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Determinant operators

• Dual to the insertion of a ``giant graviton’’ D3 brane at the boundary


• Wraps asymptotically


• n determines orientation, m determines size 


• Target: multi-determinant correlators at large N

Dm,~n(x) = det
h
m 1N⇥N + ~n · ~�(x)

i
m 2 C ~n 2 C6 ~n2 = 0

<latexit sha1_base64="iO5/+qbwtHLLcFF8RHr7te3CYi8="></latexit>

R+ ⇥ S3 ⇢ AdS5 ⇥ S5

<latexit sha1_base64="OZOe9vWqn0XL0PtOmRG1vUI/ip0=">AAACGXicbVDLSgMxFM34rPU16tJNsAiCUGa0RZdVNy6rtQ/oTEsmTdvQzIPkjlCG/oYbf8WNC0Vc6sq/MdMW1NYDgcM593JzjhcJrsCyvoyFxaXlldXMWnZ9Y3Nr29zZrakwlpRVaShC2fCIYoIHrAocBGtEkhHfE6zuDa5Sv37PpOJhcAfDiLk+6QW8yykBLbVNy/EJ9D0vuR21jrED3GcKV1qn2FGxpxjgi06lXfwxim0zZ+WtMfA8sackh6Yot80PpxPS2GcBUEGUatpWBG5CJHAq2CjrxIpFhA5IjzU1DYg+5CbjZCN8qJUO7oZSvwDwWP29kRBfqaHv6ck0h5r1UvE/rxlD99xNeBDFwAI6OdSNBYYQpzXhDpeMghhqQqjk+q+Y9okkFHSZWV2CPRt5ntRO8nYhX7wp5EqX0zoyaB8doCNkozNUQteojKqIogf0hF7Qq/FoPBtvxvtkdMGY7uyhPzA+vwFHvZ80</latexit>



D-brane saddles 
AdS5 ⇥ S5

<latexit sha1_base64="gTE5+vp5mSdPTxiXm72ewZFXcK8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0nEoseqF4+V2g9oY9hstu3SzSbsTgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5QSK4Bsf5tgpr6xubW8Xt0s7u3v6BfXjU0nGqKGvSWMSqExDNBJesCRwE6ySKkSgQrB2M7mZ+e8yU5rF8hEnCvIgMJO9zSsBIvm3fhA2/invAI6Zx46nq22Wn4syBV4mbkzLKUfftr14Y0zRiEqggWnddJwEvIwo4FWxa6qWaJYSOyIB1DZXELPKy+eVTfGaUEPdjZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1U+hfexmXSQpM0sWifiowxHgWAw65YhTExBBCFTe3YjokilAwYZVMCO7yy6ukdVFxLyvVh8ty7TaPo4hO0Ck6Ry66QjV0j+qoiSgao2f0it6szHqx3q2PRWvBymeO0R9Ynz/ZNJKD</latexit>

Dm1,~n1(x1)

<latexit sha1_base64="PTb051mepjuyynndCG15KDZZn2I=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREKros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+ctllo64ELh3Pu5d57/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+8Hrit0dESBrxezWOiRuiPqcBxUhpyTMPUwcjBm8yLw09+9QZEQy5Z2eVB88+8cyyVbWmgIvEzkkZ5Gh45pfTi3ASEq4wQ1J2bStWboqEopiRrOQkksQID1GfdDXlKCTSTadfZPBYKz0YREIXV3Cq/p5IUSjlOPR1Z4jUQM57E/E/r5uo4NJNKY8TRTieLQoSBlUEJ5HAHhUEKzbWBGFB9a0QD5BAWOngSjoEe/7lRdI6q9q16vldrVy/yuMoggNwBCrABhegDm5BAzQBBo/gGbyCN+PJeDHejY9Za8HIZ/bBHxifP3arl0Q=</latexit>

Dm2,~n2(x2)

