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Type-IIB flux compactifications 
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<latexit sha1_base64="2v7bmMV7y33NmVRCf9KWGJs19Vg=">AAAB8nicbVDLSsNAFL3xWeur6tJNsAiuSqKiLotuXFawD0hDmUyn7dDJTJi5EUroZ7hxoYhbv8adf+OkzUJbDwwczrmXOfdEieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnIoYJLlkTOQrWSTQjcSRYOxrf5X77iWnDlXzEScLCmAwlH3BK0EpBNyY4okRkrWmvUvVq3gzuMvELUoUCjV7lq9tXNI2ZRCqIMYHvJRhmRCOngk3L3dSwhNAxGbLAUkliZsJsFnnqnlql7w6Utk+iO1N/b2QkNmYSR3Yyj2gWvVz8zwtSHNyEGZdJikzS+UeDVLio3Px+t881oygmlhCquc3q0hHRhKJtqWxL8BdPXiat85p/Vbt4uKzWb4s6SnAMJ3AGPlxDHe6hAU2goOAZXuHNQefFeXc+5qMrTrFzBH/gfP4AktORdA==</latexit>V



The Tadpole Problem 
<latexit sha1_base64="3JeSqvUlUt1d6XQ8NWWy15+4rHM="></latexit>

ds2 = h�1/2e2⌦(x)gµ⌫dx
µdx⌫ + h1/2gmndy

mdyn

<latexit sha1_base64="EuCRIsm4yGxXvgODUnKl3buosuI=">AAACD3icbVDLSsNAFJ34rPVVdelmsKgVpCStqBuhKogboYJ9QBPDZDpph04mYWYilNA/cOOvuHGhiFu37vwbp20W2nrgwuGce7n3Hi9iVCrT/DZmZufmFxYzS9nlldW19dzGZl2GscCkhkMWiqaHJGGUk5qiipFmJAgKPEYaXu9y6DceiJA05HeqHxEnQB1OfYqR0pKb27N9gXBiDZJCyY7owX3JRizqov2BTblyz+GVWz67OXRzebNojgCniZWSPEhRdXNfdjvEcUC4wgxJ2bLMSDkJEopiRgZZO5YkQriHOqSlKUcBkU4y+mcAd7XShn4odHEFR+rviQQFUvYDT3cGSHXlpDcU//NasfJPnYTyKFaE4/EiP2ZQhXAYDmxTQbBifU0QFlTfCnEX6YCUjjCrQ7AmX54m9VLROi6Wb4/ylYs0jgzYBjugACxwAirgGlRBDWDwCJ7BK3gznowX4934GLfOGOnMFvgD4/MHhoSbDg==</latexit>

1

(2⇡)2↵0

Z

A
F3 = M,

<latexit sha1_base64="1W48hgdrM9lXr1f9aZVUxx3gh5s=">AAACD3icbVDLSsNAFJ34rPUVdelmsKgVpCStqBuh1E3BTQX7gKaGyXTSDp1MwsxEKKF/4MZfceNCEbdu3fk3TtsstPXAhcM593LvPV7EqFSW9W0sLC4tr6xm1rLrG5tb2+bObkOGscCkjkMWipaHJGGUk7qiipFWJAgKPEaa3uB67DcfiJA05HdqGJFOgHqc+hQjpSXXPHJ8gXBij5J80YnoyX3RQSzqo+ORQ7lyK7Dqlq5uTl0zZxWsCeA8sVOSAylqrvnldEMcB4QrzJCUbduKVCdBQlHMyCjrxJJECA9Qj7Q15SggspNM/hnBQ610oR8KXVzBifp7IkGBlMPA050BUn05643F/7x2rPzLTkJ5FCvC8XSRHzOoQjgOB3apIFixoSYIC6pvhbiPdEBKR5jVIdizL8+TRrFgnxdKt2e5ciWNIwP2wQHIAxtcgDKoghqoAwwewTN4BW/Gk/FivBsf09YFI53ZA39gfP4AiBebDw==</latexit>

