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Structure of the talk
• An intertwining kernel for Gaudin Hamiltonians


• The SL(2) addition kernel K(a,b,c)


• A Vertex Algebra interpretation of K(a,b,c) 


• Hitchin Hamiltonians intertwining properties 


• Hecke operators intertwining properties


• Arakawa’s Vertex Algebras and addition (multiplication) kernels


• Other generalizations



Preliminary facts
The magic of 2 x 2 x 2=8

• Hamiltonian action of SL(2) x SL(2) x SL(2) on   


• Quadratic moment maps 


• Unique invariant quartic polynomial: 


• Notation: coordinates 


• Nice Lagrangian submanifold: 


• Vanishing moment maps


• Useful quantization 
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Trifundamental Symplectic Bosons
Aka Weyl Vertex Algebra, see Lafforgue’s talk

• Symplectic boson VOA attached to symplectic vector space 


•        Kac-Moody subalgebras at critical level


• Centers of Kac-Moody subalgebras coincide!
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The non-chiral symplectic boson
A free theory

• Z is a section of


• (  ,  ) is symplectic pairing


• Partition function is an half-density on Bun x Bun x Bun

Ea ⌦ Eb ⌦ Ec ⌦K
1
2
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Sugawara vectors and Hitchin Hamiltonians
A central point

• K(a,b,c) = Z(a,b,c) intertwines Hitchin’s Hamiltonians!


• Easy to generalize to real bundles: chiral algebra on surface with involution

Ha(z) · Z[Ea, Eb, Ec] =
⌦
Trµ2

a[Z]
↵
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Regular punctures
A nice singularity

• Insertion of V requires parabolic structure at z of specific weight


• Addition kernel with unipotent regular singularities is a correlation function of 
V’s

V (z, z̄) =

Z
dvdv̄ evZ

+++(z)�v̄Z̄+++(z̄)
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Regular punctures of general weight
A Mellin transform

• Deformed vertex operator


• Correlation function is Mellin transform of Gaussian:

V�,�̄(z, z̄) =

Z
dvdv̄ v�v̄��̄ evZ

+++(z)�v̄Z̄+++(z̄)
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Hecke operators and spectral flow modules
A role for Weyl modules

• Minimal Hecke modification makes Z(z) anti-periodic.


• Hecke operator inserts a special Ramond module for symplectic bosons

Ha(z, z̄) · Z[Ea, Eb, Ec] = hSa(z, z̄)iEa,Eb,Ec
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A wonderful Weyl module
Quantizing the nice locus

• Non-chiral description:


• Secretly symmetric

c�··· = u · c+··· = @u
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Arakawa’s VOA
Chiral algebras of class S, Sicilian boundary VOAs 

• Chiral algebras         labelled by ADE Lie algebra and integer


• k copies of critical Kac-Moody subalgebras, glued along center


• Conformal blocks of         as twisted D-module on Bun x Bun … x Bun


• GL dual to structure sheaf of diagonal


• Obviously intertwines Hitchin Hamiltonians


• Non-chiral CFTs? 

Vk[g]

<latexit sha1_base64="4bPNgYGIzCPJAih8sopp83H/mBk=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgqiSi6LLoxmUF+4A0hMl00g6dTMLMRAgh/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkDAqlW1/G7W19Y3Nrfp2Y2d3b//APDzqyzgVmPRwzGIxDJAkjHLSU1QxMkwEQVHAyCCY3Zb+4JEISWP+oLKEeBGacBpSjJSWfLPZ9/NZ4Y4ipKahQLN8Uni+2bLb9hzWKnEq0oIKXd/8Go1jnEaEK8yQlK5jJ8rLkVAUM1I0RqkkCcIzNCGuphxFRHr5PHxhnWplbIWx0I8ra67+3shRJGUWBXqyDCmXvVL8z3NTFV57OeVJqgjHi0NhyiwVW2UT1pgKghXLNEFYUJ3VwlMkEFa6r4YuwVn+8irpn7edi/bl/UWrc1PVUYdjOIEzcOAKOnAHXegBhgye4RXejCfjxXg3PhajNaPaacIfGJ8/b8aVSg==</latexit>

Vk[g]