<latexit sha1_base64="YkBv2w3hM45Vx5BbB7bJ0dLG3nE=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpQkVHRZ1IXLCvYBTQiT6aQdOpmEmUmxhGzc+CtuXCji1n9w5984fSy0euDC4Zx7ufeeIGFUKsv6MgpLyyura8X10sbm1vaOubvXknEqMGnimMWiEyBJGOWkqahipJMIgqKAkXYwvJr47RERksb8To0T4kWoz2lIMVJa8s3DzMWIwevczyLfOXVHBEPuO3nl3ndOfLNsVa0p4F9iz0kZzNHwzU+3F+M0IlxhhqTs2laivAwJRTEjeclNJUkQHqI+6WrKUUSkl02/yOGxVnowjIUuruBU/TmRoUjKcRTozgipgVz0JuJ/XjdV4YWXUZ6kinA8WxSmDKoYTiKBPSoIVmysCcKC6lshHiCBsNLBlXQI9uLLf0nLqdq16tltrVy/nMdRBAfgCFSADc5BHdyABmgCDB7AE3gBr8aj8Wy8Ge+z1oIxn9kHv2B8fAN7TZdH</latexit>

Dm3,~n3(x3)

<latexit sha1_base64="BaiM8W8P9m80dgo9hZbLGgKbino=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpTEVnRZ1IXLCvYBTQiT6bQdOpmEmUmxhGzc+CtuXCji1n9w5984bbPQ1gMXDufcy733+BGjUlnWt5FbWl5ZXcuvFzY2t7Z3zN29pgxjgUkDhywUbR9JwignDUUVI+1IEBT4jLT84fXEb42IkDTk92ocETdAfU57FCOlJc88TByMGLxJvSTwKqfOiGDIvUpaevAqJ55ZtMrWFHCR2Bkpggx1z/xyuiGOA8IVZkjKjm1Fyk2QUBQzkhacWJII4SHqk46mHAVEusn0ixQea6ULe6HQxRWcqr8nEhRIOQ583RkgNZDz3kT8z+vEqnfpJpRHsSIczxb1YgZVCCeRwC4VBCs21gRhQfWtEA+QQFjp4Ao6BHv+5UXSPCvb1fL5XbVYu8riyIMDcARKwAYXoAZuQR00AAaP4Bm8gjfjyXgx3o2PWWvOyGb2wR8Ynz9/75dK</latexit>

Dm4,~n4(x4)

<latexit sha1_base64="aQgxeAKRZ/MkuzOwdbvD5+9AfVg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREIros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+cPhbaeuDC4Zx7ufeeIGFUKsv6NgpLyyura8X10sbm1vaOubvXlHEqMGngmMWiHSBJGOWkoahipJ0IgqKAkVYwuB77rSERksb8Xo0S4kWox2lIMVJa8s3DzMWIwZvczyLfOXWHBEPuO3nlwXdOfLNsVa0J4CKxZ6QMZqj75pfbjXEaEa4wQ1J2bCtRXoaEopiRvOSmkiQID1CPdDTlKCLSyyZf5PBYK10YxkIXV3Ci/p7IUCTlKAp0Z4RUX857Y/E/r5Oq8NLLKE9SRTieLgpTBlUMx5HALhUEKzbSBGFB9a0Q95FAWOngSjoEe/7lRdI8q9pO9fzOKdeuZnEUwQE4AhVggwtQA7egDhoAg0fwDF7Bm/FkvBjvxse0tWDMZvbBHxifP4SRl00=</latexit>

M4

<latexit sha1_base64="aZindBGpX6EXX2UDO+TU25XAvcQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolU9Fj04kWoaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDP1W09cGxGrRxwn3I/oQIlQMIpWerjrVXulsltxZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YqmjEjZ/NTp2QU6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7QheIsvL5PmecWrVi7uq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmSOfFeXc+5q0rTj5zBH/gfP4A0UONgA==</latexit>

e�NScl
M4 (IIB open + closed)

