz9etETpW1YxW5TkVxYH96U/E3r51hfBnmQqcZcs3mi+JMEkzI9HvSE4YzlGNHKDPC3UrYgBrK0GVU/F8IjbNK4FeC2/Ny9WoRRwEO4QhOIIALqMIN1KAODBQ8wBM8e8Z79F6813nrkreYOYBv8N4+ATADj/4=</latexit><latexit sha1_base64="4t5mSqQP6Jk5sltiYtu+ecVMA0U=">AAAB8HicjVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BLx4jmIckS5idzCZDZmaXmd5AWPIVXjwo4tXP8ebfOHkcVBQsaCiquunuilIpLPr+h7e0vLK6tl7YKG5ube/slvb2GzbJDON1lsjEtCJquRSa11Gg5K3UcKoiyZvR8HrqN0fcWJHoOxynPFS0r0UsGEUn3Y+64pR00oHolspBxZ+B/E3KsECtW3rv9BKWKa6RSWptO/BTDHNqUDDJJ8VOZnlK2ZD2edtRTRW3YT47eEKOndIjcWJcaSQz9etETpW1YxW5TkVxYH96U/E3r51hfBnmQqcZcs3mi+JMEkzI9HvSE4YzlGNHKDPC3UrYgBrK0GVU/F8IjbNK4FeC2/Ny9WoRRwEO4QhOIIALqMIN1KAODBQ8wBM8e8Z79F6813nrkreYOYBv8N4+ATADj/4=</latexit><latexit sha1_base64="4t5mSqQP6Jk5sltiYtu+ecVMA0U=">AAAB8HicjVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BLx4jmIckS5idzCZDZmaXmd5AWPIVXjwo4tXP8ebfOHkcVBQsaCiquunuilIpLPr+h7e0vLK6tl7YKG5ube/slvb2GzbJDON1lsjEtCJquRSa11Gg5K3UcKoiyZvR8HrqN0fcWJHoOxynPFS0r0UsGEUn3Y+64pR00oHolspBxZ+B/E3KsECtW3rv9BKWKa6RSWptO/BTDHNqUDDJJ8VOZnlK2ZD2edtRTRW3YT47eEKOndIjcWJcaSQz9etETpW1YxW5TkVxYH96U/E3r51hfBnmQqcZcs3mi+JMEkzI9HvSE4YzlGNHKDPC3UrYgBrK0GVU/F8IjbNK4FeC2/Ny9WoRRwEO4QhOIIALqMIN1KAODBQ8wBM8e8Z79F6813nrkreYOYBv8N4+ATADj/4=</latexit>



A first surprise

All moduli acquire universal and integer conformal dimensions

No dependence on fluxes or other parameters

Dual CFT at very specific points of parameter space,  
and independent of compactification details!

sgn(m0e1e2e3) > 0
<latexit sha1_base64="6NHpG/z/8cHue15banFrv6pEB3Y=">AAACCHicbVC7SgNBFJ31GeMramnhYBC0CbsxoIVIwMYygkmEJCyzk5tkcHZ2mbkrhiWljb9iY6GIrZ9g5984eSBGc+DA4Zx7uTMniKUw6Lpfztz8wuLScmYlu7q2vrGZ29qumSjRHKo8kpG+CZgBKRRUUaCEm1gDCwMJ9eD2YpjX70AbEalr7MfQCllXiY7gDK3l5/aaCPeYmq4aHIa+S8H3LIuWx0f0nLp+Lu8V3BHoj3ALpWknTyao+LnPZjviSQgKuWTGNDw3xlbKNAouYZBtJgZixm9ZFxpWKhaCaaWjjwzogXXatBNpS4V05P7eSFloTD8M7GTIsGf+ZkNzVtZIsHPaSoWKEwTFx4c6iaQY0WErtC00cJR9KxjXwr6V8h7TjKPtLjuzhH+iVix4bsG7KuXLZ5M6MmSX7JND4pETUiaXpEKqhJMH8kReyKvz6Dw7b877eHTOmezskCk4H99DXJd/</latexit><latexit sha1_base64="6NHpG/z/8cHue15banFrv6pEB3Y=">AAACCHicbVC7SgNBFJ31GeMramnhYBC0CbsxoIVIwMYygkmEJCyzk5tkcHZ2mbkrhiWljb9iY6GIrZ9g5984eSBGc+DA4Zx7uTMniKUw6Lpfztz8wuLScmYlu7q2vrGZ29qumSjRHKo8kpG+CZgBKRRUUaCEm1gDCwMJ9eD2YpjX70AbEalr7MfQCllXiY7gDK3l5/aaCPeYmq4aHIa+S8H3LIuWx0f0nLp+Lu8V3BHoj3ALpWknTyao+LnPZjviSQgKuWTGNDw3xlbKNAouYZBtJgZixm9ZFxpWKhaCaaWjjwzogXXatBNpS4V05P7eSFloTD8M7GTIsGf+ZkNzVtZIsHPaSoWKEwTFx4c6iaQY0WErtC00cJR9KxjXwr6V8h7TjKPtLjuzhH+iVix4bsG7KuXLZ5M6MmSX7JND4pETUiaXpEKqhJMH8kReyKvz6Dw7b877eHTOmezskCk4H99DXJd/</latexit><latexit sha1_base64="6NHpG/z/8cHue15banFrv6pEB3Y=">AAACCHicbVC7SgNBFJ31GeMramnhYBC0CbsxoIVIwMYygkmEJCyzk5tkcHZ2mbkrhiWljb9iY6GIrZ9g5984eSBGc+DA4Zx7uTMniKUw6Lpfztz8wuLScmYlu7q2vrGZ29qumSjRHKo8kpG+CZgBKRRUUaCEm1gDCwMJ9eD2YpjX70AbEalr7MfQCllXiY7gDK3l5/aaCPeYmq4aHIa+S8H3LIuWx0f0nLp+Lu8V3BHoj3ALpWknTyao+LnPZjviSQgKuWTGNDw3xlbKNAouYZBtJgZixm9ZFxpWKhaCaaWjjwzogXXatBNpS4V05P7eSFloTD8M7GTIsGf+ZkNzVtZIsHPaSoWKEwTFx4c6iaQY0WErtC00cJR9KxjXwr6V8h7TjKPtLjuzhH+iVix4bsG7KuXLZ5M6MmSX7JND4pETUiaXpEKqhJMH8kReyKvz6Dw7b877eHTOmezskCk4H99DXJd/</latexit><latexit sha1_base64="6NHpG/z/8cHue15banFrv6pEB3Y=">AAACCHicbVC7SgNBFJ31GeMramnhYBC0CbsxoIVIwMYygkmEJCyzk5tkcHZ2mbkrhiWljb9iY6GIrZ9g5984eSBGc+DA4Zx7uTMniKUw6Lpfztz8wuLScmYlu7q2vrGZ29qumSjRHKo8kpG+CZgBKRRUUaCEm1gDCwMJ9eD2YpjX70AbEalr7MfQCllXiY7gDK3l5/aaCPeYmq4aHIa+S8H3LIuWx0f0nLp+Lu8V3BHoj3ALpWknTyao+LnPZjviSQgKuWTGNDw3xlbKNAouYZBtJgZixm9ZFxpWKhaCaaWjjwzogXXatBNpS4V05P7eSFloTD8M7GTIsGf+ZkNzVtZIsHPaSoWKEwTFx4c6iaQY0WErtC00cJR9KxjXwr6V8h7TjKPtLjuzhH+iVix4bsG7KuXLZ5M6MmSX7JND4pETUiaXpEKqhJMH8kReyKvz6Dw7b877eHTOmezskCk4H99DXJd/</latexit>

