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Introduction
• Chern-Simons theory in three dimensions is very special 

• Its action for                                is equivalent to Einstein-Hilbert action, and this 
construction was first step to get higher spin extension by replacing        algebra  

• Conformal gravity in three dimensions can be interpreted as Chern-Simons theory 
for the conformal algebra so(3,2) 

• Conformal higher spin algebra in 3D is AdS algebra in 4D 

• Chern Simons action for this algebra gives a consistent theory for CHS  

• They first appeared in study of Pope and Towsend, and Fradkin and Linetsky.  

• Conformal higher spin fields, Fradkin-Tseytlin fields, are symmetric traceless tensors 
with linearised gauge symmetries 

so(2, 2) ⇠ sl2 � sl2
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• In the literature so far, there have been CHS theories that were studied using higher 
spin algebras known from the symmetry studies of higher derivative free CFT’s and 
partially massless fields in          , however this is not our case 

• The difference to earlier studied CHS theories, is that here the theories have finitely 
many fields, and the construction permits for a large class of new higher spin 
algebras

Introduction

AdS4
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Introduction

• HS theory is from several aspects important in string theory. One of them is to 
better understand AdS/CFT correspondence.  

• In 2+1 D the theory is simple with rich asymptotic symmetry 

• The pioneering work by Campoleoni, Fredenhagen and Theisen, was a 
generalisation of the Brown and Henneaux study of the 3D gravity. It showed that 
massless higher spins are dual to two copies of W algebra with central charge as the 
one of pure gravity

Holography



• The works so far have generalised the spin two analyses of 3D Chern-Simons 
gravity, we proceed along this direction 

• The Brown-Henneaux bcs are not the only ones that incorporate stationary black 
hole solutions in General Relativity with negative cosmological constant in 2+1D.  
There are also black flower configurations, that have infinite number of u(1) charges 
[Afshar, Detourney, Grumiller, Merbis, Perez, Tempo] 

• That modified bcs accommodate respective black hole solutions with higher spin 
fields [Grumiller, Perez, Prohazka, Tempo, Troncoso] 

• The most general boundary conditions (bcs) for the Chern-Simons gravity with 
so(2,2) gauge group have six charges and six chemical potentials, and define ASA 
which consists of two copies of affine            algebra [Grumiller, Riegler]

Introduction
Holography
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Conformal gravity and conformal higher spin theories
Conformal gravity

!̃ ⌘ 1

2
!̃a,bLab
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S(!̃) =

Z
Tr

✓
!̃ ^ d!̃ +

2

3
!̃ ^ !̃ ^ !̃

◆

<latexit sha1_base64="4RwtN6wdsRaB9iFlLhqg7f1Luc8="></latexit><latexit sha1_base64="7e0rTBDvLtW0BgiSYbO5n8m5dzA="></latexit><latexit sha1_base64="7e0rTBDvLtW0BgiSYbO5n8m5dzA="></latexit><latexit sha1_base64="GemGawMIj1EVvxZ2wolL6VePP9A="></latexit>

!̃a,b = !̃a,b
µ dxµ

<latexit sha1_base64="SxsrsoEaPJnHwrmTPyIECnzRhFg=">AAACIHicbVA9SwNBEJ3zM8avU0ubwyBYSLjTIjZCwEY7BWMCuSTs7U2SNbt3x+6eGI78DEsb/4qNhSLa6a9x81GY6IOBt+/NsDMvSDhT2nW/rLn5hcWl5dxKfnVtfWPT3tq+UXEqKVZozGNZC4hCziKsaKY51hKJRAQcq0HvbOhX71AqFkfXup9gQ5BOxNqMEm2kll3yNeMhZn4ssEMGzYwcBoPTabGV+SKdWOF9c/Rq2QW36I7g/CXehBTKx7cPZQC4bNmffhjTVGCkKSdK1T030Y2MSM0ox0HeTxUmhPZIB+uGRkSgamSjAwfOvlFCpx1LU5F2RurviYwIpfoiMJ2C6K6a9Ybif1491e2TRsaiJNUY0fFH7ZQ7OnaGaTkhk0g17xtCqGRmV4d2iSRUm0zzJgRv9uS/5Oao6LlF78qkcQFj5GAX9uAAPChBGc7hEipA4RGe4RXerCfrxXq3Psatc9ZkZgemYH3/ABFbpug=</latexit><latexit sha1_base64="CUp5NEu5a3biHfCLFoob+wVZocQ=">AAACIHicbVC7TsMwFHVKgVJeAUYYIiokBlQlMJQFqaILbEWiD6lpK8e5bU3tJLIdRBX1MxhZ+BUWBhCCDb4G9zHQliNd6fice+V7jxcxKpVtfxuppfTyympmLbu+sbm1be7sVmUYCwIVErJQ1D0sgdEAKooqBvVIAOYeg5rXL4382j0IScPgVg0iaHLcDWiHEqy01DYLrqLMh8QNOXTxsJXgE294MSu2E5fHU8t/aI1fbTNn5+0xrEXiTEmueHb3eHmQLpXb5pfrhyTmECjCsJQNx45UM8FCUcJgmHVjCREmfdyFhqYB5iCbyfjAoXWkFd/qhEJXoKyx+nciwVzKAfd0J8eqJ+e9kfif14hV57yZ0CCKFQRk8lEnZpYKrVFalk8FEMUGmmAiqN7VIj0sMFE606wOwZk/eZFUT/OOnXdudBrXaIIM2keH6Bg5qICK6AqVUQUR9IRe0Bt6N56NV+PD+Jy0pozpzB6agfHzC5gmp00=</latexit><latexit sha1_base64="CUp5NEu5a3biHfCLFoob+wVZocQ=">AAACIHicbVC7TsMwFHVKgVJeAUYYIiokBlQlMJQFqaILbEWiD6lpK8e5bU3tJLIdRBX1MxhZ+BUWBhCCDb4G9zHQliNd6fice+V7jxcxKpVtfxuppfTyympmLbu+sbm1be7sVmUYCwIVErJQ1D0sgdEAKooqBvVIAOYeg5rXL4382j0IScPgVg0iaHLcDWiHEqy01DYLrqLMh8QNOXTxsJXgE294MSu2E5fHU8t/aI1fbTNn5+0xrEXiTEmueHb3eHmQLpXb5pfrhyTmECjCsJQNx45UM8FCUcJgmHVjCREmfdyFhqYB5iCbyfjAoXWkFd/qhEJXoKyx+nciwVzKAfd0J8eqJ+e9kfif14hV57yZ0CCKFQRk8lEnZpYKrVFalk8FEMUGmmAiqN7VIj0sMFE606wOwZk/eZFUT/OOnXdudBrXaIIM2keH6Bg5qICK6AqVUQUR9IRe0Bt6N56NV+PD+Jy0pozpzB6agfHzC5gmp00=</latexit><latexit sha1_base64="LZtRD/cE7jTciCY4lrzvrmkNyiw=">AAACIHicbVDLSsNAFJ34rPUVdekmWAQXUhI3dSMU3Oiugn1A05bJ5LYdOpMJMxOxhH6KG3/FjQtFdKdf4zTNwrYeuHDmnHuZe08QM6q0635bK6tr6xubha3i9s7u3r59cNhQIpEE6kQwIVsBVsBoBHVNNYNWLAHzgEEzGF1P/eYDSEVFdK/HMXQ4HkS0TwnWRurZFV9TFkLqCw4DPOmm+DyYXM2LvdTnSW6Fj93s1bNLbtnN4CwTLycllKPWs7/8UJCEQ6QJw0q1PTfWnRRLTQmDSdFPFMSYjPAA2oZGmIPqpNmBE+fUKKHTF9JUpJ1M/TuRYq7UmAemk2M9VIveVPzPaye6f9lJaRQnGiIy+6ifMEcLZ5qWE1IJRLOxIZhIanZ1yBBLTLTJtGhC8BZPXiaNi7Lnlr07t1S9zeMooGN0gs6Qhyqoim5QDdURQU/oBb2hd+vZerU+rM9Z64qVzxyhOVg/v8b8pTY=</latexit>

ea ⌘ eaµdx
µ

<latexit sha1_base64="PxVUEk30AX3tO1XTMreCdTUgHkQ=">AAACBHicbZC5TgMxEIZnOUO4ApRpLCIkqmgXCigj0UAXJHJIySbyeieJiffA9kZEqxQ0vAHPQEMBQrQ8BB1vg3MUkDCS5U//PyN7fi8WXGnb/raWlldW19YzG9nNre2d3dzeflVFiWRYYZGIZN2jCgUPsaK5FliPJdLAE1jz+hdjvzZAqXgU3uhhjG5AuyHvcEa1kdq5PLZoE+8SPiCG2mkzSEb+fWtyt3MFu2hPiiyCM4NC6fT2qQQA5Xbuq+lHLAkw1ExQpRqOHWs3pVJzJnCUbSYKY8r6tIsNgyENULnpZIkROTKKTzqRNCfUZKL+nkhpoNQw8ExnQHVPzXtj8T+vkejOuZvyME40hmz6UCcRREdknAjxuUSmxdAAZZKbvxLWo5IybXLLmhCc+ZUXoXpSdOyic23SuIJpZSAPh3AMDpxBCS6hDBVg8ADP8Apv1qP1Yr1bH9PWJWs2cwB/yvr8AdmjmmE=</latexit><latexit sha1_base64="4KCHhpzpvbXfEqfFGig5thYdN+0=">AAACBHicbZDNTgIxFIU7iIr4N+oSF43ExBWZ0YUuiWx0h4n8JICkUy5QaWfGtkMkExZufAOfwY0LjXHrQ7jzbSwDCwVv0vTLOfemvccLOVPacb6t1FJ6eWU1s5Zd39jc2rZ3dqsqiCSFCg14IOseUcCZDxXNNId6KIEIj0PNG5Qmfm0IUrHAv9ajEFqC9HzWZZRoI7XtHNyQJtxFbIgNteOmiMad+5vkbtt5p+AkhRfBnUG+eHL7dL6fLpXb9lezE9BIgK8pJ0o1XCfUrZhIzSiHcbYZKQgJHZAeNAz6RIBqxckSY3xolA7uBtIcX+NE/T0RE6HUSHimUxDdV/PeRPzPa0S6e9aKmR9GGnw6fagbcawDPEkEd5gEqvnIAKGSmb9i2ieSUG1yy5oQ3PmVF6F6XHCdgntl0rhE08qgHDpAR8hFp6iILlAZVRBFD+gZvaI369F6sd6tj2lryprN7KE/ZX3+AGB9msY=</latexit><latexit sha1_base64="4KCHhpzpvbXfEqfFGig5thYdN+0=">AAACBHicbZDNTgIxFIU7iIr4N+oSF43ExBWZ0YUuiWx0h4n8JICkUy5QaWfGtkMkExZufAOfwY0LjXHrQ7jzbSwDCwVv0vTLOfemvccLOVPacb6t1FJ6eWU1s5Zd39jc2rZ3dqsqiCSFCg14IOseUcCZDxXNNId6KIEIj0PNG5Qmfm0IUrHAv9ajEFqC9HzWZZRoI7XtHNyQJtxFbIgNteOmiMad+5vkbtt5p+AkhRfBnUG+eHL7dL6fLpXb9lezE9BIgK8pJ0o1XCfUrZhIzSiHcbYZKQgJHZAeNAz6RIBqxckSY3xolA7uBtIcX+NE/T0RE6HUSHimUxDdV/PeRPzPa0S6e9aKmR9GGnw6fagbcawDPEkEd5gEqvnIAKGSmb9i2ieSUG1yy5oQ3PmVF6F6XHCdgntl0rhE08qgHDpAR8hFp6iILlAZVRBFD+gZvaI369F6sd6tj2lryprN7KE/ZX3+AGB9msY=</latexit><latexit sha1_base64="sqj37V9ZUTJceJbiD5qw4yZDOZM=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJC4yVWGArEr1ITRo5zmlr1blgOxVV1IGFV2FhACFWHoKNt8FNM0DLkSx/+v9zZJ/fTziTyrK+jdLa+sbmVnm7srO7t39gHh61ZZwKCi0a81h0fSKBswhaiikO3UQACX0OHX98Nfc7ExCSxdGdmibghmQYsQGjRGnJM6vQJw7cp2yCNXmZE6az4KGf355Zs+pWXngV7AJqqKimZ345QUzTECJFOZGyZ1uJcjMiFKMcZhUnlZAQOiZD6GmMSAjSzfIlZvhUKwEexEKfSOFc/T2RkVDKaejrzpCokVz25uJ/Xi9Vg0s3Y1GSKojo4qFByrGK8TwRHDABVPGpBkIF03/FdEQEoUrnVtEh2Msrr0L7vG5bdfvWqjVuijjKqIpO0Bmy0QVqoGvURC1E0SN6Rq/ozXgyXox342PRWjKKmWP0p4zPH49TmK8=</latexit>

S(!) =

Z
Tr

✓
! ^ d! +

2

3
! ^ ! ^ !

◆

<latexit sha1_base64="WR3bIL/oVLmMwTlvkrIJ38bdATE="></latexit><latexit sha1_base64="dpLOOVSB+Nei+BAP0neotM8lsQ8="></latexit><latexit sha1_base64="dpLOOVSB+Nei+BAP0neotM8lsQ8="></latexit><latexit sha1_base64="uaXYVoXFTPsVLPQ5Gy/AgqnaAio="></latexit>

• CG is gauge theory of conformal algebra in 3D [Horne,Witten]

! =
1

2
!̃a,bLab + eaPa + faKa + bD

<latexit sha1_base64="thnn7OqGmWQlHVcP/xxosnZF2Ek="></latexit><latexit sha1_base64="s2F883gAKrn8V3QUDlwVNPE91IQ="></latexit><latexit sha1_base64="s2F883gAKrn8V3QUDlwVNPE91IQ="></latexit><latexit sha1_base64="hf8b052r3yNabi5dv7/VhqMC3Ao="></latexit>

Generators of so(3,2) 
algebra: Lorentz rotations, 
translations, SCTs and  
dilatations

spin connection generators of the  
Lorentz algebra

Torsion constraint

dreibein



Conformal gravity and conformal higher spin theories
Conformal gravity

F = d! +
1

2
[!,!]

<latexit sha1_base64="BDusgpAtx4g/vjvhPee2OSVnXUk=">AAACDXicbVDLSsNAFL2pr1pfUcGNm2AVBKUk3ehGqAhFdxXsA5JQJtNJO3TyYGYilBBw7cZfceNCEbfu3fk3TpsutPXA5R7OuZeZe7yYUSFN81srLCwuLa8UV0tr6xubW/r2TktECcekiSMW8Y6HBGE0JE1JJSOdmBMUeIy0veHV2G/fEy5oFN7JUUzcAPVD6lOMpJK6+mH9oudEAemjE8fnCKdWllYzO5dO8+Z29bJZMScw5ok1JeXaZX3vAQAaXf3L6UU4CUgoMUNC2JYZSzdFXFLMSFZyEkFihIeoT2xFQxQQ4aaTazLjSCk9w4+4qlAaE/X3RooCIUaBpyYDJAdi1huL/3l2Iv1zN6VhnEgS4vwhP2GGjIxxNEaPcoIlGymCMKfqrwYeIBWKVAGWVAjW7MnzpFWtWGbFulVp3ECOIuzDARyDBWdQg2toQBMwPMIzvMKb9qS9aO/aRz5a0KY7u/AH2ucP2T2c4w==</latexit><latexit sha1_base64="nz0Shp17fodnjejh+CJOJHRVV/s=">AAACDXicbVC7SgNBFJ2Nrxhfq4KNzWAiCErYTaONEFGCdhHMA3aXMDs7G4fMPpiZFcKyjaWNv2JjoYitvZ2fYuckm0ITD1zu4Zx7mbnHjRkV0jC+tMLc/MLiUnG5tLK6tr6hb261RZRwTFo4YhHvukgQRkPSklQy0o05QYHLSMcdnI/8zh3hgkbhjRzGxAlQP6Q+xUgqqadXGqeeHQWkjw5tnyOcmllay6xcOsqb09PLRtUYA84Sc0LK9bPGzv33RaXZ0z9tL8JJQEKJGRLCMo1YOinikmJGspKdCBIjPEB9YikaooAIJx1fk8F9pXjQj7iqUMKx+nsjRYEQw8BVkwGSt2LaG4n/eVYi/RMnpWGcSBLi/CE/YVBGcBQN9CgnWLKhIghzqv4K8S1SoUgVYEmFYE6fPEvatappVM1rlcYVyFEEu2APHAATHIM6uARN0AIYPIAn8AJetUftWXvT3vPRgjbZ2QZ/oH38ALR2nkY=</latexit><latexit sha1_base64="nz0Shp17fodnjejh+CJOJHRVV/s=">AAACDXicbVC7SgNBFJ2Nrxhfq4KNzWAiCErYTaONEFGCdhHMA3aXMDs7G4fMPpiZFcKyjaWNv2JjoYitvZ2fYuckm0ITD1zu4Zx7mbnHjRkV0jC+tMLc/MLiUnG5tLK6tr6hb261RZRwTFo4YhHvukgQRkPSklQy0o05QYHLSMcdnI/8zh3hgkbhjRzGxAlQP6Q+xUgqqadXGqeeHQWkjw5tnyOcmllay6xcOsqb09PLRtUYA84Sc0LK9bPGzv33RaXZ0z9tL8JJQEKJGRLCMo1YOinikmJGspKdCBIjPEB9YikaooAIJx1fk8F9pXjQj7iqUMKx+nsjRYEQw8BVkwGSt2LaG4n/eVYi/RMnpWGcSBLi/CE/YVBGcBQN9CgnWLKhIghzqv4K8S1SoUgVYEmFYE6fPEvatappVM1rlcYVyFEEu2APHAATHIM6uARN0AIYPIAn8AJetUftWXvT3vPRgjbZ2QZ/oH38ALR2nkY=</latexit><latexit sha1_base64="u6eq8PR0J0NOy3WoKeGFSNVf29U=">AAACDXicbVDLSsNAFJ3UV62vqEs3wSoISkm60Y1QEER3FewDklAmk0k7dDITZiZCCfkBN/6KGxeKuHXvzr9x2mShrQcu93DOvczcEySUSGXb30ZlaXllda26XtvY3NreMXf3upKnAuEO4pSLfgAlpoThjiKK4n4iMIwDinvB+Grq9x6wkISzezVJsB/DISMRQVBpaWAeXV+GHo/xEJ56kYAoc/KsmbuFdFY0f2DW7YY9g7VInJLUQYn2wPzyQo7SGDOFKJTSdexE+RkUiiCK85qXSpxANIZD7GrKYIyln82uya1jrYRWxIUupqyZ+nsjg7GUkzjQkzFUIznvTcX/PDdV0YWfEZakCjNUPBSl1FLcmkZjhURgpOhEE4gE0X+10AjqUJQOsKZDcOZPXiTdZsOxG86dXW/dlnFUwQE4BCfAAeegBW5AG3QAAo/gGbyCN+PJeDHejY9itGKUO/vgD4zPHwHRm4Y=</latexit>

F a
P = rea � b ^ ea ,

FD = rb+ em ^ fm ,

F a,b
L = Ra,b � ea ^ f b + eb ^ fa ,

F a
K = rfa + b ^ fa

<latexit sha1_base64="45179McJ/jeBFmS9HQZDet6RMjI="></latexit><latexit sha1_base64="45179McJ/jeBFmS9HQZDet6RMjI="></latexit><latexit sha1_base64="45179McJ/jeBFmS9HQZDet6RMjI="></latexit><latexit sha1_base64="45179McJ/jeBFmS9HQZDet6RMjI="></latexit>

r = d+ !̃
<latexit sha1_base64="0A5APSQ7rGL1EkwKGRRqyKZTENU=">AAACAHicbVA9SwNBEJ3zM8avqIWFzWEQBCHc2WgjBGy0i2ASIRfC3N4kWdzbO3b3hHCk8ZcINiKK2Poz7Pw3bhILTXww8Hhvhpl5YSq4Np735czNLywuLRdWiqtr6xubpa3thk4yxajOEpGomxA1CS6pbrgRdJMqwjgU1Axvz0d+846U5om8NoOU2jH2JO9yhsZKndJuIDEUeBYdBYaLiPIgiamHw06p7FW8MdxZ4v+QcnXr+fEBAGqd0mcQJSyLSRomUOuW76WmnaMynAkaFoNMU4rsFnvUslRiTLqdjx8YugdWidxuomxJ447V3xM5xloP4tB2xmj6etobif95rcx0T9s5l2lmSLLJom4mXJO4ozTciCtiRgwsQaa4vdVlfVTIjM2saEPwp1+eJY3jiu9V/CubxiVMUIA92IdD8OEEqnABNagDgyE8wgu8OvfOk/PmvE9a55yfmR34A+fjG8tNmMM=</latexit><latexit sha1_base64="gZahoiAZVGnSdmb3VUAB9Iclfzw=">AAACAHicbVDLSgNBEJyNrxhfiR4UvCwGQRDCrhe9CAEveotgHpANoXe2kwyZnV1mZoWw5OKv5CJiEK9+Rm7+jZPHQRMLGoqqbrq7/JgzpR3n28qsrW9sbmW3czu7e/sH+cJhTUWJpFilEY9kwweFnAmsaqY5NmKJEPoc637/burXn1EqFoknPYixFUJXsA6joI3Uzh97AnwOt8GlpxkPMPWiELswbOeLTsmZwV4l7oIUy4W30fhk0q608xMviGgSotCUg1JN14l1KwWpGeU4zHmJwhhoH7rYNFRAiKqVzh4Y2udGCexOJE0Jbc/U3xMphEoNQt90hqB7atmbiv95zUR3blopE3GiUdD5ok7CbR3Z0zTsgEmkmg8MASqZudWmPZBAtcksZ0Jwl19eJbWrkuuU3EeTxgOZI0tOyRm5IC65JmVyTyqkSigZkhF5J2PrxXq1PqzPeWvGWswckT+wvn4AlCKaGQ==</latexit><latexit sha1_base64="gZahoiAZVGnSdmb3VUAB9Iclfzw=">AAACAHicbVDLSgNBEJyNrxhfiR4UvCwGQRDCrhe9CAEveotgHpANoXe2kwyZnV1mZoWw5OKv5CJiEK9+Rm7+jZPHQRMLGoqqbrq7/JgzpR3n28qsrW9sbmW3czu7e/sH+cJhTUWJpFilEY9kwweFnAmsaqY5NmKJEPoc637/burXn1EqFoknPYixFUJXsA6joI3Uzh97AnwOt8GlpxkPMPWiELswbOeLTsmZwV4l7oIUy4W30fhk0q608xMviGgSotCUg1JN14l1KwWpGeU4zHmJwhhoH7rYNFRAiKqVzh4Y2udGCexOJE0Jbc/U3xMphEoNQt90hqB7atmbiv95zUR3blopE3GiUdD5ok7CbR3Z0zTsgEmkmg8MASqZudWmPZBAtcksZ0Jwl19eJbWrkuuU3EeTxgOZI0tOyRm5IC65JmVyTyqkSigZkhF5J2PrxXq1PqzPeWvGWswckT+wvn4AlCKaGQ==</latexit><latexit sha1_base64="3GVnI7c4m7C0TWGgcjtDe3xiyFc=">AAACAHicbVBNS8NAEN3Ur1q/oh48eAkWQRBK4kUvQsGL3irYD2hCmWym7dLNJuxuhBJy8a948aCIV3+GN/+N24+Dtj4YeLw3w8y8MOVMadf9tkorq2vrG+XNytb2zu6evX/QUkkmKTZpwhPZCUEhZwKbmmmOnVQixCHHdji6mfjtR5SKJeJBj1MMYhgI1mcUtJF69pEvIORwHZ37mvEIcz+JcQBFz666NXcKZ5l4c1IlczR69pcfJTSLUWjKQamu56Y6yEFqRjkWFT9TmAIdwQC7hgqIUQX59IHCOTVK5PQTaUpoZ6r+nsghVmoch6YzBj1Ui95E/M/rZrp/FeRMpJlGQWeL+hl3dOJM0nAiJpFqPjYEqGTmVocOQQLVJrOKCcFbfHmZtC5qnlvz7t1q/W4eR5kckxNyRjxySerkljRIk1BSkGfySt6sJ+vFerc+Zq0laz5zSP7A+vwBxKaWhQ==</latexit>

Riemann 2-form

⌅ =
1

2
⌘a,bLab + ⇠aPa + ⇣aKa + ⇢D

<latexit sha1_base64="Iet+pMudM+DudTOUCDBV0Ii0gNI="></latexit><latexit sha1_base64="VeZ6ChRhWgSlHnuXfBg72/bBbJQ="></latexit><latexit sha1_base64="VeZ6ChRhWgSlHnuXfBg72/bBbJQ="></latexit><latexit sha1_base64="hIwi89VvF7sEfzHC33WYli6wS0I="></latexit>

Solving equations of motion and taking 
into account gauge transformation:

Cµ⌫ = 0
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Cotton tensor

Equations of motion set curvature to zero

gauge parameter

Schouten tensor

Sets        to be symmetricfµ⌫
<latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="1AYAcAmz7taOQAS1itpXMK3sE34=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6wU0omvdOGJpkhD6EM/RduXCjiT3LnvzF9LLT1QODjnITce5JccGPD8DsobW3v7O6V9ysH1cOj49pJtW0ypxm2WCYy3U2oQcEVtiy3Aru5RioTgZ1kcjfPO8+oDc/Uo53m2Jd0pHjKGbXeekoHRSxdrNxsUKuHjXAhsgnRCuqwUnNQ+4qHGXMSlWWCGtOLwtz2C6otZwJnldgZzCmb0BH2PCoq0fSLxcQzcuGdIUkz7Y+yZOH+flFQacxUJv6mpHZs1rO5+V/Wcza96Rdc5c6iYsuPUieIzch8fTLkGpkVUw+Uae5nJWxMNWXWl1TxJUTrK29C+6oRhY3oIYQynME5XEIE13AL99CEFjBQ8AJv8B6Y4DX4WNZVCla9ncIfBZ8/tyePvA==</latexit><latexit sha1_base64="1AYAcAmz7taOQAS1itpXMK3sE34=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZwT6wU0omvdOGJpkhD6EM/RduXCjiT3LnvzF9LLT1QODjnITce5JccGPD8DsobW3v7O6V9ysH1cOj49pJtW0ypxm2WCYy3U2oQcEVtiy3Aru5RioTgZ1kcjfPO8+oDc/Uo53m2Jd0pHjKGbXeekoHRSxdrNxsUKuHjXAhsgnRCuqwUnNQ+4qHGXMSlWWCGtOLwtz2C6otZwJnldgZzCmb0BH2PCoq0fSLxcQzcuGdIUkz7Y+yZOH+flFQacxUJv6mpHZs1rO5+V/Wcza96Rdc5c6iYsuPUieIzch8fTLkGpkVUw+Uae5nJWxMNWXWl1TxJUTrK29C+6oRhY3oIYQynME5XEIE13AL99CEFjBQ8AJv8B6Y4DX4WNZVCla9ncIfBZ8/tyePvA==</latexit><latexit sha1_base64="Be6fabqtl1oVAmdSBckLtfXcGco=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKex6MceAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmljc2t7p7xb2ds/ODyqHp90dGoVoW2S8lT1YqwpZ5K2DTOc9jJFsYg57caTm7nffaJKs1Q+mGlGI4FHkiWMYOOkx2SQh8KG0s4G1Zpf9xdA6yQoSA0KtAbVr3CYEiuoNIRjrfuBn5kox8owwumsElpNM0wmeET7jkosqI7yxcUzdOGUIUpS5UoatFB/T+RYaD0VsesU2Iz1qjcX//P61iSNKGcys4ZKslyUWI5MiubvoyFTlBg+dQQTxdytiIyxwsS4kCouhGD15XXSuaoHfj2492vNuyKOMpzBOVxCANfQhFtoQRsISHiGV3jztPfivXsfy9aSV8ycwh94nz/4PpEb</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit><latexit sha1_base64="2VxRQDITTSPr9ZvQ4mMiZ1adrn4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx6Sfh8KG0k771Zpf9+dAqyQoSA0KNPvVr3CQEiuoNIRjrXuBn5kox8owwum0ElpNM0zGeEh7jkosqI7y+cVTdOaUAUpS5UoaNFd/T+RYaD0RsesU2Iz0sjcT//N61iTXUc5kZg2VZLEosRyZFM3eRwOmKDF84ggmirlbERlhhYlxIVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pAQMIzvMKbp70X7937WLSWvGLmGP7A+/wB+X6RHw==</latexit>

Torsion constraint



Higher spin algebras

Conformal gravity and conformal higher spin theories

• We are going to use the action which is the same Chern-Simons action for a higher 
spin algebras for partially massles fields from AdS4 

• Earlier considered algebras are usually symmetries of                            which is a 
conformally invariant higher derivative equation 

• However we are going to consider new algebras 

• That will lead to finite number of Fradkin-Tseyltin fields with higher derivative gauge 
transformations 

• To get higher spin extension of so(3,2) algebra, we need algebras that have so(3,2) 
as an subalgebra. 

⇤k�(x) = 0
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Conformal gravity and conformal higher spin theories
Higher spin algebras

• To construct a finite spectrum of Fradkin-Tseytlin fields one needs to take non-
trivial finite-dimensional irreducible representation V of so(3,2).  Which is 
irreducible tensor or a spin-tensor 

• Then, one needs to evaluate U(so(d,2)) in V, which  means multiply the generators of 
so(3,2) in this representation to find the algebra “hs(V)” that they generate. The 
algebra is the algebra of all the the matrices of size dimV, 

• We want to decompose the hs(V) into irreducible so(3,2) modules which determines 
the spectrum of Fradkin-Tseytlin fields 

• hs(V ) = gl(V ) = sl(V )� u(1)
<latexit sha1_base64="IQnAEj3QstsqRS5GzsgQLoCj+Rc=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxC0oRdG22EgI12EcwDkiXMTibJkNnZZR5CWAJi46/YWChi6z/Y+TfOJik08cBcDufcy517woQzpT3v28mtrK6tb+Q3C1vbO7t77v5BQ8VGElonMY9lK8SKciZoXTPNaSuRFEchp81wdJX5zXsqFYvFnR4nNIjwQLA+I1hbqeseD1WpUb4c8KyqrHbihBuFTMkvd92iV/GmQMvEn5NitfwAGWpd96vTi4mJqNCEY6XavpfoIMVSM8LppNAxiiaYjPCAti0VOKIqSKdXTNCpVXqoH0v7hEZT9fdEiiOlxlFoOyOsh2rRy8T/vLbR/YsgZSIxmgoyW9Q3HOkYZZGgHpOUaD62BBPJ7F8RGWKJibbBFWwI/uLJy6RxVvG9in9r07iBGfJwBCdQAh/OoQrXUIM6EHiEZ3iFN+fJeXHenY9Za86ZzxzCHzifP1lBl1E=</latexit><latexit sha1_base64="IQnAEj3QstsqRS5GzsgQLoCj+Rc=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxC0oRdG22EgI12EcwDkiXMTibJkNnZZR5CWAJi46/YWChi6z/Y+TfOJik08cBcDufcy517woQzpT3v28mtrK6tb+Q3C1vbO7t77v5BQ8VGElonMY9lK8SKciZoXTPNaSuRFEchp81wdJX5zXsqFYvFnR4nNIjwQLA+I1hbqeseD1WpUb4c8KyqrHbihBuFTMkvd92iV/GmQMvEn5NitfwAGWpd96vTi4mJqNCEY6XavpfoIMVSM8LppNAxiiaYjPCAti0VOKIqSKdXTNCpVXqoH0v7hEZT9fdEiiOlxlFoOyOsh2rRy8T/vLbR/YsgZSIxmgoyW9Q3HOkYZZGgHpOUaD62BBPJ7F8RGWKJibbBFWwI/uLJy6RxVvG9in9r07iBGfJwBCdQAh/OoQrXUIM6EHiEZ3iFN+fJeXHenY9Za86ZzxzCHzifP1lBl1E=</latexit><latexit sha1_base64="IQnAEj3QstsqRS5GzsgQLoCj+Rc=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxC0oRdG22EgI12EcwDkiXMTibJkNnZZR5CWAJi46/YWChi6z/Y+TfOJik08cBcDufcy517woQzpT3v28mtrK6tb+Q3C1vbO7t77v5BQ8VGElonMY9lK8SKciZoXTPNaSuRFEchp81wdJX5zXsqFYvFnR4nNIjwQLA+I1hbqeseD1WpUb4c8KyqrHbihBuFTMkvd92iV/GmQMvEn5NitfwAGWpd96vTi4mJqNCEY6XavpfoIMVSM8LppNAxiiaYjPCAti0VOKIqSKdXTNCpVXqoH0v7hEZT9fdEiiOlxlFoOyOsh2rRy8T/vLbR/YsgZSIxmgoyW9Q3HOkYZZGgHpOUaD62BBPJ7F8RGWKJibbBFWwI/uLJy6RxVvG9in9r07iBGfJwBCdQAh/OoQrXUIM6EHiEZ3iFN+fJeXHenY9Za86ZzxzCHzifP1lBl1E=</latexit><latexit sha1_base64="e2buzxUtKxewfiVOEBH9lzkTEoc=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxC0oRdG22EgI12EUwiJEuYnUySIbM7yzyEsKSx8VdsLBSx9R/s/Btnky008cBcDufcy517woQzpT3v2ymsrK6tbxQ3S1vbO7t77v5BSwkjCW0SwYW8D7GinMW0qZnm9D6RFEchp+1wfJX57QcqFRPxnZ4kNIjwMGYDRrC2Us89HqlKq3o55FlVWe2KhBuFTMWv9tyyV/NmQMvEz0kZcjR67le3L4iJaKwJx0p1fC/RQYqlZoTTaalrFE0wGeMh7Vga44iqIJ1dMUWnVumjgZD2xRrN1N8TKY6UmkSh7YywHqlFLxP/8zpGDy6ClMWJ0TQm80UDw5EWKIsE9ZmkRPOJJZhIZv+KyAhLTLQNrmRD8BdPXiats5rv1fxbr1y/yeMowhGcQAV8OIc6XEMDmkDgEZ7hFd6cJ+fFeXc+5q0FJ585hD9wPn8AHZ+WaA==</latexit>

hs(V ) = End(V ) = V ⌦ V ⇤
<latexit sha1_base64="fcXH4k+N+9YKJQzcEnxK67LtlNs=">AAACAnicbVDLSgMxFM3UV62vUVfiJliE6qLMiKAboSCC7irYaaEdSyaTtqGZZEgyQhmKG3/FjQtF3PoV7vwbM+0stPVAyOGce7n3niBmVGnH+bYKC4tLyyvF1dLa+sbmlr294ymRSEwaWDAhWwFShFFOGppqRlqxJCgKGGkGw8vMbz4Qqajgd3oUEz9CfU57FCNtpK69N1AV7+jiiofZ53WEphFR0Ls/7tplp+pMAOeJm5MyyFHv2l+dUOAkIlxjhpRqu06s/RRJTTEj41InUSRGeIj6pG0oR2aQn05OGMNDo4SwJ6R5XMOJ+rsjRZFSoygwlRHSAzXrZeJ/XjvRvXM/pTxONOF4OqiXMKgFzPKAIZUEazYyBGFJza4QD5BEWJvUSiYEd/bkeeKdVF2n6t6elms3eRxFsA8OQAW44AzUwDWogwbA4BE8g1fwZj1ZL9a79TEtLVh5zy74A+vzB5pjlac=</latexit><latexit sha1_base64="fcXH4k+N+9YKJQzcEnxK67LtlNs=">AAACAnicbVDLSgMxFM3UV62vUVfiJliE6qLMiKAboSCC7irYaaEdSyaTtqGZZEgyQhmKG3/FjQtF3PoV7vwbM+0stPVAyOGce7n3niBmVGnH+bYKC4tLyyvF1dLa+sbmlr294ymRSEwaWDAhWwFShFFOGppqRlqxJCgKGGkGw8vMbz4Qqajgd3oUEz9CfU57FCNtpK69N1AV7+jiiofZ53WEphFR0Ls/7tplp+pMAOeJm5MyyFHv2l+dUOAkIlxjhpRqu06s/RRJTTEj41InUSRGeIj6pG0oR2aQn05OGMNDo4SwJ6R5XMOJ+rsjRZFSoygwlRHSAzXrZeJ/XjvRvXM/pTxONOF4OqiXMKgFzPKAIZUEazYyBGFJza4QD5BEWJvUSiYEd/bkeeKdVF2n6t6elms3eRxFsA8OQAW44AzUwDWogwbA4BE8g1fwZj1ZL9a79TEtLVh5zy74A+vzB5pjlac=</latexit><latexit sha1_base64="fcXH4k+N+9YKJQzcEnxK67LtlNs=">AAACAnicbVDLSgMxFM3UV62vUVfiJliE6qLMiKAboSCC7irYaaEdSyaTtqGZZEgyQhmKG3/FjQtF3PoV7vwbM+0stPVAyOGce7n3niBmVGnH+bYKC4tLyyvF1dLa+sbmlr294ymRSEwaWDAhWwFShFFOGppqRlqxJCgKGGkGw8vMbz4Qqajgd3oUEz9CfU57FCNtpK69N1AV7+jiiofZ53WEphFR0Ls/7tplp+pMAOeJm5MyyFHv2l+dUOAkIlxjhpRqu06s/RRJTTEj41InUSRGeIj6pG0oR2aQn05OGMNDo4SwJ6R5XMOJ+rsjRZFSoygwlRHSAzXrZeJ/XjvRvXM/pTxONOF4OqiXMKgFzPKAIZUEazYyBGFJza4QD5BEWJvUSiYEd/bkeeKdVF2n6t6elms3eRxFsA8OQAW44AzUwDWogwbA4BE8g1fwZj1ZL9a79TEtLVh5zy74A+vzB5pjlac=</latexit><latexit sha1_base64="fcXH4k+N+9YKJQzcEnxK67LtlNs=">AAACAnicbVDLSgMxFM3UV62vUVfiJliE6qLMiKAboSCC7irYaaEdSyaTtqGZZEgyQhmKG3/FjQtF3PoV7vwbM+0stPVAyOGce7n3niBmVGnH+bYKC4tLyyvF1dLa+sbmlr294ymRSEwaWDAhWwFShFFOGppqRlqxJCgKGGkGw8vMbz4Qqajgd3oUEz9CfU57FCNtpK69N1AV7+jiiofZ53WEphFR0Ls/7tplp+pMAOeJm5MyyFHv2l+dUOAkIlxjhpRqu06s/RRJTTEj41InUSRGeIj6pG0oR2aQn05OGMNDo4SwJ6R5XMOJ+rsjRZFSoygwlRHSAzXrZeJ/XjvRvXM/pTxONOF4OqiXMKgFzPKAIZUEazYyBGFJza4QD5BEWJvUSiYEd/bkeeKdVF2n6t6elms3eRxFsA8OQAW44AzUwDWogwbA4BE8g1fwZj1ZL9a79TEtLVh5zy74A+vzB5pjlac=</latexit>



• To better show this we consider an example of the Young diagram and a 
corresponding algebra  

• In general, the algebra is matrix algebra of                      generators  

• they are decomposed with respect to so(3,2)   

• The commutation relations are those of                 [                   ] 

• in the so(3,2) base we have

Conformal gravity and conformal higher spin theoriesConformal gravity and conformal higher spin theories

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit> ⇤

<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

hs(⇤) = ⇤⌦⇤ =
<latexit sha1_base64="jQNBSLWRHqmPrYOHNv5aP51qvX0=">AAACAnicbVC7SgNBFL3rM8bXqpXYLAYhacKujTaBoI12EcwDkiXMTmaTIbMzy8ysGJaghb9iY6GIrV9h5984m6TQxAMzHM65l3vvCWJGlXbdb2tpeWV1bT23kd/c2t7Ztff2G0okEpM6FkzIVoAUYZSTuqaakVYsCYoCRprB8DLzm3dEKir4rR7FxI9Qn9OQYqSN1LUPB6rYuRD3pUr2d4SmEVEZrXTtglt2J3AWiTcjhWrpETLUuvZXpydwEhGuMUNKtT031n6KpKaYkXG+kygSIzxEfdI2lCMzyU8nJ4ydE6P0nFBI87h2JurvjhRFSo2iwFRGSA/UvJeJ/3ntRIfnfkp5nGjC8XRQmDBHCyfLw+lRSbBmI0MQltTs6uABkghrk1rehODNn7xIGqdlzy17NyaNa5giB0dwDEXw4AyqcAU1qAOGB3iGV3iznqwX6936mJYuWbOeA/gD6/MHoFuXsw==</latexit><latexit sha1_base64="jQNBSLWRHqmPrYOHNv5aP51qvX0=">AAACAnicbVC7SgNBFL3rM8bXqpXYLAYhacKujTaBoI12EcwDkiXMTmaTIbMzy8ysGJaghb9iY6GIrV9h5984m6TQxAMzHM65l3vvCWJGlXbdb2tpeWV1bT23kd/c2t7Ztff2G0okEpM6FkzIVoAUYZSTuqaakVYsCYoCRprB8DLzm3dEKir4rR7FxI9Qn9OQYqSN1LUPB6rYuRD3pUr2d4SmEVEZrXTtglt2J3AWiTcjhWrpETLUuvZXpydwEhGuMUNKtT031n6KpKaYkXG+kygSIzxEfdI2lCMzyU8nJ4ydE6P0nFBI87h2JurvjhRFSo2iwFRGSA/UvJeJ/3ntRIfnfkp5nGjC8XRQmDBHCyfLw+lRSbBmI0MQltTs6uABkghrk1rehODNn7xIGqdlzy17NyaNa5giB0dwDEXw4AyqcAU1qAOGB3iGV3iznqwX6936mJYuWbOeA/gD6/MHoFuXsw==</latexit><latexit sha1_base64="jQNBSLWRHqmPrYOHNv5aP51qvX0=">AAACAnicbVC7SgNBFL3rM8bXqpXYLAYhacKujTaBoI12EcwDkiXMTmaTIbMzy8ysGJaghb9iY6GIrV9h5984m6TQxAMzHM65l3vvCWJGlXbdb2tpeWV1bT23kd/c2t7Ztff2G0okEpM6FkzIVoAUYZSTuqaakVYsCYoCRprB8DLzm3dEKir4rR7FxI9Qn9OQYqSN1LUPB6rYuRD3pUr2d4SmEVEZrXTtglt2J3AWiTcjhWrpETLUuvZXpydwEhGuMUNKtT031n6KpKaYkXG+kygSIzxEfdI2lCMzyU8nJ4ydE6P0nFBI87h2JurvjhRFSo2iwFRGSA/UvJeJ/3ntRIfnfkp5nGjC8XRQmDBHCyfLw+lRSbBmI0MQltTs6uABkghrk1rehODNn7xIGqdlzy17NyaNa5giB0dwDEXw4AyqcAU1qAOGB3iGV3iznqwX6936mJYuWbOeA/gD6/MHoFuXsw==</latexit><latexit sha1_base64="a/jTnhFHkAC+MW1lQ4qzuaGtaN4=">AAACAnicbVDLSsNAFL3xWesr6krcBItQNyVxo5tC0Y3uKtgHNKFMptN26GQmzEzEEoobf8WNC0Xc+hXu/BsnbRbaemCGwzn3cu89Ycyo0q77bS0tr6yurRc2iptb2zu79t5+U4lEYtLAggnZDpEijHLS0FQz0o4lQVHISCscXWV+655IRQW/0+OYBBEacNqnGGkjde3DoSr7l+LhtJr9vtA0Iiqj1a5dcivuFM4i8XJSghz1rv3l9wROIsI1ZkipjufGOkiR1BQzMin6iSIxwiM0IB1DOTKTgnR6wsQ5MUrP6QtpHtfOVP3dkaJIqXEUmsoI6aGa9zLxP6+T6P5FkFIeJ5pwPBvUT5ijhZPl4fSoJFizsSEIS2p2dfAQSYS1Sa1oQvDmT14kzbOK51a8W7dUu8njKMARHEMZPDiHGlxDHRqA4RGe4RXerCfrxXq3PmalS1becwB/YH3+AGS5lso=</latexit>