<latexit sha1_base64="5bXFX7ABy/QC25qLXitzRaE+1RY="></latexit>



D-brane saddles 
AdS5 ⇥ S5

<latexit sha1_base64="gTE5+vp5mSdPTxiXm72ewZFXcK8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0nEoseqF4+V2g9oY9hstu3SzSbsTgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5QSK4Bsf5tgpr6xubW8Xt0s7u3v6BfXjU0nGqKGvSWMSqExDNBJesCRwE6ySKkSgQrB2M7mZ+e8yU5rF8hEnCvIgMJO9zSsBIvm3fhA2/invAI6Zx46nq22Wn4syBV4mbkzLKUfftr14Y0zRiEqggWnddJwEvIwo4FWxa6qWaJYSOyIB1DZXELPKy+eVTfGaUEPdjZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1U+hfexmXSQpM0sWifiowxHgWAw65YhTExBBCFTe3YjokilAwYZVMCO7yy6ukdVFxLyvVh8ty7TaPo4hO0Ck6Ry66QjV0j+qoiSgao2f0it6szHqx3q2PRWvBymeO0R9Ynz/ZNJKD</latexit>

Dm1,~n1(x1)

<latexit sha1_base64="PTb051mepjuyynndCG15KDZZn2I=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREKros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+ctllo64ELh3Pu5d57/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+8Hrit0dESBrxezWOiRuiPqcBxUhpyTMPUwcjBm8yLw09+9QZEQy5Z2eVB88+8cyyVbWmgIvEzkkZ5Gh45pfTi3ASEq4wQ1J2bStWboqEopiRrOQkksQID1GfdDXlKCTSTadfZPBYKz0YREIXV3Cq/p5IUSjlOPR1Z4jUQM57E/E/r5uo4NJNKY8TRTieLQoSBlUEJ5HAHhUEKzbWBGFB9a0QD5BAWOngSjoEe/7lRdI6q9q16vldrVy/yuMoggNwBCrABhegDm5BAzQBBo/gGbyCN+PJeDHejY9Za8HIZ/bBHxifP3arl0Q=</latexit>

Dm2,~n2(x2)

<latexit sha1_base64="YkBv2w3hM45Vx5BbB7bJ0dLG3nE=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpQkVHRZ1IXLCvYBTQiT6aQdOpmEmUmxhGzc+CtuXCji1n9w5984fSy0euDC4Zx7ufeeIGFUKsv6MgpLyyura8X10sbm1vaOubvXknEqMGnimMWiEyBJGOWkqahipJMIgqKAkXYwvJr47RERksb8To0T4kWoz2lIMVJa8s3DzMWIwevczyLfOXVHBEPuO3nl3ndOfLNsVa0p4F9iz0kZzNHwzU+3F+M0IlxhhqTs2laivAwJRTEjeclNJUkQHqI+6WrKUUSkl02/yOGxVnowjIUuruBU/TmRoUjKcRTozgipgVz0JuJ/XjdV4YWXUZ6kinA8WxSmDKoYTiKBPSoIVmysCcKC6lshHiCBsNLBlXQI9uLLf0nLqdq16tltrVy/nMdRBAfgCFSADc5BHdyABmgCDB7AE3gBr8aj8Wy8Ge+z1oIxn9kHv2B8fAN7TZdH</latexit>

Dm3,~n3(x3)

<latexit sha1_base64="BaiM8W8P9m80dgo9hZbLGgKbino=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpTEVnRZ1IXLCvYBTQiT6bQdOpmEmUmxhGzc+CtuXCji1n9w5984bbPQ1gMXDufcy733+BGjUlnWt5FbWl5ZXcuvFzY2t7Z3zN29pgxjgUkDhywUbR9JwignDUUVI+1IEBT4jLT84fXEb42IkDTk92ocETdAfU57FCOlJc88TByMGLxJvSTwKqfOiGDIvUpaevAqJ55ZtMrWFHCR2Bkpggx1z/xyuiGOA8IVZkjKjm1Fyk2QUBQzkhacWJII4SHqk46mHAVEusn0ixQea6ULe6HQxRWcqr8nEhRIOQ583RkgNZDz3kT8z+vEqnfpJpRHsSIczxb1YgZVCCeRwC4VBCs21gRhQfWtEA+QQFjp4Ao6BHv+5UXSPCvb1fL5XbVYu8riyIMDcARKwAYXoAZuQR00AAaP4Bm8gjfjyXgx3o2PWWvOyGb2wR8Ynz9/75dK</latexit>

