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In the planar limit, N ! 1:

• Conformal symmetry

• Supersymmetry

• Planar integrability
<latexit sha1_base64="+GGaJhYccoObrhl+sSY3VQTPeOA="></latexit>

• Conformal symmetry partially broken

• Supersymmetry partially or completely broken
<latexit sha1_base64="tFxJC57fxGNMxbR5+XhYtagO0aA="></latexit>

AdS/CFT
<latexit sha1_base64="83CXmGGHjkqA7Q1WYWEEeFQnBcM=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXY2a0tt1VC+KyYl/QDiWTybShmQdJRihDP8KNC0Xc+j3u/BszbQUVPXDhcM693HuPG3MmFUIfxtLyyuraem4jv7m1vbNb2NtvyygRhLZIxCPRdbGknIW0pZjitBsLigOX0447rmd+554KyaKwqSYxdQI8DJnPCFZa6lx6d6f16+agUESmXULVcgUis4Ss6rmtCUKV6gWCliYZimCBxqDw3vcikgQ0VIRjKXsWipWTYqEY4XSa7yeSxpiM8ZD2NA1xQKWTzs6dwmOteNCPhK5QwZn6fSLFgZSTwNWdAVYj+dvLxL+8XqL8ipOyME4UDcl8kZ9wqCKY/Q49JihRfKIJJoLpWyEZYYGJ0gnldQhfn8L/Sds2rTPTvrWLtatFHDlwCI7ACbBAGdTADWiAFiBgDB7AE3g2YuPReDFe561LxmLmAPyA8fYJj5mPEQ==</latexit>

AdS/dCFT
<latexit sha1_base64="HBoebIdTyxnuJbp1atf94NoTDG8=">AAAB73icdVDLSgMxFM3UV62vqks3wSK4GjOjte2uWhCXFfuCdiiZTNqGZh4mGaEM/Qk3LhRx6++482/MtBVU9MCFwzn3cu89bsSZVAh9GJml5ZXVtex6bmNza3snv7vXkmEsCG2SkIei42JJOQtoUzHFaScSFPsup213XEv99j0VkoVBQ00i6vh4GLABI1hpqXPh3Z54tatGP19Apl1ElVIZIrOIrMqZrQlC5co5gpYmKQpggXo//97zQhL7NFCEYym7FoqUk2ChGOF0muvFkkaYjPGQdjUNsE+lk8zuncIjrXhwEApdgYIz9ftEgn0pJ76rO32sRvK3l4p/ed1YDcpOwoIoVjQg80WDmEMVwvR56DFBieITTTARTN8KyQgLTJSOKKdD+PoU/k9atmmdmvaNXaheLuLIggNwCI6BBUqgCq5BHTQBARw8gCfwbNwZj8aL8TpvzRiLmX3wA8bbJ057j38=</latexit>

<latexit sha1_base64="vBT6rZTTo7qfJKq9MN0MNXQ+y60="></latexit>

Domain wall  ! Probe D-brane

<latexit sha1_base64="ffoq4i/QmW/8r1oqLubmO+MhcqM="></latexit>

QFT in lower D*  ! String theory in 10D

<latexit sha1_base64="rV1HACecb9yU+t7AyT3khNQdI8U="></latexit>

* N = 4 SYM in 4D, ABJM-theory in 3D
<latexit sha1_base64="JSADlarkaMUp21frLuw0uMSBVlg=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasgMbW13BUFcVrQPaEvJpJk2NPMguSOW0l9x40IRt/6IO//G9CGo6IELh3PuTe49fiKFBkI+rMza+sbmVnY7t7O7t39gH+abOk4V4w0Wy1i1faq5FBFvgADJ24niNPQlb/nji7nfuuNKizi6hUnCeyEdRiIQjIKR+nb+MmapxnGAYSQ0BirHfbtAHOJVSkUPE8crkapbNaRE3Gq5iF2HLFBAK9T79nt3YF4JeQRMUq07LkmgN6UKBJN8luummieUjemQdwyNaMh1b7rYfYZPjTLAQaxMRYAX6veJKQ21noS+6QwpjPRvby7+5XVSCCq9qYiSFHjElh8FqcQQ43kQeCAUZyAnhlCmhNkVsxFVlIGJK2dC+LoU/0+anuOWneK1V6jdrOLIomN0gs6Qi85RDV2hOmoghu7RA3pCz9bMerRerNdla8ZazRyhH7DePgHD2JRY</latexit>

Focus of this talk



Motivation
• Gain insight on the interplay between conformal symmetry, 

supersymmetry and integrability

• Test the AdS/CFT dictionary for set-ups with supersymmetry  
partially or completely broken (all tests positive)

• Exact results for novel types of observables such as one-point functions

• Produce input data for the boundary conformal bootstrap program. 

• Interesting connections to statistical physics and QI: matrix product
states and quantum quenches 

• Novel characterization of integrable boundary states at the discrete level,
Novel examples of  integrable boundary states 

• Novel “microscopic duality relations” for correlation functions
Strong predictive/constraining power.



Plan of the talk

I. Correlators in AdS/dCFT = spin chain overlaps

II. Domain walls in ABJM theory 

III. Novel exact overlap formulas for ABJM theory

IV. Predicting overlaps from duality relations

V. Future directions



Conformal operators  ! String states
<latexit sha1_base64="/Oc0H7uRT/DUWwvxWX59MO+4quk="></latexit>

<latexit sha1_base64="n1xHHzS/wNb3uZ8cpfjlxMgZ9rM=">AAAB+HicdZDLSsNAFIYn9VbrpVGXbgaL4KokXqruim5cVrC20IQymZ60QyeTMDMRauyTuHGhiFsfxZ1v47SNoqI/DBy+/xzOmT9IOFPacd6twtz8wuJScbm0srq2XrY3Nq9VnEoKTRrzWLYDooAzAU3NNId2IoFEAYdWMDyf+K0bkIrF4kqPEvAj0hcsZJRog7p2+Q57QZilY08S0efQtStO9chxT2sudqrOVPiLuDmpoFyNrv3m9WKaRiA05USpjusk2s+I1IxyGJe8VEFC6JD0oWNKQSJQfjY9fIx3DenhMJbmCY2n9PtERiKlRlFgOiOiB+q3N4F/eZ1Uhyd+xkSSahB0tihMOdYxnqSAe0wC1XxkCkIlM7diOiCSUG2yKpkQPn+K/y+u96turXpweVipn+VxFNE22kF7yEXHqI4uUAM1EUUpukeP6Mm6tR6sZ+tl1lqw8pkt9EPW6wcz9pN3</latexit>

|ui
<latexit sha1_base64="T7zailDTwRuT4muOkOti+I3Y7VU=">AAACFHicdVDLSgMxFM3UV62vqks3wSIIQpmpWB+rogguK9hWaEvJpHfa0ExmSO4IpfQj3Pgrblwo4taFO//G9KGo6IHA4Zx7uLnHj6Uw6LrvTmpmdm5+Ib2YWVpeWV3Lrm9UTZRoDhUeyUhf+8yAFAoqKFDCdayBhb6Emt87G/m1G9BGROoK+zE0Q9ZRIhCcoZVa2b1z0QFlkCEYGgVUKISOZjZOTRKDpiYWivIuE+qklc25+QPXOy561M27Y9AvxZsqOTJFuZV9a7QjnoSgkEtmTN1zY2wOmEbBJQwzjcRAzHiPdaBuqWIhmOZgfNSQ7lilTYNI26eQjtXviQELjemHvp0MGXbNb28k/uXVEwyOmgOh4gRB8cmiIJEUIzpqiLaFBo6ybwnjWti/ju7XjKPtMWNL+LyU/k+qhbxXzO9fFnKl02kdabJFtsku8cghKZELUiYVwsktuSeP5Mm5cx6cZ+dlMppypplN8gPO6wfrKp6/</latexit>

Eigenstates of integrable super spin chain:

De Leeuw, C.K.
Zarembo ‘15

Jiang, Komatsu
Vescovi ‘19

| 0i (integrable) boundary state describing defect / probe brane
<latexit sha1_base64="D171Dfu4EQBZcEvVpDwx9jm13lg="></latexit>

h 0|ui is a one-point function
<latexit sha1_base64="PlKNcoRwlQznBToFWS9KDIV82iM="></latexit>

Beisert,
Staudacher ‘03

Similar idea: | 0i ⇠ determinant operators/giant graviton
<latexit sha1_base64="DZp+7sDVcBIhGUx/a8Qgx6ICTFU="></latexit>

Co-dimension one defect  ! Karch-Randall probe brane
<latexit sha1_base64="vWzQxt9X9uCewzgW/cOKs1mCJeE="></latexit>

h 0|ui is a three-point function
<latexit sha1_base64="Asa6r9yf49S/WhayI6MKw1vJCjM="></latexit>

Karch.
Randall ‘01

<latexit sha1_base64="so3iYMq4Lq89hFs9xwU5E3eTWmY=">AAAB/nicdVDLSgMxFM34rPVVFVdugkVwVTNDn7tqQdxZsS9oS8lk0jY0kxmSjFCGgr/ixoUibv0Od/6N6UNQ0QOBwznncm+OG3KmNEIf1tLyyuraemIjubm1vbOb2ttvqCCShNZJwAPZcrGinAla10xz2golxb7LadMdVaZ+845KxQJR0+OQdn08EKzPCNZG6qUOz73bs8plDUIsPHhtohyHqpdKo4yTQ6VCEaJMDtmlrGMIQsVSHkHbkCnSYIFqL/Xe8QIS+VRowrFSbRuFuhtjqRnhdJLsRIqGmIzwgLYNFdinqhvPzp/AE6N4sB9I84SGM/X7RIx9pca+a5I+1kP125uKf3ntSPeL3ZiJMNJUkPmifsShDuC0C+gxSYnmY0MwkczcCskQS0y0aSxpSvj6KfyfNJyMnc9kb5x0+WJRRwIcgWNwCmxQAGVwBaqgDgiIwQN4As/WvfVovViv8+iStZg5AD9gvX0CqYeUsg==</latexit>

