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One-‐point	  func5ons	  -‐-‐-‐	  Mo5va5on	  

Possibly	  the	  simplest	  observables	  beyond	  the	  spectrum	  

Strong	  signs	  of	  integrability,	  closed	  determinant	  formulas	  
(Similari5es	  with	  three-‐point	  func5ons)	  	  
	  

Lead	  to	  a	  posi5ve	  	  test	  of	  AdS/CFT	  in	  a	  situa5on	  where	  	  
conformal	  symmetry	  is	  par5ally	  broken	  and	  susy	  symmetry	  	  
is	  par5ally	  or	  fully	  broken.	  

Provide	  input	  for	  the	  boundary	  conformal	  bootstrap	  program	  
1+2=3	  
	  
Reveal	  interes5ng	  connec5ons	  to	  sta5s5cal	  physics	  	  
(Quenched	  ac5on	  approach	  to	  non-‐equilibrium	  stat.	  phys.)	  



Plan	  of	  the	  talk	  

I.  The	  AdS/dCFT	  set-‐up	  and	  its	  extra	  parameter(s)	  	  

II.  	  Gauge	  theory	  results	  on	  one-‐point	  func5ons,	  	  
	  	  	  	  	  	  	  	  featuring	  integrability.	  
	  
III.  String	  theory	  predic5ons	  for	  one-‐point	  func5ons,	  	  	  
	  	  	  	  	  	  	  involving	  double	  scaling	  limit.	  

IV.  Confirming	  predic5ons	  (conf.	  symmetry	  is	  par5ally	  broken	  
	  	  	  	  	  	  	  	  and	  susy	  par5ally	  or	  completely	  broken.)	  
	  
	  V.	  	  	  Integrability	  at	  finite	  g	  ?	  

VI.	  	  	  	  Summary/Open	  problems	  
	  



The	  AdS/dCFT	  set-‐up	  and	  its	  parameters	  

Part	  I.	  



A	  defect	  CFT	  -‐-‐-‐-‐	  with	  string	  theory	  dual	  

1.  One-‐point	  func5ons	  
	  
	  
	  
	  	  	  	  	  	  	  Normaliza5on	  given	  by:	  
	  
2.	  	  	  	  Two-‐point	  func5ons	  between	  op’s	  with	  different	  conf.	  dims.	  
	  
3.	  	  	  	  Mixed	  correlators	  involving	  bulk	  and	  defect	  fields	  

One-‐point	  func5ons	  in	  AdS/CFT	  

hObulk
� (x)i = C

|x3|�

Cardy	  ´84	  
McAvity	  &	  Osborn	  ’95	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  SYM	  	  with	  a	  co-‐dimension	  one	  defect	  	  N = 4
<latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="feYzCSbqj61LrrcowietRi1DSP8=">AAAB5HicbVDLSgNBEOz1GddX9OplMAiewq4XPQpePEYwD0hCmJ3tTYbMzi4zvUJY8gMevIh49Zu8+TdOHqAmFjQUVd10d0W5kpaC4Mvb2Nza3tmt7Pn7B/7h0XH1pGWzwghsikxlphNxi0pqbJIkhZ3cIE8jhe1ofDfz209orMz0I01y7Kd8qGUiBScnNQbVWlAP5mDrJFySGiwxqH724kwUKWoSilvbDYOc+iU3JIXCqd8rLOZcjPkQu45qnqLtl/Mzp+zCKTFLMuNKE5urvydKnlo7SSPXmXIa2VVvJv7ndQtKbvql1HlBqMViUVIoRhmb/cxiaVCQmjjChZHuViZG3HBBLhnfZRCufrxOWlf1MKiHDz9hQAXO4BwuIYRruIV7aEATBMTwDK/eyHvx3rz3ReOGt5w4hT/wPr4BGDqLAg==</latexit><latexit sha1_base64="wZG2eucAQEPGekV93VH8w1HVd/M=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIIXjxJBPPAZAmzk9lkyOzMMtMrhCV/4cWDIl79G2/+jZMHqIkFDUVVN91dUSqFRd//8paWV1bX1gsbxc2t7Z3d0t5+3erMMF5jWmrTjKjlUiheQ4GSN1PDaRJJ3ogG12O/8ciNFVrd4zDlYUJ7SsSCUXTSQ95mVJLb0eVZp1T2K/4EZJEEM1KGGaqd0me7q1mWcIVMUmtbgZ9imFODgkk+KrYzy1PKBrTHW44qmnAb5pOLR+TYKV0Sa+NKIZmovydymlg7TCLXmVDs23lvLP7ntTKML8JcqDRDrth0UZxJgpqM3yddYThDOXSEMiPcrYT1qaEMXUhFF0Iw//IiqZ9WAr8S3P2kAQU4hCM4gQDO4QpuoAo1YKDgCV7g1bPes/fmvU9bl7zZzAH8gffxDYdcj7s=</latexit><latexit sha1_base64="wZG2eucAQEPGekV93VH8w1HVd/M=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9CIIXjxJBPPAZAmzk9lkyOzMMtMrhCV/4cWDIl79G2/+jZMHqIkFDUVVN91dUSqFRd//8paWV1bX1gsbxc2t7Z3d0t5+3erMMF5jWmrTjKjlUiheQ4GSN1PDaRJJ3ogG12O/8ciNFVrd4zDlYUJ7SsSCUXTSQ95mVJLb0eVZp1T2K/4EZJEEM1KGGaqd0me7q1mWcIVMUmtbgZ9imFODgkk+KrYzy1PKBrTHW44qmnAb5pOLR+TYKV0Sa+NKIZmovydymlg7TCLXmVDs23lvLP7ntTKML8JcqDRDrth0UZxJgpqM3yddYThDOXSEMiPcrYT1qaEMXUhFF0Iw//IiqZ9WAr8S3P2kAQU4hCM4gQDO4QpuoAo1YKDgCV7g1bPes/fmvU9bl7zZzAH8gffxDYdcj7s=</latexit><latexit sha1_base64="CaUehTf8WslmJKa2kks9Pm1ijXU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbDft0s0m7E6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuJayNi9YDjhPsRHSgRCkbRSo9Zl1FJ7iZX571yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mF0/IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz0M6GSFLli80VhKgnGZPo+6QvNGcqxJZRpYW8lbEg1ZWhDKtkQvMWXl0nzrOq5Ve/erdSu8ziKcATHcAoeXEANbqEODWCg4Ble4c0xzovz7nzMWwtOPnMIf+B8/gCutpA9</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit><latexit sha1_base64="AhmDBuwyXLTUXDAwLjH2JRDVXbA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OJJKtgPbEPZbCft0s0m7G6EEvovvHhQxKv/xpv/xm2bg7Y+GHi8N8PMvCARXBvX/XYKK6tr6xvFzdLW9s7uXnn/oKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0c3Ubz2h0jyWD2acoB/RgeQhZ9RY6THrMirI3eTqvFeuuFV3BrJMvJxUIEe9V/7q9mOWRigNE1Trjucmxs+oMpwJnJS6qcaEshEdYMdSSSPUfja7eEJOrNInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCS/9jMskNSjZfFGYCmJiMn2f9LlCZsTYEsoUt7cSNqSKMmNDKtkQvMWXl0nzrOq5Ve/+vFK7zuMowhEcwyl4cAE1uIU6NICBhGd4hTdHOy/Ou/Mxby04+cwh/IHz+QOv9pBB</latexit>

Novel	  features	  

lim
x3!1

hObulk
� (y + x)Obulk
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S = SN=4| {z }
bulk

+SD=3| {z }
defect

,
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Certain	  b.c.	  on	  bulk	  fields	  

Freedman	  &	  	  
Ooguri	  ’01,	  



AdS/dCFT	  (D3-‐D5	  or	  D3-‐D7	  case)	  

String	  theory:	  	  

Parameters:	  	  �, N

Karch	  &	  Randall	  ’01,	  
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N D3 ⇥ ⇥ ⇥ ⇥
Probe D5 ⇥ ⇥ ⇥ ⇥ ⇥ ⇥
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or	  

Geometry	  of	  D5	  brane:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (1/2	  susy)	  	  	  

Geometry	  of	  D7	  brane:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (No	  susy)	  

Precise	  embedding	  of	  D-‐brane	  determined	  by	  	  	  

Brane	  Geometry:	  
AdS4 ⇥ S2

AdS4 ⇥ S2 ⇥ S2
<latexit sha1_base64="LTnfrV3UeGxxrRTzfuDwOyhDoqw=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgWIXdENAyamMZiblAsi6zs7PJkNkLM2eFsKSw8VVsLBSx9SHsfBsnyRaa+MPAx3/O4cz5vURwBZb1bRTW1jc2t4rbpZ3dvf0D8/Coo+JUUtamsYhlzyOKCR6xNnAQrJdIRkJPsK43vp7Vuw9MKh5HdzBJmBOSYcQDTgloyzXLl37LrQ+Ah0zh1n0N/0LXrFhVay68CnYOFZSr6ZpfAz+macgioIIo1betBJyMSOBUsGlpkCqWEDomQ9bXGBG9ycnmR0zxqXZ8HMRSvwjw3P09kZFQqUno6c6QwEgt12bmf7V+CsGFk/EoSYFFdLEoSAWGGM8SwT6XjIKYaCBUcv1XTEdEEgo6t5IOwV4+eRU6taptVe3beqVxlcdRRGV0gs6Qjc5RA92gJmojih7RM3pFb8aT8WK8Gx+L1oKRzxyjPzI+fwA57paG</latexit><latexit sha1_base64="LTnfrV3UeGxxrRTzfuDwOyhDoqw=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgWIXdENAyamMZiblAsi6zs7PJkNkLM2eFsKSw8VVsLBSx9SHsfBsnyRaa+MPAx3/O4cz5vURwBZb1bRTW1jc2t4rbpZ3dvf0D8/Coo+JUUtamsYhlzyOKCR6xNnAQrJdIRkJPsK43vp7Vuw9MKh5HdzBJmBOSYcQDTgloyzXLl37LrQ+Ah0zh1n0N/0LXrFhVay68CnYOFZSr6ZpfAz+macgioIIo1betBJyMSOBUsGlpkCqWEDomQ9bXGBG9ycnmR0zxqXZ8HMRSvwjw3P09kZFQqUno6c6QwEgt12bmf7V+CsGFk/EoSYFFdLEoSAWGGM8SwT6XjIKYaCBUcv1XTEdEEgo6t5IOwV4+eRU6taptVe3beqVxlcdRRGV0gs6Qjc5RA92gJmojih7RM3pFb8aT8WK8Gx+L1oKRzxyjPzI+fwA57paG</latexit><latexit sha1_base64="LTnfrV3UeGxxrRTzfuDwOyhDoqw=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgWIXdENAyamMZiblAsi6zs7PJkNkLM2eFsKSw8VVsLBSx9SHsfBsnyRaa+MPAx3/O4cz5vURwBZb1bRTW1jc2t4rbpZ3dvf0D8/Coo+JUUtamsYhlzyOKCR6xNnAQrJdIRkJPsK43vp7Vuw9MKh5HdzBJmBOSYcQDTgloyzXLl37LrQ+Ah0zh1n0N/0LXrFhVay68CnYOFZSr6ZpfAz+macgioIIo1betBJyMSOBUsGlpkCqWEDomQ9bXGBG9ycnmR0zxqXZ8HMRSvwjw3P09kZFQqUno6c6QwEgt12bmf7V+CsGFk/EoSYFFdLEoSAWGGM8SwT6XjIKYaCBUcv1XTEdEEgo6t5IOwV4+eRU6taptVe3beqVxlcdRRGV0gs6Qjc5RA92gJmojih7RM3pFb8aT8WK8Gx+L1oKRzxyjPzI+fwA57paG</latexit><latexit sha1_base64="LTnfrV3UeGxxrRTzfuDwOyhDoqw=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgWIXdENAyamMZiblAsi6zs7PJkNkLM2eFsKSw8VVsLBSx9SHsfBsnyRaa+MPAx3/O4cz5vURwBZb1bRTW1jc2t4rbpZ3dvf0D8/Coo+JUUtamsYhlzyOKCR6xNnAQrJdIRkJPsK43vp7Vuw9MKh5HdzBJmBOSYcQDTgloyzXLl37LrQ+Ah0zh1n0N/0LXrFhVay68CnYOFZSr6ZpfAz+macgioIIo1betBJyMSOBUsGlpkCqWEDomQ9bXGBG9ycnmR0zxqXZ8HMRSvwjw3P09kZFQqUno6c6QwEgt12bmf7V+CsGFk/EoSYFFdLEoSAWGGM8SwT6XjIKYaCBUcv1XTEdEEgo6t5IOwV4+eRU6taptVe3beqVxlcdRRGV0gs6Qjc5RA92gJmojih7RM3pFb8aT8WK8Gx+L1oKRzxyjPzI+fwA57paG</latexit>

