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of 3d N = 2 CFT’s from holography
<latexit sha1_base64="zuHMT/UOB16XIVZKDKYh6wArduY="></latexit><latexit sha1_base64="zuHMT/UOB16XIVZKDKYh6wArduY="></latexit><latexit sha1_base64="zuHMT/UOB16XIVZKDKYh6wArduY="></latexit><latexit sha1_base64="zuHMT/UOB16XIVZKDKYh6wArduY="></latexit>



A motivation: 
EFTs for warped compactifications?



X

   M-theory compactifications to d=3 are generically warped

warping generated by:

 mobile M2-branes

[Grana-Polchinski, Gubser, Giddings-
Kachru-Polchinski `00]

ds211 = H
� 2

3 ds2R1,2 +H
1
3 ds2X
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[Becker-Becker `96]
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   M/F-theory duality          IIB warped compactifications to d=4



 Tree-level moduli space       :

X

 M2-brane positions

 Kähler + axionic moduli

 Effective K(�, �̄)
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explicitly depends on: 

G4<latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit><latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit><latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit>

 internal flux

 detailed form of the CY metric

[LM `14-`16]

Kähler moduli space

metric includes: 

M
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[Frey-Roberts `13] [Cownden-Frey-
David Marsh-Underwood `16] [LM `16]

`NON-TOPOLOGICAL’ !

 Further corrections from M-theory higher derivative terms
[Grimm-Pugh-Weissenbacker `14-`15]

[Grimm-Mayer-Weissenbacker `17]

E.g:



Computable EFTs?

⇥
X

 I will consider local models …

R1,2
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G4 6= 0
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 I will consider local models …

Computable EFTs?

⇥
X

! 1M2
P ⇠ vol(X)

Y
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Sasaki-Einstein
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 I will consider local models …

Computable EFTs?
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Y
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Sasaki-Einstein

base 

 … in the near-horizon limit:
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L
6
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asymptotically

AdS4 ⇥ Y
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(Rigid) holographic EFT for dual N = 2 CFT3
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Large-N EFTs
from supergravity



Dual            CFTs
N M2

 
 

flavors

N = 2   3d             quiver models  

RG-flow

3d              SCFTs

Y
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unequal ranks 
 monopole operators
 non-perturbative effects

N = 2 ⇠ N
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N = 2

generalizations of

        ABJM theoryN = 6
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[Aharony-Bergman-Jafferis-
Maldacena `08]

strongly coupled!

R1,2
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strongly coupled 
regime!

conical Kähler 
space

superconformal 
vacuum

hOi = 0

SCFT moduli space

�KM = 1
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hOi 6= 0

SCFT moduli spaceN = 2

M
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strongly coupled 
regime!

spontaneous breaking 
of conformal symmetry
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   Complex/algebraic structure well studied

 chiral rings and Hilbert series

 semi-classical analysis
[De Boer-Hori-Oz `97] [Aharony-Hanany-Intriligator-Seiberg-Strassler `97] …

[Intriligator-Seiberg `13]

[Cremonesi, Hanany, Makkareya, Zaffaroni … ]

[Tong `00]

[Martelli-Sparks `08] [Benini-Closset-Cremonesi `13][Hanany-Zaffaroni `08] … …

strongly coupled 
regime!

spontaneous breaking 
of conformal symmetry



hOi 6= 0

spontaneous breaking 
of conformal symmetry

   Low energy EFT ? [De Boer-Hori-Oz `97] [Aharony-Hanany-Intriligator-Seiberg-Strassler `97]
… [Intriligator-Seiberg `13] …

non-protected
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SCFT moduli spaceN = 2

Le↵ =

Z
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µ�i@µ�̄
|̄ + . . .
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hOi 6= 0

spontaneous breaking 
of conformal symmetry

   Low energy EFT ? [De Boer-Hori-Oz `97] [Aharony-Hanany-Intriligator-Seiberg-Strassler `97]
… [Intriligator-Seiberg `13] …

non-protected
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   At            N � 1 holographic EFT from supergravity!
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Computation of HEFT

Y
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M-theory geometry
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superconformal 
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M-theory geometry

Smooth CY geometry + M2-branes:

holographic EFT for dual CFT3d EFT for M-theory

normalizable modes 
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   UV quiver gauge theory:

 

 

 M-theory origin:
N M2

G =
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R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