AdS/CFT and Overlaps

Minahan.
Zarembo ‘02

<latexit sha1_base64="MermrWCWvx/S3hLhvbHdcsYpHis="></latexit>

Pair of determinant operators  ! Giant graviton



p

-p

Pure reflection
+BYB for reflection matrix

-p
p

Entangled (p,-p) pairs
+BYB for initial state

Initial state

Boundary

Wick rotation

Ghoshal, 
Zamolodchikov ‘93Integrable boundaries in integrable QFTs

<latexit sha1_base64="nxtZtPrEaPTvOidcHEfj5To6EBo="></latexit>

• No particle production or annihilation

• Pure reflection, possibly change of internal quantum numbers

• Yang-Baxter relations fulfilled (order of reflection does not matter)
<latexit sha1_base64="yCrcyPtAEmV31tAHv0NQeCGmCG8="></latexit>

1

2

<latexit sha1_base64="DKf87WGq+8FQEpcAGvTRYw4JCGw="></latexit>

Spin chain language: Q2m+1| 0i = 0

Piroli, Pozsgay,
Vernier ‘17



1 2 3 L

s1 sLs2 s3

SL+m = Sm | i = |s1s2s3 . . . sLi
<latexit sha1_base64="1GJCNr9RjxzakkBefr3M3qU9/FI="></latexit>

Eigenstates: H0|ui = E0|ui
<latexit sha1_base64="4zIMFs+ouqDC1WHtRDrLTxm7gH0="></latexit>

<latexit sha1_base64="s8PrJjrui23+B9+aoD/JCJ5dC1M="></latexit>

|Bi = |MPSi =
X

{si}

Tr(ts1 . . . tsL)|s1 . . . sLi

<latexit sha1_base64="PvM0B5qJHu/kE2wq5+d+qBVCN7Q="></latexit>

|VBSi = |Ki⌦L
2 , K =

X

s1,s2

Ks1,s2 |s1s2i

Integrable boundary states
<latexit sha1_base64="NbL/DHwiWCC11TCPJMrPWP0tRIw=">AAACA3icdVBNSwMxFMz6WetX1ZtegkXwVDYVbL0VvehNwapQS3mbvtZgNrskb4VSBC/+FS8eFPHqn/DmvzGrFVR0IDDMzOPlTZRq5SgM34Kx8YnJqenCTHF2bn5hsbS0fOKSzEpsykQn9iwCh1oZbJIijWepRYgjjafR5V7un16hdSoxxzRIsR1D36iekkBe6pRWDwxh34LP8yjJTBfsgDsCQtcplcNKGIZCCJ4TUdsOPdnZqVdFnYvc8iizEQ47pdfzbiKzGA1JDc61RJhSewiWlNR4XTzPHKYgL6GPLU8NxOjaw48brvmGV7q8l1j/DPEP9fvEEGLnBnHkkzHQhfvt5eJfXiujXr09VCbNCI38XNTLNKeE54XwrrIoSQ88AWmV/yuXF2BBkq+t6Ev4upT/T06qFbFVqR5Vy43dUR0FtsbW2SYTrMYabJ8dsiaT7IbdsQf2GNwG98FT8PwZHQtGMyvsB4KXd4sgmBw=</latexit>

De Leeuw, C.K., Zarembo ‘15

C.K., Müller, Zarembo ‘20

<latexit sha1_base64="4rl6bxuCU7Y0QEhpbEiEV/Dj02E="></latexit>

Cross cap states: |Ci = |cii⌦L/2, where |cii = | "ij | "iL
2 +j + | #ij | #iL

2 +j

<latexit sha1_base64="+HpVAs/IlhXY7BUjDAIFzNj77+Q=">AAAB/3icdVDLSgNBEJyNrxhfq4IXL4NB8LTMLklMPAW9eBEimERIQpidTJIhsw9mesUQc/BXvHhQxKu/4c2/cfIQVLSgoajqprvLj6XQQMiHlVpYXFpeSa9m1tY3Nrfs7Z2ajhLFeJVFMlLXPtVcipBXQYDk17HiNPAlr/uDs4lfv+FKiyi8gmHMWwHthaIrGAUjte29CwpK3OJYRZ2EAdZAgeuTtp0lDvGK+ZyHiePlScktGZInbqmQw65DpsiiOSpt+73ZiVgS8BCYpFo3XBJDa0QVCCb5ONNMNI8pG9Aebxga0oDr1mh6/xgfGqWDu5EyFQKeqt8nRjTQehj4pjOg0Ne/vYn4l9dIoFtsjUQYJ8BDNlvUTSSGCE/CwB2hOAM5NIQyJcytmPWpogxMZBkTwten+H9S8xy34OQuvWz5dB5HGu2jA3SEXHSMyugcVVAVMXSHHtATerburUfrxXqdtaas+cwu+gHr7RNec5Za</latexit>

Matrix product states:

<latexit sha1_base64="V3Beaylw3bVdqByp9spCtA7h0Io=">AAAB/XicdVDLSgNBEJz1bXzFx83LYBA8LbNLosaT6MWjokmEJITZSScZnJ1dZnqFGMRf8eJBEa/+hzf/xkmMoKIFDUVVN91dUaqkRcbevYnJqemZ2bn53MLi0vJKfnWtapPMCKiIRCXmMuIWlNRQQYkKLlMDPI4U1KKr46FfuwZjZaIvsJ9CM+ZdLTtScHRSK79R5Qq0AHqU6DY9R45gD1r5AvNZuF8qhpT5YYmVg7IjJRaUd4s08NkIBTLGaSv/1mgnIotBo1Dc2nrAUmwOuEEpFNzmGpmFlIsr3oW6o5rHYJuD0fW3dNspbdpJjCuNdKR+nxjw2Np+HLnOmGPP/vaG4l9ePcPOfnMgdZqhe/FzUSdTFBM6jIK2pQGBqu8IF0a6W6noccMFusByLoSvT+n/pBr6wa5fPAsLh0fjOObIJtkiOyQge+SQnJBTUiGC3JB78kievDvvwXv2Xj5bJ7zxzDr5Ae/1A/nAlPE=</latexit>

Valence Bond States:

Caetano, Komatsu ’21, Gombor ’22, Ekman ‘22

<latexit sha1_base64="8KUn+tMTWG8oePFlqZEY6zxzpmI="></latexit>

Integrable boundary state h 0|:
<latexit sha1_base64="bTPDAy3xrLjcb6q4bEjZ/2/Kv7A=">AAACAXicdVDLSgMxFM34rPVVdSO4CRZBEEpSSh8LoejGZQv2AW0ZMmnahmYyQ5IRylg3/oobF4q49S/c+Tdm2goqeuDC4Zx7ufceLxRcG4Q+nKXlldW19dRGenNre2c3s7ff1EGkKGvQQASq7RHNBJesYbgRrB0qRnxPsJY3vkz81g1Tmgfy2kxC1vPJUPIBp8RYyc0c1t04L8/w9LZb09xFXUXkULBz5GayKIcQwhjDhOBSEVlSqZTzuAxxYllkwQI1N/Pe7Qc08pk0VBCtOxiFphcTZTgVbJruRpqFhI7JkHUslcRnuhfPPpjCE6v04SBQtqSBM/X7REx8rSe+Zzt9Ykb6t5eIf3mdyAzKvZjLMDJM0vmiQSSgCWASB+xzxagRE0sIVdzeCumIKEKNDS1tQ/j6FP5PmvkcLuYK9UK2erGIIwWOwDE4BRiUQBVcgRpoAAruwAN4As/OvfPovDiv89YlZzFzAH7AefsEhY2WUw==</latexit>

Q2n+1| 0i = 0
<latexit sha1_base64="OfLGGJkzXYs9QXRbhjlA5OpCqSQ="></latexit>

Expect h 0|ui computable in closed form
<latexit sha1_base64="e6P7Bw8M19a9OVAbfO/JOFccY/w="></latexit>

Types of boundary states of relevance for AdS/dCFT:



<latexit sha1_base64="I2akDvsIqKgStXYUGiBDw9bXFP0=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GjJDR1tXRTe6q2Af0A4lk8m0oZnMkGSEMvQ33LhQxK0/486/MX0IKnogcDjnHu7NCVLOlEbowyqsrK6tbxQ3S1vbO7t75f2DtkoySWiLJDyR3QArypmgLc00p91UUhwHnHaC8dXM79xTqVgi7vQkpX6Mh4JFjGBtpP6NGEoaMiq0uhiUK8hGbs2ruhDZrofqTt0QDzn1syp0bDRHBSzRHJTf+2FCstikCcdK9RyUaj/HUjPC6bTUzxRNMRnjIe0ZKnBMlZ/Pb57CE6OEMEqkeULDufo9keNYqUkcmMkY65H67c3Ev7xepqOanzORZpoKslgUZRzqBM4KgCGTlGg+MQQTycytkIywxESbmkqmhK+fwv9J27Udz0a3bqVxuayjCI7AMTgFDjgHDXANmqAFCEjBA3gCz1ZmPVov1utitGAtM4fgB6y3T22SkfI=</latexit>

Ingredients:

<latexit sha1_base64="6aQ7MH7R136/Z4oXoTHn+VSUl84="></latexit>

For |VBSi:

• No sums involved

de Leeuw, Gombor, C.K., Linardopoulos,  Pozsgay ‘19

de Leeuw, C.K.
& Zarembo ‘15

de Leeuw, C.K.
& Mori ‘16

de Leeuw, C.K. &
Linardopoulos ‘18

Poszgay ‘18

h 0|ui 6= 0 () {uj} = {�ui,ui}
<latexit sha1_base64="Yvdfu49Q2PAML73/jyeTGMUVVMY="></latexit>

Selection rule
<latexit sha1_base64="/JzH9YbJSx3416AhNay3quw3Qj0=">AAAB9XicdVDLTgJBEJzFF+IL9ehlIjHxtJldQeFG4sUjBnkksJLZoYEJs4/MzGoI4T+8eNAYr/6LN//GWcBEjVbSSaWqO91dfiy40oR8WJmV1bX1jexmbmt7Z3cvv3/QVFEiGTRYJCLZ9qkCwUNoaK4FtGMJNPAFtPzxZeq37kAqHoU3ehKDF9BhyAecUW2k2zoIYCnDMhHQyxeITdxyqehiYrslUnEqhpSIUzkvYscmcxTQErVe/r3bj1gSQKiZoEp1HBJrb0ql5kzALNdNFMSUjekQOoaGNADlTedXz/CJUfp4EElTocZz9fvElAZKTQLfdAZUj9RvLxX/8jqJHpS9KQ/jREPIFosGicA6wmkEuM+leVpMDKFMcnMrZiMqKdMmqJwJ4etT/D9purZzZrvXbqFaX8aRRUfoGJ0iB12gKrpCNdRADEn0gJ7Qs3VvPVov1uuiNWMtZw7RD1hvn/VAkt8=</latexit>