AdS4 ⇥ S4
<latexit sha1_base64="zyNYhYJ2Zu8hVnb3HZBUXnt9MNk=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoiBT1WvXis1H5AG8Nms2mXbjZhdyLU0l/ixYMiXv0p3vw3btsctPXBwOO9GWbmBangGhzn2yqsrW9sbhW3Szu7e/tl++CwrZNMUdaiiUhUNyCaCS5ZCzgI1k0VI3EgWCcY3cz8ziNTmifyHsYp82IykDzilICRfLt8FTb9Wh94zDRuPtR8u+JUnTnwKnFzUkE5Gr791Q8TmsVMAhVE657rpOBNiAJOBZuW+plmKaEjMmA9QyUxi7zJ/PApPjVKiKNEmZKA5+rviQmJtR7HgemMCQz1sjcT//N6GUSX3oTLNAMm6WJRlAkMCZ6lgEOuGAUxNoRQxc2tmA6JIhRMViUTgrv88ippn1ddp+re1Sr16zyOIjpGJ+gMuegC1dEtaqAWoihDz+gVvVlP1ov1bn0sWgtWPnOE/sD6/AF7H5JP</latexit><latexit sha1_base64="zyNYhYJ2Zu8hVnb3HZBUXnt9MNk=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoiBT1WvXis1H5AG8Nms2mXbjZhdyLU0l/ixYMiXv0p3vw3btsctPXBwOO9GWbmBangGhzn2yqsrW9sbhW3Szu7e/tl++CwrZNMUdaiiUhUNyCaCS5ZCzgI1k0VI3EgWCcY3cz8ziNTmifyHsYp82IykDzilICRfLt8FTb9Wh94zDRuPtR8u+JUnTnwKnFzUkE5Gr791Q8TmsVMAhVE657rpOBNiAJOBZuW+plmKaEjMmA9QyUxi7zJ/PApPjVKiKNEmZKA5+rviQmJtR7HgemMCQz1sjcT//N6GUSX3oTLNAMm6WJRlAkMCZ6lgEOuGAUxNoRQxc2tmA6JIhRMViUTgrv88ippn1ddp+re1Sr16zyOIjpGJ+gMuegC1dEtaqAWoihDz+gVvVlP1ov1bn0sWgtWPnOE/sD6/AF7H5JP</latexit><latexit sha1_base64="zyNYhYJ2Zu8hVnb3HZBUXnt9MNk=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoiBT1WvXis1H5AG8Nms2mXbjZhdyLU0l/ixYMiXv0p3vw3btsctPXBwOO9GWbmBangGhzn2yqsrW9sbhW3Szu7e/tl++CwrZNMUdaiiUhUNyCaCS5ZCzgI1k0VI3EgWCcY3cz8ziNTmifyHsYp82IykDzilICRfLt8FTb9Wh94zDRuPtR8u+JUnTnwKnFzUkE5Gr791Q8TmsVMAhVE657rpOBNiAJOBZuW+plmKaEjMmA9QyUxi7zJ/PApPjVKiKNEmZKA5+rviQmJtR7HgemMCQz1sjcT//N6GUSX3oTLNAMm6WJRlAkMCZ6lgEOuGAUxNoRQxc2tmA6JIhRMViUTgrv88ippn1ddp+re1Sr16zyOIjpGJ+gMuegC1dEtaqAWoihDz+gVvVlP1ov1bn0sWgtWPnOE/sD6/AF7H5JP</latexit><latexit sha1_base64="zyNYhYJ2Zu8hVnb3HZBUXnt9MNk=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkoiBT1WvXis1H5AG8Nms2mXbjZhdyLU0l/ixYMiXv0p3vw3btsctPXBwOO9GWbmBangGhzn2yqsrW9sbhW3Szu7e/tl++CwrZNMUdaiiUhUNyCaCS5ZCzgI1k0VI3EgWCcY3cz8ziNTmifyHsYp82IykDzilICRfLt8FTb9Wh94zDRuPtR8u+JUnTnwKnFzUkE5Gr791Q8TmsVMAhVE657rpOBNiAJOBZuW+plmKaEjMmA9QyUxi7zJ/PApPjVKiKNEmZKA5+rviQmJtR7HgemMCQz1sjcT//N6GUSX3oTLNAMm6WJRlAkMCZ6lgEOuGAUxNoRQxc2tmA6JIhRMViUTgrv88ippn1ddp+re1Sr16zyOIjpGJ+gMuegC1dEtaqAWoihDz+gVvVlP1ov1bn0sWgtWPnOE/sD6/AF7H5JP</latexit>

S = SDBI + SWZ



Issues	  

	  
One-‐point	  func5ons	  at	  leading	  order	  in	  QFT	  involve	  a	  high	  number	  	  
of	  loops	  (both	  3D	  and	  4D).	  
	  
The	  D3-‐D7	  probe	  brane	  set-‐up	  is	  unstable	  to	  fluctua5ons	  
	  
AdS/dCFT	  a	  strong-‐weak	  coupling	  duality	  (eternal	  problem)	  
	  

Consider	  a	  non-‐trivial	  vacuum	  -‐-‐-‐	  non-‐trivial	  fluxes	  on	  the	  	  
of	  the	  gauge	  theory	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  string	  theory	  side.	  

Resolu5on	  



	  	  Non-‐trivial	  vacua	  of	  the	  gauge	  theory	  
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<latexit sha1_base64="Kmjxz/LeXE6tvmRHHSUKh5NOv+I="></latexit><latexit sha1_base64="Kmjxz/LeXE6tvmRHHSUKh5NOv+I="></latexit><latexit sha1_base64="Kmjxz/LeXE6tvmRHHSUKh5NOv+I="></latexit><latexit sha1_base64="Kmjxz/LeXE6tvmRHHSUKh5NOv+I="></latexit>

Constable,	  Myers	  
&	  Tasord	  ´99	  
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<latexit sha1_base64="TYT1JnKUxbqWXAXJai7yK+JrsS8="></latexit><latexit sha1_base64="TYT1JnKUxbqWXAXJai7yK+JrsS8="></latexit><latexit sha1_base64="TYT1JnKUxbqWXAXJai7yK+JrsS8="></latexit><latexit sha1_base64="TYT1JnKUxbqWXAXJai7yK+JrsS8="></latexit>

For x3 < 0

�

cl
i = 0 2 su(N � k)

<latexit sha1_base64="YRe9kJb7b41tu7tOax/9e56iYGo="></latexit><latexit sha1_base64="YRe9kJb7b41tu7tOax/9e56iYGo="></latexit><latexit sha1_base64="YRe9kJb7b41tu7tOax/9e56iYGo="></latexit><latexit sha1_base64="YRe9kJb7b41tu7tOax/9e56iYGo="></latexit>

D3-D5 brane solution:

<latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="feYzCSbqj61LrrcowietRi1DSP8=">AAAB5HicbVDLSgNBEOz1GddX9OplMAiewq4XPQpePEYwD0hCmJ3tTYbMzi4zvUJY8gMevIh49Zu8+TdOHqAmFjQUVd10d0W5kpaC4Mvb2Nza3tmt7Pn7B/7h0XH1pGWzwghsikxlphNxi0pqbJIkhZ3cIE8jhe1ofDfz209orMz0I01y7Kd8qGUiBScnNQbVWlAP5mDrJFySGiwxqH724kwUKWoSilvbDYOc+iU3JIXCqd8rLOZcjPkQu45qnqLtl/Mzp+zCKTFLMuNKE5urvydKnlo7SSPXmXIa2VVvJv7ndQtKbvql1HlBqMViUVIoRhmb/cxiaVCQmjjChZHuViZG3HBBLhnfZRCufrxOWlf1MKiHDz9hQAXO4BwuIYRruIV7aEATBMTwDK/eyHvx3rz3ReOGt5w4hT/wPr4BGDqLAg==</latexit><latexit sha1_base64="jFE6NqCtM24O7WWNlGoKk1EB9S0=">AAACBnicbVBNSwMxEJ31s9avVY8iBIvgxbKriOJJsAePFewHtKVk02wbmk2WJCuWpScv/hUvHhTx6m/w5r8x2xbU1gcDj/dmmJkXxJxp43lfztz8wuLScm4lv7q2vrHpbm1XtUwUoRUiuVT1AGvKmaAVwwyn9VhRHAWc1oL+VebX7qjSTIpbM4hpK8JdwUJGsLFS291rRoG8T0snR6VTFCgsKNKSJ5l5MURtt+AVvRHQLPEnpAATlNvuZ7MjSRJRYQjHWjd8LzatFCvDCKfDfDPRNMakj7u0YanAEdWtdPTGEB1YpYNCqWwJg0bq74kUR1oPosB2Rtj09LSXif95jcSE562UiTgxVJDxojDhyEiUZYI6TFFi+MASTBSztyLSwwoTY5PL2xD86ZdnSfW46HtF/+YnDcjBLuzDIfhwBpdwDWWoAIEHeIIXeHUenWfnzXkft845k5kd+APn4xuu6JeN</latexit><latexit sha1_base64="jFE6NqCtM24O7WWNlGoKk1EB9S0=">AAACBnicbVBNSwMxEJ31s9avVY8iBIvgxbKriOJJsAePFewHtKVk02wbmk2WJCuWpScv/hUvHhTx6m/w5r8x2xbU1gcDj/dmmJkXxJxp43lfztz8wuLScm4lv7q2vrHpbm1XtUwUoRUiuVT1AGvKmaAVwwyn9VhRHAWc1oL+VebX7qjSTIpbM4hpK8JdwUJGsLFS291rRoG8T0snR6VTFCgsKNKSJ5l5MURtt+AVvRHQLPEnpAATlNvuZ7MjSRJRYQjHWjd8LzatFCvDCKfDfDPRNMakj7u0YanAEdWtdPTGEB1YpYNCqWwJg0bq74kUR1oPosB2Rtj09LSXif95jcSE562UiTgxVJDxojDhyEiUZYI6TFFi+MASTBSztyLSwwoTY5PL2xD86ZdnSfW46HtF/+YnDcjBLuzDIfhwBpdwDWWoAIEHeIIXeHUenWfnzXkft845k5kd+APn4xuu6JeN</latexit><latexit sha1_base64="F+Aoh1NnpIrBkoQdtos+NR3NL24=">AAACBnicbVC7SgNBFJ2Nrxhfq5YiDAbBxrCriGIhAVNYRjAPSJYwO5lNhsxjmZkVw5LKxl+xsVDE1m+w82+cTVJo4oELh3Pu5d57wphRbTzv28ktLC4tr+RXC2vrG5tb7vZOXctEYVLDkknVDJEmjApSM9Qw0owVQTxkpBEOrjO/cU+UplLcmWFMAo56gkYUI2Oljrvf5qF8SCunx5UzGCokCNSSJZl5OYIdt+iVvDHgPPGnpAimqHbcr3ZX4oQTYTBDWrd8LzZBipShmJFRoZ1oEiM8QD3SslQgTnSQjt8YwUOrdGEklS1h4Fj9PZEirvWQh7aTI9PXs14m/ue1EhNdBCkVcWKIwJNFUcKgkTDLBHapItiwoSUIK2pvhbiPFMLGJlewIfizL8+T+knJ90r+rVcsX03jyIM9cACOgA/OQRncgCqoAQwewTN4BW/Ok/PivDsfk9acM53ZBX/gfP4A1Q6YCw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit><latexit sha1_base64="NoDlaqrxRQByThaciiDmNJjMdxk=">AAACBnicbVC7SgNBFJ31GeNr1VKEwSDYGHZ9oFhIwBSWEcwDkiXMTibJkHksM7NiWFLZ+Cs2ForY+g12/o2zyRaaeODC4Zx7ufeeMGJUG8/7dubmFxaXlnMr+dW19Y1Nd2u7pmWsMKliyaRqhEgTRgWpGmoYaUSKIB4yUg8H16lfvydKUynuzDAiAUc9QbsUI2OltrvX4qF8SMonR+UzGCokCNSSxal5OYJtt+AVvTHgLPEzUgAZKm33q9WROOZEGMyQ1k3fi0yQIGUoZmSUb8WaRAgPUI80LRWIEx0k4zdG8MAqHdiVypYwcKz+nkgQ13rIQ9vJkenraS8V//OaseleBAkVUWyIwJNF3ZhBI2GaCexQRbBhQ0sQVtTeCnEfKYSNTS5vQ/CnX54lteOi7xX929NC6SqLIwd2wT44BD44ByVwAyqgCjB4BM/gFbw5T86L8+58TFrnnGxmB/yB8/kD1k6YDw==</latexit>

For x3 > 0

�

cl
i =

1

x3

✓
(ti)k⇥k 0

0 0

◆
, i = 1, 2, 3

�

cl
i = 0, i = 4, 5, 6

where ti constitute a k-dimensional

irreducible representation of SU(2),

in particular [ti, tj ] = ✏ijktk,
<latexit sha1_base64="GuBFY3qPmmQcVP26gJQz4q4gtds="></latexit><latexit sha1_base64="GuBFY3qPmmQcVP26gJQz4q4gtds="></latexit><latexit sha1_base64="GuBFY3qPmmQcVP26gJQz4q4gtds="></latexit><latexit sha1_base64="GuBFY3qPmmQcVP26gJQz4q4gtds="></latexit>

k is an additional tunable parameter (a flux)

<latexit sha1_base64="weahHNsRzG+p44Br0yGAe6AEpCA=">AAACH3icbVDLSgMxFM34rPU16tJNsBXqpsyIqCspuHFZwT6gLeVOJtOGZjJDkpGWoX/ixl9x40IRcde/MdMW0dYDgcM59+ZyjhdzprTjTKyV1bX1jc3cVn57Z3dv3z44rKsokYTWSMQj2fRAUc4ErWmmOW3GkkLocdrwBreZ33ikUrFIPOhRTDsh9AQLGAFtpK592Q69aJgWB0XMFAaBwfdZZgHHOhFg/sExSAipphKXAAc8GZ6Nu3bBKTtT4B/iLpICmqPatb/afkSSkApNOCjVcp1Yd1KQmhFOx/l2omgMZAA92jJUmIOqk07zjfGpUXwcRNI8ofFU/b2RQqjUKPTMZAi6rxa9TPzPayU6uO6kTMSJpoLMDgWJSR7hrCzsM0mJ5iNDgEjTC8Gkb9ogpgyVNyUsRV4m9fOy65Td+4tC5WZeRw4doxNUQi66QhV0h6qohgh6Qi/oDb1bz9ar9WF9zkZXrPnOEfoDa/IN6wuiQg==</latexit><latexit sha1_base64="weahHNsRzG+p44Br0yGAe6AEpCA=">AAACH3icbVDLSgMxFM34rPU16tJNsBXqpsyIqCspuHFZwT6gLeVOJtOGZjJDkpGWoX/ixl9x40IRcde/MdMW0dYDgcM59+ZyjhdzprTjTKyV1bX1jc3cVn57Z3dv3z44rKsokYTWSMQj2fRAUc4ErWmmOW3GkkLocdrwBreZ33ikUrFIPOhRTDsh9AQLGAFtpK592Q69aJgWB0XMFAaBwfdZZgHHOhFg/sExSAipphKXAAc8GZ6Nu3bBKTtT4B/iLpICmqPatb/afkSSkApNOCjVcp1Yd1KQmhFOx/l2omgMZAA92jJUmIOqk07zjfGpUXwcRNI8ofFU/b2RQqjUKPTMZAi6rxa9TPzPayU6uO6kTMSJpoLMDgWJSR7hrCzsM0mJ5iNDgEjTC8Gkb9ogpgyVNyUsRV4m9fOy65Td+4tC5WZeRw4doxNUQi66QhV0h6qohgh6Qi/oDb1bz9ar9WF9zkZXrPnOEfoDa/IN6wuiQg==</latexit><latexit sha1_base64="weahHNsRzG+p44Br0yGAe6AEpCA=">AAACH3icbVDLSgMxFM34rPU16tJNsBXqpsyIqCspuHFZwT6gLeVOJtOGZjJDkpGWoX/ixl9x40IRcde/MdMW0dYDgcM59+ZyjhdzprTjTKyV1bX1jc3cVn57Z3dv3z44rKsokYTWSMQj2fRAUc4ErWmmOW3GkkLocdrwBreZ33ikUrFIPOhRTDsh9AQLGAFtpK592Q69aJgWB0XMFAaBwfdZZgHHOhFg/sExSAipphKXAAc8GZ6Nu3bBKTtT4B/iLpICmqPatb/afkSSkApNOCjVcp1Yd1KQmhFOx/l2omgMZAA92jJUmIOqk07zjfGpUXwcRNI8ofFU/b2RQqjUKPTMZAi6rxa9TPzPayU6uO6kTMSJpoLMDgWJSR7hrCzsM0mJ5iNDgEjTC8Gkb9ogpgyVNyUsRV4m9fOy65Td+4tC5WZeRw4doxNUQi66QhV0h6qohgh6Qi/oDb1bz9ar9WF9zkZXrPnOEfoDa/IN6wuiQg==</latexit><latexit sha1_base64="weahHNsRzG+p44Br0yGAe6AEpCA=">AAACH3icbVDLSgMxFM34rPU16tJNsBXqpsyIqCspuHFZwT6gLeVOJtOGZjJDkpGWoX/ixl9x40IRcde/MdMW0dYDgcM59+ZyjhdzprTjTKyV1bX1jc3cVn57Z3dv3z44rKsokYTWSMQj2fRAUc4ErWmmOW3GkkLocdrwBreZ33ikUrFIPOhRTDsh9AQLGAFtpK592Q69aJgWB0XMFAaBwfdZZgHHOhFg/sExSAipphKXAAc8GZ6Nu3bBKTtT4B/iLpICmqPatb/afkSSkApNOCjVcp1Yd1KQmhFOx/l2omgMZAA92jJUmIOqk07zjfGpUXwcRNI8ofFU/b2RQqjUKPTMZAi6rxa9TPzPayU6uO6kTMSJpoLMDgWJSR7hrCzsM0mJ5iNDgEjTC8Gkb9ogpgyVNyUsRV4m9fOy65Td+4tC5WZeRw4doxNUQi66QhV0h6qohgh6Qi/oDb1bz9ar9WF9zkZXrPnOEfoDa/IN6wuiQg==</latexit>



Two	  D3-‐D7	  brane	  solu5ons	  	  

For x3 > 0
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<latexit sha1_base64="VPcI+LwbD8FlnREaRgOqdGrlHx0="></latexit><latexit sha1_base64="VPcI+LwbD8FlnREaRgOqdGrlHx0="></latexit><latexit sha1_base64="VPcI+LwbD8FlnREaRgOqdGrlHx0="></latexit><latexit sha1_base64="VPcI+LwbD8FlnREaRgOqdGrlHx0="></latexit>