�
<latexit sha1_base64="g7bqRj6SnKI93ww2xek1haoVWwk=">AAAB7XicbVDLSgNBEOz1GeMr0aOXwSB4Crte9BjworcI5gFJCLOT2WTM7Mwy0yuEJf/gxYMiIngQ/Bxv/o2Tx0ETCxqKqm66u8JECou+/+2trK6tb2zmtvLbO7t7+4XiQd3q1DBeY1pq0wyp5VIoXkOBkjcTw2kcSt4Ih5cTv3HPjRVa3eIo4Z2Y9pWIBKPopHpbJzK13ULJL/tTkGUSzEmpUvx8fwOAarfw1e5plsZcIZPU2lbgJ9jJqEHBJB/n26nlCWVD2uctRxWNue1k02vH5MQpPRJp40ohmaq/JzIaWzuKQ9cZUxzYRW8i/ue1UowuOplQSYpcsdmiKJUENZm8TnrCcIZy5AhlRrhbCRtQQxm6gPIuhGDx5WVSPysHfjm4cWlcwww5OIJjOIUAzqECV1CFGjC4gwd4gmdPe4/ei/c6a13x5jOH8Afexw/XgJGG</latexit><latexit sha1_base64="tQDiZQ4l3zkBadcAbprNht3R8ls=">AAAB7XicbVC7SgNBFL3rM8ZXoo1gMxgEq7Bro2XARrsI5gHJEmYns8mY2ZllHkJY8g82ForYWAiCP5POv3HyKDTxwIXDOfdy7z1Rypk2vv/trayurW9s5rby2zu7e/uF4kFdS6sIrRHJpWpGWFPOBK0ZZjhtporiJOK0EQ2uJn7jgSrNpLgzw5SGCe4JFjOCjZPqbZlyqzuFkl/2p0DLJJiTUqX4+f51NO5UO4VxuyuJTagwhGOtW4GfmjDDyjDC6SjftpqmmAxwj7YcFTihOsym147QqVO6KJbKlTBoqv6eyHCi9TCJXGeCTV8vehPxP69lTXwZZkyk1lBBZotiy5GRaPI66jJFieFDRzBRzN2KSB8rTIwLKO9CCBZfXib183Lgl4Nbl8YNzJCDYziBMwjgAipwDVWoAYF7eIRnePGk9+S9em+z1hVvPnMIf+B9/ACgVZLc</latexit><latexit sha1_base64="tQDiZQ4l3zkBadcAbprNht3R8ls=">AAAB7XicbVC7SgNBFL3rM8ZXoo1gMxgEq7Bro2XARrsI5gHJEmYns8mY2ZllHkJY8g82ForYWAiCP5POv3HyKDTxwIXDOfdy7z1Rypk2vv/trayurW9s5rby2zu7e/uF4kFdS6sIrRHJpWpGWFPOBK0ZZjhtporiJOK0EQ2uJn7jgSrNpLgzw5SGCe4JFjOCjZPqbZlyqzuFkl/2p0DLJJiTUqX4+f51NO5UO4VxuyuJTagwhGOtW4GfmjDDyjDC6SjftpqmmAxwj7YcFTihOsym147QqVO6KJbKlTBoqv6eyHCi9TCJXGeCTV8vehPxP69lTXwZZkyk1lBBZotiy5GRaPI66jJFieFDRzBRzN2KSB8rTIwLKO9CCBZfXib183Lgl4Nbl8YNzJCDYziBMwjgAipwDVWoAYF7eIRnePGk9+S9em+z1hVvPnMIf+B9/ACgVZLc</latexit><latexit sha1_base64="Tln70WLJUmnG51wXZVqrIuTNeL4=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYhCswp2NlgEb7SKYD0iOsLeZS9bs7R67e0I48h9sLBSx9f/Y+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KLrFpuRXYSTXSJBLYjsY3M7/9hNpwJR/sJMUwoUPJY86odVKrp1KRmX6l6tf8OcgqCQpShQKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK6jkiZownx+7ZScO2VAYqVdSUvm6u+JnCbGTJLIdSbUjsyyNxP/87qZja/DnMs0syjZYlGcCWIVmb1OBlwjs2LiCGWau1sJG1FNmXUBlV0IwfLLq6R1WQv8WnDvV+t3RRwlOIUzuIAArqAOt9CAJjB4hGd4hTdPeS/eu/exaF3zipkT+APv8wfQ2Y9I</latexit>

�
<latexit sha1_base64="g7bqRj6SnKI93ww2xek1haoVWwk=">AAAB7XicbVDLSgNBEOz1GeMr0aOXwSB4Crte9BjworcI5gFJCLOT2WTM7Mwy0yuEJf/gxYMiIngQ/Bxv/o2Tx0ETCxqKqm66u8JECou+/+2trK6tb2zmtvLbO7t7+4XiQd3q1DBeY1pq0wyp5VIoXkOBkjcTw2kcSt4Ih5cTv3HPjRVa3eIo4Z2Y9pWIBKPopHpbJzK13ULJL/tTkGUSzEmpUvx8fwOAarfw1e5plsZcIZPU2lbgJ9jJqEHBJB/n26nlCWVD2uctRxWNue1k02vH5MQpPRJp40ohmaq/JzIaWzuKQ9cZUxzYRW8i/ue1UowuOplQSYpcsdmiKJUENZm8TnrCcIZy5AhlRrhbCRtQQxm6gPIuhGDx5WVSPysHfjm4cWlcwww5OIJjOIUAzqECV1CFGjC4gwd4gmdPe4/ei/c6a13x5jOH8Afexw/XgJGG</latexit><latexit sha1_base64="tQDiZQ4l3zkBadcAbprNht3R8ls=">AAAB7XicbVC7SgNBFL3rM8ZXoo1gMxgEq7Bro2XARrsI5gHJEmYns8mY2ZllHkJY8g82ForYWAiCP5POv3HyKDTxwIXDOfdy7z1Rypk2vv/trayurW9s5rby2zu7e/uF4kFdS6sIrRHJpWpGWFPOBK0ZZjhtporiJOK0EQ2uJn7jgSrNpLgzw5SGCe4JFjOCjZPqbZlyqzuFkl/2p0DLJJiTUqX4+f51NO5UO4VxuyuJTagwhGOtW4GfmjDDyjDC6SjftpqmmAxwj7YcFTihOsym147QqVO6KJbKlTBoqv6eyHCi9TCJXGeCTV8vehPxP69lTXwZZkyk1lBBZotiy5GRaPI66jJFieFDRzBRzN2KSB8rTIwLKO9CCBZfXib183Lgl4Nbl8YNzJCDYziBMwjgAipwDVWoAYF7eIRnePGk9+S9em+z1hVvPnMIf+B9/ACgVZLc</latexit><latexit sha1_base64="tQDiZQ4l3zkBadcAbprNht3R8ls=">AAAB7XicbVC7SgNBFL3rM8ZXoo1gMxgEq7Bro2XARrsI5gHJEmYns8mY2ZllHkJY8g82ForYWAiCP5POv3HyKDTxwIXDOfdy7z1Rypk2vv/trayurW9s5rby2zu7e/uF4kFdS6sIrRHJpWpGWFPOBK0ZZjhtporiJOK0EQ2uJn7jgSrNpLgzw5SGCe4JFjOCjZPqbZlyqzuFkl/2p0DLJJiTUqX4+f51NO5UO4VxuyuJTagwhGOtW4GfmjDDyjDC6SjftpqmmAxwj7YcFTihOsym147QqVO6KJbKlTBoqv6eyHCi9TCJXGeCTV8vehPxP69lTXwZZkyk1lBBZotiy5GRaPI66jJFieFDRzBRzN2KSB8rTIwLKO9CCBZfXib183Lgl4Nbl8YNzJCDYziBMwjgAipwDVWoAYF7eIRnePGk9+S9em+z1hVvPnMIf+B9/ACgVZLc</latexit><latexit sha1_base64="Tln70WLJUmnG51wXZVqrIuTNeL4=">AAAB7XicbVA9SwNBEJ3zM8avqKXNYhCswp2NlgEb7SKYD0iOsLeZS9bs7R67e0I48h9sLBSx9f/Y+W/cJFdo4oOBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23jMo0wyZTQulORA0KLrFpuRXYSTXSJBLYjsY3M7/9hNpwJR/sJMUwoUPJY86odVKrp1KRmX6l6tf8OcgqCQpShQKNfuWrN1AsS1BaJqgx3cBPbZhTbTkTOC33MoMpZWM6xK6jkiZownx+7ZScO2VAYqVdSUvm6u+JnCbGTJLIdSbUjsyyNxP/87qZja/DnMs0syjZYlGcCWIVmb1OBlwjs2LiCGWau1sJG1FNmXUBlV0IwfLLq6R1WQv8WnDvV+t3RRwlOIUzuIAArqAOt9CAJjB4hGd4hTdPeS/eu/exaF3zipkT+APv8wfQ2Y9I</latexit> ·<latexit sha1_base64="qCKfMDD0K1F8YEOHrVDvf09oydc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86M2CF71VMG2hDWWz2bZLN5uwOxFK6G/w4kERr/4e8ea/cZv2oK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etUySacZ9lshEd0JquBSK+yhQ8k6qOY1Dydvh+Gbmtx+5NiJRDzhJeRDToRIDwShaye+xKMF+tebW3QJklXgLUrv+hALNfvWrFyUsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfLi2Ck5s0pEBom2pZAU6u+JnMbGTOLQdsYUR2bZm4n/ed0MB1dBLlSaIVdsvmiQSYIJmX1OIqE5QzmxhDIt7K2EjaimDG0+FRuCt/zyKmld1D237t27tcbdPA0owwmcwjl4cAkNuIUm+MBAwBO8wKujnGfnzXmft5acxcwx/IHz8QNJl4/E</latexit><latexit sha1_base64="qCKfMDD0K1F8YEOHrVDvf09oydc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86M2CF71VMG2hDWWz2bZLN5uwOxFK6G/w4kERr/4e8ea/cZv2oK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etUySacZ9lshEd0JquBSK+yhQ8k6qOY1Dydvh+Gbmtx+5NiJRDzhJeRDToRIDwShaye+xKMF+tebW3QJklXgLUrv+hALNfvWrFyUsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfLi2Ck5s0pEBom2pZAU6u+JnMbGTOLQdsYUR2bZm4n/ed0MB1dBLlSaIVdsvmiQSYIJmX1OIqE5QzmxhDIt7K2EjaimDG0+FRuCt/zyKmld1D237t27tcbdPA0owwmcwjl4cAkNuIUm+MBAwBO8wKujnGfnzXmft5acxcwx/IHz8QNJl4/E</latexit><latexit sha1_base64="qCKfMDD0K1F8YEOHrVDvf09oydc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86M2CF71VMG2hDWWz2bZLN5uwOxFK6G/w4kERr/4e8ea/cZv2oK0PBh7vzTAzL0ylMOi6305pbX1jc6u8XdnZ3ds/qB4etUySacZ9lshEd0JquBSK+yhQ8k6qOY1Dydvh+Gbmtx+5NiJRDzhJeRDToRIDwShaye+xKMF+tebW3QJklXgLUrv+hALNfvWrFyUsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfLi2Ck5s0pEBom2pZAU6u+JnMbGTOLQdsYUR2bZm4n/ed0MB1dBLlSaIVdsvmiQSYIJmX1OIqE5QzmxhDIt7K2EjaimDG0+FRuCt/zyKmld1D237t27tcbdPA0owwmcwjl4cAkNuIUm+MBAwBO8wKujnGfnzXmft5acxcwx/IHz8QNJl4/E</latexit><latexit sha1_base64="0qvtMF+pHqiQ+lyCCnJ4zNGT/oM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m86LHgRW8VTFtoQ9lsNu3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJPCoOt+O5WNza3tnepubW//4PCofnzSMWmuGfdZKlPdC6nhUijuo0DJe5nmNAkl74aT27nffeLaiFQ94jTjQUJHSsSCUbSSP2BRisN6w226C5B14pWkASXaw/rXIEpZnnCFTFJj+p6bYVBQjYJJPqsNcsMzyiZ0xPuWKppwExSLY2fkwioRiVNtSyFZqL8nCpoYM01C25lQHJtVby7+5/VzjG+CQqgsR67YclGcS4IpmX9OIqE5Qzm1hDIt7K2EjammDG0+NRuCt/ryOulcNT236T24jdZ9GUcVzuAcLsGDa2jBHbTBBwYCnuEV3hzlvDjvzseyteKUM6fwB87nD9nljrU=</latexit>

tA
B

<latexit sha1_base64="3orQOAsOIfLTSvYDes4bjenzu9I=">AAAB7nicbVDLSgNBEOyNrxhfUY+CDAbBU9j1oseoF71FMA9I1jA7mU2GzM4uM71CWPIRXjwo4tXv8eY3+BE6eRw0saChqOqmuytIpDDoup9Obml5ZXUtv17Y2Nza3inu7tVNnGrGayyWsW4G1HApFK+hQMmbieY0CiRvBIOrsd944NqIWN3hMOF+RHtKhIJRtFIDOxfZ6P6yUyy5ZXcCski8GSlVDr+/wKLaKX60uzFLI66QSWpMy3MT9DOqUTDJR4V2anhC2YD2eMtSRSNu/Gxy7ogcW6VLwljbUkgm6u+JjEbGDKPAdkYU+2beG4v/ea0Uw3M/EypJkSs2XRSmkmBMxr+TrtCcoRxaQpkW9lbC+lRThjahgg3Bm395kdRPy55b9m5tGjcwRR4O4AhOwIMzqMA1VKEGDAbwCM/w4iTOk/PqvE1bc85sZh/+wHn/ATk1kbc=</latexit><latexit sha1_base64="yzPjbIL337Z/ypHD1slvnvvf+98=">AAAB7nicbVDLSgNBEOyNj8T4inoUZTEInsKuFz1GvainCOYByRpmJ7PJkNnZZaZXCUs+wosHRbz6Pd78Bj9CJ4+DJhY0FFXddHf5seAaHefTyiwsLi1ncyv51bX1jc3C1nZNR4mirEojEamGTzQTXLIqchSsEStGQl+wut+/GPn1e6Y0j+QtDmLmhaQrecApQSPVsX2WDu/O24WiU3LGsOeJOyXF8v73V/b6Ya/SLny0OhFNQiaRCqJ103Vi9FKikFPBhvlWollMaJ90WdNQSUKmvXR87tA+NErHDiJlSqI9Vn9PpCTUehD6pjMk2NOz3kj8z2smGJx6KZdxgkzSyaIgETZG9uh3u8MVoygGhhCquLnVpj2iCEWTUN6E4M6+PE9qxyXXKbk3Jo0rmCAHu3AAR+DCCZThEipQBQp9eIRneLFi68l6td4mrRlrOrMDf2C9/wBrbZKc</latexit><latexit sha1_base64="yzPjbIL337Z/ypHD1slvnvvf+98=">AAAB7nicbVDLSgNBEOyNj8T4inoUZTEInsKuFz1GvainCOYByRpmJ7PJkNnZZaZXCUs+wosHRbz6Pd78Bj9CJ4+DJhY0FFXddHf5seAaHefTyiwsLi1ncyv51bX1jc3C1nZNR4mirEojEamGTzQTXLIqchSsEStGQl+wut+/GPn1e6Y0j+QtDmLmhaQrecApQSPVsX2WDu/O24WiU3LGsOeJOyXF8v73V/b6Ya/SLny0OhFNQiaRCqJ103Vi9FKikFPBhvlWollMaJ90WdNQSUKmvXR87tA+NErHDiJlSqI9Vn9PpCTUehD6pjMk2NOz3kj8z2smGJx6KZdxgkzSyaIgETZG9uh3u8MVoygGhhCquLnVpj2iCEWTUN6E4M6+PE9qxyXXKbk3Jo0rmCAHu3AAR+DCCZThEipQBQp9eIRneLFi68l6td4mrRlrOrMDf2C9/wBrbZKc</latexit><latexit sha1_base64="f3lfpXaprbZFQxAJFuHaZ4z+9II=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5sTBm10S6C+YDkDHubvWTJ3t6xOyeEIz/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mb2Z++4lrI2L1gJOE+xEdKhEKRtFKbexfZdPH63654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzc6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGNb8TKgkRa7YYlGYSoIxmf1OBkJzhnJiCWVa2FsJG1FNGdqESjYEb/nlVdK6qHpu1bt3K/W7PI4inMApnIMHl1CHW2hAExiM4Rle4c1JnBfn3flYtBacfOYY/sD5/AEkBY9v</latexit>

tA
B , tC

D = ��A
DtC

B + �C
BtA

D
<latexit sha1_base64="ZJ/sHpPbd+d3vRUKAJCLiOhXaIQ="></latexit><latexit sha1_base64="xQazUGp+Wc8KTfaFBRpUcTtQreU="></latexit><latexit sha1_base64="xQazUGp+Wc8KTfaFBRpUcTtQreU="></latexit><latexit sha1_base64="9mPQHoWVwkGBtsWcK1jSQx/FC2g=">AAACJXicbZBLSwMxEMez9VXra9Wjl2ARBLXsetGDQm170FsF+4C2Ltk0bUOzD5JZoSz9Ml78Kl48WETw5Fcx3e5BWwdC/vnNDJP5u6HgCizry8gsLa+srmXXcxubW9s75u5eXQWRpKxGAxHIpksUE9xnNeAgWDOUjHiuYA13WJ7mG09MKh74DzAKWccjfZ/3OCWgkWNeYXBu4vFj6RScsr4r+Pqs3WUCSIIreIZLJylMHmlPxTHzVsFKAi8KOxV5lEbVMSftbkAjj/lABVGqZVshdGIigVPBxrl2pFhI6JD0WUtLn3hMdeJkyzE+0qSLe4HUxwec0N8dMfGUGnmurvQIDNR8bgr/y7Ui6F12Yu6HETCfzgb1IoEhwFPLcJdLRkGMtCBUcv1XTAdEEgra2Jw2wZ5feVHUzwu2VbDvrXzxLrUjiw7QITpGNrpARXSLqqiGKHpGr+gdTYwX4834MD5npRkj7dlHf8L4/gHRmqQ/</latexit>

TAB = tA|B � tB|A, SAB = tA|B + tB|A � 2

d+ 2
tC

C , R = tC
C

<latexit sha1_base64="BqcXf0yYFrcRhO6wzCd/OsAX+SY="></latexit><latexit sha1_base64="BqcXf0yYFrcRhO6wzCd/OsAX+SY="></latexit><latexit sha1_base64="BqcXf0yYFrcRhO6wzCd/OsAX+SY="></latexit><latexit sha1_base64="BqcXf0yYFrcRhO6wzCd/OsAX+SY="></latexit>

Higher spin algebras

(3 + 2)2
<latexit sha1_base64="9fjD8kIbnB6dfr+5J/GjeFrRFW8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAiQtiNgh4DXvQWwTwgWcPspDcZMju7zMwKIeQjvHhQxKvf482/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2Mxt5bd3dvf2CweHDR2nimGdxSJWrYBqFFxi3XAjsJUopFEgsBkMb6Z+8wmV5rF8MKME/Yj2JQ85o8ZKzdLFeeXssdItFN2yOwNZJl5GipCh1i18dXoxSyOUhgmqddtzE+OPqTKcCZzkO6nGhLIh7WPbUkkj1P54du6EnFqlR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp76THFTIjRpZQpri9lbABVZQZm1DehuAtvrxMGpWy55a9+8ti9S6LIwfHcAIl8OAKqnALNagDgyE8wyu8OYnz4rw7H/PWFSebOYI/cD5/AEM8jjg=</latexit><latexit sha1_base64="9fjD8kIbnB6dfr+5J/GjeFrRFW8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAiQtiNgh4DXvQWwTwgWcPspDcZMju7zMwKIeQjvHhQxKvf482/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2Mxt5bd3dvf2CweHDR2nimGdxSJWrYBqFFxi3XAjsJUopFEgsBkMb6Z+8wmV5rF8MKME/Yj2JQ85o8ZKzdLFeeXssdItFN2yOwNZJl5GipCh1i18dXoxSyOUhgmqddtzE+OPqTKcCZzkO6nGhLIh7WPbUkkj1P54du6EnFqlR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp76THFTIjRpZQpri9lbABVZQZm1DehuAtvrxMGpWy55a9+8ti9S6LIwfHcAIl8OAKqnALNagDgyE8wyu8OYnz4rw7H/PWFSebOYI/cD5/AEM8jjg=</latexit><latexit sha1_base64="9fjD8kIbnB6dfr+5J/GjeFrRFW8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAiQtiNgh4DXvQWwTwgWcPspDcZMju7zMwKIeQjvHhQxKvf482/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2Mxt5bd3dvf2CweHDR2nimGdxSJWrYBqFFxi3XAjsJUopFEgsBkMb6Z+8wmV5rF8MKME/Yj2JQ85o8ZKzdLFeeXssdItFN2yOwNZJl5GipCh1i18dXoxSyOUhgmqddtzE+OPqTKcCZzkO6nGhLIh7WPbUkkj1P54du6EnFqlR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp76THFTIjRpZQpri9lbABVZQZm1DehuAtvrxMGpWy55a9+8ti9S6LIwfHcAIl8OAKqnALNagDgyE8wyu8OYnz4rw7H/PWFSebOYI/cD5/AEM8jjg=</latexit><latexit sha1_base64="9fjD8kIbnB6dfr+5J/GjeFrRFW8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAiQtiNgh4DXvQWwTwgWcPspDcZMju7zMwKIeQjvHhQxKvf482/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2Mxt5bd3dvf2CweHDR2nimGdxSJWrYBqFFxi3XAjsJUopFEgsBkMb6Z+8wmV5rF8MKME/Yj2JQ85o8ZKzdLFeeXssdItFN2yOwNZJl5GipCh1i18dXoxSyOUhgmqddtzE+OPqTKcCZzkO6nGhLIh7WPbUkkj1P54du6EnFqlR8JY2ZKGzNTfE2MaaT2KAtsZUTPQi95U/M9rpya89sdcJqlByeaLwlQQE5Pp76THFTIjRpZQpri9lbABVZQZm1DehuAtvrxMGpWy55a9+8ti9S6LIwfHcAIl8OAKqnALNagDgyE8wyu8OYnz4rw7H/PWFSebOYI/cD5/AEM8jjg=</latexit>

scalar
symmetricantisymmetric

symmetricantisymmetric
scalar

gl3+2
<latexit sha1_base64="SSAtm0WsBSChrLAh70WXVWaF0IU=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCF71VsB/QhrLZTtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl9kD0sovz6qRXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3dCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/YzLJDUo2XxRmApiYjJ9nvS5QmbE2BLKFLe3EjakijJjIyraELzFl5dJs1rx3Ip3f1mu3eVxFOAYTuAMPLiCGtxCHRrAQMAzvMKb8+i8OO/Ox7x1xclnjuAPnM8fYU6Piw==</latexit><latexit sha1_base64="SSAtm0WsBSChrLAh70WXVWaF0IU=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCF71VsB/QhrLZTtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl9kD0sovz6qRXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3dCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/YzLJDUo2XxRmApiYjJ9nvS5QmbE2BLKFLe3EjakijJjIyraELzFl5dJs1rx3Ip3f1mu3eVxFOAYTuAMPLiCGtxCHRrAQMAzvMKb8+i8OO/Ox7x1xclnjuAPnM8fYU6Piw==</latexit><latexit sha1_base64="SSAtm0WsBSChrLAh70WXVWaF0IU=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCF71VsB/QhrLZTtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl9kD0sovz6qRXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3dCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/YzLJDUo2XxRmApiYjJ9nvS5QmbE2BLKFLe3EjakijJjIyraELzFl5dJs1rx3Ip3f1mu3eVxFOAYTuAMPLiCGtxCHRrAQMAzvMKb8+i8OO/Ox7x1xclnjuAPnM8fYU6Piw==</latexit><latexit sha1_base64="SSAtm0WsBSChrLAh70WXVWaF0IU=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCF71VsB/QhrLZTtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777aysrq1vbBa2its7u3v7pYPDpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl9kD0sovz6qRXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3dCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/YzLJDUo2XxRmApiYjJ9nvS5QmbE2BLKFLe3EjakijJjIyraELzFl5dJs1rx3Ip3f1mu3eVxFOAYTuAMPLiCGtxCHRrAQMAzvMKb8+i8OO/Ox7x1xclnjuAPnM8fYU6Piw==</latexit>



Conformal gravity and conformal higher spin theories
Higher spin algebras

• The commutation relations 

• example: symmetric rank two representation with                       generators  and 
decomposition in so(3,2)

[TAB , TCD] = ⌘BCTAD � ⌘ACTBD � ⌘BDTAC + ⌘ADTBC (1)

[TAB , SCD] = ⌘BCSAD � ⌘ACSBD + ⌘BDSAC � ⌘ADSBC (2)

[SAB , SCD] = ⌘BCTAD + ⌘ACTBD + ⌘BDTAC + ⌘ADTBC (3)
<latexit sha1_base64="VbATh0QRdmYlgVOxGyDbSAHIbAI="></latexit><latexit sha1_base64="VbATh0QRdmYlgVOxGyDbSAHIbAI="></latexit><latexit sha1_base64="VbATh0QRdmYlgVOxGyDbSAHIbAI="></latexit><latexit sha1_base64="VbATh0QRdmYlgVOxGyDbSAHIbAI="></latexit>

tAB
CD

<latexit sha1_base64="ZLci8i3Gbm4bplxTGVV2ZqqCfck=">AAAB9HicbVDJSgNBEK2JW4xb1KMgjUHwFGa86DEaD3qLYBZIxtDT6SRNeha7awJhmO/w4kERr36MN7/Bj9DOctDEBwWP96qoqudFUmi07U8rs7S8srqWXc9tbG5t7+R392o6jBXjVRbKUDU8qrkUAa+iQMkbkeLU9ySve4Py2K8PudIiDO5wFHHXp71AdAWjaCQX75OLyzRJ20n5Km3nC3bRnoAsEmdGCqXD7y8wqLTzH61OyGKfB8gk1brp2BG6CVUomORprhVrHlE2oD3eNDSgPtduMjk6JcdG6ZBuqEwFSCbq74mE+lqPfM90+hT7et4bi/95zRi7524igihGHrDpom4sCYZknADpCMUZypEhlClhbiWsTxVlaHLKmRCc+ZcXSe206NhF59akcQNTZOEAjuAEHDiDElxDBarA4AEe4RlerKH1ZL1ab9PWjDWb2Yc/sN5/AOpBlGo=</latexit><latexit sha1_base64="sXXAboEaABrd4l4jujK9bxunR+c=">AAAB9HicbVDLTgJBEOzFB4gv1KPRTCQmnsiuFz2ieFBPmMgjgZXMDgNMmJ1dZ2YxZLPf4cWDxnj1Y7z5DX6EDo+DgpV0UqnqTneXF3KmtG1/WqmFxaXldGYlu7q2vrGZ29quqiCShFZIwANZ97CinAla0UxzWg8lxb7Hac3rl0Z+bUClYoG41cOQuj7uCtZhBGsjufouPjtP4qQVly6SVi5vF+wx0DxxpiRf3P/+Sl8/7JVbuY9mOyCRT4UmHCvVcOxQuzGWmhFOk2wzUjTEpI+7tGGowD5Vbjw+OkGHRmmjTiBNCY3G6u+JGPtKDX3PdPpY99SsNxL/8xqR7py6MRNhpKkgk0WdiCMdoFECqM0kJZoPDcFEMnMrIj0sMdEmp6wJwZl9eZ5UjwuOXXBuTBpXMEEGduEAjsCBEyjCJZShAgTu4RGe4cUaWE/Wq/U2aU1Z05kd+APr/QcciJVP</latexit><latexit sha1_base64="sXXAboEaABrd4l4jujK9bxunR+c=">AAAB9HicbVDLTgJBEOzFB4gv1KPRTCQmnsiuFz2ieFBPmMgjgZXMDgNMmJ1dZ2YxZLPf4cWDxnj1Y7z5DX6EDo+DgpV0UqnqTneXF3KmtG1/WqmFxaXldGYlu7q2vrGZ29quqiCShFZIwANZ97CinAla0UxzWg8lxb7Hac3rl0Z+bUClYoG41cOQuj7uCtZhBGsjufouPjtP4qQVly6SVi5vF+wx0DxxpiRf3P/+Sl8/7JVbuY9mOyCRT4UmHCvVcOxQuzGWmhFOk2wzUjTEpI+7tGGowD5Vbjw+OkGHRmmjTiBNCY3G6u+JGPtKDX3PdPpY99SsNxL/8xqR7py6MRNhpKkgk0WdiCMdoFECqM0kJZoPDcFEMnMrIj0sMdEmp6wJwZl9eZ5UjwuOXXBuTBpXMEEGduEAjsCBEyjCJZShAgTu4RGe4cUaWE/Wq/U2aU1Z05kd+APr/QcciJVP</latexit><latexit sha1_base64="7LbvIxua4K57aAD+sqtnaK4kglY=">AAAB9HicbVC7TsNAEFzzDOEVoKSxiJCoIpsGykAooAsSeUiJic6Xc3LK+Wzu1pEiy99BQwFCtHwMHX/DJXEBCSOtNJrZ1e6OHwuu0XG+rZXVtfWNzcJWcXtnd2+/dHDY1FGiKGvQSESq7RPNBJesgRwFa8eKkdAXrOWPalO/NWZK80g+4CRmXkgGkgecEjSSh4/p1XWWZr20dpP1SmWn4sxgLxM3J2XIUe+Vvrr9iCYhk0gF0brjOjF6KVHIqWBZsZtoFhM6IgPWMVSSkGkvnR2d2adG6dtBpExJtGfq74mUhFpPQt90hgSHetGbiv95nQSDSy/lMk6QSTpfFCTCxsieJmD3uWIUxcQQQhU3t9p0SBShaHIqmhDcxZeXSfO84joV994pV+/yOApwDCdwBi5cQBVuoQ4NoPAEz/AKb9bYerHerY9564qVzxzBH1ifP9URkiI=</latexit>



Conformal higher spin gravity

• To identify the higher spin content for one of the higher spin algebras above we 
have to linearise the theory over the Minkowski vacuum. 

• In Cartesian coordinates the vacuum is chosen as 

• free equations and the linearised gauge symmetries 

Free Fradkin-Tseytlin Fields

!0 = haPa
<latexit sha1_base64="xrBQ720u0ifYr+rGxFM2PPTqiFE=">AAAB+HicbVBNS8NAEJ3Ur1o/GvUoSLAInkriRS9CwYveKtgPaGOYbDft0k027G6EGvpLvHhQxKs/xZu/wR+h29aDtj4YeLw3w8y8MOVMadf9sApLyyura8X10sbm1nbZ3tltKpFJQhtEcCHbISrKWUIbmmlO26mkGIectsLhxcRv3VGpmEhu9Cilfoz9hEWMoDZSYJe7IqZ9DNzzwS3WAwzsilt1p3AWifdDKrWDr08wqAf2e7cnSBbTRBOOSnU8N9V+jlIzwum41M0UTZEMsU87hiYYU+Xn08PHzpFRek4kpKlEO1P190SOsVKjODSdMeqBmvcm4n9eJ9PRmZ+zJM00TchsUZRxRwtnkoLTY5ISzUeGIJHM3OqQAUok2mRVMiF48y8vkuZJ1XOr3rVJ4wpmKMI+HMIxeHAKNbiEOjSAQAYP8ATP1r31aL1Yr7PWgvUzswd/YL19AxxxlPQ=</latexit><latexit sha1_base64="R3dJXzFQwbBn0ArO7lNuaXsE1gM=">AAAB+HicbVDLSsNAFJ34aq2PRl2KMlgEVyVxoxuh4EZdVbAPaGO4mU7aoZNMmJkoNfRL3LhQxK2f4s5v8CN0+lho64ELh3Pu5d57goQzpR3n01pYXFpeyeVXC2vrG5tFe2u7rkQqCa0RwYVsBqAoZzGtaaY5bSaSQhRw2gj65yO/cUelYiK+0YOEehF0YxYyAtpIvl1si4h2wXfOerdQ9cG3S07ZGQPPE3dKSpX976/c1f1e1bc/2h1B0ojGmnBQquU6ifYykJoRToeFdqpoAqQPXdoyNIaIKi8bHz7Eh0bp4FBIU7HGY/X3RAaRUoMoMJ0R6J6a9Ubif14r1eGpl7E4STWNyWRRmHKsBR6lgDtMUqL5wBAgkplbMemBBKJNVgUTgjv78jypH5ddp+xemzQu0QR5tIsO0BFy0QmqoAtURTVEUIoe0TN6sR6sJ+vVepu0LljTmR30B9b7D06pldk=</latexit><latexit sha1_base64="R3dJXzFQwbBn0ArO7lNuaXsE1gM=">AAAB+HicbVDLSsNAFJ34aq2PRl2KMlgEVyVxoxuh4EZdVbAPaGO4mU7aoZNMmJkoNfRL3LhQxK2f4s5v8CN0+lho64ELh3Pu5d57goQzpR3n01pYXFpeyeVXC2vrG5tFe2u7rkQqCa0RwYVsBqAoZzGtaaY5bSaSQhRw2gj65yO/cUelYiK+0YOEehF0YxYyAtpIvl1si4h2wXfOerdQ9cG3S07ZGQPPE3dKSpX976/c1f1e1bc/2h1B0ojGmnBQquU6ifYykJoRToeFdqpoAqQPXdoyNIaIKi8bHz7Eh0bp4FBIU7HGY/X3RAaRUoMoMJ0R6J6a9Ubif14r1eGpl7E4STWNyWRRmHKsBR6lgDtMUqL5wBAgkplbMemBBKJNVgUTgjv78jypH5ddp+xemzQu0QR5tIsO0BFy0QmqoAtURTVEUIoe0TN6sR6sJ+vVepu0LljTmR30B9b7D06pldk=</latexit><latexit sha1_base64="fsQSCP8EXQFVmDfHC5tWPS1GdlI=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInsrGi16Eghe9VbAf0MYw2W7apZtN2N0INfSXePGgiFd/ijf/jds2B219MPB4b4aZeWEquDaEfDultfWNza3ydmVnd2+/6h4ctnWSKcpaNBGJ6oagmeCStQw3gnVTxSAOBeuE4+uZ33lkSvNE3ptJyvwYhpJHnIKxUuBW+0nMhhCQq9EDNAMI3BqpkznwKvEKUkMFmoH71R8kNIuZNFSA1j2PpMbPQRlOBZtW+plmKdAxDFnPUgkx034+P3yKT60ywFGibEmD5+rviRxirSdxaDtjMCO97M3E/7xeZqJLP+cyzQyTdLEoygQ2CZ6lgAdcMWrExBKgittbMR2BAmpsVhUbgrf88ippn9c9UvfuSK1xW8RRRsfoBJ0hD12gBrpBTdRCFGXoGb2iN+fJeXHenY9Fa8kpZo7QHzifPwdBkqw=</latexit>

ha ⌘ ha
µdx

µ
<latexit sha1_base64="0WUb14vobm0odNLOX9aTdE254Xk=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQZcFN7qrYC/QpGEymbRDJxfnUiwhKze+ihsXirj1Gdz5Nk7TLLT1wDAf/38OM+f3U0aFtKxvY2l5ZXVtvbJR3dza3tk19/bbIlEckxZOWMK7PhKE0Zi0JJWMdFNOUOQz0vFHV1O/MyZc0CS+k5OUuBEaxDSkGEkteebRsI8ccq/oGGrKci9zIpUHD/3i9syaVbeKgotgl1ADZTU988sJEqwiEkvMkBA920qlmyEuKWYkrzpKkBThERqQnsYYRUS4WbFGDk+0EsAw4frEEhbq74kMRUJMIl93RkgOxbw3Ff/zekqGl25G41RJEuPZQ6FiUCZwmgkMKCdYsokGhDnVf4V4iDjCUidX1SHY8ysvQvusblt1+/a81rgp46iAQ3AMToENLkADXIMmaAEMHsEzeAVvxpPxYrwbH7PWJaOcOQB/yvj8AXSKmcU=</latexit><latexit sha1_base64="0WUb14vobm0odNLOX9aTdE254Xk=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQZcFN7qrYC/QpGEymbRDJxfnUiwhKze+ihsXirj1Gdz5Nk7TLLT1wDAf/38OM+f3U0aFtKxvY2l5ZXVtvbJR3dza3tk19/bbIlEckxZOWMK7PhKE0Zi0JJWMdFNOUOQz0vFHV1O/MyZc0CS+k5OUuBEaxDSkGEkteebRsI8ccq/oGGrKci9zIpUHD/3i9syaVbeKgotgl1ADZTU988sJEqwiEkvMkBA920qlmyEuKWYkrzpKkBThERqQnsYYRUS4WbFGDk+0EsAw4frEEhbq74kMRUJMIl93RkgOxbw3Ff/zekqGl25G41RJEuPZQ6FiUCZwmgkMKCdYsokGhDnVf4V4iDjCUidX1SHY8ysvQvusblt1+/a81rgp46iAQ3AMToENLkADXIMmaAEMHsEzeAVvxpPxYrwbH7PWJaOcOQB/yvj8AXSKmcU=</latexit><latexit sha1_base64="0WUb14vobm0odNLOX9aTdE254Xk=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQZcFN7qrYC/QpGEymbRDJxfnUiwhKze+ihsXirj1Gdz5Nk7TLLT1wDAf/38OM+f3U0aFtKxvY2l5ZXVtvbJR3dza3tk19/bbIlEckxZOWMK7PhKE0Zi0JJWMdFNOUOQz0vFHV1O/MyZc0CS+k5OUuBEaxDSkGEkteebRsI8ccq/oGGrKci9zIpUHD/3i9syaVbeKgotgl1ADZTU988sJEqwiEkvMkBA920qlmyEuKWYkrzpKkBThERqQnsYYRUS4WbFGDk+0EsAw4frEEhbq74kMRUJMIl93RkgOxbw3Ff/zekqGl25G41RJEuPZQ6FiUCZwmgkMKCdYsokGhDnVf4V4iDjCUidX1SHY8ysvQvusblt1+/a81rgp46iAQ3AMToENLkADXIMmaAEMHsEzeAVvxpPxYrwbH7PWJaOcOQB/yvj8AXSKmcU=</latexit><latexit sha1_base64="0WUb14vobm0odNLOX9aTdE254Xk=">AAACBnicbZDLSsNAFIYnXmu9RV2KMFgEVyURQZcFN7qrYC/QpGEymbRDJxfnUiwhKze+ihsXirj1Gdz5Nk7TLLT1wDAf/38OM+f3U0aFtKxvY2l5ZXVtvbJR3dza3tk19/bbIlEckxZOWMK7PhKE0Zi0JJWMdFNOUOQz0vFHV1O/MyZc0CS+k5OUuBEaxDSkGEkteebRsI8ccq/oGGrKci9zIpUHD/3i9syaVbeKgotgl1ADZTU988sJEqwiEkvMkBA920qlmyEuKWYkrzpKkBThERqQnsYYRUS4WbFGDk+0EsAw4frEEhbq74kMRUJMIl93RkgOxbw3Ff/zekqGl25G41RJEuPZQ6FiUCZwmgkMKCdYsokGhDnVf4V4iDjCUidX1SHY8ysvQvusblt1+/a81rgp46iAQ3AMToENLkADXIMmaAEMHsEzeAVvxpPxYrwbH7PWJaOcOQB/yvj8AXSKmcU=</latexit>

ha
µ = �aµ

<latexit sha1_base64="qp7WKLIvteH1op29m+oGTMeHwjE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhEKbnRXwT6giWEymbRDZyZhZiKUkI0bf8WNC0Xc+g/u/BunbUBtPXDhcM693HtPmDKqtON8WQuLS8srq5W16vrG5ta2vbPbVkkmMWnhhCWyGyJFGBWkpalmpJtKgnjISCccXo79zj2RiibiVo9S4nPUFzSmGGkjBfbB4A7lRZB7PCsuvIgwjX6EwK45dWcCOE/cktRAiWZgf3pRgjNOhMYMKdVznVT7OZKaYkaKqpcpkiI8RH3SM1QgTpSfT74o4JFRIhgn0pTQcKL+nsgRV2rEQ9PJkR6oWW8s/uf1Mh2f+zkVaaaJwNNFccagTuA4EhhRSbBmI0MQltTcCvEASYS1Ca5qQnBnX54n7ZO669Tdm9Na47qMowL2wSE4Bi44Aw1wBZqgBTB4AE/gBbxaj9az9Wa9T1sXrHJmD/yB9fEN0hmZbQ==</latexit><latexit sha1_base64="qp7WKLIvteH1op29m+oGTMeHwjE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhEKbnRXwT6giWEymbRDZyZhZiKUkI0bf8WNC0Xc+g/u/BunbUBtPXDhcM693HtPmDKqtON8WQuLS8srq5W16vrG5ta2vbPbVkkmMWnhhCWyGyJFGBWkpalmpJtKgnjISCccXo79zj2RiibiVo9S4nPUFzSmGGkjBfbB4A7lRZB7PCsuvIgwjX6EwK45dWcCOE/cktRAiWZgf3pRgjNOhMYMKdVznVT7OZKaYkaKqpcpkiI8RH3SM1QgTpSfT74o4JFRIhgn0pTQcKL+nsgRV2rEQ9PJkR6oWW8s/uf1Mh2f+zkVaaaJwNNFccagTuA4EhhRSbBmI0MQltTcCvEASYS1Ca5qQnBnX54n7ZO669Tdm9Na47qMowL2wSE4Bi44Aw1wBZqgBTB4AE/gBbxaj9az9Wa9T1sXrHJmD/yB9fEN0hmZbQ==</latexit><latexit sha1_base64="qp7WKLIvteH1op29m+oGTMeHwjE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhEKbnRXwT6giWEymbRDZyZhZiKUkI0bf8WNC0Xc+g/u/BunbUBtPXDhcM693HtPmDKqtON8WQuLS8srq5W16vrG5ta2vbPbVkkmMWnhhCWyGyJFGBWkpalmpJtKgnjISCccXo79zj2RiibiVo9S4nPUFzSmGGkjBfbB4A7lRZB7PCsuvIgwjX6EwK45dWcCOE/cktRAiWZgf3pRgjNOhMYMKdVznVT7OZKaYkaKqpcpkiI8RH3SM1QgTpSfT74o4JFRIhgn0pTQcKL+nsgRV2rEQ9PJkR6oWW8s/uf1Mh2f+zkVaaaJwNNFccagTuA4EhhRSbBmI0MQltTcCvEASYS1Ca5qQnBnX54n7ZO669Tdm9Na47qMowL2wSE4Bi44Aw1wBZqgBTB4AE/gBbxaj9az9Wa9T1sXrHJmD/yB9fEN0hmZbQ==</latexit><latexit sha1_base64="qp7WKLIvteH1op29m+oGTMeHwjE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhEKbnRXwT6giWEymbRDZyZhZiKUkI0bf8WNC0Xc+g/u/BunbUBtPXDhcM693HtPmDKqtON8WQuLS8srq5W16vrG5ta2vbPbVkkmMWnhhCWyGyJFGBWkpalmpJtKgnjISCccXo79zj2RiibiVo9S4nPUFzSmGGkjBfbB4A7lRZB7PCsuvIgwjX6EwK45dWcCOE/cktRAiWZgf3pRgjNOhMYMKdVznVT7OZKaYkaKqpcpkiI8RH3SM1QgTpSfT74o4JFRIhgn0pTQcKL+nsgRV2rEQ9PJkR6oWW8s/uf1Mh2f+zkVaaaJwNNFccagTuA4EhhRSbBmI0MQltTcCvEASYS1Ca5qQnBnX54n7ZO669Tdm9Na47qMowL2wSE4Bi44Aw1wBZqgBTB4AE/gBbxaj9az9Wa9T1sXrHJmD/yB9fEN0hmZbQ==</latexit>