Gombor ’21

<latexit sha1_b ase64="TL72lApukU5ah+2JfOQk8+o8jsg=">AAAB+nicdVDLSgMxFM3UV62vqS7dBIvgasgMbW13RUHcWcE+oB1KJs20oZnJkGSUUvspblwo4tYvceffmD4EFT1w4XDOvcm9J0g4UxqhDyuzsrq2vpHdzG1t7+zu2fn9phKpJLRBBBeyHWBFOYtpQzPNaTuRFEcBp61gdD7zW7dUKibiGz1OqB/hQcxCRrA2Us/OXxmX4wReCBmlHCvYswvIQV6lVPQgcrwSqrpVQ0rIrZaL0HXQHAWwRL1nv3f7gqQRjTUxD6iOixLtT7DUjHA6zXVTRRNMRnhAO4bGOKLKn8xXn8Jjo/RhKKSpWMO5+n1igiOlxlFgOiOsh+q3NxP/8jqpDiv+hMVJqmlMFh+FKYdawFkOsM8kJZqPDcFEMrMrJEMsMdEmrZwJ4etS+D9peo5bdorXXqF2towjCw7BETgBLjgFNXAJ6qABCLgDD+AJPFv31qP1Yr0uWjPWcuYA/ID19glDPJQG</latexit>

Overlap Formulas

<latexit sha1_base64="5W/TVK9Kef+cx40blZiDSnG1oJk="></latexit>

For cross cap states:
<latexit sha1_base64="2Brlxar0gQhArJx4B7rfQL4OxtU="></latexit>

• No Baxter polynomials involved

<latexit sha1_base64="e9KULniW1yOOGO83Rd/4EhEFQQ8="></latexit>

For |MPSki:

• Superdeterminant of Gaudin matrix: D = S detG = det(G+)
det(G�)

hu|ui = detG = detG+ detG�

• Fused transfer matrices: Sums of ratios of Baxter polynomials:
Pa= k

2

a=� k
2

. . .

Caetano, Komatsu ‘21 Gombor ’22 Ekman ’22

<latexit sha1_base64="xpYj1twWd3ROxNprcLbWaKiwz+c="></latexit>Z2 parity invariance



L =
k

4⇡
tr


"µ⌫�

✓
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2

3
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ÂµÂ⌫Â�

◆
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1
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<latexit sha1_base64="OUlfhMXjKy/asswKpGpshpIjAHM="></latexit>

<latexit sha1_base64="1URQs17F1izHmfY8S5ibXpkf7SI=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBA8LbNLEpNbjBcRhAjmAUkIs5NJMmR2Z5npFULIZ3jxoIhXv8abf+PkIahoQUNR1U13VxBLYYCQD2dldW19YzO1ld7e2d3bzxwc1o1KNOM1pqTSzYAaLkXEayBA8masOQ0DyRvB6HLmN+65NkJFdzCOeSekg0j0BaNgpdZF5foGw5ArPe5mssQlfjGf8zFx/TwpeSVL8sQrFXLYc8kcWbREtZt5b/cUS0IeAZPUmJZHYuhMqAbBJJ+m24nhMWUjOuAtSyMactOZzE+e4lOr9HBfaVsR4Ln6fWJCQ2PGYWA7QwpD89ubiX95rQT6xc5ERHECPGKLRf1EYlB49j/uCc0ZyLEllGlhb8VsSDVlYFNK2xC+PsX/k7rvegU3d+tny5VlHCl0jE7QGfLQOSqjK1RFNcSQQg/oCT074Dw6L87ronXFWc4coR9w3j4B63+RDA==</latexit>

ABJM theory
<latexit sha1_base64="S2q2wXtcXlWbNNo0SeLmlWPAiR0="></latexit>

ABJM theory in 3D  ! Type IIA strings on AdS4 ⇥ CP 3

<latexit sha1_base64="HUp3E7rhyTOOeSt/E0+DouBdhVQ=">AAAB/HicdVDLSgMxFM3UV62v0S7dBFvBhQyZoa3tQii6cSUV7AM6pWTStA3NPEgywjDUX3HjQhG3fog7/8b0IajogQuHc+7l3nu8iDOpEPowMiura+sb2c3c1vbO7p65f9CSYSwIbZKQh6LjYUk5C2hTMcVpJxIU+x6nbW9yOfPbd1RIFga3Koloz8ejgA0ZwUpLfTNfTF2CObyenlfc0yKUsUz6ZgFZyKmWSw5EllNGNbumSRnZtUoJ2haaowCWaPTNd3cQktingSIcS9m1UaR6KRaKEU6nOTeWNMJkgke0q2mAfSp76fz4KTzWygAOQ6ErUHCufp9IsS9l4nu608dqLH97M/EvrxurYbWXsiCKFQ3IYtEw5lCFcJYEHDBBieKJJpgIpm+FZIwFJkrnldMhfH0K/yctx7IrVunGKdQvlnFkwSE4AifABmegDq5AAzQBAQl4AE/g2bg3Ho0X43XRmjGWM3nwA8bbJzj5k+E=</latexit>

N = 6 susy

<latexit sha1_base64="sNDQz95jW5oZSPlWdOIXoJ6tZI8="></latexit>

Gauge symmetry: U(N)k ⇥ Û(N)�k
<latexit sha1_base64="rFYoEpqZYAfPce7BUyAixcNeP/o="></latexit>

Planar ’t Hooft limit: N, k ! 1, � =
N
k fixed

<latexit sha1_base64="gaCMMoOibOh54ZLG0Ge1g25y1iQ="></latexit>

Integrable in the planar limit

<latexit sha1_base64="B3kqi3P1U80tFrK7UhnBDk//+9A="></latexit>

Field content: Aµ, Âµ, A, Y A, A = 1, 2, 3, 4



The defect set-up of |MPSi
<latexit sha1_base64="3/BzzTxny27Y/XilwfrmWJYJhSo="></latexit>

ABJM theory
<latexit sha1_base64="BVFvsTBM1WMgFlzBBMp406/RP1c=">AAAB8nicdVDLSgNBEJz1GeMr6tHLYBA8LbNrosktxosIQgTzgCSE2ckkGTK7s8z0CiHkM7x4UMSrX+PNv3HyEFS0oKGo6qa7K4ilMEDIh7O0vLK6tp7aSG9ube/sZvb2a0YlmvEqU1LpRkANlyLiVRAgeSPWnIaB5PVgeDn16/dcG6GiOxjFvB3SfiR6glGwUvOifH2DYcCVHnUyWeISv5DP+Zi4fp4UvaIleeIVz3LYc8kMWbRApZN5b3UVS0IeAZPUmKZHYmiPqQbBJJ+kW4nhMWVD2udNSyMactMez06e4GOrdHFPaVsR4Jn6fWJMQ2NGYWA7QwoD89ubin95zQR6hfZYRHECPGLzRb1EYlB4+j/uCs0ZyJEllGlhb8VsQDVlYFNK2xC+PsX/k5rveqeuf+tnS+VFHCl0iI7QCfLQOSqhK1RBVcSQQg/oCT074Dw6L87rvHXJWcwcoB9w3j4B6d+RBw==</latexit>

(x0, x1)
<latexit sha1_base64="ZKf0EEsBqT+Vca4Z+re7eTbdNT8=">AAAB8HicdVDLSgMxFM34rPVVdekmWIQKMmTGVttd0Y3LCvYh7TBk0kwbmskMSUZaSr/CjQtF3Po57vwb04egogcuHM65l3vvCRLOlEbow1paXlldW89sZDe3tnd2c3v7DRWnktA6iXksWwFWlDNB65ppTluJpDgKOG0Gg6up37ynUrFY3OpRQr0I9wQLGcHaSHeFoY9Oh75z4ufyyEZuuVR0IbLdEqo4FUNKyKmcF6FjoxnyYIGan3vvdGOSRlRowrFSbQcl2htjqRnhdJLtpIommAxwj7YNFTiiyhvPDp7AY6N0YRhLU0LDmfp9YowjpUZRYDojrPvqtzcV//LaqQ7L3piJJNVUkPmiMOVQx3D6PewySYnmI0MwkczcCkkfS0y0yShrQvj6FP5PGq7tnNnuTTFfvVzEkQGH4AgUgAMuQBVcgxqoAwIi8ACewLMlrUfrxXqdty5Zi5kD8APW2yeoIo+s</latexit>

U(N)⇥ U(N) for x2 ! 1
<latexit sha1_base64="tnRwgqsfph6tBgvRXtNeYpT7QsU="></latexit>

hY Ai = 0, A = 1, 2, 3, 4
<latexit sha1_base64="bBXfL6Ooiz1kVHI/48SktmhkXgU="></latexit>

U(N � q + 1)⇥ U(N � q)
<latexit sha1_base64="5Uw6qLE+SI0asjvp1IFQHP8mbpI="></latexit>

x2
<latexit sha1_base64="+CaZbsSxZ1z0WPu/E1/dxl0/OuM=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgasiMVttd0Y3LivYB7VAyaaYNzTxIMmIZ+gluXCji1i9y59+YPgQVPRByOOde7r3HTwRXGuMPK7e0vLK6ll8vbGxube8Ud/eaKk4lZQ0ai1i2faKY4BFraK4FayeSkdAXrOWPLqd+645JxePoVo8T5oVkEPGAU6KNdHPfc3vFEraxWynjKsK2az63bEgZO9WzKnJsPEMJFqj3iu/dfkzTkEWaCqJUx8GJ9jIiNaeCTQrdVLGE0BEZsI6hEQmZ8rLZqhN0ZJQ+CmJpXqTRTP3ekZFQqXHom8qQ6KH67U3Fv7xOqoOKl/EoSTWL6HxQkAqkYzS9G/W5ZFSLsSGESm52RXRIJKHapFMwIXxdiv4nTdd2Tmz3+rRUu1jEkYcDOIRjcOAcanAFdWgAhQE8wBM8W8J6tF6s13lpzlr07MMPWG+ffYyN8g==</latexit>

