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Introduction to exceptional field theory II 

—   towards affine algebras   —
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structure of exceptional field theory (ExFT)

motivation

Ed(d) generalized diffeomorphisms  

unique invariant two-derivative actions 

reproduce the bosonic sector of maximal supergravity 

powerful tool for construction of vacua and consistent truncations

unlike DFT: based on a split external / internal coordinates 

constructed separately for every exceptional group 
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so far: until E8(8) (symmetry of 3D sugra) — D=3 external dimensions

[Abzalov, Bakhmatov,Musaev, Hohm, Wang, Berman,Blair, Malek,Rudolph][Hohm, HS]
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now : E9(9) (symmetry of 2D sugra) — D=2 external dimensions

infinite-dimensional algebra and representations 
(integrable structure of 2D sugra)

so far: until E8(8) (symmetry of 3D sugra) — D=3 external dimensions



  tensor hierarchy 

  dual graviton

plan

based on work with  Olaf Hohm, Guillaume Bossard, Martin Cederwall, 
Axel Kleinschmidt, Jakob Palmkvist, Franz Ciceri, Gianluca Inverso

A B

Henning Samtleben                                                                                                      ENS Lyon

  2D supergravity 

  affine symmetries

ExFT tensor hierarchy and the dual graviton

affine symmetries in 2D supergravity

exceptional field theory for the affine algebra E9

  generalized diffeomorphisms & section constraints 

  invariant actions
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 ExFT tensor hierarchy and the dual graviton 

  generalized diffeomorphisms (general) 

  tensor hierarchy 

  dual graviton
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ExFT  generalized diffeomorphisms

generalized diffeomorphisms

=3
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parameter
=3

V M
<latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit>vector

[Coimbra, Strickland-Constable, Waldram]
[Berman, Cederwall, Kleinschmidt, Thompson]
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<latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit>

compatible with Ed(d) structure (respects invariant tensors)

=3

� =
1

D � 2
<latexit sha1_base64="UYJWLpTw1hz2q8MBPZovpJuZG5I=">AAAB8HicdVDLSgMxFM3UV62vqS7dBIvgxiEprbYLoaALlxXsAzqlZNJMG5p5kGSUMvQ/3Ii4UfBL/AX/xrQdFxU9EDicc8K953qx4Eoj9GXl1tY3Nrfy24Wd3b39A7t42FZRIilr0UhEsusRxQQPWUtzLVg3lowEnmAdb3I99zsPTCoehfd6GrN+QEYh9zkl2kgDu+h6TJMr15eE4vTmvDwb2CXkoAUgcqoI1y+wIeUqqtcQxJlVAhmaA/vTHUY0CVioqSBK9TCKdT8lUnMq2KzgJorFhE7IiKWLhWfw1EhD6EfSvFDDhbqSI4FS08AzyYDosfrtzcW/vF6i/Vo/5WGcaBbS5SA/EVBHcN4eDrlkVIupIYRKbjaEdExMd21uVDDVf/rB/0m77GDk4LtKqVHJjpAHx+AEnAEMLkED3IImaAEKHsEzeAPvlrSerBfrdRnNWdmfI7AC6+MbL3SPGQ==</latexit><latexit sha1_base64="UYJWLpTw1hz2q8MBPZovpJuZG5I=">AAAB8HicdVDLSgMxFM3UV62vqS7dBIvgxiEprbYLoaALlxXsAzqlZNJMG5p5kGSUMvQ/3Ii4UfBL/AX/xrQdFxU9EDicc8K953qx4Eoj9GXl1tY3Nrfy24Wd3b39A7t42FZRIilr0UhEsusRxQQPWUtzLVg3lowEnmAdb3I99zsPTCoehfd6GrN+QEYh9zkl2kgDu+h6TJMr15eE4vTmvDwb2CXkoAUgcqoI1y+wIeUqqtcQxJlVAhmaA/vTHUY0CVioqSBK9TCKdT8lUnMq2KzgJorFhE7IiKWLhWfw1EhD6EfSvFDDhbqSI4FS08AzyYDosfrtzcW/vF6i/Vo/5WGcaBbS5SA/EVBHcN4eDrlkVIupIYRKbjaEdExMd21uVDDVf/rB/0m77GDk4LtKqVHJjpAHx+AEnAEMLkED3IImaAEKHsEzeAPvlrSerBfrdRnNWdmfI7AC6+MbL3SPGQ==</latexit><latexit sha1_base64="UYJWLpTw1hz2q8MBPZovpJuZG5I=">AAAB8HicdVDLSgMxFM3UV62vqS7dBIvgxiEprbYLoaALlxXsAzqlZNJMG5p5kGSUMvQ/3Ii4UfBL/AX/xrQdFxU9EDicc8K953qx4Eoj9GXl1tY3Nrfy24Wd3b39A7t42FZRIilr0UhEsusRxQQPWUtzLVg3lowEnmAdb3I99zsPTCoehfd6GrN+QEYh9zkl2kgDu+h6TJMr15eE4vTmvDwb2CXkoAUgcqoI1y+wIeUqqtcQxJlVAhmaA/vTHUY0CVioqSBK9TCKdT8lUnMq2KzgJorFhE7IiKWLhWfw1EhD6EfSvFDDhbqSI4FS08AzyYDosfrtzcW/vF6i/Vo/5WGcaBbS5SA/EVBHcN4eDrlkVIupIYRKbjaEdExMd21uVDDVf/rB/0m77GDk4LtKqVHJjpAHx+AEnAEMLkED3IImaAEKHsEzeAPvlrSerBfrdRnNWdmfI7AC6+MbL3SPGQ==</latexit><latexit sha1_base64="UYJWLpTw1hz2q8MBPZovpJuZG5I=">AAAB8HicdVDLSgMxFM3UV62vqS7dBIvgxiEprbYLoaALlxXsAzqlZNJMG5p5kGSUMvQ/3Ii4UfBL/AX/xrQdFxU9EDicc8K953qx4Eoj9GXl1tY3Nrfy24Wd3b39A7t42FZRIilr0UhEsusRxQQPWUtzLVg3lowEnmAdb3I99zsPTCoehfd6GrN+QEYh9zkl2kgDu+h6TJMr15eE4vTmvDwb2CXkoAUgcqoI1y+wIeUqqtcQxJlVAhmaA/vTHUY0CVioqSBK9TCKdT8lUnMq2KzgJorFhE7IiKWLhWfw1EhD6EfSvFDDhbqSI4FS08AzyYDosfrtzcW/vF6i/Vo/5WGcaBbS5SA/EVBHcN4eDrlkVIupIYRKbjaEdExMd21uVDDVf/rB/0m77GDk4LtKqVHJjpAHx+AEnAEMLkED3IImaAEKHsEzeAPvlrSerBfrdRnNWdmfI7AC6+MbL3SPGQ==</latexit>

=3

� R1<latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit>

=3
g

<latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit>

irrep of
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<latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit> =3

Y MN
PQ �M � �N = 0

<latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit>

closure of the algebra up to section condition 



A B

Henning Samtleben                                                                                                      ENS Lyon

=3

�M
<latexit sha1_base64="dBE4IwfA/a7+xzYowtVVVKSfu4Q=">AAAB4nicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9tdwY0boYLTFtpaMplMG5p5kGTEUvoDbkTcKPhB/oJ/Y9qOi4oeCBzOOeHec71EcKUx/rJya+sbm1v57cLO7t7+QfHwqKXiVFLm0ljEsuMRxQSPmKu5FqyTSEZCT7C2N76a++0HJhWPozs9SVg/JMOIB5wSbSS398jvbwbFErbxAgjbFezUq44h5Qqu1zByMqsEGZqD4mfPj2kaskhTQZTqOjjR/SmRmlPBZoVeqlhC6JgM2XSx4gydGclHQSzNizRaqCs5Eio1CT2TDIkeqd/eXPzL66Y6qPWnPEpSzSK6HBSkAukYzfsin0tGtZgYQqjkZkNER0QSqs1VCqb6Tz/0P2mVbQfbzu1FqVHLjpCHEziFc3DgEhpwDU1wgQKHZ3iDd8u3nqwX63UZzVnZn2NYgfXxDc8zimM=</latexit><latexit sha1_base64="dBE4IwfA/a7+xzYowtVVVKSfu4Q=">AAAB4nicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9tdwY0boYLTFtpaMplMG5p5kGTEUvoDbkTcKPhB/oJ/Y9qOi4oeCBzOOeHec71EcKUx/rJya+sbm1v57cLO7t7+QfHwqKXiVFLm0ljEsuMRxQSPmKu5FqyTSEZCT7C2N76a++0HJhWPozs9SVg/JMOIB5wSbSS398jvbwbFErbxAgjbFezUq44h5Qqu1zByMqsEGZqD4mfPj2kaskhTQZTqOjjR/SmRmlPBZoVeqlhC6JgM2XSx4gydGclHQSzNizRaqCs5Eio1CT2TDIkeqd/eXPzL66Y6qPWnPEpSzSK6HBSkAukYzfsin0tGtZgYQqjkZkNER0QSqs1VCqb6Tz/0P2mVbQfbzu1FqVHLjpCHEziFc3DgEhpwDU1wgQKHZ3iDd8u3nqwX63UZzVnZn2NYgfXxDc8zimM=</latexit><latexit sha1_base64="dBE4IwfA/a7+xzYowtVVVKSfu4Q=">AAAB4nicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9tdwY0boYLTFtpaMplMG5p5kGTEUvoDbkTcKPhB/oJ/Y9qOi4oeCBzOOeHec71EcKUx/rJya+sbm1v57cLO7t7+QfHwqKXiVFLm0ljEsuMRxQSPmKu5FqyTSEZCT7C2N76a++0HJhWPozs9SVg/JMOIB5wSbSS398jvbwbFErbxAgjbFezUq44h5Qqu1zByMqsEGZqD4mfPj2kaskhTQZTqOjjR/SmRmlPBZoVeqlhC6JgM2XSx4gydGclHQSzNizRaqCs5Eio1CT2TDIkeqd/eXPzL66Y6qPWnPEpSzSK6HBSkAukYzfsin0tGtZgYQqjkZkNER0QSqs1VCqb6Tz/0P2mVbQfbzu1FqVHLjpCHEziFc3DgEhpwDU1wgQKHZ3iDd8u3nqwX63UZzVnZn2NYgfXxDc8zimM=</latexit><latexit sha1_base64="dBE4IwfA/a7+xzYowtVVVKSfu4Q=">AAAB4nicdVDLSgMxFL1TX7W+qi7dBIvgasgUW9tdwY0boYLTFtpaMplMG5p5kGTEUvoDbkTcKPhB/oJ/Y9qOi4oeCBzOOeHec71EcKUx/rJya+sbm1v57cLO7t7+QfHwqKXiVFLm0ljEsuMRxQSPmKu5FqyTSEZCT7C2N76a++0HJhWPozs9SVg/JMOIB5wSbSS398jvbwbFErbxAgjbFezUq44h5Qqu1zByMqsEGZqD4mfPj2kaskhTQZTqOjjR/SmRmlPBZoVeqlhC6JgM2XSx4gydGclHQSzNizRaqCs5Eio1CT2TDIkeqd/eXPzL66Y6qPWnPEpSzSK6HBSkAukYzfsin0tGtZgYQqjkZkNER0QSqs1VCqb6Tz/0P2mVbQfbzu1FqVHLjpCHEziFc3DgEhpwDU1wgQKHZ3iDd8u3nqwX63UZzVnZn2NYgfXxDc8zimM=</latexit>

parameter
=3

V M
<latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit><latexit sha1_base64="JzVMDVaP751i2NfzUkUtM+RqunU=">AAAB4HicdVBNS0JBFL2vT7Mvq2WbIQlaPeZJlu6ENm0Co/wANZk3jjo474OZ+wIR920i2hT0i/oL/ZtGfS2MOjBwOOcM957rx0oapPTLWVldW9/YzGxlt3d29/ZzB4d1EyWaixqPVKSbPjNCyVDUUKISzVgLFvhKNPzR1cxvPAptZBTe4zgWnYANQtmXnKGV7uoPN91cnrp0DkLdIvXKF54lhSItlyjxUisPKard3Ge7F/EkECFyxYxpeTTGzoRplFyJabadGBEzPmIDMZkvOCWnVuqRfqTtC5HM1aUcC4wZB75NBgyH5rc3E//yWgn2S52JDOMERcgXg/qJIhiRWVvSk1pwVGNLGNfSbkj4kGnG0d4ka6v/9CP/k3rB9ajr3Z7nK6X0CBk4hhM4Aw8uoQLXUIUacBjAM7zBu+M7T86L87qIrjjpnyNYgvPxDS1SiWg=</latexit>vector

=3

� R1<latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit>

=3
g

<latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit><latexit sha1_base64="1UDTalAzVQZOFLaN9xZ1p0vJO6c=">AAAB6XicbVDLSsNAFL3xWeur6tLNYBFclUQEuyy4cVnBPqApZTKdtEMmkzBzI5TQj3Aj4kbBn/EX/BsnbTZtPTBwOOcM954bpFIYdN1fZ2t7Z3dvv3JQPTw6PjmtnZ13TZJpxjsskYnuB9RwKRTvoEDJ+6nmNA4k7wXRQ+H3Xrg2IlHPOEv5MKYTJULBKFrJ92OK01DTKJ/MR7W623AXIJvEK0kdSrRHtR9/nLAs5gqZpMYMPDfFYU41Cib5vOpnhqeURXTC88Wmc3JtpTEJE22fQrJQV3I0NmYWBzZZbGbWvUL8zxtkGDaHuVBphlyx5aAwkwQTUtQmY6E5QzmzhDIt7IaETammDO1xqra6t150k3RvG57b8J7u6q1meYQKXMIV3IAH99CCR2hDBxik8Aaf8OVEzqvz7nwso1tO+ecCVuB8/wFHho2c</latexit>

irrep of

=3

= �N�NV M � V N�N�M + Y MN
PQ �N�P V Q

<latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit><latexit sha1_base64="bl+Rahi8SQWFnU85Q75xJqNDmJs=">AAACKXicbVBLS8NAGNzUV42vqEcvwSIIaklEsBeh4EWElhRsWmmasNlu26WbB7sbsYT8Ii/+DK9eRL0o+EdM2hxs6wcLw8zstzvjhpRwoWkfUmFpeWV1rbgub2xube8ou3smDyKGcBMFNGBtF3JMiY+bggiK2yHD0HMpbrmj60xvPWDGSeDfiXGIux4c+KRPEBQp5Si3V9YjsetWCJkgkDp1067JZ+ZfJjPU5JN7O67VkzhxYqORWKezumHaDUcpaWVtMuoi0HNQAvkYjvJi9QIUedgXiELOO7oWim6c7UUUJ7IVcRxCNIIDHE+SJupRSvXUfsDS4wt1ws74oMf52HNTpwfFkM9rGfmf1olEv9KNiR9GAvto+lA/oqoI1Kw2tUcYRoKOUwARI+kPVTSEDCKRliun0fX5oIvAPC/rWllvXJSqlbyEIjgAh+AY6OASVMENMEATIPAM3sAX+JaepFfpXfqcWgtSfmcfzIz08wsIoqZB</latexit> =3

Y MN
PQ �M � �N = 0

<latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit>

closure of the algebra up to section condition 

modified YM field strengths
=3

Fµ�
M = 2 �[µA�]

M � [Aµ, A� ]ME
<latexit sha1_base64="WX8H2Ir6AwApS1H8iyhZPeU+VkE="></latexit><latexit sha1_base64="WX8H2Ir6AwApS1H8iyhZPeU+VkE="></latexit><latexit sha1_base64="WX8H2Ir6AwApS1H8iyhZPeU+VkE="></latexit><latexit sha1_base64="WX8H2Ir6AwApS1H8iyhZPeU+VkE="></latexit>

=3

� Y MN
PQ �NBµ�

PQ
<latexit sha1_base64="7boXKcDVgCtgf8YTUZxKrcpL5ew=">AAACDnicbVDLSgMxFM3UVx1fVZdugkVwoXVGfNRd0Y0bSwv2IZ12yKRpG5p5kGSEMozf4MZfcSPiRqG/4N+YaQek1QuBwzkn3HuOEzAqpGF8a5mFxaXlleyqvra+sbmV296pCz/kmNSwz3zedJAgjHqkJqlkpBlwglyHkYYzvEn0xiPhgvrevRwFpO2ivkd7FCOpKDt3oh/Dp4dOdFeOo9iOKtXYOrICxCVFzC7Dazuy3NDyQqV2EtXO5Y3CuWFeXZjQKBiT+QVmCvIgnYqdG1tdH4cu8SRmSIiWaQSyHSUbMCOxboWCBAgPUZ9EkzgxPFBUF/Z8rp4n4YSd8SFXiJHrKKeL5EDMawn5n9YKZa/YjqgXhJJ4eLqoFzIofZh0A7uUEyzZSAGEOVUXQjxAHGGpGtRVdHM+6F9QPy2YRsGsnuVLxbSELNgD++AQmOASlMAtqIAawOAFvIFP8KU9a6/au/YxtWa09M8umBlt/AMNK5vq</latexit><latexit sha1_base64="7boXKcDVgCtgf8YTUZxKrcpL5ew=">AAACDnicbVDLSgMxFM3UVx1fVZdugkVwoXVGfNRd0Y0bSwv2IZ12yKRpG5p5kGSEMozf4MZfcSPiRqG/4N+YaQek1QuBwzkn3HuOEzAqpGF8a5mFxaXlleyqvra+sbmV296pCz/kmNSwz3zedJAgjHqkJqlkpBlwglyHkYYzvEn0xiPhgvrevRwFpO2ivkd7FCOpKDt3oh/Dp4dOdFeOo9iOKtXYOrICxCVFzC7Dazuy3NDyQqV2EtXO5Y3CuWFeXZjQKBiT+QVmCvIgnYqdG1tdH4cu8SRmSIiWaQSyHSUbMCOxboWCBAgPUZ9EkzgxPFBUF/Z8rp4n4YSd8SFXiJHrKKeL5EDMawn5n9YKZa/YjqgXhJJ4eLqoFzIofZh0A7uUEyzZSAGEOVUXQjxAHGGpGtRVdHM+6F9QPy2YRsGsnuVLxbSELNgD++AQmOASlMAtqIAawOAFvIFP8KU9a6/au/YxtWa09M8umBlt/AMNK5vq</latexit><latexit sha1_base64="7boXKcDVgCtgf8YTUZxKrcpL5ew=">AAACDnicbVDLSgMxFM3UVx1fVZdugkVwoXVGfNRd0Y0bSwv2IZ12yKRpG5p5kGSEMozf4MZfcSPiRqG/4N+YaQek1QuBwzkn3HuOEzAqpGF8a5mFxaXlleyqvra+sbmV296pCz/kmNSwz3zedJAgjHqkJqlkpBlwglyHkYYzvEn0xiPhgvrevRwFpO2ivkd7FCOpKDt3oh/Dp4dOdFeOo9iOKtXYOrICxCVFzC7Dazuy3NDyQqV2EtXO5Y3CuWFeXZjQKBiT+QVmCvIgnYqdG1tdH4cu8SRmSIiWaQSyHSUbMCOxboWCBAgPUZ9EkzgxPFBUF/Z8rp4n4YSd8SFXiJHrKKeL5EDMawn5n9YKZa/YjqgXhJJ4eLqoFzIofZh0A7uUEyzZSAGEOVUXQjxAHGGpGtRVdHM+6F9QPy2YRsGsnuVLxbSELNgD++AQmOASlMAtqIAawOAFvIFP8KU9a6/au/YxtWa09M8umBlt/AMNK5vq</latexit><latexit sha1_base64="7boXKcDVgCtgf8YTUZxKrcpL5ew=">AAACDnicbVDLSgMxFM3UVx1fVZdugkVwoXVGfNRd0Y0bSwv2IZ12yKRpG5p5kGSEMozf4MZfcSPiRqG/4N+YaQek1QuBwzkn3HuOEzAqpGF8a5mFxaXlleyqvra+sbmV296pCz/kmNSwz3zedJAgjHqkJqlkpBlwglyHkYYzvEn0xiPhgvrevRwFpO2ivkd7FCOpKDt3oh/Dp4dOdFeOo9iOKtXYOrICxCVFzC7Dazuy3NDyQqV2EtXO5Y3CuWFeXZjQKBiT+QVmCvIgnYqdG1tdH4cu8SRmSIiWaQSyHSUbMCOxboWCBAgPUZ9EkzgxPFBUF/Z8rp4n4YSd8SFXiJHrKKeL5EDMawn5n9YKZa/YjqgXhJJ4eLqoFzIofZh0A7uUEyzZSAGEOVUXQjxAHGGpGtRVdHM+6F9QPy2YRsGsnuVLxbSELNgD++AQmOASlMAtqIAawOAFvIFP8KU9a6/au/YxtWa09M8umBlt/AMNK5vq</latexit>