<latexit sha1_base64="4bPNgYGIzCPJAih8sopp83H/mBk=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgqiSi6LLoxmUF+4A0hMl00g6dTMLMRAgh/oobF4q49UPc+TdO2iy09cDA4Zx7uWdOkDAqlW1/G7W19Y3Nrfp2Y2d3b//APDzqyzgVmPRwzGIxDJAkjHLSU1QxMkwEQVHAyCCY3Zb+4JEISWP+oLKEeBGacBpSjJSWfLPZ9/NZ4Y4ipKahQLN8Uni+2bLb9hzWKnEq0oIKXd/8Go1jnEaEK8yQlK5jJ8rLkVAUM1I0RqkkCcIzNCGuphxFRHr5PHxhnWplbIWx0I8ra67+3shRJGUWBXqyDCmXvVL8z3NTFV57OeVJqgjHi0NhyiwVW2UT1pgKghXLNEFYUJ3VwlMkEFa6r4YuwVn+8irpn7edi/bl/UWrc1PVUYdjOIEzcOAKOnAHXegBhgye4RXejCfjxXg3PhajNaPaacIfGJ8/b8aVSg==</latexit>



Operations on Arakawa’s VOA
Gluing or removing

• Whittaker reduction of one copy


• Diagonal quantum DS reduction


• Non-chiral version of quantum DS reduction: 2d gauge theory


• Still associative? Tested for         on 4pt sphere  


• Wavefunction decomposition? 

Vk[g] ! Vk�1[g]

<latexit sha1_base64="sUPWUfrshKClFsr+ka6GbUUJRWo=">AAACF3icbVDLSsNAFJ3UV62vqEs3g0VwY0ikosuiG5cV7AOSECbTSTtkMgkzE6GE/oUbf8WNC0Xc6s6/cdJmoa0HBg7n3Mvcc8KMUals+9uorayurW/UNxtb2zu7e+b+QU+mucCki1OWikGIJGGUk66iipFBJghKQkb6YXxT+v0HIiRN+b2aZMRP0IjTiGKktBSYVi8o4qnrJUiNI4HiYjT1oadSWOpnzqITmE3bsmeAy8SpSBNU6ATmlzdMcZ4QrjBDUrqOnSm/QEJRzMi04eWSZAjHaERcTTlKiPSLWa4pPNHKEEap0I8rOFN/bxQokXKShHqyvFIueqX4n+fmKrryC8qzXBGO5x9FOYM6d1kSHFJBsGITTRAWVN8K8RgJhJWusqFLcBYjL5PeueW0rIu7VrN9XdVRB0fgGJwCB1yCNrgFHdAFGDyCZ/AK3own48V4Nz7mozWj2jkEf2B8/gCVnqAu</latexit>

Vk[g]⇥ Vk0 [g] ! Vk+k0�2[g]

<latexit sha1_base64="RNjcB4tWgSR8OozyVjylcbCPJlE=">AAACN3icbZDLSsNAFIYn9VbrLerSzWCRCmJJSkWXRTeupIK9QBLKZDpph0wuzEyEEvJWbnwNd7pxoYhb38BJmoVWDwz8/N85zDm/GzMqpGE8a5Wl5ZXVtep6bWNza3tH393riyjhmPRwxCI+dJEgjIakJ6lkZBhzggKXkYHrX+V8cE+4oFF4J2cxcQI0CalHMZLKGuk3/VHqZ5YdIDn1OPLTSeZAW9KACJijxiJTMCrIid84bS3SkV43mkZR8K8wS1EHZXVH+pM9jnASkFBihoSwTCOWToq4pJiRrGYngsQI+2hCLCVDpBZz0uLuDB4pZwy9iKsXSli4PydSFAgxC1zVmW8pFllu/sesRHoXTkrDOJEkxPOPvIRBdXoeIhxTTrBkMyUQ5lTtCvEUcYSlirqmQjAXT/4r+q2m2W6e3bbrncsyjio4AIfgGJjgHHTANeiCHsDgAbyAN/CuPWqv2of2OW+taOXMPvhV2tc3zCWtCg==</latexit>

Zk+k0�2,g(a1, · · · , ak�1, b2, · · · , bk0) =

Z

Bun
dµcZk,g(a1, · · · , ak�1, c)Zk0,g(c, b2, · · · , bk0)

<latexit sha1_base64="2EZAhJ0BAn3QWFyNTgPWHvP0WRk="></latexit>

V4[sl2]