<latexit sha1_base64="7s8Z3rCzyo3ZBnCiTQ8J3e5tDaE=">AAACB3icdVDLSgMxFM34rPVVdSlIsAguZMgMrdpd0Y1LBeuDTi2Z9LaGZjJjkhHK0J0bf8WNC0Xc+gvu/BvTh6CiBy6cnHMvufeEieDaEPLhTExOTc/M5uby8wuLS8uFldUzHaeKQY3FIlYXIdUguISa4UbARaKARqGA87B7OPDPb0FpHstT00ugEdGO5G3OqLFSs7ARCCo7AvDlVebt+P1AjZ44kHCDSbNQJC7x98slHxPXL5OKV7GkTLzKbgl7LhmiiMY4bhbeg1bM0gikYYJqXfdIYhoZVYYzAf18kGpIKOvSDtQtlTQC3ciGd/TxllVauB0rW9Lgofp9IqOR1r0otJ0RNdf6tzcQ//LqqWnvNzIuk9SAZKOP2qnAJsaDUHCLK2BG9CyhTHG7K2bXVFFmbHR5G8LXpfh/cua73q5bOikVqwfjOHJoHW2ibeShPVRFR+gY1RBDd+gBPaFn5955dF6c11HrhDOeWUM/4Lx9AlVimFo=</latexit>

hY 1,2i 6= 0



=
)

<latexit sha1_base64="VrStmad7NC77ZQwxAaXbU81itno=">AAAB73icdVBNSwMxEJ31s9avqkcvwSJ4WrLVanuRghePFewHtEvJptk2NNldk6xQSv+EFw+KePXvePPfmLYrqOiDgcd7M8zMCxLBtcH4w1laXlldW89t5De3tnd2C3v7TR2nirIGjUWs2gHRTPCINQw3grUTxYgMBGsFo6uZ37pnSvM4ujXjhPmSDCIeckqMldpdLu0WpnuFInbL2Kueewi7eA5LSmVcrWDkZUoRMtR7hfduP6apZJGhgmjd8XBi/AlRhlPBpvluqllC6IgMWMfSiEim/cn83ik6tkofhbGyFRk0V79PTIjUeiwD2ymJGerf3kz8y+ukJqz4Ex4lqWERXSwKU4FMjGbPoz5XjBoxtoRQxe2tiA6JItTYiPI2hK9P0f+kWXK9U7d0c1asXWZx5OAQjuAEPLiAGlxDHRpAQcADPMGzc+c8Oi/O66J1yclmDuAHnLdPhL+QRw==</latexit>

Classical fields
<latexit sha1_base64="iGdjh2zhUYKmKt7HUHGNbBBG8xo=">AAAB+nicdVDLSgMxFM34rPU11aWbYBFcDZmRarsrduOygn1AO5RMJtOGZh4kGaWM/RQ3LhRx65e482/MtCOo6IHAyTn33twcL+FMKoQ+jJXVtfWNzdJWeXtnd2/frBx0ZZwKQjsk5rHoe1hSziLaUUxx2k8ExaHHac+btnK/d0uFZHF0o2YJdUM8jljACFZaGpmVFsdS6iuHAaPcl3BkVpFVQ3bj3IbIQgto4tRQo46gXShVUKA9Mt+HfkzSkEaK5MMGNkqUm2GhGOF0Xh6mkiaYTPGYDjSNcEilmy1Wn8MTrfgwiIU+kYIL9XtHhkMpZ6GnK0OsJvK3l4t/eYNUBXU3Y1GSKhqR5UNByqGKYZ4D9JmgRPGZJpgIpneFZIIFJkqnVdYhfP0U/k+6jmWfWc61U21eFnGUwBE4BqfABhegCa5AG3QAAXfgATyBZ+PeeDRejNdl6YpR9ByCHzDePgHxC5PL</latexit>

BPS eqns:
<latexit sha1_base64="cNedfHhVHmru+zH6rV1AXicF+XA=">AAACAHicdVDLSgMxFM34rPU16sKFm2ARXJXMSLV1VerGZUX7gE4pmUzahmYyY5IRytCNv+LGhSJu/Qx3/o1pO4KKHggczrn35t7jx5wpjdCHtbC4tLyymlvLr29sbm3bO7tNFSWS0AaJeCTbPlaUM0EbmmlO27GkOPQ5bfmji6nfuqNSsUjc6HFMuyEeCNZnBGsj9ex9T0RMBFRoWKtfQ3or1Dn0vHzPLqBiCTmVUweiIprBELeEKmUEnUwpgAz1nv3uBRFJQjOJcKxUx0Gx7qZYakY4neS9RNEYkxEe0I6hAodUddPZARN4ZJQA9iNpntlkpn7vSHGo1Dj0TWWI9VD99qbiX14n0f1yN2UiTjQVZP5RP+FQR3CaBgyYpETzsSGYSGZ2hWSIJSbaZDYN4etS+D9pukXnpOheuYVqLYsjBw7AITgGDjgDVXAJ6qABCJiAB/AEnq1769F6sV7npQtW1rMHfsB6+wQio5V0</latexit>

dY ↵

dx2
=

1

2
Y ↵Y †

� Y
� � 1

2
Y �Y †

� Y
↵, ↵,� = 1, 2

<latexit sha1_base64="Sfzj0vEbRmrI26xM0m/Z2UvYW08="></latexit>

Classical e.o.m.:
<latexit sha1_base64="gTolpGYHy9Xjc08XSgwQAOo/px8=">AAAB+3icdVDLSgMxFM34rPU11qWbYBFcDZlKtXVV7MZlBfuAdiiZNNOGZjJDkhHL0F9x40IRt/6IO//GTDuCih4InJxz783N8WPOlEbow1pZXVvf2CxsFbd3dvf27YNSR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+tJn53TsqFYvErZ7F1AvxWLCAEayNNLRLTY6VMlcOqRM5oXNZHNpl5FSRWz93IXLQAoZUqqheQ9DNlTLI0Rra74NRRJKQCk2yaX0XxdpLsdSMcDovDhJFY0ymeEz7hgocUuWli93n8MQoIxhE0hyh4UL93pHiUKlZ6JvKEOuJ+u1l4l9eP9FBzUuZiBNNBVk+FCQc6ghmQcARk5RoPjMEE8nMrpBMsMREm7iyEL5+Cv8nnYrjnjmVm0q5cZXHUQBH4BicAhdcgAa4Bi3QBgTcgwfwBJ6tufVovVivy9IVK+85BD9gvX0CS9CTTQ==</latexit>

hY 3i = hY 4i = 0
<latexit sha1_base64="6yaC+DYBsAiCv/I+sTaT42ejJyM=">AAACEnicdZDLSgMxFIYz9VbrbdSlm2ARdDNk2qp1USi6cVnBXqStJZNm2tBMZkgyQil9Bje+ihsXirh15c63MW1HvKA/BH6+cw4n5/cizpRG6N1Kzc0vLC6llzMrq2vrG/bmVk2FsSS0SkIeyoaHFeVM0KpmmtNGJCkOPE7r3uBsUq/fUKlYKC71MKLtAPcE8xnB2qCOfdDiWPQ4hVfX+Zac2dIXK8AEllDHziLnELknR3mIHDTV1BTdXBG6CcmCRJWO/dbqhiQOqNCEY6WaLop0e4SlZoTTcaYVKxphMsA92jRW4ICq9mh60hjuGdKFfijNExpO6feJEQ6UGgae6Qyw7qvftQn8q9aMtV9sj5iIYk0FmS3yYw51CCf5wC6TlGg+NAYTycxfIeljiYk2KWZMCJ+Xwv9NLee4eSd3UciWT5M40mAH7IJ94IJjUAbnoAKqgIBbcA8ewZN1Zz1Yz9bLrDVlJTPb4Ies1w9+d5y7</latexit>

<latexit sha1_base64="AHekF00+w8NMQ5R5eOzKg6ZQ07g="></latexit>

Aµ = Âµ = 0,  A = 0

<latexit sha1_base64="Sj+a4dO8OsXatu31W9XzBf7G2TQ=">AAAB+nicdVDLSgNBEJz1GeNro0cvg0Hw4rIbNcZbiJccI5gHJEuYnXSSIbOz68xsJMR8ihcPinj1S7z5N04egooWNBRV3XR3BTFnSrvuh7W0vLK6tp7aSG9ube/s2pm9mooSSaFKIx7JRkAUcCagqpnm0IglkDDgUA8GV1O/PgSpWCRu9CgGPyQ9wbqMEm2ktp0pEZWclIkcwgjDrVBO2866zrnrXeZPseu4M8xIwcsVsLdQsmiBStt+b3UimoQgNOVEqabnxtofE6kZ5TBJtxIFMaED0oOmoYKEoPzx7PQJPjJKB3cjaUpoPFO/T4xJqNQoDExnSHRf/fam4l9eM9Hdgj9mIk40CDpf1E041hGe5oA7TALVfGQIoZKZWzHtE0moNmmlTQhfn+L/SS3neHnn7DqXLZYWcaTQATpEx8hDF6iIyqiCqoiiO/SAntCzdW89Wi/W67x1yVrM7KMfsN4+AcSkk7M=</latexit>

Basu-Harvey eqns.

<latexit sha1_base64="fHsUFdqp2cNCxDJENz0RqY4GpN8="></latexit>

d2Y ↵

dx2
2

= “Y Y Y Y Y ”

<latexit sha1_base64="FAqyQFaxTcTkKQrgt9PLUsAl3OU="></latexit>

Analogy with N = 4 SYM:
<latexit sha1_base64="Km2Bbp/Yca2BtXNDggP7k1JfPA0="></latexit>

Nahm eqns (1st order) =) classical eqns of motion (2nd order)

Basu & Harvey ‘04

Nahm ‘80



Classical fields
<latexit sha1_base64="iGdjh2zhUYKmKt7HUHGNbBBG8xo=">AAAB+nicdVDLSgMxFM34rPU11aWbYBFcDZmRarsrduOygn1AO5RMJtOGZh4kGaWM/RQ3LhRx65e482/MtCOo6IHAyTn33twcL+FMKoQ+jJXVtfWNzdJWeXtnd2/frBx0ZZwKQjsk5rHoe1hSziLaUUxx2k8ExaHHac+btnK/d0uFZHF0o2YJdUM8jljACFZaGpmVFsdS6iuHAaPcl3BkVpFVQ3bj3IbIQgto4tRQo46gXShVUKA9Mt+HfkzSkEaK5MMGNkqUm2GhGOF0Xh6mkiaYTPGYDjSNcEilmy1Wn8MTrfgwiIU+kYIL9XtHhkMpZ6GnK0OsJvK3l4t/eYNUBXU3Y1GSKhqR5UNByqGKYZ4D9JmgRPGZJpgIpneFZIIFJkqnVdYhfP0U/k+6jmWfWc61U21eFnGUwBE4BqfABhegCa5AG3QAAXfgATyBZ+PeeDRejNdl6YpR9ByCHzDePgHxC5PL</latexit>

hY 3i = hY 4i = 0
<latexit sha1_base64="l6DrQLMB+c5p7FX2FftF3/fGFy4="></latexit>

hY ↵i = 1
p
x2

✓
S↵
(q�1)⇥q 0

0 0(N�q+1)⇥(N�q)