Stückelberg type coupling to 2-forms

generalized diffeomorphisms

=3

L�V
M = �N�NV M + ZMN

PQ �N�P V Q
<latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit>

ExFT  generalized diffeomorphisms

similar to gauged supergravity, where      is the embedding tensor
=3

D : Rp+1 �� Rp
<latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit>

precisely compatible with the supergravity field content

(embedding of gauged supergravity by suitable Scherk-Schwarz ansatz)

=3

F [p+1] = DC[p] + . . . + DC[p+1]
<latexit sha1_base64="3GGRs9K5c8ARXltYpq6XLE3405c="></latexit><latexit sha1_base64="3GGRs9K5c8ARXltYpq6XLE3405c="></latexit><latexit sha1_base64="3GGRs9K5c8ARXltYpq6XLE3405c="></latexit><latexit sha1_base64="3GGRs9K5c8ARXltYpq6XLE3405c="></latexit>

=3

D : Rp+1 �� Rp
<latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit><latexit sha1_base64="H/lyRaEjS3jgs8xDuWyNAzGNIy0="></latexit>

tensor hierarchy (schematically)
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until (D—3) forms
=3

CM � R1
<latexit sha1_base64="TsMGK6RK1ZxsA9n0PZoj5L8Zo8k=">AAACBHicbVDNS8MwHE39nPWr6tFLcAw8jVYEdxzs4kWY4j5gHSXNsi0sTUqSCqN0Ry/+K15EvCh49l/wvzHdetnmDwKP915+yXthzKjSrvtrbWxube/slvbs/YPDo2Pn5LStRCIxaWHBhOyGSBFGOWlpqhnpxpKgKGSkE04aud55IlJRwR/1NCb9CI04HVKMtKECp5L6GDHYyIK7mU/5zPaFsefb0oXykAVeFjhlt+rOB64DrwBlUEwzcH78gcBJRLjGDCnV89xY91MkNcWMZLafKBIjPEEjks5DZLBiqAEcCmkO13DOLvlQpNQ0Co0zQnqsVrWc/E/rJXpY66eUx4kmHC8eGiYMagHzRuCASoI1mxqAsKTmhxCPkURYm95sE91bDboO2ldVz61699fleq0ooQTOwQW4BB64AXVwC5qgBTB4AW/gE3xZz9ar9W59LKwbVnHnDCyN9f0HjJeXyA==</latexit><latexit sha1_base64="TsMGK6RK1ZxsA9n0PZoj5L8Zo8k=">AAACBHicbVDNS8MwHE39nPWr6tFLcAw8jVYEdxzs4kWY4j5gHSXNsi0sTUqSCqN0Ry/+K15EvCh49l/wvzHdetnmDwKP915+yXthzKjSrvtrbWxube/slvbs/YPDo2Pn5LStRCIxaWHBhOyGSBFGOWlpqhnpxpKgKGSkE04aud55IlJRwR/1NCb9CI04HVKMtKECp5L6GDHYyIK7mU/5zPaFsefb0oXykAVeFjhlt+rOB64DrwBlUEwzcH78gcBJRLjGDCnV89xY91MkNcWMZLafKBIjPEEjks5DZLBiqAEcCmkO13DOLvlQpNQ0Co0zQnqsVrWc/E/rJXpY66eUx4kmHC8eGiYMagHzRuCASoI1mxqAsKTmhxCPkURYm95sE91bDboO2ldVz61699fleq0ooQTOwQW4BB64AXVwC5qgBTB4AW/gE3xZz9ar9W59LKwbVnHnDCyN9f0HjJeXyA==</latexit><latexit sha1_base64="TsMGK6RK1ZxsA9n0PZoj5L8Zo8k=">AAACBHicbVDNS8MwHE39nPWr6tFLcAw8jVYEdxzs4kWY4j5gHSXNsi0sTUqSCqN0Ry/+K15EvCh49l/wvzHdetnmDwKP915+yXthzKjSrvtrbWxube/slvbs/YPDo2Pn5LStRCIxaWHBhOyGSBFGOWlpqhnpxpKgKGSkE04aud55IlJRwR/1NCb9CI04HVKMtKECp5L6GDHYyIK7mU/5zPaFsefb0oXykAVeFjhlt+rOB64DrwBlUEwzcH78gcBJRLjGDCnV89xY91MkNcWMZLafKBIjPEEjks5DZLBiqAEcCmkO13DOLvlQpNQ0Co0zQnqsVrWc/E/rJXpY66eUx4kmHC8eGiYMagHzRuCASoI1mxqAsKTmhxCPkURYm95sE91bDboO2ldVz61699fleq0ooQTOwQW4BB64AXVwC5qgBTB4AW/gE3xZz9ar9W59LKwbVnHnDCyN9f0HjJeXyA==</latexit><latexit sha1_base64="TsMGK6RK1ZxsA9n0PZoj5L8Zo8k=">AAACBHicbVDNS8MwHE39nPWr6tFLcAw8jVYEdxzs4kWY4j5gHSXNsi0sTUqSCqN0Ry/+K15EvCh49l/wvzHdetnmDwKP915+yXthzKjSrvtrbWxube/slvbs/YPDo2Pn5LStRCIxaWHBhOyGSBFGOWlpqhnpxpKgKGSkE04aud55IlJRwR/1NCb9CI04HVKMtKECp5L6GDHYyIK7mU/5zPaFsefb0oXykAVeFjhlt+rOB64DrwBlUEwzcH78gcBJRLjGDCnV89xY91MkNcWMZLafKBIjPEEjks5DZLBiqAEcCmkO13DOLvlQpNQ0Co0zQnqsVrWc/E/rJXpY66eUx4kmHC8eGiYMagHzRuCASoI1mxqAsKTmhxCPkURYm95sE91bDboO2ldVz61699fleq0ooQTOwQW4BB64AXVwC5qgBTB4AW/gE3xZz9ar9W59LKwbVnHnDCyN9f0HjJeXyA==</latexit>

precisely compatible with the supergravity field content

whose field strength requires further correction
=3

FM = DCM + . . . + (t�)M
N �NC� + BM

<latexit sha1_base64="iiODvF7GWIh/PCS/qxpRbArIlwk="></latexit><latexit sha1_base64="iiODvF7GWIh/PCS/qxpRbArIlwk="></latexit><latexit sha1_base64="iiODvF7GWIh/PCS/qxpRbArIlwk="></latexit><latexit sha1_base64="iiODvF7GWIh/PCS/qxpRbArIlwk="></latexit>

by a covariantly constrained (D—2) form 
=3
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tensor hierarchy (schematically)
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D=4, E7(7)FT : modified YM field strength
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  affine symmetries in D=2 supergravity 
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affine symmetries in D=2 supergravity

V�1@µV = Qµ + Pµ

2D Lagrangian (dimensional reduction of D=11 supergravity)

L = � 1
4

⇤
�g �

�
�R + tr[PµPµ]

⇥
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off-shell symmetry (target space isometries): E8(8)      

      coset space sigma model coupled to dilaton gravity
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symmetries

has a remarkable structure : 

(infinite tower of) dual scalar potentials         

classical integrability, affine Lie-Poisson symmetry E9

 realised as a coset action 

k � = 1

Virasoro

central extension [Julia ]  
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<latexit sha1_base64="PSF/aiObmGV6EXUiMCwLgjA7bfU=">AAACAXicbVBPS8MwHE39O+e/qkcvYUPwMEcrgjsOvHjYYYL7A+tW0jTdwtKmJKkwSk9e/CpeRLwo+AX8Cn4b062XbT4IvLz3+5G858WMSmVZv8bG5tb2zm5pr7x/cHh0bJ6cdiVPBCYdzBkXfQ9JwmhEOooqRvqxICj0GOl507vc7z0RISmPHtUsJsMQjSMaUIyUllyzQkapoyjziSMm3Km13PTKzjKnll9Hacu1MtesWnVrDrhO7IJUQYG2a/44PsdJSCKFGZJyYFuxGqZIKIoZycpOIkmM8BSNSTpPkMELLfkw4EKfSMG5ujSHQilnoacnQ6QmctXLxf+8QaKCxjClUZwoEuHFQ0HCoOIwrwP6VBCs2EwThAXVP4R4ggTCSpdW1tHt1aDrpHtdt626/XBTbTaKEkrgHFTAJbDBLWiCe9AGHYDBC3gDn+DLeDZejXfjYzG6YRQ7Z2AJxvcf/vWWVQ==</latexit><latexit sha1_base64="PSF/aiObmGV6EXUiMCwLgjA7bfU=">AAACAXicbVBPS8MwHE39O+e/qkcvYUPwMEcrgjsOvHjYYYL7A+tW0jTdwtKmJKkwSk9e/CpeRLwo+AX8Cn4b062XbT4IvLz3+5G858WMSmVZv8bG5tb2zm5pr7x/cHh0bJ6cdiVPBCYdzBkXfQ9JwmhEOooqRvqxICj0GOl507vc7z0RISmPHtUsJsMQjSMaUIyUllyzQkapoyjziSMm3Km13PTKzjKnll9Hacu1MtesWnVrDrhO7IJUQYG2a/44PsdJSCKFGZJyYFuxGqZIKIoZycpOIkmM8BSNSTpPkMELLfkw4EKfSMG5ujSHQilnoacnQ6QmctXLxf+8QaKCxjClUZwoEuHFQ0HCoOIwrwP6VBCs2EwThAXVP4R4ggTCSpdW1tHt1aDrpHtdt626/XBTbTaKEkrgHFTAJbDBLWiCe9AGHYDBC3gDn+DLeDZejXfjYzG6YRQ7Z2AJxvcf/vWWVQ==</latexit><latexit sha1_base64="PSF/aiObmGV6EXUiMCwLgjA7bfU=">AAACAXicbVBPS8MwHE39O+e/qkcvYUPwMEcrgjsOvHjYYYL7A+tW0jTdwtKmJKkwSk9e/CpeRLwo+AX8Cn4b062XbT4IvLz3+5G858WMSmVZv8bG5tb2zm5pr7x/cHh0bJ6cdiVPBCYdzBkXfQ9JwmhEOooqRvqxICj0GOl507vc7z0RISmPHtUsJsMQjSMaUIyUllyzQkapoyjziSMm3Km13PTKzjKnll9Hacu1MtesWnVrDrhO7IJUQYG2a/44PsdJSCKFGZJyYFuxGqZIKIoZycpOIkmM8BSNSTpPkMELLfkw4EKfSMG5ujSHQilnoacnQ6QmctXLxf+8QaKCxjClUZwoEuHFQ0HCoOIwrwP6VBCs2EwThAXVP4R4ggTCSpdW1tHt1aDrpHtdt626/XBTbTaKEkrgHFTAJbDBLWiCe9AGHYDBC3gDn+DLeDZejXfjYzG6YRQ7Z2AJxvcf/vWWVQ==</latexit><latexit sha1_base64="PSF/aiObmGV6EXUiMCwLgjA7bfU=">AAACAXicbVBPS8MwHE39O+e/qkcvYUPwMEcrgjsOvHjYYYL7A+tW0jTdwtKmJKkwSk9e/CpeRLwo+AX8Cn4b062XbT4IvLz3+5G858WMSmVZv8bG5tb2zm5pr7x/cHh0bJ6cdiVPBCYdzBkXfQ9JwmhEOooqRvqxICj0GOl507vc7z0RISmPHtUsJsMQjSMaUIyUllyzQkapoyjziSMm3Km13PTKzjKnll9Hacu1MtesWnVrDrhO7IJUQYG2a/44PsdJSCKFGZJyYFuxGqZIKIoZycpOIkmM8BSNSTpPkMELLfkw4EKfSMG5ujSHQilnoacnQ6QmctXLxf+8QaKCxjClUZwoEuHFQ0HCoOIwrwP6VBCs2EwThAXVP4R4ggTCSpdW1tHt1aDrpHtdt626/XBTbTaKEkrgHFTAJbDBLWiCe9AGHYDBC3gDn+DLeDZejXfjYzG6YRQ7Z2AJxvcf/vWWVQ==</latexit>

=3

SL(2) � E9(9)

�
SO(1, 1) � K(E9)

<latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit>

=3

�µY1 = �µ� J�
Noeth

<latexit sha1_base64="droZnDfKLHRrehliYMcLork08VU=">AAACGnicbVDNS8MwHE39nPWr6tFLcAgeZLQiOBBh4EU8yAT3IessaZZtYWlaknQwSveXePFf8aLiRcGL/43p1ss2HwRe3u+F/N7zI0alsu1fY2l5ZXVtvbBhbm5t7+xae/t1GcYCkxoOWSiaPpKEUU5qiipGmpEgKPAZafiD62zeGBIhacgf1Cgi7QD1OO1SjJSWPOvSjZBQFDHPDWL46Dnjq7E7RIJEkjJtSLTs8jh1T81bfREBvAuJ6qdPWvSsol2yJ4CLxMlJEeSoeta72wlxHBCuMENSthw7Uu0kWwAzkppuLEmE8AD1SDKJlsJjLXVgNxT6cAUn6owPBVKOAl87A6T6cn6Wif/NWrHqltsJ5VGsCMfTj7oxgyqEWU+wQwXBio00QVhQvSHEfSQQVrpNU0d35oMukvpZybFLzv15sVLOSyiAQ3AEToADLkAF3IAqqAEMXsAb+ALfxrPxanwYn1PrkpG/OQAzMH7+AD/eoV4=</latexit><latexit sha1_base64="droZnDfKLHRrehliYMcLork08VU=">AAACGnicbVDNS8MwHE39nPWr6tFLcAgeZLQiOBBh4EU8yAT3IessaZZtYWlaknQwSveXePFf8aLiRcGL/43p1ss2HwRe3u+F/N7zI0alsu1fY2l5ZXVtvbBhbm5t7+xae/t1GcYCkxoOWSiaPpKEUU5qiipGmpEgKPAZafiD62zeGBIhacgf1Cgi7QD1OO1SjJSWPOvSjZBQFDHPDWL46Dnjq7E7RIJEkjJtSLTs8jh1T81bfREBvAuJ6qdPWvSsol2yJ4CLxMlJEeSoeta72wlxHBCuMENSthw7Uu0kWwAzkppuLEmE8AD1SDKJlsJjLXVgNxT6cAUn6owPBVKOAl87A6T6cn6Wif/NWrHqltsJ5VGsCMfTj7oxgyqEWU+wQwXBio00QVhQvSHEfSQQVrpNU0d35oMukvpZybFLzv15sVLOSyiAQ3AEToADLkAF3IAqqAEMXsAb+ALfxrPxanwYn1PrkpG/OQAzMH7+AD/eoV4=</latexit><latexit sha1_base64="droZnDfKLHRrehliYMcLork08VU=">AAACGnicbVDNS8MwHE39nPWr6tFLcAgeZLQiOBBh4EU8yAT3IessaZZtYWlaknQwSveXePFf8aLiRcGL/43p1ss2HwRe3u+F/N7zI0alsu1fY2l5ZXVtvbBhbm5t7+xae/t1GcYCkxoOWSiaPpKEUU5qiipGmpEgKPAZafiD62zeGBIhacgf1Cgi7QD1OO1SjJSWPOvSjZBQFDHPDWL46Dnjq7E7RIJEkjJtSLTs8jh1T81bfREBvAuJ6qdPWvSsol2yJ4CLxMlJEeSoeta72wlxHBCuMENSthw7Uu0kWwAzkppuLEmE8AD1SDKJlsJjLXVgNxT6cAUn6owPBVKOAl87A6T6cn6Wif/NWrHqltsJ5VGsCMfTj7oxgyqEWU+wQwXBio00QVhQvSHEfSQQVrpNU0d35oMukvpZybFLzv15sVLOSyiAQ3AEToADLkAF3IAqqAEMXsAb+ALfxrPxanwYn1PrkpG/OQAzMH7+AD/eoV4=</latexit><latexit sha1_base64="droZnDfKLHRrehliYMcLork08VU=">AAACGnicbVDNS8MwHE39nPWr6tFLcAgeZLQiOBBh4EU8yAT3IessaZZtYWlaknQwSveXePFf8aLiRcGL/43p1ss2HwRe3u+F/N7zI0alsu1fY2l5ZXVtvbBhbm5t7+xae/t1GcYCkxoOWSiaPpKEUU5qiipGmpEgKPAZafiD62zeGBIhacgf1Cgi7QD1OO1SjJSWPOvSjZBQFDHPDWL46Dnjq7E7RIJEkjJtSLTs8jh1T81bfREBvAuJ6qdPWvSsol2yJ4CLxMlJEeSoeta72wlxHBCuMENSthw7Uu0kWwAzkppuLEmE8AD1SDKJlsJjLXVgNxT6cAUn6owPBVKOAl87A6T6cn6Wif/NWrHqltsJ5VGsCMfTj7oxgyqEWU+wQwXBio00QVhQvSHEfSQQVrpNU0d35oMukvpZybFLzv15sVLOSyiAQ3AEToADLkAF3IAqqAEMXsAb+ALfxrPxanwYn1PrkpG/OQAzMH7+AD/eoV4=</latexit>
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Henning Samtleben                                                                                                      ENS Lyon

affine symmetries in 2D supergravity

vector fields

��0 = 1 + 248q + 4124q2 + 34752q3 + 213126q4 + 1057504q5 + 4530744q6 + ...