Pa 2 so(3, 2) ⇢ hs
<latexit sha1_base64="WMrtPiSeRzam/eW4c59axPSu+hY=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlqYIeC170VsF+QBPCZrtpl242YXcjlFIv/hUvHhTx6r/w5r9x2+ag1QcDj/dmmJkXppwp7ThfVmFpeWV1rbhe2tjc2t6xd/daKskkoU2S8ER2QqwoZ4I2NdOcdlJJcRxy2g6HV1O/fU+lYom406OU+jHuCxYxgrWRAvugEWCPCaSSytlp7cRTWaioRgMV2GWn6syA/hI3J2XI0QjsT6+XkCymQhOOleq6Tqr9MZaaEU4nJS9TNMVkiPu0a6jAMVX+ePbBBB0bpYeiRJoSGs3UnxNjHCs1ikPTGWM9UIveVPzP62Y6uvTHTKSZpoLMF0UZRzpB0zhQj0lKNB8Zgolk5lZEBlhiok1oJROCu/jyX9KqVV2n6t6el+s3eRxFOIQjqIALF1CHa2hAEwg8wBO8wKv1aD1bb9b7vLVg5TP78AvWxzeXjpW2</latexit><latexit sha1_base64="WMrtPiSeRzam/eW4c59axPSu+hY=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlqYIeC170VsF+QBPCZrtpl242YXcjlFIv/hUvHhTx6r/w5r9x2+ag1QcDj/dmmJkXppwp7ThfVmFpeWV1rbhe2tjc2t6xd/daKskkoU2S8ER2QqwoZ4I2NdOcdlJJcRxy2g6HV1O/fU+lYom406OU+jHuCxYxgrWRAvugEWCPCaSSytlp7cRTWaioRgMV2GWn6syA/hI3J2XI0QjsT6+XkCymQhOOleq6Tqr9MZaaEU4nJS9TNMVkiPu0a6jAMVX+ePbBBB0bpYeiRJoSGs3UnxNjHCs1ikPTGWM9UIveVPzP62Y6uvTHTKSZpoLMF0UZRzpB0zhQj0lKNB8Zgolk5lZEBlhiok1oJROCu/jyX9KqVV2n6t6el+s3eRxFOIQjqIALF1CHa2hAEwg8wBO8wKv1aD1bb9b7vLVg5TP78AvWxzeXjpW2</latexit><latexit sha1_base64="WMrtPiSeRzam/eW4c59axPSu+hY=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlqYIeC170VsF+QBPCZrtpl242YXcjlFIv/hUvHhTx6r/w5r9x2+ag1QcDj/dmmJkXppwp7ThfVmFpeWV1rbhe2tjc2t6xd/daKskkoU2S8ER2QqwoZ4I2NdOcdlJJcRxy2g6HV1O/fU+lYom406OU+jHuCxYxgrWRAvugEWCPCaSSytlp7cRTWaioRgMV2GWn6syA/hI3J2XI0QjsT6+XkCymQhOOleq6Tqr9MZaaEU4nJS9TNMVkiPu0a6jAMVX+ePbBBB0bpYeiRJoSGs3UnxNjHCs1ikPTGWM9UIveVPzP62Y6uvTHTKSZpoLMF0UZRzpB0zhQj0lKNB8Zgolk5lZEBlhiok1oJROCu/jyX9KqVV2n6t6el+s3eRxFOIQjqIALF1CHa2hAEwg8wBO8wKv1aD1bb9b7vLVg5TP78AvWxzeXjpW2</latexit><latexit sha1_base64="WMrtPiSeRzam/eW4c59axPSu+hY=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL4tFqCAlqYIeC170VsF+QBPCZrtpl242YXcjlFIv/hUvHhTx6r/w5r9x2+ag1QcDj/dmmJkXppwp7ThfVmFpeWV1rbhe2tjc2t6xd/daKskkoU2S8ER2QqwoZ4I2NdOcdlJJcRxy2g6HV1O/fU+lYom406OU+jHuCxYxgrWRAvugEWCPCaSSytlp7cRTWaioRgMV2GWn6syA/hI3J2XI0QjsT6+XkCymQhOOleq6Tqr9MZaaEU4nJS9TNMVkiPu0a6jAMVX+ePbBBB0bpYeiRJoSGs3UnxNjHCs1ikPTGWM9UIveVPzP62Y6uvTHTKSZpoLMF0UZRzpB0zhQj0lKNB8Zgolk5lZEBlhiok1oJROCu/jyX9KqVV2n6t6el+s3eRxFOIQjqIALF1CHa2hAEwg8wBO8wKv1aD1bb9b7vLVg5TP78AvWxzeXjpW2</latexit>

d! + !0 ^ ! + ! ^ !0 = 0
<latexit sha1_base64="p83qqb9AK3cGZLoDV4Y+NEz6uro=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhJKRgm6EghvdVbAP6JQhk7ltQzMPkoxShv6IG3/FjQtFXLgR/8a0nUVtPRBycs693NzjJ4IrTciPVVhZXVvfKG6WtrZ3dvfs/YOmilPJoMFiEcu2TxUIHkFDcy2gnUigoS+g5Q+vJ37rAaTicXSvRwl0Q9qPeI8zqo3k2dXAjUPoU3w2uz3iPkLQh9krF+clj1wRzy6TCpkCLxMnJ2WUo+7ZX24QszSESDNBleo4JNHdjErNmYBxyU0VJJQNaR86hkY0BNXNptuN8YlRAtyLpTmRxlN1viOjoVKj0DeVIdUDtehNxP+8Tqp7l92MR0mqIWKzQb1UYB3jSVQ44BKYFiNDKJPc/BWzAZWUaRNoyYTgLK68TJrnFYdUnLtquXabx1FER+gYnSIHXaAaukF11EAMPaEX9IberWfr1fqwPmelBSvvOUR/YH3/AhM5oeg=</latexit><latexit sha1_base64="p83qqb9AK3cGZLoDV4Y+NEz6uro=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhJKRgm6EghvdVbAP6JQhk7ltQzMPkoxShv6IG3/FjQtFXLgR/8a0nUVtPRBycs693NzjJ4IrTciPVVhZXVvfKG6WtrZ3dvfs/YOmilPJoMFiEcu2TxUIHkFDcy2gnUigoS+g5Q+vJ37rAaTicXSvRwl0Q9qPeI8zqo3k2dXAjUPoU3w2uz3iPkLQh9krF+clj1wRzy6TCpkCLxMnJ2WUo+7ZX24QszSESDNBleo4JNHdjErNmYBxyU0VJJQNaR86hkY0BNXNptuN8YlRAtyLpTmRxlN1viOjoVKj0DeVIdUDtehNxP+8Tqp7l92MR0mqIWKzQb1UYB3jSVQ44BKYFiNDKJPc/BWzAZWUaRNoyYTgLK68TJrnFYdUnLtquXabx1FER+gYnSIHXaAaukF11EAMPaEX9IberWfr1fqwPmelBSvvOUR/YH3/AhM5oeg=</latexit><latexit sha1_base64="p83qqb9AK3cGZLoDV4Y+NEz6uro=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhJKRgm6EghvdVbAP6JQhk7ltQzMPkoxShv6IG3/FjQtFXLgR/8a0nUVtPRBycs693NzjJ4IrTciPVVhZXVvfKG6WtrZ3dvfs/YOmilPJoMFiEcu2TxUIHkFDcy2gnUigoS+g5Q+vJ37rAaTicXSvRwl0Q9qPeI8zqo3k2dXAjUPoU3w2uz3iPkLQh9krF+clj1wRzy6TCpkCLxMnJ2WUo+7ZX24QszSESDNBleo4JNHdjErNmYBxyU0VJJQNaR86hkY0BNXNptuN8YlRAtyLpTmRxlN1viOjoVKj0DeVIdUDtehNxP+8Tqp7l92MR0mqIWKzQb1UYB3jSVQ44BKYFiNDKJPc/BWzAZWUaRNoyYTgLK68TJrnFYdUnLtquXabx1FER+gYnSIHXaAaukF11EAMPaEX9IberWfr1fqwPmelBSvvOUR/YH3/AhM5oeg=</latexit><latexit sha1_base64="p83qqb9AK3cGZLoDV4Y+NEz6uro=">AAACHXicbVDLSgMxFM3UV62vUZdugkUQhJKRgm6EghvdVbAP6JQhk7ltQzMPkoxShv6IG3/FjQtFXLgR/8a0nUVtPRBycs693NzjJ4IrTciPVVhZXVvfKG6WtrZ3dvfs/YOmilPJoMFiEcu2TxUIHkFDcy2gnUigoS+g5Q+vJ37rAaTicXSvRwl0Q9qPeI8zqo3k2dXAjUPoU3w2uz3iPkLQh9krF+clj1wRzy6TCpkCLxMnJ2WUo+7ZX24QszSESDNBleo4JNHdjErNmYBxyU0VJJQNaR86hkY0BNXNptuN8YlRAtyLpTmRxlN1viOjoVKj0DeVIdUDtehNxP+8Tqp7l92MR0mqIWKzQb1UYB3jSVQ44BKYFiNDKJPc/BWzAZWUaRNoyYTgLK68TJrnFYdUnLtquXabx1FER+gYnSIHXaAaukF11EAMPaEX9IberWfr1fqwPmelBSvvOUR/YH3/AhM5oeg=</latexit>

�! = d⇠ + [!0, ⇠]
<latexit sha1_base64="2YoQq8L6NskkRQETFPfc2KgyrUQ=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCUhIRdCMU3Oiugn1AEsJkctMOnTyYmYgldOvGX3HjQhG3/oE7/8Zpm4W2Hhg495x7uXNPkHEmlWV9GwuLS8srq5W16vrG5ta2ubPblmkuKLRoylPRDYgEzhJoKaY4dDMBJA44dILB1djv3IOQLE3u1DADLya9hEWMEqUl38RuCFwRN42hRy5D94EdO9PCt0505flmzapbE+B5Ypekhko0ffPLDVOax5AoyomUjm1lyiuIUIxyGFXdXEJG6ID0wNE0ITFIr5hcMsKHWglxlAr9EoUn6u+JgsRSDuNAd8ZE9eWsNxb/85xcRRdewZIsV5DQ6aIo51ileBwLDpkAqvhQE0IF03/FtE8EoUqHV9Uh2LMnz5P2ad226vbtWa1xU8ZRQfvoAB0hG52jBrpGTdRCFD2iZ/SK3own48V4Nz6mrQtGObOH/sD4/AHzX5nb</latexit><latexit sha1_base64="2YoQq8L6NskkRQETFPfc2KgyrUQ=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCUhIRdCMU3Oiugn1AEsJkctMOnTyYmYgldOvGX3HjQhG3/oE7/8Zpm4W2Hhg495x7uXNPkHEmlWV9GwuLS8srq5W16vrG5ta2ubPblmkuKLRoylPRDYgEzhJoKaY4dDMBJA44dILB1djv3IOQLE3u1DADLya9hEWMEqUl38RuCFwRN42hRy5D94EdO9PCt0505flmzapbE+B5Ypekhko0ffPLDVOax5AoyomUjm1lyiuIUIxyGFXdXEJG6ID0wNE0ITFIr5hcMsKHWglxlAr9EoUn6u+JgsRSDuNAd8ZE9eWsNxb/85xcRRdewZIsV5DQ6aIo51ileBwLDpkAqvhQE0IF03/FtE8EoUqHV9Uh2LMnz5P2ad226vbtWa1xU8ZRQfvoAB0hG52jBrpGTdRCFD2iZ/SK3own48V4Nz6mrQtGObOH/sD4/AHzX5nb</latexit><latexit sha1_base64="2YoQq8L6NskkRQETFPfc2KgyrUQ=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCUhIRdCMU3Oiugn1AEsJkctMOnTyYmYgldOvGX3HjQhG3/oE7/8Zpm4W2Hhg495x7uXNPkHEmlWV9GwuLS8srq5W16vrG5ta2ubPblmkuKLRoylPRDYgEzhJoKaY4dDMBJA44dILB1djv3IOQLE3u1DADLya9hEWMEqUl38RuCFwRN42hRy5D94EdO9PCt0505flmzapbE+B5Ypekhko0ffPLDVOax5AoyomUjm1lyiuIUIxyGFXdXEJG6ID0wNE0ITFIr5hcMsKHWglxlAr9EoUn6u+JgsRSDuNAd8ZE9eWsNxb/85xcRRdewZIsV5DQ6aIo51ileBwLDpkAqvhQE0IF03/FtE8EoUqHV9Uh2LMnz5P2ad226vbtWa1xU8ZRQfvoAB0hG52jBrpGTdRCFD2iZ/SK3own48V4Nz6mrQtGObOH/sD4/AHzX5nb</latexit><latexit sha1_base64="2YoQq8L6NskkRQETFPfc2KgyrUQ=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiCUhIRdCMU3Oiugn1AEsJkctMOnTyYmYgldOvGX3HjQhG3/oE7/8Zpm4W2Hhg495x7uXNPkHEmlWV9GwuLS8srq5W16vrG5ta2ubPblmkuKLRoylPRDYgEzhJoKaY4dDMBJA44dILB1djv3IOQLE3u1DADLya9hEWMEqUl38RuCFwRN42hRy5D94EdO9PCt0505flmzapbE+B5Ypekhko0ffPLDVOax5AoyomUjm1lyiuIUIxyGFXdXEJG6ID0wNE0ITFIr5hcMsKHWglxlAr9EoUn6u+JgsRSDuNAd8ZE9eWsNxb/85xcRRdewZIsV5DQ6aIo51ileBwLDpkAqvhQE0IF03/FtE8EoUqHV9Uh2LMnz5P2ad226vbtWa1xU8ZRQfvoAB0hG52jBrpGTdRCFD2iZ/SK3own48V4Nz6mrQtGObOH/sD4/AHzX5nb</latexit>

! ⌘ !⇤t⇤
<latexit sha1_base64="o322PhlePimi+AsHXrrcJeQRRYo=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARXZVEBF0W3Ci4qGBboYlhMjlph04uzkwKJfQR3Pgqblwo4talO9/GaRtEW38Y+PjPOTNzfj/lTCrL+jJKC4tLyyvl1cra+sbmlrm905JJJig0acITcesTCZzF0FRMcbhNBZDI59D2++fjensAQrIkvlHDFNyIdGMWMkqUtjzz0Eki6BIH7jM2mPJd7lzpCwIyUt4PembVqlkT4XmwC6iiQg3P/HSChGYRxIpyImXHtlLl5kQoRjmMKk4mISW0T7rQ0RiTCKSbTxYa4QPtBDhMhD6xwhP390ROIimHka87I6J6crY2Nv+rdTIVnrk5i9NMQUynD4UZxyrB43RwwARQxYcaCBVM/xXTHhGEKp1hRYdgz648D63jmm3V7OuTav2yiKOM9tA+OkI2OkV1dIEaqIkoekBP6AW9Go/Gs/FmvE9bS0Yxs4v+yPj4BheQneM=</latexit><latexit sha1_base64="o322PhlePimi+AsHXrrcJeQRRYo=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARXZVEBF0W3Ci4qGBboYlhMjlph04uzkwKJfQR3Pgqblwo4talO9/GaRtEW38Y+PjPOTNzfj/lTCrL+jJKC4tLyyvl1cra+sbmlrm905JJJig0acITcesTCZzF0FRMcbhNBZDI59D2++fjensAQrIkvlHDFNyIdGMWMkqUtjzz0Eki6BIH7jM2mPJd7lzpCwIyUt4PembVqlkT4XmwC6iiQg3P/HSChGYRxIpyImXHtlLl5kQoRjmMKk4mISW0T7rQ0RiTCKSbTxYa4QPtBDhMhD6xwhP390ROIimHka87I6J6crY2Nv+rdTIVnrk5i9NMQUynD4UZxyrB43RwwARQxYcaCBVM/xXTHhGEKp1hRYdgz648D63jmm3V7OuTav2yiKOM9tA+OkI2OkV1dIEaqIkoekBP6AW9Go/Gs/FmvE9bS0Yxs4v+yPj4BheQneM=</latexit><latexit sha1_base64="o322PhlePimi+AsHXrrcJeQRRYo=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARXZVEBF0W3Ci4qGBboYlhMjlph04uzkwKJfQR3Pgqblwo4talO9/GaRtEW38Y+PjPOTNzfj/lTCrL+jJKC4tLyyvl1cra+sbmlrm905JJJig0acITcesTCZzF0FRMcbhNBZDI59D2++fjensAQrIkvlHDFNyIdGMWMkqUtjzz0Eki6BIH7jM2mPJd7lzpCwIyUt4PembVqlkT4XmwC6iiQg3P/HSChGYRxIpyImXHtlLl5kQoRjmMKk4mISW0T7rQ0RiTCKSbTxYa4QPtBDhMhD6xwhP390ROIimHka87I6J6crY2Nv+rdTIVnrk5i9NMQUynD4UZxyrB43RwwARQxYcaCBVM/xXTHhGEKp1hRYdgz648D63jmm3V7OuTav2yiKOM9tA+OkI2OkV1dIEaqIkoekBP6AW9Go/Gs/FmvE9bS0Yxs4v+yPj4BheQneM=</latexit><latexit sha1_base64="o322PhlePimi+AsHXrrcJeQRRYo=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARXZVEBF0W3Ci4qGBboYlhMjlph04uzkwKJfQR3Pgqblwo4talO9/GaRtEW38Y+PjPOTNzfj/lTCrL+jJKC4tLyyvl1cra+sbmlrm905JJJig0acITcesTCZzF0FRMcbhNBZDI59D2++fjensAQrIkvlHDFNyIdGMWMkqUtjzz0Eki6BIH7jM2mPJd7lzpCwIyUt4PembVqlkT4XmwC6iiQg3P/HSChGYRxIpyImXHtlLl5kQoRjmMKk4mISW0T7rQ0RiTCKSbTxYa4QPtBDhMhD6xwhP390ROIimHka87I6J6crY2Nv+rdTIVnrk5i9NMQUynD4UZxyrB43RwwARQxYcaCBVM/xXTHhGEKp1hRYdgz648D63jmm3V7OuTav2yiKOM9tA+OkI2OkV1dIEaqIkoekBP6AW9Go/Gs/FmvE9bS0Yxs4v+yPj4BheQneM=</latexit>

⇠ ⌘ ⇠⇤t⇤
<latexit sha1_base64="Cz6pf7Nw3LRnVe6nvBAn/yTO9yE=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9EiuCqJCLosuFFwUcFeoKlhMpm0QycXZybFErp246u4caGIW5/AnW/jtA2irT8MfPznHM6c30s4k8qyvozCwuLS8kpxtbS2vrG5ZW7vNGScCkLrJOaxaHlYUs4iWldMcdpKBMWhx2nT65+P680BFZLF0Y0aJrQT4m7EAkaw0pZr7jv3zKF3KRtouM2cKz3q45Fyf9A1y1bFmgjNg51DGXLVXPPT8WOShjRShGMp27aVqE6GhWKE01HJSSVNMOnjLm1rjHBIZSebnDJCh9rxURAL/SKFJu7viQyHUg5DT3eGWPXkbG1s/ldrpyo462QsSlJFIzJdFKQcqRiNc0E+E5QoPtSAiWD6r4j0sMBE6fRKOgR79uR5aBxXbKtiX5+Uq5d5HEXYgwM4AhtOoQoXUIM6EHiAJ3iBV+PReDbejPdpa8HIZ3bhj4yPb2L8m1c=</latexit><latexit sha1_base64="Cz6pf7Nw3LRnVe6nvBAn/yTO9yE=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9EiuCqJCLosuFFwUcFeoKlhMpm0QycXZybFErp246u4caGIW5/AnW/jtA2irT8MfPznHM6c30s4k8qyvozCwuLS8kpxtbS2vrG5ZW7vNGScCkLrJOaxaHlYUs4iWldMcdpKBMWhx2nT65+P680BFZLF0Y0aJrQT4m7EAkaw0pZr7jv3zKF3KRtouM2cKz3q45Fyf9A1y1bFmgjNg51DGXLVXPPT8WOShjRShGMp27aVqE6GhWKE01HJSSVNMOnjLm1rjHBIZSebnDJCh9rxURAL/SKFJu7viQyHUg5DT3eGWPXkbG1s/ldrpyo462QsSlJFIzJdFKQcqRiNc0E+E5QoPtSAiWD6r4j0sMBE6fRKOgR79uR5aBxXbKtiX5+Uq5d5HEXYgwM4AhtOoQoXUIM6EHiAJ3iBV+PReDbejPdpa8HIZ3bhj4yPb2L8m1c=</latexit><latexit sha1_base64="Cz6pf7Nw3LRnVe6nvBAn/yTO9yE=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9EiuCqJCLosuFFwUcFeoKlhMpm0QycXZybFErp246u4caGIW5/AnW/jtA2irT8MfPznHM6c30s4k8qyvozCwuLS8kpxtbS2vrG5ZW7vNGScCkLrJOaxaHlYUs4iWldMcdpKBMWhx2nT65+P680BFZLF0Y0aJrQT4m7EAkaw0pZr7jv3zKF3KRtouM2cKz3q45Fyf9A1y1bFmgjNg51DGXLVXPPT8WOShjRShGMp27aVqE6GhWKE01HJSSVNMOnjLm1rjHBIZSebnDJCh9rxURAL/SKFJu7viQyHUg5DT3eGWPXkbG1s/ldrpyo462QsSlJFIzJdFKQcqRiNc0E+E5QoPtSAiWD6r4j0sMBE6fRKOgR79uR5aBxXbKtiX5+Uq5d5HEXYgwM4AhtOoQoXUIM6EHiAJ3iBV+PReDbejPdpa8HIZ3bhj4yPb2L8m1c=</latexit><latexit sha1_base64="Cz6pf7Nw3LRnVe6nvBAn/yTO9yE=">AAACCnicbZDLSsNAFIZP6q3WW9Slm9EiuCqJCLosuFFwUcFeoKlhMpm0QycXZybFErp246u4caGIW5/AnW/jtA2irT8MfPznHM6c30s4k8qyvozCwuLS8kpxtbS2vrG5ZW7vNGScCkLrJOaxaHlYUs4iWldMcdpKBMWhx2nT65+P680BFZLF0Y0aJrQT4m7EAkaw0pZr7jv3zKF3KRtouM2cKz3q45Fyf9A1y1bFmgjNg51DGXLVXPPT8WOShjRShGMp27aVqE6GhWKE01HJSSVNMOnjLm1rjHBIZSebnDJCh9rxURAL/SKFJu7viQyHUg5DT3eGWPXkbG1s/ldrpyo462QsSlJFIzJdFKQcqRiNc0E+E5QoPtSAiWD6r4j0sMBE6fRKOgR79uR5aBxXbKtiX5+Uq5d5HEXYgwM4AhtOoQoXUIM6EHiAJ3iBV+PReDbejPdpa8HIZ3bhj4yPb2L8m1c=</latexit>

gauge parameter

Lie algebra valued  
one form

Lie algebra valued  
zero form



Conformal higher spin gravity

d!⇤t⇤ + ha ^ !⇤[Pa, t⇤] = 0
<latexit sha1_base64="z+GjWZmPQogccLVuiqFQo5uOnMg=">AAACMnicbVDLSsNAFJ34tr6iLt0EiyAoJRFBN0LBjYKLClaFJIabyW07OHkwM1FK6De58UsEF7pQxK0f4bQGqa0HBg7nnMude8KMM6ls+8WYmJyanpmdm68sLC4tr5ira5cyzQXFJk15Kq5DkMhZgk3FFMfrTCDEIcer8Pa471/doZAsTS5UN0M/hnbCWoyC0lJgnkZeGmMbbgrvTE9F0FPBL93p3IB3j1EbR0NuI4DdoaR/ZAdm1a7ZA1jjxClJlZRoBOaTF6U0jzFRlIOUrmNnyi9AKEY59ipeLjEDegttdDVNIEbpF4OTe9aWViKrlQr9EmUN1OGJAmIpu3GokzGojhz1+uJ/npur1qFfsCTLFSb0Z1Er55ZKrX5/VsQEUsW7mgAVTP/Voh0QQJVuuaJLcEZPHieXezXHrjnn+9X6aVnHHNkgm2SbOOSA1MkJaZAmoeSBPJM38m48Gq/Gh/H5E50wypl18gfG1zeZs6uL</latexit><latexit sha1_base64="z+GjWZmPQogccLVuiqFQo5uOnMg=">AAACMnicbVDLSsNAFJ34tr6iLt0EiyAoJRFBN0LBjYKLClaFJIabyW07OHkwM1FK6De58UsEF7pQxK0f4bQGqa0HBg7nnMude8KMM6ls+8WYmJyanpmdm68sLC4tr5ira5cyzQXFJk15Kq5DkMhZgk3FFMfrTCDEIcer8Pa471/doZAsTS5UN0M/hnbCWoyC0lJgnkZeGmMbbgrvTE9F0FPBL93p3IB3j1EbR0NuI4DdoaR/ZAdm1a7ZA1jjxClJlZRoBOaTF6U0jzFRlIOUrmNnyi9AKEY59ipeLjEDegttdDVNIEbpF4OTe9aWViKrlQr9EmUN1OGJAmIpu3GokzGojhz1+uJ/npur1qFfsCTLFSb0Z1Er55ZKrX5/VsQEUsW7mgAVTP/Voh0QQJVuuaJLcEZPHieXezXHrjnn+9X6aVnHHNkgm2SbOOSA1MkJaZAmoeSBPJM38m48Gq/Gh/H5E50wypl18gfG1zeZs6uL</latexit><latexit sha1_base64="z+GjWZmPQogccLVuiqFQo5uOnMg=">AAACMnicbVDLSsNAFJ34tr6iLt0EiyAoJRFBN0LBjYKLClaFJIabyW07OHkwM1FK6De58UsEF7pQxK0f4bQGqa0HBg7nnMude8KMM6ls+8WYmJyanpmdm68sLC4tr5ira5cyzQXFJk15Kq5DkMhZgk3FFMfrTCDEIcer8Pa471/doZAsTS5UN0M/hnbCWoyC0lJgnkZeGmMbbgrvTE9F0FPBL93p3IB3j1EbR0NuI4DdoaR/ZAdm1a7ZA1jjxClJlZRoBOaTF6U0jzFRlIOUrmNnyi9AKEY59ipeLjEDegttdDVNIEbpF4OTe9aWViKrlQr9EmUN1OGJAmIpu3GokzGojhz1+uJ/npur1qFfsCTLFSb0Z1Er55ZKrX5/VsQEUsW7mgAVTP/Voh0QQJVuuaJLcEZPHieXezXHrjnn+9X6aVnHHNkgm2SbOOSA1MkJaZAmoeSBPJM38m48Gq/Gh/H5E50wypl18gfG1zeZs6uL</latexit><latexit sha1_base64="z+GjWZmPQogccLVuiqFQo5uOnMg=">AAACMnicbVDLSsNAFJ34tr6iLt0EiyAoJRFBN0LBjYKLClaFJIabyW07OHkwM1FK6De58UsEF7pQxK0f4bQGqa0HBg7nnMude8KMM6ls+8WYmJyanpmdm68sLC4tr5ira5cyzQXFJk15Kq5DkMhZgk3FFMfrTCDEIcer8Pa471/doZAsTS5UN0M/hnbCWoyC0lJgnkZeGmMbbgrvTE9F0FPBL93p3IB3j1EbR0NuI4DdoaR/ZAdm1a7ZA1jjxClJlZRoBOaTF6U0jzFRlIOUrmNnyi9AKEY59ipeLjEDegttdDVNIEbpF4OTe9aWViKrlQr9EmUN1OGJAmIpu3GokzGojhz1+uJ/npur1qFfsCTLFSb0Z1Er55ZKrX5/VsQEUsW7mgAVTP/Voh0QQJVuuaJLcEZPHieXezXHrjnn+9X6aVnHHNkgm2SbOOSA1MkJaZAmoeSBPJM38m48Gq/Gh/H5E50wypl18gfG1zeZs6uL</latexit>

�!⇤t⇤ = d⇠⇤t⇤ + ha ^ ⇠⇤[Pa, t⇤]
<latexit sha1_base64="dEMhWrFaU5x1/yVMM1SZn1v53g4=">AAACTHicbVDLSsNAFJ3Ud31VXboJFkFQSiKCboSCGwUXFawKTQw3k9t2cPJg5kYtoR/oxoU7v8KNC0UEp7WIrwMDh/NgZk6YSaHJcR6t0tj4xOTU9Ex5dm5+YbGytHym01xxbPJUpuoiBI1SJNgkQRIvMoUQhxLPw6uDgX9+jUqLNDmlXoZ+DJ1EtAUHMlJQ4V6EksBLY+zAZeEdm2oEfQq+6H7k3Yp/nc3uJXg3GHXwR6LVCGDrW8wPKlWn5gxh/yXuiFTZCI2g8uBFKc9jTIhL0LrlOhn5BSgSXGK/7OUaM+BX0MGWoQnEqP1iOEbfXjdKZLdTZU5C9lD93igg1roXhyYZA3X1b28g/ue1cmrv+YVIspww4Z8XtXNpU2oPlrUjoZCT7BkCXAnzVpt3QQEns3/ZjOD+/vJfcrZdc52ae7JTrR+N5phmq2yNbTCX7bI6O2QN1mSc3bEn9sJerXvr2Xqz3j+jJWvUWWE/UJr8AAGHtjY=</latexit><latexit sha1_base64="dEMhWrFaU5x1/yVMM1SZn1v53g4=">AAACTHicbVDLSsNAFJ3Ud31VXboJFkFQSiKCboSCGwUXFawKTQw3k9t2cPJg5kYtoR/oxoU7v8KNC0UEp7WIrwMDh/NgZk6YSaHJcR6t0tj4xOTU9Ex5dm5+YbGytHym01xxbPJUpuoiBI1SJNgkQRIvMoUQhxLPw6uDgX9+jUqLNDmlXoZ+DJ1EtAUHMlJQ4V6EksBLY+zAZeEdm2oEfQq+6H7k3Yp/nc3uJXg3GHXwR6LVCGDrW8wPKlWn5gxh/yXuiFTZCI2g8uBFKc9jTIhL0LrlOhn5BSgSXGK/7OUaM+BX0MGWoQnEqP1iOEbfXjdKZLdTZU5C9lD93igg1roXhyYZA3X1b28g/ue1cmrv+YVIspww4Z8XtXNpU2oPlrUjoZCT7BkCXAnzVpt3QQEns3/ZjOD+/vJfcrZdc52ae7JTrR+N5phmq2yNbTCX7bI6O2QN1mSc3bEn9sJerXvr2Xqz3j+jJWvUWWE/UJr8AAGHtjY=</latexit><latexit sha1_base64="dEMhWrFaU5x1/yVMM1SZn1v53g4=">AAACTHicbVDLSsNAFJ3Ud31VXboJFkFQSiKCboSCGwUXFawKTQw3k9t2cPJg5kYtoR/oxoU7v8KNC0UEp7WIrwMDh/NgZk6YSaHJcR6t0tj4xOTU9Ex5dm5+YbGytHym01xxbPJUpuoiBI1SJNgkQRIvMoUQhxLPw6uDgX9+jUqLNDmlXoZ+DJ1EtAUHMlJQ4V6EksBLY+zAZeEdm2oEfQq+6H7k3Yp/nc3uJXg3GHXwR6LVCGDrW8wPKlWn5gxh/yXuiFTZCI2g8uBFKc9jTIhL0LrlOhn5BSgSXGK/7OUaM+BX0MGWoQnEqP1iOEbfXjdKZLdTZU5C9lD93igg1roXhyYZA3X1b28g/ue1cmrv+YVIspww4Z8XtXNpU2oPlrUjoZCT7BkCXAnzVpt3QQEns3/ZjOD+/vJfcrZdc52ae7JTrR+N5phmq2yNbTCX7bI6O2QN1mSc3bEn9sJerXvr2Xqz3j+jJWvUWWE/UJr8AAGHtjY=</latexit><latexit sha1_base64="dEMhWrFaU5x1/yVMM1SZn1v53g4=">AAACTHicbVDLSsNAFJ3Ud31VXboJFkFQSiKCboSCGwUXFawKTQw3k9t2cPJg5kYtoR/oxoU7v8KNC0UEp7WIrwMDh/NgZk6YSaHJcR6t0tj4xOTU9Ex5dm5+YbGytHym01xxbPJUpuoiBI1SJNgkQRIvMoUQhxLPw6uDgX9+jUqLNDmlXoZ+DJ1EtAUHMlJQ4V6EksBLY+zAZeEdm2oEfQq+6H7k3Yp/nc3uJXg3GHXwR6LVCGDrW8wPKlWn5gxh/yXuiFTZCI2g8uBFKc9jTIhL0LrlOhn5BSgSXGK/7OUaM+BX0MGWoQnEqP1iOEbfXjdKZLdTZU5C9lD93igg1roXhyYZA3X1b28g/ue1cmrv+YVIspww4Z8XtXNpU2oPlrUjoZCT7BkCXAnzVpt3QQEns3/ZjOD+/vJfcrZdc52ae7JTrR+N5phmq2yNbTCX7bI6O2QN1mSc3bEn9sJerXvr2Xqz3j+jJWvUWWE/UJr8AAGHtjY=</latexit>

Free Fradkin-Tseytlin Fields

(?)
<latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit>

• When we introduce the definition of the vacuum we can write the main equations 
that we are considering 

• we need a dictionary between irreducible modules of so(3,2) that appear in hs and 
Fradkin-Tseytlin fields



• The dictionary between conformal algebra and                 is 

• In the light cone coordinates one decomposes the equations and gauges to get the 
equations and fields for each of the higher spin theories 

• For Conformal Gravity we have adjoint module        and 

• insert that in  equation 

Conformal higher spin gravity

TAB
<latexit sha1_base64="DmhibRlu9vVjJVUUOnmDiRNtxHU=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9Fj1orcK/YJ2Kdk028ZmkyXJCmXpf/DiQRGv/h9v/hvTdg/a+mDg8d4MM/PCRHBjPe8brayurW9sFraK2zu7e/ulg8OmUammrEGVULodEsMEl6xhuRWsnWhG4lCwVji6nfqtJ6YNV7JuxwkLYjKQPOKUWCc1673s+mbSK5W9ijcDXiZ+TsqQo9YrfXX7iqYxk5YKYkzH9xIbZERbTgWbFLupYQmhIzJgHUcliZkJstm1E3zqlD6OlHYlLZ6pvycyEhszjkPXGRM7NIveVPzP66Q2ugoyLpPUMknni6JUYKvw9HXc55pRK8aOEKq5uxXTIdGEWhdQ0YXgL768TJrnFd+r+A8X5ep9HkcBjuEEzsCHS6jCHdSgARQe4Rle4Q0p9ILe0ce8dQXlM0fwB+jzBz5Fjus=</latexit><latexit sha1_base64="DmhibRlu9vVjJVUUOnmDiRNtxHU=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9Fj1orcK/YJ2Kdk028ZmkyXJCmXpf/DiQRGv/h9v/hvTdg/a+mDg8d4MM/PCRHBjPe8brayurW9sFraK2zu7e/ulg8OmUammrEGVULodEsMEl6xhuRWsnWhG4lCwVji6nfqtJ6YNV7JuxwkLYjKQPOKUWCc1673s+mbSK5W9ijcDXiZ+TsqQo9YrfXX7iqYxk5YKYkzH9xIbZERbTgWbFLupYQmhIzJgHUcliZkJstm1E3zqlD6OlHYlLZ6pvycyEhszjkPXGRM7NIveVPzP66Q2ugoyLpPUMknni6JUYKvw9HXc55pRK8aOEKq5uxXTIdGEWhdQ0YXgL768TJrnFd+r+A8X5ep9HkcBjuEEzsCHS6jCHdSgARQe4Rle4Q0p9ILe0ce8dQXlM0fwB+jzBz5Fjus=</latexit><latexit sha1_base64="DmhibRlu9vVjJVUUOnmDiRNtxHU=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9Fj1orcK/YJ2Kdk028ZmkyXJCmXpf/DiQRGv/h9v/hvTdg/a+mDg8d4MM/PCRHBjPe8brayurW9sFraK2zu7e/ulg8OmUammrEGVULodEsMEl6xhuRWsnWhG4lCwVji6nfqtJ6YNV7JuxwkLYjKQPOKUWCc1673s+mbSK5W9ijcDXiZ+TsqQo9YrfXX7iqYxk5YKYkzH9xIbZERbTgWbFLupYQmhIzJgHUcliZkJstm1E3zqlD6OlHYlLZ6pvycyEhszjkPXGRM7NIveVPzP66Q2ugoyLpPUMknni6JUYKvw9HXc55pRK8aOEKq5uxXTIdGEWhdQ0YXgL768TJrnFd+r+A8X5ep9HkcBjuEEzsCHS6jCHdSgARQe4Rle4Q0p9ILe0ce8dQXlM0fwB+jzBz5Fjus=</latexit><latexit sha1_base64="DmhibRlu9vVjJVUUOnmDiRNtxHU=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9Fj1orcK/YJ2Kdk028ZmkyXJCmXpf/DiQRGv/h9v/hvTdg/a+mDg8d4MM/PCRHBjPe8brayurW9sFraK2zu7e/ulg8OmUammrEGVULodEsMEl6xhuRWsnWhG4lCwVji6nfqtJ6YNV7JuxwkLYjKQPOKUWCc1673s+mbSK5W9ijcDXiZ+TsqQo9YrfXX7iqYxk5YKYkzH9xIbZERbTgWbFLupYQmhIzJgHUcliZkJstm1E3zqlD6OlHYlLZ6pvycyEhszjkPXGRM7NIveVPzP66Q2ugoyLpPUMknni6JUYKvw9HXc55pRK8aOEKq5uxXTIdGEWhdQ0YXgL768TJrnFd+r+A8X5ep9HkcBjuEEzsCHS6jCHdSgARQe4Rle4Q0p9ILe0ce8dQXlM0fwB+jzBz5Fjus=</latexit>