◆
, ↵ = 1, 2

<latexit sha1_base64="P9icYxA5hSKAWGJFajwgUq8vnT0="></latexit>

S1
ij = �i,j�1

p
i, S2

ij = �ij
p
q � i, i = 1, . . . , q � 1, j = 1, . . . , q

<latexit sha1_base64="tbA9E4ODnxsDqOMWfTkduI516l0="></latexit>

Terashima ‘08

S1
(q�1)⇥q =

0

BBBB@

0 1 0 . . . 0 0
0 0

p
2 0 . . . 0

· · · · · ·
· · · · · ·
0 · · · 0

p
q � 1

1

CCCCA

<latexit sha1_base64="xetRGQLLsX3rwZ3QCJSs3PJlsAI="></latexit>

S2
(q�1)⇥q =

0

BBBB@

p
q � 1 0 0 . . . 0 0
0

p
q � 2 0 . . . 0 0

· · · · · ·
· · · · · ·
0 · · · 1 0

1

CCCCA

<latexit sha1_base64="6PxT/Osr3AJx/lXBatUZmbftWeg="></latexit>



One-point functions and MPS 

Due to vevs scalar operators can have non-zero 1-pt fcts at tree-level

Cardy ´84

McAvity & Osborn ’95

hO�(x)i =
⇣
Tr(Y ↵1Y †

�1
. . . Y ↵LY †

�L
) + . . .

⌘
|Y ↵i!hY ↵i i

<latexit sha1_base64="rTXILWI36fdxVQFSfUj6ZqCISys="></latexit>

O�(x) ⇠ eigenstate of integrable alternating SU(4) spin chain
<latexit sha1_base64="haO6mwKk7SUPwFM+Jl+EW8Ko4dg="></latexit>

Tr(Y ↵1Y †
�2

. . . Y ↵LY †
�L

) ⇠ |s↵1 s̄�2 . . . s
↵L s̄�Li

<latexit sha1_base64="4MlTkntBC20vCdpi/Cyf6J3eJXc=">AAACjXicdVHLjtMwFHXCawiPKbBkY1EhDZvIybQwRQiNxAIWXQzSdB6qS3TjuKk1dhzZDqIK+Ru+iB1/g9spahnBlSwdnXvusX1uXkthHSG/gvDW7Tt37+3djx48fPR4v/fk6ZnVjWF8wrTU5iIHy6Wo+MQJJ/lFbTioXPLz/OrDqn/+lRsrdHXqljWfKSgrMRcMnKey3g+qcv2tPTXdweWXloKsF5Al3WXW0pw7yNLOswWUJT cdlYV2Fm91461uvKN7Ra1Q+Lvd8aM5mNZ2W9eNV2R3zG6Ixh2mBqpS8qzXJzFJj4aDFJM4HZJRMvJgSJLR6wFOYrKuPtrUSdb7SQvNGsUrxyRYO01I7WYtGCeY5F1EG8trYFdQ8qmHFShuZ+06zQ6/9EyB59r4Uzm8ZncnWlDWLlXulQrcwt7srch/9aaNmx/NWlHVjeMVu75o3kjsNF6tBhfCcObk0gNgRvi3YrYAA8z5BUY+hD8/xf8HZ2mcHMbp50H/eLCJYw89Ry/QAUrQG3SMPqETNEEsiAISjIK34X44DN+F76+lYbCZeYb+qvDjb30FyoM=</latexit>

Minahan & 

Zarembo ’08

hO�(x)i =
C

|x2|
�

<latexit sha1_base64="guP9mFuvUlXwU3svh0tKOTv0nSs="></latexit>

<latexit sha1_base64="m5AylKf6XN3M7ARfPiUepHhO7Ps="></latexit>

H = �
2

2LX

l=1

✓
1� Pl,l+2 +

1

2
Pl,l+2Kl,l+1 +

1

2
Kl,l+1Pl,l+2

◆
,

<latexit sha1_base64="d9ir5vWqPoVC8MYSE0eFa10bUe8=">AAAB/3icdVDLSgMxFM3UV62vquDGTbAIrobMYGu7K7rpsqJthXYomTTThmYyQ5IRytiFv+LGhSJu/Q13/o2ZtoKKHkju4Zx7yc3xY86URujDyi0tr6yu5dcLG5tb2zvF3b22ihJJaItEPJI3PlaUM0FbmmlOb2JJcehz2vHHF5nfuaVSsUhc60lMvRAPBQsYwdpI/eLBVcwEJCNs7gYOGdeRYNgYJWQjt1pGNYhs1xS3bEgZObVKDTo2mqEEFmj2i++9QUSSkApNOFaq66BYeymWmhFOp4VeomiMyRgPaddQgUOqvHS2/xQeG2UAg0iaIzScqd8nUhwqNQl90xliPVK/vUz8y+smOqh6KRNxoqkg84eChEMdwSwMOGCSEs0nhmAimdk1i0Jiok1kBRPC10/h/6Tt2k7FPr10S/XzRRx5cAiOwAlwwBmogwZoghYg4A48gCfwbN1bj9aL9TpvzVmLmX3wA9bbJxKIliw=</latexit>

Spin chain Hamiltonian



Two Matrix Product States associated with the defect: 

Object to calculate:

C.K., Vu
& Zarembo ‘21,

Bethe eigenstate

One-point functions and |MPSi
<latexit sha1_base64="SYfUWC9wUPFZu3IzSvaXhlyLoEE="></latexit>

|[MPSqi =
X

~↵,~�

Tr[S†
↵1
S�1 . . . S†

↵L
S�L ]|s̄↵1s

�1 . . . s̄↵Ls
�Li,

<latexit sha1_base64="51hx6H/d1DMWdKnD5ICcJlhrSs8="></latexit>

|MPSq�1i =
X

~↵,~�

Tr[S↵1S†
�1

. . . S↵LS†
�L

]|s↵1 s̄�1 . . . s
↵L s̄�Li,

<latexit sha1_base64="hdcYzZ2d6Tkzw24YO4iLH8icrPk="></latexit>

hO�(x)i =
⇣
Tr(Y ↵1Y †

�1
. . . Y ↵1Y †

�1
+ . . .

⌘
|Y ↵i! S↵ip

x2
<latexit sha1_base64="Q3nEhperD1m/Kc263osMMM96tU0="></latexit>

<latexit sha1_base64="t9maSsOOTeLunTgCWdSWeM61aL4="></latexit>

Cq (u) =
hMPSq�1 |ui

hu |u i
1
2

<latexit sha1_base64="qX5mzjYVBjSxwwNLJwS4iiETFSE=">AAAB9HicdVDLSgMxFM34rPVVdekmWARXQ2awtd1V3bisYB/QDiWT3rahmcyYZAql9DvcuFDErR/jzr8xfQgqeuByD+fcS25OmAiuDSEfzsrq2vrGZmYru72zu7efOzis6zhVDGosFrFqhlSD4BJqhhsBzUQBjUIBjXB4PfMbI1Cax/LOjBMIItqXvMcZNVYKLoUBJS0fgRh3cnniEr9UIGVMXN82v2BJgXjlYhl7Lpkjj5aodnLv7W7M0gikYYJq3fJIYoIJVYYzAdNsO9WQUDakfWhZKmkEOpjMj57iU6t0cS9WtqTBc/X7xoRGWo+j0E5G1Az0b28m/uW1UtMrBRMuk9SAZIuHeqnAJsazBHCXK2BGjC2hTHF7K2YDqiizUeisDeHrp/h/Uvddr+ie3/r5ytUyjgw6RifoDHnoAlXQDaqiGmLoHj2gJ/TsjJxH58V5XYyuOMudI/QDztsnqCiStA==</latexit>

Alternatively

<latexit sha1_base64="0rBv3XwOXAYUeciMTRm64ao8yNE="></latexit>

Cq (u) =
h[MPSq |ui
hu |u i

1
2

Object to calculate:



C.K., Vu,
Zarembo ‘20
Nastase ‘09

<latexit sha1_base64="EVVC1g8710ujkNF1WyAaMztYvDY=">AAACA3icdVDLSgMxFM34rPU16k43wSLUzZAZbG13xW5cVrQPaEvJpGkbmskMSUYoQ8GNv+LGhSJu/Ql3/o2ZtoKKXgg5Oedebs7xI86URujDWlpeWV1bz2xkN7e2d3btvf2GCmNJaJ2EPJQtHyvKmaB1zTSnrUhSHPicNv1xNdWbt1QqFoobPYloN8BDwQaMYG2onn1YDYWgJH1AHcLret47hZJGysn27BxykFcqoDJEjmcur2BAAbnlYhm6DppVDiyq1rPfO/2QxAEVmnCsVNtFke4mWGpGOJ1mO7GiESZjPKRtAwUOqOomMw9TeGKYPhyE0hyh4Yz9PpHgQKlJ4JvOAOuR+q2l5F9aO9aDUjdhIoo1FWS+aBDz1G0aCOwzafzziQGYSGb+CskIS0y0iS0N4csp/B80PMctOmdXXq5ysYgjA47AMcgDF5yDCrgENVAHBNyBB/AEnq1769F6sV7nrUvWYuYA/Cjr7RP16JZz</latexit>

Connection to SU(2) reps.