(non-propagating in D=2) 

restore by embedding known examples:  level 1 (basic) representation of E9

1 + 248 + 3875

248

1

1 + 2 · 248 + 3875 + 30380

2 · 1 + 3 · 248 + 2 · 3875 + 30380 + 27000 + 147250
       ●         
       ● 
       ● 

=3

Aµ
M

<latexit sha1_base64="HedXPrHd4wYyNPZy8+1mhM3h3v8=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI0C4rbtwIFexD2loyaaYNTWaG5I5Qhv6CGxE3Cn6Ov+DfmLazaeuBwOGcE+4914+lMOi6v05uY3Nreye/W9jbPzg8Kh6fNE2UaMYbLJKRbvvUcClC3kCBkrdjzanyJW/549uZ33rh2ogofMRJzHuKDkMRCEbRSk83/a5K0unzfb9YcsvuHGSdeBkpQYZ6v/jTHUQsUTxEJqkxHc+NsZdSjYJJPi10E8NjysZ0yNP5mlNyYaUBCSJtX4hkri7lqDJmonybVBRHZtWbif95nQSDai8VYZwgD9liUJBIghGZdSYDoTlDObGEMi3shoSNqKYM7WUKtrq3WnSdNK/Knlv2Hq5LtWp2hDycwTlcggcVqMEd1KEBDBS8wSd8OSPn1Xl3PhbRnJP9OYUlON9/iHWL9g==</latexit><latexit sha1_base64="HedXPrHd4wYyNPZy8+1mhM3h3v8=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI0C4rbtwIFexD2loyaaYNTWaG5I5Qhv6CGxE3Cn6Ov+DfmLazaeuBwOGcE+4914+lMOi6v05uY3Nreye/W9jbPzg8Kh6fNE2UaMYbLJKRbvvUcClC3kCBkrdjzanyJW/549uZ33rh2ogofMRJzHuKDkMRCEbRSk83/a5K0unzfb9YcsvuHGSdeBkpQYZ6v/jTHUQsUTxEJqkxHc+NsZdSjYJJPi10E8NjysZ0yNP5mlNyYaUBCSJtX4hkri7lqDJmonybVBRHZtWbif95nQSDai8VYZwgD9liUJBIghGZdSYDoTlDObGEMi3shoSNqKYM7WUKtrq3WnSdNK/Knlv2Hq5LtWp2hDycwTlcggcVqMEd1KEBDBS8wSd8OSPn1Xl3PhbRnJP9OYUlON9/iHWL9g==</latexit><latexit sha1_base64="HedXPrHd4wYyNPZy8+1mhM3h3v8=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI0C4rbtwIFexD2loyaaYNTWaG5I5Qhv6CGxE3Cn6Ov+DfmLazaeuBwOGcE+4914+lMOi6v05uY3Nreye/W9jbPzg8Kh6fNE2UaMYbLJKRbvvUcClC3kCBkrdjzanyJW/549uZ33rh2ogofMRJzHuKDkMRCEbRSk83/a5K0unzfb9YcsvuHGSdeBkpQYZ6v/jTHUQsUTxEJqkxHc+NsZdSjYJJPi10E8NjysZ0yNP5mlNyYaUBCSJtX4hkri7lqDJmonybVBRHZtWbif95nQSDai8VYZwgD9liUJBIghGZdSYDoTlDObGEMi3shoSNqKYM7WUKtrq3WnSdNK/Knlv2Hq5LtWp2hDycwTlcggcVqMEd1KEBDBS8wSd8OSPn1Xl3PhbRnJP9OYUlON9/iHWL9g==</latexit><latexit sha1_base64="HedXPrHd4wYyNPZy8+1mhM3h3v8=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI0C4rbtwIFexD2loyaaYNTWaG5I5Qhv6CGxE3Cn6Ov+DfmLazaeuBwOGcE+4914+lMOi6v05uY3Nreye/W9jbPzg8Kh6fNE2UaMYbLJKRbvvUcClC3kCBkrdjzanyJW/549uZ33rh2ogofMRJzHuKDkMRCEbRSk83/a5K0unzfb9YcsvuHGSdeBkpQYZ6v/jTHUQsUTxEJqkxHc+NsZdSjYJJPi10E8NjysZ0yNP5mlNyYaUBCSJtX4hkri7lqDJmonybVBRHZtWbif95nQSDai8VYZwgD9liUJBIghGZdSYDoTlDObGEMi3shoSNqKYM7WUKtrq3WnSdNK/Knlv2Hq5LtWp2hDycwTlcggcVqMEd1KEBDBS8wSd8OSPn1Xl3PhbRnJP9OYUlON9/iHWL9g==</latexit>

=3

� R1<latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit>

               ExFT coordinates
=3

Y M
<latexit sha1_base64="ITXseynEh9hFsfQqB8DIc4xaGbU=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFclRkR7LLgxo1Q0T6krSWTZtrQTDIkd4RSuncj4kbBL/IX/BvTdjZtPRA4nHPCveeGiRQWff/XW1vf2Nzazu3kd/f2Dw4LR8d1q1PDeI1pqU0zpJZLoXgNBUreTAyncSh5IxzeTP3GCzdWaPWIo4R3YtpXIhKMopMenp7vuoWiX/JnIKskyEgRMlS7hZ92T7M05gqZpNa2Aj/BzpgaFEzySb6dWp5QNqR9Pp4tOCHnTuqRSBv3FJKZupCjsbWjOHTJmOLALntT8T+vlWJU7oyFSlLkis0HRakkqMm0LekJwxnKkSOUGeE2JGxADWXobpJ31YPloqukflkK/FJwf1WslLMj5OAUzuACAriGCtxCFWrAoA9v8AlfXui9eu/exzy65mV/TmAB3vcf8c+JPQ==</latexit><latexit sha1_base64="ITXseynEh9hFsfQqB8DIc4xaGbU=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFclRkR7LLgxo1Q0T6krSWTZtrQTDIkd4RSuncj4kbBL/IX/BvTdjZtPRA4nHPCveeGiRQWff/XW1vf2Nzazu3kd/f2Dw4LR8d1q1PDeI1pqU0zpJZLoXgNBUreTAyncSh5IxzeTP3GCzdWaPWIo4R3YtpXIhKMopMenp7vuoWiX/JnIKskyEgRMlS7hZ92T7M05gqZpNa2Aj/BzpgaFEzySb6dWp5QNqR9Pp4tOCHnTuqRSBv3FJKZupCjsbWjOHTJmOLALntT8T+vlWJU7oyFSlLkis0HRakkqMm0LekJwxnKkSOUGeE2JGxADWXobpJ31YPloqukflkK/FJwf1WslLMj5OAUzuACAriGCtxCFWrAoA9v8AlfXui9eu/exzy65mV/TmAB3vcf8c+JPQ==</latexit><latexit sha1_base64="ITXseynEh9hFsfQqB8DIc4xaGbU=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFclRkR7LLgxo1Q0T6krSWTZtrQTDIkd4RSuncj4kbBL/IX/BvTdjZtPRA4nHPCveeGiRQWff/XW1vf2Nzazu3kd/f2Dw4LR8d1q1PDeI1pqU0zpJZLoXgNBUreTAyncSh5IxzeTP3GCzdWaPWIo4R3YtpXIhKMopMenp7vuoWiX/JnIKskyEgRMlS7hZ92T7M05gqZpNa2Aj/BzpgaFEzySb6dWp5QNqR9Pp4tOCHnTuqRSBv3FJKZupCjsbWjOHTJmOLALntT8T+vlWJU7oyFSlLkis0HRakkqMm0LekJwxnKkSOUGeE2JGxADWXobpJ31YPloqukflkK/FJwf1WslLMj5OAUzuACAriGCtxCFWrAoA9v8AlfXui9eu/exzy65mV/TmAB3vcf8c+JPQ==</latexit><latexit sha1_base64="ITXseynEh9hFsfQqB8DIc4xaGbU=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFclRkR7LLgxo1Q0T6krSWTZtrQTDIkd4RSuncj4kbBL/IX/BvTdjZtPRA4nHPCveeGiRQWff/XW1vf2Nzazu3kd/f2Dw4LR8d1q1PDeI1pqU0zpJZLoXgNBUreTAyncSh5IxzeTP3GCzdWaPWIo4R3YtpXIhKMopMenp7vuoWiX/JnIKskyEgRMlS7hZ92T7M05gqZpNa2Aj/BzpgaFEzySb6dWp5QNqR9Pp4tOCHnTuqRSBv3FJKZupCjsbWjOHTJmOLALntT8T+vlWJU7oyFSlLkis0HRakkqMm0LekJwxnKkSOUGeE2JGxADWXobpJ31YPloqukflkK/FJwf1WslLMj5OAUzuACAriGCtxCFWrAoA9v8AlfXui9eu/exzy65mV/TmAB3vcf8c+JPQ==</latexit>

=3

� R1<latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit><latexit sha1_base64="6POXXwt3eRpRMj//Tcpon80DakE=">AAAB7nicbVDLSgMxFL1TX7U+OurSTbAIrspEBAtuCm5cVrEP6JQhk2ba0ExmSDJCGfobbkTcKPgp/oJ/Y9rOpq0HAodzTrj33DAVXBvP+3VKW9s7u3vl/crB4dFx1T057egkU5S1aSIS1QuJZoJL1jbcCNZLFSNxKFg3nNzP/e4LU5on8tlMUzaIyUjyiFNirBS4VZ9L/y73KRHoaRbgwK15dW8BtElwQWpQoBW4P/4woVnMpKGCaN3HXmoGOVGGU8FmFT/TLCV0QkYsX6w7Q5dWGqIoUfZJgxbqSo7EWk/j0CZjYsZ63ZuL/3n9zESNQc5lmhkm6XJQlAlkEjTvjoZcMWrE1BJCFbcbIjomilBjL1Sx1fF60U3Sua5jr44fb2rNRnGEMpzDBVwBhltowgO0oA0UMniDT/hyUufVeXc+ltGSU/w5gxU433+hyY4y</latexit>

construct the associated generalised diffeomorphisms

L
0  grad

in
g

=3

9
<latexit sha1_base64="HBrLo9q8yGQOIPGhHxuZSVaW5jg=">AAAB3nicbVDLSgMxFL3js9ZX1aWbYBFcDYn4aHcFNy5bsA9oS82kmTY0MxmSjFBKt25E3Cj4Sf6Cf2PaDkirBwKHc06499wgkcJYjL+9tfWNza3t3E5+d2//4LBwdNwwKtWM15mSSrcCargUMa9bYSVvJZrTKJC8GYzuZn7ziWsjVPxgxwnvRnQQi1Awap1UK/cKRexfY1K+IQj7eI5fQjJShAzVXuGr01csjXhsmaTGtAlObHdCtRVM8mm+kxqeUDaiAz6ZrzdF507qo1Bp92KL5upSjkbGjKPAJSNqh2bVm4n/ee3UhqXuRMRJannMFoPCVCKr0Kwr6gvNmZVjRyjTwm2I2JBqyqy7SN5VJ6tF/5LGpU+wT2pXxUopO0IOTuEMLoDALVTgHqpQBwYcXuAdPrxH79l79d4W0TUv+3MCS/A+fwCa+oh0</latexit><latexit sha1_base64="HBrLo9q8yGQOIPGhHxuZSVaW5jg=">AAAB3nicbVDLSgMxFL3js9ZX1aWbYBFcDYn4aHcFNy5bsA9oS82kmTY0MxmSjFBKt25E3Cj4Sf6Cf2PaDkirBwKHc06499wgkcJYjL+9tfWNza3t3E5+d2//4LBwdNwwKtWM15mSSrcCargUMa9bYSVvJZrTKJC8GYzuZn7ziWsjVPxgxwnvRnQQi1Awap1UK/cKRexfY1K+IQj7eI5fQjJShAzVXuGr01csjXhsmaTGtAlObHdCtRVM8mm+kxqeUDaiAz6ZrzdF507qo1Bp92KL5upSjkbGjKPAJSNqh2bVm4n/ee3UhqXuRMRJannMFoPCVCKr0Kwr6gvNmZVjRyjTwm2I2JBqyqy7SN5VJ6tF/5LGpU+wT2pXxUopO0IOTuEMLoDALVTgHqpQBwYcXuAdPrxH79l79d4W0TUv+3MCS/A+fwCa+oh0</latexit><latexit sha1_base64="HBrLo9q8yGQOIPGhHxuZSVaW5jg=">AAAB3nicbVDLSgMxFL3js9ZX1aWbYBFcDYn4aHcFNy5bsA9oS82kmTY0MxmSjFBKt25E3Cj4Sf6Cf2PaDkirBwKHc06499wgkcJYjL+9tfWNza3t3E5+d2//4LBwdNwwKtWM15mSSrcCargUMa9bYSVvJZrTKJC8GYzuZn7ziWsjVPxgxwnvRnQQi1Awap1UK/cKRexfY1K+IQj7eI5fQjJShAzVXuGr01csjXhsmaTGtAlObHdCtRVM8mm+kxqeUDaiAz6ZrzdF507qo1Bp92KL5upSjkbGjKPAJSNqh2bVm4n/ee3UhqXuRMRJannMFoPCVCKr0Kwr6gvNmZVjRyjTwm2I2JBqyqy7SN5VJ6tF/5LGpU+wT2pXxUopO0IOTuEMLoDALVTgHqpQBwYcXuAdPrxH79l79d4W0TUv+3MCS/A+fwCa+oh0</latexit><latexit sha1_base64="HBrLo9q8yGQOIPGhHxuZSVaW5jg=">AAAB3nicbVDLSgMxFL3js9ZX1aWbYBFcDYn4aHcFNy5bsA9oS82kmTY0MxmSjFBKt25E3Cj4Sf6Cf2PaDkirBwKHc06499wgkcJYjL+9tfWNza3t3E5+d2//4LBwdNwwKtWM15mSSrcCargUMa9bYSVvJZrTKJC8GYzuZn7ziWsjVPxgxwnvRnQQi1Awap1UK/cKRexfY1K+IQj7eI5fQjJShAzVXuGr01csjXhsmaTGtAlObHdCtRVM8mm+kxqeUDaiAz6ZrzdF507qo1Bp92KL5upSjkbGjKPAJSNqh2bVm4n/ee3UhqXuRMRJannMFoPCVCKr0Kwr6gvNmZVjRyjTwm2I2JBqyqy7SN5VJ6tF/5LGpU+wT2pXxUopO0IOTuEMLoDALVTgHqpQBwYcXuAdPrxH79l79d4W0TUv+3MCS/A+fwCa+oh0</latexit>

=3

36�
<latexit sha1_base64="7NnefFrRCzk8l7aWFHgU7YKX+OE=">AAAB4HicbVDLSgMxFL1TX7W+Rl26CRbR1ZD4qHVXcOOyon1AW0omzbShmQdJRiilezcibhT8In/BvzFtB6TVA4HDOSfce66fSKENxt9ObmV1bX0jv1nY2t7Z3XP3D+o6ThXjNRbLWDV9qrkUEa8ZYSRvJorT0Je84Q9vp37jiSst4ujRjBLeCWk/EoFg1Fjp4aJ02nWL2LvC5KZEEPbwDL+EZKQIGapd96vdi1ka8sgwSbVuEZyYzpgqI5jkk0I71TyhbEj7fDxbcIJOrNRDQazsiwyaqQs5Gmo9Cn2bDKkZ6GVvKv7ntVITlDtjESWp4RGbDwpSiUyMpm1RTyjOjBxZQpkSdkPEBlRRZuxNCrY6WS76l9TPPYI9cn9ZrJSzI+ThCI7hDAhcQwXuoAo1YNCHF3iHD8d3np1X520ezTnZn0NYgPP5A2XRiN8=</latexit><latexit sha1_base64="7NnefFrRCzk8l7aWFHgU7YKX+OE=">AAAB4HicbVDLSgMxFL1TX7W+Rl26CRbR1ZD4qHVXcOOyon1AW0omzbShmQdJRiilezcibhT8In/BvzFtB6TVA4HDOSfce66fSKENxt9ObmV1bX0jv1nY2t7Z3XP3D+o6ThXjNRbLWDV9qrkUEa8ZYSRvJorT0Je84Q9vp37jiSst4ujRjBLeCWk/EoFg1Fjp4aJ02nWL2LvC5KZEEPbwDL+EZKQIGapd96vdi1ka8sgwSbVuEZyYzpgqI5jkk0I71TyhbEj7fDxbcIJOrNRDQazsiwyaqQs5Gmo9Cn2bDKkZ6GVvKv7ntVITlDtjESWp4RGbDwpSiUyMpm1RTyjOjBxZQpkSdkPEBlRRZuxNCrY6WS76l9TPPYI9cn9ZrJSzI+ThCI7hDAhcQwXuoAo1YNCHF3iHD8d3np1X520ezTnZn0NYgPP5A2XRiN8=</latexit><latexit sha1_base64="7NnefFrRCzk8l7aWFHgU7YKX+OE=">AAAB4HicbVDLSgMxFL1TX7W+Rl26CRbR1ZD4qHVXcOOyon1AW0omzbShmQdJRiilezcibhT8In/BvzFtB6TVA4HDOSfce66fSKENxt9ObmV1bX0jv1nY2t7Z3XP3D+o6ThXjNRbLWDV9qrkUEa8ZYSRvJorT0Je84Q9vp37jiSst4ujRjBLeCWk/EoFg1Fjp4aJ02nWL2LvC5KZEEPbwDL+EZKQIGapd96vdi1ka8sgwSbVuEZyYzpgqI5jkk0I71TyhbEj7fDxbcIJOrNRDQazsiwyaqQs5Gmo9Cn2bDKkZ6GVvKv7ntVITlDtjESWp4RGbDwpSiUyMpm1RTyjOjBxZQpkSdkPEBlRRZuxNCrY6WS76l9TPPYI9cn9ZrJSzI+ThCI7hDAhcQwXuoAo1YNCHF3iHD8d3np1X520ezTnZn0NYgPP5A2XRiN8=</latexit><latexit sha1_base64="7NnefFrRCzk8l7aWFHgU7YKX+OE=">AAAB4HicbVDLSgMxFL1TX7W+Rl26CRbR1ZD4qHVXcOOyon1AW0omzbShmQdJRiilezcibhT8In/BvzFtB6TVA4HDOSfce66fSKENxt9ObmV1bX0jv1nY2t7Z3XP3D+o6ThXjNRbLWDV9qrkUEa8ZYSRvJorT0Je84Q9vp37jiSst4ujRjBLeCWk/EoFg1Fjp4aJ02nWL2LvC5KZEEPbwDL+EZKQIGapd96vdi1ka8sgwSbVuEZyYzpgqI5jkk0I71TyhbEj7fDxbcIJOrNRDQazsiwyaqQs5Gmo9Cn2bDKkZ6GVvKv7ntVITlDtjESWp4RGbDwpSiUyMpm1RTyjOjBxZQpkSdkPEBlRRZuxNCrY6WS76l9TPPYI9cn9ZrJSzI+ThCI7hDAhcQwXuoAo1YNCHF3iHD8d3np1X520ezTnZn0NYgPP5A2XRiN8=</latexit>