<latexit sha1_base64="W0HVb0C4wfePVA+mrmUfDCZeyP8=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiSlosuiG5cV7APaECbTSTt0MgkzE6GG4q+4caGIW//DnX/jpM1CWw8MHM65l3vmBAlnSjvOt7Wyura+sVnaKm/v7O7t2weHbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0E45vc7zxQqVgs7vUkoV6Eh4KFjGBtJN8+bvv1Xj/CehRKPM4Un/o1z7crTtWZAS0TtyAVKND07a/+ICZpRIUmHCvVc51EexmWmhFOp+V+qmiCyRgPac9QgSOqvGyWforOjDJAYSzNExrN1N8bGY6UmkSBmcxzqkUvF//zeqkOr7yMiSTVVJD5oTDlSMcorwINmKRE84khmEhmsiIywhITbQormxLcxS8vk3at6tarF3f1SuO6qKMEJ3AK5+DCJTTgFprQAgKP8Ayv8GY9WS/Wu/UxH12xip0j+APr8wddPpUu</latexit>

Zk,g(a1, · · · , ak) =
X

⇢⇠⇢̄

Ck�2
⇢,⇢̄

Y

i

 ⇢,⇢̄(ai)

<latexit sha1_base64="e9+RsbKMn/RV+SgFA7cow/AnmUc="></latexit>



Other generalizations
Beyond addition

• Many predictions of kernels dual to specific sheaves


• Analogues to Lafforgue’s talk


• Example: Sp(2n) x SO(2n+2) symplectic bosons dual to SO(2n+1) in SO(2n+2)


• Challenge: for many other examples levels are not critical. 


• Example: Sp(2n) x SO(2n) symplectic bosons dual to SO(2n) in SO(2n+1)


• What to do? D-modules can be twisted, but what about wavefunctions?


• Twist may be needed for lack of section?



• Gaudin Hamiltonians for half-densities on 


• Intertwining condition: 


• Algebraic solution: 

Appetizer: a Gaudin intertwiner
A peculiar formula

Ai
j =

(ai � aj)(bi � bj)(ci � cj)

zi � zj
i 6= j

Ai
i = 0

<latexit sha1_base64="rNbszKd4YTEeXyFxWR3UtOONuVY="></latexit>

H
(a)
i =

X

j 6=i

eifj + 2hihj + fiej

zi � zj
fi = @ai hi = ai@ai +

1

2
ei = �a

2
i @ai � ai

<latexit sha1_base64="XJCe9pH8zwIc0Thf5Ui78iWWReM="></latexit>

(CP 1)n

<latexit sha1_base64="/usGvYagAof0B/2ECnn3Q/HOcUA=">AAAB+nicbVDLTgIxFL3jE/EFunTTSExwQ2YMRpdENi4xkUcCA+mUDjR0OpO2oyEjn+LGhca49Uvc+Td2YBYKnqTJyTn35p4eL+JMadv+ttbWNza3tnM7+d29/YPDQvGopcJYEtokIQ9lx8OKciZoUzPNaSeSFAcep21vUk/99gOVioXiXk8j6gZ4JJjPCNZGGhSK5V6A9djzkvqs0XfO+0Yr2RV7DrRKnIyUIENjUPjqDUMSB1RowrFSXceOtJtgqRnhdJbvxYpGmEzwiHYNFTigyk3m0WfozChD5IfSPKHRXP29keBAqWngmck0p1r2UvE/rxtr/9pNmIhiTQVZHPJjjnSI0h7QkElKNJ8agolkJisiYywx0aatvCnBWf7yKmldVJxq5fKuWqrdZHXk4AROoQwOXEENbqEBTSDwCM/wCm/Wk/VivVsfi9E1K9s5hj+wPn8ARSeTXg==</latexit>

H
(a)
i K(a, b, c) = H

(b)
i K(a, b, c) = H

(c)
i K(a, b, c)

<latexit sha1_base64="o8WDR5DS9OvEWJc3A6ITssF7VVA=">AAACJnicbZDLSsNAFIYnXmu9RV26GSxCC6UkUtFNoeim4KaCvUAbw2Q6aYdOJmFmIpTQp3Hjq7hxURFx56M4bbOwlx8Gfr5zDmfO70WMSmVZP8bG5tb2zm5mL7t/cHh0bJ6cNmUYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDe+n9dYLEZKG/EmNIuIEqM+pTzFSGrlmpfac5FFh7FL4kEdFr4gLsAKn0FsH8SJ0zZxVsmaCq8ZOTQ6kqrvmpNsLcRwQrjBDUnZsK1JOgoSimJFxthtLEiE8RH3S0ZajgEgnmZ05hpea9KAfCv24gjP6fyJBgZSjwNOdAVIDuVybwnW1Tqz8WyehPIoV4Xi+yI8ZVCGcZgZ7VBCs2EgbhAXVf4V4gATCSieb1SHYyyevmuZVyS6Xrh/LuepdGkcGnIMLkAc2uAFVUAN10AAYvIJ3MAGfxpvxYXwZ3/PWDSOdOQMLMn7/AFP8oCg=</latexit>