Broken SU(N) invariance

<latexit sha1_base64="LjHena7CAW4boooasNCQuKhmpXo=">AAACEHicdVDLSgNBEJz1bXxFPXoZDKJewmzweRHRiydRNEZIQpiddJIhs7PLTK8YlnyCF3/FiwdFvHr05t84eQgqWtBQVHXT3RXESlpk7MMbGR0bn5icms7MzM7NL2QXl65slBgBRRGpyFwH3IKSGoooUcF1bICHgYJS0D7u+aUbMFZG+hI7MVRD3tSyIQVHJ9Wy6xWEW0yPTNQGTbv0orhxukkHIpX6hhvJtYBuLZtjedYHZflt5u/v+I4Uttn+HqP+0MqRIc5q2fdKPRJJCBqF4taWfRZjNeUGpVDQzVQSCzEXbd6EsqOah2Craf+hLl1zSp02IuNKI+2r3ydSHlrbCQPXGXJs2d9eT/zLKyfY2KumUscJghaDRY1EUYxoLx1alwYEqo4jXBjpbqWixQ0X6DLMuBC+PqX/k6tC3md5/3wrd3gwjGOKrJBVskF8sksOyQk5 I0UiyB15IE/k2bv3Hr0X73XQOuINZ5bJD3hvn21KnNU=</latexit><latexit sha1_base64="LjHena7CAW4boooasNCQuKhmpXo=">AAACEHicdVDLSgNBEJz1bXxFPXoZDKJewmzweRHRiydRNEZIQpiddJIhs7PLTK8YlnyCF3/FiwdFvHr05t84eQgqWtBQVHXT3RXESlpk7MMbGR0bn5icms7MzM7NL2QXl65slBgBRRGpyFwH3IKSGoooUcF1bICHgYJS0D7u+aUbMFZG+hI7MVRD3tSyIQVHJ9Wy6xWEW0yPTNQGTbv0orhxukkHIpX6hhvJtYBuLZtjedYHZflt5u/v+I4Uttn+HqP+0MqRIc5q2fdKPRJJCBqF4taWfRZjNeUGpVDQzVQSCzEXbd6EsqOah2Craf+hLl1zSp02IuNKI+2r3ydSHlrbCQPXGXJs2d9eT/zLKyfY2KumUscJghaDRY1EUYxoLx1alwYEqo4jXBjpbqWixQ0X6DLMuBC+PqX/k6tC3md5/3wrd3gwjGOKrJBVskF8sksOyQk5 I0UiyB15IE/k2bv3Hr0X73XQOuINZ5bJD3hvn21KnNU=</latexit><latexit sha1_base64="LjHena7CAW4boooasNCQuKhmpXo=">AAACEHicdVDLSgNBEJz1bXxFPXoZDKJewmzweRHRiydRNEZIQpiddJIhs7PLTK8YlnyCF3/FiwdFvHr05t84eQgqWtBQVHXT3RXESlpk7MMbGR0bn5icms7MzM7NL2QXl65slBgBRRGpyFwH3IKSGoooUcF1bICHgYJS0D7u+aUbMFZG+hI7MVRD3tSyIQVHJ9Wy6xWEW0yPTNQGTbv0orhxukkHIpX6hhvJtYBuLZtjedYHZflt5u/v+I4Uttn+HqP+0MqRIc5q2fdKPRJJCBqF4taWfRZjNeUGpVDQzVQSCzEXbd6EsqOah2Craf+hLl1zSp02IuNKI+2r3ydSHlrbCQPXGXJs2d9eT/zLKyfY2KumUscJghaDRY1EUYxoLx1alwYEqo4jXBjpbqWixQ0X6DLMuBC+PqX/k6tC3md5/3wrd3gwjGOKrJBVskF8sksOyQk5 I0UiyB15IE/k2bv3Hr0X73XQOuINZ5bJD3hvn21KnNU=</latexit><latexit sha1_base64="LjHena7CAW4boooasNCQuKhmpXo=">AAACEHicdVDLSgNBEJz1bXxFPXoZDKJewmzweRHRiydRNEZIQpiddJIhs7PLTK8YlnyCF3/FiwdFvHr05t84eQgqWtBQVHXT3RXESlpk7MMbGR0bn5icms7MzM7NL2QXl65slBgBRRGpyFwH3IKSGoooUcF1bICHgYJS0D7u+aUbMFZG+hI7MVRD3tSyIQVHJ9Wy6xWEW0yPTNQGTbv0orhxukkHIpX6hhvJtYBuLZtjedYHZflt5u/v+I4Uttn+HqP+0MqRIc5q2fdKPRJJCBqF4taWfRZjNeUGpVDQzVQSCzEXbd6EsqOah2Craf+hLl1zSp02IuNKI+2r3ydSHlrbCQPXGXJs2d9eT/zLKyfY2KumUscJghaDRY1EUYxoLx1alwYEqo4jXBjpbqWixQ0X6DLMuBC+PqX/k6tC3md5/3wrd3gwjGOKrJBVskF8sksOyQk5 I0UiyB15IE/k2bv3Hr0X73XQOuINZ5bJD3hvn21KnNU=</latexit>

SU(N � dG) invariance
<latexit sha1_base64="TgyMsCXnyfKR5ThiXG/0OWpfnHQ=">AAACBXicdVDLSgNBEJz1bXxFPephMAh6MMyKz4sIHvQkikYDSQizk04yZHZ2mekVw5KLF3/FiwdFvPoP3vwbJw9BRQsaiqpuuruCWEmLjH14Q8Mjo2PjE5OZqemZ2bns/MKVjRIjoCAiFZliwC0oqaGAEhUUYwM8DBRcB62jrn99A8bKSF9iO4ZKyBta1qXg6KRqdvmisHa6Uaser9Mywi2mVOobbiTXAjrVbI7lWQ+U5beZv7/jO7K5zfb3GPUHVo4McFbNvpdrkUhC0CgUt7bksxgrKTcohYJOppxYiLlo8QaUHNU8BFtJe1906KpTarQeGVcaaU/9PpHy0Np2GLjOkGPT/va64l9eKcH6XiWVOk4QtOgvqieKYkS7kdCaNCBQtR3hwkh3KxVNbrhAF1zGhfD1Kf2fXG3mfZb3z7dyhweDOCbIElkha8Qnu+SQnJAzUiCC3JEH8kSevXvv0XvxXvutQ95gZpH8gPf2CWYzl+Q=</latexit><latexit sha1_base64="TgyMsCXnyfKR5ThiXG/0OWpfnHQ=">AAACBXicdVDLSgNBEJz1bXxFPephMAh6MMyKz4sIHvQkikYDSQizk04yZHZ2mekVw5KLF3/FiwdFvPoP3vwbJw9BRQsaiqpuuruCWEmLjH14Q8Mjo2PjE5OZqemZ2bns/MKVjRIjoCAiFZliwC0oqaGAEhUUYwM8DBRcB62jrn99A8bKSF9iO4ZKyBta1qXg6KRqdvmisHa6Uaser9Mywi2mVOobbiTXAjrVbI7lWQ+U5beZv7/jO7K5zfb3GPUHVo4McFbNvpdrkUhC0CgUt7bksxgrKTcohYJOppxYiLlo8QaUHNU8BFtJe1906KpTarQeGVcaaU/9PpHy0Np2GLjOkGPT/va64l9eKcH6XiWVOk4QtOgvqieKYkS7kdCaNCBQtR3hwkh3KxVNbrhAF1zGhfD1Kf2fXG3mfZb3z7dyhweDOCbIElkha8Qnu+SQnJAzUiCC3JEH8kSevXvv0XvxXvutQ95gZpH8gPf2CWYzl+Q=</latexit><latexit sha1_base64="TgyMsCXnyfKR5ThiXG/0OWpfnHQ=">AAACBXicdVDLSgNBEJz1bXxFPephMAh6MMyKz4sIHvQkikYDSQizk04yZHZ2mekVw5KLF3/FiwdFvPoP3vwbJw9BRQsaiqpuuruCWEmLjH14Q8Mjo2PjE5OZqemZ2bns/MKVjRIjoCAiFZliwC0oqaGAEhUUYwM8DBRcB62jrn99A8bKSF9iO4ZKyBta1qXg6KRqdvmisHa6Uaser9Mywi2mVOobbiTXAjrVbI7lWQ+U5beZv7/jO7K5zfb3GPUHVo4McFbNvpdrkUhC0CgUt7bksxgrKTcohYJOppxYiLlo8QaUHNU8BFtJe1906KpTarQeGVcaaU/9PpHy0Np2GLjOkGPT/va64l9eKcH6XiWVOk4QtOgvqieKYkS7kdCaNCBQtR3hwkh3KxVNbrhAF1zGhfD1Kf2fXG3mfZb3z7dyhweDOCbIElkha8Qnu+SQnJAzUiCC3JEH8kSevXvv0XvxXvutQ95gZpH8gPf2CWYzl+Q=</latexit><latexit sha1_base64="TgyMsCXnyfKR5ThiXG/0OWpfnHQ=">AAACBXicdVDLSgNBEJz1bXxFPephMAh6MMyKz4sIHvQkikYDSQizk04yZHZ2mekVw5KLF3/FiwdFvPoP3vwbJw9BRQsaiqpuuruCWEmLjH14Q8Mjo2PjE5OZqemZ2bns/MKVjRIjoCAiFZliwC0oqaGAEhUUYwM8DBRcB62jrn99A8bKSF9iO4ZKyBta1qXg6KRqdvmisHa6Uaser9Mywi2mVOobbiTXAjrVbI7lWQ+U5beZv7/jO7K5zfb3GPUHVo4McFbNvpdrkUhC0CgUt7bksxgrKTcohYJOppxYiLlo8QaUHNU8BFtJe1906KpTarQeGVcaaU/9PpHy0Np2GLjOkGPT/va64l9eKcH6XiWVOk4QtOgvqieKYkS7kdCaNCBQtR3hwkh3KxVNbrhAF1zGhfD1Kf2fXG3mfZb3z7dyhweDOCbIElkha8Qnu+SQnJAzUiCC3JEH8kSevXvv0XvxXvutQ95gZpH8gPf2CWYzl+Q=</latexit>

SU(N � k1k2) invariance
<latexit sha1_base64="BETU71M5IdpCnda5xusVVKV1F74=">AAACCHicbVDLSgNBEJz1bXytevTgYBDiwbAbBD2J4MWTRDQaSJZldtLRIbOzy0xvMCw5evFXvHhQxKuf4M2/cfJAfBU0FFXddHdFqRQGPe/DmZicmp6ZnZsvLCwuLa+4q2uXJsk0hxpPZKLrETMghYIaCpRQTzWwOJJwFXWOB/5VF7QRibrAXgpBzK6VaAvO0Eqhu3leK53udkK/E1Z2aBPhFnMqVJdpwRSHfugWvbI3BP0i/m9SJGNUQ/e92Up4FoNCLpkxDd9LMciZRsEl9AvNzEDKeIddQ8NSxWIwQT58pE+3rdKi7UTbUkiH6veJnMXG9OLIdsYMb8xvbyD+5zUybB8EuVBphqD4aFE7kxQTOkiFtoQGjrJnCeNa2Fspv2GacbTZFWwIf17+Sy4rZd8r+2d7xaPDcRxzZINskRLxyT45IiekSmqEkzvyQJ7Is3PvPDovzuuodcIZz6yTH3DePgEXiZjC</latexit><latexit sha1_base64="BETU71M5IdpCnda5xusVVKV1F74=">AAACCHicbVDLSgNBEJz1bXytevTgYBDiwbAbBD2J4MWTRDQaSJZldtLRIbOzy0xvMCw5evFXvHhQxKuf4M2/cfJAfBU0FFXddHdFqRQGPe/DmZicmp6ZnZsvLCwuLa+4q2uXJsk0hxpPZKLrETMghYIaCpRQTzWwOJJwFXWOB/5VF7QRibrAXgpBzK6VaAvO0Eqhu3leK53udkK/E1Z2aBPhFnMqVJdpwRSHfugWvbI3BP0i/m9SJGNUQ/e92Up4FoNCLpkxDd9LMciZRsEl9AvNzEDKeIddQ8NSxWIwQT58pE+3rdKi7UTbUkiH6veJnMXG9OLIdsYMb8xvbyD+5zUybB8EuVBphqD4aFE7kxQTOkiFtoQGjrJnCeNa2Fspv2GacbTZFWwIf17+Sy4rZd8r+2d7xaPDcRxzZINskRLxyT45IiekSmqEkzvyQJ7Is3PvPDovzuuodcIZz6yTH3DePgEXiZjC</latexit><latexit sha1_base64="BETU71M5IdpCnda5xusVVKV1F74=">AAACCHicbVDLSgNBEJz1bXytevTgYBDiwbAbBD2J4MWTRDQaSJZldtLRIbOzy0xvMCw5evFXvHhQxKuf4M2/cfJAfBU0FFXddHdFqRQGPe/DmZicmp6ZnZsvLCwuLa+4q2uXJsk0hxpPZKLrETMghYIaCpRQTzWwOJJwFXWOB/5VF7QRibrAXgpBzK6VaAvO0Eqhu3leK53udkK/E1Z2aBPhFnMqVJdpwRSHfugWvbI3BP0i/m9SJGNUQ/e92Up4FoNCLpkxDd9LMciZRsEl9AvNzEDKeIddQ8NSxWIwQT58pE+3rdKi7UTbUkiH6veJnMXG9OLIdsYMb8xvbyD+5zUybB8EuVBphqD4aFE7kxQTOkiFtoQGjrJnCeNa2Fspv2GacbTZFWwIf17+Sy4rZd8r+2d7xaPDcRxzZINskRLxyT45IiekSmqEkzvyQJ7Is3PvPDovzuuodcIZz6yTH3DePgEXiZjC</latexit><latexit sha1_base64="BETU71M5IdpCnda5xusVVKV1F74=">AAACCHicbVDLSgNBEJz1bXytevTgYBDiwbAbBD2J4MWTRDQaSJZldtLRIbOzy0xvMCw5evFXvHhQxKuf4M2/cfJAfBU0FFXddHdFqRQGPe/DmZicmp6ZnZsvLCwuLa+4q2uXJsk0hxpPZKLrETMghYIaCpRQTzWwOJJwFXWOB/5VF7QRibrAXgpBzK6VaAvO0Eqhu3leK53udkK/E1Z2aBPhFnMqVJdpwRSHfugWvbI3BP0i/m9SJGNUQ/e92Up4FoNCLpkxDd9LMciZRsEl9AvNzEDKeIddQ8NSxWIwQT58pE+3rdKi7UTbUkiH6veJnMXG9OLIdsYMb8xvbyD+5zUybB8EuVBphqD4aFE7kxQTOkiFtoQGjrJnCeNa2Fspv2GacbTZFWwIf17+Sy4rZd8r+2d7xaPDcRxzZINskRLxyT45IiekSmqEkzvyQJ7Is3PvPDovzuuodcIZz6yTH3DePgEXiZjC</latexit>