=3

126
<latexit sha1_base64="VVOrsGemMv7IKSbNkyMzojWDP9Y=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFcDUnRWncFNy4r2ge0pWTSTBuayQxJRiilezcibhT8In/BvzFtB6TVA4HDOSfce26QSGEsxt/e2vrG5tZ2bie/u7d/cFg4Om6YONWM11ksY90KqOFSKF63wkreSjSnUSB5MxjdzvzmE9dGxOrRjhPejehAiVAwap30QErlXqGI/StMbsoEYR/P8UtIRoqQodYrfHX6MUsjriyT1Jg2wYntTqi2gkk+zXdSwxPKRnTAJ/MFp+jcSX0Uxto9ZdFcXcrRyJhxFLhkRO3QrHoz8T+vndqw0p0IlaSWK7YYFKYS2RjN2qK+0JxZOXaEMi3chogNqabMupvkXXWyWvQvaZR8gn1yf1msVrIj5OAUzuACCFxDFe6gBnVgMIAXeIcPL/CevVfvbRFd87I/J7AE7/MHcxOI6A==</latexit><latexit sha1_base64="VVOrsGemMv7IKSbNkyMzojWDP9Y=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFcDUnRWncFNy4r2ge0pWTSTBuayQxJRiilezcibhT8In/BvzFtB6TVA4HDOSfce26QSGEsxt/e2vrG5tZ2bie/u7d/cFg4Om6YONWM11ksY90KqOFSKF63wkreSjSnUSB5MxjdzvzmE9dGxOrRjhPejehAiVAwap30QErlXqGI/StMbsoEYR/P8UtIRoqQodYrfHX6MUsjriyT1Jg2wYntTqi2gkk+zXdSwxPKRnTAJ/MFp+jcSX0Uxto9ZdFcXcrRyJhxFLhkRO3QrHoz8T+vndqw0p0IlaSWK7YYFKYS2RjN2qK+0JxZOXaEMi3chogNqabMupvkXXWyWvQvaZR8gn1yf1msVrIj5OAUzuACCFxDFe6gBnVgMIAXeIcPL/CevVfvbRFd87I/J7AE7/MHcxOI6A==</latexit><latexit sha1_base64="VVOrsGemMv7IKSbNkyMzojWDP9Y=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFcDUnRWncFNy4r2ge0pWTSTBuayQxJRiilezcibhT8In/BvzFtB6TVA4HDOSfce26QSGEsxt/e2vrG5tZ2bie/u7d/cFg4Om6YONWM11ksY90KqOFSKF63wkreSjSnUSB5MxjdzvzmE9dGxOrRjhPejehAiVAwap30QErlXqGI/StMbsoEYR/P8UtIRoqQodYrfHX6MUsjriyT1Jg2wYntTqi2gkk+zXdSwxPKRnTAJ/MFp+jcSX0Uxto9ZdFcXcrRyJhxFLhkRO3QrHoz8T+vndqw0p0IlaSWK7YYFKYS2RjN2qK+0JxZOXaEMi3chogNqabMupvkXXWyWvQvaZR8gn1yf1msVrIj5OAUzuACCFxDFe6gBnVgMIAXeIcPL/CevVfvbRFd87I/J7AE7/MHcxOI6A==</latexit><latexit sha1_base64="VVOrsGemMv7IKSbNkyMzojWDP9Y=">AAAB4HicbVDLSgMxFL3js9ZX1aWbYBFcDUnRWncFNy4r2ge0pWTSTBuayQxJRiilezcibhT8In/BvzFtB6TVA4HDOSfce26QSGEsxt/e2vrG5tZ2bie/u7d/cFg4Om6YONWM11ksY90KqOFSKF63wkreSjSnUSB5MxjdzvzmE9dGxOrRjhPejehAiVAwap30QErlXqGI/StMbsoEYR/P8UtIRoqQodYrfHX6MUsjriyT1Jg2wYntTqi2gkk+zXdSwxPKRnTAJ/MFp+jcSX0Uxto9ZdFcXcrRyJhxFLhkRO3QrHoz8T+vndqw0p0IlaSWK7YYFKYS2RjN2qK+0JxZOXaEMi3chogNqabMupvkXXWyWvQvaZR8gn1yf1msVrIj5OAUzuACCFxDFe6gBnVgMIAXeIcPL/CevVfvbRFd87I/J7AE7/MHcxOI6A==</latexit>

       ●         
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<latexit sha1_base64="bO0sR3tzjPfK/Wk39BPqhz+d64c=">AAAB8HicbVDLSgMxFM34rPU11aWbYBHqZkikProruHHRRUX7gLYOmTTThmYeJBmlDPMfbkTcKPgl/oJ/Y/oAafVA4HDOCfee68WCK43Qt7Wyura+sZnbym/v7O7t24WDpooSSVmDRiKSbY8oJnjIGpprwdqxZCTwBGt5o+uJ33pkUvEovNfjmPUCMgi5zynRRnLtQs1FD2nalQG8q2Wlymnm2kXknCNcucAQOWiKX4LnpAjmqLv2V7cf0SRgoaaCKNXBKNa9lEjNqWBZvpsoFhM6IgOWThfO4ImR+tCPpHmhhlN1IUcCpcaBZ5IB0UO17E3E/7xOov2rXsrDONEspLNBfiKgjuCkPexzyagWY0MIldxsCOmQSEK1uVHeVMfLRf+S5pmDkYNvy8VqeX6EHDgCx6AEMLgEVXAD6qABKHgCL+AdfFjSerZerbdZdMWa/zkEC7A+fwCcG461</latexit><latexit sha1_base64="bO0sR3tzjPfK/Wk39BPqhz+d64c=">AAAB8HicbVDLSgMxFM34rPU11aWbYBHqZkikProruHHRRUX7gLYOmTTThmYeJBmlDPMfbkTcKPgl/oJ/Y/oAafVA4HDOCfee68WCK43Qt7Wyura+sZnbym/v7O7t24WDpooSSVmDRiKSbY8oJnjIGpprwdqxZCTwBGt5o+uJ33pkUvEovNfjmPUCMgi5zynRRnLtQs1FD2nalQG8q2Wlymnm2kXknCNcucAQOWiKX4LnpAjmqLv2V7cf0SRgoaaCKNXBKNa9lEjNqWBZvpsoFhM6IgOWThfO4ImR+tCPpHmhhlN1IUcCpcaBZ5IB0UO17E3E/7xOov2rXsrDONEspLNBfiKgjuCkPexzyagWY0MIldxsCOmQSEK1uVHeVMfLRf+S5pmDkYNvy8VqeX6EHDgCx6AEMLgEVXAD6qABKHgCL+AdfFjSerZerbdZdMWa/zkEC7A+fwCcG461</latexit><latexit sha1_base64="bO0sR3tzjPfK/Wk39BPqhz+d64c=">AAAB8HicbVDLSgMxFM34rPU11aWbYBHqZkikProruHHRRUX7gLYOmTTThmYeJBmlDPMfbkTcKPgl/oJ/Y/oAafVA4HDOCfee68WCK43Qt7Wyura+sZnbym/v7O7t24WDpooSSVmDRiKSbY8oJnjIGpprwdqxZCTwBGt5o+uJ33pkUvEovNfjmPUCMgi5zynRRnLtQs1FD2nalQG8q2Wlymnm2kXknCNcucAQOWiKX4LnpAjmqLv2V7cf0SRgoaaCKNXBKNa9lEjNqWBZvpsoFhM6IgOWThfO4ImR+tCPpHmhhlN1IUcCpcaBZ5IB0UO17E3E/7xOov2rXsrDONEspLNBfiKgjuCkPexzyagWY0MIldxsCOmQSEK1uVHeVMfLRf+S5pmDkYNvy8VqeX6EHDgCx6AEMLgEVXAD6qABKHgCL+AdfFjSerZerbdZdMWa/zkEC7A+fwCcG461</latexit><latexit sha1_base64="bO0sR3tzjPfK/Wk39BPqhz+d64c=">AAAB8HicbVDLSgMxFM34rPU11aWbYBHqZkikProruHHRRUX7gLYOmTTThmYeJBmlDPMfbkTcKPgl/oJ/Y/oAafVA4HDOCfee68WCK43Qt7Wyura+sZnbym/v7O7t24WDpooSSVmDRiKSbY8oJnjIGpprwdqxZCTwBGt5o+uJ33pkUvEovNfjmPUCMgi5zynRRnLtQs1FD2nalQG8q2Wlymnm2kXknCNcucAQOWiKX4LnpAjmqLv2V7cf0SRgoaaCKNXBKNa9lEjNqWBZvpsoFhM6IgOWThfO4ImR+tCPpHmhhlN1IUcCpcaBZ5IB0UO17E3E/7xOov2rXsrDONEspLNBfiKgjuCkPexzyagWY0MIldxsCOmQSEK1uVHeVMfLRf+S5pmDkYNvy8VqeX6EHDgCx6AEMLgEVXAD6qABKHgCL+AdfFjSerZerbdZdMWa/zkEC7A+fwCcG461</latexit>

grad
in

g

=3

Y M �� {xi, yij , yijklm, . . . }
<latexit sha1_base64="Ur6mvNLwt3dKwFlvSIfZ61lmJOw=">AAACGHicbVDLSgMxFM34tr5GXboJFsGFlBmpj+4EN24EBfuQTlsyadrGZiZDckctQ/0QN/6KG1E3Cu78G9N2QFq9EHI451ySc/xIcA2O821NTc/Mzs0vLGaWlldW1+z1jZKWsaKsSKWQquITzQQPWRE4CFaJFCOBL1jZ754O9PItU5rL8Ap6EasFpB3yFqcEDNWwC9f1c/zgCRm2FW93gCgl7x4yXoLv63wP9xoJv+mnd1cEBnpNCRp7/YaddXIHjls4dLGTc4bzC9wUZFE6Fw37zazSOGAhUEG0rrpOBLWEKOBUsH7GizWLCO2SNkuGwfp4x1BN3JLKnBDwkB3zkUDrXuAbZ0Cgoye1AfmfVo2hdVxLeBjFwEI6eqgVCwwSD1rCTa4YBdEzgFDFzQ8x7RBFKJguMya6Oxn0Lyjt51wn517msyf5tIQFtIW20S5y0RE6QWfoAhURRU/oBX2gT+vRerZerfeRdcpKdzbR2FhfP4Frn8o=</latexit><latexit sha1_base64="Ur6mvNLwt3dKwFlvSIfZ61lmJOw=">AAACGHicbVDLSgMxFM34tr5GXboJFsGFlBmpj+4EN24EBfuQTlsyadrGZiZDckctQ/0QN/6KG1E3Cu78G9N2QFq9EHI451ySc/xIcA2O821NTc/Mzs0vLGaWlldW1+z1jZKWsaKsSKWQquITzQQPWRE4CFaJFCOBL1jZ754O9PItU5rL8Ap6EasFpB3yFqcEDNWwC9f1c/zgCRm2FW93gCgl7x4yXoLv63wP9xoJv+mnd1cEBnpNCRp7/YaddXIHjls4dLGTc4bzC9wUZFE6Fw37zazSOGAhUEG0rrpOBLWEKOBUsH7GizWLCO2SNkuGwfp4x1BN3JLKnBDwkB3zkUDrXuAbZ0Cgoye1AfmfVo2hdVxLeBjFwEI6eqgVCwwSD1rCTa4YBdEzgFDFzQ8x7RBFKJguMya6Oxn0Lyjt51wn517msyf5tIQFtIW20S5y0RE6QWfoAhURRU/oBX2gT+vRerZerfeRdcpKdzbR2FhfP4Frn8o=</latexit><latexit sha1_base64="Ur6mvNLwt3dKwFlvSIfZ61lmJOw=">AAACGHicbVDLSgMxFM34tr5GXboJFsGFlBmpj+4EN24EBfuQTlsyadrGZiZDckctQ/0QN/6KG1E3Cu78G9N2QFq9EHI451ySc/xIcA2O821NTc/Mzs0vLGaWlldW1+z1jZKWsaKsSKWQquITzQQPWRE4CFaJFCOBL1jZ754O9PItU5rL8Ap6EasFpB3yFqcEDNWwC9f1c/zgCRm2FW93gCgl7x4yXoLv63wP9xoJv+mnd1cEBnpNCRp7/YaddXIHjls4dLGTc4bzC9wUZFE6Fw37zazSOGAhUEG0rrpOBLWEKOBUsH7GizWLCO2SNkuGwfp4x1BN3JLKnBDwkB3zkUDrXuAbZ0Cgoye1AfmfVo2hdVxLeBjFwEI6eqgVCwwSD1rCTa4YBdEzgFDFzQ8x7RBFKJguMya6Oxn0Lyjt51wn517msyf5tIQFtIW20S5y0RE6QWfoAhURRU/oBX2gT+vRerZerfeRdcpKdzbR2FhfP4Frn8o=</latexit><latexit sha1_base64="Ur6mvNLwt3dKwFlvSIfZ61lmJOw=">AAACGHicbVDLSgMxFM34tr5GXboJFsGFlBmpj+4EN24EBfuQTlsyadrGZiZDckctQ/0QN/6KG1E3Cu78G9N2QFq9EHI451ySc/xIcA2O821NTc/Mzs0vLGaWlldW1+z1jZKWsaKsSKWQquITzQQPWRE4CFaJFCOBL1jZ754O9PItU5rL8Ap6EasFpB3yFqcEDNWwC9f1c/zgCRm2FW93gCgl7x4yXoLv63wP9xoJv+mnd1cEBnpNCRp7/YaddXIHjls4dLGTc4bzC9wUZFE6Fw37zazSOGAhUEG0rrpOBLWEKOBUsH7GizWLCO2SNkuGwfp4x1BN3JLKnBDwkB3zkUDrXuAbZ0Cgoye1AfmfVo2hdVxLeBjFwEI6eqgVCwwSD1rCTa4YBdEzgFDFzQ8x7RBFKJguMya6Oxn0Lyjt51wn517msyf5tIQFtIW20S5y0RE6QWfoAhURRU/oBX2gT+vRerZerfeRdcpKdzbR2FhfP4Frn8o=</latexit>
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  section constraints 

  generalized diffeomorphisms



A B
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exceptional field theory for the affine algebra E9

section constraints

lives in the tensor product                    : linear combination of level 2 representations
=3

R1 �R1<latexit sha1_base64="yxjMmasFo24j6DMtHcKzpUWeifw=">AAAB/HicbVDLSgNBEOyNrxhfqx5FGAyCp7ArgjkGvHiMYh6QDcvsZDYZMvtgplcIIV78FS8iXhT8Bn/Bv3GSLEgSCwaKqhq6u4JUCo2O82MV1tY3NreK26Wd3b39A/vwqKmTTDHeYIlMVDugmksR8wYKlLydKk6jQPJWMLyZ+q1HrrRI4gccpbwb0X4sQsEoGsm3T8ceo5LcT3yXeAmKiGvyJ/l22ak4M5BV4uakDDnqvv3t9RKWRTxGJqnWHddJsTumCgWTfFLyMs1Tyoa0z8ez5Sfk3Eg9EibKvBjJTF3I0UjrURSYZERxoJe9qfif18kwrHbHIk4z5DGbDwozSTAh0yZITyjOUI4MoUwJsyFhA6ooQ9NXyZzuLh+6SpqXFdepuHdX5Vo1L6EIJ3AGF+DCNdTgFurQAAbP8Aof8Gk9WS/Wm/U+jxas/M8xLMD6+gVU1ZOn</latexit><latexit sha1_base64="yxjMmasFo24j6DMtHcKzpUWeifw=">AAAB/HicbVDLSgNBEOyNrxhfqx5FGAyCp7ArgjkGvHiMYh6QDcvsZDYZMvtgplcIIV78FS8iXhT8Bn/Bv3GSLEgSCwaKqhq6u4JUCo2O82MV1tY3NreK26Wd3b39A/vwqKmTTDHeYIlMVDugmksR8wYKlLydKk6jQPJWMLyZ+q1HrrRI4gccpbwb0X4sQsEoGsm3T8ceo5LcT3yXeAmKiGvyJ/l22ak4M5BV4uakDDnqvv3t9RKWRTxGJqnWHddJsTumCgWTfFLyMs1Tyoa0z8ez5Sfk3Eg9EibKvBjJTF3I0UjrURSYZERxoJe9qfif18kwrHbHIk4z5DGbDwozSTAh0yZITyjOUI4MoUwJsyFhA6ooQ9NXyZzuLh+6SpqXFdepuHdX5Vo1L6EIJ3AGF+DCNdTgFurQAAbP8Aof8Gk9WS/Wm/U+jxas/M8xLMD6+gVU1ZOn</latexit><latexit sha1_base64="yxjMmasFo24j6DMtHcKzpUWeifw=">AAAB/HicbVDLSgNBEOyNrxhfqx5FGAyCp7ArgjkGvHiMYh6QDcvsZDYZMvtgplcIIV78FS8iXhT8Bn/Bv3GSLEgSCwaKqhq6u4JUCo2O82MV1tY3NreK26Wd3b39A/vwqKmTTDHeYIlMVDugmksR8wYKlLydKk6jQPJWMLyZ+q1HrrRI4gccpbwb0X4sQsEoGsm3T8ceo5LcT3yXeAmKiGvyJ/l22ak4M5BV4uakDDnqvv3t9RKWRTxGJqnWHddJsTumCgWTfFLyMs1Tyoa0z8ez5Sfk3Eg9EibKvBjJTF3I0UjrURSYZERxoJe9qfif18kwrHbHIk4z5DGbDwozSTAh0yZITyjOUI4MoUwJsyFhA6ooQ9NXyZzuLh+6SpqXFdepuHdX5Vo1L6EIJ3AGF+DCNdTgFurQAAbP8Aof8Gk9WS/Wm/U+jxas/M8xLMD6+gVU1ZOn</latexit><latexit sha1_base64="yxjMmasFo24j6DMtHcKzpUWeifw=">AAAB/HicbVDLSgNBEOyNrxhfqx5FGAyCp7ArgjkGvHiMYh6QDcvsZDYZMvtgplcIIV78FS8iXhT8Bn/Bv3GSLEgSCwaKqhq6u4JUCo2O82MV1tY3NreK26Wd3b39A/vwqKmTTDHeYIlMVDugmksR8wYKlLydKk6jQPJWMLyZ+q1HrrRI4gccpbwb0X4sQsEoGsm3T8ceo5LcT3yXeAmKiGvyJ/l22ak4M5BV4uakDDnqvv3t9RKWRTxGJqnWHddJsTumCgWTfFLyMs1Tyoa0z8ez5Sfk3Eg9EibKvBjJTF3I0UjrURSYZERxoJe9qfif18kwrHbHIk4z5DGbDwozSTAh0yZITyjOUI4MoUwJsyFhA6ooQ9NXyZzuLh+6SpqXFdepuHdX5Vo1L6EIJ3AGF+DCNdTgFurQAAbP8Aof8Gk9WS/Wm/U+jxas/M8xLMD6+gVU1ZOn</latexit>

=3

Y MN
PQ �M � �N = 0

<latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit><latexit sha1_base64="SK7UXg5uby84T7PHyFLXt7kYnX4=">AAACD3icdVDLSgMxFM3UV62vUZdugkVwISUjPupCKLhx09KCfUinDpk004ZmHiQZoQzzEW78FTcibhT9BP/GmXYUK3ohcDjn5Cbn2AFnUiH0oeXm5hcWl/LLhZXVtfUNfXOrJf1QENokPvdFx8aScubRpmKK004gKHZtTtv26CLV27dUSOZ7V2oc0J6LBx5zGMEqoSwdXd9E1VocxVZUb8TmgRlgoRjmVhWavmIulfCbqsFziCy9iEpoMvAHOEbG2YkBjYwpgmzqlv5m9n0SutRThGMpuwYKVC9KdxJO44IZShpgMsIDGk3yxHAvofrQ8UVyPAUn7IwPu1KOXTtxulgN5W8tJf/SuqFyyr2IeUGoqEemDzkhh8qHaTmwzwQlio8TgIlgyQ8hGWKBiUoqLCTRv/LB/0HrsGSgktE4KlbKWQl5sAN2wT4wwCmogEtQB01AwD14BC/gVbvTHrQn7XlqzWnZnW0wM9r7JyCrm8k=</latexit>

=3

R1 �R1 = (1 + q2 + q3 + . . . )R(2�0) � (q2 + q3 + q4 + . . . )R(�7) � (q + q2 + q3 + . . . )R(�1)
<latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit>

=3

R1 �R1 = (1 + q2 + q3 + . . . )R(2�0) � (q2 + q3 + q4 + . . . )R(�7) � (q + q2 + q3 + . . . )R(�1)
<latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit><latexit sha1_base64="zv2WNYhbyx/OoweMRBQDVTYnRAs="></latexit>