<latexit sha1_base64="yNt1lbDLN0I8we0/A9brRKlUlDw="></latexit>

�↵
� = Y ↵Y †

� ⌘ �i(�i)
↵
� + ��↵� , (q � 1)⇥ (q � 1) matrix

<latexit sha1_base64="oDqPMEdqiVl9I3uh7WRnHag8hes=">AAAB+nicdVDLSgMxFM34rPU11aWbYCu4kCEz2NoKQlEQlxXsA9qhZNJMG5p5kGSUMvZT3LhQxK1f4s6/MX0IKno2OZxzL/fkeDFnUiH0YSwsLi2vrGbWsusbm1vbZm6nIaNEEFonEY9Ey8OSchbSumKK01YsKA48Tpve8GLiN2+pkCwKb9Qopm6A+yHzGcFKS10zdxkJWOhgHg/wmX3kFE67Zh5ZyCkXUQUiy9GPU9SkiOxKqQJtC02RB3PUuuZ7pxeRJKChIhxL2bZRrNwUC8UIp+NsJ5E0xmSI+7StaYgDKt10Gn0MD7TSg74O4UehglP1+0aKAylHgacnA6wG8rc3Ef/y2onyy27KwjhRNCSzQ37CoYrgpAfYY4ISxUeaYCKYzgrJAAtMlG4rq0v4+in8nzQcyy5Zx9dOvno+ryMD9sA+OAQ2OAFVcAVqoA4IuAMP4Ak8G/fGo/FivM5GF4z5zi74AePtExtrkqA=</latexit>

For ↵ = 1, 2:

<latexit sha1_base64="ePUSPlGrOSQV86MYNp93F8poOro="></latexit>

d�i

dx
=

i

2
✏ijk

⇥
�j ,�k

⇤ <latexit sha1_base64="BiG+1+8w4K8hBzjN8arJa/wmsWU=">AAACBXicdVDLSgMxFM3UV62vqktdBIvoasgMtra7ohtXUsE+oFNKJpNpQzOZMckIpXTjxl9x40IRt/6DO//G9CGo6IGQwzn3JvceP+FMaYQ+rMzC4tLySnY1t7a+sbmV395pqDiVhNZJzGPZ8rGinAla10xz2kokxZHPadMfnE/85i2VisXiWg8T2olwT7CQEayN1M3veyJmIqBCw0vcj44U9LwcvUnndgHZyC0XUQUi2zWXWzSkiJxKqQIdG01RAHPUuvl3L4hJGpnnCMdKtR2U6M4IS80Ip+OclyqaYDLAPdo2VOCIqs5ousUYHholgGEszTHjTNXvHSMcKTWMfFMZYd1Xv72J+JfXTnVY7oyYSFJNBZl9FKYc6hhOIoEBk5RoPjQEE8nMrJD0scREm+ByJoSvTeH/pOHaTsk+uXIL1bN5HFmwBw7AMXDAKaiCC1ADdUDAHXgAT+DZurcerRfrdVaaseY9u+AHrLdPGEqYWA==</latexit>

Nahm’s
equation

<latexit sha1_base64="Y+FZ8AqA3rgggpBYiLpit/FzxO4="></latexit>

d�

dx
= �i�i � �2

<latexit sha1_base64="HpHPSvof7Raci9micQ7O2qITZyg="></latexit>

�i = ti

x , ({ti} = (q � 1)-dim. irrep. of SU(2))
<latexit sha1_base64="l+WLnYn6gQbakcIY74KRh+VaeaM="></latexit>

� =
q

2x
Iq�1

<latexit sha1_base64="gJvnUUiZ676uSW8eMIVRU7+sefQ=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFZKqtboqunFZ0T6kDWUynbRDJzNhZiKU0K9w40IRt36OO//GSRpBRQ9cOJxzL/fe40eMKu04H1ZhYXFpeaW4Wlpb39jcKm/vtJWIJSYtLJiQXR8pwignLU01I91IEhT6jHT8yWXqd+6JVFTwWz2NiBeiEacBxUgb6e5GsDgl54NyxbFPHPesdgQd28mQkbpbrUM3VyogR3NQfu8PBY5DwjVmSKme60TaS5DUFDMyK/VjRSKEJ2hEeoZyFBLlJdnBM3hglCEMhDTFNczU7xMJCpWahr7pDJEeq99eKv7l9WId1L2E8ijWhOP5oiBmUAuYfg+HVBKs2dQQhCU1t0I8RhJhbTIqmRC+PoX/k3bVdmv28XW10rjI4yiCPbAPDoELTkEDXIEmaAEMQvAAnsCzJa1H68V6nbcWrHxmF/yA9fYJGFqQnQ==</latexit>

Solution:

<latexit sha1_base64="CnhGZleWypu322QTkuS4O5Y/kFQ="></latexit>

Similarly for b�↵
� = Y †

� Y
↵, with q-dimensional rep. of SU(2)

<latexit sha1_base64="TWD6JFOfntST31KFfWPMhY7NpMI="></latexit>

For q = 2: �↵
� = 1

x �↵� , i.e. |MPS1i = |VBSi



�——�——�
<latexit sha1_base64="q7mTsyEp8fFtkFdscxG47o0gv9U="></latexit>

1
<latexit sha1_base64="jyn0t+uVVQkx6gqww+1llJOPvGo=">AAAB6HicdVDLSgMxFL3js9ZX1aWbYBFcDZnRarsruHHZgn1AO5RMmraxmcyQZIQy9AvcuFDErZ/kzr8xfQgqeiDkcM693HtPmAiuDcYfzsrq2vrGZm4rv72zu7dfODhs6jhVlDVoLGLVDolmgkvWMNwI1k4UI1EoWCscX8/81j1Tmsfy1kwSFkRkKPmAU2KsVPd6hSJ2sV8u4QrCrm8/v2RJCXuVywryXDxHEZao9Qrv3X5M04hJQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnHUkkipoNsvugUnVqljwaxsk8aNFe/d2Qk0noShbYyImakf3sz8S+vk5pBOci4TFLDJF0MGqQCmRjNrkZ9rhg1YmIJoYrbXREdEUWosdnkbQhfl6L/SdN3vXPXr/vF6sUyjhwcwwmcgQdXUIUbqEEDKDB4gCd4du6cR+fFeV2UrjjLniP4AeftE+YfjPY=</latexit>1

<latexit sha1_base64="jyn0t+uVVQkx6gqww+1llJOPvGo=">AAAB6HicdVDLSgMxFL3js9ZX1aWbYBFcDZnRarsruHHZgn1AO5RMmraxmcyQZIQy9AvcuFDErZ/kzr8xfQgqeiDkcM693HtPmAiuDcYfzsrq2vrGZm4rv72zu7dfODhs6jhVlDVoLGLVDolmgkvWMNwI1k4UI1EoWCscX8/81j1Tmsfy1kwSFkRkKPmAU2KsVPd6hSJ2sV8u4QrCrm8/v2RJCXuVywryXDxHEZao9Qrv3X5M04hJQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnHUkkipoNsvugUnVqljwaxsk8aNFe/d2Qk0noShbYyImakf3sz8S+vk5pBOci4TFLDJF0MGqQCmRjNrkZ9rhg1YmIJoYrbXREdEUWosdnkbQhfl6L/SdN3vXPXr/vF6sUyjhwcwwmcgQdXUIUbqEEDKDB4gCd4du6cR+fFeV2UrjjLniP4AeftE+YfjPY=</latexit>

Vacuum state: Tr(Y 1Y †
2 )

L
<latexit sha1_base64="PlfChYdqWSv6P3Azq8Z3i5TW//o=">AAACGHicdVBNbxMxEPW29IMAJaVHLhYpUntZvEvTJj1F4sKBQ5GatFW+NOtMEqv27sqerYhW+Rm98Fe4cAAhrr3xb3DSIAGCJ43m6b0Z2fOSXCtHQvwI1tYfbGxubT+sPHr8ZOdpdfdZx2WFldiWmc7sZQIOtUqxTYo0XuYWwSQaL5LrNwv/4gatU1l6TrMc+wYmqRorCeSlYfVVB2RRGO4ICE/5fs8k2Yfy3M75wdUg4lfDeF D2RjCZoJ0fDt7tD6s1EYq4URdNLsLYt7juSV1EzeMmj0KxRI2tcDas3vVGmSwMpiQ1ONeNRE79EiwpqXFe6RUOc5DXMMGupykYdP1yedicv/TKiI8z6yslvlR/3yjBODcziZ80QFP3t7cQ/+V1Cxo3+qVK84IwlfcPjQvNKeOLlPhIWZSkZ56AtMr/lcspWJDks6z4EH5dyv9POnEYvQ7j93GtdbSKY5s9Zy/YAYvYCWuxt+yMtZlkt+wT+8K+Bh+Dz8G34Pv96Fqw2tljfyC4+wn24p8P</latexit>

Q1(u)
<latexit sha1_base64="P7VA4v+ldWpw0fEBppneH7ZfRzk=">AAACBnicdZDLSgMxFIYz9VbrrepShGBbqCAlM2Ntuyu4cdmCvUBbhkyaqaGZC0lGKKUrN76KGxeKuPUZ3Pk2ZtoKKvpD4OM/53ByfjfiTCqEPozUyura+kZ6M7O1vbO7l90/aMswFoS2SMhD0XWxpJwFtKWY4rQbCYp9l9OOO75M6p1bKiQLg2s1iejAx6OAeYxgpS0ne5xvOmYxPs1nClCjleBZQnZCTjaHSmVk1i5siEpIy65osMqoVrWhOXcQyoGlGk72vT8MSezTQBGOpeyZKFKDKRaKEU5nmX4saYTJGI9oT2OAfSoH0/kZM1jQzhB6odAvUHDufp+YYl/Kie/qTh+rG/m7lph/1Xqx8qqDKQuiWNGALBZ5MYcqhEkmcMgEJYpPNGAimP4rJDdYYKJ0chkdwtel8H9oWyXTLllNK1c/X8aRBkfgBBSBCSqgDq5AA7QAAXfgATyBZ+PeeDRejNdFa8pYzhyCHzLePgEeq5Rp</latexit>

Q2(u)
<latexit sha1_base64="UJrmEj2DWM8bHG/2tEffUtrMXPo=">AAACBnicdZDLSgMxFIYz9VbrrepShGBbqJshM2Ntuyu4cdmCvUBbSibNtKGZC0lGKKUrN76KGxeKuPUZ3Pk2ZtoKKvpD4OM/53ByfjfiTCqEPozU2vrG5lZ6O7Ozu7d/kD08askwFoQ2SchD0XGxpJwFtKmY4rQTCYp9l9O2O7lK6u1bKiQLgxs1jWjfx6OAeYxgpa1B9rSQbwysYnyez0BN9oISz0lokM0hs4Ss6qUDkYm0nLIGu4SqFQdaCwehHFipPsi+94YhiX0aKMKxlF0LRao/w0Ixwuk804sljTCZ4BHtagywT2V/tjhjDgvaGUIvFPoFCi7c7xMz7Es59V3d6WM1lr9riflXrRsrr9KfsSCKFQ3IcpEXc6hCmGQCh0xQovhUAyaC6b9CMsYCE6WTy+gQvi6F/0PLNi3HtBt2rnaxiiMNTsAZKAILlEENXIM6aAIC7sADeALPxr3xaLwYr8vWlLGaOQY/ZLx9AvDylEw=</latexit>