H̄
(a)
i K(a, b, c) = H̄

(b)
i K(a, b, c) = H̄

(c)
i K(a, b, c)

<latexit sha1_base64="iFshcQkVAH2+givTEhIguPI16+Q=">AAACNXicdZDLSgMxFIYz9VbrrerSTbAILZQyIxXdCEU3BV1UsBdox+FMmrahmQtJRihDX8qN7+FKFy4UcesrmF4Q2+qBwM//ncPJ+d2QM6lM88VILC2vrK4l11Mbm1vbO+ndvZoMIkFolQQ8EA0XJOXMp1XFFKeNUFDwXE7rbv9yxOv3VEgW+LdqEFLbg67POoyA0paTvm65IHD5Ls5CbugwfJWFvJsnOXyOf4j7LyGzxElnzII5LrworKnIoGlVnPRTqx2QyKO+IhykbFpmqOwYhGKE02GqFUkaAulDlza19MGj0o7HVw/xkXbauBMI/XyFx+7viRg8KQeeqzs9UD05z0bmX6wZqc6ZHTM/jBT1yWRRJ+JYBXgUIW4zQYniAy2ACKb/ikkPBBClg07pEKz5kxdF7bhgFQsnN8VM6WIaRxIdoEOURRY6RSVURhVURQQ9oGf0ht6NR+PV+DA+J60JYzqzj2bK+PoGf0+l0Q==</latexit>

K(a, b, c) =
1

| detn⇥n A|

<latexit sha1_base64="pcJAe0lSDNMs0K/oVsCVEPXzmrY=">AAACE3icbVBNS8NAEN34bf2qevSyWIQqpSRS0YtQ9SJ4qWCt0JSy2WzapZtN2J0IJeY/ePGvePGgiFcv3vw3bmsOan0w8Hhvhpl5Xiy4Btv+tKamZ2bn5hcWC0vLK6trxfWNax0lirImjUSkbjyimeCSNYGDYDexYiT0BGt5g7OR37plSvNIXsEwZp2Q9CQPOCVgpG5x76JMKl6F7uJj7AaK0NTJ0jvXZ9BNJXaBh0xjmeGTu6xbLNlVeww8SZyclFCORrf44foRTUImgQqidduxY+ikRAGngmUFN9EsJnRAeqxtqCRmVycd/5ThHaP4OIiUKQl4rP6cSEmo9TD0TGdIoK//eiPxP6+dQHDUSbmME2CSfi8KEoEhwqOAsM8VoyCGhhCquLkV0z4xyYCJsWBCcP6+PEmu96tOrXpwWSvVT/M4FtAW2kZl5KBDVEfnqIGaiKJ79Iie0Yv1YD1Zr9bbd+uUlc9sol+w3r8Ay3uc6g==</latexit>



The SL(2) addition kernel 
Gaudin -> Hitchin
• Genus 0, parabolic points zi, Bun0


• Lines  at parabolic points zi, modulo SL(2)


• Gauge-fix three points: a1, a2, a3, etc.


• K(a,b,c) intertwines Hitchin’s Hamiltonians on Bun0 x Bun0 x Bun0 


• Claim: also intertwines aGL Hecke operators!

(1, ai)

<latexit sha1_base64="Co1s6HIDCX+Hh6APl4DMeUyvyU8=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoMQQcKuRPQY9OIxgnlAsoTZyWwyZHZ2mekVQshHePGgiFe/x5t/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDfzW09cGxGrRxwn3I/oQIlQMIpWapW9C9oT571iya24c5BV4mWkBBnqveJXtx+zNOIKmaTGdDw3QX9CNQom+bTQTQ1PKBvRAe9YqmjEjT+ZnzslZ1bpkzDWthSSufp7YkIjY8ZRYDsjikOz7M3E/7xOiuGNPxEqSZErtlgUppJgTGa/k77QnKEcW0KZFvZWwoZUU4Y2oYINwVt+eZU0LytetXL1UC3VbrM48nACp1AGD66hBvdQhwYwGMEzvMKbkzgvzrvzsWjNOdnMMfyB8/kD30+Onw==</latexit>