=3

R(2�0), R(�7), R(�1)
<latexit sha1_base64="FLiP//2qE3+ESHKYoQDGrixzD40=">AAACInicbZDLSsNAFIYn9VbjLerSzWARWiglKUK7LHTjwkUVe4GmhMlk0g6dXJiZCCX0bdz4JuJGxI0FH8ZpG4Vefhj4+c5/OHOOGzMqpGnOtNzO7t7+Qf5QPzo+OT0zzi86Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOuOm/N695lwQaPwSU5iMgjQMKQ+xUgq5BjN1MaIwcdpsWrfqzYPOWapbJf1f/6Ha9uxVdIdo2BWzIXgprEyUwCZWo7xZnsRTgISSsyQEH3LjOUgRVxSzMhUtxNBYoTHaEjSxYpTeKOQB/2IqxdKuKArORQIMQlclQyQHIn12hxuq/UT6dcHKQ3jRJIQLwf5CYMygvN7QY9ygiWbKIMwp+qHEI8QR1iqq85Xt9YX3TSdasUyK9bDbaFRz46QB1fgGhSBBWqgAe5AC7QBBq/gA3yDmfaivWuf2tcymtOynkuwIu3nFycQoAM=</latexit><latexit sha1_base64="FLiP//2qE3+ESHKYoQDGrixzD40=">AAACInicbZDLSsNAFIYn9VbjLerSzWARWiglKUK7LHTjwkUVe4GmhMlk0g6dXJiZCCX0bdz4JuJGxI0FH8ZpG4Vefhj4+c5/OHOOGzMqpGnOtNzO7t7+Qf5QPzo+OT0zzi86Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOuOm/N695lwQaPwSU5iMgjQMKQ+xUgq5BjN1MaIwcdpsWrfqzYPOWapbJf1f/6Ha9uxVdIdo2BWzIXgprEyUwCZWo7xZnsRTgISSsyQEH3LjOUgRVxSzMhUtxNBYoTHaEjSxYpTeKOQB/2IqxdKuKArORQIMQlclQyQHIn12hxuq/UT6dcHKQ3jRJIQLwf5CYMygvN7QY9ygiWbKIMwp+qHEI8QR1iqq85Xt9YX3TSdasUyK9bDbaFRz46QB1fgGhSBBWqgAe5AC7QBBq/gA3yDmfaivWuf2tcymtOynkuwIu3nFycQoAM=</latexit><latexit sha1_base64="FLiP//2qE3+ESHKYoQDGrixzD40=">AAACInicbZDLSsNAFIYn9VbjLerSzWARWiglKUK7LHTjwkUVe4GmhMlk0g6dXJiZCCX0bdz4JuJGxI0FH8ZpG4Vefhj4+c5/OHOOGzMqpGnOtNzO7t7+Qf5QPzo+OT0zzi86Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOuOm/N695lwQaPwSU5iMgjQMKQ+xUgq5BjN1MaIwcdpsWrfqzYPOWapbJf1f/6Ha9uxVdIdo2BWzIXgprEyUwCZWo7xZnsRTgISSsyQEH3LjOUgRVxSzMhUtxNBYoTHaEjSxYpTeKOQB/2IqxdKuKArORQIMQlclQyQHIn12hxuq/UT6dcHKQ3jRJIQLwf5CYMygvN7QY9ygiWbKIMwp+qHEI8QR1iqq85Xt9YX3TSdasUyK9bDbaFRz46QB1fgGhSBBWqgAe5AC7QBBq/gA3yDmfaivWuf2tcymtOynkuwIu3nFycQoAM=</latexit><latexit sha1_base64="FLiP//2qE3+ESHKYoQDGrixzD40=">AAACInicbZDLSsNAFIYn9VbjLerSzWARWiglKUK7LHTjwkUVe4GmhMlk0g6dXJiZCCX0bdz4JuJGxI0FH8ZpG4Vefhj4+c5/OHOOGzMqpGnOtNzO7t7+Qf5QPzo+OT0zzi86Iko4Jm0csYj3XCQIoyFpSyoZ6cWcoMBlpOuOm/N695lwQaPwSU5iMgjQMKQ+xUgq5BjN1MaIwcdpsWrfqzYPOWapbJf1f/6Ha9uxVdIdo2BWzIXgprEyUwCZWo7xZnsRTgISSsyQEH3LjOUgRVxSzMhUtxNBYoTHaEjSxYpTeKOQB/2IqxdKuKArORQIMQlclQyQHIn12hxuq/UT6dcHKQ3jRJIQLwf5CYMygvN7QY9ygiWbKIMwp+qHEI8QR1iqq85Xt9YX3TSdasUyK9bDbaFRz46QB1fgGhSBBWqgAe5AC7QBBq/gA3yDmfaivWuf2tcymtOynkuwIu3nFycQoAM=</latexit>

=3

R1 �R1 = �(1,1) �R(2�0) � �(2,1) �R(�7) � �(2,2) �R(�1)
<latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit>

where the multiplicities carry representations of the            coset CFT

=3

(E9)1 � (E9)1
(E9)2

<latexit sha1_base64="FOqZ6R5vmQJ73ZyDR1RwagFB6lw=">AAACHXicbVBLSwMxGPy2vmp9rXr0EixCvZTdIlgvUhDBYwX7gG5Zsmm2Dc0+SLJCWfa3ePGvCCLiRUH8N6btXtw6EBhmJiQzXsyZVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Gbu9x6pkCwKH9QspsMAj0PmM4KVllzz2vEFJmktdUSAbjM3vcrOXduJYp5IVFCzQqyRIdesWnVrAbRK7JxUIUfbNV+dUUSSgIaKcCzlwLZiNUyxUIxwmlWcRNIYkyke03TRLkNnWhohPxL6hAot1D85HEg5CzydDLCayKI3F//zBonym8OUhXGiaEiWD/kJRypC86nQiAlKFJ9pgolg+oeITLCeS+lBK7q6XSy6SrqNum3V7fuLaquZj1CGEziFGthwCS24gzZ0gMAzvMEnfBlPxovxbnwsoyUjv3MMf2B8/wJfEqCL</latexit><latexit sha1_base64="FOqZ6R5vmQJ73ZyDR1RwagFB6lw=">AAACHXicbVBLSwMxGPy2vmp9rXr0EixCvZTdIlgvUhDBYwX7gG5Zsmm2Dc0+SLJCWfa3ePGvCCLiRUH8N6btXtw6EBhmJiQzXsyZVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Gbu9x6pkCwKH9QspsMAj0PmM4KVllzz2vEFJmktdUSAbjM3vcrOXduJYp5IVFCzQqyRIdesWnVrAbRK7JxUIUfbNV+dUUSSgIaKcCzlwLZiNUyxUIxwmlWcRNIYkyke03TRLkNnWhohPxL6hAot1D85HEg5CzydDLCayKI3F//zBonym8OUhXGiaEiWD/kJRypC86nQiAlKFJ9pgolg+oeITLCeS+lBK7q6XSy6SrqNum3V7fuLaquZj1CGEziFGthwCS24gzZ0gMAzvMEnfBlPxovxbnwsoyUjv3MMf2B8/wJfEqCL</latexit><latexit sha1_base64="FOqZ6R5vmQJ73ZyDR1RwagFB6lw=">AAACHXicbVBLSwMxGPy2vmp9rXr0EixCvZTdIlgvUhDBYwX7gG5Zsmm2Dc0+SLJCWfa3ePGvCCLiRUH8N6btXtw6EBhmJiQzXsyZVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Gbu9x6pkCwKH9QspsMAj0PmM4KVllzz2vEFJmktdUSAbjM3vcrOXduJYp5IVFCzQqyRIdesWnVrAbRK7JxUIUfbNV+dUUSSgIaKcCzlwLZiNUyxUIxwmlWcRNIYkyke03TRLkNnWhohPxL6hAot1D85HEg5CzydDLCayKI3F//zBonym8OUhXGiaEiWD/kJRypC86nQiAlKFJ9pgolg+oeITLCeS+lBK7q6XSy6SrqNum3V7fuLaquZj1CGEziFGthwCS24gzZ0gMAzvMEnfBlPxovxbnwsoyUjv3MMf2B8/wJfEqCL</latexit><latexit sha1_base64="FOqZ6R5vmQJ73ZyDR1RwagFB6lw=">AAACHXicbVBLSwMxGPy2vmp9rXr0EixCvZTdIlgvUhDBYwX7gG5Zsmm2Dc0+SLJCWfa3ePGvCCLiRUH8N6btXtw6EBhmJiQzXsyZVJb1Y5TW1jc2t8rblZ3dvf0D8/CoK6NEENohEY9E38OSchbSjmKK034sKA48Tnve9Gbu9x6pkCwKH9QspsMAj0PmM4KVllzz2vEFJmktdUSAbjM3vcrOXduJYp5IVFCzQqyRIdesWnVrAbRK7JxUIUfbNV+dUUSSgIaKcCzlwLZiNUyxUIxwmlWcRNIYkyke03TRLkNnWhohPxL6hAot1D85HEg5CzydDLCayKI3F//zBonym8OUhXGiaEiWD/kJRypC86nQiAlKFJ9pgolg+oeITLCeS+lBK7q6XSy6SrqNum3V7fuLaquZj1CGEziFGthwCS24gzZ0gMAzvMEnfBlPxovxbnwsoyUjv3MMf2B8/wJfEqCL</latexit>

=3

c =
1
2

<latexit sha1_base64="OfnUD9zY5QV4tOkf0jkPJFUI8bU=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqswUUTdCwY3LCvYhbSmZNNOGJpMhuSOU0l9wI+JGwc/xF/wb03Y2bT0QOJxzwr3nhokUFn3/18ttbG5t7+R3C3v7B4dHxeOThtWpYbzOtNSmFVLLpYh5HQVK3koMpyqUvBmO7md+84UbK3T8hOOEdxUdxCISjKKTntldJzKUBZVeseSX/TnIOgkyUoIMtV7xp9PXLFU8Riapte3AT7A7oQYFk3xa6KSWJ5SN6IBP5mtOyYWT+iTSxr0YyVxdylFl7ViFLqkoDu2qNxP/89opRrfdiYiTFHnMFoOiVBLUZNaZ9IXhDOXYEcqMcBsSNqSuN7rLFFz1YLXoOmlUyoFfDh6vStXr7Ah5OINzuIQAbqAKD1CDOjBQ8Aaf8OUNvVfv3ftYRHNe9ucUluB9/wHBNItu</latexit><latexit sha1_base64="OfnUD9zY5QV4tOkf0jkPJFUI8bU=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqswUUTdCwY3LCvYhbSmZNNOGJpMhuSOU0l9wI+JGwc/xF/wb03Y2bT0QOJxzwr3nhokUFn3/18ttbG5t7+R3C3v7B4dHxeOThtWpYbzOtNSmFVLLpYh5HQVK3koMpyqUvBmO7md+84UbK3T8hOOEdxUdxCISjKKTntldJzKUBZVeseSX/TnIOgkyUoIMtV7xp9PXLFU8Riapte3AT7A7oQYFk3xa6KSWJ5SN6IBP5mtOyYWT+iTSxr0YyVxdylFl7ViFLqkoDu2qNxP/89opRrfdiYiTFHnMFoOiVBLUZNaZ9IXhDOXYEcqMcBsSNqSuN7rLFFz1YLXoOmlUyoFfDh6vStXr7Ah5OINzuIQAbqAKD1CDOjBQ8Aaf8OUNvVfv3ftYRHNe9ucUluB9/wHBNItu</latexit><latexit sha1_base64="OfnUD9zY5QV4tOkf0jkPJFUI8bU=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqswUUTdCwY3LCvYhbSmZNNOGJpMhuSOU0l9wI+JGwc/xF/wb03Y2bT0QOJxzwr3nhokUFn3/18ttbG5t7+R3C3v7B4dHxeOThtWpYbzOtNSmFVLLpYh5HQVK3koMpyqUvBmO7md+84UbK3T8hOOEdxUdxCISjKKTntldJzKUBZVeseSX/TnIOgkyUoIMtV7xp9PXLFU8Riapte3AT7A7oQYFk3xa6KSWJ5SN6IBP5mtOyYWT+iTSxr0YyVxdylFl7ViFLqkoDu2qNxP/89opRrfdiYiTFHnMFoOiVBLUZNaZ9IXhDOXYEcqMcBsSNqSuN7rLFFz1YLXoOmlUyoFfDh6vStXr7Ah5OINzuIQAbqAKD1CDOjBQ8Aaf8OUNvVfv3ftYRHNe9ucUluB9/wHBNItu</latexit><latexit sha1_base64="OfnUD9zY5QV4tOkf0jkPJFUI8bU=">AAAB5nicbVDLSgMxFL1TX7W+qi7dBIvgqswUUTdCwY3LCvYhbSmZNNOGJpMhuSOU0l9wI+JGwc/xF/wb03Y2bT0QOJxzwr3nhokUFn3/18ttbG5t7+R3C3v7B4dHxeOThtWpYbzOtNSmFVLLpYh5HQVK3koMpyqUvBmO7md+84UbK3T8hOOEdxUdxCISjKKTntldJzKUBZVeseSX/TnIOgkyUoIMtV7xp9PXLFU8Riapte3AT7A7oQYFk3xa6KSWJ5SN6IBP5mtOyYWT+iTSxr0YyVxdylFl7ViFLqkoDu2qNxP/89opRrfdiYiTFHnMFoOiVBLUZNaZ9IXhDOXYEcqMcBsSNqSuN7rLFFz1YLXoOmlUyoFfDh6vStXr7Ah5OINzuIQAbqAKD1CDOjBQ8Aaf8OUNvVfv3ftYRHNe9ucUluB9/wHBNItu</latexit>

[Goddard,Olive]specifically

=3

Cn � 32 Lcoset
n = 32

�
I� L(1)

n + L(1)
n � I� L(2)

n

�

<latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit>

rescaled coset Virasoro generators

=3

??
<latexit sha1_base64="EduW+2DK9qGNrRTcXwmpJgTow4c=">AAAB33icdVBNS0JBFL3Pvsy+rJZthiRoJfMiy1YKbVpa5AeoyLxxng7O+2DmvkDEdZuINgX9o/5C/6ZRX5BRBwYO55zh3nO9WEmDlH46mZXVtfWN7GZua3tndy+/f9AwUaK5qPNIRbrlMSOUDEUdJSrRirVggadE0xtdz/zmg9BGRuE9jmPRDdgglL7kDK10V6n08gVapHOQH6RE3asLl7ipUoAUtV7+o9OPeBKIELlixrRdGmN3wjRKrsQ010mMiBkfsYGYzPebkhMr9YkfaftCJHN1KccCY8aBZ5MBw6H57c3Ev7x2gn65O5FhnKAI+WKQnyiCEZmVJX2pBUc1toRxLe2GhA+ZZhztSXK2+nc/8j9pnBVdWnRvzwvVcnqELBzBMZyCC5dQhRuoQR04+PAEr/DmMOfReXZeFtGMk/45hCU4718keIjD</latexit><latexit sha1_base64="EduW+2DK9qGNrRTcXwmpJgTow4c=">AAAB33icdVBNS0JBFL3Pvsy+rJZthiRoJfMiy1YKbVpa5AeoyLxxng7O+2DmvkDEdZuINgX9o/5C/6ZRX5BRBwYO55zh3nO9WEmDlH46mZXVtfWN7GZua3tndy+/f9AwUaK5qPNIRbrlMSOUDEUdJSrRirVggadE0xtdz/zmg9BGRuE9jmPRDdgglL7kDK10V6n08gVapHOQH6RE3asLl7ipUoAUtV7+o9OPeBKIELlixrRdGmN3wjRKrsQ010mMiBkfsYGYzPebkhMr9YkfaftCJHN1KccCY8aBZ5MBw6H57c3Ev7x2gn65O5FhnKAI+WKQnyiCEZmVJX2pBUc1toRxLe2GhA+ZZhztSXK2+nc/8j9pnBVdWnRvzwvVcnqELBzBMZyCC5dQhRuoQR04+PAEr/DmMOfReXZeFtGMk/45hCU4718keIjD</latexit><latexit sha1_base64="EduW+2DK9qGNrRTcXwmpJgTow4c=">AAAB33icdVBNS0JBFL3Pvsy+rJZthiRoJfMiy1YKbVpa5AeoyLxxng7O+2DmvkDEdZuINgX9o/5C/6ZRX5BRBwYO55zh3nO9WEmDlH46mZXVtfWN7GZua3tndy+/f9AwUaK5qPNIRbrlMSOUDEUdJSrRirVggadE0xtdz/zmg9BGRuE9jmPRDdgglL7kDK10V6n08gVapHOQH6RE3asLl7ipUoAUtV7+o9OPeBKIELlixrRdGmN3wjRKrsQ010mMiBkfsYGYzPebkhMr9YkfaftCJHN1KccCY8aBZ5MBw6H57c3Ev7x2gn65O5FhnKAI+WKQnyiCEZmVJX2pBUc1toRxLe2GhA+ZZhztSXK2+nc/8j9pnBVdWnRvzwvVcnqELBzBMZyCC5dQhRuoQR04+PAEr/DmMOfReXZeFtGMk/45hCU4718keIjD</latexit><latexit sha1_base64="EduW+2DK9qGNrRTcXwmpJgTow4c=">AAAB33icdVBNS0JBFL3Pvsy+rJZthiRoJfMiy1YKbVpa5AeoyLxxng7O+2DmvkDEdZuINgX9o/5C/6ZRX5BRBwYO55zh3nO9WEmDlH46mZXVtfWN7GZua3tndy+/f9AwUaK5qPNIRbrlMSOUDEUdJSrRirVggadE0xtdz/zmg9BGRuE9jmPRDdgglL7kDK10V6n08gVapHOQH6RE3asLl7ipUoAUtV7+o9OPeBKIELlixrRdGmN3wjRKrsQ010mMiBkfsYGYzPebkhMr9YkfaftCJHN1KccCY8aBZ5MBw6H57c3Ev7x2gn65O5FhnKAI+WKQnyiCEZmVJX2pBUc1toRxLe2GhA+ZZhztSXK2+nc/8j9pnBVdWnRvzwvVcnqELBzBMZyCC5dQhRuoQR04+PAEr/DmMOfReXZeFtGMk/45hCU4718keIjD</latexit>



A B

Henning Samtleben                                                                                                      ENS Lyon

exceptional field theory for the affine algebra E9

section constraints

=3

R1 �R1 = �(1,1) �R(2�0) � �(2,1) �R(�7) � �(2,2) �R(�1)
<latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit><latexit sha1_base64="ibByKqVNcJPsP5Z4lwu2VmwkgF4="></latexit>

=3

Cn � 32 Lcoset
n = 32

�
I� L(1)

n + L(1)
n � I� L(2)

n

�

<latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit><latexit sha1_base64="Pm2SgMRXahbBulS5FZrG24WTKnM="></latexit>

rescaled coset Virasoro generators

=3

(��1| � ��2| + ��2| � ��1|) C1 = 0
<latexit sha1_base64="Wsc9jZKkEO4XUDplSJ3lCcbBtfE="></latexit><latexit sha1_base64="Wsc9jZKkEO4XUDplSJ3lCcbBtfE="></latexit><latexit sha1_base64="Wsc9jZKkEO4XUDplSJ3lCcbBtfE="></latexit><latexit sha1_base64="Wsc9jZKkEO4XUDplSJ3lCcbBtfE="></latexit>

=3

(��1|� ��2|) (C0 � I + �) = 0
<latexit sha1_base64="HisLoxg3sBrx5WsmsL/m6aKzZnw="></latexit><latexit sha1_base64="HisLoxg3sBrx5WsmsL/m6aKzZnw="></latexit><latexit sha1_base64="HisLoxg3sBrx5WsmsL/m6aKzZnw="></latexit><latexit sha1_base64="HisLoxg3sBrx5WsmsL/m6aKzZnw="></latexit>

=3

(��1| � ��2|) C�n = 0 , �n > 0
<latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit>

etc.