Dm4,~n4(x4)

<latexit sha1_base64="aQgxeAKRZ/MkuzOwdbvD5+9AfVg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREIros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+cPhbaeuDC4Zx7ufeeIGFUKsv6NgpLyyura8X10sbm1vaOubvXlHEqMGngmMWiHSBJGOWkoahipJ0IgqKAkVYwuB77rSERksb8Xo0S4kWox2lIMVJa8s3DzMWIwZvczyLfOXWHBEPuO3nlwXdOfLNsVa0J4CKxZ6QMZqj75pfbjXEaEa4wQ1J2bCtRXoaEopiRvOSmkiQID1CPdDTlKCLSyyZf5PBYK10YxkIXV3Ci/p7IUCTlKAp0Z4RUX857Y/E/r5Oq8NLLKE9SRTieLgpTBlUMx5HALhUEKzbSBGFB9a0Q95FAWOngSjoEe/7lRdI8q9pO9fzOKdeuZnEUwQE4AhVggwtQA7egDhoAg0fwDF7Bm/FkvBjvxse0tWDMZvbBHxifP4SRl00=</latexit>

M4

<latexit sha1_base64="aZindBGpX6EXX2UDO+TU25XAvcQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolU9Fj04kWoaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDP1W09cGxGrRxwn3I/oQIlQMIpWerjrVXulsltxZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YqmjEjZ/NTp2QU6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7QheIsvL5PmecWrVi7uq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmSOfFeXc+5q0rTj5zBH/gfP4A0UONgA==</latexit>

e�NScl
M4 (IIB open + closed)

<latexit sha1_base64="5bXFX7ABy/QC25qLXitzRaE+1RY="></latexit>

STr(~nc · ~�)r

<latexit sha1_base64="Eiioj+NjbYYv4oIKc9MnQ5kz9yQ=">AAACEnicbVA7T8MwGHTKq5RXgJHFokJqlypBRTBWsDAW0ZfUhMpx3daq7US2U6mK+htY+CssDCDEysTGv8FNM0DLSZbOd98n+y6IGFXacb6t3Nr6xuZWfruws7u3f2AfHrVUGEtMmjhkoewESBFGBWlqqhnpRJIgHjDSDsY3c789IVLRUDT0NCI+R0NBBxQjbaSeXfY40iPJk/uGnMGSNyEYih6GHu6HGqZXrz6i5QfZs4tOxUkBV4mbkSLIUO/ZX14/xDEnQmOGlOq6TqT9BElNMSOzghcrEiE8RkPSNVQgTpSfpJFm8MwofTgIpTlCw1T9vZEgrtSUB2ZyHkAte3PxP68b68GVn1ARxZoIvHhoEDOoQzjvB/apJFizqSEIS2r+CvEISYS1abFgSnCXI6+S1nnFrVYu7qrF2nVWRx6cgFNQAi64BDVwC+qgCTB4BM/gFbxZT9aL9W59LEZzVrZzDP7A+vwBziSc6w==</latexit>



Multiple saddles
AdS5 ⇥ S5

<latexit sha1_base64="gTE5+vp5mSdPTxiXm72ewZFXcK8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0nEoseqF4+V2g9oY9hstu3SzSbsTgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5QSK4Bsf5tgpr6xubW8Xt0s7u3v6BfXjU0nGqKGvSWMSqExDNBJesCRwE6ySKkSgQrB2M7mZ+e8yU5rF8hEnCvIgMJO9zSsBIvm3fhA2/invAI6Zx46nq22Wn4syBV4mbkzLKUfftr14Y0zRiEqggWnddJwEvIwo4FWxa6qWaJYSOyIB1DZXELPKy+eVTfGaUEPdjZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1U+hfexmXSQpM0sWifiowxHgWAw65YhTExBBCFTe3YjokilAwYZVMCO7yy6ukdVFxLyvVh8ty7TaPo4hO0Ck6Ry66QjV0j+qoiSgao2f0it6szHqx3q2PRWvBymeO0R9Ynz/ZNJKD</latexit>