K(a, b, c) =
1

| detA|
p
dµa

p
dµb

p
dµc

<latexit sha1_base64="B0M3Rktf02VjKhwxcSsGolsKgvQ="></latexit>

p
dµa = |a1 � a2||a1 � a3||a2 � a3||da4da5 · · · dan+3|

<latexit sha1_base64="8GR1B+HkRfofnwK/NQiPYaXyUr4="></latexit>



The Lame’ addition kernel 
Genus 0, four points
• Fix


• Gauge-fix                                               etcetera.


• Hitchin Hamiltonians -> Lame’ operator


• Why addition: det A=0 is support of addition along smooth fibers of Hitchin 
system, with zero at a=z

detA ⇠ 1 +
a2b2c2

z2
+

(1� a)2(1� b)2(1� c)2

(1� z)2
� 2

abc

z
� 2

(1� a)(1� b)(1� c)

1� z
� 2

abc

z

(1� a)(1� b)(1� c)

1� z

<latexit sha1_base64="Z9P4J8TlUr8n3HGS3+roxjdlseo="></latexit>

@aa(a� 1)(a� z)@a + a

<latexit sha1_base64="Jn5cL1uq/+KpvmGEvcc0Nhl2XD4=">AAACDnicbVDLSgMxFM3UV62vUZdugqXQIpYZqeiy6MZlBfuAdhjupGkbmnmQZIQ69Avc+CtuXCji1rU7/8ZMO4taPZBwOOfem9zjRZxJZVnfRm5ldW19I79Z2Nre2d0z9w9aMowFoU0S8lB0PJCUs4A2FVOcdiJBwfc4bXvj69Rv31MhWRjcqUlEHR+GARswAkpLrlnqRSAUA+4ChjKc2hV9PVTwgnyCwTWLVtWaAf8ldkaKKEPDNb96/ZDEPg0U4SBl17Yi5STpTMLptNCLJY2AjGFIu5oG4FPpJLN1priklT4ehEKfQOGZutiRgC/lxPd0pQ9qJJe9VPzP68ZqcOkkLIhiRQMyf2gQc6xCnGaD+0xQovhEEyCC6b9iMgIBROkECzoEe3nlv6R1VrVr1fPbWrF+lcWRR0foGJWRjS5QHd2gBmoigh7RM3pFb8aT8WK8Gx/z0pyR9RyiXzA+fwDOuJoN</latexit>

z1 = 0, z2 = 1, z3 = 1, z4 = z

<latexit sha1_base64="wxXmqwkBYA/kwCZ3ettz+XDD1dw=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhbBRSlJreimUHTjsoJ9QBvCZDpph04mYWYiNKVLN/6KGxeKuPUT3Pk3TtostPXAhcM593LvPV7EqFSW9W3kVlbX1jfym4Wt7Z3dPXP/oCXDWGDSxCELRcdDkjDKSVNRxUgnEgQFHiNtb3ST+u0HIiQN+b0aR8QJ0IBTn2KktOSax4lr16wSTNxKzS4l7nmtR7mvxqlSrSXQNYtW2ZoBLhM7I0WQoeGaX71+iOOAcIUZkrJrW5FyJkgoihmZFnqxJBHCIzQgXU05Coh0JrNHpvBUK33oh0IXV3Cm/p6YoEDKceDpzgCpoVz0UvE/rxsr/8qZUB7FinA8X+THDKoQpqnAPhUEKzbWBGFB9a0QD5FAWOnsCjoEe/HlZdKqlO1q+eKuWqxfZ3HkwRE4AWfABpegDm5BAzQBBo/gGbyCN+PJeDHejY95a87IZg7BHxifP82Vl1A=</latexit>