=3

�� �(M � �N) C1
MN

PQ = 0
<latexit sha1_base64="SiolaT4Nb2rXCXvilNj/yVeMYW8="></latexit><latexit sha1_base64="SiolaT4Nb2rXCXvilNj/yVeMYW8="></latexit><latexit sha1_base64="SiolaT4Nb2rXCXvilNj/yVeMYW8="></latexit><latexit sha1_base64="SiolaT4Nb2rXCXvilNj/yVeMYW8="></latexit>

=3

(��1| � ��2|) C�n = 0 , �n > 0
<latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit><latexit sha1_base64="E1OJYuL80qY1gasDTi1mcWhKXmc="></latexit>

:

reproduce correct higher-dimensional constraints & solutions 

sufficient in order to define consistent generalised diffeomorphisms
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generalised diffeomorphisms

=3

L�V
M = �N�NV M + ZMN

PQ �N�P V Q
<latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit>

index-free notation

=3

= �N�NV M + � (Padj)N
P

M
Q (�N�P ) V Q + � �N�N V M

<latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit>

=3

= �N�NV M � �AB (TA)P
N (TB)Q

M (�N�P ) V Q � �N�N V M
<latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit>

=3�
TA

�
=

�
T�,n, L0,K

�

<latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit>

full affine algebra

=3

(C0)NM
PQ

<latexit sha1_base64="JzpGhoeQVoXX93Xg3dwOBMvtf4c=">AAAB8HicbVDLSsNAFL2pr1pfqS7dDBahbkoigl0WunGjpGAf0NYwmU7aoZMHMxOlhPyHGxE3Cn6Jv+DfOG2zaeuBgcM5Z7j3XC/mTCrL+jUKW9s7u3vF/dLB4dHxiVk+7cgoEYS2ScQj0fOwpJyFtK2Y4rQXC4oDj9OuN23O/e4zFZJF4aOaxXQY4HHIfEaw0pJrlqtN17p6Sh/uszRzU6eVuWbFqlkLoE1i56QCORzX/BmMIpIENFSEYyn7thWrYYqFYoTTrDRIJI0xmeIxTRcLZ+hSSyPkR0K/UKGFupLDgZSzwNPJAKuJXPfm4n9eP1F+fZiyME4UDclykJ9wpCI0b49GTFCi+EwTTATTGyIywQITpW9U0tXt9aKbpHNds62a3bqpNOr5EYpwDhdQBRtuoQF34EAbCLzAG3zClyGMV+Pd+FhGC0b+5wxWYHz/AfmBjvo=</latexit><latexit sha1_base64="JzpGhoeQVoXX93Xg3dwOBMvtf4c=">AAAB8HicbVDLSsNAFL2pr1pfqS7dDBahbkoigl0WunGjpGAf0NYwmU7aoZMHMxOlhPyHGxE3Cn6Jv+DfOG2zaeuBgcM5Z7j3XC/mTCrL+jUKW9s7u3vF/dLB4dHxiVk+7cgoEYS2ScQj0fOwpJyFtK2Y4rQXC4oDj9OuN23O/e4zFZJF4aOaxXQY4HHIfEaw0pJrlqtN17p6Sh/uszRzU6eVuWbFqlkLoE1i56QCORzX/BmMIpIENFSEYyn7thWrYYqFYoTTrDRIJI0xmeIxTRcLZ+hSSyPkR0K/UKGFupLDgZSzwNPJAKuJXPfm4n9eP1F+fZiyME4UDclykJ9wpCI0b49GTFCi+EwTTATTGyIywQITpW9U0tXt9aKbpHNds62a3bqpNOr5EYpwDhdQBRtuoQF34EAbCLzAG3zClyGMV+Pd+FhGC0b+5wxWYHz/AfmBjvo=</latexit><latexit sha1_base64="JzpGhoeQVoXX93Xg3dwOBMvtf4c=">AAAB8HicbVDLSsNAFL2pr1pfqS7dDBahbkoigl0WunGjpGAf0NYwmU7aoZMHMxOlhPyHGxE3Cn6Jv+DfOG2zaeuBgcM5Z7j3XC/mTCrL+jUKW9s7u3vF/dLB4dHxiVk+7cgoEYS2ScQj0fOwpJyFtK2Y4rQXC4oDj9OuN23O/e4zFZJF4aOaxXQY4HHIfEaw0pJrlqtN17p6Sh/uszRzU6eVuWbFqlkLoE1i56QCORzX/BmMIpIENFSEYyn7thWrYYqFYoTTrDRIJI0xmeIxTRcLZ+hSSyPkR0K/UKGFupLDgZSzwNPJAKuJXPfm4n9eP1F+fZiyME4UDclykJ9wpCI0b49GTFCi+EwTTATTGyIywQITpW9U0tXt9aKbpHNds62a3bqpNOr5EYpwDhdQBRtuoQF34EAbCLzAG3zClyGMV+Pd+FhGC0b+5wxWYHz/AfmBjvo=</latexit><latexit sha1_base64="JzpGhoeQVoXX93Xg3dwOBMvtf4c=">AAAB8HicbVDLSsNAFL2pr1pfqS7dDBahbkoigl0WunGjpGAf0NYwmU7aoZMHMxOlhPyHGxE3Cn6Jv+DfOG2zaeuBgcM5Z7j3XC/mTCrL+jUKW9s7u3vF/dLB4dHxiVk+7cgoEYS2ScQj0fOwpJyFtK2Y4rQXC4oDj9OuN23O/e4zFZJF4aOaxXQY4HHIfEaw0pJrlqtN17p6Sh/uszRzU6eVuWbFqlkLoE1i56QCORzX/BmMIpIENFSEYyn7thWrYYqFYoTTrDRIJI0xmeIxTRcLZ+hSSyPkR0K/UKGFupLDgZSzwNPJAKuJXPfm4n9eP1F+fZiyME4UDclykJ9wpCI0b49GTFCi+EwTTATTGyIywQITpW9U0tXt9aKbpHNds62a3bqpNOr5EYpwDhdQBRtuoQF34EAbCLzAG3zClyGMV+Pd+FhGC0b+5wxWYHz/AfmBjvo=</latexit>

=3

= 32
�
I� L(1)

0 + L(1)
0 � I� L(2)

0

�NM

PQ
<latexit sha1_base64="szDt/jpA0dHQhHzk9HGiW7UmaA0="></latexit><latexit sha1_base64="szDt/jpA0dHQhHzk9HGiW7UmaA0="></latexit><latexit sha1_base64="szDt/jpA0dHQhHzk9HGiW7UmaA0="></latexit><latexit sha1_base64="szDt/jpA0dHQhHzk9HGiW7UmaA0="></latexit>

=3

L�|
1
V � = �

2
�V |

2
�� � |

1
V �+ �

2
��|(

12
C0 � I)|

2
�� � |

1
V � ,

<latexit sha1_base64="zcVdalb3hqsg4Mjn1rFE2c0UOlo="></latexit><latexit sha1_base64="zcVdalb3hqsg4Mjn1rFE2c0UOlo="></latexit><latexit sha1_base64="zcVdalb3hqsg4Mjn1rFE2c0UOlo="></latexit><latexit sha1_base64="zcVdalb3hqsg4Mjn1rFE2c0UOlo="></latexit>

additional symmetry
=3

L�V M = C�1
NM

PQ �N
P V Q

<latexit sha1_base64="lLEO5thY9NeUy8Sd+hAVQKp0qdQ="></latexit><latexit sha1_base64="lLEO5thY9NeUy8Sd+hAVQKp0qdQ="></latexit><latexit sha1_base64="lLEO5thY9NeUy8Sd+hAVQKp0qdQ="></latexit><latexit sha1_base64="lLEO5thY9NeUy8Sd+hAVQKp0qdQ="></latexit>

=3

�N
P

<latexit sha1_base64="nKtAP7TJLmTa5rtLv6nFGkRuYtI=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4KCEjVuuu4MaVVLQPaGKYTCfp0MmDmYlQQn7Djb/iRkQQBff+jWmaLtp6YOBw7rl37j1OxKiQhvGrlFZW19Y3ypuVre2d3T11/6Ajwphj0sYhC3nPQYIwGpC2pJKRXsQJ8h1Gus7oelLvPhEuaBg8yHFELB95AXUpRjKTbLWemPmQPvccKzF0I0fN0OsGvLqANVgoqXlPPR/Zt0n62EpttTqzastk1lMFBVq2+mkOQhz7JJCYISH60IiklSAuKWYkrZixIBHCI+SRJN8n1U4yaaC5Ic9eILVcnfMhX4ix72ROH8mhWKxNxP9q/Vi6DSuhQRRLEuDpR27MNBlqk4S0AeUESzbOCMKcZhtqeIg4wjLLsZKdDhcPXSadMx0aOrw7rzYbRQhlcASOwSmA4BI0wQ1ogTbA4AW8gS/wrTwrr8q78jG1lpSi5xDMQfn5A0QNmkU=</latexit><latexit sha1_base64="nKtAP7TJLmTa5rtLv6nFGkRuYtI=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4KCEjVuuu4MaVVLQPaGKYTCfp0MmDmYlQQn7Djb/iRkQQBff+jWmaLtp6YOBw7rl37j1OxKiQhvGrlFZW19Y3ypuVre2d3T11/6Ajwphj0sYhC3nPQYIwGpC2pJKRXsQJ8h1Gus7oelLvPhEuaBg8yHFELB95AXUpRjKTbLWemPmQPvccKzF0I0fN0OsGvLqANVgoqXlPPR/Zt0n62EpttTqzastk1lMFBVq2+mkOQhz7JJCYISH60IiklSAuKWYkrZixIBHCI+SRJN8n1U4yaaC5Ic9eILVcnfMhX4ix72ROH8mhWKxNxP9q/Vi6DSuhQRRLEuDpR27MNBlqk4S0AeUESzbOCMKcZhtqeIg4wjLLsZKdDhcPXSadMx0aOrw7rzYbRQhlcASOwSmA4BI0wQ1ogTbA4AW8gS/wrTwrr8q78jG1lpSi5xDMQfn5A0QNmkU=</latexit><latexit sha1_base64="nKtAP7TJLmTa5rtLv6nFGkRuYtI=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4KCEjVuuu4MaVVLQPaGKYTCfp0MmDmYlQQn7Djb/iRkQQBff+jWmaLtp6YOBw7rl37j1OxKiQhvGrlFZW19Y3ypuVre2d3T11/6Ajwphj0sYhC3nPQYIwGpC2pJKRXsQJ8h1Gus7oelLvPhEuaBg8yHFELB95AXUpRjKTbLWemPmQPvccKzF0I0fN0OsGvLqANVgoqXlPPR/Zt0n62EpttTqzastk1lMFBVq2+mkOQhz7JJCYISH60IiklSAuKWYkrZixIBHCI+SRJN8n1U4yaaC5Ic9eILVcnfMhX4ix72ROH8mhWKxNxP9q/Vi6DSuhQRRLEuDpR27MNBlqk4S0AeUESzbOCMKcZhtqeIg4wjLLsZKdDhcPXSadMx0aOrw7rzYbRQhlcASOwSmA4BI0wQ1ogTbA4AW8gS/wrTwrr8q78jG1lpSi5xDMQfn5A0QNmkU=</latexit><latexit sha1_base64="nKtAP7TJLmTa5rtLv6nFGkRuYtI=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK4KCEjVuuu4MaVVLQPaGKYTCfp0MmDmYlQQn7Djb/iRkQQBff+jWmaLtp6YOBw7rl37j1OxKiQhvGrlFZW19Y3ypuVre2d3T11/6Ajwphj0sYhC3nPQYIwGpC2pJKRXsQJ8h1Gus7oelLvPhEuaBg8yHFELB95AXUpRjKTbLWemPmQPvccKzF0I0fN0OsGvLqANVgoqXlPPR/Zt0n62EpttTqzastk1lMFBVq2+mkOQhz7JJCYISH60IiklSAuKWYkrZixIBHCI+SRJN8n1U4yaaC5Ic9eILVcnfMhX4ix72ROH8mhWKxNxP9q/Vi6DSuhQRRLEuDpR27MNBlqk4S0AeUESzbOCMKcZhtqeIg4wjLLsZKdDhcPXSadMx0aOrw7rzYbRQhlcASOwSmA4BI0wQ1ogTbA4AW8gS/wrTwrr8q78jG1lpSi5xDMQfn5A0QNmkU=</latexit>

with covariantly constrained parameter

as expected: do not close into an algebra   (but come close…)

weight compensating internal derivative

=
3 � � � � � � � � � � � � � � � � � � � � � � � � � � � <latexit sha1_base64="5QKvrsTGC6vYKgPbxp4ReRg1Qtk=">AAACJnicdVDLSsNAFJ3UV42vqks3wSK4KokIdllwocsK9gFNKZPpTTt0MgkzN0II/R83/ocrNyIiKPgpTttsbPUyA4dzz70z5wSJ4Bpd98Mqra1vbG6Vt+2d3b39g8rhUVvHqWLQYrGIVTegGgSX0EKOArqJAhoFAjrB5HrW7zyA0jyW95gl0I/oSPKQM4qGGlRufAEh+rntBzDiMqdK0Wyas6nt+/8fkMNCafuKj8ZYG1Sqbs2dl7MKvAJUSVHNQeXZH8YsjUAiE1Trnucm2DdbkTMBZm+qIaFsQkeQz21OnTNDDZ0wVuZKdObsLx2NtM6iwCgjimO93JuRf/V6KYb1fs5lkiJItngoTIWDsTPLzBlyBQxFZgBlipsfOmxMFWVokrWNdW/Z6CpoX9Q8t+bdXVYb9SKEMjkhp+SceOSKNMgtaZIWYeSJvJJP8mU9Wi/Wm/W+kJasYuaY/Crr+weCN6MF</latexit><latexit sha1_base64="5QKvrsTGC6vYKgPbxp4ReRg1Qtk=">AAACJnicdVDLSsNAFJ3UV42vqks3wSK4KokIdllwocsK9gFNKZPpTTt0MgkzN0II/R83/ocrNyIiKPgpTttsbPUyA4dzz70z5wSJ4Bpd98Mqra1vbG6Vt+2d3b39g8rhUVvHqWLQYrGIVTegGgSX0EKOArqJAhoFAjrB5HrW7zyA0jyW95gl0I/oSPKQM4qGGlRufAEh+rntBzDiMqdK0Wyas6nt+/8fkMNCafuKj8ZYG1Sqbs2dl7MKvAJUSVHNQeXZH8YsjUAiE1Trnucm2DdbkTMBZm+qIaFsQkeQz21OnTNDDZ0wVuZKdObsLx2NtM6iwCgjimO93JuRf/V6KYb1fs5lkiJItngoTIWDsTPLzBlyBQxFZgBlipsfOmxMFWVokrWNdW/Z6CpoX9Q8t+bdXVYb9SKEMjkhp+SceOSKNMgtaZIWYeSJvJJP8mU9Wi/Wm/W+kJasYuaY/Crr+weCN6MF</latexit><latexit sha1_base64="5QKvrsTGC6vYKgPbxp4ReRg1Qtk=">AAACJnicdVDLSsNAFJ3UV42vqks3wSK4KokIdllwocsK9gFNKZPpTTt0MgkzN0II/R83/ocrNyIiKPgpTttsbPUyA4dzz70z5wSJ4Bpd98Mqra1vbG6Vt+2d3b39g8rhUVvHqWLQYrGIVTegGgSX0EKOArqJAhoFAjrB5HrW7zyA0jyW95gl0I/oSPKQM4qGGlRufAEh+rntBzDiMqdK0Wyas6nt+/8fkMNCafuKj8ZYG1Sqbs2dl7MKvAJUSVHNQeXZH8YsjUAiE1Trnucm2DdbkTMBZm+qIaFsQkeQz21OnTNDDZ0wVuZKdObsLx2NtM6iwCgjimO93JuRf/V6KYb1fs5lkiJItngoTIWDsTPLzBlyBQxFZgBlipsfOmxMFWVokrWNdW/Z6CpoX9Q8t+bdXVYb9SKEMjkhp+SceOSKNMgtaZIWYeSJvJJP8mU9Wi/Wm/W+kJasYuaY/Crr+weCN6MF</latexit><latexit sha1_base64="5QKvrsTGC6vYKgPbxp4ReRg1Qtk=">AAACJnicdVDLSsNAFJ3UV42vqks3wSK4KokIdllwocsK9gFNKZPpTTt0MgkzN0II/R83/ocrNyIiKPgpTttsbPUyA4dzz70z5wSJ4Bpd98Mqra1vbG6Vt+2d3b39g8rhUVvHqWLQYrGIVTegGgSX0EKOArqJAhoFAjrB5HrW7zyA0jyW95gl0I/oSPKQM4qGGlRufAEh+rntBzDiMqdK0Wyas6nt+/8fkMNCafuKj8ZYG1Sqbs2dl7MKvAJUSVHNQeXZH8YsjUAiE1Trnucm2DdbkTMBZm+qIaFsQkeQz21OnTNDDZ0wVuZKdObsLx2NtM6iwCgjimO93JuRf/V6KYb1fs5lkiJItngoTIWDsTPLzBlyBQxFZgBlipsfOmxMFWVokrWNdW/Z6CpoX9Q8t+bdXVYb9SKEMjkhp+SceOSKNMgtaZIWYeSJvJJP8mU9Wi/Wm/W+kJasYuaY/Crr+weCN6MF</latexit>
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exceptional field theory for the affine algebra E9

generalised diffeomorphisms

=3

L�V
M = �N�NV M + ZMN

PQ �N�P V Q
<latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit><latexit sha1_base64="aUJPggIVAiA9IVN/nGohvZ4iEt0="></latexit>

index-free notation

=3

= �N�NV M + � (Padj)N
P

M
Q (�N�P ) V Q + � �N�N V M

<latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit><latexit sha1_base64="vNOnYelYbHOfqvMYeDUddlQ7LGY="></latexit>

=3

= �N�NV M � �AB (TA)P
N (TB)Q

M (�N�P ) V Q � �N�N V M
<latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit><latexit sha1_base64="YKzjjxumSVc45VmM8ymeDIlGHHA="></latexit>

=3�
TA

�
=

�
T�,n, L0,K

�

<latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit><latexit sha1_base64="Jo0zjVuLXV3tsf5Jxfbtdx1/90U=">AAACJXicbVDLSgMxAMzWV62vqkcvwSJ4KGVXBAtFqAoi6KFCX9CtSzbNtqHZB0lWKMv2d7z4IV68iAii4K+YbtdDWwcCw8yEZMYOGBVS1z+1zNLyyupadj23sbm1vZPf3WsKP+SYNLDPfN62kSCMeqQhqWSkHXCCXJuRlj28mvitR8IF9b26HAWk66K+Rx2KkVSSlb82L2nfjMxK/SGKTIwYvIhjs5Ko8fh8nJv6UAWsyEQsGKCiFxfhnaUX4S38S1r5gl7SE8BFYqSkAFLUrPyL2fNx6BJPYoaE6Bh6ILsR4pJiRuKcGQoSIDxEfRIlLWN4pKQedHyujidhos7kkCvEyLVV0kVyIOa9ifif1wmlU+5G1AtCSTw8fcgJGZQ+nEwGe5QTLNlIEYQ5VT+EeIA4wlINm1PVjfmii6R5UjL0knF/WqiW0xGy4AAcgmNggDNQBTegBhoAg2fwBr7At/akvWrv2sc0mtHSO/tgBtrPL1EjovM=</latexit>

full affine algebra

=
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close into an algebra  (modulo section constraints)
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algebra closes

where we used the section constraint (3.8a) in the last step. Together, we obtain
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cf., (4.19). We recall that the weight of |⌃ih⇡
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| is shifted due to (4.16), explaining the absence

of the �1 in the C
0

term in the Lie derivative.

As a last step we consider the commutator of two ⌃ gauge transformations. Two successive
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where we used the identity (2.25) in the first step, the section constraint (3.8b) in the second,

and finally that the result is antisymmetric, modulo the same section constraint. This concludes

the proof of closure of the gauge algebra.