sgn(m0e1e2e3) < 0
<latexit sha1_base64="cVR7XUSGd/TsOp2V9nQVXHGYx1k=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSBoE3ZV0CJFwMYygnlAsiyzk5s4ODu7zNwVw5LSxl+xsVDE1k+w82+cPBBfBw4czrmXO3OiVAqDnvfhzMzOzS8sFpaKyyura+vuxmbDJJnmUOeJTHQrYgakUFBHgRJaqQYWRxKa0fXZKG/egDYiUZc4SCGIWV+JnuAMrRW6Ox2EW8xNXw3349CjEPqWh5ZHB7RCvdAt+WVvDPolvPLxT6dEpqiF7nunm/AsBoVcMmPavpdikDONgksYFjuZgZTxa9aHtpWKxWCCfPyRId2zTpf2Em2pkI7d7xs5i40ZxJGdjBlemd/ZyPwva2fYOw1yodIMQfHJoV4mKSZ01ArtCg0c5cAKxrWwb6X8imnG0XZX/LeEP6JxWPa9sn9xXKpWpnUUyDbZJfvEJyekSs5JjdQJJ3fkgTyRZ+feeXRenNfJ6Iwz3dkiP+C8fQJAUJd9</latexit><latexit sha1_base64="cVR7XUSGd/TsOp2V9nQVXHGYx1k=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSBoE3ZV0CJFwMYygnlAsiyzk5s4ODu7zNwVw5LSxl+xsVDE1k+w82+cPBBfBw4czrmXO3OiVAqDnvfhzMzOzS8sFpaKyyura+vuxmbDJJnmUOeJTHQrYgakUFBHgRJaqQYWRxKa0fXZKG/egDYiUZc4SCGIWV+JnuAMrRW6Ox2EW8xNXw3349CjEPqWh5ZHB7RCvdAt+WVvDPolvPLxT6dEpqiF7nunm/AsBoVcMmPavpdikDONgksYFjuZgZTxa9aHtpWKxWCCfPyRId2zTpf2Em2pkI7d7xs5i40ZxJGdjBlemd/ZyPwva2fYOw1yodIMQfHJoV4mKSZ01ArtCg0c5cAKxrWwb6X8imnG0XZX/LeEP6JxWPa9sn9xXKpWpnUUyDbZJfvEJyekSs5JjdQJJ3fkgTyRZ+feeXRenNfJ6Iwz3dkiP+C8fQJAUJd9</latexit><latexit sha1_base64="cVR7XUSGd/TsOp2V9nQVXHGYx1k=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSBoE3ZV0CJFwMYygnlAsiyzk5s4ODu7zNwVw5LSxl+xsVDE1k+w82+cPBBfBw4czrmXO3OiVAqDnvfhzMzOzS8sFpaKyyura+vuxmbDJJnmUOeJTHQrYgakUFBHgRJaqQYWRxKa0fXZKG/egDYiUZc4SCGIWV+JnuAMrRW6Ox2EW8xNXw3349CjEPqWh5ZHB7RCvdAt+WVvDPolvPLxT6dEpqiF7nunm/AsBoVcMmPavpdikDONgksYFjuZgZTxa9aHtpWKxWCCfPyRId2zTpf2Em2pkI7d7xs5i40ZxJGdjBlemd/ZyPwva2fYOw1yodIMQfHJoV4mKSZ01ArtCg0c5cAKxrWwb6X8imnG0XZX/LeEP6JxWPa9sn9xXKpWpnUUyDbZJfvEJyekSs5JjdQJJ3fkgTyRZ+feeXRenNfJ6Iwz3dkiP+C8fQJAUJd9</latexit><latexit sha1_base64="cVR7XUSGd/TsOp2V9nQVXHGYx1k=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSBoE3ZV0CJFwMYygnlAsiyzk5s4ODu7zNwVw5LSxl+xsVDE1k+w82+cPBBfBw4czrmXO3OiVAqDnvfhzMzOzS8sFpaKyyura+vuxmbDJJnmUOeJTHQrYgakUFBHgRJaqQYWRxKa0fXZKG/egDYiUZc4SCGIWV+JnuAMrRW6Ox2EW8xNXw3349CjEPqWh5ZHB7RCvdAt+WVvDPolvPLxT6dEpqiF7nunm/AsBoVcMmPavpdikDONgksYFjuZgZTxa9aHtpWKxWCCfPyRId2zTpf2Em2pkI7d7xs5i40ZxJGdjBlemd/ZyPwva2fYOw1yodIMQfHJoV4mKSZ01ArtCg0c5cAKxrWwb6X8imnG0XZX/LeEP6JxWPa9sn9xXKpWpnUUyDbZJfvEJyekSs5JjdQJJ3fkgTyRZ+feeXRenNfJ6Iwz3dkiP+C8fQJAUJd9</latexit>

?
[Conlon, Ning, FR ’21]

(

<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>

�1 = 10 �2,3,4 = 6
<latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit>

�1 = 11 �2,3,4 = 5
<latexit sha1_base64="6RyvEnVX274hfbqWR4yOivvNC8U="></latexit><latexit sha1_base64="6RyvEnVX274hfbqWR4yOivvNC8U="></latexit><latexit sha1_base64="6RyvEnVX274hfbqWR4yOivvNC8U="></latexit><latexit sha1_base64="6RyvEnVX274hfbqWR4yOivvNC8U="></latexit>

�1 = 1or 2 �2,3,4 = 8
<latexit sha1_base64="g39ODPW6tOFkSaP7pf7OqWq6kCE="></latexit><latexit sha1_base64="g39ODPW6tOFkSaP7pf7OqWq6kCE="></latexit><latexit sha1_base64="g39ODPW6tOFkSaP7pf7OqWq6kCE="></latexit><latexit sha1_base64="g39ODPW6tOFkSaP7pf7OqWq6kCE="></latexit>

�1 = 10 �2,3,4 = 6
<latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit><latexit sha1_base64="SKKZ7iTK3v1+anUtKnGGIQ60M0Y="></latexit>

SUSY

non SUSY

�(�� d) = m2R2
AdS

<latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit><latexit sha1_base64="Pt8Z+D0yZKVTvkhJPBR06Gub+F0="></latexit>



The surprise continues
(

<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>

[Apers,Conlon,Ning,FR ’22]

Consider a generic CY:  
       Kahler moduli and        Complex Structure Modulih1,1

<latexit sha1_base64="BlkF9EJPvaE+pI132taEBC4Ui9U=">AAAB7nicdVDLSgMxFM3UV62vqks3wSK4kCGRYp1dwY3LCvYB7VgyaaYNzWSGJCOUoR/hxoUibv0ed/6NmXYEFT1w4XDOvdx7T5AIrg1CH05pZXVtfaO8Wdna3tndq+4fdHScKsraNBax6gVEM8ElaxtuBOslipEoEKwbTK9yv3vPlOaxvDWzhPkRGUseckqMlbqTuwyf4fmwWkOu5yFUv4A58bxGvSAehthFC9RAgdaw+j4YxTSNmDRUEK37GCXGz4gynAo2rwxSzRJCp2TM+pZKEjHtZ4tz5/DEKiMYxsqWNHChfp/ISKT1LApsZ0TMRP/2cvEvr5+a8NLPuExSwyRdLgpTAU0M89/hiCtGjZhZQqji9lZIJ0QRamxCFRvC16fwf9I5dzFy8U291mwWcZTBETgGpwCDBmiCa9ACbUDBFDyAJ/DsJM6j8+K8LltLTjFzCH7AefsEPq2Pgw==</latexit><latexit sha1_base64="BlkF9EJPvaE+pI132taEBC4Ui9U=">AAAB7nicdVDLSgMxFM3UV62vqks3wSK4kCGRYp1dwY3LCvYB7VgyaaYNzWSGJCOUoR/hxoUibv0ed/6NmXYEFT1w4XDOvdx7T5AIrg1CH05pZXVtfaO8Wdna3tndq+4fdHScKsraNBax6gVEM8ElaxtuBOslipEoEKwbTK9yv3vPlOaxvDWzhPkRGUseckqMlbqTuwyf4fmwWkOu5yFUv4A58bxGvSAehthFC9RAgdaw+j4YxTSNmDRUEK37GCXGz4gynAo2rwxSzRJCp2TM+pZKEjHtZ4tz5/DEKiMYxsqWNHChfp/ISKT1LApsZ0TMRP/2cvEvr5+a8NLPuExSwyRdLgpTAU0M89/hiCtGjZhZQqji9lZIJ0QRamxCFRvC16fwf9I5dzFy8U291mwWcZTBETgGpwCDBmiCa9ACbUDBFDyAJ/DsJM6j8+K8LltLTjFzCH7AefsEPq2Pgw==</latexit><latexit sha1_base64="BlkF9EJPvaE+pI132taEBC4Ui9U=">AAAB7nicdVDLSgMxFM3UV62vqks3wSK4kCGRYp1dwY3LCvYB7VgyaaYNzWSGJCOUoR/hxoUibv0ed/6NmXYEFT1w4XDOvdx7T5AIrg1CH05pZXVtfaO8Wdna3tndq+4fdHScKsraNBax6gVEM8ElaxtuBOslipEoEKwbTK9yv3vPlOaxvDWzhPkRGUseckqMlbqTuwyf4fmwWkOu5yFUv4A58bxGvSAehthFC9RAgdaw+j4YxTSNmDRUEK37GCXGz4gynAo2rwxSzRJCp2TM+pZKEjHtZ4tz5/DEKiMYxsqWNHChfp/ISKT1LApsZ0TMRP/2cvEvr5+a8NLPuExSwyRdLgpTAU0M89/hiCtGjZhZQqji9lZIJ0QRamxCFRvC16fwf9I5dzFy8U291mwWcZTBETgGpwCDBmiCa9ACbUDBFDyAJ/DsJM6j8+K8LltLTjFzCH7AefsEPq2Pgw==</latexit><latexit sha1_base64="BlkF9EJPvaE+pI132taEBC4Ui9U=">AAAB7nicdVDLSgMxFM3UV62vqks3wSK4kCGRYp1dwY3LCvYB7VgyaaYNzWSGJCOUoR/hxoUibv0ed/6NmXYEFT1w4XDOvdx7T5AIrg1CH05pZXVtfaO8Wdna3tndq+4fdHScKsraNBax6gVEM8ElaxtuBOslipEoEKwbTK9yv3vPlOaxvDWzhPkRGUseckqMlbqTuwyf4fmwWkOu5yFUv4A58bxGvSAehthFC9RAgdaw+j4YxTSNmDRUEK37GCXGz4gynAo2rwxSzRJCp2TM+pZKEjHtZ4tz5/DEKiMYxsqWNHChfp/ISKT1LApsZ0TMRP/2cvEvr5+a8NLPuExSwyRdLgpTAU0M89/hiCtGjZhZQqji9lZIJ0QRamxCFRvC16fwf9I5dzFy8U291mwWcZTBETgGpwCDBmiCa9ACbUDBFDyAJ/DsJM6j8+K8LltLTjFzCH7AefsEPq2Pgw==</latexit> h2,1
<latexit sha1_base64="gPvor6Z3M1Gw5rS/2xmm0HxwgYs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJ4kJCUYs2t4MVjBfsBbSyb7aZdutmE3Y1QQn+EFw+KePX3ePPfuGkjqOiDgcd7M8zMCxLOlHacD2tldW19Y7O0Vd7e2d3brxwcdlScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTK9yv3tPpWKxuNWzhPoRHgsWMoK1kbqTu6x27s6Hlapje57j1C9QTjyvUS+I5yLXdhaoQoHWsPI+GMUkjajQhGOl+q6TaD/DUjPC6bw8SBVNMJniMe0bKnBElZ8tzp2jU6OMUBhLU0Kjhfp9IsORUrMoMJ0R1hP128vFv7x+qsNLP2MiSTUVZLkoTDnSMcp/RyMmKdF8ZggmkplbEZlgiYk2CZVNCF+fov9Jp2a7ju3e1KvNZhFHCY7hBM7AhQY04Rpa0AYCU3iAJ3i2EuvRerFel60rVjFzBD9gvX0CQDSPhA==</latexit><latexit sha1_base64="gPvor6Z3M1Gw5rS/2xmm0HxwgYs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJ4kJCUYs2t4MVjBfsBbSyb7aZdutmE3Y1QQn+EFw+KePX3ePPfuGkjqOiDgcd7M8zMCxLOlHacD2tldW19Y7O0Vd7e2d3brxwcdlScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTK9yv3tPpWKxuNWzhPoRHgsWMoK1kbqTu6x27s6Hlapje57j1C9QTjyvUS+I5yLXdhaoQoHWsPI+GMUkjajQhGOl+q6TaD/DUjPC6bw8SBVNMJniMe0bKnBElZ8tzp2jU6OMUBhLU0Kjhfp9IsORUrMoMJ0R1hP128vFv7x+qsNLP2MiSTUVZLkoTDnSMcp/RyMmKdF8ZggmkplbEZlgiYk2CZVNCF+fov9Jp2a7ju3e1KvNZhFHCY7hBM7AhQY04Rpa0AYCU3iAJ3i2EuvRerFel60rVjFzBD9gvX0CQDSPhA==</latexit><latexit sha1_base64="gPvor6Z3M1Gw5rS/2xmm0HxwgYs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJ4kJCUYs2t4MVjBfsBbSyb7aZdutmE3Y1QQn+EFw+KePX3ePPfuGkjqOiDgcd7M8zMCxLOlHacD2tldW19Y7O0Vd7e2d3brxwcdlScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTK9yv3tPpWKxuNWzhPoRHgsWMoK1kbqTu6x27s6Hlapje57j1C9QTjyvUS+I5yLXdhaoQoHWsPI+GMUkjajQhGOl+q6TaD/DUjPC6bw8SBVNMJniMe0bKnBElZ8tzp2jU6OMUBhLU0Kjhfp9IsORUrMoMJ0R1hP128vFv7x+qsNLP2MiSTUVZLkoTDnSMcp/RyMmKdF8ZggmkplbEZlgiYk2CZVNCF+fov9Jp2a7ju3e1KvNZhFHCY7hBM7AhQY04Rpa0AYCU3iAJ3i2EuvRerFel60rVjFzBD9gvX0CQDSPhA==</latexit><latexit sha1_base64="gPvor6Z3M1Gw5rS/2xmm0HxwgYs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJ4kJCUYs2t4MVjBfsBbSyb7aZdutmE3Y1QQn+EFw+KePX3ePPfuGkjqOiDgcd7M8zMCxLOlHacD2tldW19Y7O0Vd7e2d3brxwcdlScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTK9yv3tPpWKxuNWzhPoRHgsWMoK1kbqTu6x27s6Hlapje57j1C9QTjyvUS+I5yLXdhaoQoHWsPI+GMUkjajQhGOl+q6TaD/DUjPC6bw8SBVNMJniMe0bKnBElZ8tzp2jU6OMUBhLU0Kjhfp9IsORUrMoMJ0R1hP128vFv7x+qsNLP2MiSTUVZLkoTDnSMcp/RyMmKdF8ZggmkplbEZlgiYk2CZVNCF+fov9Jp2a7ju3e1KvNZhFHCY7hBM7AhQY04Rpa0AYCU3iAJ3i2EuvRerFel60rVjFzBD9gvX0CQDSPhA==</latexit>