Broken SU(N) invariance

<latexit sha1_base64="1an/MWNZkhA9zLU+24Sp3b0W/qY=">AAACEHicbVA9SwNBEN3z2/gVtbRZDGJswp0IWoloYyURTRSSI+xt5uKSvb1jdy4YjvwEG/+KjYUitpZ2/hs3H4gmPhh4vDfDzLwgkcKg6345U9Mzs3PzC4u5peWV1bX8+kbVxKnmUOGxjPVtwAxIoaCCAiXcJhpYFEi4Cdpnff+mA9qIWF1jNwE/Yi0lQsEZWqmR360j3GN2quM2KNqjV5XixR4dilSoDtOCKQ69Rr7gltwB6A/xxkmBjFBu5D/rzZinESjkkhlT89wE/YxpFFxCL1dPDSSMt1kLapYqFoHxs8FDPbpjlSYNY21LIR2ovycyFhnTjQLbGTG8M+NeX/zPq6UYHvmZUEmKoPhwUZhKijHtp0ObQgNH2bWEcS3srZTfMc042gxzNoSJlydJdb/kuSXv8qBwcjyKY4FskW1SJB45JCfknJRJhXDyQJ7IC3l1Hp1n5815H7ZOOaOZTfIHzsc3LQScqA==</latexit><latexit sha1_base64="1an/MWNZkhA9zLU+24Sp3b0W/qY=">AAACEHicbVA9SwNBEN3z2/gVtbRZDGJswp0IWoloYyURTRSSI+xt5uKSvb1jdy4YjvwEG/+KjYUitpZ2/hs3H4gmPhh4vDfDzLwgkcKg6345U9Mzs3PzC4u5peWV1bX8+kbVxKnmUOGxjPVtwAxIoaCCAiXcJhpYFEi4Cdpnff+mA9qIWF1jNwE/Yi0lQsEZWqmR360j3GN2quM2KNqjV5XixR4dilSoDtOCKQ69Rr7gltwB6A/xxkmBjFBu5D/rzZinESjkkhlT89wE/YxpFFxCL1dPDSSMt1kLapYqFoHxs8FDPbpjlSYNY21LIR2ovycyFhnTjQLbGTG8M+NeX/zPq6UYHvmZUEmKoPhwUZhKijHtp0ObQgNH2bWEcS3srZTfMc042gxzNoSJlydJdb/kuSXv8qBwcjyKY4FskW1SJB45JCfknJRJhXDyQJ7IC3l1Hp1n5815H7ZOOaOZTfIHzsc3LQScqA==</latexit><latexit sha1_base64="1an/MWNZkhA9zLU+24Sp3b0W/qY=">AAACEHicbVA9SwNBEN3z2/gVtbRZDGJswp0IWoloYyURTRSSI+xt5uKSvb1jdy4YjvwEG/+KjYUitpZ2/hs3H4gmPhh4vDfDzLwgkcKg6345U9Mzs3PzC4u5peWV1bX8+kbVxKnmUOGxjPVtwAxIoaCCAiXcJhpYFEi4Cdpnff+mA9qIWF1jNwE/Yi0lQsEZWqmR360j3GN2quM2KNqjV5XixR4dilSoDtOCKQ69Rr7gltwB6A/xxkmBjFBu5D/rzZinESjkkhlT89wE/YxpFFxCL1dPDSSMt1kLapYqFoHxs8FDPbpjlSYNY21LIR2ovycyFhnTjQLbGTG8M+NeX/zPq6UYHvmZUEmKoPhwUZhKijHtp0ObQgNH2bWEcS3srZTfMc042gxzNoSJlydJdb/kuSXv8qBwcjyKY4FskW1SJB45JCfknJRJhXDyQJ7IC3l1Hp1n5815H7ZOOaOZTfIHzsc3LQScqA==</latexit><latexit sha1_base64="1an/MWNZkhA9zLU+24Sp3b0W/qY=">AAACEHicbVA9SwNBEN3z2/gVtbRZDGJswp0IWoloYyURTRSSI+xt5uKSvb1jdy4YjvwEG/+KjYUitpZ2/hs3H4gmPhh4vDfDzLwgkcKg6345U9Mzs3PzC4u5peWV1bX8+kbVxKnmUOGxjPVtwAxIoaCCAiXcJhpYFEi4Cdpnff+mA9qIWF1jNwE/Yi0lQsEZWqmR360j3GN2quM2KNqjV5XixR4dilSoDtOCKQ69Rr7gltwB6A/xxkmBjFBu5D/rzZinESjkkhlT89wE/YxpFFxCL1dPDSSMt1kLapYqFoHxs8FDPbpjlSYNY21LIR2ovycyFhnTjQLbGTG8M+NeX/zPq6UYHvmZUEmKoPhwUZhKijHtp0ObQgNH2bWEcS3srZTfMc042gxzNoSJlydJdb/kuSXv8qBwcjyKY4FskW1SJB45JCfknJRJhXDyQJ7IC3l1Hp1n5815H7ZOOaOZTfIHzsc3LQScqA==</latexit>

OBS:	  AdS/CFT	  with	  addi5onal	  parameters	  -‐-‐-‐	  The	  dimension	  of	  the	  repr.	  (or	  fluxes),	  i.e.	  	  	  
k or (k1, k2) or dG

<latexit sha1_base64="bKRHRg4p77UFwRHP5zAV6dw/TnM=">AAACC3icbVDLSsNAFJ3UV62vqEs3QxuhgpSkCLqSggtdVrAPaEOYTCftkEkmzEzEErp346+4caGIW3/AnX/jtM1CW8/q3HPu5d57/IRRqWz72yisrK6tbxQ3S1vbO7t75v5BW/JUYNLCnHHR9ZEkjMakpahipJsIgiKfkY4fXk39zj0RkvL4To0T4kZoGNOAYqS05JnlfuTzh8wKLcgFtKqh55yGXv1kXg68a2vimRW7Zs8Al4mTkwrI0fTMr/6A4zQiscIMSdlz7ES5GRKKYkYmpX4qSYJwiIakp2mMIiLdbPbLBB5rZQADvT3gsYIz9fdEhiIpx5GvOyOkRnLRm4r/eb1UBRduRuMkVSTG80VByqDicBoMHFBBsGJjTRAWVN8K8QgJhJWOr6RDcBZfXibtes2xa87tWaVxmcdRBEegDKrAAeegAW5AE7QABo/gGbyCN+PJeDHejY95a8HIZw7BHxifP1qPmAg=</latexit><latexit sha1_base64="bKRHRg4p77UFwRHP5zAV6dw/TnM=">AAACC3icbVDLSsNAFJ3UV62vqEs3QxuhgpSkCLqSggtdVrAPaEOYTCftkEkmzEzEErp346+4caGIW3/AnX/jtM1CW8/q3HPu5d57/IRRqWz72yisrK6tbxQ3S1vbO7t75v5BW/JUYNLCnHHR9ZEkjMakpahipJsIgiKfkY4fXk39zj0RkvL4To0T4kZoGNOAYqS05JnlfuTzh8wKLcgFtKqh55yGXv1kXg68a2vimRW7Zs8Al4mTkwrI0fTMr/6A4zQiscIMSdlz7ES5GRKKYkYmpX4qSYJwiIakp2mMIiLdbPbLBB5rZQADvT3gsYIz9fdEhiIpx5GvOyOkRnLRm4r/eb1UBRduRuMkVSTG80VByqDicBoMHFBBsGJjTRAWVN8K8QgJhJWOr6RDcBZfXibtes2xa87tWaVxmcdRBEegDKrAAeegAW5AE7QABo/gGbyCN+PJeDHejY95a8HIZw7BHxifP1qPmAg=</latexit><latexit sha1_base64="bKRHRg4p77UFwRHP5zAV6dw/TnM=">AAACC3icbVDLSsNAFJ3UV62vqEs3QxuhgpSkCLqSggtdVrAPaEOYTCftkEkmzEzEErp346+4caGIW3/AnX/jtM1CW8/q3HPu5d57/IRRqWz72yisrK6tbxQ3S1vbO7t75v5BW/JUYNLCnHHR9ZEkjMakpahipJsIgiKfkY4fXk39zj0RkvL4To0T4kZoGNOAYqS05JnlfuTzh8wKLcgFtKqh55yGXv1kXg68a2vimRW7Zs8Al4mTkwrI0fTMr/6A4zQiscIMSdlz7ES5GRKKYkYmpX4qSYJwiIakp2mMIiLdbPbLBB5rZQADvT3gsYIz9fdEhiIpx5GvOyOkRnLRm4r/eb1UBRduRuMkVSTG80VByqDicBoMHFBBsGJjTRAWVN8K8QgJhJWOr6RDcBZfXibtes2xa87tWaVxmcdRBEegDKrAAeegAW5AE7QABo/gGbyCN+PJeDHejY95a8HIZw7BHxifP1qPmAg=</latexit><latexit sha1_base64="bKRHRg4p77UFwRHP5zAV6dw/TnM=">AAACC3icbVDLSsNAFJ3UV62vqEs3QxuhgpSkCLqSggtdVrAPaEOYTCftkEkmzEzEErp346+4caGIW3/AnX/jtM1CW8/q3HPu5d57/IRRqWz72yisrK6tbxQ3S1vbO7t75v5BW/JUYNLCnHHR9ZEkjMakpahipJsIgiKfkY4fXk39zj0RkvL4To0T4kZoGNOAYqS05JnlfuTzh8wKLcgFtKqh55yGXv1kXg68a2vimRW7Zs8Al4mTkwrI0fTMr/6A4zQiscIMSdlz7ES5GRKKYkYmpX4qSYJwiIakp2mMIiLdbPbLBB5rZQADvT3gsYIz9fdEhiIpx5GvOyOkRnLRm4r/eb1UBRduRuMkVSTG80VByqDicBoMHFBBsGJjTRAWVN8K8QgJhJWOr6RDcBZfXibtes2xa87tWaVxmcdRBEegDKrAAeegAW5AE7QABo/gGbyCN+PJeDHejY95a8HIZw7BHxifP1qPmAg=</latexit>