To summarise, we have shown the closure of transformations (4.15) into an “algebra”2
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2As in the lower-dimensional cases, this will not be a Lie algebra, since the corresponding brackets do not

satisfy Jacobi identities. The proper structure, which in the double field theory situation is a Courant algebroid,

is maybe best described in an L1 framework [51,52].
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where we used the identity (2.25) in the first step, the section constraint (3.8b) in the second,

and finally that the result is antisymmetric, modulo the same section constraint. This concludes

the proof of closure of the gauge algebra.

To summarise, we have shown the closure of transformations (4.15) into an “algebra”2
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2As in the lower-dimensional cases, this will not be a Lie algebra, since the corresponding brackets do not

satisfy Jacobi identities. The proper structure, which in the double field theory situation is a Courant algebroid,

is maybe best described in an L1 framework [51,52].
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where we used the section constraint (3.8a) in the last step. Together, we obtain
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where we used the identity (2.25) in the first step, the section constraint (3.8b) in the second,

and finally that the result is antisymmetric, modulo the same section constraint. This concludes

the proof of closure of the gauge algebra.

To summarise, we have shown the closure of transformations (4.15) into an “algebra”2
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2As in the lower-dimensional cases, this will not be a Lie algebra, since the corresponding brackets do not

satisfy Jacobi identities. The proper structure, which in the double field theory situation is a Courant algebroid,

is maybe best described in an L1 framework [51,52].
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only relies on commutation relations of the coset Virasoro generators

the computation is remarkably simple !
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not on any details on the E8(8) structure constants…

modulo section constraints, non-associative, Jacobiator
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exceptional field theory for the affine algebra E9

recall: invariant actions  

 with ‘potential’ (invariant under generalised diffeomorphisms) for

e.g. E6(6) ExFT with D=5

 in a Borel gauge, such that at given level,             has only finitely many entries
=3

MMN
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main challenge: construct the invariant ‘potential’ for E9(9)
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(JM )K
L = MLP �MMPK
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 building blocks:
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main challenge: construct the invariant ‘potential’ for E9(9)
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<latexit sha1_base64="4n7nz9QRkflEVyC0cDOgd/MmAe0=">AAACGXicbVBbS8MwGE3nbc5b1UdfgkOYIKMVwSEIA1/EbVDBXWDdSpplW1h6IUmFUbo/4ot/xRcZvij45L+x3YqwzQ8Ch3NOvuQc22dUSE37UTJr6xubW9nt3M7u3v6BenjUEF7AMaljj3m8ZSNBGHVJXVLJSMvnBDk2I017dJfozWfCBfXcJzn2ScdBA5f2KUYypiz1pvBg1c67lTCyqnByO4GhiRGDtcgKq0YEzQvTR1xSxKzanxRG3dCoRJaa14rabOAq0FOQB+kYljo1ex4OHOJKzJAQbV3zZSdM9mNGopwZCOIjPEIDEs6SRfAspnqw7/H4uBLO2AUfcoQYO3bsdJAcimUtIf/T2oHslzohdf1AEhfPH+oHDEoPJjXBHuUESzaOAcKcxj+EeIg4wjIuMxdH15eDroLGZVHXivrjVb5cSkvIghNwCgpAB9egDO6BAeoAg1fwDj7Bl/KivClT5WNuzSjpnWOwMMr3L2conxc=</latexit><latexit sha1_base64="4n7nz9QRkflEVyC0cDOgd/MmAe0=">AAACGXicbVBbS8MwGE3nbc5b1UdfgkOYIKMVwSEIA1/EbVDBXWDdSpplW1h6IUmFUbo/4ot/xRcZvij45L+x3YqwzQ8Ch3NOvuQc22dUSE37UTJr6xubW9nt3M7u3v6BenjUEF7AMaljj3m8ZSNBGHVJXVLJSMvnBDk2I017dJfozWfCBfXcJzn2ScdBA5f2KUYypiz1pvBg1c67lTCyqnByO4GhiRGDtcgKq0YEzQvTR1xSxKzanxRG3dCoRJaa14rabOAq0FOQB+kYljo1ex4OHOJKzJAQbV3zZSdM9mNGopwZCOIjPEIDEs6SRfAspnqw7/H4uBLO2AUfcoQYO3bsdJAcimUtIf/T2oHslzohdf1AEhfPH+oHDEoPJjXBHuUESzaOAcKcxj+EeIg4wjIuMxdH15eDroLGZVHXivrjVb5cSkvIghNwCgpAB9egDO6BAeoAg1fwDj7Bl/KivClT5WNuzSjpnWOwMMr3L2conxc=</latexit><latexit sha1_base64="4n7nz9QRkflEVyC0cDOgd/MmAe0=">AAACGXicbVBbS8MwGE3nbc5b1UdfgkOYIKMVwSEIA1/EbVDBXWDdSpplW1h6IUmFUbo/4ot/xRcZvij45L+x3YqwzQ8Ch3NOvuQc22dUSE37UTJr6xubW9nt3M7u3v6BenjUEF7AMaljj3m8ZSNBGHVJXVLJSMvnBDk2I017dJfozWfCBfXcJzn2ScdBA5f2KUYypiz1pvBg1c67lTCyqnByO4GhiRGDtcgKq0YEzQvTR1xSxKzanxRG3dCoRJaa14rabOAq0FOQB+kYljo1ex4OHOJKzJAQbV3zZSdM9mNGopwZCOIjPEIDEs6SRfAspnqw7/H4uBLO2AUfcoQYO3bsdJAcimUtIf/T2oHslzohdf1AEhfPH+oHDEoPJjXBHuUESzaOAcKcxj+EeIg4wjIuMxdH15eDroLGZVHXivrjVb5cSkvIghNwCgpAB9egDO6BAeoAg1fwDj7Bl/KivClT5WNuzSjpnWOwMMr3L2conxc=</latexit><latexit sha1_base64="4n7nz9QRkflEVyC0cDOgd/MmAe0=">AAACGXicbVBbS8MwGE3nbc5b1UdfgkOYIKMVwSEIA1/EbVDBXWDdSpplW1h6IUmFUbo/4ot/xRcZvij45L+x3YqwzQ8Ch3NOvuQc22dUSE37UTJr6xubW9nt3M7u3v6BenjUEF7AMaljj3m8ZSNBGHVJXVLJSMvnBDk2I017dJfozWfCBfXcJzn2ScdBA5f2KUYypiz1pvBg1c67lTCyqnByO4GhiRGDtcgKq0YEzQvTR1xSxKzanxRG3dCoRJaa14rabOAq0FOQB+kYljo1ex4OHOJKzJAQbV3zZSdM9mNGopwZCOIjPEIDEs6SRfAspnqw7/H4uBLO2AUfcoQYO3bsdJAcimUtIf/T2oHslzohdf1AEhfPH+oHDEoPJjXBHuUESzaOAcKcxj+EeIg4wjIuMxdH15eDroLGZVHXivrjVb5cSkvIghNwCgpAB9egDO6BAeoAg1fwDj7Bl/KivClT5WNuzSjpnWOwMMr3L2conxc=</latexit>

 building blocks:

expand on E9(9), (for simplicity truncate to            )
=3

�̃ = 0
<latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit>

generic contribution
=3

V1 = ��1MMN JM
A JM

B �AB
<latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit>

generic contribution
=3

V2 = ��1MMN (JM )K
L (JL)N

K
<latexit sha1_base64="ZMXCimN7Ry+J5SRYDKTICm03QWM="></latexit><latexit sha1_base64="ZMXCimN7Ry+J5SRYDKTICm03QWM="></latexit><latexit sha1_base64="ZMXCimN7Ry+J5SRYDKTICm03QWM="></latexit><latexit sha1_base64="ZMXCimN7Ry+J5SRYDKTICm03QWM="></latexit>

specific contribution
=3

V3 = �MMN (J�1,K)M
L (J�1,L)N

K
<latexit sha1_base64="uY5DeTZv83CHyuZLFEcDJW2RUsY="></latexit><latexit sha1_base64="uY5DeTZv83CHyuZLFEcDJW2RUsY="></latexit><latexit sha1_base64="uY5DeTZv83CHyuZLFEcDJW2RUsY="></latexit><latexit sha1_base64="uY5DeTZv83CHyuZLFEcDJW2RUsY="></latexit>

in terms of the shifted current

=3

(J�1)M

���
�̃=0

= JM
� m T�,m�1 + JM

0 L�1 + �M K
<latexit sha1_base64="73vz8Ffjad/vnjwnAVz/Lk+joB0="></latexit><latexit sha1_base64="73vz8Ffjad/vnjwnAVz/Lk+joB0="></latexit><latexit sha1_base64="73vz8Ffjad/vnjwnAVz/Lk+joB0="></latexit><latexit sha1_base64="73vz8Ffjad/vnjwnAVz/Lk+joB0="></latexit>

bringing in the extra scalar fields
=3
�M

<latexit sha1_base64="A6lXzLSqB05q++2y9eBdr4fp6bk=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VwUWIiPuqu4MaNUME+oAlhMp20QycPZiZCCfkHN/6KGxE3Cv0F/8Zpmi7aemDgcM6ZmXuPFzMqpGn+aqW19Y3NrfJ2ZWd3b/9APzxqiyjhmLRwxCLe9ZAgjIakJalkpBtzggKPkY43up/6nRfCBY3CZzmOiROgQUh9ipFUkqtfpHb+SI8PPCc1DTNHzTSuTevuxqpZhZLZeEjdx8zVq/MQXCXzdBUUaLr6xO5HOAlIKDFDQvQsM5ZOirikmJGsYieCxAiP0ICk+SQZPFNSH/oRVyeUMFcXcigQYhx4KhkgORTL3lT8z+sl0q87KQ3jRJIQzz7yEwZlBKfdwD7lBEs2VgRhTtWEEA8RR1iqBitqdWt50VXSvjQs07CerqqNelFCGZyAU3AOLHALGuABNEELYPAGPsA3+NFetXftU/uaRUtacecYLECb/AGFZ5el</latexit><latexit sha1_base64="A6lXzLSqB05q++2y9eBdr4fp6bk=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VwUWIiPuqu4MaNUME+oAlhMp20QycPZiZCCfkHN/6KGxE3Cv0F/8Zpmi7aemDgcM6ZmXuPFzMqpGn+aqW19Y3NrfJ2ZWd3b/9APzxqiyjhmLRwxCLe9ZAgjIakJalkpBtzggKPkY43up/6nRfCBY3CZzmOiROgQUh9ipFUkqtfpHb+SI8PPCc1DTNHzTSuTevuxqpZhZLZeEjdx8zVq/MQXCXzdBUUaLr6xO5HOAlIKDFDQvQsM5ZOirikmJGsYieCxAiP0ICk+SQZPFNSH/oRVyeUMFcXcigQYhx4KhkgORTL3lT8z+sl0q87KQ3jRJIQzz7yEwZlBKfdwD7lBEs2VgRhTtWEEA8RR1iqBitqdWt50VXSvjQs07CerqqNelFCGZyAU3AOLHALGuABNEELYPAGPsA3+NFetXftU/uaRUtacecYLECb/AGFZ5el</latexit><latexit sha1_base64="A6lXzLSqB05q++2y9eBdr4fp6bk=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VwUWIiPuqu4MaNUME+oAlhMp20QycPZiZCCfkHN/6KGxE3Cv0F/8Zpmi7aemDgcM6ZmXuPFzMqpGn+aqW19Y3NrfJ2ZWd3b/9APzxqiyjhmLRwxCLe9ZAgjIakJalkpBtzggKPkY43up/6nRfCBY3CZzmOiROgQUh9ipFUkqtfpHb+SI8PPCc1DTNHzTSuTevuxqpZhZLZeEjdx8zVq/MQXCXzdBUUaLr6xO5HOAlIKDFDQvQsM5ZOirikmJGsYieCxAiP0ICk+SQZPFNSH/oRVyeUMFcXcigQYhx4KhkgORTL3lT8z+sl0q87KQ3jRJIQzz7yEwZlBKfdwD7lBEs2VgRhTtWEEA8RR1iqBitqdWt50VXSvjQs07CerqqNelFCGZyAU3AOLHALGuABNEELYPAGPsA3+NFetXftU/uaRUtacecYLECb/AGFZ5el</latexit><latexit sha1_base64="A6lXzLSqB05q++2y9eBdr4fp6bk=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0VwUWIiPuqu4MaNUME+oAlhMp20QycPZiZCCfkHN/6KGxE3Cv0F/8Zpmi7aemDgcM6ZmXuPFzMqpGn+aqW19Y3NrfJ2ZWd3b/9APzxqiyjhmLRwxCLe9ZAgjIakJalkpBtzggKPkY43up/6nRfCBY3CZzmOiROgQUh9ipFUkqtfpHb+SI8PPCc1DTNHzTSuTevuxqpZhZLZeEjdx8zVq/MQXCXzdBUUaLr6xO5HOAlIKDFDQvQsM5ZOirikmJGsYieCxAiP0ICk+SQZPFNSH/oRVyeUMFcXcigQYhx4KhkgORTL3lT8z+sl0q87KQ3jRJIQzz7yEwZlBKfdwD7lBEs2VgRhTtWEEA8RR1iqBitqdWt50VXSvjQs07CerqqNelFCGZyAU3AOLHALGuABNEELYPAGPsA3+NFetXftU/uaRUtacecYLECb/AGFZ5el</latexit>

=3

JM

���
�̃=0

= JM
� m T� m + JM

0 L0 + JM
(K) K

<latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit>

=3

= JM
A TA

<latexit sha1_base64="zzcKn++kmKg3DQc6EWISCTU2wGY=">AAAB/HicbVDLSsNAFL3xWesr6lKEwSK4kJKIYDdCxY0IQoW+oKlhMp20QycPZiZCCe3GX3Ej4kbBb/AX/BunbVy09cDA4Zwz3HuPF3MmlWX9GEvLK6tr67mN/ObW9s6uubdfl1EiCK2RiEei6WFJOQtpTTHFaTMWFAcepw2vfzP2G09USBaFVTWIaTvA3ZD5jGClJdc8Gl2N7tz7dPiYOgRzdD10zqruH3fNglW0JkCLxM5IATJUXPPb6UQkCWioCMdStmwrVu0UC8UIp8O8k0gaY9LHXZpOlh+iEy11kB8J/UKFJupMDgdSDgJPJwOsenLeG4v/ea1E+aV2ysI4UTQk00F+wpGK0LgJ1GGCEsUHmmAimN4QkR4WmCjdV16fbs8fukjq50XbKtoPF4VyKSshB4dwDKdgwyWU4RYqUAMCz/AKH/BpjIwX4814n0aXjOzPAczA+PoF0wiT+A==</latexit><latexit sha1_base64="zzcKn++kmKg3DQc6EWISCTU2wGY=">AAAB/HicbVDLSsNAFL3xWesr6lKEwSK4kJKIYDdCxY0IQoW+oKlhMp20QycPZiZCCe3GX3Ej4kbBb/AX/BunbVy09cDA4Zwz3HuPF3MmlWX9GEvLK6tr67mN/ObW9s6uubdfl1EiCK2RiEei6WFJOQtpTTHFaTMWFAcepw2vfzP2G09USBaFVTWIaTvA3ZD5jGClJdc8Gl2N7tz7dPiYOgRzdD10zqruH3fNglW0JkCLxM5IATJUXPPb6UQkCWioCMdStmwrVu0UC8UIp8O8k0gaY9LHXZpOlh+iEy11kB8J/UKFJupMDgdSDgJPJwOsenLeG4v/ea1E+aV2ysI4UTQk00F+wpGK0LgJ1GGCEsUHmmAimN4QkR4WmCjdV16fbs8fukjq50XbKtoPF4VyKSshB4dwDKdgwyWU4RYqUAMCz/AKH/BpjIwX4814n0aXjOzPAczA+PoF0wiT+A==</latexit><latexit sha1_base64="zzcKn++kmKg3DQc6EWISCTU2wGY=">AAAB/HicbVDLSsNAFL3xWesr6lKEwSK4kJKIYDdCxY0IQoW+oKlhMp20QycPZiZCCe3GX3Ej4kbBb/AX/BunbVy09cDA4Zwz3HuPF3MmlWX9GEvLK6tr67mN/ObW9s6uubdfl1EiCK2RiEei6WFJOQtpTTHFaTMWFAcepw2vfzP2G09USBaFVTWIaTvA3ZD5jGClJdc8Gl2N7tz7dPiYOgRzdD10zqruH3fNglW0JkCLxM5IATJUXPPb6UQkCWioCMdStmwrVu0UC8UIp8O8k0gaY9LHXZpOlh+iEy11kB8J/UKFJupMDgdSDgJPJwOsenLeG4v/ea1E+aV2ysI4UTQk00F+wpGK0LgJ1GGCEsUHmmAimN4QkR4WmCjdV16fbs8fukjq50XbKtoPF4VyKSshB4dwDKdgwyWU4RYqUAMCz/AKH/BpjIwX4814n0aXjOzPAczA+PoF0wiT+A==</latexit><latexit sha1_base64="zzcKn++kmKg3DQc6EWISCTU2wGY=">AAAB/HicbVDLSsNAFL3xWesr6lKEwSK4kJKIYDdCxY0IQoW+oKlhMp20QycPZiZCCe3GX3Ej4kbBb/AX/BunbVy09cDA4Zwz3HuPF3MmlWX9GEvLK6tr67mN/ObW9s6uubdfl1EiCK2RiEei6WFJOQtpTTHFaTMWFAcepw2vfzP2G09USBaFVTWIaTvA3ZD5jGClJdc8Gl2N7tz7dPiYOgRzdD10zqruH3fNglW0JkCLxM5IATJUXPPb6UQkCWioCMdStmwrVu0UC8UIp8O8k0gaY9LHXZpOlh+iEy11kB8J/UKFJupMDgdSDgJPJwOsenLeG4v/ea1E+aV2ysI4UTQk00F+wpGK0LgJ1GGCEsUHmmAimN4QkR4WmCjdV16fbs8fukjq50XbKtoPF4VyKSshB4dwDKdgwyWU4RYqUAMCz/AKH/BpjIwX4814n0aXjOzPAczA+PoF0wiT+A==</latexit>
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Henning Samtleben                                                                                                      ENS Lyon

exceptional field theory for the affine algebra E9

final step:  restore      dependence

generic contribution

=3

V1 = ��1MMN JM
A JM

B �AB
<latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit>

=3

�̃ = 0
<latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit>

=3

JM

���
�̃=0

= JM
� m T� m + JM

0 L0 + JM
(K) K

<latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit>

=3

+ JM
+ L+1 + JM

� L�1
<latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit>

there is no longer a bilinear invariant on

=3

SL(2) � E9(9)

�
SO(1, 1) � K(E9)

<latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit><latexit sha1_base64="fkyzJsdmATIfcUsnz+74VsQLUps=">AAACK3icbVDLSsNAANzUV42vqEcvi0VIQWpSBNtbUQTBghXtA5pSNttNu3TzYHcjlJBP8uJXePei4kXB/zBtg9LWgYVhZpbdGTtgVEjDeFMyS8srq2vZdXVjc2t7R9vdawg/5JjUsc983rKRIIx6pC6pZKQVcIJcm5GmPbwY+80HwgX1vXs5CkjHRX2POhQjmUhdrRpZ3IV31Vgv5i0mqUsEnEiXcTcq6+V8DFXrnPZP1GnwJtbNY/M3eq3/heN8V8sZBWMCuEjMlORAilpXe7Z6Pg5d4knMkBBt0whkJ0JcUsxIrFqhIAHCQ9Qn0aRrDI8SqQcdnyfHk3CizuSQK8TItZOki+RAzHtj8T+vHUqn1ImoF4SSeHj6kBMyKH04Hg72KCdYslFCEOY0+SHEA8QRlsm8alLdnC+6SBrFgmkUzNvTXKWUjpAFB+AQ6MAEZ6ACrkAN1AEGT+AVfIIv5VF5Ud6Vj2k0o6R39sEMlO8fjhqj6A==</latexit>
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Henning Samtleben                                                                                                      ENS Lyon

exceptional field theory for the affine algebra E9

final step:  restore      dependence

complete contribution

=3

�̃ = 0
<latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit>

=3

JM

���
�̃=0

= JM
� m T� m + JM

0 L0 + JM
(K) K

<latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit><latexit sha1_base64="cd2w+zwfQlDwMiynATlnSOBu9fE="></latexit>