Pa = Ta+,Ka = Ta�, D = �T+�, Lab = Tab
<latexit sha1_base64="SoPYfZ+++JLSG+h34jT5TOFsG3Y=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARhLYhEUE3hYIuFF1UaGuhDWEynbRDJxdmJkIJeQs3voobF4q41Z1v4zTNQlsPDHz8/zmcOb8bMSqkaX5rhaXlldW14nppY3Nre0ff3euIMOaYtHHIQt51kSCMBqQtqWSkG3GCfJeRe3d8MfXvHwgXNAxachIR20fDgHoUI6kkRzeaDqq3nARV0upNjrW0Ci/rNYUVhbdKcdPMcFNHL5uGmRVcBCuHMsir6ehf/UGIY58EEjMkRM8yI2kniEuKGUlL/ViQCOExGpKewgD5RNhJdlcKj5QygF7I1QskzNTfEwnyhZj4rur0kRyJeW8q/uf1Yumd2wkNoliSAM8WeTGDMoTTkOCAcoIlmyhAmFP1V4hHiCMsVZQlFYI1f/IidE4MyzSsu9Ny4zqPowgOwCE4BhY4Aw1wBZqgDTB4BM/gFbxpT9qL9q59zFoLWj6zD/6U9vkD4sCd6Q==</latexit><latexit sha1_base64="SoPYfZ+++JLSG+h34jT5TOFsG3Y=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARhLYhEUE3hYIuFF1UaGuhDWEynbRDJxdmJkIJeQs3voobF4q41Z1v4zTNQlsPDHz8/zmcOb8bMSqkaX5rhaXlldW14nppY3Nre0ff3euIMOaYtHHIQt51kSCMBqQtqWSkG3GCfJeRe3d8MfXvHwgXNAxachIR20fDgHoUI6kkRzeaDqq3nARV0upNjrW0Ci/rNYUVhbdKcdPMcFNHL5uGmRVcBCuHMsir6ehf/UGIY58EEjMkRM8yI2kniEuKGUlL/ViQCOExGpKewgD5RNhJdlcKj5QygF7I1QskzNTfEwnyhZj4rur0kRyJeW8q/uf1Yumd2wkNoliSAM8WeTGDMoTTkOCAcoIlmyhAmFP1V4hHiCMsVZQlFYI1f/IidE4MyzSsu9Ny4zqPowgOwCE4BhY4Aw1wBZqgDTB4BM/gFbxpT9qL9q59zFoLWj6zD/6U9vkD4sCd6Q==</latexit><latexit sha1_base64="SoPYfZ+++JLSG+h34jT5TOFsG3Y=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARhLYhEUE3hYIuFF1UaGuhDWEynbRDJxdmJkIJeQs3voobF4q41Z1v4zTNQlsPDHz8/zmcOb8bMSqkaX5rhaXlldW14nppY3Nre0ff3euIMOaYtHHIQt51kSCMBqQtqWSkG3GCfJeRe3d8MfXvHwgXNAxachIR20fDgHoUI6kkRzeaDqq3nARV0upNjrW0Ci/rNYUVhbdKcdPMcFNHL5uGmRVcBCuHMsir6ehf/UGIY58EEjMkRM8yI2kniEuKGUlL/ViQCOExGpKewgD5RNhJdlcKj5QygF7I1QskzNTfEwnyhZj4rur0kRyJeW8q/uf1Yumd2wkNoliSAM8WeTGDMoTTkOCAcoIlmyhAmFP1V4hHiCMsVZQlFYI1f/IidE4MyzSsu9Ny4zqPowgOwCE4BhY4Aw1wBZqgDTB4BM/gFbxpT9qL9q59zFoLWj6zD/6U9vkD4sCd6Q==</latexit><latexit sha1_base64="SoPYfZ+++JLSG+h34jT5TOFsG3Y=">AAACF3icbZDLSsNAFIYn9VbrLerSzWARhLYhEUE3hYIuFF1UaGuhDWEynbRDJxdmJkIJeQs3voobF4q41Z1v4zTNQlsPDHz8/zmcOb8bMSqkaX5rhaXlldW14nppY3Nre0ff3euIMOaYtHHIQt51kSCMBqQtqWSkG3GCfJeRe3d8MfXvHwgXNAxachIR20fDgHoUI6kkRzeaDqq3nARV0upNjrW0Ci/rNYUVhbdKcdPMcFNHL5uGmRVcBCuHMsir6ehf/UGIY58EEjMkRM8yI2kniEuKGUlL/ViQCOExGpKewgD5RNhJdlcKj5QygF7I1QskzNTfEwnyhZj4rur0kRyJeW8q/uf1Yumd2wkNoliSAM8WeTGDMoTTkOCAcoIlmyhAmFP1V4hHiCMsVZQlFYI1f/IidE4MyzSsu9Ny4zqPowgOwCE4BhY4Aw1wBZqgDTB4BM/gFbxpT9qL9q59zFoLWj6zD/6U9vkD4sCd6Q==</latexit>

⌘+� = ⌘�+ = 1
<latexit sha1_base64="nsIlW9SIRVNaPXJsSOhvAzqEXYQ=">AAAB/nicbZDNSsNAFIVv6l+tf1Fx5WawCEJpSUTQTaHgRncVbCu0IUymk3boZBJmJkIJBV/FjQtF3Poc7nwbp20W2npg4OPce7l3TpBwprTjfFuFldW19Y3iZmlre2d3z94/aKs4lYS2SMxj+RBgRTkTtKWZ5vQhkRRHAaedYHQ9rXceqVQsFvd6nFAvwgPBQkawNpZvH/Woxn5WqU7qc6pWJnXXt8tOzZkJLYObQxlyNX37q9ePSRpRoQnHSnVdJ9FehqVmhNNJqZcqmmAywgPaNShwRJWXzc6foFPj9FEYS/OERjP390SGI6XGUWA6I6yHarE2Nf+rdVMdXnkZE0mqqSDzRWHKkY7RNAvUZ5ISzccGMJHM3IrIEEtMtEmsZEJwF7+8DO3zmuvU3LuLcuM2j6MIx3ACZ+DCJTTgBprQAgIZPMMrvFlP1ov1bn3MWwtWPnMIf2R9/gDHWZS5</latexit><latexit sha1_base64="nsIlW9SIRVNaPXJsSOhvAzqEXYQ=">AAAB/nicbZDNSsNAFIVv6l+tf1Fx5WawCEJpSUTQTaHgRncVbCu0IUymk3boZBJmJkIJBV/FjQtF3Poc7nwbp20W2npg4OPce7l3TpBwprTjfFuFldW19Y3iZmlre2d3z94/aKs4lYS2SMxj+RBgRTkTtKWZ5vQhkRRHAaedYHQ9rXceqVQsFvd6nFAvwgPBQkawNpZvH/Woxn5WqU7qc6pWJnXXt8tOzZkJLYObQxlyNX37q9ePSRpRoQnHSnVdJ9FehqVmhNNJqZcqmmAywgPaNShwRJWXzc6foFPj9FEYS/OERjP390SGI6XGUWA6I6yHarE2Nf+rdVMdXnkZE0mqqSDzRWHKkY7RNAvUZ5ISzccGMJHM3IrIEEtMtEmsZEJwF7+8DO3zmuvU3LuLcuM2j6MIx3ACZ+DCJTTgBprQAgIZPMMrvFlP1ov1bn3MWwtWPnMIf2R9/gDHWZS5</latexit><latexit sha1_base64="nsIlW9SIRVNaPXJsSOhvAzqEXYQ=">AAAB/nicbZDNSsNAFIVv6l+tf1Fx5WawCEJpSUTQTaHgRncVbCu0IUymk3boZBJmJkIJBV/FjQtF3Poc7nwbp20W2npg4OPce7l3TpBwprTjfFuFldW19Y3iZmlre2d3z94/aKs4lYS2SMxj+RBgRTkTtKWZ5vQhkRRHAaedYHQ9rXceqVQsFvd6nFAvwgPBQkawNpZvH/Woxn5WqU7qc6pWJnXXt8tOzZkJLYObQxlyNX37q9ePSRpRoQnHSnVdJ9FehqVmhNNJqZcqmmAywgPaNShwRJWXzc6foFPj9FEYS/OERjP390SGI6XGUWA6I6yHarE2Nf+rdVMdXnkZE0mqqSDzRWHKkY7RNAvUZ5ISzccGMJHM3IrIEEtMtEmsZEJwF7+8DO3zmuvU3LuLcuM2j6MIx3ACZ+DCJTTgBprQAgIZPMMrvFlP1ov1bn3MWwtWPnMIf2R9/gDHWZS5</latexit><latexit sha1_base64="nsIlW9SIRVNaPXJsSOhvAzqEXYQ=">AAAB/nicbZDNSsNAFIVv6l+tf1Fx5WawCEJpSUTQTaHgRncVbCu0IUymk3boZBJmJkIJBV/FjQtF3Poc7nwbp20W2npg4OPce7l3TpBwprTjfFuFldW19Y3iZmlre2d3z94/aKs4lYS2SMxj+RBgRTkTtKWZ5vQhkRRHAaedYHQ9rXceqVQsFvd6nFAvwgPBQkawNpZvH/Woxn5WqU7qc6pWJnXXt8tOzZkJLYObQxlyNX37q9ePSRpRoQnHSnVdJ9FehqVmhNNJqZcqmmAywgPaNShwRJWXzc6foFPj9FEYS/OERjP390SGI6XGUWA6I6yHarE2Nf+rdVMdXnkZE0mqqSDzRWHKkY7RNAvUZ5ISzccGMJHM3IrIEEtMtEmsZEJwF7+8DO3zmuvU3LuLcuM2j6MIx3ACZ+DCJTTgBprQAgIZPMMrvFlP1ov1bn3MWwtWPnMIf2R9/gDHWZS5</latexit>

A = a,+,�
<latexit sha1_base64="LlHlGHCGdSNbkyo28NAZBRUWpYg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEY9gVQS9CxIveIpgHJEuYnUySIbOzy0yvEJZ8hBcPinj1e7z5N06SPWhiQUNR1U13VxBLYdB1v52l5ZXVtfXcRn5za3tnt7C3XzdRohmvsUhGuhlQw6VQvIYCJW/GmtMwkLwRDG8nfuOJayMi9YijmPsh7SvRE4yilRo317R0WjrrFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Oj13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZ/E66QnOGcmQJZVrYWwkbUE0Z2oTyNgRv/uVFUj8ve27Ze7goVu6zOHJwCEdwAh5cQgXuoAo1YDCEZ3iFNyd2Xpx352PWuuRkMwfwB87nD3IUjlY=</latexit><latexit sha1_base64="LlHlGHCGdSNbkyo28NAZBRUWpYg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEY9gVQS9CxIveIpgHJEuYnUySIbOzy0yvEJZ8hBcPinj1e7z5N06SPWhiQUNR1U13VxBLYdB1v52l5ZXVtfXcRn5za3tnt7C3XzdRohmvsUhGuhlQw6VQvIYCJW/GmtMwkLwRDG8nfuOJayMi9YijmPsh7SvRE4yilRo317R0WjrrFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Oj13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZ/E66QnOGcmQJZVrYWwkbUE0Z2oTyNgRv/uVFUj8ve27Ze7goVu6zOHJwCEdwAh5cQgXuoAo1YDCEZ3iFNyd2Xpx352PWuuRkMwfwB87nD3IUjlY=</latexit><latexit sha1_base64="LlHlGHCGdSNbkyo28NAZBRUWpYg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEY9gVQS9CxIveIpgHJEuYnUySIbOzy0yvEJZ8hBcPinj1e7z5N06SPWhiQUNR1U13VxBLYdB1v52l5ZXVtfXcRn5za3tnt7C3XzdRohmvsUhGuhlQw6VQvIYCJW/GmtMwkLwRDG8nfuOJayMi9YijmPsh7SvRE4yilRo317R0WjrrFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Oj13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZ/E66QnOGcmQJZVrYWwkbUE0Z2oTyNgRv/uVFUj8ve27Ze7goVu6zOHJwCEdwAh5cQgXuoAo1YDCEZ3iFNyd2Xpx352PWuuRkMwfwB87nD3IUjlY=</latexit><latexit sha1_base64="LlHlGHCGdSNbkyo28NAZBRUWpYg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEY9gVQS9CxIveIpgHJEuYnUySIbOzy0yvEJZ8hBcPinj1e7z5N06SPWhiQUNR1U13VxBLYdB1v52l5ZXVtfXcRn5za3tnt7C3XzdRohmvsUhGuhlQw6VQvIYCJW/GmtMwkLwRDG8nfuOJayMi9YijmPsh7SvRE4yilRo317R0WjrrFIpu2Z2CLBIvI0XIUO0UvtrdiCUhV8gkNabluTH6KdUomOTjfDsxPKZsSPu8ZamiITd+Oj13TI6t0iW9SNtSSKbq74mUhsaMwsB2hhQHZt6biP95rQR7V34qVJwgV2y2qJdIghGZ/E66QnOGcmQJZVrYWwkbUE0Z2oTyNgRv/uVFUj8ve27Ze7goVu6zOHJwCEdwAh5cQgXuoAo1YDCEZ3iFNyd2Xpx352PWuuRkMwfwB87nD3IUjlY=</latexit>

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

tAB = �tBA
<latexit sha1_base64="INFNxL1Z/xvkhRcdDFhHcquIMuQ=">AAAB9XicbVDJSgNBEK1xjXGLevTSGAQvhhkR9CIk8aK3CGaBZAw9nZ6kSc9Cd40ShvkPLx4U8eq/ePNv7CwHTXxQ1OO9Krr6ebEUGm3721paXlldW89t5De3tnd2C3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94fXYbz5ypUUU3uMo5m5A+6HwBaNopAfsppVqdnVqerWSdQtFu2RPQBaJMyNFmKHWLXx1ehFLAh4ik1TrtmPH6KZUoWCSZ/lOonlM2ZD2edvQkAZcu+nk6owcG6VH/EiZCpFM1N8bKQ20HgWemQwoDvS8Nxb/89oJ+pduKsI4QR6y6UN+IglGZBwB6QnFGcqRIZQpYW4lbEAVZWiCypsQnPkvL5LGWcmxS87debF8O4sjB4dwBCfgwAWU4QZqUAcGCp7hFd6sJ+vFerc+pqNL1mznAP7A+vwB0VeSEw==</latexit><latexit sha1_base64="INFNxL1Z/xvkhRcdDFhHcquIMuQ=">AAAB9XicbVDJSgNBEK1xjXGLevTSGAQvhhkR9CIk8aK3CGaBZAw9nZ6kSc9Cd40ShvkPLx4U8eq/ePNv7CwHTXxQ1OO9Krr6ebEUGm3721paXlldW89t5De3tnd2C3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94fXYbz5ypUUU3uMo5m5A+6HwBaNopAfsppVqdnVqerWSdQtFu2RPQBaJMyNFmKHWLXx1ehFLAh4ik1TrtmPH6KZUoWCSZ/lOonlM2ZD2edvQkAZcu+nk6owcG6VH/EiZCpFM1N8bKQ20HgWemQwoDvS8Nxb/89oJ+pduKsI4QR6y6UN+IglGZBwB6QnFGcqRIZQpYW4lbEAVZWiCypsQnPkvL5LGWcmxS87debF8O4sjB4dwBCfgwAWU4QZqUAcGCp7hFd6sJ+vFerc+pqNL1mznAP7A+vwB0VeSEw==</latexit><latexit sha1_base64="INFNxL1Z/xvkhRcdDFhHcquIMuQ=">AAAB9XicbVDJSgNBEK1xjXGLevTSGAQvhhkR9CIk8aK3CGaBZAw9nZ6kSc9Cd40ShvkPLx4U8eq/ePNv7CwHTXxQ1OO9Krr6ebEUGm3721paXlldW89t5De3tnd2C3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94fXYbz5ypUUU3uMo5m5A+6HwBaNopAfsppVqdnVqerWSdQtFu2RPQBaJMyNFmKHWLXx1ehFLAh4ik1TrtmPH6KZUoWCSZ/lOonlM2ZD2edvQkAZcu+nk6owcG6VH/EiZCpFM1N8bKQ20HgWemQwoDvS8Nxb/89oJ+pduKsI4QR6y6UN+IglGZBwB6QnFGcqRIZQpYW4lbEAVZWiCypsQnPkvL5LGWcmxS87debF8O4sjB4dwBCfgwAWU4QZqUAcGCp7hFd6sJ+vFerc+pqNL1mznAP7A+vwB0VeSEw==</latexit><latexit sha1_base64="INFNxL1Z/xvkhRcdDFhHcquIMuQ=">AAAB9XicbVDJSgNBEK1xjXGLevTSGAQvhhkR9CIk8aK3CGaBZAw9nZ6kSc9Cd40ShvkPLx4U8eq/ePNv7CwHTXxQ1OO9Krr6ebEUGm3721paXlldW89t5De3tnd2C3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94fXYbz5ypUUU3uMo5m5A+6HwBaNopAfsppVqdnVqerWSdQtFu2RPQBaJMyNFmKHWLXx1ehFLAh4ik1TrtmPH6KZUoWCSZ/lOonlM2ZD2edvQkAZcu+nk6owcG6VH/EiZCpFM1N8bKQ20HgWemQwoDvS8Nxb/89oJ+pduKsI4QR6y6UN+IglGZBwB6QnFGcqRIZQpYW4lbEAVZWiCypsQnPkvL5LGWcmxS87debF8O4sjB4dwBCfgwAWU4QZqUAcGCp7hFd6sJ+vFerc+pqNL1mznAP7A+vwB0VeSEw==</latexit>

! = !a+ta+ +
1

2
!a,btab + !+�t+� + !a�ta�

<latexit sha1_base64="lub6DBb0tYovFb7QFR6kbf47oSg="></latexit><latexit sha1_base64="lub6DBb0tYovFb7QFR6kbf47oSg="></latexit><latexit sha1_base64="lub6DBb0tYovFb7QFR6kbf47oSg="></latexit><latexit sha1_base64="lub6DBb0tYovFb7QFR6kbf47oSg="></latexit>

(?)
<latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit><latexit sha1_base64="yKBNXfzgPSPu14pZ9WAX8YUbZh4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkoiBT0WvOitgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5Hbud564NiJWjzhNuB/RkRKhYBSt1Kn2DVJ9OShX3Jq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx7oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahkg3BW315nbSvap5b8x7qlcZ9HkcRzuAcquDBNTTgDprQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwC7Wo8u</latexit>

Conformal gravity



• the linearised eom for CG and their gauge symmetries 

Conformal higher spin gravity

t+� : d!+� � hm ^ !m� = 0 , �!+� = d⇠+� � hm⇠m� ,

ta+ : d!a+ + hm ^ !m,a � ha ^ !+� = 0 , �!a+ = d⇠a+ + hm⇠m,a � ha⇠+� ,

tab : d!a,b � ha ^ !b� + hb ^ !a� = 0 , �!a,b = d⇠a,b � ha⇠b� + hb⇠a� ,

ta� : d!a� = 0 , �!a� = d⇠a� .
<latexit sha1_base64="uu1poB9ZKVHzme0s5osFlIAjHVg="></latexit><latexit sha1_base64="uu1poB9ZKVHzme0s5osFlIAjHVg="></latexit><latexit sha1_base64="uu1poB9ZKVHzme0s5osFlIAjHVg="></latexit><latexit sha1_base64="uu1poB9ZKVHzme0s5osFlIAjHVg="></latexit>

gauges away !+�
<latexit sha1_base64="WT2VZBp2dZhW74/3GYRoYqhK/Ho=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMgiGFXBD0GvOgtgnlAsobZyWwyZB7LTK8QlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXlAhuwfe/vcLK6tr6RnGztLW9s7tX3j9oWp0ayhpUC23aEbFMcMUawEGwdmIYkZFgrWh0M/VbT8xYrtUDjBMWSjJQPOaUgJM6XS3ZgDxmZ+eTXrniV/0Z8DIJclJBOeq98le3r2kqmQIqiLWdwE8gzIgBTgWblLqpZQmhIzJgHUcVkcyG2ezkCT5xSh/H2rhSgGfq74mMSGvHMnKdksDQLnpT8T+vk0J8HWZcJSkwReeL4lRg0Hj6P+5zwyiIsSOEGu5uxXRIDKHgUiq5EILFl5dJ86Ia+NXg/rJSu8vjKKIjdIxOUYCuUA3dojpqIIo0ekav6M0D78V79z7mrQUvnzlEf+B9/gDmUJEC</latexit><latexit sha1_base64="WT2VZBp2dZhW74/3GYRoYqhK/Ho=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMgiGFXBD0GvOgtgnlAsobZyWwyZB7LTK8QlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXlAhuwfe/vcLK6tr6RnGztLW9s7tX3j9oWp0ayhpUC23aEbFMcMUawEGwdmIYkZFgrWh0M/VbT8xYrtUDjBMWSjJQPOaUgJM6XS3ZgDxmZ+eTXrniV/0Z8DIJclJBOeq98le3r2kqmQIqiLWdwE8gzIgBTgWblLqpZQmhIzJgHUcVkcyG2ezkCT5xSh/H2rhSgGfq74mMSGvHMnKdksDQLnpT8T+vk0J8HWZcJSkwReeL4lRg0Hj6P+5zwyiIsSOEGu5uxXRIDKHgUiq5EILFl5dJ86Ia+NXg/rJSu8vjKKIjdIxOUYCuUA3dojpqIIo0ekav6M0D78V79z7mrQUvnzlEf+B9/gDmUJEC</latexit><latexit sha1_base64="WT2VZBp2dZhW74/3GYRoYqhK/Ho=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMgiGFXBD0GvOgtgnlAsobZyWwyZB7LTK8QlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXlAhuwfe/vcLK6tr6RnGztLW9s7tX3j9oWp0ayhpUC23aEbFMcMUawEGwdmIYkZFgrWh0M/VbT8xYrtUDjBMWSjJQPOaUgJM6XS3ZgDxmZ+eTXrniV/0Z8DIJclJBOeq98le3r2kqmQIqiLWdwE8gzIgBTgWblLqpZQmhIzJgHUcVkcyG2ezkCT5xSh/H2rhSgGfq74mMSGvHMnKdksDQLnpT8T+vk0J8HWZcJSkwReeL4lRg0Hj6P+5zwyiIsSOEGu5uxXRIDKHgUiq5EILFl5dJ86Ia+NXg/rJSu8vjKKIjdIxOUYCuUA3dojpqIIo0ekav6M0D78V79z7mrQUvnzlEf+B9/gDmUJEC</latexit><latexit sha1_base64="WT2VZBp2dZhW74/3GYRoYqhK/Ho=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMgiGFXBD0GvOgtgnlAsobZyWwyZB7LTK8QlnyGFw+KePVrvPk3TpI9aGJBQ1HVTXdXlAhuwfe/vcLK6tr6RnGztLW9s7tX3j9oWp0ayhpUC23aEbFMcMUawEGwdmIYkZFgrWh0M/VbT8xYrtUDjBMWSjJQPOaUgJM6XS3ZgDxmZ+eTXrniV/0Z8DIJclJBOeq98le3r2kqmQIqiLWdwE8gzIgBTgWblLqpZQmhIzJgHUcVkcyG2ezkCT5xSh/H2rhSgGfq74mMSGvHMnKdksDQLnpT8T+vk0J8HWZcJSkwReeL4lRg0Hj6P+5zwyiIsSOEGu5uxXRIDKHgUiq5EILFl5dJ86Ia+NXg/rJSu8vjKKIjdIxOUYCuUA3dojpqIIo0ekav6M0D78V79z7mrQUvnzlEf+B9/gDmUJEC</latexit>

sets antisymmetric part of                   to zero

eliminates antisymmetric part of  !a+|m
<latexit sha1_base64="7+7Vhhh6pksLpJg1ymAulXVpD0w=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiAIQpgRQY8BL3qLYBZIxtDTqUma9DJ29wTCmO/w4kERr36MN//GznLQxAcFj/eqqKoXJZwZ6/vfXm5ldW19I79Z2Nre2d0r7h/UjUo1hRpVXOlmRAxwJqFmmeXQTDQQEXFoRIPrid8YgjZMyXs7SiAUpCdZzCixTgrbSkCPPGTk7EmMO8WSX/anwMskmJMSmqPaKX61u4qmAqSlnBjTCvzEhhnRllEO40I7NZAQOiA9aDkqiQATZtOjx/jEKV0cK+1KWjxVf09kRBgzEpHrFMT2zaI3Ef/zWqmNr8KMySS1IOlsUZxybBWeJIC7TAO1fOQIoZq5WzHtE02odTkVXAjB4svLpH5eDvxycHdRqtzO48ijI3SMTlGALlEF3aAqqiGKHtEzekVv3tB78d69j1lrzpvPHKI/8D5/AOm3kjM=</latexit><latexit sha1_base64="7+7Vhhh6pksLpJg1ymAulXVpD0w=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiAIQpgRQY8BL3qLYBZIxtDTqUma9DJ29wTCmO/w4kERr36MN//GznLQxAcFj/eqqKoXJZwZ6/vfXm5ldW19I79Z2Nre2d0r7h/UjUo1hRpVXOlmRAxwJqFmmeXQTDQQEXFoRIPrid8YgjZMyXs7SiAUpCdZzCixTgrbSkCPPGTk7EmMO8WSX/anwMskmJMSmqPaKX61u4qmAqSlnBjTCvzEhhnRllEO40I7NZAQOiA9aDkqiQATZtOjx/jEKV0cK+1KWjxVf09kRBgzEpHrFMT2zaI3Ef/zWqmNr8KMySS1IOlsUZxybBWeJIC7TAO1fOQIoZq5WzHtE02odTkVXAjB4svLpH5eDvxycHdRqtzO48ijI3SMTlGALlEF3aAqqiGKHtEzekVv3tB78d69j1lrzpvPHKI/8D5/AOm3kjM=</latexit><latexit sha1_base64="7+7Vhhh6pksLpJg1ymAulXVpD0w=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiAIQpgRQY8BL3qLYBZIxtDTqUma9DJ29wTCmO/w4kERr36MN//GznLQxAcFj/eqqKoXJZwZ6/vfXm5ldW19I79Z2Nre2d0r7h/UjUo1hRpVXOlmRAxwJqFmmeXQTDQQEXFoRIPrid8YgjZMyXs7SiAUpCdZzCixTgrbSkCPPGTk7EmMO8WSX/anwMskmJMSmqPaKX61u4qmAqSlnBjTCvzEhhnRllEO40I7NZAQOiA9aDkqiQATZtOjx/jEKV0cK+1KWjxVf09kRBgzEpHrFMT2zaI3Ef/zWqmNr8KMySS1IOlsUZxybBWeJIC7TAO1fOQIoZq5WzHtE02odTkVXAjB4svLpH5eDvxycHdRqtzO48ijI3SMTlGALlEF3aAqqiGKHtEzekVv3tB78d69j1lrzpvPHKI/8D5/AOm3kjM=</latexit><latexit sha1_base64="7+7Vhhh6pksLpJg1ymAulXVpD0w=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiAIQpgRQY8BL3qLYBZIxtDTqUma9DJ29wTCmO/w4kERr36MN//GznLQxAcFj/eqqKoXJZwZ6/vfXm5ldW19I79Z2Nre2d0r7h/UjUo1hRpVXOlmRAxwJqFmmeXQTDQQEXFoRIPrid8YgjZMyXs7SiAUpCdZzCixTgrbSkCPPGTk7EmMO8WSX/anwMskmJMSmqPaKX61u4qmAqSlnBjTCvzEhhnRllEO40I7NZAQOiA9aDkqiQATZtOjx/jEKV0cK+1KWjxVf09kRBgzEpHrFMT2zaI3Ef/zWqmNr8KMySS1IOlsUZxybBWeJIC7TAO1fOQIoZq5WzHtE02odTkVXAjB4svLpH5eDvxycHdRqtzO48ijI3SMTlGALlEF3aAqqiGKHtEzekVv3tB78d69j1lrzpvPHKI/8D5/AOm3kjM=</latexit>

!a�|m
<latexit sha1_base64="a6FNmmaiMDp1ElWaR4KPRTlk0OU=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4McyIoMeAF71FMAskY+jp1CRNehm7ewJhzHd48aCIVz/Gm39jZzlo4oOCx3tVVNWLEs6M9f1vL7eyura+kd8sbG3v7O4V9w/qRqWaQo0qrnQzIgY4k1CzzHJoJhqIiDg0osH1xG8MQRum5L0dJRAK0pMsZpRYJ4VtJaBHHjJy9iTGnWLJL/tT4GUSzEkJzVHtFL/aXUVTAdJSToxpBX5iw4xoyyiHcaGdGkgIHZAetByVRIAJs+nRY3zilC6OlXYlLZ6qvycyIowZich1CmL7ZtGbiP95rdTGV2HGZJJakHS2KE45tgpPEsBdpoFaPnKEUM3crZj2iSbUupwKLoRg8eVlUj8vB345uLsoVW7nceTRETpGpyhAl6iCblAV1RBFj+gZvaI3b+i9eO/ex6w1581nDtEfeJ8/7MWSNQ==</latexit><latexit sha1_base64="a6FNmmaiMDp1ElWaR4KPRTlk0OU=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4McyIoMeAF71FMAskY+jp1CRNehm7ewJhzHd48aCIVz/Gm39jZzlo4oOCx3tVVNWLEs6M9f1vL7eyura+kd8sbG3v7O4V9w/qRqWaQo0qrnQzIgY4k1CzzHJoJhqIiDg0osH1xG8MQRum5L0dJRAK0pMsZpRYJ4VtJaBHHjJy9iTGnWLJL/tT4GUSzEkJzVHtFL/aXUVTAdJSToxpBX5iw4xoyyiHcaGdGkgIHZAetByVRIAJs+nRY3zilC6OlXYlLZ6qvycyIowZich1CmL7ZtGbiP95rdTGV2HGZJJakHS2KE45tgpPEsBdpoFaPnKEUM3crZj2iSbUupwKLoRg8eVlUj8vB345uLsoVW7nceTRETpGpyhAl6iCblAV1RBFj+gZvaI3b+i9eO/ex6w1581nDtEfeJ8/7MWSNQ==</latexit><latexit sha1_base64="a6FNmmaiMDp1ElWaR4KPRTlk0OU=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4McyIoMeAF71FMAskY+jp1CRNehm7ewJhzHd48aCIVz/Gm39jZzlo4oOCx3tVVNWLEs6M9f1vL7eyura+kd8sbG3v7O4V9w/qRqWaQo0qrnQzIgY4k1CzzHJoJhqIiDg0osH1xG8MQRum5L0dJRAK0pMsZpRYJ4VtJaBHHjJy9iTGnWLJL/tT4GUSzEkJzVHtFL/aXUVTAdJSToxpBX5iw4xoyyiHcaGdGkgIHZAetByVRIAJs+nRY3zilC6OlXYlLZ6qvycyIowZich1CmL7ZtGbiP95rdTGV2HGZJJakHS2KE45tgpPEsBdpoFaPnKEUM3crZj2iSbUupwKLoRg8eVlUj8vB345uLsoVW7nceTRETpGpyhAl6iCblAV1RBFj+gZvaI3b+i9eO/ex6w1581nDtEfeJ8/7MWSNQ==</latexit><latexit sha1_base64="a6FNmmaiMDp1ElWaR4KPRTlk0OU=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4McyIoMeAF71FMAskY+jp1CRNehm7ewJhzHd48aCIVz/Gm39jZzlo4oOCx3tVVNWLEs6M9f1vL7eyura+kd8sbG3v7O4V9w/qRqWaQo0qrnQzIgY4k1CzzHJoJhqIiDg0osH1xG8MQRum5L0dJRAK0pMsZpRYJ4VtJaBHHjJy9iTGnWLJL/tT4GUSzEkJzVHtFL/aXUVTAdJSToxpBX5iw4xoyyiHcaGdGkgIHZAetByVRIAJs+nRY3zilC6OlXYlLZ6qvycyIowZich1CmL7ZtGbiP95rdTGV2HGZJJakHS2KE45tgpPEsBdpoFaPnKEUM3crZj2iSbUupwKLoRg8eVlUj8vB345uLsoVW7nceTRETpGpyhAl6iCblAV1RBFj+gZvaI3b+i9eO/ex6w1581nDtEfeJ8/7MWSNQ==</latexit>

removes the trace

gives !ab|m
<latexit sha1_base64="E0wlsLfXw2BCIbzex7R6ZvoA6rY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BjworcI5gHJGmYnvcmQeawzs4Gw5ju8eFDEqx/jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4cNo1JNoU4VV7oVEQOcSahbZjm0Eg1ERBya0fB66jdHoA1T8t6OEwgF6UsWM0qsk8KOEtAnDxmJnsSkWyr7FX8GvEyCnJRRjlq39NXpKZoKkJZyYkw78BMbZkRbRjlMip3UQELokPSh7agkAkyYzY6e4FOn9HCstCtp8Uz9PZERYcxYRK5TEDswi95U/M9rpza+CjMmk9SCpPNFccqxVXiaAO4xDdTysSOEauZuxXRANKHW5VR0IQSLLy+Txnkl8CvB3UW5epvHUUDH6ASdoQBdoiq6QTVURxQ9omf0it68kffivXsf89YVL585Qn/gff4APceSag==</latexit><latexit sha1_base64="E0wlsLfXw2BCIbzex7R6ZvoA6rY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BjworcI5gHJGmYnvcmQeawzs4Gw5ju8eFDEqx/jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4cNo1JNoU4VV7oVEQOcSahbZjm0Eg1ERBya0fB66jdHoA1T8t6OEwgF6UsWM0qsk8KOEtAnDxmJnsSkWyr7FX8GvEyCnJRRjlq39NXpKZoKkJZyYkw78BMbZkRbRjlMip3UQELokPSh7agkAkyYzY6e4FOn9HCstCtp8Uz9PZERYcxYRK5TEDswi95U/M9rpza+CjMmk9SCpPNFccqxVXiaAO4xDdTysSOEauZuxXRANKHW5VR0IQSLLy+Txnkl8CvB3UW5epvHUUDH6ASdoQBdoiq6QTVURxQ9omf0it68kffivXsf89YVL585Qn/gff4APceSag==</latexit><latexit sha1_base64="E0wlsLfXw2BCIbzex7R6ZvoA6rY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BjworcI5gHJGmYnvcmQeawzs4Gw5ju8eFDEqx/jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4cNo1JNoU4VV7oVEQOcSahbZjm0Eg1ERBya0fB66jdHoA1T8t6OEwgF6UsWM0qsk8KOEtAnDxmJnsSkWyr7FX8GvEyCnJRRjlq39NXpKZoKkJZyYkw78BMbZkRbRjlMip3UQELokPSh7agkAkyYzY6e4FOn9HCstCtp8Uz9PZERYcxYRK5TEDswi95U/M9rpza+CjMmk9SCpPNFccqxVXiaAO4xDdTysSOEauZuxXRANKHW5VR0IQSLLy+Txnkl8CvB3UW5epvHUUDH6ASdoQBdoiq6QTVURxQ9omf0it68kffivXsf89YVL585Qn/gff4APceSag==</latexit><latexit sha1_base64="E0wlsLfXw2BCIbzex7R6ZvoA6rY=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BjworcI5gHJGmYnvcmQeawzs4Gw5ju8eFDEqx/jzb9xkuxBEwsaiqpuuruihDNjff/bW1ldW9/YLGwVt3d29/ZLB4cNo1JNoU4VV7oVEQOcSahbZjm0Eg1ERBya0fB66jdHoA1T8t6OEwgF6UsWM0qsk8KOEtAnDxmJnsSkWyr7FX8GvEyCnJRRjlq39NXpKZoKkJZyYkw78BMbZkRbRjlMip3UQELokPSh7agkAkyYzY6e4FOn9HCstCtp8Uz9PZERYcxYRK5TEDswi95U/M9rpza+CjMmk9SCpPNFccqxVXiaAO4xDdTysSOEauZuxXRANKHW5VR0IQSLLy+Txnkl8CvB3UW5epvHUUDH6ASdoQBdoiq6QTVURxQ9omf0it68kffivXsf89YVL585Qn/gff4APceSag==</latexit>

!a�|m = Sab =
1

2
(�⇤�ab + @a@

m�mb + @b@
m�ma �

1

2
⌘ab@

m@n�mn)
<latexit sha1_base64="NR47fnGJp7ALto52XEwahNRHFII="></latexit><latexit sha1_base64="NR47fnGJp7ALto52XEwahNRHFII="></latexit><latexit sha1_base64="NR47fnGJp7ALto52XEwahNRHFII="></latexit><latexit sha1_base64="NR47fnGJp7ALto52XEwahNRHFII="></latexit>

Conformal gravity

Linearized Schouten tensor



• The last equation is dynamical one and sets Cotton tensor to zero 

• The next new example is the vector representation of so(3,2) denoted with  

• similarly

Conformal higher spin gravity

Cab = ✏a
mn@mSbn + ✏b

mn@mSan = 0
<latexit sha1_base64="Q0UYHj2YGgDn4rcJMeuB+NCoZUQ="></latexit><latexit sha1_base64="Q0UYHj2YGgDn4rcJMeuB+NCoZUQ="></latexit><latexit sha1_base64="Q0UYHj2YGgDn4rcJMeuB+NCoZUQ="></latexit><latexit sha1_base64="Q0UYHj2YGgDn4rcJMeuB+NCoZUQ="></latexit>

��ab = @a⇠b + @b⇠a �
2

3
⌘ab@

m⇠m
<latexit sha1_base64="H6VRP0V3eXpxw9kK9djKUDW2PCA="></latexit><latexit sha1_base64="H6VRP0V3eXpxw9kK9djKUDW2PCA="></latexit><latexit sha1_base64="H6VRP0V3eXpxw9kK9djKUDW2PCA="></latexit><latexit sha1_base64="H6VRP0V3eXpxw9kK9djKUDW2PCA="></latexit>

⇤
<latexit sha1_base64="2kOlifWp8zOpfcE3WwecBKb4vfI=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF71FMDGQLGF2MpsMmccyMyuGJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VqQltEcaU7ETaUM0lblllOO4mmWEScPkTj69x/eKTaMCXv7SShocBDyWJGsM2l3pV66ldrft2fAS2ToCA1KNDsV796A0VSQaUlHBvTDfzEhhnWlhFOp5VeamiCyRgPaddRiQU1YTa7dYpOnDJAsdKupEUz9fdEhoUxExG5ToHtyCx6ufif101tfBlmTCappZLMF8UpR1ah/HE0YJoSyyeOYKKZuxWREdaYWBdPxYUQLL68TNpn9cCvB3fntcZtEUcZjuAYTiGAC2jADTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwDw344u</latexit><latexit sha1_base64="2kOlifWp8zOpfcE3WwecBKb4vfI=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF71FMDGQLGF2MpsMmccyMyuGJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VqQltEcaU7ETaUM0lblllOO4mmWEScPkTj69x/eKTaMCXv7SShocBDyWJGsM2l3pV66ldrft2fAS2ToCA1KNDsV796A0VSQaUlHBvTDfzEhhnWlhFOp5VeamiCyRgPaddRiQU1YTa7dYpOnDJAsdKupEUz9fdEhoUxExG5ToHtyCx6ufif101tfBlmTCappZLMF8UpR1ah/HE0YJoSyyeOYKKZuxWREdaYWBdPxYUQLL68TNpn9cCvB3fntcZtEUcZjuAYTiGAC2jADTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwDw344u</latexit><latexit sha1_base64="2kOlifWp8zOpfcE3WwecBKb4vfI=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF71FMDGQLGF2MpsMmccyMyuGJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VqQltEcaU7ETaUM0lblllOO4mmWEScPkTj69x/eKTaMCXv7SShocBDyWJGsM2l3pV66ldrft2fAS2ToCA1KNDsV796A0VSQaUlHBvTDfzEhhnWlhFOp5VeamiCyRgPaddRiQU1YTa7dYpOnDJAsdKupEUz9fdEhoUxExG5ToHtyCx6ufif101tfBlmTCappZLMF8UpR1ah/HE0YJoSyyeOYKKZuxWREdaYWBdPxYUQLL68TNpn9cCvB3fntcZtEUcZjuAYTiGAC2jADTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwDw344u</latexit><latexit sha1_base64="2kOlifWp8zOpfcE3WwecBKb4vfI=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF71FMDGQLGF2MpsMmccyMyuGJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLK6tr6RnmzsrW9s7tX3T9oG5VqQltEcaU7ETaUM0lblllOO4mmWEScPkTj69x/eKTaMCXv7SShocBDyWJGsM2l3pV66ldrft2fAS2ToCA1KNDsV796A0VSQaUlHBvTDfzEhhnWlhFOp5VeamiCyRgPaddRiQU1YTa7dYpOnDJAsdKupEUz9fdEhoUxExG5ToHtyCx6ufif101tfBlmTCappZLMF8UpR1ah/HE0YJoSyyeOYKKZuxWREdaYWBdPxYUQLL68TNpn9cCvB3fntcZtEUcZjuAYTiGAC2jADTShBQRG8Ayv8OYJ78V79z7mrSWvmDmEP/A+fwDw344u</latexit>