Q3(u)
<latexit sha1_base64="Qf3YKP6zvYNuZO52hFOPeKmp5pQ=">AAACBnicdZDLSgMxFIYz9VbHW9WlCMG2UDclM2Ntuyu4cdmCvUA7lEyatqGZC0lGKKUrN76KGxeKuPUZ3Pk2ptMKKvpD4OM/53Byfi/iTCqEPozU2vrG5lZ629zZ3ds/yBwetWQYC0KbJOSh6HhYUs4C2lRMcdqJBMW+x2nbm1wt6u1bKiQLgxs1jajr41HAhoxgpa1+5jSfa/StQnyeM/NQo52gBmcB/UwWFUvIql46EBWRllPWYJdQteJAK3EQyoKV6v3Me28QktingSIcS9m1UKTcGRaKEU7nZi+WNMJkgke0qzHAPpXuLDljDvPaGcBhKPQLFEzc7xMz7Es59T3d6WM1lr9rC/OvWjdWw4o7Y0EUKxqQ5aJhzKEK4SITOGCCEsWnGjARTP8VkjEWmCidnKlD+LoU/g8tu2g5RbthZ2sXqzjS4AScgQKwQBnUwDWogyYg4A48gCfwbNwbj8aL8bpsTRmrmWPwQ8bbJ/BKlEw=</latexit>

C.K., Vu
& Zarembo ‘21,

Gombor ‘21,Result for |VBSi:
<latexit sha1_base64="WIwh4X+Ey+eVoz+9RtW0/nl4rAo="></latexit>

<latexit sha1_base64="RizIxr9Hs+YQsLM5QyaS2bd2mBE=">AAACGXicdZDLSgMxFIYzXmu9VV26CVZBQUpmam+7ohuXCtYK7VAyaarBXIYkI5ahr+HGV3HjQhGXuvJtTGsVFf0h8PGfczg5fxRzZixCb97E5NT0zGxmLju/sLi0nFtZPTUq0YQ2iOJKn0XYUM4kbVhmOT2LNcUi4rQZXR4M680rqg1T8sT2YxoKfC5ZjxFsndXJoX18bamGseJ9qQTD3MCtzeOOv53sbO5CR8EXFYfUyeVRoY T8WrkIUQE5FSsOghKqVYvQHzkI5cFYR53cS7urSCKotIRjY1o+im2YYm0Z4XSQbSeGxphc4nPaciixoCZMR5cN4JZzurCntHvSwpH7fSLFwpi+iFynwPbC/K4Nzb9qrcT2qmHKZJxYKsnHol7CoVVwGBPsMk2J5X0HmGjm/grJBdaYuLBM1oXweSn8H06Dgl8u7B0H+freOI4MWAcbYBv4oALq4BAcgQYg4AbcgQfw6N16996T9/zROuGNZ9bAD3mv71x8nKs=</latexit>

Baxter polynomials

<latexit sha1_base64="g5SBdZbNVoFEn51uOxj79sNR2cY="></latexit>

Overlaps with |VBSi, i.e. q = 2

<latexit sha1_base64="1oBjxw3fQcgeXnrkODCMnAxy378=">AAACbXicdZFda9swFIZldx9d9uV17GIfDLFktINgZLfpmotB2RgMdtPB0hbi1MjySaPGtox0XBaM7/YLd7e/sJv9hSmJB93YDgi9vM85SHqVlJk0yNh3x924dv3Gzc1bndt37t677z3YOjaq0gJGQmVKnybcQCYLGKHEDE5LDTxPMjhJ5u+W/OQStJGq+IyLEiY5Py/kVAqO1oq9r++/CImQUoMcwdAUjNAyscal5PQt4AyoVg oN7UX9qK7i4Kzeka+aqIlr+SZozuqPcdD0+jTq95Y4tPhijS9aHF7BuxbP13je4t2mF3td5rPwYMCGlPmh3cKBFQMWDPeHNPDZqrqkraPY+xalSlQ5FCgybsw4YCVOaq5RigyaTlQZKLmY83MYW1nwHMykXqXV0JfWSelUabsKpCv36kTNc2MWeWI7c44z8zdbmv9i4wqnB5NaFmWFUIj1QdMqo6joMnqaSg0Cs4UV3IZs70rFjGsu0H5Qx4bw+6X0/+I49IN9f+9T2D3ca+PYJE/JC7JDAvKaHJIP5IiMiCA/HM957DxxfrqP3Gfu83Wr67QzD8kf5W7/Am/duL4=</latexit>

Excited states described via Bethe roots {u(i)
1 }K1

i=1, {u(j)
2 }K2

j=1, {u(k)
3 }K3

k=1

<latexit sha1_base64="1Dc3ZxCP/7qRsyANRjObPbzl46I="></latexit>

Selection Rules: K1 = K2 = K3 = L

Z2 symmetry: ⌦ : {u(k)
1 } $ {�u(k)

3 }, {u(k)
2 } $ {�u(k)

2 }

<latexit sha1_base64="pyMIxlrPrwapZKDYzZ1F1TF1TuU="></latexit>

C = 2�LQ2(i)

s
SdetG

Q2(0)Q2(
i
2 )



Gombor, 
C.K. ‘22

<latexit sha1_base64="ifUFPROVKaVBjhHkluKaqLqejNQ="></latexit>

Recursive strategy based on nested coordinate Bethe ansatz
Bajnok, Gombor ‘21

<latexit sha1_base64="C1wj1pmXeNd8diYAk1OGcbmt7vI="></latexit>

Higher bond dimension |MPSqi
<latexit sha1_base64="odNWGDGQNgR4k1IwufBrk5YtoOU="></latexit>

hMPSq�1|uip
hu|ui

=
q�1X

k=1

Q1(� i
2 )Q1(�i(q � 1

2 ))

Q1(�i(k � 1
2 ))Q1(�i(k + 1

2 ))
⇥

✓
k

2

◆L Q2(ik)p
Q̄2(0)Q̄2(i/2)

s
detG+

detG�
.

<latexit sha1_base64="n2DMompU4G7u1sTFQ6MSMl3xTYU="></latexit>

• Cut open MPS to |MPSj,kq�1i

• Assume hMPSk,kq�1|ui factorizes into reflection factors

• Calculate reflection matrix Kab(p,�p)

• Relate reflection matrix recursively via nesting to SU(2) reflection factor

• Check numerically



For N = 4 SYM, # di↵erent choices of Q-functions = 28
<latexit sha1_base64="T7K9J9zVX2qOGbD7PXL2h3hfd+g="></latexit>

Connected via dualities

• Fermionic

• Bosonic
<latexit sha1_base64="GF+JhZ0n5wvQzlSfy0NJcCT8P3o="></latexit>

<latexit sha1_base64="puPb4kvWps57PQTnPoA/4rapEKk="></latexit>

(Change of
Dynkin diagram)

<latexit sha1_base64="gubBa9Aum799ufYwCVm9dfPfHrs="></latexit>

Dualities = Change of variables
in the Bethe equations: Qa(u) ! eQa(u)

<latexit sha1_base64="dMHC9IRpgIvYhjzs0H+BCYPCVGQ=">AAACDHicdVDLSgMxFM34tr6qLt0Ei+BqyAxttbuiG3cq2FqopWTSOzaYeZDcEYbSD3Djr7hxoYhbP8Cdf2P6EFT0QOBwzrnc3BOkShpk7MOZmZ2bX1hcWi6srK6tbxQ3t5omybSAhkhUolsBN6BkDA2UqKCVauBRoOAyuDke+Ze3oI1M4gvMU+hE/DqWoRQcrdQtlk6xD5oaEJhoQ28lpyHoyHpS0F7GlcTcppjL/MNK2afM9Sus5tUsqTCvVi1Tz2VjlMgUZ93i+1UvEVkEMQrFjWl7LMXOgGuUQsGwcJUZSLm44dfQtjTmEZjOYHzMkO5ZpUfDRNsXIx2r3ycGPDImjwKbjDj2zW9vJP7ltTMMDzsDGacZQiwmi8JMUUzoqBnak9q2oHJLuNDS/pWKPtdcoO2vYEv4upT+T5q+61Xd8rlfqh9N61giO2SX7BOPHJA6OSFnpEEEuSMP5Ik8O/fOo/PivE6iM850Zpv8gPP2CVQym9U=</latexit>

Other sectors via fermionic duality

<latexit sha1_base64="r89pHXetSwhaBdEfqaXMyXLqQWg="></latexit>

Full |VBSi overlap for N = 4 SYM singled out by
transforming covariantly under fermionic spin chain duality

<latexit sha1_base64="RjyisACG6yGrN3WRUawmSqvzUA8="></latexit>

Many equivalent ways of writing the Bethe equations — QQ-system



<latexit sha1_base64="H/7n7/OAD/No5qYs0/TL05Qzv8s="></latexit>

Fermionic dualities in general

<latexit sha1_base64="/PktYuiBjunC2Mc1Drc99zWctO4="></latexit>

a� 1
<latexit sha1_base64="kSPvs0ArtlVxDjUBCh/9d/CS6+E="></latexit>

a+ 1
<latexit sha1_base64="qUM0aGXPphEsu4OkKxqyc8iuA3Y="></latexit>a

<latexit sha1_base64="2L7XibWOyJnvQXGkzkYXbpYfPnI="></latexit>

• Allow one to move between the Bethe equations corresponding to any two
Dynkin diagrams of a super Lie algebra (of type SU(N |M))

• Involve a fermionic node and its neighbours only

Qa ! eQa : Qa
eQa = Q�

a�1Q
+
a+1 �Q+

a�1Q
�
a+1

• Changes the nature of neighbouring nodes
N
 !�

and the signs of o↵-diagonal elements in the Cartan matrix

• Dualized node non-momentum carrying =) Dynkin labels unchanged

• Dualized node momentum carrying =) Dynkin labels change on neigh-
bouring nodes



Covariance of overlap formulas very constraining
<latexit sha1_base64="Fyz/TOwOKgaeJx6DQ73/JZahZos="></latexit>

<latexit sha1_base64="Z2+rYZrJhPsw7uZQczEMkteW4Yk="></latexit>

Found numerically

C.K., Müller,
Zarembo ‘20

OBS: Covariance of overlap formula which involves Qa(0)D or eD/ eQa(0)
<latexit sha1_base64="Lxmmi/pr6CDVMp4iA3HyP49/Vn4="></latexit>