For x3 > 0

�cl
i =

1p
8x3

✓
(Gi)dG⇥dG

0

0 0

◆
, i = 1, 2, 3, 4, 5

�cl
6 = 0,

where Gij = [Gi, Gj ] generate a dG-dimensional

irreducible representation of SO(5)

<latexit sha1_base64="60akWWk6uTfjAe8VplQLtXaVMKk="></latexit><latexit sha1_base64="60akWWk6uTfjAe8VplQLtXaVMKk="></latexit><latexit sha1_base64="60akWWk6uTfjAe8VplQLtXaVMKk="></latexit><latexit sha1_base64="60akWWk6uTfjAe8VplQLtXaVMKk="></latexit>

For x3 < 0

�

cl
i = 0 2 su(N � k1k2), i = 1, . . . , 6

<latexit sha1_base64="e6d6jiZqFdThFgpjmOe981ZIyYQ="></latexit><latexit sha1_base64="e6d6jiZqFdThFgpjmOe981ZIyYQ="></latexit><latexit sha1_base64="e6d6jiZqFdThFgpjmOe981ZIyYQ="></latexit><latexit sha1_base64="e6d6jiZqFdThFgpjmOe981ZIyYQ="></latexit>

For x3 < 0

�

cl
i = 0 2 su(N � dG), i = 1, . . . , 6

<latexit sha1_base64="LRZ+rrpnb8IGW/OEqd+/lzVN11o="></latexit><latexit sha1_base64="LRZ+rrpnb8IGW/OEqd+/lzVN11o="></latexit><latexit sha1_base64="LRZ+rrpnb8IGW/OEqd+/lzVN11o="></latexit><latexit sha1_base64="LRZ+rrpnb8IGW/OEqd+/lzVN11o="></latexit>

SO(5) symmetric solution

<latexit sha1_base64="jnA/XbdrPLTAmf9RaT1jvacNsRw=">AAACC3icbVDLSgMxFM3UV62vUZduQluhbsqMKLqSght3VrQPaIeSSTNtaDIZkoxYhu7d+CtuXCji1h9w59+YaWehrQcCh3POJfceP2JUacf5tnJLyyura/n1wsbm1vaOvbvXVCKWmDSwYEK2faQIoyFpaKoZaUeSIO4z0vJHl6nfuidSURHe6XFEPI4GIQ0oRtpIPbvY5b54SMq315XTozJUY86JlhRDJVicRiawZ5ecqjMFXCRuRkogQ71nf3X7AsechBozpFTHdSLtJUhqihmZFLqxIhHCIzQgHUNDxInykuktE3holD4MhDQv1HCq/p5IEFdmS98kOdJDNe+l4n9eJ9bBuZfQMIo1CfHsoyBmUAuYFgP7VBKs2dgQhCU1u0I8RBJhbeormBLc+ZMXSfO46jpV9+akVLvI6siDA1AEFeCCM1ADV6AOGgCDR/AMXsGb9WS9WO/Wxyyas7KZffAH1ucPsQ6aLw==</latexit><latexit sha1_base64="jnA/XbdrPLTAmf9RaT1jvacNsRw=">AAACC3icbVDLSgMxFM3UV62vUZduQluhbsqMKLqSght3VrQPaIeSSTNtaDIZkoxYhu7d+CtuXCji1h9w59+YaWehrQcCh3POJfceP2JUacf5tnJLyyura/n1wsbm1vaOvbvXVCKWmDSwYEK2faQIoyFpaKoZaUeSIO4z0vJHl6nfuidSURHe6XFEPI4GIQ0oRtpIPbvY5b54SMq315XTozJUY86JlhRDJVicRiawZ5ecqjMFXCRuRkogQ71nf3X7AsechBozpFTHdSLtJUhqihmZFLqxIhHCIzQgHUNDxInykuktE3holD4MhDQv1HCq/p5IEFdmS98kOdJDNe+l4n9eJ9bBuZfQMIo1CfHsoyBmUAuYFgP7VBKs2dgQhCU1u0I8RBJhbeormBLc+ZMXSfO46jpV9+akVLvI6siDA1AEFeCCM1ADV6AOGgCDR/AMXsGb9WS9WO/Wxyyas7KZffAH1ucPsQ6aLw==</latexit><latexit sha1_base64="jnA/XbdrPLTAmf9RaT1jvacNsRw=">AAACC3icbVDLSgMxFM3UV62vUZduQluhbsqMKLqSght3VrQPaIeSSTNtaDIZkoxYhu7d+CtuXCji1h9w59+YaWehrQcCh3POJfceP2JUacf5tnJLyyura/n1wsbm1vaOvbvXVCKWmDSwYEK2faQIoyFpaKoZaUeSIO4z0vJHl6nfuidSURHe6XFEPI4GIQ0oRtpIPbvY5b54SMq315XTozJUY86JlhRDJVicRiawZ5ecqjMFXCRuRkogQ71nf3X7AsechBozpFTHdSLtJUhqihmZFLqxIhHCIzQgHUNDxInykuktE3holD4MhDQv1HCq/p5IEFdmS98kOdJDNe+l4n9eJ9bBuZfQMIo1CfHsoyBmUAuYFgP7VBKs2dgQhCU1u0I8RBJhbeormBLc+ZMXSfO46jpV9+akVLvI6siDA1AEFeCCM1ADV6AOGgCDR/AMXsGb9WS9WO/Wxyyas7KZffAH1ucPsQ6aLw==</latexit><latexit sha1_base64="jnA/XbdrPLTAmf9RaT1jvacNsRw=">AAACC3icbVDLSgMxFM3UV62vUZduQluhbsqMKLqSght3VrQPaIeSSTNtaDIZkoxYhu7d+CtuXCji1h9w59+YaWehrQcCh3POJfceP2JUacf5tnJLyyura/n1wsbm1vaOvbvXVCKWmDSwYEK2faQIoyFpaKoZaUeSIO4z0vJHl6nfuidSURHe6XFEPI4GIQ0oRtpIPbvY5b54SMq315XTozJUY86JlhRDJVicRiawZ5ecqjMFXCRuRkogQ71nf3X7AsechBozpFTHdSLtJUhqihmZFLqxIhHCIzQgHUNDxInykuktE3holD4MhDQv1HCq/p5IEFdmS98kOdJDNe+l4n9eJ9bBuZfQMIo1CfHsoyBmUAuYFgP7VBKs2dgQhCU1u0I8RBJhbeormBLc+ZMXSfO46jpV9+akVLvI6siDA1AEFeCCM1ADV6AOGgCDR/AMXsGb9WS9WO/Wxyyas7KZffAH1ucPsQ6aLw==</latexit>

SO(3)⇥ SO(3) symmetric solution

<latexit sha1_base64="ZZCyUgWmRVli7tayB5r/KUwpfyg=">AAACFnicbVDLSgNBEJyNrxhfqx69DCZCPBh2VdCTBLx4M6J5QBLC7GSSDJnZWWZ6xbDkK7z4K148KOJVvPk3Th4HTSxoKKq66e4KIsENeN63k1pYXFpeSa9m1tY3Nrfc7Z2KUbGmrEyVULoWEMMED1kZOAhWizQjMhCsGvQvR371nmnDVXgHg4g1JemGvMMpASu13KOGDNRDkru9zp8cNoBLZvCY57AZSMlAc4qNEvGofdhys17BGwPPE39KsmiKUsv9arQVjSULgQpiTN33ImgmRAOngg0zjdiwiNA+6bK6pSGx+5vJ+K0hPrBKG3eUthUCHqu/JxIijT0ysJ2SQM/MeiPxP68eQ+e8mfAwioGFdLKoEwsMCo8ywm2uGQUxsIRQze2tmPaIJhRskhkbgj/78jypHBd8r+DfnGaLF9M40mgP7aM88tEZKqIrVEJlRNEjekav6M15cl6cd+dj0ppypjO76A+czx9WwZ4/</latexit><latexit sha1_base64="ZZCyUgWmRVli7tayB5r/KUwpfyg=">AAACFnicbVDLSgNBEJyNrxhfqx69DCZCPBh2VdCTBLx4M6J5QBLC7GSSDJnZWWZ6xbDkK7z4K148KOJVvPk3Th4HTSxoKKq66e4KIsENeN63k1pYXFpeSa9m1tY3Nrfc7Z2KUbGmrEyVULoWEMMED1kZOAhWizQjMhCsGvQvR371nmnDVXgHg4g1JemGvMMpASu13KOGDNRDkru9zp8cNoBLZvCY57AZSMlAc4qNEvGofdhys17BGwPPE39KsmiKUsv9arQVjSULgQpiTN33ImgmRAOngg0zjdiwiNA+6bK6pSGx+5vJ+K0hPrBKG3eUthUCHqu/JxIijT0ysJ2SQM/MeiPxP68eQ+e8mfAwioGFdLKoEwsMCo8ywm2uGQUxsIRQze2tmPaIJhRskhkbgj/78jypHBd8r+DfnGaLF9M40mgP7aM88tEZKqIrVEJlRNEjekav6M15cl6cd+dj0ppypjO76A+czx9WwZ4/</latexit><latexit sha1_base64="ZZCyUgWmRVli7tayB5r/KUwpfyg=">AAACFnicbVDLSgNBEJyNrxhfqx69DCZCPBh2VdCTBLx4M6J5QBLC7GSSDJnZWWZ6xbDkK7z4K148KOJVvPk3Th4HTSxoKKq66e4KIsENeN63k1pYXFpeSa9m1tY3Nrfc7Z2KUbGmrEyVULoWEMMED1kZOAhWizQjMhCsGvQvR371nmnDVXgHg4g1JemGvMMpASu13KOGDNRDkru9zp8cNoBLZvCY57AZSMlAc4qNEvGofdhys17BGwPPE39KsmiKUsv9arQVjSULgQpiTN33ImgmRAOngg0zjdiwiNA+6bK6pSGx+5vJ+K0hPrBKG3eUthUCHqu/JxIijT0ysJ2SQM/MeiPxP68eQ+e8mfAwioGFdLKoEwsMCo8ywm2uGQUxsIRQze2tmPaIJhRskhkbgj/78jypHBd8r+DfnGaLF9M40mgP7aM88tEZKqIrVEJlRNEjekav6M15cl6cd+dj0ppypjO76A+czx9WwZ4/</latexit><latexit sha1_base64="ZZCyUgWmRVli7tayB5r/KUwpfyg=">AAACFnicbVDLSgNBEJyNrxhfqx69DCZCPBh2VdCTBLx4M6J5QBLC7GSSDJnZWWZ6xbDkK7z4K148KOJVvPk3Th4HTSxoKKq66e4KIsENeN63k1pYXFpeSa9m1tY3Nrfc7Z2KUbGmrEyVULoWEMMED1kZOAhWizQjMhCsGvQvR371nmnDVXgHg4g1JemGvMMpASu13KOGDNRDkru9zp8cNoBLZvCY57AZSMlAc4qNEvGofdhys17BGwPPE39KsmiKUsv9arQVjSULgQpiTN33ImgmRAOngg0zjdiwiNA+6bK6pSGx+5vJ+K0hPrBKG3eUthUCHqu/JxIijT0ysJ2SQM/MeiPxP68eQ+e8mfAwioGFdLKoEwsMCo8ywm2uGQUxsIRQze2tmPaIJhRskhkbgj/78jypHBd8r+DfnGaLF9M40mgP7aM88tEZKqIrVEJlRNEjekav6M15cl6cd+dj0ppypjO76A+czx9WwZ4/</latexit>



One-‐point	  func5ons	  in	  gauge	  theory	  

Part	  II.	  