1

(2⇡)2↵0

Z

B
H3 = K,

<latexit sha1_base64="BmCvExOvQr2R3ibpSmmm1DNfUbc=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFclcSKdll0I4hQwT6giWUynbRDZyZhZiKUkJ0bf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeIGZUacf5thYWl5ZXVgtrxfWNza1te2e3qaJEYtLAEYtkO0CKMCpIQ1PNSDuWBPGAkVYwvBz7rQciFY3EnR7FxOeoL2hIMdJG6toHA09RDsl96oUS4bTqxRReZ2ml31U3Wda1S07ZmQDOEzcnJZCj3rW/vF6EE06Exgwp1XGdWPspkppiRrKilygSIzxEfdIxVCBOlJ9O/sjgkVF6MIykKaHhRP09kSKu1IgHppMjPVCz3lj8z+skOqz6KRVxoonA00VhwqCO4DgU2KOSYM1GhiAsqbkV4gEyeWgTXdGE4M6+PE+aJ2X3rFy5PS3VLvI4CmAfHIJj4IJzUANXoA4aAINH8AxewZv1ZL1Y79bHtHXBymf2wB9Ynz/Bs5lA</latexit>

h ⇠ e
8⇡K
3gsM

Calabi-Yau

<latexit sha1_base64="OJBJxIsJQ4141NbJ3/jv7KlXbs4=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4KGXXinosCtJjBfsh7bJk02wbmmSXJCuU0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhQln2rjut7Oyura+sZnbym/v7O7tFw4OmzpOFaENEvNYtUOsKWeSNgwznLYTRbEIOW2Fw9up33qiSrNYPphRQn2B+5JFjGBjpce7oFLqlmpBJSgU3bI7A1omXkaKkKEeFL66vZikgkpDONa647mJ8cdYGUY4neS7qaYJJkPcpx1LJRZU++PZwRN0apUeimJlSxo0U39PjLHQeiRC2ymwGehFbyr+53VSE137YyaT1FBJ5ouilCMTo+n3qMcUJYaPLMFEMXsrIgOsMDE2o7wNwVt8eZk0z8veZblyf1Gs3mRx5OAYTuAMPLiCKtSgDg0gIOAZXuHNUc6L8+58zFtXnGzmCP7A+fwBBuqPQg==</latexit>

F3, H3

The total charge in the internal CY manifold needs to be cancelled in presence of D-branes, O-
planes and fluxes  in Orientifold compactification.(F3, H3)

RR and NS-NS fluxes wrap internal 3-cycle A and B,
<latexit sha1_base64="RpLPi6fdbgsbx7u52c4rwYgmACo="></latexit>Z

CY
QFn+loc

!
= 0



Moduli de-stabilisation and the Tadpole problem 
<latexit sha1_base64="BA3jbvVjzvBjl/fGzEeARar4OJs="></latexit>
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<latexit sha1_base64="aJsRuPCt3bYsIszeaHdWifG+PDc="></latexit>

VD3 =

✓
g3s
8⇡

◆
(2⇡)4

V4/3
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(gsM)2
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p

<latexit sha1_base64="DEY+8YYy4sCq49kJ630ZcrF0gEM=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0lU1GPRi8cKpi20oWy203bpZhN2J0IN/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/ncLK6tr6RnGztLW9s7tX3j9omDjVHHwey1i3QmZACgU+CpTQSjSwKJTQDEe3U7/5CNqIWD3gOIEgYgMl+oIztJLfeQJk3XLFrboz0GXi5aRCctS75a9OL+ZpBAq5ZMa0PTfBIGMaBZcwKXVSAwnjIzaAtqWKRWCCbHbshJ5YpUf7sbalkM7U3xMZi4wZR6HtjBgOzaI3Ff/z2in2r4NMqCRFUHy+qJ9KijGdfk57QgNHObaEcS3srZQPmWYcbT4lG4K3+PIyaZxVvcvq+f1FpXaTx1EkR+SYnBKPXJEauSN14hNOBHkmr+TNUc6L8+58zFsLTj5zSP7A+fwB6xqOxA==</latexit>