P1<latexit sha1_base64="8yiGnvVrZud/gwuZuu9Q+S0uVbU="></latexit><latexit sha1_base64="8yiGnvVrZud/gwuZuu9Q+S0uVbU="></latexit><latexit sha1_base64="8yiGnvVrZud/gwuZuu9Q+S0uVbU="></latexit><latexit sha1_base64="8yiGnvVrZud/gwuZuu9Q+S0uVbU="></latexit>

P2<latexit sha1_base64="2QIcDGFZ/Hp5EfxCEwMJ98sIejw="></latexit><latexit sha1_base64="2QIcDGFZ/Hp5EfxCEwMJ98sIejw="></latexit><latexit sha1_base64="2QIcDGFZ/Hp5EfxCEwMJ98sIejw="></latexit><latexit sha1_base64="2QIcDGFZ/Hp5EfxCEwMJ98sIejw="></latexit>

Q1
<latexit sha1_base64="Yg6k5iE1dnQPDKDw3HUaCCM3hRY="></latexit><latexit sha1_base64="Yg6k5iE1dnQPDKDw3HUaCCM3hRY="></latexit><latexit sha1_base64="Yg6k5iE1dnQPDKDw3HUaCCM3hRY="></latexit><latexit sha1_base64="Yg6k5iE1dnQPDKDw3HUaCCM3hRY="></latexit>

Q2
<latexit sha1_base64="mdHzUw9tvBW6fK74xizF9xPpraI="></latexit><latexit sha1_base64="mdHzUw9tvBW6fK74xizF9xPpraI="></latexit><latexit sha1_base64="mdHzUw9tvBW6fK74xizF9xPpraI="></latexit><latexit sha1_base64="mdHzUw9tvBW6fK74xizF9xPpraI="></latexit>



⇥

HEFT of the        model

�1

�2

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

⇣1, ⇣2
<latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit>

Moduli chiral fields

M2-brane positons

                        +       -axions C6

I = 1, . . . , N

⇢1, ⇢2
<latexit sha1_base64="VUksoAs4XQ5tFOdgAU9/swlEscc="></latexit><latexit sha1_base64="VUksoAs4XQ5tFOdgAU9/swlEscc="></latexit><latexit sha1_base64="VUksoAs4XQ5tFOdgAU9/swlEscc="></latexit>

B = P1
(1) ⇥ P1

(2)
<latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit>

ziI = (⇣1I , ⇣
2
I ,�

1
I ,�

2
I)

<latexit sha1_base64="t3ywhUh16oZq3n9N+iZogIkLYIw="></latexit><latexit sha1_base64="t3ywhUh16oZq3n9N+iZogIkLYIw="></latexit><latexit sha1_base64="t3ywhUh16oZq3n9N+iZogIkLYIw="></latexit>

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

v1, v2
<latexit sha1_base64="czKh+KKzkLOIz3E/gIDNteiwI5Y="></latexit><latexit sha1_base64="czKh+KKzkLOIz3E/gIDNteiwI5Y="></latexit><latexit sha1_base64="czKh+KKzkLOIz3E/gIDNteiwI5Y="></latexit><latexit sha1_base64="czKh+KKzkLOIz3E/gIDNteiwI5Y="></latexit>

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

X = LB � LB<latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit>

OB(�1,�1)
<latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit>

zi = (�1,�2, ⇣1, ⇣2)
<latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit>

va = vol(P1
a)

<latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf. [Cvetiç-Gibbons-Lu-Pope ’01]



HEFT of the        modelQ111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

   HEFT more easily described in terms of dual vector multiplets     :

F(z, z̄,⌃) =
NX

I=1

kX(zI , z̄I ;⌃)
<latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit>

 withLHEFT =

Z
d4✓F(z, z̄,⌃)

<latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit>

⇥
�1

�2
⇣1, ⇣2

<latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit>

B = P1
(1) ⇥ P1

(2)
<latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit>

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

⌃a = DD̄Va = va + . . .
<latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit>

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

X = LB � LB<latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit>

OB(�1,�1)
<latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit>

zi = (�1,�2, ⇣1, ⇣2)
<latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit>

va = vol(P1
a)

<latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf. [Cvetiç-Gibbons-Lu-Pope ’01]