Same numbers for many different toroidal orbifolds
[Apers, Montero, Van Riet, Wrase ’22]

[Quirant ’22]

�2...h1,1 = 6
<latexit sha1_base64="BqFsXGqxUhaiK6gqf4f1h6MqtSM=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCCxkyYx3bhVDQhcsK9gFtLZk0bUMzmSHJCGWoG3/FjQtF3PoX7vwb04egogcuHM65l3vvCWLOlEbow5qbX1hcWs6sZFfX1jc27a3tqooSSWiFRDyS9QArypmgFc00p/VYUhwGnNaCwfnYr91SqVgkrvUwpq0Q9wTrMoK1kdr2bvOCco3bqec4Tv8mdY/c0QieQb9t55BTLKK860PknCDk+UVD0LFX8H3oOmiCHJih3Lbfm52IJCEVmnCsVMNFsW6lWGpGOB1lm4miMSYD3KMNQwUOqWqlkw9G8MAoHdiNpCmh4UT9PpHiUKlhGJjOEOu++u2Nxb+8RqK7hVbKRJxoKsh0UTfhUEdwHAfsMEmJ5kNDMJHM3ApJH0tMtAkta0L4+hT+T6qe4yLHvcrnSqVZHBmwB/bBIXDBKSiBS1AGFUDAHXgAT+DZurcerRfrddo6Z81mdsAPWG+f5zWVPQ==</latexit><latexit sha1_base64="BqFsXGqxUhaiK6gqf4f1h6MqtSM=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCCxkyYx3bhVDQhcsK9gFtLZk0bUMzmSHJCGWoG3/FjQtF3PoX7vwb04egogcuHM65l3vvCWLOlEbow5qbX1hcWs6sZFfX1jc27a3tqooSSWiFRDyS9QArypmgFc00p/VYUhwGnNaCwfnYr91SqVgkrvUwpq0Q9wTrMoK1kdr2bvOCco3bqec4Tv8mdY/c0QieQb9t55BTLKK860PknCDk+UVD0LFX8H3oOmiCHJih3Lbfm52IJCEVmnCsVMNFsW6lWGpGOB1lm4miMSYD3KMNQwUOqWqlkw9G8MAoHdiNpCmh4UT9PpHiUKlhGJjOEOu++u2Nxb+8RqK7hVbKRJxoKsh0UTfhUEdwHAfsMEmJ5kNDMJHM3ApJH0tMtAkta0L4+hT+T6qe4yLHvcrnSqVZHBmwB/bBIXDBKSiBS1AGFUDAHXgAT+DZurcerRfrddo6Z81mdsAPWG+f5zWVPQ==</latexit><latexit sha1_base64="BqFsXGqxUhaiK6gqf4f1h6MqtSM=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCCxkyYx3bhVDQhcsK9gFtLZk0bUMzmSHJCGWoG3/FjQtF3PoX7vwb04egogcuHM65l3vvCWLOlEbow5qbX1hcWs6sZFfX1jc27a3tqooSSWiFRDyS9QArypmgFc00p/VYUhwGnNaCwfnYr91SqVgkrvUwpq0Q9wTrMoK1kdr2bvOCco3bqec4Tv8mdY/c0QieQb9t55BTLKK860PknCDk+UVD0LFX8H3oOmiCHJih3Lbfm52IJCEVmnCsVMNFsW6lWGpGOB1lm4miMSYD3KMNQwUOqWqlkw9G8MAoHdiNpCmh4UT9PpHiUKlhGJjOEOu++u2Nxb+8RqK7hVbKRJxoKsh0UTfhUEdwHAfsMEmJ5kNDMJHM3ApJH0tMtAkta0L4+hT+T6qe4yLHvcrnSqVZHBmwB/bBIXDBKSiBS1AGFUDAHXgAT+DZurcerRfrddo6Z81mdsAPWG+f5zWVPQ==</latexit><latexit sha1_base64="BqFsXGqxUhaiK6gqf4f1h6MqtSM=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCCxkyYx3bhVDQhcsK9gFtLZk0bUMzmSHJCGWoG3/FjQtF3PoX7vwb04egogcuHM65l3vvCWLOlEbow5qbX1hcWs6sZFfX1jc27a3tqooSSWiFRDyS9QArypmgFc00p/VYUhwGnNaCwfnYr91SqVgkrvUwpq0Q9wTrMoK1kdr2bvOCco3bqec4Tv8mdY/c0QieQb9t55BTLKK860PknCDk+UVD0LFX8H3oOmiCHJih3Lbfm52IJCEVmnCsVMNFsW6lWGpGOB1lm4miMSYD3KMNQwUOqWqlkw9G8MAoHdiNpCmh4UT9PpHiUKlhGJjOEOu++u2Nxb+8RqK7hVbKRJxoKsh0UTfhUEdwHAfsMEmJ5kNDMJHM3ApJH0tMtAkta0L4+hT+T6qe4yLHvcrnSqVZHBmwB/bBIXDBKSiBS1AGFUDAHXgAT+DZurcerRfrddo6Z81mdsAPWG+f5zWVPQ==</latexit>