⇣

<latexit sha1_base64="AGjCSxdGhuUrxSqDLiIRBmz1J1o=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6rHoRfBS0X5AG8pmu22XbjZxd1IsIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zM8yPBNTrOt5VbWl5ZXcuvFzY2t7Z3irt7dR3GirIaDUWomj7RTHDJashRsGakGAl8wRr+8HriN0ZMaR7KBxxHzAtIX/IepwSN5NU7SRvZEya392naKZacsjOFvUjcjJQgQ7VT/Gp3QxoHTCIVROuW60ToJUQhp4KlhXasWUTokPRZy1BJAqa9ZHp0ah8ZpWv3QmVKoj1Vf08kJNB6HPimMyA40PPeRPzPa8XYu/QSLqMYmaSzRb1Y2BjakwTsLleMohgbQqji5labDogiFE1OBROCO//yIqmflN3z8undWalylcWRhwM4hGNw4QIqcANVqAGFR3iGV3izRtaL9W59zFpzVjazD39gff4AOd2SaA==</latexit>

VKS

GKP potential
<latexit sha1_base64="E5xKTXOv8/Rjb1u3XYR/titTNlQ=">AAACGHicbVDLSgNBEJz1bXxFPXoZDIIX466KehQ9KIgQwaiQjcvspDcZnH0w0yvGYT/Di7/ixYMiXr35N05iDr4KGoqqbrq7wkwKja774QwNj4yOjU9MlqamZ2bnyvML5zrNFYc6T2WqLkOmQYoE6ihQwmWmgMWhhIvw+qDnX9yA0iJNzrCbQTNm7UREgjO0UlBe9+8AWWB8hFs0h8e1ovC1iClcmTU/UoybDT8T9Lgw7UCfFEVQrrhVtw/6l3gDUiED1ILyu99KeR5DglwyrRuem2HTMIWCSyhKfq4hY/yataFhacJi0E3Tf6ygK1Zp0ShVthKkffX7hGGx1t04tJ0xw47+7fXE/7xGjtFu04gkyxES/rUoyiXFlPZSoi2hgKPsWsK4EvZWyjvMxoE2y5INwfv98l9yvlH1tqubp1uVvf1BHBNkiSyTVeKRHbJHjkiN1Akn9+SRPJMX58F5cl6dt6/WIWcws0h+wHn/BMNroNg=</latexit>

⇣GKP ⇠ e�
2⇡K
gsM

Includes warping

<latexit sha1_base64="s6KIX4XEg6RMXxmBYUFTHLn1dR8=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIsgCGXGiros6sJlBfuAdiyZNNOGZpIhyShl6H+4caGIW//FnX9jpu1CWw8EDufcw705QcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMYXmd+85EqzaS4N6OY+hHuCxYygo2VHk460rpZOL2pjLvFklt2J0CLxJuREsxQ6xa/Oj1JkogKQzjWuu25sfFTrAwjnI4LnUTTGJMh7tO2pQJHVPvp5OoxOrJKD4VS2ScMmqi/EymOtB5FgZ2MsBnoeS8T//PaiQkv/ZSJODFUkOmiMOHISJRVgHpMUWL4yBJMFLO3IjLAChNjiyrYErz5Ly+SxmnZOy9X7s5K1atZHXk4gEM4Bg8uoAq3UIM6EFDwDK/w5jw5L8678zEdzTmzzD78gfP5A1Jwkmg=</latexit>

+D3

<latexit sha1_base64="G4mAvhrfE2fHSRKV9wjy07+ewgs="></latexit>

⇣min ⇠ e
� 2⇡K

gsM �
⇣

3
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q
9
16�

4⇡c0c00
gsM2

⌘

  Deformation conifold modulus gets destabilised by the uplifting mechanism 

  Stability requires large fluxes, threatening tadpole cancellation

Warping term which mixes volume and 
deformation modulus is dominant 

Suppressed by deformation

modulus via warping 

[Bena, Dudas, Graña, Lüst ’18; Blumenhagen, Kläwer, Schlechter ’19; Bena, Buchel, Lüst ’19; Randall ’19; Crino,  
Quevedo, Valandro ’20, Braun, Valandro ’20; Bena, Blabäck, Graña, Lüst ’20-21]



A New-dS solution 

<latexit sha1_base64="BA3jbvVjzvBjl/fGzEeARar4OJs="></latexit>
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What if this term is the dominant one?