JX = i@@̄kX
<latexit sha1_base64="3lRSJoQ3xQqIAYHJ7Gl9Iu2vtuM="></latexit><latexit sha1_base64="3lRSJoQ3xQqIAYHJ7Gl9Iu2vtuM="></latexit><latexit sha1_base64="3lRSJoQ3xQqIAYHJ7Gl9Iu2vtuM="></latexit><latexit sha1_base64="3lRSJoQ3xQqIAYHJ7Gl9Iu2vtuM="></latexit>

Va
<latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit>



HEFT of the        modelQ111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

F(z, z̄,⌃) =
NX

I=1

kX(zI , z̄I ;⌃)
<latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit><latexit sha1_base64="qWwbRNpu3kdASWJVM9ehYTMfEYA="></latexit>

 with

with

LHEFT =

Z
d4✓F(z, z̄,⌃)

<latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit><latexit sha1_base64="E3A/ZanShOB4h/X+9NxIB4bii1o="></latexit>

⇥
�1

�2
⇣1, ⇣2

<latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit>

B = P1
(1) ⇥ P1

(2)
<latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit>

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

KM = F � Re⇢a⌃a
<latexit sha1_base64="w4niuImPx0xAa9N9dE6x3WyqTXU="></latexit><latexit sha1_base64="w4niuImPx0xAa9N9dE6x3WyqTXU="></latexit><latexit sha1_base64="w4niuImPx0xAa9N9dE6x3WyqTXU="></latexit><latexit sha1_base64="w4niuImPx0xAa9N9dE6x3WyqTXU="></latexit>

Re⇢a =
@F
@⌃a

<latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="BKxnHkT1LuWacDfXtuxjVa3oKoQ="></latexit><latexit sha1_base64="Ydxn/A+KcDVuBaFaoHVuhG//QDw="></latexit><latexit sha1_base64="Ydxn/A+KcDVuBaFaoHVuhG//QDw="></latexit><latexit sha1_base64="Wi/LqV26JTU5fIgCAMoXDwbS2Go="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit><latexit sha1_base64="ei5Wb4Vucb+vLXxXMIv8Kn7n9l8="></latexit>

⌃a = DD̄Va = va + . . .
<latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit><latexit sha1_base64="WLnXoBcNxVuAD+688+c3U4VoiWE="></latexit>

   Chiral description:

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

X = LB � LB<latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit>

OB(�1,�1)
<latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit>

zi = (�1,�2, ⇣1, ⇣2)
<latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit>

va = vol(P1
a)

<latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf. [Cvetiç-Gibbons-Lu-Pope ’01]

[Hitchin-Karhede-Lindstrom-Rocek ’88]

[de Boer-Hori-Oz ’97]

   HEFT more easily described in terms of dual vector multiplets     :Va
<latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit><latexit sha1_base64="EsKh71uwYzsv6FMqLHQ9///EbPk="></latexit>



HEFT of the        modelQ111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

NX

I=1


v2 �A�
A+ �A�

log

✓
1 +

sI
A�

◆
� v2 �A+

A+ �A�
log

✓
1 +

sI
A+

◆
+ kP1(�I , �̄I)

�

<latexit sha1_base64="xfvAU74E2bUV/NdRsB7EE3WnN44="></latexit><latexit sha1_base64="xfvAU74E2bUV/NdRsB7EE3WnN44="></latexit><latexit sha1_base64="xfvAU74E2bUV/NdRsB7EE3WnN44="></latexit>

with

A± =
1

3

✓
2v1 + 2v2 ±

q
4v21 � 10v1v2 + 4v22

◆

<latexit sha1_base64="00GbPHSTx0bWUfPNljzkom3HmIM="></latexit><latexit sha1_base64="00GbPHSTx0bWUfPNljzkom3HmIM="></latexit><latexit sha1_base64="00GbPHSTx0bWUfPNljzkom3HmIM="></latexit>

 

 s = (|⇣1|2 + |⇣2|2)eKB(�,�̄)
<latexit sha1_base64="96ytaBPSV0aPLEUTAShYxqb4N1k="></latexit><latexit sha1_base64="96ytaBPSV0aPLEUTAShYxqb4N1k="></latexit><latexit sha1_base64="96ytaBPSV0aPLEUTAShYxqb4N1k="></latexit>