=3

+ JM
+ L+1 + JM

� L�1
<latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit><latexit sha1_base64="Ci//OmbJ7pwDnOukwhoCGq/6ZM8=">AAACA3icbVDLSsNAANzUV42vqEcvwSoIsSUrPuqt4EVEoYJ9QFvDZrtpl24e7G6EEtKbF3/Fi4gXBe/+gn9jmgak1YGFYWaW3Rk7YFRI0/xWcnPzC4tL+WV1ZXVtfUPb3KoLP+SY1LDPfN60kSCMeqQmqWSkGXCCXJuRhj24GPuNB8IF9b07OQxIx0U9jzoUI5lIlrY3MkbqlXUTxfdG+/DaigwYq8ZEKKZCEcaWVjBLJyY8P4W6WTJT/BKYkQLIULW0r3bXx6FLPIkZEqIFzUB2IsQlxYzEajsUJEB4gHokSjvE+n4idXXH58nxpJ6qUznkCjF07STpItkXs95Y/M9rhdIpdyLqBaEkHp485IRMl74+HkTvUk6wZMOEIMxp8kMd9xFHWCazqUl1OFv0L6kflaBZgrfHhUo5GyEPdsAuOAAQnIEKuARVUAMYPIEX8A4+lEflWXlV3ibRnJLd2QZTUD5/AGxYlTA=</latexit>

=3

V1 = ��1MMN JM
A JM

B �AB
<latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit><latexit sha1_base64="F9exdM79m1+zD8APayP2I5NcwDA="></latexit>

=3

+ MMN
�
JM

+ �+,N + JM
� ��,N

�
<latexit sha1_base64="qxLasMUnxnQtsPIdrTnMO0GuCXo="></latexit><latexit sha1_base64="qxLasMUnxnQtsPIdrTnMO0GuCXo="></latexit><latexit sha1_base64="qxLasMUnxnQtsPIdrTnMO0GuCXo="></latexit><latexit sha1_base64="qxLasMUnxnQtsPIdrTnMO0GuCXo="></latexit>

final result

(upon completing into      power series and adding standard terms …)
=3

�̃ = 0
<latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit><latexit sha1_base64="m3WKGXHMU5gVYSl50uMZs/N3jkc=">AAAB6XicbVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygn1AU8pkMmmHTjJh5kYopR/hRsSNgj/jL/g3Ttps2npg4HDOGe49N0ilMOi6v05pa3tnd6+8Xzk4PDo+qZ6edYzKNONtpqTSvYAaLkXC2yhQ8l6qOY0DybvB5CH3uy9cG6GSZ5ymfBDTUSIiwShayfdRyJD7eqzu3WG15tbdBcgm8QpSgwKtYfXHDxXLYp4gk9SYvuemOJhRjYJJPq/4meEpZRM64rPFpnNyZaWQRErblyBZqCs5GhszjQObjCmOzbqXi/95/QyjxmAmkjRDnrDloCiTBBXJa5NQaM5QTi2hTAu7IWFjqilDe5yKre6tF90knZu659a9p9tas1EcoQwXcAnX4MEdNOERWtAGBim8wSd8ORPn1Xl3PpbRklP8OYcVON9/fOSNEw==</latexit>

invariant under generalized diffeomorphisms  (up to total derivatives)
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<latexit sha1_base64="PTF4mPgoIShKsDnYdcq7LlnT0oI="></latexit><latexit sha1_base64="PTF4mPgoIShKsDnYdcq7LlnT0oI="></latexit><latexit sha1_base64="PTF4mPgoIShKsDnYdcq7LlnT0oI="></latexit><latexit sha1_base64="PTF4mPgoIShKsDnYdcq7LlnT0oI="></latexit>
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<latexit sha1_base64="Cz8r7qzQZNLUS1m+LPeiLclPNTU="></latexit><latexit sha1_base64="Cz8r7qzQZNLUS1m+LPeiLclPNTU="></latexit><latexit sha1_base64="Cz8r7qzQZNLUS1m+LPeiLclPNTU="></latexit><latexit sha1_base64="Cz8r7qzQZNLUS1m+LPeiLclPNTU="></latexit>
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<latexit sha1_base64="ZqM6FbZLTtP/Ozg7Ee3ZaBSbVEE=">AAACRniclVDLSsNAFL2pr1pfUZduBosgWEoiPupCKLhxU6hgH9CGMJlO26GTBzMToYT0+7rxA/wJNyJuFEzTdtHWjQcGDueee+fe4wScSWUYb1pmbX1jcyu7ndvZ3ds/0A+P6tIPBaE14nNfNB0sKWcerSmmOG0GgmLX4bThDB4m9cYLFZL53rMaBtRycc9jXUawSiRb70XtdEhL9BwrMopGioJRvDbMuxuzYM6UuE36zI4uCpU4RqP7EfpXXyW29fzchFbJ3J2HGaq2Pm53fBK61FOEYylbphEoK8JCMcJpnGuHkgaYDHCPRukmMTpLpA7q+iJ5nkKpuuDDrpRD10mcLlZ9uVybiH/VWqHqlqyIeUGoqEemH3VDjpSPJpmiDhOUKD5MCCaCJRsi0scCE5Ukn0tON5cPXSX1y6JpFM2nq3y5NAshCydwCudgwi2U4RGqUAMCr/AB3/CjjbV37VP7mloz2qznGBaQgV+Vqqkh</latexit><latexit sha1_base64="ZqM6FbZLTtP/Ozg7Ee3ZaBSbVEE=">AAACRniclVDLSsNAFL2pr1pfUZduBosgWEoiPupCKLhxU6hgH9CGMJlO26GTBzMToYT0+7rxA/wJNyJuFEzTdtHWjQcGDueee+fe4wScSWUYb1pmbX1jcyu7ndvZ3ds/0A+P6tIPBaE14nNfNB0sKWcerSmmOG0GgmLX4bThDB4m9cYLFZL53rMaBtRycc9jXUawSiRb70XtdEhL9BwrMopGioJRvDbMuxuzYM6UuE36zI4uCpU4RqP7EfpXXyW29fzchFbJ3J2HGaq2Pm53fBK61FOEYylbphEoK8JCMcJpnGuHkgaYDHCPRukmMTpLpA7q+iJ5nkKpuuDDrpRD10mcLlZ9uVybiH/VWqHqlqyIeUGoqEemH3VDjpSPJpmiDhOUKD5MCCaCJRsi0scCE5Ukn0tON5cPXSX1y6JpFM2nq3y5NAshCydwCudgwi2U4RGqUAMCr/AB3/CjjbV37VP7mloz2qznGBaQgV+Vqqkh</latexit><latexit sha1_base64="ZqM6FbZLTtP/Ozg7Ee3ZaBSbVEE=">AAACRniclVDLSsNAFL2pr1pfUZduBosgWEoiPupCKLhxU6hgH9CGMJlO26GTBzMToYT0+7rxA/wJNyJuFEzTdtHWjQcGDueee+fe4wScSWUYb1pmbX1jcyu7ndvZ3ds/0A+P6tIPBaE14nNfNB0sKWcerSmmOG0GgmLX4bThDB4m9cYLFZL53rMaBtRycc9jXUawSiRb70XtdEhL9BwrMopGioJRvDbMuxuzYM6UuE36zI4uCpU4RqP7EfpXXyW29fzchFbJ3J2HGaq2Pm53fBK61FOEYylbphEoK8JCMcJpnGuHkgaYDHCPRukmMTpLpA7q+iJ5nkKpuuDDrpRD10mcLlZ9uVybiH/VWqHqlqyIeUGoqEemH3VDjpSPJpmiDhOUKD5MCCaCJRsi0scCE5Ukn0tON5cPXSX1y6JpFM2nq3y5NAshCydwCudgwi2U4RGqUAMCr/AB3/CjjbV37VP7mloz2qznGBaQgV+Vqqkh</latexit><latexit sha1_base64="ZqM6FbZLTtP/Ozg7Ee3ZaBSbVEE=">AAACRniclVDLSsNAFL2pr1pfUZduBosgWEoiPupCKLhxU6hgH9CGMJlO26GTBzMToYT0+7rxA/wJNyJuFEzTdtHWjQcGDueee+fe4wScSWUYb1pmbX1jcyu7ndvZ3ds/0A+P6tIPBaE14nNfNB0sKWcerSmmOG0GgmLX4bThDB4m9cYLFZL53rMaBtRycc9jXUawSiRb70XtdEhL9BwrMopGioJRvDbMuxuzYM6UuE36zI4uCpU4RqP7EfpXXyW29fzchFbJ3J2HGaq2Pm53fBK61FOEYylbphEoK8JCMcJpnGuHkgaYDHCPRukmMTpLpA7q+iJ5nkKpuuDDrpRD10mcLlZ9uVybiH/VWqHqlqyIeUGoqEemH3VDjpSPJpmiDhOUKD5MCCaCJRsi0scCE5Ukn0tON5cPXSX1y6JpFM2nq3y5NAshCydwCudgwi2U4RGqUAMCr/AB3/CjjbV37VP7mloz2qznGBaQgV+Vqqkh</latexit>
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<latexit sha1_base64="8xYDke8gwQSrRxSlTW9KwjmIHWk=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUcJEtNZdwY0boYJ9QBPCZDpph04ezEyEEvIdbvwVNyIiKLj2b0zTdNHWAwOHc8+9c+9xI86kQuhXK62tb2xulbcrO7t7+wf64VFHhrEgtE1CHoqeiyXlLKBtxRSnvUhQ7Lucdt3x7bTefaJCsjB4VJOI2j4eBsxjBKtMcvR6YuVD+mLo2gkyUI4aMq6QeVM3a2ahpBYZMSexIr92n6bQ0atzL1wl86YqKNBy9E9rEJLYp4EiHEvZN1Gk7AQLxQinacWKJY0wGeMhTfKFUniWSQPohSJ7gYK5uuDDvpQT382cPlYjuVybiv/V+rHyGnbCgihWNCCzj7yYQxXCaURwwAQlik8ygolg2YaQjLDARGVBVrLTzeVDV0nnwjCRYT5cVpuNIoQyOAGn4ByY4Bo0wR1ogTYg4AW8gS/wrT1rr9q79jGzlrSi5xgsQPv5A56ummg=</latexit><latexit sha1_base64="8xYDke8gwQSrRxSlTW9KwjmIHWk=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUcJEtNZdwY0boYJ9QBPCZDpph04ezEyEEvIdbvwVNyIiKLj2b0zTdNHWAwOHc8+9c+9xI86kQuhXK62tb2xulbcrO7t7+wf64VFHhrEgtE1CHoqeiyXlLKBtxRSnvUhQ7Lucdt3x7bTefaJCsjB4VJOI2j4eBsxjBKtMcvR6YuVD+mLo2gkyUI4aMq6QeVM3a2ahpBYZMSexIr92n6bQ0atzL1wl86YqKNBy9E9rEJLYp4EiHEvZN1Gk7AQLxQinacWKJY0wGeMhTfKFUniWSQPohSJ7gYK5uuDDvpQT382cPlYjuVybiv/V+rHyGnbCgihWNCCzj7yYQxXCaURwwAQlik8ygolg2YaQjLDARGVBVrLTzeVDV0nnwjCRYT5cVpuNIoQyOAGn4ByY4Bo0wR1ogTYg4AW8gS/wrT1rr9q79jGzlrSi5xgsQPv5A56ummg=</latexit><latexit sha1_base64="8xYDke8gwQSrRxSlTW9KwjmIHWk=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUcJEtNZdwY0boYJ9QBPCZDpph04ezEyEEvIdbvwVNyIiKLj2b0zTdNHWAwOHc8+9c+9xI86kQuhXK62tb2xulbcrO7t7+wf64VFHhrEgtE1CHoqeiyXlLKBtxRSnvUhQ7Lucdt3x7bTefaJCsjB4VJOI2j4eBsxjBKtMcvR6YuVD+mLo2gkyUI4aMq6QeVM3a2ahpBYZMSexIr92n6bQ0atzL1wl86YqKNBy9E9rEJLYp4EiHEvZN1Gk7AQLxQinacWKJY0wGeMhTfKFUniWSQPohSJ7gYK5uuDDvpQT382cPlYjuVybiv/V+rHyGnbCgihWNCCzj7yYQxXCaURwwAQlik8ygolg2YaQjLDARGVBVrLTzeVDV0nnwjCRYT5cVpuNIoQyOAGn4ByY4Bo0wR1ogTYg4AW8gS/wrT1rr9q79jGzlrSi5xgsQPv5A56ummg=</latexit><latexit sha1_base64="8xYDke8gwQSrRxSlTW9KwjmIHWk=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwUcJEtNZdwY0boYJ9QBPCZDpph04ezEyEEvIdbvwVNyIiKLj2b0zTdNHWAwOHc8+9c+9xI86kQuhXK62tb2xulbcrO7t7+wf64VFHhrEgtE1CHoqeiyXlLKBtxRSnvUhQ7Lucdt3x7bTefaJCsjB4VJOI2j4eBsxjBKtMcvR6YuVD+mLo2gkyUI4aMq6QeVM3a2ahpBYZMSexIr92n6bQ0atzL1wl86YqKNBy9E9rEJLYp4EiHEvZN1Gk7AQLxQinacWKJY0wGeMhTfKFUniWSQPohSJ7gYK5uuDDvpQT382cPlYjuVybiv/V+rHyGnbCgihWNCCzj7yYQxXCaURwwAQlik8ygolg2YaQjLDARGVBVrLTzeVDV0nnwjCRYT5cVpuNIoQyOAGn4ByY4Bo0wR1ogTYg4AW8gS/wrT1rr9q79jGzlrSi5xgsQPv5A56ummg=</latexit>
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<latexit sha1_base64="lZ+IDY3Tf3Oqj+Z3W2IsN8O3eWc=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VwUUKm+Ki7ghs3QgX7gCaEyXTSDp08mJkIJeQr3PgrbkTcWPAL/BvTNF209cDA4dxz79x73IgzqUzzVyttbG5t75R3K3v7B4dH+vFJR4axILRNQh6Knosl5SygbcUUp71IUOy7nHbd8f2s3n2hQrIweFaTiNo+HgbMYwSrTHL0emLlQ/pi6NqJaZg5aqZxbaK7G1RDhZJaZMSc5DFNoaNXFz64ThYNVVCg5ehTaxCS2KeBIhxL2UdmpOwEC8UIp2nFiiWNMBnjIU3yZVJ4kUkD6IUie4GCubrkw76UE9/NnD5WI7lam4n/1fqx8hp2woIoVjQg84+8mEMVwlk8cMAEJYpPMoKJYNmGkIywwERlIVay09HqoeukUzeQaaCnq2qzUYRQBmfgHFwCBG5BEzyAFmgDAt7AB/gGU+1Ve9c+ta+5taQVPadgCdrPH70imNs=</latexit><latexit sha1_base64="lZ+IDY3Tf3Oqj+Z3W2IsN8O3eWc=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VwUUKm+Ki7ghs3QgX7gCaEyXTSDp08mJkIJeQr3PgrbkTcWPAL/BvTNF209cDA4dxz79x73IgzqUzzVyttbG5t75R3K3v7B4dH+vFJR4axILRNQh6Knosl5SygbcUUp71IUOy7nHbd8f2s3n2hQrIweFaTiNo+HgbMYwSrTHL0emLlQ/pi6NqJaZg5aqZxbaK7G1RDhZJaZMSc5DFNoaNXFz64ThYNVVCg5ehTaxCS2KeBIhxL2UdmpOwEC8UIp2nFiiWNMBnjIU3yZVJ4kUkD6IUie4GCubrkw76UE9/NnD5WI7lam4n/1fqx8hp2woIoVjQg84+8mEMVwlk8cMAEJYpPMoKJYNmGkIywwERlIVay09HqoeukUzeQaaCnq2qzUYRQBmfgHFwCBG5BEzyAFmgDAt7AB/gGU+1Ve9c+ta+5taQVPadgCdrPH70imNs=</latexit><latexit sha1_base64="lZ+IDY3Tf3Oqj+Z3W2IsN8O3eWc=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VwUUKm+Ki7ghs3QgX7gCaEyXTSDp08mJkIJeQr3PgrbkTcWPAL/BvTNF209cDA4dxz79x73IgzqUzzVyttbG5t75R3K3v7B4dH+vFJR4axILRNQh6Knosl5SygbcUUp71IUOy7nHbd8f2s3n2hQrIweFaTiNo+HgbMYwSrTHL0emLlQ/pi6NqJaZg5aqZxbaK7G1RDhZJaZMSc5DFNoaNXFz64ThYNVVCg5ehTaxCS2KeBIhxL2UdmpOwEC8UIp2nFiiWNMBnjIU3yZVJ4kUkD6IUie4GCubrkw76UE9/NnD5WI7lam4n/1fqx8hp2woIoVjQg84+8mEMVwlk8cMAEJYpPMoKJYNmGkIywwERlIVay09HqoeukUzeQaaCnq2qzUYRQBmfgHFwCBG5BEzyAFmgDAt7AB/gGU+1Ve9c+ta+5taQVPadgCdrPH70imNs=</latexit><latexit sha1_base64="lZ+IDY3Tf3Oqj+Z3W2IsN8O3eWc=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0VwUUKm+Ki7ghs3QgX7gCaEyXTSDp08mJkIJeQr3PgrbkTcWPAL/BvTNF209cDA4dxz79x73IgzqUzzVyttbG5t75R3K3v7B4dH+vFJR4axILRNQh6Knosl5SygbcUUp71IUOy7nHbd8f2s3n2hQrIweFaTiNo+HgbMYwSrTHL0emLlQ/pi6NqJaZg5aqZxbaK7G1RDhZJaZMSc5DFNoaNXFz64ThYNVVCg5ehTaxCS2KeBIhxL2UdmpOwEC8UIp2nFiiWNMBnjIU3yZVJ4kUkD6IUie4GCubrkw76UE9/NnD5WI7lam4n/1fqx8hp2woIoVjQg84+8mEMVwlk8cMAEJYpPMoKJYNmGkIywwERlIVay09HqoeukUzeQaaCnq2qzUYRQBmfgHFwCBG5BEzyAFmgDAt7AB/gGU+1Ve9c+ta+5taQVPadgCdrPH70imNs=</latexit>

with the           related to  the above        as

cocycle on E9



conclusions / outlook
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exceptional field theory for affine algebras

  infinite-dimensional algebra and representations 

  algebra of generalized diffeomorphisms with additional gauge symmetry 

 dynamics: invariant action — potential 

complete the E9 construction:

  external part of the action 

  duality equations for scalar fields              linear system 

  remnants of the integrable structure 

supersymmetry

  representation theory of K(E9) 

  potential as an internal curvature scalar 

  predictions for D=2 supergravity



conclusions / outlook

A B

Henning Samtleben                                                                                                      ENS Lyon

exceptional field theory for affine algebras

  infinite-dimensional algebra and representations 

  algebra of generalized diffeomorphisms with additional gauge symmetry 

 dynamics: invariant action — potential 

extend to the higher-rank algebras: 

  (E10, E11, Borcherds, tensor hierarchy, …) 

  relate to  [Damour, Henneaux, Nicolai][West] 

tool for analyzing existing theories  
—   or hints towards a more fundamental structure ..?