Dm1,~n1(x1)

<latexit sha1_base64="PTb051mepjuyynndCG15KDZZn2I=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREKros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+ctllo64ELh3Pu5d57/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+8Hrit0dESBrxezWOiRuiPqcBxUhpyTMPUwcjBm8yLw09+9QZEQy5Z2eVB88+8cyyVbWmgIvEzkkZ5Gh45pfTi3ASEq4wQ1J2bStWboqEopiRrOQkksQID1GfdDXlKCTSTadfZPBYKz0YREIXV3Cq/p5IUSjlOPR1Z4jUQM57E/E/r5uo4NJNKY8TRTieLQoSBlUEJ5HAHhUEKzbWBGFB9a0QD5BAWOngSjoEe/7lRdI6q9q16vldrVy/yuMoggNwBCrABhegDm5BAzQBBo/gGbyCN+PJeDHejY9Za8HIZ/bBHxifP3arl0Q=</latexit>

Dm2,~n2(x2)

<latexit sha1_base64="YkBv2w3hM45Vx5BbB7bJ0dLG3nE=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpQkVHRZ1IXLCvYBTQiT6aQdOpmEmUmxhGzc+CtuXCji1n9w5984fSy0euDC4Zx7ufeeIGFUKsv6MgpLyyura8X10sbm1vaOubvXknEqMGnimMWiEyBJGOWkqahipJMIgqKAkXYwvJr47RERksb8To0T4kWoz2lIMVJa8s3DzMWIwevczyLfOXVHBEPuO3nl3ndOfLNsVa0p4F9iz0kZzNHwzU+3F+M0IlxhhqTs2laivAwJRTEjeclNJUkQHqI+6WrKUUSkl02/yOGxVnowjIUuruBU/TmRoUjKcRTozgipgVz0JuJ/XjdV4YWXUZ6kinA8WxSmDKoYTiKBPSoIVmysCcKC6lshHiCBsNLBlXQI9uLLf0nLqdq16tltrVy/nMdRBAfgCFSADc5BHdyABmgCDB7AE3gBr8aj8Wy8Ge+z1oIxn9kHv2B8fAN7TZdH</latexit>

Dm3,~n3(x3)

<latexit sha1_base64="BaiM8W8P9m80dgo9hZbLGgKbino=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpTEVnRZ1IXLCvYBTQiT6bQdOpmEmUmxhGzc+CtuXCji1n9w5984bbPQ1gMXDufcy733+BGjUlnWt5FbWl5ZXcuvFzY2t7Z3zN29pgxjgUkDhywUbR9JwignDUUVI+1IEBT4jLT84fXEb42IkDTk92ocETdAfU57FCOlJc88TByMGLxJvSTwKqfOiGDIvUpaevAqJ55ZtMrWFHCR2Bkpggx1z/xyuiGOA8IVZkjKjm1Fyk2QUBQzkhacWJII4SHqk46mHAVEusn0ixQea6ULe6HQxRWcqr8nEhRIOQ583RkgNZDz3kT8z+vEqnfpJpRHsSIczxb1YgZVCCeRwC4VBCs21gRhQfWtEA+QQFjp4Ao6BHv+5UXSPCvb1fL5XbVYu8riyIMDcARKwAYXoAZuQR00AAaP4Bm8gjfjyXgx3o2PWWvOyGb2wR8Ynz9/75dK</latexit>

Dm4,~n4(x4)