�1 = 10
<latexit sha1_base64="HtzPeJO7r2p4i+ldaCEenCJhbpo=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GpJax3YhFHThsoJ9QDuUTJppQzOZMckUSul3uHGhiFs/xp1/Y/oQVPTAhcM593LvPUEiuDYIfTiZldW19Y3sZm5re2d3L79/0NBxqiir01jEqhUQzQSXrG64EayVKEaiQLBmMLya+c0RU5rH8s6ME+ZHpC95yCkxVvI710wY0sXwEmLUzReQW6mgEvYgcs8RKnoVS9BZsex5ELtojgJYotbNv3d6MU0jJg0VROs2RonxJ0QZTgWb5jqpZgmhQ9JnbUsliZj2J/Ojp/DEKj0YxsqWNHCufp+YkEjrcRTYzoiYgf7tzcS/vHZqwrI/4TJJDZN0sShMBTQxnCUAe1wxasTYEkIVt7dCOiCKUGNzytkQvj6F/5NG0cXIxbelQrW6jCMLjsAxOAUYXIAquAE1UAcU3IMH8ASenZHz6Lw4r4vWjLOcOQQ/4Lx9AhBckPo=</latexit><latexit sha1_base64="HtzPeJO7r2p4i+ldaCEenCJhbpo=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GpJax3YhFHThsoJ9QDuUTJppQzOZMckUSul3uHGhiFs/xp1/Y/oQVPTAhcM593LvPUEiuDYIfTiZldW19Y3sZm5re2d3L79/0NBxqiir01jEqhUQzQSXrG64EayVKEaiQLBmMLya+c0RU5rH8s6ME+ZHpC95yCkxVvI710wY0sXwEmLUzReQW6mgEvYgcs8RKnoVS9BZsex5ELtojgJYotbNv3d6MU0jJg0VROs2RonxJ0QZTgWb5jqpZgmhQ9JnbUsliZj2J/Ojp/DEKj0YxsqWNHCufp+YkEjrcRTYzoiYgf7tzcS/vHZqwrI/4TJJDZN0sShMBTQxnCUAe1wxasTYEkIVt7dCOiCKUGNzytkQvj6F/5NG0cXIxbelQrW6jCMLjsAxOAUYXIAquAE1UAcU3IMH8ASenZHz6Lw4r4vWjLOcOQQ/4Lx9AhBckPo=</latexit><latexit sha1_base64="HtzPeJO7r2p4i+ldaCEenCJhbpo=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GpJax3YhFHThsoJ9QDuUTJppQzOZMckUSul3uHGhiFs/xp1/Y/oQVPTAhcM593LvPUEiuDYIfTiZldW19Y3sZm5re2d3L79/0NBxqiir01jEqhUQzQSXrG64EayVKEaiQLBmMLya+c0RU5rH8s6ME+ZHpC95yCkxVvI710wY0sXwEmLUzReQW6mgEvYgcs8RKnoVS9BZsex5ELtojgJYotbNv3d6MU0jJg0VROs2RonxJ0QZTgWb5jqpZgmhQ9JnbUsliZj2J/Ojp/DEKj0YxsqWNHCufp+YkEjrcRTYzoiYgf7tzcS/vHZqwrI/4TJJDZN0sShMBTQxnCUAe1wxasTYEkIVt7dCOiCKUGNzytkQvj6F/5NG0cXIxbelQrW6jCMLjsAxOAUYXIAquAE1UAcU3IMH8ASenZHz6Lw4r4vWjLOcOQQ/4Lx9AhBckPo=</latexit><latexit sha1_base64="HtzPeJO7r2p4i+ldaCEenCJhbpo=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GpJax3YhFHThsoJ9QDuUTJppQzOZMckUSul3uHGhiFs/xp1/Y/oQVPTAhcM593LvPUEiuDYIfTiZldW19Y3sZm5re2d3L79/0NBxqiir01jEqhUQzQSXrG64EayVKEaiQLBmMLya+c0RU5rH8s6ME+ZHpC95yCkxVvI710wY0sXwEmLUzReQW6mgEvYgcs8RKnoVS9BZsex5ELtojgJYotbNv3d6MU0jJg0VROs2RonxJ0QZTgWb5jqpZgmhQ9JnbUsliZj2J/Ojp/DEKj0YxsqWNHCufp+YkEjrcRTYzoiYgf7tzcS/vHZqwrI/4TJJDZN0sShMBTQxnCUAe1wxasTYEkIVt7dCOiCKUGNzytkQvj6F/5NG0cXIxbelQrW6jCMLjsAxOAUYXIAquAE1UAcU3IMH8ASenZHz6Lw4r4vWjLOcOQQ/4Lx9AhBckPo=</latexit>

�1 = 11
<latexit sha1_base64="UdumFFdSdoB2P/aBIFymvy+3WBQ=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4GqYTwyQHIaAHjxHMAskQejo9SZOexe6aQAj5Di8eFPHqx3jzb+wsgoo+KHi8V0VVPT+RQoPjfFiZtfWNza3sdm5nd2//IH941NRxqhhvsFjGqu1TzaWIeAMESN5OFKehL3nLH13N/daYKy3i6A4mCfdCOohEIBgFI3nday6B9gi+xIT08gXHJkXXLRPs2NVq1S2XlsQpVTCxnQUKaIV6L//e7ccsDXkETFKtO8RJwJtSBYJJPst1U80TykZ0wDuGRjTk2psujp7hM6P0cRArUxHghfp9YkpDrSehbzpDCkP925uLf3mdFIKKNxVRkgKP2HJRkEoMMZ4ngPtCcQZyYghlSphbMRtSRRmYnHImhK9P8f+kWbSJyer2olCrreLIohN0is4RQS6qoRtURw3E0D16QE/o2Rpbj9aL9bpszVirmWP0A9bbJziDkRY=</latexit><latexit sha1_base64="UdumFFdSdoB2P/aBIFymvy+3WBQ=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4GqYTwyQHIaAHjxHMAskQejo9SZOexe6aQAj5Di8eFPHqx3jzb+wsgoo+KHi8V0VVPT+RQoPjfFiZtfWNza3sdm5nd2//IH941NRxqhhvsFjGqu1TzaWIeAMESN5OFKehL3nLH13N/daYKy3i6A4mCfdCOohEIBgFI3nday6B9gi+xIT08gXHJkXXLRPs2NVq1S2XlsQpVTCxnQUKaIV6L//e7ccsDXkETFKtO8RJwJtSBYJJPst1U80TykZ0wDuGRjTk2psujp7hM6P0cRArUxHghfp9YkpDrSehbzpDCkP925uLf3mdFIKKNxVRkgKP2HJRkEoMMZ4ngPtCcQZyYghlSphbMRtSRRmYnHImhK9P8f+kWbSJyer2olCrreLIohN0is4RQS6qoRtURw3E0D16QE/o2Rpbj9aL9bpszVirmWP0A9bbJziDkRY=</latexit><latexit sha1_base64="UdumFFdSdoB2P/aBIFymvy+3WBQ=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4GqYTwyQHIaAHjxHMAskQejo9SZOexe6aQAj5Di8eFPHqx3jzb+wsgoo+KHi8V0VVPT+RQoPjfFiZtfWNza3sdm5nd2//IH941NRxqhhvsFjGqu1TzaWIeAMESN5OFKehL3nLH13N/daYKy3i6A4mCfdCOohEIBgFI3nday6B9gi+xIT08gXHJkXXLRPs2NVq1S2XlsQpVTCxnQUKaIV6L//e7ccsDXkETFKtO8RJwJtSBYJJPst1U80TykZ0wDuGRjTk2psujp7hM6P0cRArUxHghfp9YkpDrSehbzpDCkP925uLf3mdFIKKNxVRkgKP2HJRkEoMMZ4ngPtCcQZyYghlSphbMRtSRRmYnHImhK9P8f+kWbSJyer2olCrreLIohN0is4RQS6qoRtURw3E0D16QE/o2Rpbj9aL9bpszVirmWP0A9bbJziDkRY=</latexit><latexit sha1_base64="UdumFFdSdoB2P/aBIFymvy+3WBQ=">AAAB9HicdVDJSgNBEO2JW4xb1KOXxiB4GqYTwyQHIaAHjxHMAskQejo9SZOexe6aQAj5Di8eFPHqx3jzb+wsgoo+KHi8V0VVPT+RQoPjfFiZtfWNza3sdm5nd2//IH941NRxqhhvsFjGqu1TzaWIeAMESN5OFKehL3nLH13N/daYKy3i6A4mCfdCOohEIBgFI3nday6B9gi+xIT08gXHJkXXLRPs2NVq1S2XlsQpVTCxnQUKaIV6L//e7ccsDXkETFKtO8RJwJtSBYJJPst1U80TykZ0wDuGRjTk2psujp7hM6P0cRArUxHghfp9YkpDrSehbzpDCkP925uLf3mdFIKKNxVRkgKP2HJRkEoMMZ4ngPtCcQZyYghlSphbMRtSRRmYnHImhK9P8f+kWbSJyer2olCrreLIohN0is4RQS6qoRtURw3E0D16QE/o2Rpbj9aL9bpszVirmWP0A9bbJziDkRY=</latexit>

�2...h1,1 = 5
<latexit sha1_base64="JU9nzIzsOcM3PDWt0TPrMCA9N30=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5adGyrOFN6pw4WQbPYNk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwxjlVc=</latexit><latexit sha1_base64="JU9nzIzsOcM3PDWt0TPrMCA9N30=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5adGyrOFN6pw4WQbPYNk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwxjlVc=</latexit><latexit sha1_base64="JU9nzIzsOcM3PDWt0TPrMCA9N30=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5adGyrOFN6pw4WQbPYNk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwxjlVc=</latexit><latexit sha1_base64="JU9nzIzsOcM3PDWt0TPrMCA9N30=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5adGyrOFN6pw4WQbPYNk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwxjlVc=</latexit>

�1...h2,1 = 3
<latexit sha1_base64="1MdRJTKI/RsBKVpccyuqJpWjXcw=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5qWNZ1vAmLZ44WQbPYMk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwlUlVU=</latexit><latexit sha1_base64="1MdRJTKI/RsBKVpccyuqJpWjXcw=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5qWNZ1vAmLZ44WQbPYMk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwlUlVU=</latexit><latexit sha1_base64="1MdRJTKI/RsBKVpccyuqJpWjXcw=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5qWNZ1vAmLZ44WQbPYMk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwlUlVU=</latexit><latexit sha1_base64="1MdRJTKI/RsBKVpccyuqJpWjXcw=">AAACAXicdVDLSsNAFJ34rPUVdSO4GSyCCwlJa0m7EAq6cFnBPqCNYTKdtkMnkzAzEUqIG3/FjQtF3PoX7vwbpw9BRQ9cOJxzL/feE8SMSmXbH8bC4tLyympuLb++sbm1be7sNmWUCEwaOGKRaAdIEkY5aSiqGGnHgqAwYKQVjM4nfuuWCEkjfq3GMfFCNOC0TzFSWvLN/e4FYQr5qWNZ1vAmLZ44WQbPYMk3C7blFF237EDbqlarbrk0I3apAh3LnqIA5qj75nu3F+EkJFxhhqTsOHasvBQJRTEjWb6bSBIjPEID0tGUo5BIL51+kMEjrfRgPxK6uIJT9ftEikIpx2GgO0OkhvK3NxH/8jqJ6le8lPI4UYTj2aJ+wqCK4CQO2KOCYMXGmiAsqL4V4iESCCsdWl6H8PUp/J80i5ajs7o6LdRq8zhy4AAcgmPgABfUwCWogwbA4A48gCfwbNwbj8aL8TprXTDmM3vgB4y3TwlUlVU=</latexit>