⇥
�1

�2
⇣1, ⇣2

<latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit>

X = LB � LB<latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit>

B = P1
(1) ⇥ P1

(2)
<latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit><latexit sha1_base64="aGAVeOGuqLnqYdg8ZpL/VwESVo8="></latexit>

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

Re⇢1 =
<latexit sha1_base64="McdmP+yK249l8l91JM6HggT5iWE="></latexit><latexit sha1_base64="McdmP+yK249l8l91JM6HggT5iWE="></latexit><latexit sha1_base64="McdmP+yK249l8l91JM6HggT5iWE="></latexit><latexit sha1_base64="McdmP+yK249l8l91JM6HggT5iWE="></latexit>

   Kähler potential: KM =
<latexit sha1_base64="Yc5dBPzVh6kJ4X4i7bTSFqXpPco="></latexit><latexit sha1_base64="Yc5dBPzVh6kJ4X4i7bTSFqXpPco="></latexit><latexit sha1_base64="Yc5dBPzVh6kJ4X4i7bTSFqXpPco="></latexit>

NX

I=1

k0(zI , z̄I ; v1, v2)
<latexit sha1_base64="CSXrlX3puElDeSQJtHUU6cUkdKY="></latexit><latexit sha1_base64="CSXrlX3puElDeSQJtHUU6cUkdKY="></latexit><latexit sha1_base64="CSXrlX3puElDeSQJtHUU6cUkdKY="></latexit>

 

k0(z, z̄; v1, v2) =
<latexit sha1_base64="Ehy5PD7121c4gcv1FS0uTh34eBk="></latexit><latexit sha1_base64="Ehy5PD7121c4gcv1FS0uTh34eBk="></latexit><latexit sha1_base64="Ehy5PD7121c4gcv1FS0uTh34eBk="></latexit>

s+
A2

� � v1v2
A+ �A�

log

✓
1 +

s

A�

◆
�

A2
+ � v1v2

A+ �A�
log

✓
1 +

s

A+

◆

<latexit sha1_base64="XhJ/hXIBbhfF7KtRoRaMCGHKF1A="></latexit><latexit sha1_base64="XhJ/hXIBbhfF7KtRoRaMCGHKF1A="></latexit><latexit sha1_base64="XhJ/hXIBbhfF7KtRoRaMCGHKF1A="></latexit>

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

Holographic (large-N)
EFT for dual CFT

OB(�1,�1)
<latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit>

zi = (�1,�2, ⇣1, ⇣2)
<latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit>

va = vol(P1
a)

<latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf. [Cvetiç-Gibbons-Lu-Pope ’01]



⇥

HEFT of the        model

  One can turn on an (explicit) supersymmetric       -flux

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

Z

B
G4 = M

<latexit sha1_base64="DDzQz3/WJfM3cg59uXZc9Eb8u2Y="></latexit><latexit sha1_base64="DDzQz3/WJfM3cg59uXZc9Eb8u2Y="></latexit><latexit sha1_base64="DDzQz3/WJfM3cg59uXZc9Eb8u2Y="></latexit>

�1

�2
⇣1, ⇣2

<latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit><latexit sha1_base64="O23rGxQA5XW7c6/LTjeWZTlgnx4="></latexit>

G4<latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit><latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit><latexit sha1_base64="YCxlkAKhHtTahvwGz/WJaSEsZVg="></latexit>

 

Q111
<latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit><latexit sha1_base64="OwOzLM/M6fI5Ma288r6lxpaUqb8="></latexit>

Kflux
M =

<latexit sha1_base64="nL5tDUbDdtD38q/Ij6YjY3CQREU="></latexit><latexit sha1_base64="nL5tDUbDdtD38q/Ij6YjY3CQREU="></latexit><latexit sha1_base64="nL5tDUbDdtD38q/Ij6YjY3CQREU="></latexit><latexit sha1_base64="nL5tDUbDdtD38q/Ij6YjY3CQREU="></latexit>

+
1

2

Z

X
k0(z, z̄; v)(G4 ^G4)(z, z̄; v)

<latexit sha1_base64="wPVXmHqSYKLxSPpNjUR9UpkAI2A="></latexit><latexit sha1_base64="wPVXmHqSYKLxSPpNjUR9UpkAI2A="></latexit><latexit sha1_base64="wPVXmHqSYKLxSPpNjUR9UpkAI2A="></latexit><latexit sha1_base64="wPVXmHqSYKLxSPpNjUR9UpkAI2A="></latexit>