Weak

[Bento, DC, Parameswaran, Zavala ’21]



A New-dS solution 

<latexit sha1_base64="29fENuZyt0diuiSUDbb7Hq99yoo="></latexit>

V = VKS + VD3 =
�1C⇤4

0

V4/3
e�

4
3x

h
(1 + �)�1 (1� ✏x)2 + �2

i

<latexit sha1_base64="ux55y1/LcyRK8sh1QZ6UCN3Xpr4="></latexit>

� ' V2/3

h1/4
log

⇤3
0

⇣

<latexit sha1_base64="JX0WFvSUXXLSoGCozDk0j0az/4w=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8cK9gObUDbbabt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqh1Sj4BIbhhuB7UQhjUKBrXB0O/VbT6g0j+WDGScYRHQgeZ8zaqz06IdoqC8E8brlilt1ZyDLxMtJBXLUu+UvvxezNEJpmKBadzw3MUFGleFM4KTkpxoTykZ0gB1LJY1QB9ns4gk5sUqP9GNlSxoyU39PZDTSehyFtjOiZqgXvan4n9dJTf86yLhMUoOSzRf1U0FMTKbvkx5XyIwYW0KZ4vZWwoZUUWZsSCUbgrf48jJpnlW9y+r5/UWldpPHUYQjOIZT8OAKanAHdWgAAwnP8ApvjnZenHfnY95acPKZQ/gD5/MH2meQYw==</latexit>

� ⌧ 1
<latexit sha1_base64="BQ0GGj1fhBAx/6QLUIPAWIJvdk8=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzAOzS5idzG6GzM4uM71CCPkLLx4U8erfePNvnDwOmljQUFR1090VZlIYdN1vp7Cyura+UdwsbW3v7O6V9w+aJs014w2WylS3Q2q4FIo3UKDk7UxzmoSSt8LB7cRvPXFtRKoecJjxIKGxEpFgFK306IccqR/HxOuWK27VnYIsE29OKjBHvVv+8nspyxOukElqTMdzMwxGVKNgko9Lfm54RtmAxrxjqaIJN8FoevGYnFilR6JU21JIpurviRFNjBkmoe1MKPbNojcR//M6OUbXwUioLEeu2GxRlEuCKZm8T3pCc4ZyaAllWthbCetTTRnakEo2BG/x5WXSPKt6l9Xz+4tK7WYeRxGO4BhOwYMrqMEd1KEBDBQ8wyu8OcZ5cd6dj1lrwZnPHMIfOJ8/yyaQWQ==</latexit>

� � 1

Strongly warped regime (no need for LV)

Weakly warped regime (need for LV)

Weakly warped regime: new dS solution, exists only in presence of - brane:D3

  Volume can be stabilised using Large Volume Scenario.

The New-dS solution is located at-
<latexit sha1_base64="HF1VitLIehP1U0okg9q+ocXFa2U="></latexit>
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!
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<latexit sha1_base64="GwryqHHFDvMDtseH7aGIC9w5+go=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEQknaChgrWBiLRB9Sk1aO67RW7SSyHaQSdWfhV1gYQIiVH2Djb3DaDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRgPSVFQx0okEQdxjpO2Nr1O/fU+EpGFwpyYRcTkaBtSnGCkt9c2i80AU6iW1s+rUkZRDhyM1woglrWkvOa1ouW+WrLI1A1wmdkZKIEOjb345gxDHnAQKMyRl17Yi5SZIKIoZmRacWJII4TEakq6mAeJEusnslyk81soA+qHQFSg4U39PJIhLOeGe7kwvlYteKv7ndWPlX7oJDaJYkQDPF/kxgyqEaTBwQAXBik00QVhQfSvEIyQQVjq+gg7BXnx5mbQqZfu8XL2tlepXWRx5cASK4ATY4ALUwQ1ogCbA4BE8g1fwZjwZL8a78TFvzRnZzCH4A+PzBwB5mmM=</latexit>

⇣4/3 ⇠ V�2/3

<latexit sha1_base64="+GE7C70QLk+npJjOToyp+373v08=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hUqseiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucv9zhNVmsXy0UwTGgg8kixiBJtc8i/d+qBa81xvDrRK/ILUoEBzUP3qD2OSCioN4Vjrnu8lJsiwMoxwOqv0U00TTCZ4RHuWSiyoDrL5rTN0ZpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eb3URDdBxmSSGirJYlGUcmRilD+OhkxRYvjUEkwUs7ciMsYKE2PjqdgQ/OWXV0n7wvXr7uXDVa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/R/Y1y</latexit>