�1...h2,1 = 2
<latexit sha1_base64="bp/ImqD2EV+M63UgY0pZDkDVYuA=">AAACAXicdVDLSgMxFM34rPVVdSO4CRbBhQyZsdZ2IRR04bKCfUA7Dpk004ZmHiQZoQzjxl9x40IRt/6FO//G9CGo6IELh3Pu5d57vJgzqRD6MObmFxaXlnMr+dW19Y3NwtZ2U0aJILRBIh6Jtocl5SykDcUUp+1YUBx4nLa84fnYb91SIVkUXqtRTJ0A90PmM4KVltzCbveCcoXd1DJNc3CT2kdWlsEzaLuFIjKrVVSyyhCZJwjZ5aom6NiulMvQMtEERTBD3S28d3sRSQIaKsKxlB0LxcpJsVCMcJrlu4mkMSZD3KcdTUMcUOmkkw8yeKCVHvQjoStUcKJ+n0hxIOUo8HRngNVA/vbG4l9eJ1F+xUlZGCeKhmS6yE84VBEcxwF7TFCi+EgTTATTt0IywAITpUPL6xC+PoX/k6ZtWsi0rkrFWm0WRw7sgX1wCCxwCmrgEtRBAxBwBx7AE3g27o1H48V4nbbOGbOZHfADxtsn4R6VOQ==</latexit><latexit sha1_base64="bp/ImqD2EV+M63UgY0pZDkDVYuA=">AAACAXicdVDLSgMxFM34rPVVdSO4CRbBhQyZsdZ2IRR04bKCfUA7Dpk004ZmHiQZoQzjxl9x40IRt/6FO//G9CGo6IELh3Pu5d57vJgzqRD6MObmFxaXlnMr+dW19Y3NwtZ2U0aJILRBIh6Jtocl5SykDcUUp+1YUBx4nLa84fnYb91SIVkUXqtRTJ0A90PmM4KVltzCbveCcoXd1DJNc3CT2kdWlsEzaLuFIjKrVVSyyhCZJwjZ5aom6NiulMvQMtEERTBD3S28d3sRSQIaKsKxlB0LxcpJsVCMcJrlu4mkMSZD3KcdTUMcUOmkkw8yeKCVHvQjoStUcKJ+n0hxIOUo8HRngNVA/vbG4l9eJ1F+xUlZGCeKhmS6yE84VBEcxwF7TFCi+EgTTATTt0IywAITpUPL6xC+PoX/k6ZtWsi0rkrFWm0WRw7sgX1wCCxwCmrgEtRBAxBwBx7AE3g27o1H48V4nbbOGbOZHfADxtsn4R6VOQ==</latexit><latexit sha1_base64="bp/ImqD2EV+M63UgY0pZDkDVYuA=">AAACAXicdVDLSgMxFM34rPVVdSO4CRbBhQyZsdZ2IRR04bKCfUA7Dpk004ZmHiQZoQzjxl9x40IRt/6FO//G9CGo6IELh3Pu5d57vJgzqRD6MObmFxaXlnMr+dW19Y3NwtZ2U0aJILRBIh6Jtocl5SykDcUUp+1YUBx4nLa84fnYb91SIVkUXqtRTJ0A90PmM4KVltzCbveCcoXd1DJNc3CT2kdWlsEzaLuFIjKrVVSyyhCZJwjZ5aom6NiulMvQMtEERTBD3S28d3sRSQIaKsKxlB0LxcpJsVCMcJrlu4mkMSZD3KcdTUMcUOmkkw8yeKCVHvQjoStUcKJ+n0hxIOUo8HRngNVA/vbG4l9eJ1F+xUlZGCeKhmS6yE84VBEcxwF7TFCi+EgTTATTt0IywAITpUPL6xC+PoX/k6ZtWsi0rkrFWm0WRw7sgX1wCCxwCmrgEtRBAxBwBx7AE3g27o1H48V4nbbOGbOZHfADxtsn4R6VOQ==</latexit><latexit sha1_base64="bp/ImqD2EV+M63UgY0pZDkDVYuA=">AAACAXicdVDLSgMxFM34rPVVdSO4CRbBhQyZsdZ2IRR04bKCfUA7Dpk004ZmHiQZoQzjxl9x40IRt/6FO//G9CGo6IELh3Pu5d57vJgzqRD6MObmFxaXlnMr+dW19Y3NwtZ2U0aJILRBIh6Jtocl5SykDcUUp+1YUBx4nLa84fnYb91SIVkUXqtRTJ0A90PmM4KVltzCbveCcoXd1DJNc3CT2kdWlsEzaLuFIjKrVVSyyhCZJwjZ5aom6NiulMvQMtEERTBD3S28d3sRSQIaKsKxlB0LxcpJsVCMcJrlu4mkMSZD3KcdTUMcUOmkkw8yeKCVHvQjoStUcKJ+n0hxIOUo8HRngNVA/vbG4l9eJ1F+xUlZGCeKhmS6yE84VBEcxwF7TFCi+EgTTATTt0IywAITpUPL6xC+PoX/k6ZtWsi0rkrFWm0WRw7sgX1wCCxwCmrgEtRBAxBwBx7AE3g27o1H48V4nbbOGbOZHfADxtsn4R6VOQ==</latexit>

Same for  
all SUSY vacua

Extension to non-SUSy vacua



A short proof (technical…)
[Apers,Conlon,Ning,FR ’22]

V = eK
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Kij̄DiWDj̄W̄ � 3|W |2
1

A

<latexit sha1_base64="L0+cCJLVrj2AaZ38r54+6V5+kFw=">AAACS3icdZBLaxsxFIU1TtKk7stpl92ImEIKrZlxQh6LgKFdFLJJSewJeOxBI9+x1WgeSHcKRtH/66ab7vonuukiIWRRjeOWtrQHhD7OvZcrnaSUQqPvf/UaK6tr99Y37jcfPHz0+Elr8+lAF5Xi0OeFLNR5wjRIkUMfBUo4LxWwLJEQJhdv6nr4EZQWRX6G8xJGGZvmIhWcobPiVjI4grE5tpGEFLcjXWWxwdgI+4r2YxMxWc 6Y41NLj8dG0Chhynywlr6te2hY37+8BYT29c5leDk2XRspMZ3hy7jV9juHB93uXkAdOO3vLuEwoEHHX6hNljqJW1+iScGrDHLkkmk9DPwSR4YpFFyCbUaVhpLxCzaFocOcZaBHZpGFpS+cM6FpodzJkS7c3ycMy7SeZ4nrzBjO9N+12vxXbVhhejAyIi8rhJzfLUorSbGgdbB0IhRwlHMHjCvh3kr5jCnG0cXfdCH8/Cn9Pwy6ncDvBO93273eMo4N8pxskW0SkH3SI+/ICekTTj6Rb+SKXHufve/ejXd719rwljPPyB9qrP0Aghu0VA==</latexit><latexit sha1_base64="L0+cCJLVrj2AaZ38r54+6V5+kFw=">AAACS3icdZBLaxsxFIU1TtKk7stpl92ImEIKrZlxQh6LgKFdFLJJSewJeOxBI9+x1WgeSHcKRtH/66ab7vonuukiIWRRjeOWtrQHhD7OvZcrnaSUQqPvf/UaK6tr99Y37jcfPHz0+Elr8+lAF5Xi0OeFLNR5wjRIkUMfBUo4LxWwLJEQJhdv6nr4EZQWRX6G8xJGGZvmIhWcobPiVjI4grE5tpGEFLcjXWWxwdgI+4r2YxMxWc 6Y41NLj8dG0Chhynywlr6te2hY37+8BYT29c5leDk2XRspMZ3hy7jV9juHB93uXkAdOO3vLuEwoEHHX6hNljqJW1+iScGrDHLkkmk9DPwSR4YpFFyCbUaVhpLxCzaFocOcZaBHZpGFpS+cM6FpodzJkS7c3ycMy7SeZ4nrzBjO9N+12vxXbVhhejAyIi8rhJzfLUorSbGgdbB0IhRwlHMHjCvh3kr5jCnG0cXfdCH8/Cn9Pwy6ncDvBO93273eMo4N8pxskW0SkH3SI+/ICekTTj6Rb+SKXHufve/ejXd719rwljPPyB9qrP0Aghu0VA==</latexit><latexit sha1_base64="L0+cCJLVrj2AaZ38r54+6V5+kFw=">AAACS3icdZBLaxsxFIU1TtKk7stpl92ImEIKrZlxQh6LgKFdFLJJSewJeOxBI9+x1WgeSHcKRtH/66ab7vonuukiIWRRjeOWtrQHhD7OvZcrnaSUQqPvf/UaK6tr99Y37jcfPHz0+Elr8+lAF5Xi0OeFLNR5wjRIkUMfBUo4LxWwLJEQJhdv6nr4EZQWRX6G8xJGGZvmIhWcobPiVjI4grE5tpGEFLcjXWWxwdgI+4r2YxMxWc 6Y41NLj8dG0Chhynywlr6te2hY37+8BYT29c5leDk2XRspMZ3hy7jV9juHB93uXkAdOO3vLuEwoEHHX6hNljqJW1+iScGrDHLkkmk9DPwSR4YpFFyCbUaVhpLxCzaFocOcZaBHZpGFpS+cM6FpodzJkS7c3ycMy7SeZ4nrzBjO9N+12vxXbVhhejAyIi8rhJzfLUorSbGgdbB0IhRwlHMHjCvh3kr5jCnG0cXfdCH8/Cn9Pwy6ncDvBO93273eMo4N8pxskW0SkH3SI+/ICekTTj6Rb+SKXHufve/ejXd719rwljPPyB9qrP0Aghu0VA==</latexit><latexit sha1_base64="L0+cCJLVrj2AaZ38r54+6V5+kFw=">AAACS3icdZBLaxsxFIU1TtKk7stpl92ImEIKrZlxQh6LgKFdFLJJSewJeOxBI9+x1WgeSHcKRtH/66ab7vonuukiIWRRjeOWtrQHhD7OvZcrnaSUQqPvf/UaK6tr99Y37jcfPHz0+Elr8+lAF5Xi0OeFLNR5wjRIkUMfBUo4LxWwLJEQJhdv6nr4EZQWRX6G8xJGGZvmIhWcobPiVjI4grE5tpGEFLcjXWWxwdgI+4r2YxMxWc 6Y41NLj8dG0Chhynywlr6te2hY37+8BYT29c5leDk2XRspMZ3hy7jV9juHB93uXkAdOO3vLuEwoEHHX6hNljqJW1+iScGrDHLkkmk9DPwSR4YpFFyCbUaVhpLxCzaFocOcZaBHZpGFpS+cM6FpodzJkS7c3ycMy7SeZ4nrzBjO9N+12vxXbVhhejAyIi8rhJzfLUorSbGgdbB0IhRwlHMHjCvh3kr5jCnG0cXfdCH8/Cn9Pwy6ncDvBO93273eMo4N8pxskW0SkH3SI+/ICekTTj6Rb+SKXHufve/ejXd719rwljPPyB9qrP0Aghu0VA==</latexit>