<latexit sha1_base64="aQgxeAKRZ/MkuzOwdbvD5+9AfVg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREIros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+cPhbaeuDC4Zx7ufeeIGFUKsv6NgpLyyura8X10sbm1vaOubvXlHEqMGngmMWiHSBJGOWkoahipJ0IgqKAkVYwuB77rSERksb8Xo0S4kWox2lIMVJa8s3DzMWIwZvczyLfOXWHBEPuO3nlwXdOfLNsVa0J4CKxZ6QMZqj75pfbjXEaEa4wQ1J2bCtRXoaEopiRvOSmkiQID1CPdDTlKCLSyyZf5PBYK10YxkIXV3Ci/p7IUCTlKAp0Z4RUX857Y/E/r5Oq8NLLKE9SRTieLgpTBlUMx5HALhUEKzbSBGFB9a0Q95FAWOngSjoEe/7lRdI8q9pO9fzOKdeuZnEUwQE4AhVggwtQA7egDhoAg0fwDF7Bm/FkvBjvxse0tWDMZvbBHxifP4SRl00=</latexit>

M4

<latexit sha1_base64="aZindBGpX6EXX2UDO+TU25XAvcQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolU9Fj04kWoaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDP1W09cGxGrRxwn3I/oQIlQMIpWerjrVXulsltxZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YqmjEjZ/NTp2QU6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7QheIsvL5PmecWrVi7uq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmSOfFeXc+5q0rTj5zBH/gfP4A0UONgA==</latexit>

AdS5 ⇥ S5

<latexit sha1_base64="gTE5+vp5mSdPTxiXm72ewZFXcK8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0nEoseqF4+V2g9oY9hstu3SzSbsTgol9J948aCIV/+JN/+N2zYHbX0w8Hhvhpl5QSK4Bsf5tgpr6xubW8Xt0s7u3v6BfXjU0nGqKGvSWMSqExDNBJesCRwE6ySKkSgQrB2M7mZ+e8yU5rF8hEnCvIgMJO9zSsBIvm3fhA2/invAI6Zx46nq22Wn4syBV4mbkzLKUfftr14Y0zRiEqggWnddJwEvIwo4FWxa6qWaJYSOyIB1DZXELPKy+eVTfGaUEPdjZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1U+hfexmXSQpM0sWifiowxHgWAw65YhTExBBCFTe3YjokilAwYZVMCO7yy6ukdVFxLyvVh8ty7TaPo4hO0Ck6Ry66QjV0j+qoiSgao2f0it6szHqx3q2PRWvBymeO0R9Ynz/ZNJKD</latexit>

Dm1,~n1(x1)

<latexit sha1_base64="PTb051mepjuyynndCG15KDZZn2I=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREKros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+ctllo64ELh3Pu5d57/JhRqSzr2ygsLa+srhXXSxubW9s75u5eS0aJwKSJIxaJjo8kYZSTpqKKkU4sCAp9Rtr+8Hrit0dESBrxezWOiRuiPqcBxUhpyTMPUwcjBm8yLw09+9QZEQy5Z2eVB88+8cyyVbWmgIvEzkkZ5Gh45pfTi3ASEq4wQ1J2bStWboqEopiRrOQkksQID1GfdDXlKCTSTadfZPBYKz0YREIXV3Cq/p5IUSjlOPR1Z4jUQM57E/E/r5uo4NJNKY8TRTieLQoSBlUEJ5HAHhUEKzbWBGFB9a0QD5BAWOngSjoEe/7lRdI6q9q16vldrVy/yuMoggNwBCrABhegDm5BAzQBBo/gGbyCN+PJeDHejY9Za8HIZ/bBHxifP3arl0Q=</latexit>

Dm2,~n2(x2)

<latexit sha1_base64="YkBv2w3hM45Vx5BbB7bJ0dLG3nE=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpQkVHRZ1IXLCvYBTQiT6aQdOpmEmUmxhGzc+CtuXCji1n9w5984fSy0euDC4Zx7ufeeIGFUKsv6MgpLyyura8X10sbm1vaOubvXknEqMGnimMWiEyBJGOWkqahipJMIgqKAkXYwvJr47RERksb8To0T4kWoz2lIMVJa8s3DzMWIwevczyLfOXVHBEPuO3nl3ndOfLNsVa0p4F9iz0kZzNHwzU+3F+M0IlxhhqTs2laivAwJRTEjeclNJUkQHqI+6WrKUUSkl02/yOGxVnowjIUuruBU/TmRoUjKcRTozgipgVz0JuJ/XjdV4YWXUZ6kinA8WxSmDKoYTiKBPSoIVmysCcKC6lshHiCBsNLBlXQI9uLLf0nLqdq16tltrVy/nMdRBAfgCFSADc5BHdyABmgCDB7AE3gBr8aj8Wy8Ge+z1oIxn9kHv2B8fAN7TZdH</latexit>