NX

I=1

k0(zI , z̄I ; v)
<latexit sha1_base64="TFpyY34bq47YQutLfvngDmmH86Y="></latexit><latexit sha1_base64="TFpyY34bq47YQutLfvngDmmH86Y="></latexit><latexit sha1_base64="TFpyY34bq47YQutLfvngDmmH86Y="></latexit><latexit sha1_base64="TFpyY34bq47YQutLfvngDmmH86Y="></latexit>

cf. [Gukov-Vafa-Witten ’99]
     [Cvetic-Gibbons-Lu-Pope ’01]

     [Martelli-Sparks ’09]

CFT interpretation under study

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

X = LB � LB<latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit><latexit sha1_base64="7krKfWNPlKtHBCn/aLGhMnOeEkQ="></latexit>

OB(�1,�1)
<latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit><latexit sha1_base64="nopoYSEGWl5AkLKKMvjomCaQP9Y="></latexit>

     [Herzog-Klebanov ’01]

zi = (�1,�2, ⇣1, ⇣2)
<latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit><latexit sha1_base64="f4XttiRrV1NKODw0jB+PKbbCuw0="></latexit>

va = vol(P1
a)

<latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit><latexit sha1_base64="MejuvisWz3bD1oTXh88NIHcfrgk="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf. [Cvetiç-Gibbons-Lu-Pope ’01]



Superconformal symmetry

  
(non-linearly) realised 


superconformal symmetry!

�[Kflux
M ] = 1

<latexit sha1_base64="KUxUO42cSzzPh4zjTOb6NAAYvLo="></latexit><latexit sha1_base64="KUxUO42cSzzPh4zjTOb6NAAYvLo="></latexit><latexit sha1_base64="KUxUO42cSzzPh4zjTOb6NAAYvLo="></latexit>

conical Kähler metric

over M

<latexit sha1_base64="z+mshUb8jw0sG8MGJ/KyJFj/C3A="></latexit><latexit sha1_base64="z+mshUb8jw0sG8MGJ/KyJFj/C3A="></latexit><latexit sha1_base64="z+mshUb8jw0sG8MGJ/KyJFj/C3A="></latexit>

  Definite scaling dimensions:

�e�2⇡⇢ =
N

3
<latexit sha1_base64="4ZmY/vbw9nrQ9B13NsIzEzp1jr4="></latexit><latexit sha1_base64="4ZmY/vbw9nrQ9B13NsIzEzp1jr4="></latexit><latexit sha1_base64="4ZmY/vbw9nrQ9B13NsIzEzp1jr4="></latexit>

e.g.

hBN i ⇠ e�2⇡⇢
<latexit sha1_base64="h0o/jMgdklIR14nTy0TricEyP2I="></latexit><latexit sha1_base64="h0o/jMgdklIR14nTy0TricEyP2I="></latexit><latexit sha1_base64="h0o/jMgdklIR14nTy0TricEyP2I="></latexit><latexit sha1_base64="h0o/jMgdklIR14nTy0TricEyP2I="></latexit>

have correct

‘Baryonic’ M5
<latexit sha1_base64="bLnrKYNNzjwI4rQixf4wdI2/GO4="></latexit><latexit sha1_base64="bLnrKYNNzjwI4rQixf4wdI2/GO4="></latexit><latexit sha1_base64="bLnrKYNNzjwI4rQixf4wdI2/GO4="></latexit><latexit sha1_base64="bLnrKYNNzjwI4rQixf4wdI2/GO4="></latexit>

� =
1

3
N

<latexit sha1_base64="/VGUBf3LRfFdGMLExYXDk3z1KlI="></latexit><latexit sha1_base64="/VGUBf3LRfFdGMLExYXDk3z1KlI="></latexit><latexit sha1_base64="/VGUBf3LRfFdGMLExYXDk3z1KlI="></latexit><latexit sha1_base64="/VGUBf3LRfFdGMLExYXDk3z1KlI="></latexit>

[Jafferis, Klebanov, 
Pufu, Safdi `11]

[Benishti-Rodríguez Gómez-Sparks `10]
[Klebanov-Murugan `07]



Non-perturbative (de)stabilisation in
AdS4/CFT3



   UV quiver gauge theory:

The          modelQ222

Q222

N M2’s

 gauge group:

 superpotential:

1 2

34

Ai

Bj

Ck

Dl

W = ✏ik✏jl Tr(A
iBjCkDl)

3d version of 4d     -theory  
[Feng-Franco-Hanany-He `10]

‘Seiberg dual’ of 3d quiver proposed in:
[Closset-Cremonesi `12]

F0
<latexit sha1_base64="qJ9t+/BqAt0yLpmeapx1aMQhHS4="></latexit><latexit sha1_base64="qJ9t+/BqAt0yLpmeapx1aMQhHS4="></latexit><latexit sha1_base64="qJ9t+/BqAt0yLpmeapx1aMQhHS4="></latexit><latexit sha1_base64="qJ9t+/BqAt0yLpmeapx1aMQhHS4="></latexit>

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

U(N)1 ⇥ U(N)2 ⇥ U(N)3 ⇥ U(N + 2)4
U(N)B,1 ⇥ U(N)B,2

<latexit sha1_base64="tSItuv2dXHpGsg65GaglWFSHGrI="></latexit><latexit sha1_base64="tSItuv2dXHpGsg65GaglWFSHGrI="></latexit><latexit sha1_base64="tSItuv2dXHpGsg65GaglWFSHGrI="></latexit><latexit sha1_base64="tSItuv2dXHpGsg65GaglWFSHGrI="></latexit>



zi1, . . . , z
i
N

HEFT of the        modelQ222

⇥

Q222

⇣

�1

�2

�3

zi = (⇣,�1,�2,�3)

Moduli chiral fields

M2-brane positons

  volumes        +       -axions C6

I = 1, . . . , N

P1’s
<latexit sha1_base64="AXAbWyVxxiH/RntBjWuUpgYt2D8="></latexit><latexit sha1_base64="AXAbWyVxxiH/RntBjWuUpgYt2D8="></latexit><latexit sha1_base64="AXAbWyVxxiH/RntBjWuUpgYt2D8="></latexit>

⇢1, ⇢2, ⇢3
<latexit sha1_base64="lUSUW6imYvoLvFCIH8Tn98ySTbM="></latexit><latexit sha1_base64="lUSUW6imYvoLvFCIH8Tn98ySTbM="></latexit><latexit sha1_base64="lUSUW6imYvoLvFCIH8Tn98ySTbM="></latexit>

   Explicit perturbative HEFT: KM(⇢, ⇢̄, zI , z̄I)
<latexit sha1_base64="WjQW/Vr6CNHucKK7XJjaTEjmggY="></latexit><latexit sha1_base64="WjQW/Vr6CNHucKK7XJjaTEjmggY="></latexit><latexit sha1_base64="WjQW/Vr6CNHucKK7XJjaTEjmggY="></latexit>

B = P1
(1) ⇥ P1

(2) ⇥ P1
(3)

<latexit sha1_base64="u/76a7p2Xt0iDsTsdjGvDYkxYsk="></latexit><latexit sha1_base64="u/76a7p2Xt0iDsTsdjGvDYkxYsk="></latexit><latexit sha1_base64="u/76a7p2Xt0iDsTsdjGvDYkxYsk="></latexit>

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>

X = KB<latexit sha1_base64="+ap9R2FmCEB+6BbApgv2urUA1sg="></latexit><latexit sha1_base64="+ap9R2FmCEB+6BbApgv2urUA1sg="></latexit><latexit sha1_base64="+ap9R2FmCEB+6BbApgv2urUA1sg="></latexit><latexit sha1_base64="+ap9R2FmCEB+6BbApgv2urUA1sg="></latexit>

ziI = (⇣I ,�
1
I ,�

2
I ,�

3
I)

<latexit sha1_base64="1m8vG1w6xXaWviCumAPb0AjekZM="></latexit><latexit sha1_base64="1m8vG1w6xXaWviCumAPb0AjekZM="></latexit><latexit sha1_base64="1m8vG1w6xXaWviCumAPb0AjekZM="></latexit><latexit sha1_base64="1m8vG1w6xXaWviCumAPb0AjekZM="></latexit>

[Benishti-Rodríguez Gómez-Sparks `10]
cf [Cvetic-Gibbons-Lu-Pope ’01]



⇥

Q222

⇣

 M5 instanton

HEFT of the        modelQ222

   M5-brane instanton generates a non-perturbative superpotential 
see also [Benishti-Rodríguez Gómez-Sparks `10]