13.6
<latexit sha1_base64="+GE7C70QLk+npJjOToyp+373v08=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0hUqseiF48V7Ae0oWy2m3bp7ibsboQS+he8eFDEq3/Im//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucv9zhNVmsXy0UwTGgg8kixiBJtc8i/d+qBa81xvDrRK/ILUoEBzUP3qD2OSCioN4Vjrnu8lJsiwMoxwOqv0U00TTCZ4RHuWSiyoDrL5rTN0ZpUhimJlSxo0V39PZFhoPRWh7RTYjPWyl4v/eb3URDdBxmSSGirJYlGUcmRilD+OhkxRYvjUEkwUs7ciMsYKE2PjqdgQ/OWXV0n7wvXr7uXDVa1xW8RRhhM4hXPw4RoacA9NaAGBMTzDK7w5wnlx3p2PRWvJKWaO4Q+czx/R/Y1y</latexit>

13.6

[Bento, DC, Parameswaran, Zavala ’21]



A New-dS solution 

[Bento, DC, Parameswaran, Zavala ’21]

<latexit sha1_base64="29fENuZyt0diuiSUDbb7Hq99yoo="></latexit>

V = VKS + VD3 =
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<latexit sha1_base64="ux55y1/LcyRK8sh1QZ6UCN3Xpr4="></latexit>
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log
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<latexit sha1_base64="JX0WFvSUXXLSoGCozDk0j0az/4w=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8cK9gObUDbbabt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqh1Sj4BIbhhuB7UQhjUKBrXB0O/VbT6g0j+WDGScYRHQgeZ8zaqz06IdoqC8E8brlilt1ZyDLxMtJBXLUu+UvvxezNEJpmKBadzw3MUFGleFM4KTkpxoTykZ0gB1LJY1QB9ns4gk5sUqP9GNlSxoyU39PZDTSehyFtjOiZqgXvan4n9dJTf86yLhMUoOSzRf1U0FMTKbvkx5XyIwYW0KZ4vZWwoZUUWZsSCUbgrf48jJpnlW9y+r5/UWldpPHUYQjOIZT8OAKanAHdWgAAwnP8ApvjnZenHfnY95acPKZQ/gD5/MH2meQYw==</latexit>

� ⌧ 1
<latexit sha1_base64="BQ0GGj1fhBAx/6QLUIPAWIJvdk8=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzAOzS5idzG6GzM4uM71CCPkLLx4U8erfePNvnDwOmljQUFR1090VZlIYdN1vp7Cyura+UdwsbW3v7O6V9w+aJs014w2WylS3Q2q4FIo3UKDk7UxzmoSSt8LB7cRvPXFtRKoecJjxIKGxEpFgFK306IccqR/HxOuWK27VnYIsE29OKjBHvVv+8nspyxOukElqTMdzMwxGVKNgko9Lfm54RtmAxrxjqaIJN8FoevGYnFilR6JU21JIpurviRFNjBkmoe1MKPbNojcR//M6OUbXwUioLEeu2GxRlEuCKZm8T3pCc4ZyaAllWthbCetTTRnakEo2BG/x5WXSPKt6l9Xz+4tK7WYeRxGO4BhOwYMrqMEd1KEBDBQ8wyu8OcZ5cd6dj1lrwZnPHMIfOJ8/yyaQWQ==</latexit>

� � 1

Strongly warped regime (no need for LV)

Weakly warped regime (need for LV)

Weakly warped regime: new dS solution, exists only in presence of - brane:D3

  Volume can be stabilised using Large Volume Scenario.



What is NEW
  Not a small shift from the GKP minimum.


  New bound on the units of flux numbers.


  Small value of the deformation modulus and exponential suppression of anti-D3 brane are 
guaranteed by the large volume and not by . 

   Interesting for cosmological models like inflation and dark energy.

MK ≫ 1
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⇣4/3 ⇠ V�2/3
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gsM > 13.6

 A new dS solution arises in a WEAKLY warped deformed conifold at the level of 4D EFT.


 dS vacua at the limit of theoretical control.


Tadpole numbers similar to Strongly warped LVS scenario  
[Crino, Quevedo, Valandro ’20]


Is the solution in the landscape or swampland?

Conclusion 
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MK ⇠ O(100)



Thanks!