! = !ata + !+t+ + !�t�
<latexit sha1_base64="AQSP0ebIme4TQajCdK8IJTg9BWA=">AAACInicbVBNS8MwGE7n15xfVY9egkMQxkYrgnoQBl70NsF9wFZLmqVbWJqWJBVG6W/x4l/x4kFRT4I/xqyropsvJHnyPM9L8j5exKhUlvVhFBYWl5ZXiqultfWNzS1ze6clw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90MdHbd0RIGvIbNY6IE6ABpz7FSGnKNc96YUAG6Hx63CYohcrVe+WbqKT6XknhD1HNHNXUNctWzcoKzgM7B2WQV8M133r9EMcB4QozJGXXtiLlJEgoihlJS71YkgjhERqQroYcBUQ6STZiCg8004d+KPTiCmbs744EBVKOA087A6SGclabkP9p3Vj5p05CeRQrwvH0IT9mUIVwkhfsU0GwYmMNEBZU/xXiIRIIK51qSYdgz448D1pHNduq2dfH5fpVHkcR7IF9cAhscALq4BI0QBNgcA8ewTN4MR6MJ+PVeJ9aC0beswv+lPH5BY+lpEg=</latexit><latexit sha1_base64="AQSP0ebIme4TQajCdK8IJTg9BWA=">AAACInicbVBNS8MwGE7n15xfVY9egkMQxkYrgnoQBl70NsF9wFZLmqVbWJqWJBVG6W/x4l/x4kFRT4I/xqyropsvJHnyPM9L8j5exKhUlvVhFBYWl5ZXiqultfWNzS1ze6clw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90MdHbd0RIGvIbNY6IE6ABpz7FSGnKNc96YUAG6Hx63CYohcrVe+WbqKT6XknhD1HNHNXUNctWzcoKzgM7B2WQV8M133r9EMcB4QozJGXXtiLlJEgoihlJS71YkgjhERqQroYcBUQ6STZiCg8004d+KPTiCmbs744EBVKOA087A6SGclabkP9p3Vj5p05CeRQrwvH0IT9mUIVwkhfsU0GwYmMNEBZU/xXiIRIIK51qSYdgz448D1pHNduq2dfH5fpVHkcR7IF9cAhscALq4BI0QBNgcA8ewTN4MR6MJ+PVeJ9aC0beswv+lPH5BY+lpEg=</latexit><latexit sha1_base64="AQSP0ebIme4TQajCdK8IJTg9BWA=">AAACInicbVBNS8MwGE7n15xfVY9egkMQxkYrgnoQBl70NsF9wFZLmqVbWJqWJBVG6W/x4l/x4kFRT4I/xqyropsvJHnyPM9L8j5exKhUlvVhFBYWl5ZXiqultfWNzS1ze6clw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90MdHbd0RIGvIbNY6IE6ABpz7FSGnKNc96YUAG6Hx63CYohcrVe+WbqKT6XknhD1HNHNXUNctWzcoKzgM7B2WQV8M133r9EMcB4QozJGXXtiLlJEgoihlJS71YkgjhERqQroYcBUQ6STZiCg8004d+KPTiCmbs744EBVKOA087A6SGclabkP9p3Vj5p05CeRQrwvH0IT9mUIVwkhfsU0GwYmMNEBZU/xXiIRIIK51qSYdgz448D1pHNduq2dfH5fpVHkcR7IF9cAhscALq4BI0QBNgcA8ewTN4MR6MJ+PVeJ9aC0beswv+lPH5BY+lpEg=</latexit><latexit sha1_base64="AQSP0ebIme4TQajCdK8IJTg9BWA=">AAACInicbVBNS8MwGE7n15xfVY9egkMQxkYrgnoQBl70NsF9wFZLmqVbWJqWJBVG6W/x4l/x4kFRT4I/xqyropsvJHnyPM9L8j5exKhUlvVhFBYWl5ZXiqultfWNzS1ze6clw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90MdHbd0RIGvIbNY6IE6ABpz7FSGnKNc96YUAG6Hx63CYohcrVe+WbqKT6XknhD1HNHNXUNctWzcoKzgM7B2WQV8M133r9EMcB4QozJGXXtiLlJEgoihlJS71YkgjhERqQroYcBUQ6STZiCg8004d+KPTiCmbs744EBVKOA087A6SGclabkP9p3Vj5p05CeRQrwvH0IT9mUIVwkhfsU0GwYmMNEBZU/xXiIRIIK51qSYdgz448D1pHNduq2dfH5fpVHkcR7IF9cAhscALq4BI0QBNgcA8ewTN4MR6MJ+PVeJ9aC0beswv+lPH5BY+lpEg=</latexit>

Cab = ✏mn
a@m�bn + ✏mn

b@m�an = 0
<latexit sha1_base64="O11ECZoxoYRo3wNvlmPO8Qzp+60="></latexit><latexit sha1_base64="O11ECZoxoYRo3wNvlmPO8Qzp+60="></latexit><latexit sha1_base64="O11ECZoxoYRo3wNvlmPO8Qzp+60="></latexit><latexit sha1_base64="O11ECZoxoYRo3wNvlmPO8Qzp+60="></latexit>

��ab = @a@b⇠ = �1

3
⌘ab⇤⇠

<latexit sha1_base64="lzJVus1UOwTeQOPzqO9vuG5Z6JU="></latexit><latexit sha1_base64="lzJVus1UOwTeQOPzqO9vuG5Z6JU="></latexit><latexit sha1_base64="lzJVus1UOwTeQOPzqO9vuG5Z6JU="></latexit><latexit sha1_base64="lzJVus1UOwTeQOPzqO9vuG5Z6JU="></latexit>

Depth-two Fradkin-Tseytlin spin-two conformal field

Cotton tensor

Conformal gravity and Spin-2



• The simplest higher spin example is the irreducible rank-two representation of 
so(3,2)  

• using the same procedure we obtain  depth-three Fradkin Tseytlin field

New conformal higher spin theories

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

⇤
<latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="USQO1bzYXjVRcySuNp94WaABkNM=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60ZtBL3qLYB6QLGF2MpsMmccyMyuGkF/w4kERr/6PePNvnN3koIkFDUVVN91dUcKZsb7/7RVWVtfWN4qbpa3tnd298v5B06hUE9ogiivdjrChnEnasMxy2k40xSLitBWNrjO/9UC1YUre23FCQ4EHksWMYJtJ3Sv12CtX/KqfAy2TYE4ql5+Qo94rf3X7iqSCSks4NqYT+IkNJ1hbRjidlrqpoQkmIzygHUclFtSEk/zWKTpxSh/FSruSFuXq74kJFsaMReQ6BbZDs+hl4n9eJ7XxRThhMkktlWS2KE45sgplj6M+05RYPnYEE83crYgMscbEunhKLoRg8eVl0jyrBn41uPMrtdtZGlCEIziGUwjgHGpwA3VoAIEhPMELvHrCe/bevPdZa8GbzxzCH3gfP19Rjzk=</latexit><latexit sha1_base64="UoIwr0+Bg1ny4GiY9tfDq+QTSuQ=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKex60WPQi94imAckS5idzCZD5rHMzIphyS948aCIV3/Im3/jbLIHTSxoKKq66e6KEs6M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRqWa0BZRXOluhA3lTNKWZZbTbqIpFhGnnWhyk/udR6oNU/LBThMaCjySLGYE21zqX6unQbXm1/050CoJClKDAs1B9as/VCQVVFrCsTG9wE9smGFtGeF0VumnhiaYTPCI9hyVWFATZvNbZ+jMKUMUK+1KWjRXf09kWBgzFZHrFNiOzbKXi/95vdTGV2HGZJJaKsliUZxyZBXKH0dDpimxfOoIJpq5WxEZY42JdfFUXAjB8surpH1RD/x6cO/XGndFHGU4gVM4hwAuoQG30IQWEBjDM7zCmye8F+/d+1i0lrxi5hj+wPv8Ae+fjio=</latexit>

tAB = tBA
<latexit sha1_base64="Ys5rC9BVV0woEUu6RJ9gmhnR3WA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EVo60VvFewHtKFsttt26WYTdyeFEvI7vHhQxKs/xpv/xm2bg7Y+GObx3gw7+/xIcI2O823l1tY3Nrfy24Wd3b39g+LhUVOHsaKsQUMRqrZPNBNcsgZyFKwdKUYCX7CWP76d+a0JU5qH8hGnEfMCMpR8wClBI3nYS6q19Ma0WjXtFUtO2ZnDXiVuRkqQod4rfnX7IY0DJpEKonXHdSL0EqKQU8HSQjfWLCJ0TIasY6gkAdNeMj86tc+M0rcHoTIl0Z6rvzcSEmg9DXwzGRAc6WVvJv7ndWIcXHsJl1GMTNLFQ4NY2BjaswTsPleMopgaQqji5labjogiFE1OBROCu/zlVdK8KLtO2X24LFXuszjycAKncA4uXEEF7qAODaDwBM/wCm/WxHqx3q2PxWjOynaO4Q+szx9kjpHc</latexit><latexit sha1_base64="Ys5rC9BVV0woEUu6RJ9gmhnR3WA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EVo60VvFewHtKFsttt26WYTdyeFEvI7vHhQxKs/xpv/xm2bg7Y+GObx3gw7+/xIcI2O823l1tY3Nrfy24Wd3b39g+LhUVOHsaKsQUMRqrZPNBNcsgZyFKwdKUYCX7CWP76d+a0JU5qH8hGnEfMCMpR8wClBI3nYS6q19Ma0WjXtFUtO2ZnDXiVuRkqQod4rfnX7IY0DJpEKonXHdSL0EqKQU8HSQjfWLCJ0TIasY6gkAdNeMj86tc+M0rcHoTIl0Z6rvzcSEmg9DXwzGRAc6WVvJv7ndWIcXHsJl1GMTNLFQ4NY2BjaswTsPleMopgaQqji5labjogiFE1OBROCu/zlVdK8KLtO2X24LFXuszjycAKncA4uXEEF7qAODaDwBM/wCm/WxHqx3q2PxWjOynaO4Q+szx9kjpHc</latexit><latexit sha1_base64="Ys5rC9BVV0woEUu6RJ9gmhnR3WA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EVo60VvFewHtKFsttt26WYTdyeFEvI7vHhQxKs/xpv/xm2bg7Y+GObx3gw7+/xIcI2O823l1tY3Nrfy24Wd3b39g+LhUVOHsaKsQUMRqrZPNBNcsgZyFKwdKUYCX7CWP76d+a0JU5qH8hGnEfMCMpR8wClBI3nYS6q19Ma0WjXtFUtO2ZnDXiVuRkqQod4rfnX7IY0DJpEKonXHdSL0EqKQU8HSQjfWLCJ0TIasY6gkAdNeMj86tc+M0rcHoTIl0Z6rvzcSEmg9DXwzGRAc6WVvJv7ndWIcXHsJl1GMTNLFQ4NY2BjaswTsPleMopgaQqji5labjogiFE1OBROCu/zlVdK8KLtO2X24LFXuszjycAKncA4uXEEF7qAODaDwBM/wCm/WxHqx3q2PxWjOynaO4Q+szx9kjpHc</latexit><latexit sha1_base64="Ys5rC9BVV0woEUu6RJ9gmhnR3WA=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EVo60VvFewHtKFsttt26WYTdyeFEvI7vHhQxKs/xpv/xm2bg7Y+GObx3gw7+/xIcI2O823l1tY3Nrfy24Wd3b39g+LhUVOHsaKsQUMRqrZPNBNcsgZyFKwdKUYCX7CWP76d+a0JU5qH8hGnEfMCMpR8wClBI3nYS6q19Ma0WjXtFUtO2ZnDXiVuRkqQod4rfnX7IY0DJpEKonXHdSL0EqKQU8HSQjfWLCJ0TIasY6gkAdNeMj86tc+M0rcHoTIl0Z6rvzcSEmg9DXwzGRAc6WVvJv7ndWIcXHsJl1GMTNLFQ4NY2BjaswTsPleMopgaQqji5labjogiFE1OBROCu/zlVdK8KLtO2X24LFXuszjycAKncA4uXEEF7qAODaDwBM/wCm/WxHqx3q2PxWjOynaO4Q+szx9kjpHc</latexit>

! = !a+ta+ +
1

2
!abtab +

1

2
!++t++ +

1

2
!��t�� + !a�ta�

<latexit sha1_base64="sWycs54lHYVviDkdZ/TmEwXlqd8="></latexit><latexit sha1_base64="sWycs54lHYVviDkdZ/TmEwXlqd8="></latexit><latexit sha1_base64="sWycs54lHYVviDkdZ/TmEwXlqd8="></latexit><latexit sha1_base64="sWycs54lHYVviDkdZ/TmEwXlqd8="></latexit>

��abc = @a@b@c⇠ � 1

5
(⌘ab@c⇤⇠ + ⌘ac@b⇤⇠ + ⌘ac@b⇤⇠)

<latexit sha1_base64="AAv/G/R+J+diH/QiBxDG73Lzelg="></latexit><latexit sha1_base64="AAv/G/R+J+diH/QiBxDG73Lzelg="></latexit><latexit sha1_base64="AAv/G/R+J+diH/QiBxDG73Lzelg="></latexit><latexit sha1_base64="AAv/G/R+J+diH/QiBxDG73Lzelg="></latexit>

Spin-3



• In general, for the higher spin algebra with an embedding of so(3,2) we need to 
decompose hs into so(3,2)-modules. 

• The spectrum of the Fradkin-Tseytlin fields is determined by the free field limit 

• gauge parameters except                                            can be used to gauge away certain 
components of 

New conformal higher spin theories

!A(s�1),B(s�t)
<latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit>

⇣A(s�1),B(s�t)
<latexit sha1_base64="Tlf6bOwaTvV1k1xu27MiJpFo/mQ=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEFrTMiKDLqhvdVbAPaMeSSdM2NJMZkjtCHQr+ihsXirj1O9z5N6btLLT1wOUezrmX3Bw/ElyD43xbmYXFpeWV7GpubX1jc8ve3qnpMFaUVWkoQtXwiWaCS1YFDoI1IsVI4AtW9wdXY7/+wJTmobyDYcS8gPQk73JKwEhte6/1yIDcJxcFfewWjy5Ng+KobeedkjMBniduSvIoRaVtf7U6IY0DJoEKonXTdSLwEqKAU8FGuVasWUTogPRY01BJAqa9ZHL+CB8apYO7oTIlAU/U3xsJCbQeBr6ZDAj09aw3Fv/zmjF0z72EyygGJun0oW4sMIR4nAXucMUoiKEhhCpubsW0TxShYBLLmRDc2S/Pk9pJyXVK7u1pvnyTxpFF++gAFZCLzlAZXaMKqiKKEvSMXtGb9WS9WO/Wx3Q0Y6U7u+gPrM8f2oeUIA==</latexit><latexit sha1_base64="Tlf6bOwaTvV1k1xu27MiJpFo/mQ=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEFrTMiKDLqhvdVbAPaMeSSdM2NJMZkjtCHQr+ihsXirj1O9z5N6btLLT1wOUezrmX3Bw/ElyD43xbmYXFpeWV7GpubX1jc8ve3qnpMFaUVWkoQtXwiWaCS1YFDoI1IsVI4AtW9wdXY7/+wJTmobyDYcS8gPQk73JKwEhte6/1yIDcJxcFfewWjy5Ng+KobeedkjMBniduSvIoRaVtf7U6IY0DJoEKonXTdSLwEqKAU8FGuVasWUTogPRY01BJAqa9ZHL+CB8apYO7oTIlAU/U3xsJCbQeBr6ZDAj09aw3Fv/zmjF0z72EyygGJun0oW4sMIR4nAXucMUoiKEhhCpubsW0TxShYBLLmRDc2S/Pk9pJyXVK7u1pvnyTxpFF++gAFZCLzlAZXaMKqiKKEvSMXtGb9WS9WO/Wx3Q0Y6U7u+gPrM8f2oeUIA==</latexit><latexit sha1_base64="Tlf6bOwaTvV1k1xu27MiJpFo/mQ=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEFrTMiKDLqhvdVbAPaMeSSdM2NJMZkjtCHQr+ihsXirj1O9z5N6btLLT1wOUezrmX3Bw/ElyD43xbmYXFpeWV7GpubX1jc8ve3qnpMFaUVWkoQtXwiWaCS1YFDoI1IsVI4AtW9wdXY7/+wJTmobyDYcS8gPQk73JKwEhte6/1yIDcJxcFfewWjy5Ng+KobeedkjMBniduSvIoRaVtf7U6IY0DJoEKonXTdSLwEqKAU8FGuVasWUTogPRY01BJAqa9ZHL+CB8apYO7oTIlAU/U3xsJCbQeBr6ZDAj09aw3Fv/zmjF0z72EyygGJun0oW4sMIR4nAXucMUoiKEhhCpubsW0TxShYBLLmRDc2S/Pk9pJyXVK7u1pvnyTxpFF++gAFZCLzlAZXaMKqiKKEvSMXtGb9WS9WO/Wx3Q0Y6U7u+gPrM8f2oeUIA==</latexit><latexit sha1_base64="Tlf6bOwaTvV1k1xu27MiJpFo/mQ=">AAAB/nicbVDLSgMxFM3UV62vUXHlJliEFrTMiKDLqhvdVbAPaMeSSdM2NJMZkjtCHQr+ihsXirj1O9z5N6btLLT1wOUezrmX3Bw/ElyD43xbmYXFpeWV7GpubX1jc8ve3qnpMFaUVWkoQtXwiWaCS1YFDoI1IsVI4AtW9wdXY7/+wJTmobyDYcS8gPQk73JKwEhte6/1yIDcJxcFfewWjy5Ng+KobeedkjMBniduSvIoRaVtf7U6IY0DJoEKonXTdSLwEqKAU8FGuVasWUTogPRY01BJAqa9ZHL+CB8apYO7oTIlAU/U3xsJCbQeBr6ZDAj09aw3Fv/zmjF0z72EyygGJun0oW4sMIR4nAXucMUoiKEhhCpubsW0TxShYBLLmRDc2S/Pk9pJyXVK7u1pvnyTxpFF++gAFZCLzlAZXaMKqiKKEvSMXtGb9WS9WO/Wx3Q0Y6U7u+gPrM8f2oeUIA==</latexit>

⇣a(s�t)+(t�1),+(s�t)
<latexit sha1_base64="KH2nsyBSpizDKS4vIAPV8JIshdg=">AAACBHicbVDLSsNAFJ3UV62vqMtugkVoqS2JCLosuNFdBfuANpbJdNIOnUzCzI1QQxdu/BU3LhRx60e482+cpl1o64ELZ865l7n3eBFnCmz728isrK6tb2Q3c1vbO7t75v5BU4WxJLRBQh7KtocV5UzQBjDgtB1JigOP05Y3upz6rXsqFQvFLYwj6gZ4IJjPCAYt9cx894ECvktwUVWgVC5CxSmdlNPHpGcW7KqdwlomzpwU0Bz1nvnV7YckDqgAwrFSHceOwE2wBEY4neS6saIRJiM8oB1NBQ6ocpP0iIl1rJW+5YdSlwArVX9PJDhQahx4ujPAMFSL3lT8z+vE4F+4CRNRDFSQ2Ud+zC0IrWkiVp9JSoCPNcFEMr2rRYZYYgI6t5wOwVk8eZk0T6uOXXVuzgq163kcWZRHR6iIHHSOaugK1VEDEfSIntErejOejBfj3fiYtWaM+cwh+gPj8wdUpJX2</latexit><latexit sha1_base64="KH2nsyBSpizDKS4vIAPV8JIshdg=">AAACBHicbVDLSsNAFJ3UV62vqMtugkVoqS2JCLosuNFdBfuANpbJdNIOnUzCzI1QQxdu/BU3LhRx60e482+cpl1o64ELZ865l7n3eBFnCmz728isrK6tb2Q3c1vbO7t75v5BU4WxJLRBQh7KtocV5UzQBjDgtB1JigOP05Y3upz6rXsqFQvFLYwj6gZ4IJjPCAYt9cx894ECvktwUVWgVC5CxSmdlNPHpGcW7KqdwlomzpwU0Bz1nvnV7YckDqgAwrFSHceOwE2wBEY4neS6saIRJiM8oB1NBQ6ocpP0iIl1rJW+5YdSlwArVX9PJDhQahx4ujPAMFSL3lT8z+vE4F+4CRNRDFSQ2Ud+zC0IrWkiVp9JSoCPNcFEMr2rRYZYYgI6t5wOwVk8eZk0T6uOXXVuzgq163kcWZRHR6iIHHSOaugK1VEDEfSIntErejOejBfj3fiYtWaM+cwh+gPj8wdUpJX2</latexit><latexit sha1_base64="KH2nsyBSpizDKS4vIAPV8JIshdg=">AAACBHicbVDLSsNAFJ3UV62vqMtugkVoqS2JCLosuNFdBfuANpbJdNIOnUzCzI1QQxdu/BU3LhRx60e482+cpl1o64ELZ865l7n3eBFnCmz728isrK6tb2Q3c1vbO7t75v5BU4WxJLRBQh7KtocV5UzQBjDgtB1JigOP05Y3upz6rXsqFQvFLYwj6gZ4IJjPCAYt9cx894ECvktwUVWgVC5CxSmdlNPHpGcW7KqdwlomzpwU0Bz1nvnV7YckDqgAwrFSHceOwE2wBEY4neS6saIRJiM8oB1NBQ6ocpP0iIl1rJW+5YdSlwArVX9PJDhQahx4ujPAMFSL3lT8z+vE4F+4CRNRDFSQ2Ud+zC0IrWkiVp9JSoCPNcFEMr2rRYZYYgI6t5wOwVk8eZk0T6uOXXVuzgq163kcWZRHR6iIHHSOaugK1VEDEfSIntErejOejBfj3fiYtWaM+cwh+gPj8wdUpJX2</latexit><latexit sha1_base64="KH2nsyBSpizDKS4vIAPV8JIshdg=">AAACBHicbVDLSsNAFJ3UV62vqMtugkVoqS2JCLosuNFdBfuANpbJdNIOnUzCzI1QQxdu/BU3LhRx60e482+cpl1o64ELZ865l7n3eBFnCmz728isrK6tb2Q3c1vbO7t75v5BU4WxJLRBQh7KtocV5UzQBjDgtB1JigOP05Y3upz6rXsqFQvFLYwj6gZ4IJjPCAYt9cx894ECvktwUVWgVC5CxSmdlNPHpGcW7KqdwlomzpwU0Bz1nvnV7YckDqgAwrFSHceOwE2wBEY4neS6saIRJiM8oB1NBQ6ocpP0iIl1rJW+5YdSlwArVX9PJDhQahx4ujPAMFSL3lT8z+vE4F+4CRNRDFSQ2Ud+zC0IrWkiVp9JSoCPNcFEMr2rRYZYYgI6t5wOwVk8eZk0T6uOXXVuzgq163kcWZRHR6iIHHSOaugK1VEDEfSIntErejOejBfj3fiYtWaM+cwh+gPj8wdUpJX2</latexit>

!A(s�1),B(s�t)
<latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit><latexit sha1_base64="9MHlheWIuPNtVxisT/otSVWABEs=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARWtAyI4Iuq250V8E+oB1LJk3b0DyGJCOUsQt/xY0LRdz6G+78G9N2Ftp64HIP59xLbk4YMaqN5307mYXFpeWV7GpubX1jc8vd3qlpGStMqlgyqRoh0oRRQaqGGkYakSKIh4zUw8HV2K8/EKWpFHdmGJGAo56gXYqRsVLb3WtJTnroPrko6GO/eHRpmymO2m7eK3kTwHnipyQPUlTa7lerI3HMiTCYIa2bvheZIEHKUMzIKNeKNYkQHqAeaVoqECc6SCb3j+ChVTqwK5UtYeBE/b2RIK71kId2kiPT17PeWPzPa8amex4kVESxIQJPH+rGDBoJx2HADlUEGza0BGFF7a0Q95FC2NjIcjYEf/bL86R2UvK9kn97mi/fpHFkwT44AAXggzNQBtegAqoAg0fwDF7Bm/PkvDjvzsd0NOOkO7vgD5zPH4fJlH8=</latexit>

Denotes +…+ (s-t) times

Gauge field: Gauge parameter:

Spin-s

��a1...as = @a1 ...@at⇠at+1...as + ...
<latexit sha1_base64="UUR16z8AZfnZ4WUAKotH5miY3rQ=">AAACNHicbZBNS8NAEIY3flu/oh69BIsgFEIigl4EwYviRcFqoQlhstm2Szcf7E7EEvKjvPhDvIjgQRGv/ga3sYK2Diz78swMM/OGmeAKHefZmJqemZ2bX1isLS2vrK6Z6xvXKs0lZU2ailS2QlBM8IQ1kaNgrUwyiEPBbsL+yTB/c8uk4mlyhYOM+TF0E97hFFCjwDz3IiYQvKzHgwIC17ZtCFR55GUgkYOoYKnpb4Cld1eVY+OnoaH/wKw7tlOFNSnckaiTUVwE5qMXpTSPWYJUgFJt18nQL4aDqGBlzcsVy4D2ocvaWiYQM+UX1dGltaNJZHVSqV+CVkV/dxQQKzWIQ10ZA/bUeG4I/8u1c+wc+gVPshxZQr8HdXJhYWoNHbQiLhlFMdACqOR6V4v2QAJF7XNNm+COnzwprvds17Hdy/368dnIjgWyRbbJLnHJATkmp+SCNAkl9+SJvJI348F4Md6Nj+/SKWPUs0n+hPH5BRBEqmo=</latexit><latexit sha1_base64="UUR16z8AZfnZ4WUAKotH5miY3rQ=">AAACNHicbZBNS8NAEIY3flu/oh69BIsgFEIigl4EwYviRcFqoQlhstm2Szcf7E7EEvKjvPhDvIjgQRGv/ga3sYK2Diz78swMM/OGmeAKHefZmJqemZ2bX1isLS2vrK6Z6xvXKs0lZU2ailS2QlBM8IQ1kaNgrUwyiEPBbsL+yTB/c8uk4mlyhYOM+TF0E97hFFCjwDz3IiYQvKzHgwIC17ZtCFR55GUgkYOoYKnpb4Cld1eVY+OnoaH/wKw7tlOFNSnckaiTUVwE5qMXpTSPWYJUgFJt18nQL4aDqGBlzcsVy4D2ocvaWiYQM+UX1dGltaNJZHVSqV+CVkV/dxQQKzWIQ10ZA/bUeG4I/8u1c+wc+gVPshxZQr8HdXJhYWoNHbQiLhlFMdACqOR6V4v2QAJF7XNNm+COnzwprvds17Hdy/368dnIjgWyRbbJLnHJATkmp+SCNAkl9+SJvJI348F4Md6Nj+/SKWPUs0n+hPH5BRBEqmo=</latexit><latexit sha1_base64="UUR16z8AZfnZ4WUAKotH5miY3rQ=">AAACNHicbZBNS8NAEIY3flu/oh69BIsgFEIigl4EwYviRcFqoQlhstm2Szcf7E7EEvKjvPhDvIjgQRGv/ga3sYK2Diz78swMM/OGmeAKHefZmJqemZ2bX1isLS2vrK6Z6xvXKs0lZU2ailS2QlBM8IQ1kaNgrUwyiEPBbsL+yTB/c8uk4mlyhYOM+TF0E97hFFCjwDz3IiYQvKzHgwIC17ZtCFR55GUgkYOoYKnpb4Cld1eVY+OnoaH/wKw7tlOFNSnckaiTUVwE5qMXpTSPWYJUgFJt18nQL4aDqGBlzcsVy4D2ocvaWiYQM+UX1dGltaNJZHVSqV+CVkV/dxQQKzWIQ10ZA/bUeG4I/8u1c+wc+gVPshxZQr8HdXJhYWoNHbQiLhlFMdACqOR6V4v2QAJF7XNNm+COnzwprvds17Hdy/368dnIjgWyRbbJLnHJATkmp+SCNAkl9+SJvJI348F4Md6Nj+/SKWPUs0n+hPH5BRBEqmo=</latexit><latexit sha1_base64="UUR16z8AZfnZ4WUAKotH5miY3rQ=">AAACNHicbZBNS8NAEIY3flu/oh69BIsgFEIigl4EwYviRcFqoQlhstm2Szcf7E7EEvKjvPhDvIjgQRGv/ga3sYK2Diz78swMM/OGmeAKHefZmJqemZ2bX1isLS2vrK6Z6xvXKs0lZU2ailS2QlBM8IQ1kaNgrUwyiEPBbsL+yTB/c8uk4mlyhYOM+TF0E97hFFCjwDz3IiYQvKzHgwIC17ZtCFR55GUgkYOoYKnpb4Cld1eVY+OnoaH/wKw7tlOFNSnckaiTUVwE5qMXpTSPWYJUgFJt18nQL4aDqGBlzcsVy4D2ocvaWiYQM+UX1dGltaNJZHVSqV+CVkV/dxQQKzWIQ10ZA/bUeG4I/8u1c+wc+gVPshxZQr8HdXJhYWoNHbQiLhlFMdACqOR6V4v2QAJF7XNNm+COnzwprvds17Hdy/368dnIjgWyRbbJLnHJATkmp+SCNAkl9+SJvJI348F4Md6Nj+/SKWPUs0n+hPH5BRBEqmo=</latexit>



• All components of        are gauged away except of 

• Dynamical equations of motion can be written in terms of the Cotton tensor, 
symmetric and traceless operator of the order 2s-2t+1 

• Higher order equations are obtained by solving auxiliary fields in terms of                  
one by one

New conformal higher spin theories

�a1...as = !a1...as�1,+(s�t)
µ hµas + symmetrization� traces

<latexit sha1_base64="W8sehLn6nn01OMNz54wuMvFHhRA="></latexit><latexit sha1_base64="W8sehLn6nn01OMNz54wuMvFHhRA="></latexit><latexit sha1_base64="W8sehLn6nn01OMNz54wuMvFHhRA="></latexit><latexit sha1_base64="W8sehLn6nn01OMNz54wuMvFHhRA="></latexit>

Cs = ✏...@2s�2t+1�s
<latexit sha1_base64="9n9Fm+qU3FdwjQUJ15XvIYewzvk=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIYkiKoBuh0I3uKtgHNGmYTCft0MlMmJkIJfQf3Pgrblwo4taNO//GSZuFVg9cOJxz78y9J0wokcpxvozS0vLK6lp5vbKxubW9Y+7utSVPBcItxCkX3RBKTAnDLUUUxd1EYBiHFHfCcSP3O/dYSMLZnZok2I/hkJGIIKi0FJgnjUBeeTiRhHLWz2zbnnoJFIpA2s9q8qymTl2tjEggA7Pq2M4M1l/iFqQKCjQD89MbcJTGmClEoZQ910mUn+WvI4qnFS+VOIFoDIe4pymDMZZ+Nrtpah1pZWBFXOhiypqpPycyGEs5iUPdGUM1koteLv7n9VIVXfoZYUmqMEPzj6KUWopbeUDWgAiMFJ1oApEgelcLjaCASOkYKzoEd/Hkv6Rds13Hdm/Pq/WbIo4yOACH4Bi44ALUwTVoghZA4AE8gRfwajwaz8ab8T5vLRnFzD74BePjGzfmncA=</latexit><latexit sha1_base64="9n9Fm+qU3FdwjQUJ15XvIYewzvk=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIYkiKoBuh0I3uKtgHNGmYTCft0MlMmJkIJfQf3Pgrblwo4taNO//GSZuFVg9cOJxz78y9J0wokcpxvozS0vLK6lp5vbKxubW9Y+7utSVPBcItxCkX3RBKTAnDLUUUxd1EYBiHFHfCcSP3O/dYSMLZnZok2I/hkJGIIKi0FJgnjUBeeTiRhHLWz2zbnnoJFIpA2s9q8qymTl2tjEggA7Pq2M4M1l/iFqQKCjQD89MbcJTGmClEoZQ910mUn+WvI4qnFS+VOIFoDIe4pymDMZZ+Nrtpah1pZWBFXOhiypqpPycyGEs5iUPdGUM1koteLv7n9VIVXfoZYUmqMEPzj6KUWopbeUDWgAiMFJ1oApEgelcLjaCASOkYKzoEd/Hkv6Rds13Hdm/Pq/WbIo4yOACH4Bi44ALUwTVoghZA4AE8gRfwajwaz8ab8T5vLRnFzD74BePjGzfmncA=</latexit><latexit sha1_base64="9n9Fm+qU3FdwjQUJ15XvIYewzvk=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIYkiKoBuh0I3uKtgHNGmYTCft0MlMmJkIJfQf3Pgrblwo4taNO//GSZuFVg9cOJxz78y9J0wokcpxvozS0vLK6lp5vbKxubW9Y+7utSVPBcItxCkX3RBKTAnDLUUUxd1EYBiHFHfCcSP3O/dYSMLZnZok2I/hkJGIIKi0FJgnjUBeeTiRhHLWz2zbnnoJFIpA2s9q8qymTl2tjEggA7Pq2M4M1l/iFqQKCjQD89MbcJTGmClEoZQ910mUn+WvI4qnFS+VOIFoDIe4pymDMZZ+Nrtpah1pZWBFXOhiypqpPycyGEs5iUPdGUM1koteLv7n9VIVXfoZYUmqMEPzj6KUWopbeUDWgAiMFJ1oApEgelcLjaCASOkYKzoEd/Hkv6Rds13Hdm/Pq/WbIo4yOACH4Bi44ALUwTVoghZA4AE8gRfwajwaz8ab8T5vLRnFzD74BePjGzfmncA=</latexit><latexit sha1_base64="9n9Fm+qU3FdwjQUJ15XvIYewzvk=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIYkiKoBuh0I3uKtgHNGmYTCft0MlMmJkIJfQf3Pgrblwo4taNO//GSZuFVg9cOJxz78y9J0wokcpxvozS0vLK6lp5vbKxubW9Y+7utSVPBcItxCkX3RBKTAnDLUUUxd1EYBiHFHfCcSP3O/dYSMLZnZok2I/hkJGIIKi0FJgnjUBeeTiRhHLWz2zbnnoJFIpA2s9q8qymTl2tjEggA7Pq2M4M1l/iFqQKCjQD89MbcJTGmClEoZQ910mUn+WvI4qnFS+VOIFoDIe4pymDMZZ+Nrtpah1pZWBFXOhiypqpPycyGEs5iUPdGUM1koteLv7n9VIVXfoZYUmqMEPzj6KUWopbeUDWgAiMFJ1oApEgelcLjaCASOkYKzoEd/Hkv6Rds13Hdm/Pq/WbIo4yOACH4Bi44ALUwTVoghZA4AE8gRfwajwaz8ab8T5vLRnFzD74BePjGzfmncA=</latexit>

�a1...as
<latexit sha1_base64="X5raaL+mvwwyNcmX8yp9AyJPibo=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0hE0GPBi94q2A9oQ5hsN+3SzQe7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemAmutOt+W5WNza3tnepubW//4PDIPj5pqzSXlLVoKlLZDVExwRPW0lwL1s0kwzgUrBOO7+Z+Z8Kk4mnypKcZ82McJjziFLWRAtvuZyMeFBh4juNgoGaBXXcddwGyTryS1KFEM7C/+oOU5jFLNBWoVM9zM+0XKDWngs1q/VyxDOkYh6xnaIIxU36xuHxGLowyIFEqTSWaLNTfEwXGSk3j0HTGqEdq1ZuL/3m9XEe3fsGTLNcsoctFUS6ITsk8BjLgklEtpoYgldzcSugIJVJtwqqZELzVl9dJ+8rxXMd7vK43Hso4qnAG53AJHtxAA+6hCS2gMIFneIU3q7BerHfrY9lascqZU/gD6/MHifyS9A==</latexit><latexit sha1_base64="X5raaL+mvwwyNcmX8yp9AyJPibo=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0hE0GPBi94q2A9oQ5hsN+3SzQe7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemAmutOt+W5WNza3tnepubW//4PDIPj5pqzSXlLVoKlLZDVExwRPW0lwL1s0kwzgUrBOO7+Z+Z8Kk4mnypKcZ82McJjziFLWRAtvuZyMeFBh4juNgoGaBXXcddwGyTryS1KFEM7C/+oOU5jFLNBWoVM9zM+0XKDWngs1q/VyxDOkYh6xnaIIxU36xuHxGLowyIFEqTSWaLNTfEwXGSk3j0HTGqEdq1ZuL/3m9XEe3fsGTLNcsoctFUS6ITsk8BjLgklEtpoYgldzcSugIJVJtwqqZELzVl9dJ+8rxXMd7vK43Hso4qnAG53AJHtxAA+6hCS2gMIFneIU3q7BerHfrY9lascqZU/gD6/MHifyS9A==</latexit><latexit sha1_base64="X5raaL+mvwwyNcmX8yp9AyJPibo=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0hE0GPBi94q2A9oQ5hsN+3SzQe7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemAmutOt+W5WNza3tnepubW//4PDIPj5pqzSXlLVoKlLZDVExwRPW0lwL1s0kwzgUrBOO7+Z+Z8Kk4mnypKcZ82McJjziFLWRAtvuZyMeFBh4juNgoGaBXXcddwGyTryS1KFEM7C/+oOU5jFLNBWoVM9zM+0XKDWngs1q/VyxDOkYh6xnaIIxU36xuHxGLowyIFEqTSWaLNTfEwXGSk3j0HTGqEdq1ZuL/3m9XEe3fsGTLNcsoctFUS6ITsk8BjLgklEtpoYgldzcSugIJVJtwqqZELzVl9dJ+8rxXMd7vK43Hso4qnAG53AJHtxAA+6hCS2gMIFneIU3q7BerHfrY9lascqZU/gD6/MHifyS9A==</latexit><latexit sha1_base64="X5raaL+mvwwyNcmX8yp9AyJPibo=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0hE0GPBi94q2A9oQ5hsN+3SzQe7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemAmutOt+W5WNza3tnepubW//4PDIPj5pqzSXlLVoKlLZDVExwRPW0lwL1s0kwzgUrBOO7+Z+Z8Kk4mnypKcZ82McJjziFLWRAtvuZyMeFBh4juNgoGaBXXcddwGyTryS1KFEM7C/+oOU5jFLNBWoVM9zM+0XKDWngs1q/VyxDOkYh6xnaIIxU36xuHxGLowyIFEqTSWaLNTfEwXGSk3j0HTGqEdq1ZuL/3m9XEe3fsGTLNcsoctFUS6ITsk8BjLgklEtpoYgldzcSugIJVJtwqqZELzVl9dJ+8rxXMd7vK43Hso4qnAG53AJHtxAA+6hCS2gMIFneIU3q7BerHfrY9lascqZU/gD6/MHifyS9A==</latexit>

Spin-s

!
<latexit sha1_base64="2azde4ILb9lW0cuJG+oU2yUdLg0=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjworcI5gHJEmYnnWTIzM4yMyuEJR/hxYMiXv0eb/6Ns8keNLGgoajqprsrSgQ31ve/vbX1jc2t7dJOeXdv/+CwcnTcMirVDJtMCaU7ETUoeIxNy63ATqKRykhgO5rc5n77CbXhKn600wRDSUcxH3JGrZPaPSVxRMv9StWv+XOQVRIUpAoFGv3KV2+gWCoxtkxQY7qBn9gwo9pyJnBW7qUGE8omdIRdR2Mq0YTZ/NwZOXfKgAyVdhVbMld/T2RUGjOVkeuU1I7NspeL/3nd1A5vwozHSWoxZotFw1QQq0j+OxlwjcyKqSOUae5uJWxMNWXWJZSHECy/vEpal7XArwUPV9X6fRFHCU7hDC4ggGuowx00oAkMJvAMr/DmJd6L9+59LFrXvGLmBP7A+/wByMePNg==</latexit><latexit sha1_base64="2azde4ILb9lW0cuJG+oU2yUdLg0=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjworcI5gHJEmYnnWTIzM4yMyuEJR/hxYMiXv0eb/6Ns8keNLGgoajqprsrSgQ31ve/vbX1jc2t7dJOeXdv/+CwcnTcMirVDJtMCaU7ETUoeIxNy63ATqKRykhgO5rc5n77CbXhKn600wRDSUcxH3JGrZPaPSVxRMv9StWv+XOQVRIUpAoFGv3KV2+gWCoxtkxQY7qBn9gwo9pyJnBW7qUGE8omdIRdR2Mq0YTZ/NwZOXfKgAyVdhVbMld/T2RUGjOVkeuU1I7NspeL/3nd1A5vwozHSWoxZotFw1QQq0j+OxlwjcyKqSOUae5uJWxMNWXWJZSHECy/vEpal7XArwUPV9X6fRFHCU7hDC4ggGuowx00oAkMJvAMr/DmJd6L9+59LFrXvGLmBP7A+/wByMePNg==</latexit><latexit sha1_base64="2azde4ILb9lW0cuJG+oU2yUdLg0=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjworcI5gHJEmYnnWTIzM4yMyuEJR/hxYMiXv0eb/6Ns8keNLGgoajqprsrSgQ31ve/vbX1jc2t7dJOeXdv/+CwcnTcMirVDJtMCaU7ETUoeIxNy63ATqKRykhgO5rc5n77CbXhKn600wRDSUcxH3JGrZPaPSVxRMv9StWv+XOQVRIUpAoFGv3KV2+gWCoxtkxQY7qBn9gwo9pyJnBW7qUGE8omdIRdR2Mq0YTZ/NwZOXfKgAyVdhVbMld/T2RUGjOVkeuU1I7NspeL/3nd1A5vwozHSWoxZotFw1QQq0j+OxlwjcyKqSOUae5uJWxMNWXWJZSHECy/vEpal7XArwUPV9X6fRFHCU7hDC4ggGuowx00oAkMJvAMr/DmJd6L9+59LFrXvGLmBP7A+/wByMePNg==</latexit><latexit sha1_base64="2azde4ILb9lW0cuJG+oU2yUdLg0=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BjworcI5gHJEmYnnWTIzM4yMyuEJR/hxYMiXv0eb/6Ns8keNLGgoajqprsrSgQ31ve/vbX1jc2t7dJOeXdv/+CwcnTcMirVDJtMCaU7ETUoeIxNy63ATqKRykhgO5rc5n77CbXhKn600wRDSUcxH3JGrZPaPSVxRMv9StWv+XOQVRIUpAoFGv3KV2+gWCoxtkxQY7qBn9gwo9pyJnBW7qUGE8omdIRdR2Mq0YTZ/NwZOXfKgAyVdhVbMld/T2RUGjOVkeuU1I7NspeL/3nd1A5vwozHSWoxZotFw1QQq0j+OxlwjcyKqSOUae5uJWxMNWXWJZSHECy/vEpal7XArwUPV9X6fRFHCU7hDC4ggGuowx00oAkMJvAMr/DmJd6L9+59LFrXvGLmBP7A+/wByMePNg==</latexit>



• If we want to express our formulation of conformal higher spin gravities in terms of 
the Fradkin-Tseytlin fields we obtain more complicated description, from which one 
explicitly sees interactions

Interacting Fradkin-Tseytlin fields
Conformal higher spin gravity

S =

Z
d3x ✏...

 
X

s,t

�s,t @
2s�2t+1�s,t +

X

si,ti

@Nsi,ti�s1,t1�s2,t2�s3,t3 + ...
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��a1...as = @a1 ...@at⇠at+1...as + permutations� traces
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@b1 ...@btJb1...btat+1...as = 0
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(partially)-conserved tensors

• linearised gauge symmetries 
• fields of weight t+1-s

Action in terms of Fradkin-Tseytlin fields number of derivatives



• The important feature  of conformal higher spin theories is that the number of 
derivatives in a vertex is fixed for any given si, ti.  

• The equations of motion should give the higher spin Cotton tensor (certain 
multiplet of  Cotton tensors, as required by a given higher spin algebra).