Wnp = e4⇡(⇢1+⇢2+⇢3)
NY

I=1

⇣I
<latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit>

cf. [Witten `96] [Ganor `96]  
[Katz-Vafa `96] [Diacunescu-Gukov `98] 
[Baumann-Dymarsky-Klebanov-Maldacena-
McAllister-Murugan]

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>



⇥

Q222

⇣

 M5 instanton

HEFT of the        modelQ222

Mnp =
[

I 6=J

{⇣I = ⇣J = 0}

   Strong coupling counterpart of weakly coupled SU(2) instanton 
[Affleck, Harvey,Witten `82] [De Boer-Hori-Oz `97] [Aharony-Hanany-Intriligator-Seiberg-Strassler `97] …

   M5-brane instanton generates a non-perturbative superpotential 

Wnp = e4⇡(⇢1+⇢2+⇢3)
NY

I=1

⇣I
<latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit>

see also [Benishti-Rodríguez Gómez-Sparks `10]

cf. [Witten `96] [Ganor `96]  
[Katz-Vafa `96] [Diacunescu-Gukov `98] 
[Baumann-Dymarsky-Klebanov-Maldacena-
McAllister-Murugan]

R1,2
<latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit><latexit sha1_base64="bT4k3TljDojXtDVk27EDGK8mSOQ="></latexit>



Complete HEFT & moduli space

hOi 6= 0

Mpert

Mnp=
[

I 6=J

{⇣I = ⇣J = 0}

K(⇢, ⇢̄, z, z̄)

 

 

Wnp = e4⇡(⇢1+⇢2+⇢3)
NY

I=1

⇣I
<latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit><latexit sha1_base64="gqY6u1ReMQeZ4xvzPBdBbxfzjeI="></latexit>

Ve↵ = KAB̄@AWnp@B̄W̄np 6= 0
<latexit sha1_base64="NSDv/258eQIshS0WIoLjyPlZDxk="></latexit><latexit sha1_base64="NSDv/258eQIshS0WIoLjyPlZDxk="></latexit><latexit sha1_base64="NSDv/258eQIshS0WIoLjyPlZDxk="></latexit>

perturbative in 

non-perturbative in

1/N ⌧ 1
<latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit><latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit><latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit>

1/N ⌧ 1
<latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit><latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit><latexit sha1_base64="ZapkjXRerZxYmQJELccF3M8O0xA="></latexit>

⇠ O(e�cN )
<latexit sha1_base64="/c7ylGjge1VKKsk8PcW0fDsSMz8="></latexit><latexit sha1_base64="/c7ylGjge1VKKsk8PcW0fDsSMz8="></latexit>



 M-theory derivation of holographic EFT’s for 3d              CFT’s

Summary

N = 2
<latexit sha1_base64="75Vi7VRfkpYqJzfveeCkBG4bC6k="></latexit><latexit sha1_base64="75Vi7VRfkpYqJzfveeCkBG4bC6k="></latexit><latexit sha1_base64="75Vi7VRfkpYqJzfveeCkBG4bC6k="></latexit>

 natural parametrization of bulk+brane moduli 

 general formulas for the Kähler potential of bulk+brane moduli

 incorporation of       -fluxes and M5-instantonsG4<latexit sha1_base64="uvQFLQURg7O3W7Wz0Ug3VG9ihVE="></latexit><latexit sha1_base64="uvQFLQURg7O3W7Wz0Ug3VG9ihVE="></latexit><latexit sha1_base64="uvQFLQURg7O3W7Wz0Ug3VG9ihVE="></latexit><latexit sha1_base64="uvQFLQURg7O3W7Wz0Ug3VG9ihVE="></latexit>

 Explicit formulas for                                 from explicit CY metric. Q111, Q222, Y 12(P2)
<latexit sha1_base64="PWNf/PPYN92MMy3TF/m23rdIgY8="></latexit><latexit sha1_base64="PWNf/PPYN92MMy3TF/m23rdIgY8="></latexit><latexit sha1_base64="PWNf/PPYN92MMy3TF/m23rdIgY8="></latexit><latexit sha1_base64="PWNf/PPYN92MMy3TF/m23rdIgY8="></latexit>

Existence of more efficient computational technics???



Thanks