Fermionic duality after node a: Qa ! eQa
<latexit sha1_base64="CBNHGCBPeNsdq1AHrz36ouHqcBs="></latexit>

Qa(0)D = Qa�1(i/2)Qa+1(i/2)
eD

eQa(0)
<latexit sha1_base64="R0Hub8gMDuqwJAtp8U9KeL0D5BU="> </latexit>

<latexit sha1_base64="zjZF7PsPoT6W94urghiVJaZX1v4="></latexit>

Analytical proof wanted

<latexit sha1_base64="ApLlWch7WAi0g+XW+SiorDh2Jvo="></latexit>

Transformation of super Gaudin determinant D



The full Osp(6|4) spin chain of ABJM theory
<latexit sha1_base64="y+c8MqbCLO6gXy1s7ZWqtxfjnx8="></latexit>

Possible Dynkin diagrams
<latexit sha1_base64="Rzlb2IYuI4teD0F5qHqkbBXkmG0=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2ZkWq7K+rCZQXbCu1QMmmmDc1khiQjlKFu/BU3LhRx61+482/MtBVU9EDI5dxzufecIOFMaYQ+rMLC4tLySnG1tLa+sbllb++0VJxKQpsk5rG8CbCinAna1ExzepNIiqOA03YwOs/77VsqFYvFtR4n1I/wQLCQEawN1bP3GrFSzKjhxViMmIB9hgcSR6pnl5GDvGoF1SByPPN5FVNUkFs7qUHXQVOUwRyNnv3e7cckjajQhGOlOi5KtJ9hqRnhdFLqpoommIzwgHZMKXBElZ9NHUzgoWH6MIyleULDKft9IjMXqXEUGGWE9VD97uXkX71OqsOqnzGRpJoKMlsUphzqGOZxGLuSEs3HuW8imbkVkiGWmGgTWsmE8OUU/l+0PMc9drwrr1w/m8dRBPvgABwBF5yCOrgEDdAEBNyBB/AEnq1769F6sV5n0oI1n9kFP2C9fQLLN5cg</latexit>

Idea: Determine the complete overlap formula by requiring
covariance under fermionic duality

<latexit sha1_base64="jnCmNsM8qOYz6B87Ka1We4vrY9E="></latexit>

All connected via fermionic dualities
<latexit sha1_base64="wwN4UA/Wt8pTIZzfMIxwf8VpOmQ=">AAACDnicdVDLSgMxFM3Ud32NunQTLAVXQ2ak2u58bFwqWC3UoWQyd9rQTGZIMoVS/AI3/oobF4q4de3OvzGtFVT0QMjhnHu5nBPlgmtDyLtTmpmdm19YXCovr6yurbsbm5c6KxSDJstEploR1SC4hKbhRkArV0DTSMBV1D8Z+1cDUJpn8sIMcwhT2pU84YwaK3Xc6pEQmGVSAjMQ4wGnOAGVWo8zHBdUcMNBd9wK8UhQr5EGJl5gv6BmSY34jf0G9j0yQQVNcdZx367jjBUpSMME1brtk9yEI6oMZwJuyteFhpyyPu1C21JJU9DhaBLnBletEuMkU/ZJgyfq940RTbUeppGdTKnp6d/eWPzLaxcmqYcjLvPCgGSfh5JCYJPhcTc45srWIIaWUKZscoZZjypqq1G6bEv4Sor/J5eB5+95wXlQOTye1rGIttEO2kU+OkCH6BSdoSZi6Bbdo0f05Nw5D86z8/I5WnKmO1voB5zXD5E8nHg=</latexit>

Relevant for higher
loop Bethe eqns

<latexit sha1_base64="TVVDnw0lwbTGSyCTso4MmHTFWxw="></latexit>



Fixing overlap by covariance requirement
<latexit sha1_base64="dVKcegPpZg7SAWYjlJx8QrAdbvc=">AAACEXicdVBNSwMxFMz6bf2qevQSLIKnJbtSbW+iIB4VrAq1lLfpaw1mkzXJiqX4F7z4V7x4UMSrN2/+G9NaQUUHQoZ5MyRvkkwK6xh7D0ZGx8YnJqemCzOzc/MLxcWlY6tzw7HGtdTmNAGLUiisOeEknmYGIU0kniQXu/35yRUaK7Q6ct0MGyl0lGgLDs5LzeL6nrgWqkO1N0nIaNKlXF+BEaA4UoOXuTCYonLNYomFLK6UWZWyMPZXXPakzKLqZpVGIRugRIY4aBbfzlqa5/0sl2BtPWKZa/TAOMEl3hTOcosZ8AvoYN1TBSnaRm+w0Q1d80qLtrXxRzk6UL8nepBa200T70zBndvfs77416yeu3al0RMqyx0q/vlQ O5fUadqvh7b8utzJrifAjfB/pfwcDHDnSyz4Er42pf+T4ziMNsL4MC5t7wzrmCIrZJWsk4hskW2yTw5IjXByS+7JI3kK7oKH4Dl4+bSOBMPMMvmB4PUDbwaeDw==</latexit>

Shown numerically,
holds semi-on-shell

<latexit sha1_base64="Q6NwTYgT6qG4zSxRaWlJGVbH+AI="></latexit>

C.K., Vu
& Zarembo ‘21,

C.K., Müller
& Zarembo ‘21,

Assume factorized formula (possibly a sum of such terms)
<latexit sha1_base64="okEUqB+K63bhhDubLY24mv98jZE="></latexit>

Fermionic duality transformation after node a
<latexit sha1_base64="yNLAzvAQ5iLoNAZDoaF6inmJcw8="></latexit>

Compatible
with all data

<latexit sha1_base64="KuIHbCZDnEtY8ExCupRjU60RA38="></latexit>

Qa(0) D =
Y

b:neigbour

Qb(i/2)
eD

eQa(0)
<latexit sha1_base64="iTlHXd2qGudOzgAb1CXGqRg2CXk="></latexit>

C =

vuut
Y

n

Q
j Qn(i↵aj/2)Q
k Qn(i�ak/2)

D
<latexit sha1_base64="x8E/M+0W70xsp/gYSYk+HwIqOp0="></latexit>



Overlap formula in di↵erent gradings
<latexit sha1_base64="CiA43a6nAJpQeBeVsKHVuXfoZSQ=">AAACDnicdVDLSgMxFM3UV62vUZdugqXgaphpUeuu6MadFewD2lLuZDJtaCYzJBmhlH6BG3/FjQtF3Lp259+YTiuo6IHA4Zx7b+49fsKZ0q77YeWWlldW1/LrhY3Nre0de3evqeJUEtogMY9l2wdFORO0oZnmtJ1ICpHPacsfXcz81i2VisXiRo8T2otgIFjICGgj9e3SlXE5JDiMZZRywEzggIUhlVRoPJAQMDFQfbvoOseud3ZSwa7jZshI1StXsbdQimiBet9+7wYxSSMzhHBQquO5ie5NQGpGOJ0WuqmiCZARDGjHUAERVb1Jds4Ul4wSzBYyzyyRqd87JhApNY58UxmBHqrf3kz8y+ukOqz2JkwkqaaCzD8KU451jGfZmMMlJZqPDQEimdkVkyFIINokWDAhfF2K/yfNsuNVnPJ1uVg7X8SRRwfoEB0hD52iGrpEddRABN2hB/SEnq1769F6sV7npTlr0bOPfsB6+wSYFJx2</latexit>

C.K., Vu
& Zarembo ‘21,

Relevant for higher
loop Bethe eqns

<latexit sha1_base64="TVVDnw0lwbTGSyCTso4MmHTFWxw="></latexit>



<latexit sha1_base64="W8/nosTcmEdBpYWoIyMrc50iWtA=">AAAB+nicdVDLSgMxFM34rPU11aWbYBFcDZnB1nZXVMRlBfuAdiiZNNOGZh4kGaWM/RQ3LhRx65e482/MTCuo6IGQwzn3cu89XsyZVAh9GEvLK6tr64WN4ubW9s6uWdpryygRhLZIxCPR9bCknIW0pZjitBsLigOP0443Oc/8zi0VkkXhjZrG1A3wKGQ+I1hpaWCWLhOVCAovmKAkk+TALCMLObUKqkNkOfpzKppUkF2v1qFtoRxlsEBzYL73hxFJAhoqwrGUPRvFyk2xUIxwOiv2E0ljTCZ4RHuahjig0k3z1WfwSCtD6EdCv1DBXP3ekeJAymng6coAq7H87WXiX14vUX7NTVkYJ4qGZD7ITzhUEcxygMP8YD7VBBPB9K6QjLHAROm0ijqEr0vh/6TtWHbVOrl2yo2zRRwFcAAOwTGwwSlogCvQBC1AwB14AE/g2bg3Ho0X43VeumQsevbBDxhvn760lFg=</latexit>

Future Directions

<latexit sha1_base64="doDB/wpHtkT9aYK5RT1r1MsvPLY="></latexit>

• Proof of the duality transformation formula for D

• Bootstrap the formula to higher loop orders

as has been done for N = 4 SYM.

• Derive the TBA for overlaps (Finite size e↵ects)

• Other integrable defect set-ups

(Coulomb branch of N = 4 SYM,

co-dimension 2 defects, defects in AdS3/CFT2.)

Buhl-Mortensen, de Leeuw, Ipsen, C.K. & Wilhelm`17, Bajnok & Gombor `20, 
Komatsu & Wang `20



<latexit sha1_base64="Fo4vZ9epwQkQOvWCHJDNSvsRYQU=">AAAB83icbVDLSsNAFL3xWeOr6tLNaBFclaSIuiy6cVmhL2hDmUwn7dDJJMxDCKG/4caFIm79GXf+jdM2C209cOFwzr3ce0+Ycqa05307a+sbm1vbpR13d2//4LB8dNxWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJ5zcz/zOE5WKJaKps5QGMR4JFjGCtZX6bnOMxQRliUFng3LFq3pzoFXiF6QCBRqD8ld/mBATU6EJx0r1fC/VQY6lZoTTqds3iqaYTPCI9iwVOKYqyOc3T9GFVYYoSqQtodFc/T2R41ipLA5tZ4z1WC17M/E/r2d0dBvkTKRGU0EWiyLDkU7QLAA0ZJISzTNLMJHM3orIGEtMtI3JtSH4yy+vknat6l9Xrx5rlfpdEUcJTuEcLsGHG6jDAzSgBQRSeIZXeHOM8+K8Ox+L1jWnmDmBP3A+fwCKB5C3</latexit>

Thank you !