Dm3,~n3(x3)

<latexit sha1_base64="BaiM8W8P9m80dgo9hZbLGgKbino=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpTEVnRZ1IXLCvYBTQiT6bQdOpmEmUmxhGzc+CtuXCji1n9w5984bbPQ1gMXDufcy733+BGjUlnWt5FbWl5ZXcuvFzY2t7Z3zN29pgxjgUkDhywUbR9JwignDUUVI+1IEBT4jLT84fXEb42IkDTk92ocETdAfU57FCOlJc88TByMGLxJvSTwKqfOiGDIvUpaevAqJ55ZtMrWFHCR2Bkpggx1z/xyuiGOA8IVZkjKjm1Fyk2QUBQzkhacWJII4SHqk46mHAVEusn0ixQea6ULe6HQxRWcqr8nEhRIOQ583RkgNZDz3kT8z+vEqnfpJpRHsSIczxb1YgZVCCeRwC4VBCs21gRhQfWtEA+QQFjp4Ao6BHv+5UXSPCvb1fL5XbVYu8riyIMDcARKwAYXoAZuQR00AAaP4Bm8gjfjyXgx3o2PWWvOyGb2wR8Ynz9/75dK</latexit>

Dm4,~n4(x4)

<latexit sha1_base64="aQgxeAKRZ/MkuzOwdbvD5+9AfVg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahgpREIros6sJlBfuAJoTJdNIOnUzCzKRYQjZu/BU3LhRx6z+482+cPhbaeuDC4Zx7ufeeIGFUKsv6NgpLyyura8X10sbm1vaOubvXlHEqMGngmMWiHSBJGOWkoahipJ0IgqKAkVYwuB77rSERksb8Xo0S4kWox2lIMVJa8s3DzMWIwZvczyLfOXWHBEPuO3nlwXdOfLNsVa0J4CKxZ6QMZqj75pfbjXEaEa4wQ1J2bCtRXoaEopiRvOSmkiQID1CPdDTlKCLSyyZf5PBYK10YxkIXV3Ci/p7IUCTlKAp0Z4RUX857Y/E/r5Oq8NLLKE9SRTieLgpTBlUMx5HALhUEKzbSBGFB9a0Q95FAWOngSjoEe/7lRdI8q9pO9fzOKdeuZnEUwQE4AhVggwtQA7egDhoAg0fwDF7Bm/FkvBjvxse0tWDMZvbBHxifP4SRl00=</latexit>

M4

<latexit sha1_base64="aZindBGpX6EXX2UDO+TU25XAvcQ=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolU9Fj04kWoaD+gDWWz3bRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDP1W09cGxGrRxwn3I/oQIlQMIpWerjrVXulsltxZyDLxMtJGXLUe6Wvbj9macQVMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YqmjEjZ/NTp2QU6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7QheIsvL5PmecWrVi7uq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmSOfFeXc+5q0rTj5zBH/gfP4A0UONgA==</latexit>

Classical actions add up for disconnected branes



Chiral algebra subsector

• Free 2d chiral algebra correlation functions


• Twisted holography: dual reduces to B-model on SL(2,C)


• D3 branes => B-branes on holomorphic curve


• Detailed dictionary not worked out!

det [m 1N⇥N +X(z) + vY (z)]

<latexit sha1_base64="v5gAeujP8XCxxEC+AD9WpczvQhw="></latexit>

X(z) = �++(Re z, Im z, 0, 0) + z̄��+(Re z, Im z, 0, 0)

Y (z) = �+�(Re z, Im z, 0, 0) + z̄���(Re z, Im z, 0, 0)