DtiW = 0 DSW = 0 DU↵W = 0
<latexit sha1_base64="qxUhnDvCpRNr8EzPACyzzCGFN8M="></latexit><latexit sha1_base64="qxUhnDvCpRNr8EzPACyzzCGFN8M="></latexit><latexit sha1_base64="qxUhnDvCpRNr8EzPACyzzCGFN8M="></latexit><latexit sha1_base64="qxUhnDvCpRNr8EzPACyzzCGFN8M="></latexit>

Lkin � Kij̄@µT
i@µT j̄

<latexit sha1_base64="xGoWfUVQdCqfPpmBZvvEAhURD/s="></latexit><latexit sha1_base64="xGoWfUVQdCqfPpmBZvvEAhURD/s="></latexit><latexit sha1_base64="xGoWfUVQdCqfPpmBZvvEAhURD/s="></latexit><latexit sha1_base64="xGoWfUVQdCqfPpmBZvvEAhURD/s="></latexit>

N=1 SUGRA

Vmin = � 3M2
P

R2
AdS

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

KabKaKb = 3 KabKb = �va
<latexit sha1_base64="Jm+q1QQ8PcX5Pq8l2+iKOurVaQk=">AAACGXicdZDLSgMxFIYzXmu9VV26CZaCG8uMVWwXQsGN0E0Fe4G2DmfStA3NXEwyhTL0Ndz4Km5cKOJSV76NmWkpVfSHhMP355BzfifgTCrT/DKWlldW19ZTG+nNre2d3czefl36oSC0Rnzui6YDknLm0ZpiitNmICi4DqcNZ3gV+40RFZL53q0aB7TjQt9jPUZAaWRnzMpdBNiZ4IodQXI7k8sCbt+H0MULnqYno/iJncma+VKxUDwvYStvJsKaaBWtOcmimap25qPd9UnoUk8RDlK2LDNQnQiEYoTTSbodShoAGUKftnTpgUtlJ0o2m+CcJl3c84U+nsIJXeyIwJVy7OoZcy6ogfztxfAvrxWqXrETMS8IFfXI9KNeyLHycRwT7jJBieJjXQARTM+KyQAEEKXDTOsQ5rv/X9RP85aZt27OsuXyLI4UOkRH6BhZ6AKV0TWqohoi6AE9oRf0ajwaz8ab8T59umTMeg7QDxmf3+Myn6M=</latexit><latexit sha1_base64="Jm+q1QQ8PcX5Pq8l2+iKOurVaQk=">AAACGXicdZDLSgMxFIYzXmu9VV26CZaCG8uMVWwXQsGN0E0Fe4G2DmfStA3NXEwyhTL0Ndz4Km5cKOJSV76NmWkpVfSHhMP355BzfifgTCrT/DKWlldW19ZTG+nNre2d3czefl36oSC0Rnzui6YDknLm0ZpiitNmICi4DqcNZ3gV+40RFZL53q0aB7TjQt9jPUZAaWRnzMpdBNiZ4IodQXI7k8sCbt+H0MULnqYno/iJncma+VKxUDwvYStvJsKaaBWtOcmimap25qPd9UnoUk8RDlK2LDNQnQiEYoTTSbodShoAGUKftnTpgUtlJ0o2m+CcJl3c84U+nsIJXeyIwJVy7OoZcy6ogfztxfAvrxWqXrETMS8IFfXI9KNeyLHycRwT7jJBieJjXQARTM+KyQAEEKXDTOsQ5rv/X9RP85aZt27OsuXyLI4UOkRH6BhZ6AKV0TWqohoi6AE9oRf0ajwaz8ab8T59umTMeg7QDxmf3+Myn6M=</latexit><latexit sha1_base64="Jm+q1QQ8PcX5Pq8l2+iKOurVaQk=">AAACGXicdZDLSgMxFIYzXmu9VV26CZaCG8uMVWwXQsGN0E0Fe4G2DmfStA3NXEwyhTL0Ndz4Km5cKOJSV76NmWkpVfSHhMP355BzfifgTCrT/DKWlldW19ZTG+nNre2d3czefl36oSC0Rnzui6YDknLm0ZpiitNmICi4DqcNZ3gV+40RFZL53q0aB7TjQt9jPUZAaWRnzMpdBNiZ4IodQXI7k8sCbt+H0MULnqYno/iJncma+VKxUDwvYStvJsKaaBWtOcmimap25qPd9UnoUk8RDlK2LDNQnQiEYoTTSbodShoAGUKftnTpgUtlJ0o2m+CcJl3c84U+nsIJXeyIwJVy7OoZcy6ogfztxfAvrxWqXrETMS8IFfXI9KNeyLHycRwT7jJBieJjXQARTM+KyQAEEKXDTOsQ5rv/X9RP85aZt27OsuXyLI4UOkRH6BhZ6AKV0TWqohoi6AE9oRf0ajwaz8ab8T59umTMeg7QDxmf3+Myn6M=</latexit><latexit sha1_base64="Jm+q1QQ8PcX5Pq8l2+iKOurVaQk=">AAACGXicdZDLSgMxFIYzXmu9VV26CZaCG8uMVWwXQsGN0E0Fe4G2DmfStA3NXEwyhTL0Ndz4Km5cKOJSV76NmWkpVfSHhMP355BzfifgTCrT/DKWlldW19ZTG+nNre2d3czefl36oSC0Rnzui6YDknLm0ZpiitNmICi4DqcNZ3gV+40RFZL53q0aB7TjQt9jPUZAaWRnzMpdBNiZ4IodQXI7k8sCbt+H0MULnqYno/iJncma+VKxUDwvYStvJsKaaBWtOcmimap25qPd9UnoUk8RDlK2LDNQnQiEYoTTSbodShoAGUKftnTpgUtlJ0o2m+CcJl3c84U+nsIJXeyIwJVy7OoZcy6ogfztxfAvrxWqXrETMS8IFfXI9KNeyLHycRwT7jJBieJjXQARTM+KyQAEEKXDTOsQ5rv/X9RP85aZt27OsuXyLI4UOkRH6BhZ6AKV0TWqohoi6AE9oRf0ajwaz8ab8T59umTMeg7QDxmf3+Myn6M=</latexit>