Conformal higher spin gravity
Interacting Fradkin-Tseytlin fields



Holography
• Remember holography of CS action 

• variation w.r.t.          gives a constraint          which satisfies Poisson bracket algebra 

• Therefore           are the generators of gauge transformations acting on phase space

Structure 
constants

Boundary term. Depends on the boundary  
conditions  and needs to be included to  
ensure that the action is gauge invariant 

treated as Lagrange multiplier 

two dimensional 
spatial manifold 

dynamical fields satisfying 
Poisson bracket 
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Holography
• One can write the generators as a smeared generators with added boundary term J 

which makes it differentiable 

• The parameters of the gauge transformation that we will observe depend on the 
field   

• Variation of the generator gives bulk and boundary term. To have well defined 
generator one needs to demand charge to be given by 

• The algebra of global charges that we obtain, (after fixing the boundary conditions 
in standard way                  )
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G(⌘a) =

Z

⌃
⌘aGa + J(⌘)

<latexit sha1_base64="KS18csrhIQD3riQ/4DmAIp09MHQ=">AAACEXicbVDLSsNAFJ34rPUVdekmWISKUBIRdCMUXFRdKVoVmhhuptM6dDIJMzdCCf0FN/6KGxeKuHXnzr9xmnbh68DA4ZxzuXNPlAqu0XU/rYnJqemZ2dJceX5hcWnZXlm91EmmKGvSRCTqOgLNBJesiRwFu04VgzgS7CrqHQ79qzumNE/kBfZTFsTQlbzDKaCRQrvaqPoM4Qa2DnwuMcz9c96NYTASGyFsnxSBrdCuuDW3gPOXeGNSIWOchvaH305oFjOJVIDWLc9NMchBIaeCDcp+plkKtAdd1jJUQsx0kBcXDZxNo7SdTqLMk+gU6veJHGKt+3FkkjHgrf7tDcX/vFaGnf0g5zLNkEk6WtTJhIOJM6zHaXPFKIq+IUAVN3916C0ooGhKLJsSvN8n/yWXOzXPrXlnu5X68biOElknG6RKPLJH6uSInJImoeSePJJn8mI9WE/Wq/U2ik5Y45k18gPW+xfmh5xv</latexit><latexit sha1_base64="KS18csrhIQD3riQ/4DmAIp09MHQ=">AAACEXicbVDLSsNAFJ34rPUVdekmWISKUBIRdCMUXFRdKVoVmhhuptM6dDIJMzdCCf0FN/6KGxeKuHXnzr9xmnbh68DA4ZxzuXNPlAqu0XU/rYnJqemZ2dJceX5hcWnZXlm91EmmKGvSRCTqOgLNBJesiRwFu04VgzgS7CrqHQ79qzumNE/kBfZTFsTQlbzDKaCRQrvaqPoM4Qa2DnwuMcz9c96NYTASGyFsnxSBrdCuuDW3gPOXeGNSIWOchvaH305oFjOJVIDWLc9NMchBIaeCDcp+plkKtAdd1jJUQsx0kBcXDZxNo7SdTqLMk+gU6veJHGKt+3FkkjHgrf7tDcX/vFaGnf0g5zLNkEk6WtTJhIOJM6zHaXPFKIq+IUAVN3916C0ooGhKLJsSvN8n/yWXOzXPrXlnu5X68biOElknG6RKPLJH6uSInJImoeSePJJn8mI9WE/Wq/U2ik5Y45k18gPW+xfmh5xv</latexit><latexit sha1_base64="KS18csrhIQD3riQ/4DmAIp09MHQ=">AAACEXicbVDLSsNAFJ34rPUVdekmWISKUBIRdCMUXFRdKVoVmhhuptM6dDIJMzdCCf0FN/6KGxeKuHXnzr9xmnbh68DA4ZxzuXNPlAqu0XU/rYnJqemZ2dJceX5hcWnZXlm91EmmKGvSRCTqOgLNBJesiRwFu04VgzgS7CrqHQ79qzumNE/kBfZTFsTQlbzDKaCRQrvaqPoM4Qa2DnwuMcz9c96NYTASGyFsnxSBrdCuuDW3gPOXeGNSIWOchvaH305oFjOJVIDWLc9NMchBIaeCDcp+plkKtAdd1jJUQsx0kBcXDZxNo7SdTqLMk+gU6veJHGKt+3FkkjHgrf7tDcX/vFaGnf0g5zLNkEk6WtTJhIOJM6zHaXPFKIq+IUAVN3916C0ooGhKLJsSvN8n/yWXOzXPrXlnu5X68biOElknG6RKPLJH6uSInJImoeSePJJn8mI9WE/Wq/U2ik5Y45k18gPW+xfmh5xv</latexit>

�J =
k

2⇡

Z
⇠i!i�!jdx

j

<latexit sha1_base64="lj9dwUapmiPEGsElRiS6xmd3iu4="></latexit><latexit sha1_base64="lj9dwUapmiPEGsElRiS6xmd3iu4="></latexit><latexit sha1_base64="lj9dwUapmiPEGsElRiS6xmd3iu4="></latexit><latexit sha1_base64="lj9dwUapmiPEGsElRiS6xmd3iu4="></latexit>

{J(⇠i), J(⇣j)}⇤ = J([⇠, ⇣]i) +
k↵2

2⇡

Z
⇠r@�⇣

rd�
<latexit sha1_base64="K5VkhX9Xn8fqrw+mlbBYyuoe7lU="></latexit><latexit sha1_base64="K5VkhX9Xn8fqrw+mlbBYyuoe7lU="></latexit><latexit sha1_base64="K5VkhX9Xn8fqrw+mlbBYyuoe7lU="></latexit>

�!a
r = 0

<latexit sha1_base64="eeZ1TUSekarU715FsTNP+Ia/NRk=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokIehEKXvRWwX5AE8NkM2mXbj7Y3Ygl9K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcaZVLb9baysrq1vbFa2qts7u3v75kGtI9NcUGzTlKeiF4BEzhJsK6Y49jKBEAccu8Hoeup3H1FIlib3apyhF8MgYRGjoLTkmzU3RK7ATWMcgC8e4Mr2zbrdsGewlolTkjop0fLNLzdMaR5joigHKfuOnSmvAKEY5TipurnEDOgIBtjXNIEYpVfMbp9YJ1oJrSgVuhJlzdTfEwXEUo7jQHfGoIZy0ZuK/3n9XEWXXsGSLFeY0PmiKOeWSq1pEFbIBFLFx5oAFUzfatEhCKBKx1XVITiLLy+TzlnDsRvO3Xm9eVvGUSFH5JicEodckCa5IS3SJpQ8kWfySt6MifFivBsf89YVo5w5JH9gfP4Ao1aULg==</latexit><latexit sha1_base64="eeZ1TUSekarU715FsTNP+Ia/NRk=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokIehEKXvRWwX5AE8NkM2mXbj7Y3Ygl9K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcaZVLb9baysrq1vbFa2qts7u3v75kGtI9NcUGzTlKeiF4BEzhJsK6Y49jKBEAccu8Hoeup3H1FIlib3apyhF8MgYRGjoLTkmzU3RK7ATWMcgC8e4Mr2zbrdsGewlolTkjop0fLNLzdMaR5joigHKfuOnSmvAKEY5TipurnEDOgIBtjXNIEYpVfMbp9YJ1oJrSgVuhJlzdTfEwXEUo7jQHfGoIZy0ZuK/3n9XEWXXsGSLFeY0PmiKOeWSq1pEFbIBFLFx5oAFUzfatEhCKBKx1XVITiLLy+TzlnDsRvO3Xm9eVvGUSFH5JicEodckCa5IS3SJpQ8kWfySt6MifFivBsf89YVo5w5JH9gfP4Ao1aULg==</latexit><latexit sha1_base64="eeZ1TUSekarU715FsTNP+Ia/NRk=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokIehEKXvRWwX5AE8NkM2mXbj7Y3Ygl9K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcaZVLb9baysrq1vbFa2qts7u3v75kGtI9NcUGzTlKeiF4BEzhJsK6Y49jKBEAccu8Hoeup3H1FIlib3apyhF8MgYRGjoLTkmzU3RK7ATWMcgC8e4Mr2zbrdsGewlolTkjop0fLNLzdMaR5joigHKfuOnSmvAKEY5TipurnEDOgIBtjXNIEYpVfMbp9YJ1oJrSgVuhJlzdTfEwXEUo7jQHfGoIZy0ZuK/3n9XEWXXsGSLFeY0PmiKOeWSq1pEFbIBFLFx5oAFUzfatEhCKBKx1XVITiLLy+TzlnDsRvO3Xm9eVvGUSFH5JicEodckCa5IS3SJpQ8kWfySt6MifFivBsf89YVo5w5JH9gfP4Ao1aULg==</latexit><latexit sha1_base64="eeZ1TUSekarU715FsTNP+Ia/NRk=">AAAB+3icbVBNS8NAEN34WetXrEcvwSJ4KokIehEKXvRWwX5AE8NkM2mXbj7Y3Ygl9K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcaZVLb9baysrq1vbFa2qts7u3v75kGtI9NcUGzTlKeiF4BEzhJsK6Y49jKBEAccu8Hoeup3H1FIlib3apyhF8MgYRGjoLTkmzU3RK7ATWMcgC8e4Mr2zbrdsGewlolTkjop0fLNLzdMaR5joigHKfuOnSmvAKEY5TipurnEDOgIBtjXNIEYpVfMbp9YJ1oJrSgVuhJlzdTfEwXEUo7jQHfGoIZy0ZuK/3n9XEWXXsGSLFeY0PmiKOeWSq1pEFbIBFLFx5oAFUzfatEhCKBKx1XVITiLLy+TzlnDsRvO3Xm9eVvGUSFH5JicEodckCa5IS3SJpQ8kWfySt6MifFivBsf89YVo5w5JH9gfP4Ao1aULg==</latexit>

Charge J evaluated on the parameter equal to the Lie bracket of the deformation vectors        ⇠i and ⇣i
<latexit sha1_base64="ee6tfhnILkPNgXQmPEsowVfuuJc=">AAACA3icbVDLSgNBEJz1GeMr6k0vg0HwFHZF0GPAi94imAdkkzA76SRDZmeXmV5JXAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXEUhh03W9naXlldW09s5Hd3Nre2c3t7VdMlGgOZR7JSNcCZkAKBWUUKKEWa2BhIKEa9K/GfvUetBGRusNhDI2QdZXoCM7QSq3coT8QTeEjDDCllKk2pSP/AZA1RSuXdwvuBHSReDOSJzOUWrkvvx3xJASFXDJj6p4bYyNlGgWXMMr6iYGY8T7rQt1SxUIwjXTyw4ieWKVNO5G2pZBO1N8TKQuNGYaB7QwZ9sy8Nxb/8+oJdi4bqVBxgqD4dFEnkRQjOg6EtoUGjnJoCeNa2Fsp7zHNONrYsjYEb/7lRVI5K3huwbs9zxdvZnFkyBE5JqfEIxekSK5JiZQJJ4/kmbySN+fJeXHenY9p65Izmzkgf+B8/gBktZdd</latexit><latexit sha1_base64="ee6tfhnILkPNgXQmPEsowVfuuJc=">AAACA3icbVDLSgNBEJz1GeMr6k0vg0HwFHZF0GPAi94imAdkkzA76SRDZmeXmV5JXAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXEUhh03W9naXlldW09s5Hd3Nre2c3t7VdMlGgOZR7JSNcCZkAKBWUUKKEWa2BhIKEa9K/GfvUetBGRusNhDI2QdZXoCM7QSq3coT8QTeEjDDCllKk2pSP/AZA1RSuXdwvuBHSReDOSJzOUWrkvvx3xJASFXDJj6p4bYyNlGgWXMMr6iYGY8T7rQt1SxUIwjXTyw4ieWKVNO5G2pZBO1N8TKQuNGYaB7QwZ9sy8Nxb/8+oJdi4bqVBxgqD4dFEnkRQjOg6EtoUGjnJoCeNa2Fsp7zHNONrYsjYEb/7lRVI5K3huwbs9zxdvZnFkyBE5JqfEIxekSK5JiZQJJ4/kmbySN+fJeXHenY9p65Izmzkgf+B8/gBktZdd</latexit><latexit sha1_base64="ee6tfhnILkPNgXQmPEsowVfuuJc=">AAACA3icbVDLSgNBEJz1GeMr6k0vg0HwFHZF0GPAi94imAdkkzA76SRDZmeXmV5JXAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXEUhh03W9naXlldW09s5Hd3Nre2c3t7VdMlGgOZR7JSNcCZkAKBWUUKKEWa2BhIKEa9K/GfvUetBGRusNhDI2QdZXoCM7QSq3coT8QTeEjDDCllKk2pSP/AZA1RSuXdwvuBHSReDOSJzOUWrkvvx3xJASFXDJj6p4bYyNlGgWXMMr6iYGY8T7rQt1SxUIwjXTyw4ieWKVNO5G2pZBO1N8TKQuNGYaB7QwZ9sy8Nxb/8+oJdi4bqVBxgqD4dFEnkRQjOg6EtoUGjnJoCeNa2Fsp7zHNONrYsjYEb/7lRVI5K3huwbs9zxdvZnFkyBE5JqfEIxekSK5JiZQJJ4/kmbySN+fJeXHenY9p65Izmzkgf+B8/gBktZdd</latexit><latexit sha1_base64="ee6tfhnILkPNgXQmPEsowVfuuJc=">AAACA3icbVDLSgNBEJz1GeMr6k0vg0HwFHZF0GPAi94imAdkkzA76SRDZmeXmV5JXAJe/BUvHhTx6k9482+cPA6aWNBQVHXT3RXEUhh03W9naXlldW09s5Hd3Nre2c3t7VdMlGgOZR7JSNcCZkAKBWUUKKEWa2BhIKEa9K/GfvUetBGRusNhDI2QdZXoCM7QSq3coT8QTeEjDDCllKk2pSP/AZA1RSuXdwvuBHSReDOSJzOUWrkvvx3xJASFXDJj6p4bYyNlGgWXMMr6iYGY8T7rQt1SxUIwjXTyw4ieWKVNO5G2pZBO1N8TKQuNGYaB7QwZ9sy8Nxb/8+oJdi4bqVBxgqD4dFEnkRQjOg6EtoUGjnJoCeNa2Fsp7zHNONrYsjYEb/7lRVI5K3huwbs9zxdvZnFkyBE5JqfEIxekSK5JiZQJJ4/kmbySN+fJeXHenY9p65Izmzkgf+B8/gBktZdd</latexit>

(? ? ?)
<latexit sha1_base64="yIPZ/D2+T5xAwD2evkIybboS980=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0GIl7Argh4DXvQWwTwgWcLsZDYZMvtgplcJaz7FiwdFvPol3vwbJ8mCmljQTVHVzfSUn0ih0XG+rJXVtfWNzcJWcXtnd2/fLh00dZwqxhsslrFq+1RzKSLeQIGStxPFaehL3vJHV1O/dc+VFnF0h+OEeyEdRCIQjKKRenap0tVI1U877dllp+rMQJaJm5My5Kj37M9uP2ZpyCNkkmrdcZ0EvYwqFEzySbGbap5QNqID3jE0oiHXXjY7fUJOjNInQaxMRUhm6u+NjIZaj0PfTIYUh3rRm4r/eZ0Ug0svE1GSIo/Y/KEglQRjMs2B9IXiDOXYEMqUMLcSNqSKMjRpFU0I7uKXl0nzrOo6Vff2vFy7yeMowBEcQwVcuIAaXEMdGsDgAZ7gBV6tR+vZerPe56MrVr5zCH9gfXwDJWiT7w==</latexit><latexit sha1_base64="yIPZ/D2+T5xAwD2evkIybboS980=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0GIl7Argh4DXvQWwTwgWcLsZDYZMvtgplcJaz7FiwdFvPol3vwbJ8mCmljQTVHVzfSUn0ih0XG+rJXVtfWNzcJWcXtnd2/fLh00dZwqxhsslrFq+1RzKSLeQIGStxPFaehL3vJHV1O/dc+VFnF0h+OEeyEdRCIQjKKRenap0tVI1U877dllp+rMQJaJm5My5Kj37M9uP2ZpyCNkkmrdcZ0EvYwqFEzySbGbap5QNqID3jE0oiHXXjY7fUJOjNInQaxMRUhm6u+NjIZaj0PfTIYUh3rRm4r/eZ0Ug0svE1GSIo/Y/KEglQRjMs2B9IXiDOXYEMqUMLcSNqSKMjRpFU0I7uKXl0nzrOo6Vff2vFy7yeMowBEcQwVcuIAaXEMdGsDgAZ7gBV6tR+vZerPe56MrVr5zCH9gfXwDJWiT7w==</latexit><latexit sha1_base64="yIPZ/D2+T5xAwD2evkIybboS980=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0GIl7Argh4DXvQWwTwgWcLsZDYZMvtgplcJaz7FiwdFvPol3vwbJ8mCmljQTVHVzfSUn0ih0XG+rJXVtfWNzcJWcXtnd2/fLh00dZwqxhsslrFq+1RzKSLeQIGStxPFaehL3vJHV1O/dc+VFnF0h+OEeyEdRCIQjKKRenap0tVI1U877dllp+rMQJaJm5My5Kj37M9uP2ZpyCNkkmrdcZ0EvYwqFEzySbGbap5QNqID3jE0oiHXXjY7fUJOjNInQaxMRUhm6u+NjIZaj0PfTIYUh3rRm4r/eZ0Ug0svE1GSIo/Y/KEglQRjMs2B9IXiDOXYEMqUMLcSNqSKMjRpFU0I7uKXl0nzrOo6Vff2vFy7yeMowBEcQwVcuIAaXEMdGsDgAZ7gBV6tR+vZerPe56MrVr5zCH9gfXwDJWiT7w==</latexit><latexit sha1_base64="yIPZ/D2+T5xAwD2evkIybboS980=">AAAB+nicbVDLSgNBEOz1GeNro0cvg0GIl7Argh4DXvQWwTwgWcLsZDYZMvtgplcJaz7FiwdFvPol3vwbJ8mCmljQTVHVzfSUn0ih0XG+rJXVtfWNzcJWcXtnd2/fLh00dZwqxhsslrFq+1RzKSLeQIGStxPFaehL3vJHV1O/dc+VFnF0h+OEeyEdRCIQjKKRenap0tVI1U877dllp+rMQJaJm5My5Kj37M9uP2ZpyCNkkmrdcZ0EvYwqFEzySbGbap5QNqID3jE0oiHXXjY7fUJOjNInQaxMRUhm6u+NjIZaj0PfTIYUh3rRm4r/eZ0Ug0svE1GSIo/Y/KEglQRjMs2B9IXiDOXYEMqUMLcSNqSKMjRpFU0I7uKXl0nzrOo6Vff2vFy7yeMowBEcQwVcuIAaXEMdGsDgAZ7gBV6tR+vZerPe56MrVr5zCH9gfXwDJWiT7w==</latexit>



Boundary conditions

• Conformal gravity 

• any transformation                                                              with                      conserves the 
bc’s 

•              we can determine the infinitesimal changes of the state dependent functions             
under transformations that preserve the bc’s, which we need to evaluate the charge

General boundary conditions

⌦CG = ea(t,')Pa + !a
b (t,')L

b
a + �a(t,')Ka + �(t,')D

<latexit sha1_base64="4cLHQW/03E3INuKyCMdFhsomGDE="></latexit><latexit sha1_base64="4cLHQW/03E3INuKyCMdFhsomGDE="></latexit><latexit sha1_base64="4cLHQW/03E3INuKyCMdFhsomGDE="></latexit><latexit sha1_base64="4cLHQW/03E3INuKyCMdFhsomGDE="></latexit>

�⌦CG = �ea(t,')Pa + �!a
b (t,')L

b
a + ��a(t,')Ka + ��(t,')D

<latexit sha1_base64="dUkNYQdYOKEoCx/ny+ySgM8nmQ8="></latexit><latexit sha1_base64="dUkNYQdYOKEoCx/ny+ySgM8nmQ8="></latexit><latexit sha1_base64="dUkNYQdYOKEoCx/ny+ySgM8nmQ8="></latexit><latexit sha1_base64="dUkNYQdYOKEoCx/ny+ySgM8nmQ8="></latexit>

⇠CG = b�1[⇠a1 (t,')Pa + ⇠a2b(t,')L
b
a + ⇠a3 (t,')Ka + ⇠4(t,')D]b

<latexit sha1_base64="sG7OFemdIzmvtE5SLZZxUCF+KRM="></latexit><latexit sha1_base64="sG7OFemdIzmvtE5SLZZxUCF+KRM="></latexit><latexit sha1_base64="sG7OFemdIzmvtE5SLZZxUCF+KRM="></latexit><latexit sha1_base64="sG7OFemdIzmvtE5SLZZxUCF+KRM="></latexit>

! = b�1[3 + ⌦CG(t,�)]b
<latexit sha1_base64="ONgECYbtCHT7Ow65InTc6M94FA0=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoqCVRQTdCoQt1ZQX7gCSGyXTaDp1kwsxEKCFf4MZfceNCEbeu3fk3Ttos1Hrgwplz7mXuPX5EiZCm+aUV5uYXFpeKy6WV1bX1DX1zqy1YzBFuIUYZ7/pQYEpC3JJEUtyNOIaBT3HHHzUyv3OPuSAsvJXjCLsBHISkTxCUSvL0isMCPIDn/l1yaKX28b5znb29pHGRVuWBEw3Jnut7etmsmRMYs8TKSRnkaHr6p9NjKA5wKBGFQtiWGUk3gVwSRHFacmKBI4hGcIBtRUMYYOEmk3NSo6KUntFnXFUojYn6cyKBgRDjwFedAZRD8dfLxP88O5b9MzchYRRLHKLpR/2YGpIZWTZGj3CMJB0rAhEnalcDDSGHSKoESyoE6+/Js6R9VLPMmnVzUq5f5XEUwQ7YBVVggVNQB5egCVoAgQfwBF7Aq/aoPWtv2vu0taDlM9vgF7SPb1f3mwg=</latexit><latexit sha1_base64="ONgECYbtCHT7Ow65InTc6M94FA0=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoqCVRQTdCoQt1ZQX7gCSGyXTaDp1kwsxEKCFf4MZfceNCEbeu3fk3Ttos1Hrgwplz7mXuPX5EiZCm+aUV5uYXFpeKy6WV1bX1DX1zqy1YzBFuIUYZ7/pQYEpC3JJEUtyNOIaBT3HHHzUyv3OPuSAsvJXjCLsBHISkTxCUSvL0isMCPIDn/l1yaKX28b5znb29pHGRVuWBEw3Jnut7etmsmRMYs8TKSRnkaHr6p9NjKA5wKBGFQtiWGUk3gVwSRHFacmKBI4hGcIBtRUMYYOEmk3NSo6KUntFnXFUojYn6cyKBgRDjwFedAZRD8dfLxP88O5b9MzchYRRLHKLpR/2YGpIZWTZGj3CMJB0rAhEnalcDDSGHSKoESyoE6+/Js6R9VLPMmnVzUq5f5XEUwQ7YBVVggVNQB5egCVoAgQfwBF7Aq/aoPWtv2vu0taDlM9vgF7SPb1f3mwg=</latexit><latexit sha1_base64="ONgECYbtCHT7Ow65InTc6M94FA0=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoqCVRQTdCoQt1ZQX7gCSGyXTaDp1kwsxEKCFf4MZfceNCEbeu3fk3Ttos1Hrgwplz7mXuPX5EiZCm+aUV5uYXFpeKy6WV1bX1DX1zqy1YzBFuIUYZ7/pQYEpC3JJEUtyNOIaBT3HHHzUyv3OPuSAsvJXjCLsBHISkTxCUSvL0isMCPIDn/l1yaKX28b5znb29pHGRVuWBEw3Jnut7etmsmRMYs8TKSRnkaHr6p9NjKA5wKBGFQtiWGUk3gVwSRHFacmKBI4hGcIBtRUMYYOEmk3NSo6KUntFnXFUojYn6cyKBgRDjwFedAZRD8dfLxP88O5b9MzchYRRLHKLpR/2YGpIZWTZGj3CMJB0rAhEnalcDDSGHSKoESyoE6+/Js6R9VLPMmnVzUq5f5XEUwQ7YBVVggVNQB5egCVoAgQfwBF7Aq/aoPWtv2vu0taDlM9vgF7SPb1f3mwg=</latexit><latexit sha1_base64="ONgECYbtCHT7Ow65InTc6M94FA0=">AAACDnicbVDLSsNAFJ3UV62vqEs3wVKoqCVRQTdCoQt1ZQX7gCSGyXTaDp1kwsxEKCFf4MZfceNCEbeu3fk3Ttos1Hrgwplz7mXuPX5EiZCm+aUV5uYXFpeKy6WV1bX1DX1zqy1YzBFuIUYZ7/pQYEpC3JJEUtyNOIaBT3HHHzUyv3OPuSAsvJXjCLsBHISkTxCUSvL0isMCPIDn/l1yaKX28b5znb29pHGRVuWBEw3Jnut7etmsmRMYs8TKSRnkaHr6p9NjKA5wKBGFQtiWGUk3gVwSRHFacmKBI4hGcIBtRUMYYOEmk3NSo6KUntFnXFUojYn6cyKBgRDjwFedAZRD8dfLxP88O5b9MzchYRRLHKLpR/2YGpIZWTZGj3CMJB0rAhEnalcDDSGHSKoESyoE6+/Js6R9VLPMmnVzUq5f5XEUwQ7YBVVggVNQB5egCVoAgQfwBF7Aq/aoPWtv2vu0taDlM9vgF7SPb1f3mwg=</latexit> Fields which we call 

charges,  allowed to vary
diffeo charges

Weyl charge

SCT charges LT charges 

partially fix to radial gauge

�⇠! = d! + [!, ⇠] = O(�!)
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⇠ = ⇠CG
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Boundary conditions

•      Using the expression                     we can write the canonical boundary charge                

• expand fields and parameters in terms of the Fourier modes: 

•                    asymptotic symmetry algebra is a loop algebra of underlying gauge algebra

General boundary conditions

QCG =
k

2⇡

I
d'

�
2⇠a1�a � 2⇠a3ea + 4⇠ab2 !ab + ⇠4�

�
<latexit sha1_base64="DlMqZK7Ejvu6XEvRsYwWMOHFnAA="></latexit><latexit sha1_base64="DlMqZK7Ejvu6XEvRsYwWMOHFnAA="></latexit><latexit sha1_base64="DlMqZK7Ejvu6XEvRsYwWMOHFnAA="></latexit><latexit sha1_base64="DlMqZK7Ejvu6XEvRsYwWMOHFnAA="></latexit>

i{Tn
AB , T

m
CD} = ⌘BCT

n+m
AD � ⌘ACT

n+m
BD � ⌘BDTn+m

AC + ⌘ADTn+m
BC � knTr(TABTCD)�n+m,0

<latexit sha1_base64="wF8mw9OcQkt/WqaUodjC5r/pVVA="></latexit><latexit sha1_base64="wF8mw9OcQkt/WqaUodjC5r/pVVA="></latexit><latexit sha1_base64="wF8mw9OcQkt/WqaUodjC5r/pVVA="></latexit><latexit sha1_base64="wF8mw9OcQkt/WqaUodjC5r/pVVA="></latexit>

Invariant bilinear 
form of the 
representation

(? ? ?)
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Boundary conditions

• Analogously to conformal gravity example we consider conformal gravity with a 
vector field 

•  asymptotic symmetry algebra is a loop algebra of underlying gauge algebra

General boundary conditions

⌦ =⌦CG + ⌦s
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⌦s = !+(t,')t+ + !�(t,')t� + !c(t,')tc
<latexit sha1_base64="cauXqfG347NTPJehKgOXdxpZ7Jw=">AAACN3icbZDLSgMxFIYzXmu9jbp0EyxCpbbMiKAboeBGN1rBXqBTh0yatqGZC8mZQil9Kze+hjvduFDErW9g2o5gW38I/HznHE7O70WCK7CsF2NhcWl5ZTW1ll7f2NzaNnd2KyqMJWVlGopQ1jyimOABKwMHwWqRZMT3BKt63ctRvdpjUvEwuId+xBo+aQe8xSkBjVzzBju3PmsTV1044cg85LJw7PSIjDr8CNxcLsH5KZz/xXQKU9fMWAVrLDxv7MRkUKKSaz47zZDGPguACqJU3bYiaAyIBE4FG6adWLGI0C5ps7q2AfGZagzGdw/xoSZN3AqlfgHgMf07MSC+Un3f050+gY6arY3gf7V6DK3zxoAHUQwsoJNFrVhgCPEoRNzkklEQfW0IlVz/FdMOkYSCjjqtQ7BnT543lZOCbRXsu9NM8TqJI4X20QHKIhudoSK6QiVURhQ9olf0jj6MJ+PN+DS+Jq0LRjKzh6ZkfP8At2OrRQ==</latexit><latexit sha1_base64="cauXqfG347NTPJehKgOXdxpZ7Jw=">AAACN3icbZDLSgMxFIYzXmu9jbp0EyxCpbbMiKAboeBGN1rBXqBTh0yatqGZC8mZQil9Kze+hjvduFDErW9g2o5gW38I/HznHE7O70WCK7CsF2NhcWl5ZTW1ll7f2NzaNnd2KyqMJWVlGopQ1jyimOABKwMHwWqRZMT3BKt63ctRvdpjUvEwuId+xBo+aQe8xSkBjVzzBju3PmsTV1044cg85LJw7PSIjDr8CNxcLsH5KZz/xXQKU9fMWAVrLDxv7MRkUKKSaz47zZDGPguACqJU3bYiaAyIBE4FG6adWLGI0C5ps7q2AfGZagzGdw/xoSZN3AqlfgHgMf07MSC+Un3f050+gY6arY3gf7V6DK3zxoAHUQwsoJNFrVhgCPEoRNzkklEQfW0IlVz/FdMOkYSCjjqtQ7BnT543lZOCbRXsu9NM8TqJI4X20QHKIhudoSK6QiVURhQ9olf0jj6MJ+PN+DS+Jq0LRjKzh6ZkfP8At2OrRQ==</latexit><latexit sha1_base64="cauXqfG347NTPJehKgOXdxpZ7Jw=">AAACN3icbZDLSgMxFIYzXmu9jbp0EyxCpbbMiKAboeBGN1rBXqBTh0yatqGZC8mZQil9Kze+hjvduFDErW9g2o5gW38I/HznHE7O70WCK7CsF2NhcWl5ZTW1ll7f2NzaNnd2KyqMJWVlGopQ1jyimOABKwMHwWqRZMT3BKt63ctRvdpjUvEwuId+xBo+aQe8xSkBjVzzBju3PmsTV1044cg85LJw7PSIjDr8CNxcLsH5KZz/xXQKU9fMWAVrLDxv7MRkUKKSaz47zZDGPguACqJU3bYiaAyIBE4FG6adWLGI0C5ps7q2AfGZagzGdw/xoSZN3AqlfgHgMf07MSC+Un3f050+gY6arY3gf7V6DK3zxoAHUQwsoJNFrVhgCPEoRNzkklEQfW0IlVz/FdMOkYSCjjqtQ7BnT543lZOCbRXsu9NM8TqJI4X20QHKIhudoSK6QiVURhQ9olf0jj6MJ+PN+DS+Jq0LRjKzh6ZkfP8At2OrRQ==</latexit><latexit sha1_base64="cauXqfG347NTPJehKgOXdxpZ7Jw=">AAACN3icbZDLSgMxFIYzXmu9jbp0EyxCpbbMiKAboeBGN1rBXqBTh0yatqGZC8mZQil9Kze+hjvduFDErW9g2o5gW38I/HznHE7O70WCK7CsF2NhcWl5ZTW1ll7f2NzaNnd2KyqMJWVlGopQ1jyimOABKwMHwWqRZMT3BKt63ctRvdpjUvEwuId+xBo+aQe8xSkBjVzzBju3PmsTV1044cg85LJw7PSIjDr8CNxcLsH5KZz/xXQKU9fMWAVrLDxv7MRkUKKSaz47zZDGPguACqJU3bYiaAyIBE4FG6adWLGI0C5ps7q2AfGZagzGdw/xoSZN3AqlfgHgMf07MSC+Un3f050+gY6arY3gf7V6DK3zxoAHUQwsoJNFrVhgCPEoRNzkklEQfW0IlVz/FdMOkYSCjjqtQ7BnT543lZOCbRXsu9NM8TqJI4X20QHKIhudoSK6QiVURhQ9olf0jj6MJ+PN+DS+Jq0LRjKzh6ZkfP8At2OrRQ==</latexit>
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k

2⇡

I
d'(⇠+!� + ⇠�!+ + ⇠a5!

b)
<latexit sha1_base64="RSJ0/pGWSGXZBMz13gtR2XX5gMI="></latexit><latexit sha1_base64="RSJ0/pGWSGXZBMz13gtR2XX5gMI="></latexit><latexit sha1_base64="RSJ0/pGWSGXZBMz13gtR2XX5gMI="></latexit><latexit sha1_base64="RSJ0/pGWSGXZBMz13gtR2XX5gMI="></latexit>

⇠ = ⇠CG + ⇠s
<latexit sha1_base64="YRf9LfYYCXyTjY+VRZy7TAbnmx4=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCIJREBN0IhS7UXQX7gCaEyXTSDp08mLmRlhDc+CtuXCji1q9w5984abPQ1gMXzpxzL3fu8WLOJJjmt1ZaWl5ZXSuvVzY2t7Z39N29towSQWiLRDwSXQ9LyllIW8CA024sKA48TjveqJH7nQcqJIvCe5jE1AnwIGQ+IxiU5OoH9phdqXJTG+gY0sZ1lp3mb+nqVbNmTmEsEqsgVVSg6epfdj8iSUBDIBxL2bPMGJwUC2CE06xiJ5LGmIzwgPYUDXFApZNOT8iMY6X0DT8SqkIwpurviRQHUk4CT3UGGIZy3svF/7xeAv6lk7IwToCGZLbIT7gBkZHnYfSZoAT4RBFMBFN/NcgQC0xApVZRIVjzJy+S9lnNMmvW3Xm1flvEUUaH6AidIAtdoDq6QU3UQgQ9omf0it60J+1Fe9c+Zq0lrZjZR3+gff4AoyuXlw==</latexit><latexit sha1_base64="YRf9LfYYCXyTjY+VRZy7TAbnmx4=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCIJREBN0IhS7UXQX7gCaEyXTSDp08mLmRlhDc+CtuXCji1q9w5984abPQ1gMXzpxzL3fu8WLOJJjmt1ZaWl5ZXSuvVzY2t7Z39N29towSQWiLRDwSXQ9LyllIW8CA024sKA48TjveqJH7nQcqJIvCe5jE1AnwIGQ+IxiU5OoH9phdqXJTG+gY0sZ1lp3mb+nqVbNmTmEsEqsgVVSg6epfdj8iSUBDIBxL2bPMGJwUC2CE06xiJ5LGmIzwgPYUDXFApZNOT8iMY6X0DT8SqkIwpurviRQHUk4CT3UGGIZy3svF/7xeAv6lk7IwToCGZLbIT7gBkZHnYfSZoAT4RBFMBFN/NcgQC0xApVZRIVjzJy+S9lnNMmvW3Xm1flvEUUaH6AidIAtdoDq6QU3UQgQ9omf0it60J+1Fe9c+Zq0lrZjZR3+gff4AoyuXlw==</latexit><latexit sha1_base64="YRf9LfYYCXyTjY+VRZy7TAbnmx4=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCIJREBN0IhS7UXQX7gCaEyXTSDp08mLmRlhDc+CtuXCji1q9w5984abPQ1gMXzpxzL3fu8WLOJJjmt1ZaWl5ZXSuvVzY2t7Z39N29towSQWiLRDwSXQ9LyllIW8CA024sKA48TjveqJH7nQcqJIvCe5jE1AnwIGQ+IxiU5OoH9phdqXJTG+gY0sZ1lp3mb+nqVbNmTmEsEqsgVVSg6epfdj8iSUBDIBxL2bPMGJwUC2CE06xiJ5LGmIzwgPYUDXFApZNOT8iMY6X0DT8SqkIwpurviRQHUk4CT3UGGIZy3svF/7xeAv6lk7IwToCGZLbIT7gBkZHnYfSZoAT4RBFMBFN/NcgQC0xApVZRIVjzJy+S9lnNMmvW3Xm1flvEUUaH6AidIAtdoDq6QU3UQgQ9omf0it60J+1Fe9c+Zq0lrZjZR3+gff4AoyuXlw==</latexit><latexit sha1_base64="YRf9LfYYCXyTjY+VRZy7TAbnmx4=">AAACAnicbVDLSsNAFJ3UV62vqCtxEyyCIJREBN0IhS7UXQX7gCaEyXTSDp08mLmRlhDc+CtuXCji1q9w5984abPQ1gMXzpxzL3fu8WLOJJjmt1ZaWl5ZXSuvVzY2t7Z39N29towSQWiLRDwSXQ9LyllIW8CA024sKA48TjveqJH7nQcqJIvCe5jE1AnwIGQ+IxiU5OoH9phdqXJTG+gY0sZ1lp3mb+nqVbNmTmEsEqsgVVSg6epfdj8iSUBDIBxL2bPMGJwUC2CE06xiJ5LGmIzwgPYUDXFApZNOT8iMY6X0DT8SqkIwpurviRQHUk4CT3UGGIZy3svF/7xeAv6lk7IwToCGZLbIT7gBkZHnYfSZoAT4RBFMBFN/NcgQC0xApVZRIVjzJy+S9lnNMmvW3Xm1flvEUUaH6AidIAtdoDq6QU3UQgQ9omf0it60J+1Fe9c+Zq0lrZjZR3+gff4AoyuXlw==</latexit>

⇠s =b�1[⇠+(t,')t+ + ⇠�(t,')t� + ⇠c5(t,')tc]b
<latexit sha1_base64="g8Qp2Je07t9GxrNvBpUORJlAdbk="></latexit><latexit sha1_base64="g8Qp2Je07t9GxrNvBpUORJlAdbk="></latexit><latexit sha1_base64="g8Qp2Je07t9GxrNvBpUORJlAdbk="></latexit><latexit sha1_base64="g8Qp2Je07t9GxrNvBpUORJlAdbk="></latexit>

i{Tm
AB , U

n
C} = ⌘BCU

m+n
A � ⌘ACU

m+n
B

i{Um
A , UC}n = Tm+n

AC � knTr[UAUC ]�m+n,0
<latexit sha1_base64="QvQnpy6J/so3YZsLNPo+TaXa+EM="></latexit><latexit sha1_base64="QvQnpy6J/so3YZsLNPo+TaXa+EM="></latexit><latexit sha1_base64="QvQnpy6J/so3YZsLNPo+TaXa+EM="></latexit><latexit sha1_base64="QvQnpy6J/so3YZsLNPo+TaXa+EM="></latexit>

Expand in the Fourier modes

no central 
extension



Boundary conditions

• Conformal gravity with a spin three field 

• analogous procedure as above: 

• asymptotic symmetry algebra is a loop algebra of underlying gauge algebra

General boundary conditions

⌦ = ⌦CG + ⌦w
<latexit sha1_base64="k7FZtYCc5jZResYNdJ3GxzzUxmw=">AAACC3icbVDLSgNBEJz1GeNr1aOXJUEQhLArgl6EQA7qyQjmAdkQZiedZMjsg5leNSx79+KvePGgiFd/wJt/4yTZgyYWNF1UdTPT5UWCK7Ttb2NhcWl5ZTW3ll/f2NzaNnd26yqMJYMaC0Uomx5VIHgANeQooBlJoL4noOENK2O/cQdS8TC4xVEEbZ/2A97jjKKWOmbBvfahT8+nrZO4CA+YVC7S9CiT7jtm0S7ZE1jzxMlIkWSodswvtxuy2IcAmaBKtRw7wnZCJXImIM27sYKIsiHtQ0vTgPqg2snkltQ60ErX6oVSV4DWRP29kVBfqZHv6Umf4kDNemPxP68VY++snfAgihECNn2oFwsLQ2scjNXlEhiKkSaUSa7/arEBlZShji+vQ3BmT54n9eOSY5ecm5Ni+SqLI0f2SYEcEoeckjK5JFVSI4w8kmfySt6MJ+PFeDc+pqMLRrazR/7A+PwBBqGbDQ==</latexit><latexit sha1_base64="k7FZtYCc5jZResYNdJ3GxzzUxmw=">AAACC3icbVDLSgNBEJz1GeNr1aOXJUEQhLArgl6EQA7qyQjmAdkQZiedZMjsg5leNSx79+KvePGgiFd/wJt/4yTZgyYWNF1UdTPT5UWCK7Ttb2NhcWl5ZTW3ll/f2NzaNnd26yqMJYMaC0Uomx5VIHgANeQooBlJoL4noOENK2O/cQdS8TC4xVEEbZ/2A97jjKKWOmbBvfahT8+nrZO4CA+YVC7S9CiT7jtm0S7ZE1jzxMlIkWSodswvtxuy2IcAmaBKtRw7wnZCJXImIM27sYKIsiHtQ0vTgPqg2snkltQ60ErX6oVSV4DWRP29kVBfqZHv6Umf4kDNemPxP68VY++snfAgihECNn2oFwsLQ2scjNXlEhiKkSaUSa7/arEBlZShji+vQ3BmT54n9eOSY5ecm5Ni+SqLI0f2SYEcEoeckjK5JFVSI4w8kmfySt6MJ+PFeDc+pqMLRrazR/7A+PwBBqGbDQ==</latexit><latexit sha1_base64="k7FZtYCc5jZResYNdJ3GxzzUxmw=">AAACC3icbVDLSgNBEJz1GeNr1aOXJUEQhLArgl6EQA7qyQjmAdkQZiedZMjsg5leNSx79+KvePGgiFd/wJt/4yTZgyYWNF1UdTPT5UWCK7Ttb2NhcWl5ZTW3ll/f2NzaNnd26yqMJYMaC0Uomx5VIHgANeQooBlJoL4noOENK2O/cQdS8TC4xVEEbZ/2A97jjKKWOmbBvfahT8+nrZO4CA+YVC7S9CiT7jtm0S7ZE1jzxMlIkWSodswvtxuy2IcAmaBKtRw7wnZCJXImIM27sYKIsiHtQ0vTgPqg2snkltQ60ErX6oVSV4DWRP29kVBfqZHv6Umf4kDNemPxP68VY++snfAgihECNn2oFwsLQ2scjNXlEhiKkSaUSa7/arEBlZShji+vQ3BmT54n9eOSY5ecm5Ni+SqLI0f2SYEcEoeckjK5JFVSI4w8kmfySt6MJ+PFeDc+pqMLRrazR/7A+PwBBqGbDQ==</latexit><latexit sha1_base64="k7FZtYCc5jZResYNdJ3GxzzUxmw=">AAACC3icbVDLSgNBEJz1GeNr1aOXJUEQhLArgl6EQA7qyQjmAdkQZiedZMjsg5leNSx79+KvePGgiFd/wJt/4yTZgyYWNF1UdTPT5UWCK7Ttb2NhcWl5ZTW3ll/f2NzaNnd26yqMJYMaC0Uomx5VIHgANeQooBlJoL4noOENK2O/cQdS8TC4xVEEbZ/2A97jjKKWOmbBvfahT8+nrZO4CA+YVC7S9CiT7jtm0S7ZE1jzxMlIkWSodswvtxuy2IcAmaBKtRw7wnZCJXImIM27sYKIsiHtQ0vTgPqg2snkltQ60ErX6oVSV4DWRP29kVBfqZHv6Umf4kDNemPxP68VY++snfAgihECNn2oFwsLQ2scjNXlEhiKkSaUSa7/arEBlZShji+vQ3BmT54n9eOSY5ecm5Ni+SqLI0f2SYEcEoeckjK5JFVSI4w8kmfySt6MJ+PFeDc+pqMLRrazR/7A+PwBBqGbDQ==</latexit>
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1
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1

2
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1
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w��(t,')t�� + wa�(t,')ta�

<latexit sha1_base64="QwZgDjO65yfAarh4yhBsk1gQjws="></latexit><latexit sha1_base64="QwZgDjO65yfAarh4yhBsk1gQjws="></latexit><latexit sha1_base64="QwZgDjO65yfAarh4yhBsk1gQjws="></latexit><latexit sha1_base64="QwZgDjO65yfAarh4yhBsk1gQjws="></latexit>

⇠w =b�1[⇠a+(t,')ta+ +
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2
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1

2
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1

2
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<latexit sha1_base64="gt4NSGY81uf7mE9oY6bHGUeIy+o="></latexit><latexit sha1_base64="gt4NSGY81uf7mE9oY6bHGUeIy+o="></latexit><latexit sha1_base64="gt4NSGY81uf7mE9oY6bHGUeIy+o="></latexit><latexit sha1_base64="gt4NSGY81uf7mE9oY6bHGUeIy+o="></latexit>
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n
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m+n
AD � ⌘ACS

m+n
BD + ⌘BDSm+n

AC � ⌘ADSm+n
BC � knTr(TABSCD)�m+n,0

i{Sm
AB , S

n
CD} = ⌘BCT

m+n
AD + ⌘ACT

m+n
BD + ⌘BDTm+n

AC + ⌘ADTm+n
BC � knTr(SABSCD)�m+n,0

<latexit sha1_base64="J2iO3HyWtMKrFr7qgT0kVc8sdOw="></latexit><latexit sha1_base64="J2iO3HyWtMKrFr7qgT0kVc8sdOw="></latexit><latexit sha1_base64="J2iO3HyWtMKrFr7qgT0kVc8sdOw="></latexit><latexit sha1_base64="J2iO3HyWtMKrFr7qgT0kVc8sdOw="></latexit>

Decomposition in terms of the generators  
irreducible rank-two representation of so(3,2 
as we have seen above



Boundary conditions

• First we have write the matrices that satisfy the algebra of the examples we 
consider:               PKLD  basis 

• Find a map that transforms these matrices to the W-L basis. 