One-‐point	  func5ons	  in	  gauge	  theory	  

	  Wish:	  A	  Systema5c	  approach	  to	  the	  computa5on	  of	  1-‐pt	  func5ons	  	  	  
	  of	  conformal	  scalar	  operators	  using	  the	  tools	  of	  integrability	  

Conformal	  scalar	  operators=Eigenstates	  of	  integrable	  SO(6)	  spin	  chain	  

Scalar	  operators	  can	  have	  non-‐zero	  1-‐pt	  fcts	  already	  at	  tree-‐level	  

Consider	  operators	  built	  from	  	  
X = �1 + i�4, W = �2 + i�5, Y = �3 + i�6

X = �1 � i�4, W = �2 � i�5, Y = �3 � i�6
<latexit sha1_base64="dn6Sqx0+NVXlPl01yX3i8FSVP1s="></latexit><latexit sha1_base64="dn6Sqx0+NVXlPl01yX3i8FSVP1s="></latexit><latexit sha1_base64="dn6Sqx0+NVXlPl01yX3i8FSVP1s="></latexit><latexit sha1_base64="dn6Sqx0+NVXlPl01yX3i8FSVP1s="></latexit>

Eigenstates	  	  of	  length	  L:	  	  
characterized	  by	  three	  sets	  of	  rapidi5es	  	  

|ui, v
+
j , v

�
k iL

<latexit sha1_base64="p/1Ltw3MSPS1/j2h6tGJs7htP2o=">AAACA3icdVDLSgMxFM3UV62vUXe6CRZBsJZMsdruim5cuKhgH9DHkEnTNjaTGZJModSCG3/FjQtF3PoT7vwb04egogcuHM65l3vv8ULOlEbow4rNzS8sLsWXEyura+sb9uZWWQWRJLREAh7IqocV5UzQkmaa02ooKfY9Tite73zsV/pUKhaIaz0IacPHHcHajGBtJNfeuY1cluq7N83DFOy7veZRXWLR4dS9dO0kSqMJIEpnkZM/cQzJZFE+h6Azs5JghqJrv9dbAYl8KjThWKmag0LdGGKpGeF0lKhHioaY9HCH1gwV2KeqMZz8MIL7RmnBdiBNCQ0n6veJIfaVGvie6fSx7qrf3lj8y6tFup1rDJkII00FmS5qRxzqAI4DgS0mKdF8YAgmkplbIeliiYk2sSVMCF+fwv9JOZN2UNq5Ok4WzmZxxMEu2AMHwAGnoAAuQBGUAAF34AE8gWfr3nq0XqzXaWvMms1sgx+w3j4BB9mXIQ==</latexit><latexit sha1_base64="p/1Ltw3MSPS1/j2h6tGJs7htP2o=">AAACA3icdVDLSgMxFM3UV62vUXe6CRZBsJZMsdruim5cuKhgH9DHkEnTNjaTGZJModSCG3/FjQtF3PoT7vwb04egogcuHM65l3vv8ULOlEbow4rNzS8sLsWXEyura+sb9uZWWQWRJLREAh7IqocV5UzQkmaa02ooKfY9Tite73zsV/pUKhaIaz0IacPHHcHajGBtJNfeuY1cluq7N83DFOy7veZRXWLR4dS9dO0kSqMJIEpnkZM/cQzJZFE+h6Azs5JghqJrv9dbAYl8KjThWKmag0LdGGKpGeF0lKhHioaY9HCH1gwV2KeqMZz8MIL7RmnBdiBNCQ0n6veJIfaVGvie6fSx7qrf3lj8y6tFup1rDJkII00FmS5qRxzqAI4DgS0mKdF8YAgmkplbIeliiYk2sSVMCF+fwv9JOZN2UNq5Ok4WzmZxxMEu2AMHwAGnoAAuQBGUAAF34AE8gWfr3nq0XqzXaWvMms1sgx+w3j4BB9mXIQ==</latexit><latexit sha1_base64="p/1Ltw3MSPS1/j2h6tGJs7htP2o=">AAACA3icdVDLSgMxFM3UV62vUXe6CRZBsJZMsdruim5cuKhgH9DHkEnTNjaTGZJModSCG3/FjQtF3PoT7vwb04egogcuHM65l3vv8ULOlEbow4rNzS8sLsWXEyura+sb9uZWWQWRJLREAh7IqocV5UzQkmaa02ooKfY9Tite73zsV/pUKhaIaz0IacPHHcHajGBtJNfeuY1cluq7N83DFOy7veZRXWLR4dS9dO0kSqMJIEpnkZM/cQzJZFE+h6Azs5JghqJrv9dbAYl8KjThWKmag0LdGGKpGeF0lKhHioaY9HCH1gwV2KeqMZz8MIL7RmnBdiBNCQ0n6veJIfaVGvie6fSx7qrf3lj8y6tFup1rDJkII00FmS5qRxzqAI4DgS0mKdF8YAgmkplbIeliiYk2sSVMCF+fwv9JOZN2UNq5Ok4WzmZxxMEu2AMHwAGnoAAuQBGUAAF34AE8gWfr3nq0XqzXaWvMms1sgx+w3j4BB9mXIQ==</latexit><latexit sha1_base64="p/1Ltw3MSPS1/j2h6tGJs7htP2o=">AAACA3icdVDLSgMxFM3UV62vUXe6CRZBsJZMsdruim5cuKhgH9DHkEnTNjaTGZJModSCG3/FjQtF3PoT7vwb04egogcuHM65l3vv8ULOlEbow4rNzS8sLsWXEyura+sb9uZWWQWRJLREAh7IqocV5UzQkmaa02ooKfY9Tite73zsV/pUKhaIaz0IacPHHcHajGBtJNfeuY1cluq7N83DFOy7veZRXWLR4dS9dO0kSqMJIEpnkZM/cQzJZFE+h6Azs5JghqJrv9dbAYl8KjThWKmag0LdGGKpGeF0lKhHioaY9HCH1gwV2KeqMZz8MIL7RmnBdiBNCQ0n6veJIfaVGvie6fSx7qrf3lj8y6tFup1rDJkII00FmS5qRxzqAI4DgS0mKdF8YAgmkplbIeliiYk2sSVMCF+fwv9JOZN2UNq5Ok4WzmZxxMEu2AMHwAGnoAAuQBGUAAF34AE8gWfr3nq0XqzXaWvMms1sgx+w3j4BB9mXIQ==</latexit>
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Corresponding operator: L�M = #X �#X,

M �N+ =# W +#X +#Y ,

N+ �N� = #Y � #Y ,

N� = # barred fields
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One-‐point	  func5ons	  in	  gauge	  theory	  

Matrix	  Product	  State	  associated	  with	  the	  defect:	  	  
(D3-‐D5	  case	  for	  simplicity)	  

deLeeuw,	  C.K.	  
&	  Zarembo	  ‘15,	  

Object	  to	  calculate:	  	  	  	  

NB:	  Parameters:	  	  	  
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X
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L = �,

M,N+, N� (number of Bethe roots/fields of various types),

k (representation label)
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Solu5on	  D3-‐D5	  case	  	  	  

Selection rules:

• Momentum of Bethe state equal to zero

• M and L+N+ +N� even

• The rapidities come in pairs, i.e. {ui}, {v+j }, {v
�
l } = {�ui}, {�v+j }, {�v�l }

<latexit sha1_base64="+jd238kIY4Rq8q8Ri2LC2kgKOGY="></latexit><latexit sha1_base64="+jd238kIY4Rq8q8Ri2LC2kgKOGY="></latexit><latexit sha1_base64="+jd238kIY4Rq8q8Ri2LC2kgKOGY="></latexit><latexit sha1_base64="+jd238kIY4Rq8q8Ri2LC2kgKOGY="></latexit>

de	  Leeuw,	  C.K	  &	  
Linardopoulos,	  18.	  

Follows from the fact that Q2n+1|MPSki = 0 for all n 2 N0
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Result for Ck:

• Exact formula valid for any, L,M,N+, N�
and k

• Expressed in terms of objects well known from integrability

– Baxter polynomials Q(u) =
QM

i=1(u� ui), Q+(v), Q�(v)

– Determinant of Gaudin matrix, G
h{ui, v

+
j , v

�
l }|{ui, v

+
j , v

�
l }i = detG = detG+ detG�

– Transfer matrix in higher reps (or some projection thereof).
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Solu5on	  D3-‐D5	  case	  	  	  

Result for Ck:

• Exact formula valid for any, L,M,N+, N�
and k
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de	  Leeuw,	  C.K	  &	  
Linardopoulos,	  18.	  

Tn(x) =
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2
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Q(x+ i(a+ 1
2 ))Q(x+ i(a� 1

2 ))
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Buhl-‐Mortensen,	  
de	  Leeuw,	  C.K	  	  &	  
Zarembo,	  15.	  

de	  Leeuw,	  C.K	  	  
&	  Mori,	  16.	  

• Can be proved analytically for the SU(2) subsector (N+ = N� = 0).
Here Tn is the transfer matrix in the n+ 1 dimensional rep.

• Has been checked numerically up to L = 16, k = 6 for SU(3) (N� = 0).
(Involves summing 1012 terms.)

• Has been checked numerically up to L = 8, k = 6 for SO(6)
<latexit sha1_base64="0pthUpR5OSH07IJXh6J9si/zaq0="></latexit><latexit sha1_base64="0pthUpR5OSH07IJXh6J9si/zaq0="></latexit><latexit sha1_base64="0pthUpR5OSH07IJXh6J9si/zaq0="></latexit><latexit sha1_base64="0pthUpR5OSH07IJXh6J9si/zaq0="></latexit>



	  	  	  	  SO(5)	  symmetric	  the	  D3-‐D7	  brane	  set-‐up	  
de	  Leeuw,	  C.K	  &	  
Linardopoulos,	  17.	  

Should	  we	  expect	  a	  closed	  expression?	  	  