K,W
<latexit sha1_base64="kp6r/hMA2fhC8VZzSk3L8aXkVSo=">AAAB6nicdVDJSgNBEK2OW4xb1KOXxiB4kGEmKDG3gBfBS0SzQDKEnk5P0qSnZ+juEcKQT/DiQRGvfpE3/8bOgrg+KHi8V0VVvSARXBvXfUe5peWV1bX8emFjc2t7p7i719Rxqihr0FjEqh0QzQSXrGG4EaydKEaiQLBWMLqY+q07pjSP5a0ZJ8yPyEDykFNirHRzddLqFUuuU62WvbMK9hx3ht+kBAvUe8W3bj+macSkoYJo3fHcxPgZUYZTwSaFbqpZQuiIDFjHUkkipv1sduoEH1mlj8NY2ZIGz9SvExmJtB5Hge2MiBnqn95U/MvrpCY89zMuk9QwSeeLwlRgE+Pp37jPFaNGjC0hVHF7K6ZDogg1Np2CDeH/3z9Js+x4ruNdn5ZqtUUceTiAQzgGDypQg0uoQwMoDOAeHuEJCfSAntHLvDWHFjP78A3o9QPmbo2H</latexit><latexit sha1_base64="kp6r/hMA2fhC8VZzSk3L8aXkVSo=">AAAB6nicdVDJSgNBEK2OW4xb1KOXxiB4kGEmKDG3gBfBS0SzQDKEnk5P0qSnZ+juEcKQT/DiQRGvfpE3/8bOgrg+KHi8V0VVvSARXBvXfUe5peWV1bX8emFjc2t7p7i719Rxqihr0FjEqh0QzQSXrGG4EaydKEaiQLBWMLqY+q07pjSP5a0ZJ8yPyEDykFNirHRzddLqFUuuU62WvbMK9hx3ht+kBAvUe8W3bj+macSkoYJo3fHcxPgZUYZTwSaFbqpZQuiIDFjHUkkipv1sduoEH1mlj8NY2ZIGz9SvExmJtB5Hge2MiBnqn95U/MvrpCY89zMuk9QwSeeLwlRgE+Pp37jPFaNGjC0hVHF7K6ZDogg1Np2CDeH/3z9Js+x4ruNdn5ZqtUUceTiAQzgGDypQg0uoQwMoDOAeHuEJCfSAntHLvDWHFjP78A3o9QPmbo2H</latexit><latexit sha1_base64="kp6r/hMA2fhC8VZzSk3L8aXkVSo=">AAAB6nicdVDJSgNBEK2OW4xb1KOXxiB4kGEmKDG3gBfBS0SzQDKEnk5P0qSnZ+juEcKQT/DiQRGvfpE3/8bOgrg+KHi8V0VVvSARXBvXfUe5peWV1bX8emFjc2t7p7i719Rxqihr0FjEqh0QzQSXrGG4EaydKEaiQLBWMLqY+q07pjSP5a0ZJ8yPyEDykFNirHRzddLqFUuuU62WvbMK9hx3ht+kBAvUe8W3bj+macSkoYJo3fHcxPgZUYZTwSaFbqpZQuiIDFjHUkkipv1sduoEH1mlj8NY2ZIGz9SvExmJtB5Hge2MiBnqn95U/MvrpCY89zMuk9QwSeeLwlRgE+Pp37jPFaNGjC0hVHF7K6ZDogg1Np2CDeH/3z9Js+x4ruNdn5ZqtUUceTiAQzgGDypQg0uoQwMoDOAeHuEJCfSAntHLvDWHFjP78A3o9QPmbo2H</latexit><latexit sha1_base64="kp6r/hMA2fhC8VZzSk3L8aXkVSo=">AAAB6nicdVDJSgNBEK2OW4xb1KOXxiB4kGEmKDG3gBfBS0SzQDKEnk5P0qSnZ+juEcKQT/DiQRGvfpE3/8bOgrg+KHi8V0VVvSARXBvXfUe5peWV1bX8emFjc2t7p7i719Rxqihr0FjEqh0QzQSXrGG4EaydKEaiQLBWMLqY+q07pjSP5a0ZJ8yPyEDykFNirHRzddLqFUuuU62WvbMK9hx3ht+kBAvUe8W3bj+macSkoYJo3fHcxPgZUYZTwSaFbqpZQuiIDFjHUkkipv1sduoEH1mlj8NY2ZIGz9SvExmJtB5Hge2MiBnqn95U/MvrpCY89zMuk9QwSeeLwlRgE+Pp37jPFaNGjC0hVHF7K6ZDogg1Np2CDeH/3z9Js+x4ruNdn5ZqtUUceTiAQzgGDypQg0uoQwMoDOAeHuEJCfSAntHLvDWHFjP78A3o9QPmbo2H</latexit>

from dimensional  
reduction

[Grimm,Louis ’05,+…]

m2
abR

2
AdS ⇠ @a@bVmin

Vmin
= ...

<latexit sha1_base64="AbCEIwsjLG9wSGGtbTNlVg0qzlk="></latexit><latexit sha1_base64="AbCEIwsjLG9wSGGtbTNlVg0qzlk="></latexit><latexit sha1_base64="AbCEIwsjLG9wSGGtbTNlVg0qzlk="></latexit><latexit sha1_base64="AbCEIwsjLG9wSGGtbTNlVg0qzlk="></latexit>

Integer dimensions!

Only ingredients: no-scale relations for K and explicit form of W

[See also Marchesano, Quirant ’19 + related work]

[De Wolfe, Giryavets, Kachru, Taylor’05]



Conclusions and outlook

• Swampland properties related to CFT conditions 

• Universal, integer dimensions for type IIA (DGKT), for any CY

CFT techniques promising tool to address AdS  stringy EFTs 

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

• Integers very surprising - begging for an explanation 

• Smells like N=2 SUSY… but no 10d picture 

• Related to scale separation? [Suggestive that scale separated 

vacua may be dual to special CFTs ]

Open questions



Thank you for your attention!



Back-up slides



Holographic CFTs

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

anomalous dimension+�(n, l)
<latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

� = �1 +�2 + 2n+ `
<latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit>

Gravity dual is weakly coupled and amenable to perturbative analysis

� = g2N �! (R/`S)
d >> 1

<latexit sha1_base64="amzXMTfbQk7XcfmJOxnMb+aylUg="></latexit><latexit sha1_base64="amzXMTfbQk7XcfmJOxnMb+aylUg="></latexit><latexit sha1_base64="amzXMTfbQk7XcfmJOxnMb+aylUg="></latexit><latexit sha1_base64="amzXMTfbQk7XcfmJOxnMb+aylUg="></latexit>

Expansion in large -     parameter or equivalentN
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The bootstrap

Solution to bootstrap 
equations 

Quartic (derivative) 
vertices

[Heemskerk,Penedones,

Polchinski,Sully ’05]

No constraints from crossing symmetry alone



CFT positivity bounds
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Minimal twist operators dominate Lorentzian OPE on the light cone

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]
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[Komargodski, Zhiboedov ’12]
[Caron-Huot ’17] + [Costa, Hansen, Penedones ’17] 
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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>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>

Generalization of flat 
space S-matrix bounds

[Adams,Arkani-Hamed,Dubovsky,

Nicolis,Rattazzi ’06]

Analytical bootstrap

Inversion formula



The Large Volume Scenario (I)

canonically normalised 
volume modulus

� =

r
2

3
lnV

<latexit sha1_base64="uBqKA6HkhEUB8yb1uuWapyfY2GA=">AAACEHicdVDLSsNAFJ3UV62vqEs3g0V0FZIoVhdCwY3LCvYBTSiT6aQdOpnEmYlQQj7Bjb/ixoUibl2682+ctBV8HrhwOOde7r0nSBiVyrbfjdLc/MLiUnm5srK6tr5hbm61ZJwKTJo4ZrHoBEgSRjlpKqoY6SSCoChgpB2Mzgu/fUOEpDG/UuOE+BEacBpSjJSWeua+1xjSM09eC5V5oUA4c/PsMM+hxzj0IqSGGLGslffMqm2d1o4d14W/iWPZE1TBDI2e+eb1Y5xGhCvMkJRdx06UnyGhKGYkr3ipJAnCIzQgXU05ioj0s8lDOdzTSh+GsdDFFZyoXycyFEk5jgLdWZwof3qF+JfXTVV44meUJ6kiHE8XhSmDKoZFOrBPBcGKjTVBWFB9K8RDpGNROsOKDuHzU/g/abmWY1vO5VG1Xp/FUQY7YBccAAfUQB1cgAZoAgxuwT14BE/GnfFgPBsv09aSMZvZBt9gvH4AqZydnw==</latexit><latexit sha1_base64="uBqKA6HkhEUB8yb1uuWapyfY2GA=">AAACEHicdVDLSsNAFJ3UV62vqEs3g0V0FZIoVhdCwY3LCvYBTSiT6aQdOpnEmYlQQj7Bjb/ixoUibl2682+ctBV8HrhwOOde7r0nSBiVyrbfjdLc/MLiUnm5srK6tr5hbm61ZJwKTJo4ZrHoBEgSRjlpKqoY6SSCoChgpB2Mzgu/fUOEpDG/UuOE+BEacBpSjJSWeua+1xjSM09eC5V5oUA4c/PsMM+hxzj0IqSGGLGslffMqm2d1o4d14W/iWPZE1TBDI2e+eb1Y5xGhCvMkJRdx06UnyGhKGYkr3ipJAnCIzQgXU05ioj0s8lDOdzTSh+GsdDFFZyoXycyFEk5jgLdWZwof3qF+JfXTVV44meUJ6kiHE8XhSmDKoZFOrBPBcGKjTVBWFB9K8RDpGNROsOKDuHzU/g/abmWY1vO5VG1Xp/FUQY7YBccAAfUQB1cgAZoAgxuwT14BE/GnfFgPBsv09aSMZvZBt9gvH4AqZydnw==</latexit><latexit sha1_base64="uBqKA6HkhEUB8yb1uuWapyfY2GA=">AAACEHicdVDLSsNAFJ3UV62vqEs3g0V0FZIoVhdCwY3LCvYBTSiT6aQdOpnEmYlQQj7Bjb/ixoUibl2682+ctBV8HrhwOOde7r0nSBiVyrbfjdLc/MLiUnm5srK6tr5hbm61ZJwKTJo4ZrHoBEgSRjlpKqoY6SSCoChgpB2Mzgu/fUOEpDG/UuOE+BEacBpSjJSWeua+1xjSM09eC5V5oUA4c/PsMM+hxzj0IqSGGLGslffMqm2d1o4d14W/iWPZE1TBDI2e+eb1Y5xGhCvMkJRdx06UnyGhKGYkr3ipJAnCIzQgXU05ioj0s8lDOdzTSh+GsdDFFZyoXycyFEk5jgLdWZwof3qF+JfXTVV44meUJ6kiHE8XhSmDKoZFOrBPBcGKjTVBWFB9K8RDpGNROsOKDuHzU/g/abmWY1vO5VG1Xp/FUQY7YBccAAfUQB1cgAZoAgxuwT14BE/GnfFgPBsv09aSMZvZBt9gvH4AqZydnw==</latexit><latexit sha1_base64="uBqKA6HkhEUB8yb1uuWapyfY2GA=">AAACEHicdVDLSsNAFJ3UV62vqEs3g0V0FZIoVhdCwY3LCvYBTSiT6aQdOpnEmYlQQj7Bjb/ixoUibl2682+ctBV8HrhwOOde7r0nSBiVyrbfjdLc/MLiUnm5srK6tr5hbm61ZJwKTJo4ZrHoBEgSRjlpKqoY6SSCoChgpB2Mzgu/fUOEpDG/UuOE+BEacBpSjJSWeua+1xjSM09eC5V5oUA4c/PsMM+hxzj0IqSGGLGslffMqm2d1o4d14W/iWPZE1TBDI2e+eb1Y5xGhCvMkJRdx06UnyGhKGYkr3ipJAnCIzQgXU05ioj0s8lDOdzTSh+GsdDFFZyoXycyFEk5jgLdWZwof3qF+JfXTVV44meUJ6kiHE8XhSmDKoZFOrBPBcGKjTVBWFB9K8RDpGNROsOKDuHzU/g/abmWY1vO5VG1Xp/FUQY7YBccAAfUQB1cgAZoAgxuwT14BE/GnfFgPBsv09aSMZvZBt9gvH4AqZydnw==</latexit>