• For the W-L basis we know how to impose near horizon boundary conditions 

• Technically the boundary conditions require diagonal matrices so we could have 
imposed similar bcs for matrices that were diagonal in PKLD basis 

• In our consideration we didn’t focus on a particular embedding

Near horizon inspired boundary conditions



• Conformal gravity with vector field 

• asymptotic symmetry algebra corresponds to u(1) currents  

Boundary conditions
Near horizon inspired boundary conditions

⌦ = (J d'+ ⇣dt)L0 + (J(3)d'+ ⇣(3)dt)V
(3)
0 + (J(4)d'+ ⇣(4)dt)V

(4)
0

<latexit sha1_base64="xgEvVqyZ8FukunfdFr7U7LJ9aq4="></latexit><latexit sha1_base64="xgEvVqyZ8FukunfdFr7U7LJ9aq4="></latexit><latexit sha1_base64="xgEvVqyZ8FukunfdFr7U7LJ9aq4="></latexit><latexit sha1_base64="xgEvVqyZ8FukunfdFr7U7LJ9aq4="></latexit>

✏ = ⌘L0 + ⌘(3)V
(3)
0 + ⌘(4)V

(4)
0

<latexit sha1_base64="cpFBUT6Uppf+ueOYHPrq2YgIXHk=">AAACJHicbZDLSgMxFIYz9VbrrerSTbAIlUKZ0YKCCAU3Ci4q2Au0dcikp21oJjMkGaEMfRg3voobF15w4cZnMW1H0NYfAh//OYeT83shZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOzUVRJJClQY8kA2PKOBMQFUzzaERSiC+x6HuDS7G9fo9SMUCcauHIbR90hOsyyjRxnKzZy0IFeOBOG+BJvjatQt4TG6cPz4c1Vz7bgKFxCv9eAawm83ZRXsiPA9OAjmUqOJm31qdgEY+CE05Uarp2KFux0RqRjmMMq1IQUjogPSgaVAQH1Q7nhw5wgfG6eBuIM0TGk/c3xMx8ZUa+p7p9Inuq9na2Pyv1ox097QdMxFGGgSdLupGHOsAjxPDHSaBaj40QKhk5q+Y9okkVJtcMyYEZ/bkeagdFR276NyUcuWrJI402kP7KI8cdILK6BJVUBVR9ICe0At6tR6tZ+vd+pi2pqxkZhf9kfX1DVUaohw=</latexit><latexit sha1_base64="cpFBUT6Uppf+ueOYHPrq2YgIXHk=">AAACJHicbZDLSgMxFIYz9VbrrerSTbAIlUKZ0YKCCAU3Ci4q2Au0dcikp21oJjMkGaEMfRg3voobF15w4cZnMW1H0NYfAh//OYeT83shZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOzUVRJJClQY8kA2PKOBMQFUzzaERSiC+x6HuDS7G9fo9SMUCcauHIbR90hOsyyjRxnKzZy0IFeOBOG+BJvjatQt4TG6cPz4c1Vz7bgKFxCv9eAawm83ZRXsiPA9OAjmUqOJm31qdgEY+CE05Uarp2KFux0RqRjmMMq1IQUjogPSgaVAQH1Q7nhw5wgfG6eBuIM0TGk/c3xMx8ZUa+p7p9Inuq9na2Pyv1ox097QdMxFGGgSdLupGHOsAjxPDHSaBaj40QKhk5q+Y9okkVJtcMyYEZ/bkeagdFR276NyUcuWrJI402kP7KI8cdILK6BJVUBVR9ICe0At6tR6tZ+vd+pi2pqxkZhf9kfX1DVUaohw=</latexit><latexit sha1_base64="cpFBUT6Uppf+ueOYHPrq2YgIXHk=">AAACJHicbZDLSgMxFIYz9VbrrerSTbAIlUKZ0YKCCAU3Ci4q2Au0dcikp21oJjMkGaEMfRg3voobF15w4cZnMW1H0NYfAh//OYeT83shZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOzUVRJJClQY8kA2PKOBMQFUzzaERSiC+x6HuDS7G9fo9SMUCcauHIbR90hOsyyjRxnKzZy0IFeOBOG+BJvjatQt4TG6cPz4c1Vz7bgKFxCv9eAawm83ZRXsiPA9OAjmUqOJm31qdgEY+CE05Uarp2KFux0RqRjmMMq1IQUjogPSgaVAQH1Q7nhw5wgfG6eBuIM0TGk/c3xMx8ZUa+p7p9Inuq9na2Pyv1ox097QdMxFGGgSdLupGHOsAjxPDHSaBaj40QKhk5q+Y9okkVJtcMyYEZ/bkeagdFR276NyUcuWrJI402kP7KI8cdILK6BJVUBVR9ICe0At6tR6tZ+vd+pi2pqxkZhf9kfX1DVUaohw=</latexit><latexit sha1_base64="cpFBUT6Uppf+ueOYHPrq2YgIXHk=">AAACJHicbZDLSgMxFIYz9VbrrerSTbAIlUKZ0YKCCAU3Ci4q2Au0dcikp21oJjMkGaEMfRg3voobF15w4cZnMW1H0NYfAh//OYeT83shZ0rb9qeVWlhcWl5Jr2bW1jc2t7LbOzUVRJJClQY8kA2PKOBMQFUzzaERSiC+x6HuDS7G9fo9SMUCcauHIbR90hOsyyjRxnKzZy0IFeOBOG+BJvjatQt4TG6cPz4c1Vz7bgKFxCv9eAawm83ZRXsiPA9OAjmUqOJm31qdgEY+CE05Uarp2KFux0RqRjmMMq1IQUjogPSgaVAQH1Q7nhw5wgfG6eBuIM0TGk/c3xMx8ZUa+p7p9Inuq9na2Pyv1ox097QdMxFGGgSdLupGHOsAjxPDHSaBaj40QKhk5q+Y9okkVJtcMyYEZ/bkeagdFR276NyUcuWrJI402kP7KI8cdILK6BJVUBVR9ICe0At6tR6tZ+vd+pi2pqxkZhf9kfX1DVUaohw=</latexit>
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�
<latexit sha1_base64="fvImsS9k5gVKToke2ueJDect1N4="></latexit><latexit sha1_base64="fvImsS9k5gVKToke2ueJDect1N4="></latexit><latexit sha1_base64="fvImsS9k5gVKToke2ueJDect1N4="></latexit><latexit sha1_base64="fvImsS9k5gVKToke2ueJDect1N4="></latexit>

i{Jn, Jm} =
k

2
n�m+n,0 i{J (3)

n , J (3)
m } =

↵3k

2
n�m+n,0�3,3

i{J (4)
n , J (4)

m } =
↵4k

2
n�m+n,0�4,4 i{J (3)

n , J (4)
m } = 0

<latexit sha1_base64="rnwjAjQ+v7eT/F4+FCddxQT8ERI="></latexit><latexit sha1_base64="rnwjAjQ+v7eT/F4+FCddxQT8ERI="></latexit><latexit sha1_base64="rnwjAjQ+v7eT/F4+FCddxQT8ERI="></latexit><latexit sha1_base64="rnwjAjQ+v7eT/F4+FCddxQT8ERI="></latexit>

sl4
<latexit sha1_base64="n5U8PQzqpU6WYQhPXWD9WhgP6aU=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BL3qLYB6QLGF2MpsMmccyMyuEJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLG5tb2Tnm3srd/cHhUPT7pGJVqQttEcaV7ETaUM0nblllOe4mmWEScdqPpbe53n6g2TMlHO0toKPBYspgRbHPJ8GFjWK35dX8BtE6CgtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJcFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78ePDRqzfsijjKcwTlcQgDX0IQ7aEEbCEzgGV7hzRPei/fufSxbS14xcwp/4H3+ANScjhs=</latexit><latexit sha1_base64="n5U8PQzqpU6WYQhPXWD9WhgP6aU=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BL3qLYB6QLGF2MpsMmccyMyuEJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLG5tb2Tnm3srd/cHhUPT7pGJVqQttEcaV7ETaUM0nblllOe4mmWEScdqPpbe53n6g2TMlHO0toKPBYspgRbHPJ8GFjWK35dX8BtE6CgtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJcFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78ePDRqzfsijjKcwTlcQgDX0IQ7aEEbCEzgGV7hzRPei/fufSxbS14xcwp/4H3+ANScjhs=</latexit><latexit sha1_base64="n5U8PQzqpU6WYQhPXWD9WhgP6aU=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BL3qLYB6QLGF2MpsMmccyMyuEJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLG5tb2Tnm3srd/cHhUPT7pGJVqQttEcaV7ETaUM0nblllOe4mmWEScdqPpbe53n6g2TMlHO0toKPBYspgRbHPJ8GFjWK35dX8BtE6CgtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJcFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78ePDRqzfsijjKcwTlcQgDX0IQ7aEEbCEzgGV7hzRPei/fufSxbS14xcwp/4H3+ANScjhs=</latexit><latexit sha1_base64="n5U8PQzqpU6WYQhPXWD9WhgP6aU=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKexKQI8BL3qLYB6QLGF2MpsMmccyMyuEJb/gxYMiXv0hb/6Ns8keNLGgoajqprsrSjgz1ve/vdLG5tb2Tnm3srd/cHhUPT7pGJVqQttEcaV7ETaUM0nblllOe4mmWEScdqPpbe53n6g2TMlHO0toKPBYspgRbHPJ8GFjWK35dX8BtE6CgtSgQGtY/RqMFEkFlZZwbEw/8BMbZlhbRjidVwapoQkmUzymfUclFtSE2eLWObpwygjFSruSFi3U3xMZFsbMROQ6BbYTs+rl4n9eP7XxTZgxmaSWSrJcFKccWYXyx9GIaUosnzmCiWbuVkQmWGNiXTwVF0Kw+vI66VzVA78ePDRqzfsijjKcwTlcQgDX0IQ7aEEbCEzgGV7hzRPei/fufSxbS14xcwp/4H3+ANScjhs=</latexit>

dynamical 
fields

Lagrange  multipliers,  
chemical potentials

fixed at the boundary

(??)
<latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit>

Diagonal generators of 
sl4 in WL representation



Boundary conditions

Y = a(⇢)(Py + Pt �D)
<latexit sha1_base64="9qP0rsH6LlxZeZqID5pYgaHdIqo=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCi1gSEXQjFHShuwj2IW0Ik+mkHTqZhJmJEEPxV9y4UMSt/+HOv3HaZqGtBy4czrmXe+/xY0alsqxvo7CwuLS8Ulwtra1vbG6Z2ztNGSUCkwaOWCTaPpKEUU4aiipG2rEgKPQZafnDy7HfeiBC0ojfqTQmboj6nAYUI6Ulz9y7v0CVrhhE1YrjpUeOp46vqp5ZtmrWBHCe2DkpgxyOZ351exFOQsIVZkjKjm3Fys2QUBQzMip1E0lihIeoTzqachQS6WaT60fwUCs9GERCF1dwov6eyFAoZRr6ujNEaiBnvbH4n9dJVHDuZpTHiSIcTxcFCYMqguMoYI8KghVLNUFYUH0rxAMkEFY6sJIOwZ59eZ40T2q2VbNvT8v1mzyOItgHB6ACbHAG6uAaOKABMHgEz+AVvBlPxovxbnxMWwtGPrML/sD4/AH2MpOf</latexit><latexit sha1_base64="9qP0rsH6LlxZeZqID5pYgaHdIqo=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCi1gSEXQjFHShuwj2IW0Ik+mkHTqZhJmJEEPxV9y4UMSt/+HOv3HaZqGtBy4czrmXe+/xY0alsqxvo7CwuLS8Ulwtra1vbG6Z2ztNGSUCkwaOWCTaPpKEUU4aiipG2rEgKPQZafnDy7HfeiBC0ojfqTQmboj6nAYUI6Ulz9y7v0CVrhhE1YrjpUeOp46vqp5ZtmrWBHCe2DkpgxyOZ351exFOQsIVZkjKjm3Fys2QUBQzMip1E0lihIeoTzqachQS6WaT60fwUCs9GERCF1dwov6eyFAoZRr6ujNEaiBnvbH4n9dJVHDuZpTHiSIcTxcFCYMqguMoYI8KghVLNUFYUH0rxAMkEFY6sJIOwZ59eZ40T2q2VbNvT8v1mzyOItgHB6ACbHAG6uAaOKABMHgEz+AVvBlPxovxbnxMWwtGPrML/sD4/AH2MpOf</latexit><latexit sha1_base64="9qP0rsH6LlxZeZqID5pYgaHdIqo=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCi1gSEXQjFHShuwj2IW0Ik+mkHTqZhJmJEEPxV9y4UMSt/+HOv3HaZqGtBy4czrmXe+/xY0alsqxvo7CwuLS8Ulwtra1vbG6Z2ztNGSUCkwaOWCTaPpKEUU4aiipG2rEgKPQZafnDy7HfeiBC0ojfqTQmboj6nAYUI6Ulz9y7v0CVrhhE1YrjpUeOp46vqp5ZtmrWBHCe2DkpgxyOZ351exFOQsIVZkjKjm3Fys2QUBQzMip1E0lihIeoTzqachQS6WaT60fwUCs9GERCF1dwov6eyFAoZRr6ujNEaiBnvbH4n9dJVHDuZpTHiSIcTxcFCYMqguMoYI8KghVLNUFYUH0rxAMkEFY6sJIOwZ59eZ40T2q2VbNvT8v1mzyOItgHB6ACbHAG6uAaOKABMHgEz+AVvBlPxovxbnxMWwtGPrML/sD4/AH2MpOf</latexit><latexit sha1_base64="9qP0rsH6LlxZeZqID5pYgaHdIqo=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCi1gSEXQjFHShuwj2IW0Ik+mkHTqZhJmJEEPxV9y4UMSt/+HOv3HaZqGtBy4czrmXe+/xY0alsqxvo7CwuLS8Ulwtra1vbG6Z2ztNGSUCkwaOWCTaPpKEUU4aiipG2rEgKPQZafnDy7HfeiBC0ojfqTQmboj6nAYUI6Ulz9y7v0CVrhhE1YrjpUeOp46vqp5ZtmrWBHCe2DkpgxyOZ351exFOQsIVZkjKjm3Fys2QUBQzMip1E0lihIeoTzqachQS6WaT60fwUCs9GERCF1dwov6eyFAoZRr6ujNEaiBnvbH4n9dJVHDuZpTHiSIcTxcFCYMqguMoYI8KghVLNUFYUH0rxAMkEFY6sJIOwZ59eZ40T2q2VbNvT8v1mzyOItgHB6ACbHAG6uAaOKABMHgEz+AVvBlPxovxbnxMWwtGPrML/sD4/AH2MpOf</latexit>

eµa
<latexit sha1_base64="lRcyHo54xCrT7Y7TcFJjN41MZSI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4Zua3nlAbHqsHO0kwlHSo+IAzap30iL2sK1NCp71yxa/6c5BVEuSkAjnqvfJXtx+zVKKyTFBjOoGf2DCj2nImcFrqpgYTysZ0iB1HFZVowmx+8JScOaVPBrF2pSyZq78nMiqNmcjIdUpqR2bZm4n/eZ3UDq7DjKsktajYYtEgFcTGZPY96XONzIqJI5Rp7m4lbEQ1ZdZlVHIhBMsvr5LmRTXwq8H9ZaV2l8dRhBM4hXMI4ApqcAt1aAADCc/wCm+e9l68d+9j0Vrw8plj+APv8weutZBW</latexit><latexit sha1_base64="lRcyHo54xCrT7Y7TcFJjN41MZSI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4Zua3nlAbHqsHO0kwlHSo+IAzap30iL2sK1NCp71yxa/6c5BVEuSkAjnqvfJXtx+zVKKyTFBjOoGf2DCj2nImcFrqpgYTysZ0iB1HFZVowmx+8JScOaVPBrF2pSyZq78nMiqNmcjIdUpqR2bZm4n/eZ3UDq7DjKsktajYYtEgFcTGZPY96XONzIqJI5Rp7m4lbEQ1ZdZlVHIhBMsvr5LmRTXwq8H9ZaV2l8dRhBM4hXMI4ApqcAt1aAADCc/wCm+e9l68d+9j0Vrw8plj+APv8weutZBW</latexit><latexit sha1_base64="lRcyHo54xCrT7Y7TcFJjN41MZSI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4Zua3nlAbHqsHO0kwlHSo+IAzap30iL2sK1NCp71yxa/6c5BVEuSkAjnqvfJXtx+zVKKyTFBjOoGf2DCj2nImcFrqpgYTysZ0iB1HFZVowmx+8JScOaVPBrF2pSyZq78nMiqNmcjIdUpqR2bZm4n/eZ3UDq7DjKsktajYYtEgFcTGZPY96XONzIqJI5Rp7m4lbEQ1ZdZlVHIhBMsvr5LmRTXwq8H9ZaV2l8dRhBM4hXMI4ApqcAt1aAADCc/wCm+e9l68d+9j0Vrw8plj+APv8weutZBW</latexit><latexit sha1_base64="lRcyHo54xCrT7Y7TcFJjN41MZSI=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9JljA76SRDZmaXmVkhLPkKLx4U8ernePNvnCR70MSChqKqm+6uKBHcWN//9gpr6xubW8Xt0s7u3v5B+fCoaeJUM2ywWMS6HVGDgitsWG4FthONVEYCW9H4Zua3nlAbHqsHO0kwlHSo+IAzap30iL2sK1NCp71yxa/6c5BVEuSkAjnqvfJXtx+zVKKyTFBjOoGf2DCj2nImcFrqpgYTysZ0iB1HFZVowmx+8JScOaVPBrF2pSyZq78nMiqNmcjIdUpqR2bZm4n/eZ3UDq7DjKsktajYYtEgFcTGZPY96XONzIqJI5Rp7m4lbEQ1ZdZlVHIhBMsvr5LmRTXwq8H9ZaV2l8dRhBM4hXMI4ApqcAt1aAADCc/wCm+e9l68d+9j0Vrw8plj+APv8weutZBW</latexit>b = eY

<latexit sha1_base64="3EuSodVpETdEz1u2xhaZHk3zsXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KK3CqattLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4up76zSdUmsfy3owTDCI6kLzPGTVW8sMrfHzolitu1Z2BLBMvJxXIUe+Wvzq9mKURSsME1brtuYkJMqoMZwInpU6qMaFsRAfYtlTSCHWQzY6dkBOr9Eg/VrakITP190RGI63HUWg7I2qGetGbiv957dT0L4OMyyQ1KNl8UT8VxMRk+jnpcYXMiLEllClubyVsSBVlxuZTsiF4iy8vk8ZZ1XOr3t15pXabx1GEIziGU/DgAmpwA3XwgQGHZ3iFN0c6L8678zFvLTj5zCH8gfP5A2kQjm4=</latexit><latexit sha1_base64="3EuSodVpETdEz1u2xhaZHk3zsXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KK3CqattLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4up76zSdUmsfy3owTDCI6kLzPGTVW8sMrfHzolitu1Z2BLBMvJxXIUe+Wvzq9mKURSsME1brtuYkJMqoMZwInpU6qMaFsRAfYtlTSCHWQzY6dkBOr9Eg/VrakITP190RGI63HUWg7I2qGetGbiv957dT0L4OMyyQ1KNl8UT8VxMRk+jnpcYXMiLEllClubyVsSBVlxuZTsiF4iy8vk8ZZ1XOr3t15pXabx1GEIziGU/DgAmpwA3XwgQGHZ3iFN0c6L8678zFvLTj5zCH8gfP5A2kQjm4=</latexit><latexit sha1_base64="3EuSodVpETdEz1u2xhaZHk3zsXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KK3CqattLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4up76zSdUmsfy3owTDCI6kLzPGTVW8sMrfHzolitu1Z2BLBMvJxXIUe+Wvzq9mKURSsME1brtuYkJMqoMZwInpU6qMaFsRAfYtlTSCHWQzY6dkBOr9Eg/VrakITP190RGI63HUWg7I2qGetGbiv957dT0L4OMyyQ1KNl8UT8VxMRk+jnpcYXMiLEllClubyVsSBVlxuZTsiF4iy8vk8ZZ1XOr3t15pXabx1GEIziGU/DgAmpwA3XwgQGHZ3iFN0c6L8678zFvLTj5zCH8gfP5A2kQjm4=</latexit><latexit sha1_base64="3EuSodVpETdEz1u2xhaZHk3zsXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8KK3CqattLFsttN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgIro3rfjuFldW19Y3iZmlre2d3r7x/0NBxqhj6LBaxaoVUo+ASfcONwFaikEahwGY4up76zSdUmsfy3owTDCI6kLzPGTVW8sMrfHzolitu1Z2BLBMvJxXIUe+Wvzq9mKURSsME1brtuYkJMqoMZwInpU6qMaFsRAfYtlTSCHWQzY6dkBOr9Eg/VrakITP190RGI63HUWg7I2qGetGbiv957dT0L4OMyyQ1KNl8UT8VxMRk+jnpcYXMiLEllClubyVsSBVlxuZTsiF4iy8vk8ZZ1XOr3t15pXabx1GEIziGU/DgAmpwA3XwgQGHZ3iFN0c6L8678zFvLTj5zCH8gfP5A2kQjm4=</latexit>

ds2 =
7

256r2

✓
r2 +

1

r2
� 2

◆
dr2 +

(5K � 3K4) (r � 1)2(r + 1)

20r3
drd�+

(5⇠ � 3⇠4) (r � 1)2(r + 1)

20r3
drdt

+ 16K2
3

✓
1

r
� 1

◆2

d�2 + 32K3⇠3

✓
1

r
� 1

◆2

d�dt+ 16⇠23

✓
1

r
� 1

◆2

dt2

<latexit sha1_base64="1I9Mz0RiD2PCebq/UT1p+TwKz5Q="></latexit><latexit sha1_base64="1I9Mz0RiD2PCebq/UT1p+TwKz5Q="></latexit><latexit sha1_base64="1I9Mz0RiD2PCebq/UT1p+TwKz5Q="></latexit><latexit sha1_base64="1I9Mz0RiD2PCebq/UT1p+TwKz5Q="></latexit>

! = b�1[d+ ⌦]b
<latexit sha1_base64="fwv0p0OPtFRB/41kwWQDkhFPrSw=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIglgSEXQjFNzoygr2AUksk+mkHTqPMDMRSqgbf8WNC0Xc+hfu/BsnbRZaPXDhzDn3MveeKKFEadf9skpz8wuLS+Xlysrq2vqGvbnVUiKVCDeRoEJ2IqgwJRw3NdEUdxKJIYsobkfDi9xv32OpiOC3epTgkME+JzFBUBupa+8EguE+PI/usiNv7PcOg+v8HUZdu+rW3Amcv8QrSBUUaHTtz6AnUMow14hCpXzPTXSYQakJonhcCVKFE4iGsI99QzlkWIXZ5IKxs2+UnhMLaYprZ6L+nMggU2rEItPJoB6oWS8X//P8VMdnYUZ4kmrM0fSjOKWOFk4eh9MjEiNNR4ZAJInZ1UEDKCHSJrSKCcGbPfkvaR3XPLfm3ZxU61dFHGWwC/bAAfDAKaiDS9AATYDAA3gCL+DVerSerTfrfdpasoqZbfAL1sc3fpWWSA==</latexit><latexit sha1_base64="fwv0p0OPtFRB/41kwWQDkhFPrSw=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIglgSEXQjFNzoygr2AUksk+mkHTqPMDMRSqgbf8WNC0Xc+hfu/BsnbRZaPXDhzDn3MveeKKFEadf9skpz8wuLS+Xlysrq2vqGvbnVUiKVCDeRoEJ2IqgwJRw3NdEUdxKJIYsobkfDi9xv32OpiOC3epTgkME+JzFBUBupa+8EguE+PI/usiNv7PcOg+v8HUZdu+rW3Amcv8QrSBUUaHTtz6AnUMow14hCpXzPTXSYQakJonhcCVKFE4iGsI99QzlkWIXZ5IKxs2+UnhMLaYprZ6L+nMggU2rEItPJoB6oWS8X//P8VMdnYUZ4kmrM0fSjOKWOFk4eh9MjEiNNR4ZAJInZ1UEDKCHSJrSKCcGbPfkvaR3XPLfm3ZxU61dFHGWwC/bAAfDAKaiDS9AATYDAA3gCL+DVerSerTfrfdpasoqZbfAL1sc3fpWWSA==</latexit><latexit sha1_base64="fwv0p0OPtFRB/41kwWQDkhFPrSw=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIglgSEXQjFNzoygr2AUksk+mkHTqPMDMRSqgbf8WNC0Xc+hfu/BsnbRZaPXDhzDn3MveeKKFEadf9skpz8wuLS+Xlysrq2vqGvbnVUiKVCDeRoEJ2IqgwJRw3NdEUdxKJIYsobkfDi9xv32OpiOC3epTgkME+JzFBUBupa+8EguE+PI/usiNv7PcOg+v8HUZdu+rW3Amcv8QrSBUUaHTtz6AnUMow14hCpXzPTXSYQakJonhcCVKFE4iGsI99QzlkWIXZ5IKxs2+UnhMLaYprZ6L+nMggU2rEItPJoB6oWS8X//P8VMdnYUZ4kmrM0fSjOKWOFk4eh9MjEiNNR4ZAJInZ1UEDKCHSJrSKCcGbPfkvaR3XPLfm3ZxU61dFHGWwC/bAAfDAKaiDS9AATYDAA3gCL+DVerSerTfrfdpasoqZbfAL1sc3fpWWSA==</latexit><latexit sha1_base64="fwv0p0OPtFRB/41kwWQDkhFPrSw=">AAACAXicbVDLSsNAFJ3UV62vqBvBTbAIglgSEXQjFNzoygr2AUksk+mkHTqPMDMRSqgbf8WNC0Xc+hfu/BsnbRZaPXDhzDn3MveeKKFEadf9skpz8wuLS+Xlysrq2vqGvbnVUiKVCDeRoEJ2IqgwJRw3NdEUdxKJIYsobkfDi9xv32OpiOC3epTgkME+JzFBUBupa+8EguE+PI/usiNv7PcOg+v8HUZdu+rW3Amcv8QrSBUUaHTtz6AnUMow14hCpXzPTXSYQakJonhcCVKFE4iGsI99QzlkWIXZ5IKxs2+UnhMLaYprZ6L+nMggU2rEItPJoB6oWS8X//P8VMdnYUZ4kmrM0fSjOKWOFk4eh9MjEiNNR4ZAJInZ1UEDKCHSJrSKCcGbPfkvaR3XPLfm3ZxU61dFHGWwC/bAAfDAKaiDS9AATYDAA3gCL+DVerSerTfrfdpasoqZbfAL1sc3fpWWSA==</latexit>

!
<latexit sha1_base64="iA2Ox4KicLuqSIKjQiNA0VQLkpc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF71FMA9IljA76U3GzGOZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1hb39jcKm6Xdnb39g/Kh0dNozJNsUEVV7odE4OcSWxYZjm2U41ExBxb8ehm5reeUBum5IMdpxgJMpAsYZRYJzW7SuCA9MqVoBrM4a+SMCcVyFHvlb+6fUUzgdJSTozphEFqownRllGO01I3M5gSOiID7DgqiUATTebXTv0zp/T9RGlX0vpz9ffEhAhjxiJ2nYLYoVn2ZuJ/XiezyXU0YTLNLEq6WJRk3LfKn73u95lGavnYEUI1c7f6dEg0odYFVHIhhMsvr5LmRTUMquH9ZaV2l8dRhBM4hXMI4QpqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz+STI8i</latexit><latexit sha1_base64="iA2Ox4KicLuqSIKjQiNA0VQLkpc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF71FMA9IljA76U3GzGOZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1hb39jcKm6Xdnb39g/Kh0dNozJNsUEVV7odE4OcSWxYZjm2U41ExBxb8ehm5reeUBum5IMdpxgJMpAsYZRYJzW7SuCA9MqVoBrM4a+SMCcVyFHvlb+6fUUzgdJSTozphEFqownRllGO01I3M5gSOiID7DgqiUATTebXTv0zp/T9RGlX0vpz9ffEhAhjxiJ2nYLYoVn2ZuJ/XiezyXU0YTLNLEq6WJRk3LfKn73u95lGavnYEUI1c7f6dEg0odYFVHIhhMsvr5LmRTUMquH9ZaV2l8dRhBM4hXMI4QpqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz+STI8i</latexit><latexit sha1_base64="iA2Ox4KicLuqSIKjQiNA0VQLkpc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF71FMA9IljA76U3GzGOZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1hb39jcKm6Xdnb39g/Kh0dNozJNsUEVV7odE4OcSWxYZjm2U41ExBxb8ehm5reeUBum5IMdpxgJMpAsYZRYJzW7SuCA9MqVoBrM4a+SMCcVyFHvlb+6fUUzgdJSTozphEFqownRllGO01I3M5gSOiID7DgqiUATTebXTv0zp/T9RGlX0vpz9ffEhAhjxiJ2nYLYoVn2ZuJ/XiezyXU0YTLNLEq6WJRk3LfKn73u95lGavnYEUI1c7f6dEg0odYFVHIhhMsvr5LmRTUMquH9ZaV2l8dRhBM4hXMI4QpqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz+STI8i</latexit><latexit sha1_base64="iA2Ox4KicLuqSIKjQiNA0VQLkpc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF71FMA9IljA76U3GzGOZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1hb39jcKm6Xdnb39g/Kh0dNozJNsUEVV7odE4OcSWxYZjm2U41ExBxb8ehm5reeUBum5IMdpxgJMpAsYZRYJzW7SuCA9MqVoBrM4a+SMCcVyFHvlb+6fUUzgdJSTozphEFqownRllGO01I3M5gSOiID7DgqiUATTebXTv0zp/T9RGlX0vpz9ffEhAhjxiJ2nYLYoVn2ZuJ/XiezyXU0YTLNLEq6WJRk3LfKn73u95lGavnYEUI1c7f6dEg0odYFVHIhhMsvr5LmRTUMquH9ZaV2l8dRhBM4hXMI4QpqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz+STI8i</latexit>

(??)
<latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit><latexit sha1_base64="5p94zuy8RPROs5oMd0gDK3VrHhE=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPBi94q2A9oQtlsN+3SzSbsToRS+je8eFDEq3/Gm//GbZqDtj6Y4fHeDDv7wlQKg6777aytb2xubZd2yrt7+weHlaPjtkkyzXiLJTLR3ZAaLoXiLRQoeTfVnMah5J1wfDv3O09cG5GoR5ykPIjpUIlIMIpW8mu+QarzdtGvVN26m4OsEq8gVSjQ7Fe+/EHCspgrZJIa0/PcFIMp1SiY5LOynxmeUjamQ96zVNGYm2Ca3zwj51YZkCjRthSSXP29MaWxMZM4tJMxxZFZ9ubif14vw+gmmAqVZsgVWzwUZZJgQuYBkIHQnKGcWEKZFvZWwkZUU4Y2prINwVv+8ippX9Y9t+49XFUb90UcJTiFM6iBB9fQgDtoQgsYpPAMr/DmZM6L8+58LEbXnGLnBP7A+fwBrxCRdg==</latexit>

and
<latexit sha1_base64="/uu2sRQp5y4vjjQMxIsIDfBMRAk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi94q2FZsQ9lsNu3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmGW+xRCb6PqCGS6F4CwVKfp9qTuNA8k4wupr6nUeujUjUHY5T7sd0oEQkGEUrPfSQP2FOVTjpV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n108ISdWCUmUaFsKyUz9PZHT2JhxHNjOmOLQLHpT8T+vm2F06edCpRlyxeaLokwSTMj0fRIKzRnKsSWUaWFvJWxINWVoQ6rYELzFl5dJ+6zuuXXv9rzWuCniKMMRHMMpeHABDbiGJrSAgYJneIU3xzgvzrvzMW8tOcXMIfyB8/kDFWqRMQ==</latexit><latexit sha1_base64="/uu2sRQp5y4vjjQMxIsIDfBMRAk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi94q2FZsQ9lsNu3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmGW+xRCb6PqCGS6F4CwVKfp9qTuNA8k4wupr6nUeujUjUHY5T7sd0oEQkGEUrPfSQP2FOVTjpV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n108ISdWCUmUaFsKyUz9PZHT2JhxHNjOmOLQLHpT8T+vm2F06edCpRlyxeaLokwSTMj0fRIKzRnKsSWUaWFvJWxINWVoQ6rYELzFl5dJ+6zuuXXv9rzWuCniKMMRHMMpeHABDbiGJrSAgYJneIU3xzgvzrvzMW8tOcXMIfyB8/kDFWqRMQ==</latexit><latexit sha1_base64="/uu2sRQp5y4vjjQMxIsIDfBMRAk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi94q2FZsQ9lsNu3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmGW+xRCb6PqCGS6F4CwVKfp9qTuNA8k4wupr6nUeujUjUHY5T7sd0oEQkGEUrPfSQP2FOVTjpV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n108ISdWCUmUaFsKyUz9PZHT2JhxHNjOmOLQLHpT8T+vm2F06edCpRlyxeaLokwSTMj0fRIKzRnKsSWUaWFvJWxINWVoQ6rYELzFl5dJ+6zuuXXv9rzWuCniKMMRHMMpeHABDbiGJrSAgYJneIU3xzgvzrvzMW8tOcXMIfyB8/kDFWqRMQ==</latexit><latexit sha1_base64="/uu2sRQp5y4vjjQMxIsIDfBMRAk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi94q2FZsQ9lsNu3SzSbsTsQS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmGW+xRCb6PqCGS6F4CwVKfp9qTuNA8k4wupr6nUeujUjUHY5T7sd0oEQkGEUrPfSQP2FOVTjpV2tu3Z2BLBOvIDUo0OxXv3phwrKYK2SSGtP13BT9nGoUTPJJpZcZnlI2ogPetVTRmBs/n108ISdWCUmUaFsKyUz9PZHT2JhxHNjOmOLQLHpT8T+vm2F06edCpRlyxeaLokwSTMj0fRIKzRnKsSWUaWFvJWxINWVoQ6rYELzFl5dJ+6zuuXXv9rzWuCniKMMRHMMpeHABDbiGJrSAgYJneIU3xzgvzrvzMW8tOcXMIfyB8/kDFWqRMQ==</latexit>

gµ⌫
<latexit sha1_base64="eom776h/noIVkv8ElYxjQs9LQkk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx2E/D4UNpZ32qzW/7s+BVklQkBoUaParX+EgJVZQaQjHWvcCPzNRjpVhhNNpJbSaZpiM8ZD2HJVYUB3l84un6MwpA5SkypU0aK7+nsix0HoiYtcpsBnpZW8m/uf1rEmuo5zJzBoqyWJRYjkyKZq9jwZMUWL4xBFMFHO3IjLCChPjQqq4EILll1dJ+6Ie+PXg/rLWuCviKMMJnMI5BHAFDbiFJrSAgIRneIU3T3sv3rv3sWgtecXMMfyB9/kD+wuRIA==</latexit><latexit sha1_base64="eom776h/noIVkv8ElYxjQs9LQkk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx2E/D4UNpZ32qzW/7s+BVklQkBoUaParX+EgJVZQaQjHWvcCPzNRjpVhhNNpJbSaZpiM8ZD2HJVYUB3l84un6MwpA5SkypU0aK7+nsix0HoiYtcpsBnpZW8m/uf1rEmuo5zJzBoqyWJRYjkyKZq9jwZMUWL4xBFMFHO3IjLCChPjQqq4EILll1dJ+6Ie+PXg/rLWuCviKMMJnMI5BHAFDbiFJrSAgIRneIU3T3sv3rv3sWgtecXMMfyB9/kD+wuRIA==</latexit><latexit sha1_base64="eom776h/noIVkv8ElYxjQs9LQkk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx2E/D4UNpZ32qzW/7s+BVklQkBoUaParX+EgJVZQaQjHWvcCPzNRjpVhhNNpJbSaZpiM8ZD2HJVYUB3l84un6MwpA5SkypU0aK7+nsix0HoiYtcpsBnpZW8m/uf1rEmuo5zJzBoqyWJRYjkyKZq9jwZMUWL4xBFMFHO3IjLCChPjQqq4EILll1dJ+6Ie+PXg/rLWuCviKMMJnMI5BHAFDbiFJrSAgIRneIU3T3sv3rv3sWgtecXMMfyB9/kD+wuRIA==</latexit><latexit sha1_base64="eom776h/noIVkv8ElYxjQs9LQkk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA/MLmF2MpsMmZld5iGEJX/hxYMiXv0bb/6Nk2QPmljQUFR1090VZ5xp4/vfXmltfWNzq7xd2dnd2z+oHh61dWoVoS2S8lR1Y6wpZ5K2DDOcdjNFsYg57cTjm5nfeaJKs1Q+mElGI4GHkiWMYOOkx2E/D4UNpZ32qzW/7s+BVklQkBoUaParX+EgJVZQaQjHWvcCPzNRjpVhhNNpJbSaZpiM8ZD2HJVYUB3l84un6MwpA5SkypU0aK7+nsix0HoiYtcpsBnpZW8m/uf1rEmuo5zJzBoqyWJRYjkyKZq9jwZMUWL4xBFMFHO3IjLCChPjQqq4EILll1dJ+6Ie+PXg/rLWuCviKMMJnMI5BHAFDbiFJrSAgIRneIU3T3sv3rv3sWgtecXMMfyB9/kD+wuRIA==</latexit>

• one can translate this boundary conditions to the metric formulation, since solutions 
there are usually more intuitive 

• We have to calculate         using                                         ,  so we need to choose b  

• conformally flat metric which satisfies Cotton tensor, it has curvature invariants that 
are zero

defines the metric



• Conformal gravity 

• asymptotic symmetry algebra corresponds to u(1) currents of         and

Boundary conditions
Near horizon inspired boundary conditions

⌦ = (K(', t)d'+ ⇠(', t)dt)D + (Kd(', t) + ⇠d(', t)dt)Ld
<latexit sha1_base64="vuYAzpAPrLsea7OeZje+2DViCbY="></latexit><latexit sha1_base64="vuYAzpAPrLsea7OeZje+2DViCbY="></latexit><latexit sha1_base64="vuYAzpAPrLsea7OeZje+2DViCbY="></latexit><latexit sha1_base64="vuYAzpAPrLsea7OeZje+2DViCbY="></latexit>