Selection rules:

• Momentum of Bethe state equal to zero

• (L,M,N+, N�) = (L,M,M/2,M/2)

• The rapidities come in pairs, i.e. {ui}, {v+j }, {v
�
l } = {�ui}, {�v+j }, {�v�l }
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Result for Cn:

• Trivialises for SU(2) sub-sector, N� = N+ = 0. ( =) M = 0)

• Trivialises for SU(3) sub-sector, N� = 0. ( =) N+ = M = 0)

• No closed expression found for the full SO(6) sector (yet)
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Follows from the fact that Q2p+1|MPSni = 0 for all p 2 N0
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Integrability	  of	  Matrix	  Product	  States	  

Proposed	  criterion	  for	  integrability	  of	  MPS:	  

NB:	  Imply	  pairing	  of	  roots	  for	  Bethe	  states	  in	  order	  to	  have	  non-‐vanishing	  overlap	  with	  MPS	  

Piroli,	  Pozsgay	  
Vernier	  ‘17	  

In	  sta5s5cal	  physics:	  	  	  

	  	  
•  D3-‐D5	  MPS	  fulfills	  integrability	  criterion	  
•  D3-‐D7	  SO(5)	  symmetric	  MPS	  fulfills	  integrability	  criterion	  
•  D3-‐D7	  SO(3)	  x	  SO(3)	  symmetric	  MPS	  does	  not	  fulfils	  integrability	  criterion	  
	  
Puzzle:	  No	  closed	  form	  for	  1-‐pt	  func5ons	  for	  the	  SO(5)	  symmetric	  D3-‐D7	  case	  (yet)	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Possible	  key	  to	  progress:	  A	  sca?ering	  picture	  with	  a	  reflec5on	  matrix	  	  

hMPS
���ui, v

+
j , v

�
l

 
i ⇠ hInitial |n i ⌘ h 0|ni
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Q̂2m+1|MPSi = 0, m � 1
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Time	  evolu5on	  of	  local	  observable	  aver	  a	  quantum	  quench:	  

hO(t)i = h 0|eiHtOe�iHt| 0i
=

X

n,m

h 0|ni hm| 0i hn|O|mie�i(Em�En)t
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One-‐point	  func5ons	  in	  string	  theory	  

Part	  III.	  



D3-‐D5	  probe	  brane	  system	  suggests	  a	  new	  double	  scaling	  limit	  

One	  can	  compare	  perturba5ve	  gauge	  theory	  to	  semi-‐classical	  string	  theory	  (	  or	  sugra).	  
	  

Nagasaki	  &	  	  
Yamaguchi	  ‘12,	  

cot↵ =

⇡kp
�

cot↵ =

⇡kp
�

� ! 1, k ! 1,
�

k2
finite (N ! 1)

D5-‐brane	  

The	  double	  scaling	  limit	  

For	  D3-‐D7	  with	  SO(3)	  x	  SO(3)	  symmetry:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  

cot↵ =

⇡
p
k21 + k22p
�
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C.K.,	  Semenoff	  &	  	  
Young	  ‘12,	  

NB:	  D3-‐D5	  Both	  susy	  and	  conformal	  symmetry	  are	  par5ally	  broken	  
	  	  	  	  	  	  D3-‐D7	  Susy	  completely	  broken	  
	  



Nagasaki	  &	  	  
Yamaguchi	  ‘12,	  

One-‐point	  func5ons	  of	  chiral	  primaries	  -‐-‐-‐	  GKPW	  method	  

• Only one chiral primary with the appropriate symmetry for each (even)
conf.dim. �

• Find the variation �SE = �(SDBI + SWZ)

• Expand fluctuations in terms of spherical harmonics on S

5

�SE(X,⌦) =
X

�

X

I

s�I(X)Y�I(⌦)

• Pick Y�I(⌦) the wanted unique chiral primary

• Replace s�I(X) with a bulk-to-boundary propagator reaching from a point
z on the brane to x3 at the boundary. Integrate over z.
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Results	  in	  d.s.l.	  for	  chiral	  primary	  of	  length	  L	  
C.K.	  ,	  Semenoff,	  	  
Young	  ‘12,	  

D3-‐D5	  set-‐up:	  

Nagasaki	  &	  	  
Yamaguchi	  ‘12,	  

D3-‐D7	  set-‐up	  with	  SO(3)	  x	  SO(3)	  symmetry	  
Grau,	  C.K,	  Volk	  &	  	  
Wilhelm,	  to	  appear	  

� = arctan
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Match	  at	  leading	  order	  in	  d.s.l.	  both	  for	  D3-‐D5	  and	  D3-‐D7	  

Next	  to	  leading	  order	  predic5ons	  

Nagasaki	  &	  	  
Yamaguchi	  ‘12,	  
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One-‐loop	  one-‐point	  func5ons	  in	  gauge	  theory	  
	  	  	  	  	  	  Matching	  gauge	  and	  string	  theory	  

Part	  IV.	  



One-‐loop	  one-‐point	  func5ons	  

Mo5va5on:	  

I.	  Sewng	  up	  the	  quantum	  computa5on	  is	  non-‐trivial	  

II.	  Checking	  the	  one-‐loop	  predic5ons	  from	  string	  theory	  	  

III.	  Integrability	  and	  finite	  g	  

Choose	   O = TrZL 2 SU(2) sector

= c1YL + . . .
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htrZL(�)i
htrZL(0)i =

hYL(�)i
hYL(0)i
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The	  one-‐loop	  computa5on	  

Two	  planar	  diagrams	  

Two	  types	  of	  correc5ons	  	  
1.  New	  one-‐loop	  Feynman	  diagrams	  
2.  Correc5on	  of	  the	  eigenstate	  	  (not	  for	  chiral	  primaries)	  

1.  	  	  

2.	   Can	  be	  found	  using	  	  
⇥�morphism Gromov	  &	  	  

Vieira	  ´13,	  ‘14	  

Scalars,	  gauge	  fields,	  
	  fermions,	  ghosts	  



Field	  theory	  result,	  chiral	  primaries	  
D3-‐D5	  dCFT	  (1/2	  susy):	  

D3-‐D7	  dCFT	  with	  SO(3)	  x	  SO(3)	  symmetry	  (no	  susy):	   Grau,	  C.K,	  Volk	  &	  	  
Wilhelm,	  to	  appear	  

� = arctan
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Buhl-‐Mortensen,	  
de-‐Leeuw,	  Ipsen,	  
C.K.,	  Wilhelm,	  ‘16	  

Complete	  match	  with	  string	  theory	  in	  both	  cases	  
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Integrability	  at	  finite	  g	  ?	  

Part	  V.	  



One	  point	  func5ons	  at	  higher	  loop	  orders	  

•  Make	  the	  integrability	  characteris5c	  replacements	  in	  the	  Bethe	  eqns.	  	  	  

•  Make	  the	  same	  replacement	  in	  the	  transfer	  matrix,	  i.	  e.	  

•  Possible	  asympto5c	  (i.e.	  so	  far	  without	  wrapping)	  formula	  

(plus	  dressing	  phase	  plus	  wrapping	  correc5ons)	  

Tn(u) �! T̃n(u) = g

L

n
2X

a=�n
2

x(u+ ia)L
Q(u+ n+1

2 i)Q(u� n+1
2 i)

Q(u+ (a� 1
2 )i)Q(u+ (a+ 1

2 )i)

Ck = iLT̃k�1(0)

s
Q( i

2 )Q(0)

Q2( ik2 )

s
det G̃+

det G̃�

Buhl-‐Mortensen,	  
de-‐Leeuw,	  Ipsen,	  
C.K.,	  Wilhelm	  ,17	  D3-‐D5	  dCFT:	  Can	  we	  guess	  the	  result	  based	  on	  integrability	  ?	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  For	  simplicity	  restrict	  to	  SU(2)	  sub-‐sector	  	  

Idea:	  

g2 =
�

8⇡2
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Outcome	  from	  the	  one-‐loop	  computa5on	  

Fk = 1 + g2
h
 (

k+1
2 ) + �E � log 2

i
�

(1)
+O(g4) ,

Checked	  for:	  L,	  M=2,	  any	  k	  (analy5cal	  deriva5on)	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  L=8,	  M=4,	  k=2,3,4,5,6	  (numerically)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Exponen5aliza5on	  at	  higher	  loop	  orders	  ?	  

Fk
?
= 2

L��
exp

h
(�� L)( (k+1

2 ) + �E)
i

Two	  loop	  computa5on	  might	  clarify	  this	  (NB	  Two	  loops	  in	  AdS)	  

Buhl-‐Mortensen,	  
de-‐Leeuw,	  Ipsen,	  
C.K.,	  Wilhelm	  ,17	  
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s
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Fk (*)	  

(*)	  reproduces	  string	  theory	  result	  in	  d.s.l.	  up	  to	  wrapping	  order!	  
	  	  	  

OBS:	  Independent	  
	  	  	  	  	  	  	  	  of	  rapidi5es	  



Summary	  of	  results	  	  

•  A	  closed	  expression	  for	  all	  tree-‐level	  scalar	  one-‐point	  func5ons	  in	  the	  D3-‐D5	  case	  
	  	  	  	  	  	  for	  any	  representa5on	  label	  k.	  
	  
•  Closed	  one-‐point	  func5on	  formula	  in	  SU(2)	  sub-‐sector	  at	  one-‐loop	  for	  	  
	  	  	  	  	  	  D3-‐D5	  set-‐up.	  (Proposal	  for	  asympto5c	  formula.)	  
	  
•  Match	  with	  string	  theory	  for	  D3-‐D5	  to	  two	  leading	  orders	  in	  	  d.s.l.	  	  
	  	  	  	  	  	  for	  the	  one-‐pt	  func5on	  of	  a	  chiral	  primary	  (conf.	  &	  	  susy	  par5ally	  broken.)	  	  
	  
•  Match	  with	  string	  theory	  for	  D3-‐D7	  to	  two	  leading	  orders	  in	  	  double	  scaling	  	  
	  	  	  	  	  	  parameter	  for	  the	  one-‐pt	  func5on	  of	  a	  chiral	  primary	  (susy	  completely	  broken).	  
	  
•  Ongoing	  inves5ga5ons	  of	  the	  D3-‐D7	  brane	  system.	  (Non-‐protected	  one-‐point	  	  
	  	  	  	  	  	  func5ons	  vanish	  in	  SU(2)	  and	  SU(3)	  sector	  in	  the	  SO(5)	  symmetric	  case,	  no	  	  
	  	  	  	  	  	  closed	  formula	  for	  SO(6)	  (yet)	  in	  either	  case)	  
	  
	  
	  	  



Open	  ques5ons:	  

•  Understanding	  the	  integrability	  of	  D3-‐D5	  from	  sca?ering	  theory	  

•  Understanding	  if	  D3-‐D7	  is	  integrable	  or	  not	  

•  Working	  out	  the	  precise	  ac5on	  of	  the	  3D	  defect	  field	  theory	  
	  	  	  	  	  (important	  for	  higher	  loop	  computa5ons	  as	  well	  as	  the	  conf.	  bootstrap	  program)	  
	  
•  More	  elaborate	  data-‐mining	  using	  one	  and	  two-‐point	  func5ons	  	  
	  	  	  	  	  by	  means	  of	  boundary	  conformal	  bootstrap	  eqns.	  
	  
•  More	  detailed	  comparisons	  with	  string	  theory	  for	  both	  one-‐	  and	  
	  	  	  	  	  	  two-‐point	  func5ons	  :	  	  
	  	  	  	  	  	  f.inst.	  involving	  spinning	  strings	  (i.e.	  non-‐protected	  operators)	  
	  	  	  	  	  	  	  
•  Moving	  on	  to	  higher	  loop	  orders	  (	  understand	  wrapping)	  
	  
	  



Thank	  you	  