V = V0e
���/MP
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<latexit sha1_base64="ghv8FmJGT7mml26uXuqsR7IAfVY="></latexit><latexit sha1_base64="ghv8FmJGT7mml26uXuqsR7IAfVY="></latexit><latexit sha1_base64="ghv8FmJGT7mml26uXuqsR7IAfVY="></latexit><latexit sha1_base64="ghv8FmJGT7mml26uXuqsR7IAfVY="></latexit>

Vmin = �3M2
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�2
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r
3
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�

RAdS
<latexit sha1_base64="pTu6UpMOWvwNv/HJLXvz4Fp5l3k="></latexit><latexit sha1_base64="pTu6UpMOWvwNv/HJLXvz4Fp5l3k="></latexit><latexit sha1_base64="pTu6UpMOWvwNv/HJLXvz4Fp5l3k="></latexit><latexit sha1_base64="pTu6UpMOWvwNv/HJLXvz4Fp5l3k="></latexit>

 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]



The Large Volume Scenario (2)
“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 =
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!

<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>
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<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>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>

R2
AdS

<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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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>

L � 3
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Mp @µa@

µa
<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>



Holographic reformulation of LVS

m2R2
AdS = �(�� 3)

<latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit><latexit sha1_base64="s008YgjS9cLbLbYMFCZg096T9L8=">AAACCXicdVDLSgMxFM3UV62vUZdugkWoC4eZWui4ECq6cFkffUA7HTKZtA3NPEgyQhm6deOvuHGhiFv/wJ1/Y/oQfB643MM595Lc48WMCmma71pmbn5hcSm7nFtZXVvf0De36iJKOCY1HLGINz0kCKMhqUkqGWnGnKDAY6ThDU7HfuOGcEGj8FoOY+IEqBfSLsVIKsnVYdApwstO0U1P/KvRMWyfESYRLEz7weG+q+dN46hsl2wb/iaWYU6QBzNUXf2t7Uc4CUgoMUNCtCwzlk6KuKSYkVGunQgSIzxAPdJSNEQBEU46uWQE95Tiw27EVYUSTtSvGykKhBgGnpoMkOyLn95Y/MtrJbJrOykN40SSEE8f6iYMygiOY4E+5QRLNlQEYU7VXyHuI46wVOHlVAifl8L/Sb1oWKZhXZTylcosjizYAbugACxQBhVwDqqgBjC4BffgETxpd9qD9qy9TEcz2mxnG3yD9voBt0eYdQ==</latexit>

 Putative 3d CFT  dual4d moduli EFT in AdS 

AdS/CFT

Crucial property of LVS: 

m� << m3/2 as V ! 1
<latexit sha1_base64="sgqzJMp2rfKduhXlBspl9jq+djw="></latexit><latexit sha1_base64="sgqzJMp2rfKduhXlBspl9jq+djw="></latexit><latexit sha1_base64="sgqzJMp2rfKduhXlBspl9jq+djw="></latexit><latexit sha1_base64="sgqzJMp2rfKduhXlBspl9jq+djw="></latexit>

+

Small number of low lying operators:( <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>

[Conlon,Quevedo ’18]



K = �2 ln(V + ⇠) ! K = �2 ln

✓
V + ⇠ +

⇠2

V

◆

<latexit sha1_base64="2DwhgsB9+NeYgxzntyQ7Bf9THzs="></latexit><latexit sha1_base64="2DwhgsB9+NeYgxzntyQ7Bf9THzs="></latexit><latexit sha1_base64="2DwhgsB9+NeYgxzntyQ7Bf9THzs="></latexit><latexit sha1_base64="2DwhgsB9+NeYgxzntyQ7Bf9THzs="></latexit>

LVS at finite Volume

At small volumes,       can in principle drop below 8�'
<latexit sha1_base64="gwOS3xUO4Z6E3fe+qHmbB1N4uCQ=">AAAB+XicdVBNS8NAEJ3Ur1q/oh69BIvgKWxEsMeiHjxWsB/QhLDZbtqlm03Y3RRK6D/x4kERr/4Tb/4bN20RK/pg4PHeDDPzoowzpRH6tCpr6xubW9Xt2s7u3v6BfXjUUWkuCW2TlKeyF2FFORO0rZnmtJdJipOI0240vin97oRKxVLxoKcZDRI8FCxmBGsjhbbt31KucVj4EyyzEZuFdh25DVTC8Vy0IMi9XFXqsEQrtD/8QUryhApNOFaq76FMBwWWmhFOZzU/VzTDZIyHtG+owAlVQTG/fOacGWXgxKk0JbQzV39OFDhRappEpjPBeqR+e6X4l9fPddwICiayXFNBFovinDs6dcoYnAGTlGg+NQQTycytDhlhiYk2YdVMCN+//086F66HXO/+st68XsZRhRM4hXPw4AqacActaAOBCTzCM7xYhfVkvVpvi9aKtZw5hhVY71/zcpPb</latexit><latexit sha1_base64="gwOS3xUO4Z6E3fe+qHmbB1N4uCQ=">AAAB+XicdVBNS8NAEJ3Ur1q/oh69BIvgKWxEsMeiHjxWsB/QhLDZbtqlm03Y3RRK6D/x4kERr/4Tb/4bN20RK/pg4PHeDDPzoowzpRH6tCpr6xubW9Xt2s7u3v6BfXjUUWkuCW2TlKeyF2FFORO0rZnmtJdJipOI0240vin97oRKxVLxoKcZDRI8FCxmBGsjhbbt31KucVj4EyyzEZuFdh25DVTC8Vy0IMi9XFXqsEQrtD/8QUryhApNOFaq76FMBwWWmhFOZzU/VzTDZIyHtG+owAlVQTG/fOacGWXgxKk0JbQzV39OFDhRappEpjPBeqR+e6X4l9fPddwICiayXFNBFovinDs6dcoYnAGTlGg+NQQTycytDhlhiYk2YdVMCN+//086F66HXO/+st68XsZRhRM4hXPw4AqacActaAOBCTzCM7xYhfVkvVpvi9aKtZw5hhVY71/zcpPb</latexit><latexit sha1_base64="gwOS3xUO4Z6E3fe+qHmbB1N4uCQ=">AAAB+XicdVBNS8NAEJ3Ur1q/oh69BIvgKWxEsMeiHjxWsB/QhLDZbtqlm03Y3RRK6D/x4kERr/4Tb/4bN20RK/pg4PHeDDPzoowzpRH6tCpr6xubW9Xt2s7u3v6BfXjUUWkuCW2TlKeyF2FFORO0rZnmtJdJipOI0240vin97oRKxVLxoKcZDRI8FCxmBGsjhbbt31KucVj4EyyzEZuFdh25DVTC8Vy0IMi9XFXqsEQrtD/8QUryhApNOFaq76FMBwWWmhFOZzU/VzTDZIyHtG+owAlVQTG/fOacGWXgxKk0JbQzV39OFDhRappEpjPBeqR+e6X4l9fPddwICiayXFNBFovinDs6dcoYnAGTlGg+NQQTycytDhlhiYk2YdVMCN+//086F66HXO/+st68XsZRhRM4hXPw4AqacActaAOBCTzCM7xYhfVkvVpvi9aKtZw5hhVY71/zcpPb</latexit><latexit sha1_base64="gwOS3xUO4Z6E3fe+qHmbB1N4uCQ=">AAAB+XicdVBNS8NAEJ3Ur1q/oh69BIvgKWxEsMeiHjxWsB/QhLDZbtqlm03Y3RRK6D/x4kERr/4Tb/4bN20RK/pg4PHeDDPzoowzpRH6tCpr6xubW9Xt2s7u3v6BfXjUUWkuCW2TlKeyF2FFORO0rZnmtJdJipOI0240vin97oRKxVLxoKcZDRI8FCxmBGsjhbbt31KucVj4EyyzEZuFdh25DVTC8Vy0IMi9XFXqsEQrtD/8QUryhApNOFaq76FMBwWWmhFOZzU/VzTDZIyHtG+owAlVQTG/fOacGWXgxKk0JbQzV39OFDhRappEpjPBeqR+e6X4l9fPddwICiayXFNBFovinDs6dcoYnAGTlGg+NQQTycytDhlhiYk2YdVMCN+//086F66HXO/+st68XsZRhRM4hXPw4AqacActaAOBCTzCM7xYhfVkvVpvi9aKtZw5hhVY71/zcpPb</latexit>

However, subleading volume corrections become important

Pure LVS With corrections
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<latexit sha1_base64="FC/spb8dLW/J+WDoDiugARc1HRQ="></latexit><latexit sha1_base64="FC/spb8dLW/J+WDoDiugARc1HRQ="></latexit><latexit sha1_base64="FC/spb8dLW/J+WDoDiugARc1HRQ="></latexit><latexit sha1_base64="FC/spb8dLW/J+WDoDiugARc1HRQ="></latexit>



KKLT
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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= �e�a�c(1 +

2

3
a�c)

<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>
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Negative anomalous dimensions in its regime of validity
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