a1 = 0, a2 = 1, a3 = 1, a4 = a

<latexit sha1_base64="DXnPCab3JqC3KpS4BtkQX+YqxlE=">AAACB3icbVDLSgNBEJyNrxhfUY+CDAbBQwi7MaKXhaAXjxHMA5Kw9E5mkyGzs8vMrLCE3Lz4K148KOLVX/Dm3zh5HDSxoKGo6qa7y485U9q2v63Myura+kZ2M7e1vbO7l98/aKgokYTWScQj2fJBUc4ErWumOW3FkkLoc9r0hzcTv/lApWKRuNdpTLsh9AULGAFtJC9/DJ7j2kUMXtl1iuCdux0mAp1OlIoLXr5gl+wp8DJx5qSA5qh5+a9OLyJJSIUmHJRqO3asuyOQmhFOx7lOomgMZAh92jZUQEhVdzT9Y4xPjdLDQSRNCY2n6u+JEYRKpaFvOkPQA7XoTcT/vHaig6vuiIk40VSQ2aIg4VhHeBIK7jFJieapIUAkM7diMgAJRJvociYEZ/HlZdIol5xK6eKuUqhez+PIoiN0gs6Qgy5RFd2iGqojgh7RM3pFb9aT9WK9Wx+z1ow1nzlEf2B9/gCqH5ap</latexit>

K(a, b, c) =
1

| detA| |da||db||dc|

<latexit sha1_base64="gPACg0TVHJ693YZDRzktUakVN4E=">AAACE3icbVDLSsNAFJ34rPUVdelmsAhVSkmkohuh6kZwU8E+oAllMpm0QycPZiZCSfIPbvwVNy4UcevGnX/jtM1CWw9cOJxzL/fe40SMCmkY39rC4tLyymphrbi+sbm1re/stkQYc0yaOGQh7zhIEEYD0pRUMtKJOEG+w0jbGV6P/fYD4YKGwb0cRcT2UT+gHsVIKqmnH9+WUcWp4CN4AS2PI5yYWZJaLpHwMs1g6qI0dR1VOO3pJaNqTADniZmTEsjR6Olflhvi2CeBxAwJ0TWNSNoJ4pJiRrKiFQsSITxEfdJVNEA+EXYy+SmDh0pxoRdyVYGEE/X3RIJ8IUa+ozp9JAdi1huL/3ndWHrndkKDKJYkwNNFXsygDOE4IOhSTrBkI0UQ5lTdCvEAqWSkirGoQjBnX54nrZOqWaue3tVK9as8jgLYBwegDExwBurgBjRAE2DwCJ7BK3jTnrQX7V37mLYuaPnMHvgD7fMHaU+dUw==</latexit>

x2 = a(a� 1)(a� z)u ! =
dadu

x
=

dadx

a(a� 1)(a� z)

<latexit sha1_base64="60+2QuAfjJt4h6xDH2YjD0RN+G0="></latexit>



• E: rank 2 associated bundle


• Singular at Theta divisor where                          has sections


• Parabolic points: build A from Green’s function

The SL(2) addition kernel 
Genus 2 and higher, no parabolic points

K(a, b, c) =
1���det @̄

Ea⌦Eb⌦Ec⌦K
1
2

���

<latexit sha1_base64="6B1b3oaSdrmMiPflAUwkXiKhy+A="></latexit>

Ea ⌦ Eb ⌦ Ec ⌦K
1
2

<latexit sha1_base64="C2oAj0Zmhyzv8GUGiSPpKLEw9Go=">AAACGHicbZDLSgMxFIYzXmu9jbp0EyyCqzpTKrosSkFwU8FeoFOHTJppQzPJkGSEMvQx3Pgqblwo4rY738a0HaS2/hD4+M85nJw/iBlV2nG+rZXVtfWNzdxWfntnd2/fPjhsKJFITOpYMCFbAVKEUU7qmmpGWrEkKAoYaQaDm0m9+USkooI/6GFMOhHqcRpSjLSxfPu86iPoCU0jomDVD+YY//LdY+qFEmG3NPLtglN0poLL4GZQAJlqvj32ugInEeEaM6RU23Vi3UmR1BQzMsp7iSIxwgPUI22DHJmFnXR62AieGqcLQyHN4xpO3fmJFEVKDaPAdEZI99VibWL+V2snOrzqpJTHiSYczxaFCYNawElKsEslwZoNDSAsqfkrxH1kItAmy7wJwV08eRkapaJbLl7clwuV6yyOHDgGJ+AMuOASVMAtqIE6wOAZvIJ38GG9WG/Wp/U1a12xspkj8EfW+Af1cJ8e</latexit>

K(a, b, c) =
1���det @̄

Ea⌦Eb⌦Ec⌦K
1
2

���

1

| detA|

<latexit sha1_base64="UC09Gz0hVok79mUvH0KsHmywILM="></latexit>