<latexit sha1_base64="cwiTbnebuL0W71KdGin4wp9pl1Q="></latexit>

C. Beem, M. Lemos, P. Liendo, W. Peelaers, L. Rastelli, B. C. van Rees



Chiral algebra saddles

• Borrow free saddle analysis from Jiang, Komatsu, Vescovi


• Fermionize


• integrate away 4d scalars, Hubbard Stratonovich


• Saddle equations for auxiliary matrix    of size k, admit factorized saddles


• [⇣, ⇢] + [µ, ⇢�1] = 0 ⇢aa = ma ⇣ = diag(za) µ = diag(va)

<latexit sha1_base64="Fr0Tn7j4IZhHSedAZscvEmoLW7Q="></latexit>

(⇢�1)aa =
@S

@ma

<latexit sha1_base64="h9T8yKl4it9IO2wHUFOdMqxy+bw=">AAACG3icbZDLSgMxFIYzXmu9jbp0EyxCXVhmSkU3QtGNy4r2Ap06nEkzbWjmQpIRyjDv4cZXceNCEVeCC9/G9AJq6w+Bj/+ck+T8XsyZVJb1ZSwsLi2vrObW8usbm1vb5s5uQ0aJILROIh6JlgeSchbSumKK01YsKAQep01vcDmqN++pkCwKb9Uwpp0AeiHzGQGlLdcsFx3Rj+7SYzs7clOADJ9jxxdAUicGoRhwfJP9cOBC5poFq2SNhefBnkIBTVVzzQ+nG5EkoKEiHKRs21asOunoSsJplncSSWMgA+jRtsYQAio76Xi3DB9qp4v9SOgTKjx2f0+kEEg5DDzdGYDqy9nayPyv1k6Uf9ZJWRgnioZk8pCfcKwiPAoKd5mgRPGhBiCC6b9i0gedjNJx5nUI9uzK89Aol+xK6eS6UqheTOPIoX10gIrIRqeoiq5QDdURQQ/oCb2gV+PReDbejPdJ64IxndlDf2R8fgOAoKEh</latexit>

⇢

<latexit sha1_base64="fyk8jr6SXwF8ra76Jl7GGyjIIGU=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegF48RzAOSJcxOZrND5rHMzAoh5Be8eFDEqz/kzb9xNtmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+y/3OE9WGKfloJykNBR5JFjOCbS71daIG1Zpf9+dAqyQoSA0KNAfVr/5QkUxQaQnHxvQCP7XhFGvLCKezSj8zNMVkjEe056jEgppwOr91hs6cMkSx0q6kRXP198QUC2MmInKdAtvELHu5+J/Xy2x8E06ZTDNLJVksijOOrEL542jINCWWTxzBRDN3KyIJ1phYF0/FhRAsv7xK2hf14LJ+9XBZa9wWcZThBE7hHAK4hgbcQxNaQCCBZ3iFN094L96797FoLXnFzDH8gff5AyJEjk8=</latexit>

det [m1N⇥N +X(z) + vY (z)] =

Z
d ̄d em ̄ + ̄(X(z)+vY (z)) 

<latexit sha1_base64="eadY6Hhh4XY2ItouMMz4/5d4CTU="></latexit>



A spectral curve
• Build commuting matrices 


• Simultaneous eigenvalues (a,b,c,d) with ad-bc=1


• Spectral curve in SL(2,C)

B(a) = aµ� ⇢

C(a) = a⇣ + ⇢�1

D(a) = a⇣µ+ ⇢�1µ� ⇣⇢

aD(a)�B(a)C(a) = 1

<latexit sha1_base64="A7WGf6UrfXHtuags9TLcVm9YFoc="></latexit>



Spectral curve as a dual brane

• Passes multiple tests


• Correct asymptotic shape at large a


• Single trace insertion = B-model bulk-boundary propagator


• Action of global symmetry algebra 


• One-loop check



To be done

• Is every curve a spectral curve? Checked only genus 0


• Subleading 1/N corrections


• Spectral curve => four-dimensional D3 brane shape


• Near-chiral algebra expansion? 