✏ = µD + µdLd
<latexit sha1_base64="ftM2hCc2tmCwQefCtg7HQHXJ6Ho=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZBEMqMCLoRCrpQcFHBPqAzDJlM2oYmmSHJCGXo0o2/4saFIm79BHf+jZl2Ftp64F4O59xLck+YMKq043xbpYXFpeWV8mplbX1jc8ve3mmpOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ4vc7/9QKSisbjXo4T4HPUF7VGMtJECex/m8EiiKIvFhcdTeHVsepBF49sgqgR21ak5E8B54hakCgo0AvvLi2KcciI0Zkiprusk2s+Q1BQzMq54qSIJwkPUJ11DBeJE+dnkkDE8NEoEe7E0JTScqL83MsSVGvHQTHKkB2rWy8X/vG6qe+d+RkWSaiLw9KFeyqCOYZ4KjKgkWLORIQhLav4K8QBJhLXJLg/BnT15nrROaq5Tc+9Oq/WbIo4y2AMH4Ai44AzUwTVogCbA4BE8g1fwZj1ZL9a79TEdLVnFzi74A+vzB9NUl/o=</latexit><latexit sha1_base64="ftM2hCc2tmCwQefCtg7HQHXJ6Ho=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZBEMqMCLoRCrpQcFHBPqAzDJlM2oYmmSHJCGXo0o2/4saFIm79BHf+jZl2Ftp64F4O59xLck+YMKq043xbpYXFpeWV8mplbX1jc8ve3mmpOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ4vc7/9QKSisbjXo4T4HPUF7VGMtJECex/m8EiiKIvFhcdTeHVsepBF49sgqgR21ak5E8B54hakCgo0AvvLi2KcciI0Zkiprusk2s+Q1BQzMq54qSIJwkPUJ11DBeJE+dnkkDE8NEoEe7E0JTScqL83MsSVGvHQTHKkB2rWy8X/vG6qe+d+RkWSaiLw9KFeyqCOYZ4KjKgkWLORIQhLav4K8QBJhLXJLg/BnT15nrROaq5Tc+9Oq/WbIo4y2AMH4Ai44AzUwTVogCbA4BE8g1fwZj1ZL9a79TEdLVnFzi74A+vzB9NUl/o=</latexit><latexit sha1_base64="ftM2hCc2tmCwQefCtg7HQHXJ6Ho=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZBEMqMCLoRCrpQcFHBPqAzDJlM2oYmmSHJCGXo0o2/4saFIm79BHf+jZl2Ftp64F4O59xLck+YMKq043xbpYXFpeWV8mplbX1jc8ve3mmpOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ4vc7/9QKSisbjXo4T4HPUF7VGMtJECex/m8EiiKIvFhcdTeHVsepBF49sgqgR21ak5E8B54hakCgo0AvvLi2KcciI0Zkiprusk2s+Q1BQzMq54qSIJwkPUJ11DBeJE+dnkkDE8NEoEe7E0JTScqL83MsSVGvHQTHKkB2rWy8X/vG6qe+d+RkWSaiLw9KFeyqCOYZ4KjKgkWLORIQhLav4K8QBJhLXJLg/BnT15nrROaq5Tc+9Oq/WbIo4y2AMH4Ai44AzUwTVogCbA4BE8g1fwZj1ZL9a79TEdLVnFzi74A+vzB9NUl/o=</latexit><latexit sha1_base64="ftM2hCc2tmCwQefCtg7HQHXJ6Ho=">AAACCHicbVDLSgMxFM3UV62vUZcuDBZBEMqMCLoRCrpQcFHBPqAzDJlM2oYmmSHJCGXo0o2/4saFIm79BHf+jZl2Ftp64F4O59xLck+YMKq043xbpYXFpeWV8mplbX1jc8ve3mmpOJWYNHHMYtkJkSKMCtLUVDPSSSRBPGSkHQ4vc7/9QKSisbjXo4T4HPUF7VGMtJECex/m8EiiKIvFhcdTeHVsepBF49sgqgR21ak5E8B54hakCgo0AvvLi2KcciI0Zkiprusk2s+Q1BQzMq54qSIJwkPUJ11DBeJE+dnkkDE8NEoEe7E0JTScqL83MsSVGvHQTHKkB2rWy8X/vG6qe+d+RkWSaiLw9KFeyqCOYZ4KjKgkWLORIQhLav4K8QBJhLXJLg/BnT15nrROaq5Tc+9Oq/WbIo4y2AMH4Ai44AzUwTVogCbA4BE8g1fwZj1ZL9a79TEdLVnFzi74A+vzB9NUl/o=</latexit>

Q[µ, µd] =
k

2⇡

I
d'(2µ(')K(') +

3

2
µd(')Kd('))

<latexit sha1_base64="f68fWSmy1L+jvumTMQKRBwWN1qY="></latexit><latexit sha1_base64="f68fWSmy1L+jvumTMQKRBwWN1qY="></latexit><latexit sha1_base64="f68fWSmy1L+jvumTMQKRBwWN1qY="></latexit><latexit sha1_base64="f68fWSmy1L+jvumTMQKRBwWN1qY="></latexit>

i{Kn,Km} = kn�m+n,0 i{K(d)
n ,K(d)

m } =
3k

4
n�m+n,0

<latexit sha1_base64="m/JciBSHQzzeUYU6E5d4hq40hdk="></latexit><latexit sha1_base64="m/JciBSHQzzeUYU6E5d4hq40hdk="></latexit><latexit sha1_base64="m/JciBSHQzzeUYU6E5d4hq40hdk="></latexit><latexit sha1_base64="m/JciBSHQzzeUYU6E5d4hq40hdk="></latexit>

3k

4
<latexit sha1_base64="m1z5NVmN+ewhRu4nT4wx5+CQKBk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF71VsB/QhLLZTtqlm03Y3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMMWyzRCSqF1KNgktsG24E9lKFNA4FdsPJzdzvPqLSPJEPZppiENOR5BFn1FjJ9yNFWX45meWN2aBac+vuAuQv8QpSgwKtQfXTHyYsi1EaJqjWfc9NTZBTZTgTOKv4mcaUsgkdYd9SSWPUQb64eUbOrDIkUaJsSUMW6s+JnMZaT+PQdsbUjPWqNxf/8/qZia6DnMs0MyjZclGUCWISMg+ADLlCZsTUEsoUt7cSNqY2BmNjqtgQvNWX/5LORd1z6959o9a8K+Iowwmcwjl4cAVNuIUWtIFBCk/wAq9O5jw7b877srXkFDPH8AvOxzcM+pGz</latexit><latexit sha1_base64="m1z5NVmN+ewhRu4nT4wx5+CQKBk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF71VsB/QhLLZTtqlm03Y3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMMWyzRCSqF1KNgktsG24E9lKFNA4FdsPJzdzvPqLSPJEPZppiENOR5BFn1FjJ9yNFWX45meWN2aBac+vuAuQv8QpSgwKtQfXTHyYsi1EaJqjWfc9NTZBTZTgTOKv4mcaUsgkdYd9SSWPUQb64eUbOrDIkUaJsSUMW6s+JnMZaT+PQdsbUjPWqNxf/8/qZia6DnMs0MyjZclGUCWISMg+ADLlCZsTUEsoUt7cSNqY2BmNjqtgQvNWX/5LORd1z6959o9a8K+Iowwmcwjl4cAVNuIUWtIFBCk/wAq9O5jw7b877srXkFDPH8AvOxzcM+pGz</latexit><latexit sha1_base64="m1z5NVmN+ewhRu4nT4wx5+CQKBk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF71VsB/QhLLZTtqlm03Y3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMMWyzRCSqF1KNgktsG24E9lKFNA4FdsPJzdzvPqLSPJEPZppiENOR5BFn1FjJ9yNFWX45meWN2aBac+vuAuQv8QpSgwKtQfXTHyYsi1EaJqjWfc9NTZBTZTgTOKv4mcaUsgkdYd9SSWPUQb64eUbOrDIkUaJsSUMW6s+JnMZaT+PQdsbUjPWqNxf/8/qZia6DnMs0MyjZclGUCWISMg+ADLlCZsTUEsoUt7cSNqY2BmNjqtgQvNWX/5LORd1z6959o9a8K+Iowwmcwjl4cAVNuIUWtIFBCk/wAq9O5jw7b877srXkFDPH8AvOxzcM+pGz</latexit><latexit sha1_base64="m1z5NVmN+ewhRu4nT4wx5+CQKBk=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF71VsB/QhLLZTtqlm03Y3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMMWyzRCSqF1KNgktsG24E9lKFNA4FdsPJzdzvPqLSPJEPZppiENOR5BFn1FjJ9yNFWX45meWN2aBac+vuAuQv8QpSgwKtQfXTHyYsi1EaJqjWfc9NTZBTZTgTOKv4mcaUsgkdYd9SSWPUQb64eUbOrDIkUaJsSUMW6s+JnMZaT+PQdsbUjPWqNxf/8/qZia6DnMs0MyjZclGUCWISMg+ADLlCZsTUEsoUt7cSNqY2BmNjqtgQvNWX/5LORd1z6959o9a8K+Iowwmcwjl4cAVNuIUWtIFBCk/wAq9O5jw7b877srXkFDPH8AvOxzcM+pGz</latexit>

k
<latexit sha1_base64="KXCSyDMAgJMlzmG5B0b3y0+up9Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p3+dxFOEMzuESPKhBHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD1KCM9g==</latexit><latexit sha1_base64="KXCSyDMAgJMlzmG5B0b3y0+up9Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p3+dxFOEMzuESPKhBHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD1KCM9g==</latexit><latexit sha1_base64="KXCSyDMAgJMlzmG5B0b3y0+up9Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p3+dxFOEMzuESPKhBHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD1KCM9g==</latexit>

dynamical 
fields



• To go to metric formulation, we use Y as above 

• leads to a metric which after multiplication with right conformal factor can lead to 
the flat metric, as well as to metric with Ricci scalar equal to -6.  

• Possible form to which metric can be brought to is 

• The metric can be further transformed to familiar form of the extremal black hole

Boundary conditions

Y = ⇢(Py + Pt �D)
<latexit sha1_base64="NlesKwHlcWKEp7yjbs/4l8VOPG4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQEUsigm6Egi50F8E+pA1hMp20QyczYWailNhPceNCEbd+iTv/xmmbhVYPXDiccy/33hMmjCrtOF9WYWFxaXmluFpaW9/Y3LLL200lUolJAwsmZDtEijDKSUNTzUg7kQTFISOtcHgx8Vv3RCoq+K0eJcSPUZ/TiGKkjRTY5bvzrhyIqheMDr1AH10eBHbFqTlTwL/EzUkF5PAC+7PbEziNCdeYIaU6rpNoP0NSU8zIuNRNFUkQHqI+6RjKUUyUn01PH8N9o/RgJKQpruFU/TmRoVipURyazhjpgZr3JuJ/XifV0ZmfUZ6kmnA8WxSlDGoBJznAHpUEazYyBGFJza0QD5BEWJu0SiYEd/7lv6R5XHOdmntzUqlf53EUwS7YA1XgglNQB1fAAw2AwQN4Ai/g1Xq0nq03633WWrDymR3wC9bHN2rRks8=</latexit><latexit sha1_base64="NlesKwHlcWKEp7yjbs/4l8VOPG4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQEUsigm6Egi50F8E+pA1hMp20QyczYWailNhPceNCEbd+iTv/xmmbhVYPXDiccy/33hMmjCrtOF9WYWFxaXmluFpaW9/Y3LLL200lUolJAwsmZDtEijDKSUNTzUg7kQTFISOtcHgx8Vv3RCoq+K0eJcSPUZ/TiGKkjRTY5bvzrhyIqheMDr1AH10eBHbFqTlTwL/EzUkF5PAC+7PbEziNCdeYIaU6rpNoP0NSU8zIuNRNFUkQHqI+6RjKUUyUn01PH8N9o/RgJKQpruFU/TmRoVipURyazhjpgZr3JuJ/XifV0ZmfUZ6kmnA8WxSlDGoBJznAHpUEazYyBGFJza0QD5BEWJu0SiYEd/7lv6R5XHOdmntzUqlf53EUwS7YA1XgglNQB1fAAw2AwQN4Ai/g1Xq0nq03633WWrDymR3wC9bHN2rRks8=</latexit><latexit sha1_base64="NlesKwHlcWKEp7yjbs/4l8VOPG4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQEUsigm6Egi50F8E+pA1hMp20QyczYWailNhPceNCEbd+iTv/xmmbhVYPXDiccy/33hMmjCrtOF9WYWFxaXmluFpaW9/Y3LLL200lUolJAwsmZDtEijDKSUNTzUg7kQTFISOtcHgx8Vv3RCoq+K0eJcSPUZ/TiGKkjRTY5bvzrhyIqheMDr1AH10eBHbFqTlTwL/EzUkF5PAC+7PbEziNCdeYIaU6rpNoP0NSU8zIuNRNFUkQHqI+6RjKUUyUn01PH8N9o/RgJKQpruFU/TmRoVipURyazhjpgZr3JuJ/XifV0ZmfUZ6kmnA8WxSlDGoBJznAHpUEazYyBGFJza0QD5BEWJu0SiYEd/7lv6R5XHOdmntzUqlf53EUwS7YA1XgglNQB1fAAw2AwQN4Ai/g1Xq0nq03633WWrDymR3wC9bHN2rRks8=</latexit><latexit sha1_base64="NlesKwHlcWKEp7yjbs/4l8VOPG4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQEUsigm6Egi50F8E+pA1hMp20QyczYWailNhPceNCEbd+iTv/xmmbhVYPXDiccy/33hMmjCrtOF9WYWFxaXmluFpaW9/Y3LLL200lUolJAwsmZDtEijDKSUNTzUg7kQTFISOtcHgx8Vv3RCoq+K0eJcSPUZ/TiGKkjRTY5bvzrhyIqheMDr1AH10eBHbFqTlTwL/EzUkF5PAC+7PbEziNCdeYIaU6rpNoP0NSU8zIuNRNFUkQHqI+6RjKUUyUn01PH8N9o/RgJKQpruFU/TmRoVipURyazhjpgZr3JuJ/XifV0ZmfUZ6kmnA8WxSlDGoBJznAHpUEazYyBGFJza0QD5BEWJu0SiYEd/7lv6R5XHOdmntzUqlf53EUwS7YA1XgglNQB1fAAw2AwQN4Ai/g1Xq0nq03633WWrDymR3wC9bHN2rRks8=</latexit>

ds2 = �dtdy (K⇠ + 3K3⇠3)

2⇠y2
+

K3dy2
�
K3⇠2 � 2K⇠3⇠ � 3K3⇠23

�

⇠2y2
� ⇠dtd�

2⇠3y2
� 3dt2

16y2
+

d�2

y2
<latexit sha1_base64="n5vKni+dBjIyqCkwxwd9j5xXXnc="></latexit><latexit sha1_base64="n5vKni+dBjIyqCkwxwd9j5xXXnc="></latexit><latexit sha1_base64="n5vKni+dBjIyqCkwxwd9j5xXXnc="></latexit><latexit sha1_base64="n5vKni+dBjIyqCkwxwd9j5xXXnc="></latexit>



• Conformal gravity with spin-3 field   

• asymptotic symmetry algebra corresponds to u(1) currents of          and              , i=3,4,5

Boundary conditions
Near horizon inspired boundary conditions

⌦ = (J d'+ ⇣dt)L0 + (J(3)d'+ ⇣(3)dt)V
(3)
0 + (J(4)d'+ ⇣(4)dt)V

(4)
0

+ (J(5)d'+ ⇣(5)dt)V
(5)
0

<latexit sha1_base64="NM0qxVXnc8ffm0UNtSCkyawWL8o="></latexit><latexit sha1_base64="NM0qxVXnc8ffm0UNtSCkyawWL8o="></latexit><latexit sha1_base64="NM0qxVXnc8ffm0UNtSCkyawWL8o="></latexit><latexit sha1_base64="NM0qxVXnc8ffm0UNtSCkyawWL8o="></latexit>

✏ = ⌘L0 + ⌘(3)V
(3)
0 + ⌘(4)V

(4)
0 + ⌘(5)V

(5)
0

<latexit sha1_base64="wsheTeoGSW+CLWKZOem8QDiHpho="></latexit><latexit sha1_base64="wsheTeoGSW+CLWKZOem8QDiHpho="></latexit><latexit sha1_base64="wsheTeoGSW+CLWKZOem8QDiHpho="></latexit><latexit sha1_base64="wsheTeoGSW+CLWKZOem8QDiHpho="></latexit>

Q[⌘, ⌘(3), ⌘(4), ⌘(5)] = � k

4⇡

Z
d'(⌘(')J (') + �3⌘(3)(')J(3)(') + �4⌘(4)(')J(4)(')

+ �5⌘(5)(')J(5)('))
<latexit sha1_base64="yu+ppj4vZYSBn4kiYhLknyicSTk="></latexit><latexit sha1_base64="yu+ppj4vZYSBn4kiYhLknyicSTk="></latexit><latexit sha1_base64="yu+ppj4vZYSBn4kiYhLknyicSTk="></latexit><latexit sha1_base64="yu+ppj4vZYSBn4kiYhLknyicSTk="></latexit>

1

2
k�i

<latexit sha1_base64="9asXKSu2tSWAh//27XXetLIXRrA=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUQY8FL3qrYD+gCWGz3bRLN5uwOxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC1PBNTjOt1XZ2Nza3qnu1vb2Dw6P7OOTnk4yRVmXJiJRg5BoJrhkXeAg2CBVjMShYP1wejP3+49MaZ7IB8hT5sdkLHnEKQEjBXbdixShhTsrWrOpFzIgAQ/shtN0FsDrxC1JA5XoBPaXN0poFjMJVBCth66Tgl8QBZwKNqt5mWYpoVMyZkNDJYmZ9ovF8TN8bpQRjhJlSgJeqL8nChJrnceh6YwJTPSqNxf/84YZRNd+wWWaAZN0uSjKBIYEz5PAI64YBZEbQqji5lZMJ8SkASavmgnBXX15nfRaTddpuveXjfZdGUcVnaIzdIFcdIXa6BZ1UBdRlKNn9IrerCfrxXq3PpatFaucqaM/sD5/ANZylOY=</latexit><latexit sha1_base64="9asXKSu2tSWAh//27XXetLIXRrA=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUQY8FL3qrYD+gCWGz3bRLN5uwOxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC1PBNTjOt1XZ2Nza3qnu1vb2Dw6P7OOTnk4yRVmXJiJRg5BoJrhkXeAg2CBVjMShYP1wejP3+49MaZ7IB8hT5sdkLHnEKQEjBXbdixShhTsrWrOpFzIgAQ/shtN0FsDrxC1JA5XoBPaXN0poFjMJVBCth66Tgl8QBZwKNqt5mWYpoVMyZkNDJYmZ9ovF8TN8bpQRjhJlSgJeqL8nChJrnceh6YwJTPSqNxf/84YZRNd+wWWaAZN0uSjKBIYEz5PAI64YBZEbQqji5lZMJ8SkASavmgnBXX15nfRaTddpuveXjfZdGUcVnaIzdIFcdIXa6BZ1UBdRlKNn9IrerCfrxXq3PpatFaucqaM/sD5/ANZylOY=</latexit><latexit sha1_base64="9asXKSu2tSWAh//27XXetLIXRrA=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUQY8FL3qrYD+gCWGz3bRLN5uwOxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC1PBNTjOt1XZ2Nza3qnu1vb2Dw6P7OOTnk4yRVmXJiJRg5BoJrhkXeAg2CBVjMShYP1wejP3+49MaZ7IB8hT5sdkLHnEKQEjBXbdixShhTsrWrOpFzIgAQ/shtN0FsDrxC1JA5XoBPaXN0poFjMJVBCth66Tgl8QBZwKNqt5mWYpoVMyZkNDJYmZ9ovF8TN8bpQRjhJlSgJeqL8nChJrnceh6YwJTPSqNxf/84YZRNd+wWWaAZN0uSjKBIYEz5PAI64YBZEbQqji5lZMJ8SkASavmgnBXX15nfRaTddpuveXjfZdGUcVnaIzdIFcdIXa6BZ1UBdRlKNn9IrerCfrxXq3PpatFaucqaM/sD5/ANZylOY=</latexit><latexit sha1_base64="9asXKSu2tSWAh//27XXetLIXRrA=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5IUQY8FL3qrYD+gCWGz3bRLN5uwOxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC1PBNTjOt1XZ2Nza3qnu1vb2Dw6P7OOTnk4yRVmXJiJRg5BoJrhkXeAg2CBVjMShYP1wejP3+49MaZ7IB8hT5sdkLHnEKQEjBXbdixShhTsrWrOpFzIgAQ/shtN0FsDrxC1JA5XoBPaXN0poFjMJVBCth66Tgl8QBZwKNqt5mWYpoVMyZkNDJYmZ9ovF8TN8bpQRjhJlSgJeqL8nChJrnceh6YwJTPSqNxf/84YZRNd+wWWaAZN0uSjKBIYEz5PAI64YBZEbQqji5lZMJ8SkASavmgnBXX15nfRaTddpuveXjfZdGUcVnaIzdIFcdIXa6BZ1UBdRlKNn9IrerCfrxXq3PpatFaucqaM/sD5/ANZylOY=</latexit>

1

2
k

<latexit sha1_base64="GA4XklhnChAs/3Ry2GL9VrF3YNM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF71VsB/QhLLZbtqlm03YnQgl9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6SGS6F4GwVK3ks1p3EoeTec3M797hPXRiTqEacpD2I6UiISjKKVfD/SlOXeLG/MJoNqza27C5B14hWkBgVag+qXP0xYFnOFTFJj+p6bYpBTjYJJPqv4meEpZRM64n1LFY25CfLFzTNyYZUhiRJtSyFZqL8nchobM41D2xlTHJtVby7+5/UzjG6CXKg0Q67YclGUSYIJmQdAhkJzhnJqCWVa2FsJG1MbA9qYKjYEb/XlddJp1D237j1c1Zr3RRxlOINzuAQPrqEJd9CCNjBI4Rle4c3JnBfn3flYtpacYuYU/sD5/AEG2ZGv</latexit><latexit sha1_base64="GA4XklhnChAs/3Ry2GL9VrF3YNM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF71VsB/QhLLZbtqlm03YnQgl9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6SGS6F4GwVK3ks1p3EoeTec3M797hPXRiTqEacpD2I6UiISjKKVfD/SlOXeLG/MJoNqza27C5B14hWkBgVag+qXP0xYFnOFTFJj+p6bYpBTjYJJPqv4meEpZRM64n1LFY25CfLFzTNyYZUhiRJtSyFZqL8nchobM41D2xlTHJtVby7+5/UzjG6CXKg0Q67YclGUSYIJmQdAhkJzhnJqCWVa2FsJG1MbA9qYKjYEb/XlddJp1D237j1c1Zr3RRxlOINzuAQPrqEJd9CCNjBI4Rle4c3JnBfn3flYtpacYuYU/sD5/AEG2ZGv</latexit><latexit sha1_base64="GA4XklhnChAs/3Ry2GL9VrF3YNM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF71VsB/QhLLZbtqlm03YnQgl9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6SGS6F4GwVK3ks1p3EoeTec3M797hPXRiTqEacpD2I6UiISjKKVfD/SlOXeLG/MJoNqza27C5B14hWkBgVag+qXP0xYFnOFTFJj+p6bYpBTjYJJPqv4meEpZRM64n1LFY25CfLFzTNyYZUhiRJtSyFZqL8nchobM41D2xlTHJtVby7+5/UzjG6CXKg0Q67YclGUSYIJmQdAhkJzhnJqCWVa2FsJG1MbA9qYKjYEb/XlddJp1D237j1c1Zr3RRxlOINzuAQPrqEJd9CCNjBI4Rle4c3JnBfn3flYtpacYuYU/sD5/AEG2ZGv</latexit><latexit sha1_base64="GA4XklhnChAs/3Ry2GL9VrF3YNM=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF71VsB/QhLLZbtqlm03YnQgl9G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikY5JMM95miUx0L6SGS6F4GwVK3ks1p3EoeTec3M797hPXRiTqEacpD2I6UiISjKKVfD/SlOXeLG/MJoNqza27C5B14hWkBgVag+qXP0xYFnOFTFJj+p6bYpBTjYJJPqv4meEpZRM64n1LFY25CfLFzTNyYZUhiRJtSyFZqL8nchobM41D2xlTHJtVby7+5/UzjG6CXKg0Q67YclGUSYIJmQdAhkJzhnJqCWVa2FsJG1MbA9qYKjYEb/XlddJp1D237j1c1Zr3RRxlOINzuAQPrqEJd9CCNjBI4Rle4c3JnBfn3flYtpacYuYU/sD5/AEG2ZGv</latexit>

sl5
<latexit sha1_base64="Npo5ubUnH3zTajCFDw8NKSBQ6P0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseCF71VsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqW19Y3NrfJ2ZWd3b/+genjUNnGqKWvRWMS6GxLDBFesZbkVrJtoRmQoWCec3OZ+54lpw2P1aKcJCyQZKR5xSmwuGTG4GlRrXt2bA68SvyA1KNAcVL/6w5imkilLBTGm53uJDTKiLaeCzSr91LCE0AkZsZ6jikhmgmx+6wyfOWWIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4Ki4Ef/nlVdK+qPte3X+4rDXuizjKcAKncA4+XEMD7qAJLaAwhmd4hTck0Qt6Rx+L1hIqZo7hD9DnD9Ygjhw=</latexit><latexit sha1_base64="Npo5ubUnH3zTajCFDw8NKSBQ6P0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseCF71VsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqW19Y3NrfJ2ZWd3b/+genjUNnGqKWvRWMS6GxLDBFesZbkVrJtoRmQoWCec3OZ+54lpw2P1aKcJCyQZKR5xSmwuGTG4GlRrXt2bA68SvyA1KNAcVL/6w5imkilLBTGm53uJDTKiLaeCzSr91LCE0AkZsZ6jikhmgmx+6wyfOWWIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4Ki4Ef/nlVdK+qPte3X+4rDXuizjKcAKncA4+XEMD7qAJLaAwhmd4hTck0Qt6Rx+L1hIqZo7hD9DnD9Ygjhw=</latexit><latexit sha1_base64="Npo5ubUnH3zTajCFDw8NKSBQ6P0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseCF71VsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqW19Y3NrfJ2ZWd3b/+genjUNnGqKWvRWMS6GxLDBFesZbkVrJtoRmQoWCec3OZ+54lpw2P1aKcJCyQZKR5xSmwuGTG4GlRrXt2bA68SvyA1KNAcVL/6w5imkilLBTGm53uJDTKiLaeCzSr91LCE0AkZsZ6jikhmgmx+6wyfOWWIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4Ki4Ef/nlVdK+qPte3X+4rDXuizjKcAKncA4+XEMD7qAJLaAwhmd4hTck0Qt6Rx+L1hIqZo7hD9DnD9Ygjhw=</latexit><latexit sha1_base64="Npo5ubUnH3zTajCFDw8NKSBQ6P0=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseCF71VsB/QLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWM/7RqW19Y3NrfJ2ZWd3b/+genjUNnGqKWvRWMS6GxLDBFesZbkVrJtoRmQoWCec3OZ+54lpw2P1aKcJCyQZKR5xSmwuGTG4GlRrXt2bA68SvyA1KNAcVL/6w5imkilLBTGm53uJDTKiLaeCzSr91LCE0AkZsZ6jikhmgmx+6wyfOWWIo1i7UhbP1d8TGZHGTGXoOiWxY7Ps5eJ/Xi+10U2QcZWklim6WBSlAtsY54/jIdeMWjF1hFDN3a2Yjokm1Lp4Ki4Ef/nlVdK+qPte3X+4rDXuizjKcAKncA4+XEMD7qAJLaAwhmd4hTck0Qt6Rx+L1hIqZo7hD9DnD9Ygjhw=</latexit>

dynamical 
fields



• In the metric formulation, the diagonal generators are those of time translations 
and        ,                                 (remember the symmetric field from the beginning) 

•                :  Ricci scalar of the metric and first several curvature invariants vanish, as 
well as Einstein tensor 

• One could analogously apply same boundary conditions to other theories from new 
conformal higher spin gravities and consider asymptotic solutions

Boundary conditions

Y = a(⇢)(Pt � SLyy)
<latexit sha1_base64="W81QL23GouUsy+eVyStlH2sJAEc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR2oVlRgTdCAU3Ci4q2oe0w5BJ0zY0kwxJRhjGLvwVNy4UcetvuPNvTNtZaOuBC4dz7uXee4KIUaUd59vKLSwuLa/kVwtr6xubW/b2TkOJWGJSx4IJ2QqQIoxyUtdUM9KKJEFhwEgzGF6M/eYDkYoKfqeTiHgh6nPaoxhpI/n23v05KnXkQJRLNV8f3V77aZKMyr5ddCrOBHCeuBkpggw13/7qdAWOQ8I1ZkiptutE2kuR1BQzMip0YkUihIeoT9qGchQS5aWT+0fw0Chd2BPSFNdwov6eSFGoVBIGpjNEeqBmvbH4n9eOde/MSymPYk04ni7qxQxqAcdhwC6VBGuWGIKwpOZWiAdIIqxNZAUTgjv78jxpHFdcp+LenBSrV1kcebAPDkAJuOAUVMElqIE6wOARPINX8GY9WS/Wu/Uxbc1Z2cwu+APr8wdN0pUE</latexit><latexit sha1_base64="W81QL23GouUsy+eVyStlH2sJAEc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR2oVlRgTdCAU3Ci4q2oe0w5BJ0zY0kwxJRhjGLvwVNy4UcetvuPNvTNtZaOuBC4dz7uXee4KIUaUd59vKLSwuLa/kVwtr6xubW/b2TkOJWGJSx4IJ2QqQIoxyUtdUM9KKJEFhwEgzGF6M/eYDkYoKfqeTiHgh6nPaoxhpI/n23v05KnXkQJRLNV8f3V77aZKMyr5ddCrOBHCeuBkpggw13/7qdAWOQ8I1ZkiptutE2kuR1BQzMip0YkUihIeoT9qGchQS5aWT+0fw0Chd2BPSFNdwov6eSFGoVBIGpjNEeqBmvbH4n9eOde/MSymPYk04ni7qxQxqAcdhwC6VBGuWGIKwpOZWiAdIIqxNZAUTgjv78jxpHFdcp+LenBSrV1kcebAPDkAJuOAUVMElqIE6wOARPINX8GY9WS/Wu/Uxbc1Z2cwu+APr8wdN0pUE</latexit><latexit sha1_base64="W81QL23GouUsy+eVyStlH2sJAEc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR2oVlRgTdCAU3Ci4q2oe0w5BJ0zY0kwxJRhjGLvwVNy4UcetvuPNvTNtZaOuBC4dz7uXee4KIUaUd59vKLSwuLa/kVwtr6xubW/b2TkOJWGJSx4IJ2QqQIoxyUtdUM9KKJEFhwEgzGF6M/eYDkYoKfqeTiHgh6nPaoxhpI/n23v05KnXkQJRLNV8f3V77aZKMyr5ddCrOBHCeuBkpggw13/7qdAWOQ8I1ZkiptutE2kuR1BQzMip0YkUihIeoT9qGchQS5aWT+0fw0Chd2BPSFNdwov6eSFGoVBIGpjNEeqBmvbH4n9eOde/MSymPYk04ni7qxQxqAcdhwC6VBGuWGIKwpOZWiAdIIqxNZAUTgjv78jxpHFdcp+LenBSrV1kcebAPDkAJuOAUVMElqIE6wOARPINX8GY9WS/Wu/Uxbc1Z2cwu+APr8wdN0pUE</latexit><latexit sha1_base64="W81QL23GouUsy+eVyStlH2sJAEc=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR2oVlRgTdCAU3Ci4q2oe0w5BJ0zY0kwxJRhjGLvwVNy4UcetvuPNvTNtZaOuBC4dz7uXee4KIUaUd59vKLSwuLa/kVwtr6xubW/b2TkOJWGJSx4IJ2QqQIoxyUtdUM9KKJEFhwEgzGF6M/eYDkYoKfqeTiHgh6nPaoxhpI/n23v05KnXkQJRLNV8f3V77aZKMyr5ddCrOBHCeuBkpggw13/7qdAWOQ8I1ZkiptutE2kuR1BQzMip0YkUihIeoT9qGchQS5aWT+0fw0Chd2BPSFNdwov6eSFGoVBIGpjNEeqBmvbH4n9eOde/MSymPYk04ni7qxQxqAcdhwC6VBGuWGIKwpOZWiAdIIqxNZAUTgjv78jxpHFdcp+LenBSrV1kcebAPDkAJuOAUVMElqIE6wOARPINX8GY9WS/Wu/Uxbc1Z2cwu+APr8wdN0pUE</latexit>

ds2 = d1(⇢)dr
2 + d2(⇢,K,K3,K5)d�

2 + 2d3(⇢,K,K3,K5, ⇠, ⇠3, ⇠5)d�dt+ d2(⇢, ⇠, ⇠3, ⇠5)dt
2

<latexit sha1_base64="zFqRFvnH400crSSn2FXtSuy7NGU="></latexit><latexit sha1_base64="zFqRFvnH400crSSn2FXtSuy7NGU="></latexit><latexit sha1_base64="zFqRFvnH400crSSn2FXtSuy7NGU="></latexit><latexit sha1_base64="zFqRFvnH400crSSn2FXtSuy7NGU="></latexit>

⇢ ! 1
<latexit sha1_base64="IV33wZ15PLfnaVuWdT98wjP313s=">AAAB/3icbVBNS8NAEN3Ur1q/qoIXL4tF8FQSEfRY8KK3CrYVmlI2202zdLMbdidKiD34V7x4UMSrf8Ob/8Ztm4O2Phh4vDfDzLwgEdyA6347paXlldW18nplY3Nre6e6u9c2KtWUtagSSt8FxDDBJWsBB8HuEs1IHAjWCUaXE79zz7ThSt5ClrBeTIaSh5wSsFK/euDrSPmaDyMgWqsH7HMZQtav1ty6OwVeJF5BaqhAs1/98geKpjGTQAUxpuu5CfRyooFTwcYVPzUsIXREhqxrqSQxM718ev8YH1tlgEOlbUnAU/X3RE5iY7I4sJ0xgcjMexPxP6+bQnjRy7lMUmCSzhaFqcCg8CQMPOCaURCZJYRqbm/FNCKaULCRVWwI3vzLi6R9WvfcundzVmtcF3GU0SE6QifIQ+eoga5QE7UQRY/oGb2iN+fJeXHenY9Za8kpZvbRHzifP53kln4=</latexit><latexit sha1_base64="IV33wZ15PLfnaVuWdT98wjP313s=">AAAB/3icbVBNS8NAEN3Ur1q/qoIXL4tF8FQSEfRY8KK3CrYVmlI2202zdLMbdidKiD34V7x4UMSrf8Ob/8Ztm4O2Phh4vDfDzLwgEdyA6347paXlldW18nplY3Nre6e6u9c2KtWUtagSSt8FxDDBJWsBB8HuEs1IHAjWCUaXE79zz7ThSt5ClrBeTIaSh5wSsFK/euDrSPmaDyMgWqsH7HMZQtav1ty6OwVeJF5BaqhAs1/98geKpjGTQAUxpuu5CfRyooFTwcYVPzUsIXREhqxrqSQxM718ev8YH1tlgEOlbUnAU/X3RE5iY7I4sJ0xgcjMexPxP6+bQnjRy7lMUmCSzhaFqcCg8CQMPOCaURCZJYRqbm/FNCKaULCRVWwI3vzLi6R9WvfcundzVmtcF3GU0SE6QifIQ+eoga5QE7UQRY/oGb2iN+fJeXHenY9Za8kpZvbRHzifP53kln4=</latexit><latexit sha1_base64="IV33wZ15PLfnaVuWdT98wjP313s=">AAAB/3icbVBNS8NAEN3Ur1q/qoIXL4tF8FQSEfRY8KK3CrYVmlI2202zdLMbdidKiD34V7x4UMSrf8Ob/8Ztm4O2Phh4vDfDzLwgEdyA6347paXlldW18nplY3Nre6e6u9c2KtWUtagSSt8FxDDBJWsBB8HuEs1IHAjWCUaXE79zz7ThSt5ClrBeTIaSh5wSsFK/euDrSPmaDyMgWqsH7HMZQtav1ty6OwVeJF5BaqhAs1/98geKpjGTQAUxpuu5CfRyooFTwcYVPzUsIXREhqxrqSQxM718ev8YH1tlgEOlbUnAU/X3RE5iY7I4sJ0xgcjMexPxP6+bQnjRy7lMUmCSzhaFqcCg8CQMPOCaURCZJYRqbm/FNCKaULCRVWwI3vzLi6R9WvfcundzVmtcF3GU0SE6QifIQ+eoga5QE7UQRY/oGb2iN+fJeXHenY9Za8kpZvbRHzifP53kln4=</latexit><latexit sha1_base64="IV33wZ15PLfnaVuWdT98wjP313s=">AAAB/3icbVBNS8NAEN3Ur1q/qoIXL4tF8FQSEfRY8KK3CrYVmlI2202zdLMbdidKiD34V7x4UMSrf8Ob/8Ztm4O2Phh4vDfDzLwgEdyA6347paXlldW18nplY3Nre6e6u9c2KtWUtagSSt8FxDDBJWsBB8HuEs1IHAjWCUaXE79zz7ThSt5ClrBeTIaSh5wSsFK/euDrSPmaDyMgWqsH7HMZQtav1ty6OwVeJF5BaqhAs1/98geKpjGTQAUxpuu5CfRyooFTwcYVPzUsIXREhqxrqSQxM718ev8YH1tlgEOlbUnAU/X3RE5iY7I4sJ0xgcjMexPxP6+bQnjRy7lMUmCSzhaFqcCg8CQMPOCaURCZJYRqbm/FNCKaULCRVWwI3vzLi6R9WvfcundzVmtcF3GU0SE6QifIQ+eoga5QE7UQRY/oGb2iN+fJeXHenY9Za8kpZvbRHzifP53kln4=</latexit>

syy
<latexit sha1_base64="jCvtZkrn6xg4grjJxXumn7sglPg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkZuZ3nqg2TMkHmyU0FHgkWcwItk5qm0GeZdNBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYY20Z4XRa6aeGJphM8Ij2HJVYUBPm82un6MwpQxQr7UpaNFd/T+RYGJOJyHUKbMdm2ZuJ/3m91MbXYc5kkloqyWJRnHJkFZq9joZMU2J55ggmmrlbERljjYl1AVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pA4BGe4RXePOW9eO/ex6K15BUzx/AH3ucPFs6PeQ==</latexit><latexit sha1_base64="jCvtZkrn6xg4grjJxXumn7sglPg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkZuZ3nqg2TMkHmyU0FHgkWcwItk5qm0GeZdNBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYY20Z4XRa6aeGJphM8Ij2HJVYUBPm82un6MwpQxQr7UpaNFd/T+RYGJOJyHUKbMdm2ZuJ/3m91MbXYc5kkloqyWJRnHJkFZq9joZMU2J55ggmmrlbERljjYl1AVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pA4BGe4RXePOW9eO/ex6K15BUzx/AH3ucPFs6PeQ==</latexit><latexit sha1_base64="jCvtZkrn6xg4grjJxXumn7sglPg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkZuZ3nqg2TMkHmyU0FHgkWcwItk5qm0GeZdNBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYY20Z4XRa6aeGJphM8Ij2HJVYUBPm82un6MwpQxQr7UpaNFd/T+RYGJOJyHUKbMdm2ZuJ/3m91MbXYc5kkloqyWJRnHJkFZq9joZMU2J55ggmmrlbERljjYl1AVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pA4BGe4RXePOW9eO/ex6K15BUzx/AH3ucPFs6PeQ==</latexit><latexit sha1_base64="jCvtZkrn6xg4grjJxXumn7sglPg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF71FMA9IljA7mU3GzGOZmRWWJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkZuZ3nqg2TMkHmyU0FHgkWcwItk5qm0GeZdNBtebX/TnQKgkKUoMCzUH1qz9UJBVUWsKxMb3AT2yYY20Z4XRa6aeGJphM8Ij2HJVYUBPm82un6MwpQxQr7UpaNFd/T+RYGJOJyHUKbMdm2ZuJ/3m91MbXYc5kkloqyWJRnHJkFZq9joZMU2J55ggmmrlbERljjYl1AVVcCMHyy6ukfVEP/Hpwf1lr3BVxlOEETuEcAriCBtxCE1pA4BGe4RXePOW9eO/ex6K15BUzx/AH3ucPFs6PeQ==</latexit>
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Conclusion
• We have presented an infinite class of models for conformal higher spin gravities 

that extends that of Pope and Townsend 

• There are infinitely many examples of the new theories with a finite number of 
higher spin fields   

• The new theories contain finite number of Fradkin-Tseytlin fields with higher 
derivatives in the gauge transformations 

• The holography of these theories admits near horizon inspired boundary 
conditions, which can be generalised to all the models of  new theories 

• Imposing most general boundary conditions leads to loop algebra of the underlying 
gauge algebra as expected, that is as well true for all the examples of the new 
theories



Thank you!



One parameter subgroups of so(3,2)

• Rotating Einstein gravity solutions in 3d, of the group so(2,2) have been classified by 
Banados, Henneaux, Teitelboim, Zanelli 

• Classification of the solutions of conformal gravity in 3d

New cases

generalised 
so(2,2) cases



Classification of holographic solutions
General rotating solution of conformal gravity

ds2 =
4r2dr2

a2 � 2ar(er � 2c) + 4r2 (br2 + c2 � cer)
+

2c1(a+ 2r(�br + c+ r))dTd�

a
+ r2d�2

+
2c21

�
a(�2b+ e+ 2) + 2r

��
b2 � 3b+ 1

�
r + c(�2b+ e+ 2)

��
dT 2

a2
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• Setting asymptotically AdS bcs in the metric formulation [Afshar,Grumiller,…]  fixes 
coefficients and determines mass and angular momentum 

• There is third coefficient that stays unfixed under this condition 

• The solutions we obtained can be related to this one by fixing coefficients, 
coordinate transformations or Weyl transformations



Conformal gravity and conformal higher spin theories
Higher spin algebras

• The spectrum is given by 

• The invariant trace is also known from the literature, so one can write down the 
Chern-Simons action     [Mkrtchyan, Joung]


