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<latexit sha1_base64="Wl68aSYuaM8EON1CKsuMCCm9f4s=">AAAB+nicdVDLSgMxFM34rPU11aWbYBFcDZmB1nZXdOOyBfuAdiiZNNOGZjJDklHK2E9x40IRt36JO//GTFtBRS+EHM655+bmBAlnSiP0Ya2tb2xubRd2irt7+weHdumoo+JUEtomMY9lL8CKciZoWzPNaS+RFEcBp91gepXr3VsqFYvFjZ4l1I/wWLCQEawNNbRLrRTLKSSxCM2EiAo9tMvIQV6tguoQOZ65vIoBFeTWq3XoOmhRZbCq5tB+H4xikuZewrFSfRcl2s+w1IxwOi8OUkUTTKZ4TPsGChxR5WeL1efwzDAjGMbSHKHhgv3uyHCk1CwKTGeE9UT91nLyL62f6rDmZ0wkqaaCLB8KUw51DPMc4IhJSjSfGYCJZGZXSCZYYqJNWkUTwtdP4f+g4zlu1am2vHLjchVHAZyAU3AOXHABGuAaNEEbEHAHHsATeLburUfrxXpdtq5ZK88x+FHW2yfQOJRl</latexit>

Quark confinement

<latexit sha1_base64="2gJcwZxtIw+ofgtSbwbBoKpHKyk=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjIDre2u6KbLCvYB7VAyaWYamsmMSaYwDP0ONy4UcevHuPNvTB+Cih643MM595Kb4yecKY3Qh1XY2Nza3inulvb2Dw6PyscnXRWnktAOiXks+z5WlDNBO5ppTvuJpDjyOe3505uF35tRqVgs7nSWUC/CoWABI1gbyWuxMFQwmWSKETUqV5CN3HoVNSCyXdPcqiFV5DRqDejYaIkKWKM9Kr8PxzFJIyo04VipgYMS7eVYakY4nZeGqaIJJlMc0oGhAkdUefny6Dm8MMoYBrE0JTRcqt83chwplUW+mYywnqjf3kL8yxukOqh7ORNJqqkgq4eClEMdw0UCcMwkJZpnhmAimbkVkgmWmGiTU8mE8PVT+D/purZTs2u3bqV5vY6jCM7AObgEDrgCTdACbdABBNyDB/AEnq2Z9Wi9WK+r0YK13jkFP2C9fQIvDZJn</latexit>

Higgs physics

<latexit sha1_base64="VUCqNC3/Prhl/q3htNecfh1Zdag=">AAACDnicdVDLSgMxFM34rPVVdekmWAquykzFWndFQVy2YB/QDiWT3mlDM5khD6EM/QI3/oobF4q4de3OvzF9CCp6IHByzr0k5wQJZ0q77oeztLyyurae2chubm3v7Ob29psqNpJCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVjC6nfusWpGKxuNHjBPyIDAQLGSXaSr1coW6I0CbCdQOCDkHhUMbT21y9YsD7Cvdyebd46nrn5RPsFt0ZZqTilSrYWyh5tECtl3vv9mNqIhCacqJUx3MT7adEakY5TLJdoyAhdEQG0LFUkAiUn87iTHDBKn0cxtIeofFM/b6RkkipcRTYyYjoofrtTcW/vI7RYcVPmUiMtmHnD4WGYx3jaTe4zyRQzceWECqZ/SumQyIJ1bbBrC3hKyn+nzRLRa9cLNdL+erFoo4MOkRH6Bh56AxV0TWqoQai6A49oCf07Nw7j86L8zofXXIWOwfoB5y3T/HrnA4=</latexit>

Quantum Quenches from Quantum Fields

<latexit sha1_base64="yQXeKzLin6hbMoY6ZIfQDKmz2SI=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GjIDre2u6MZlC/YB7VgyaaYNzWSGPJQy9D/cuFDErf/izr8xfQgqeiDkcM693HtPmHKmNEIfTm5tfWNzK79d2Nnd2z8oHh61VWIkoS2S8ER2Q6woZ4K2NNOcdlNJcRxy2gknV3O/c0elYom40dOUBjEeCRYxgrWVbpsGC21i2DRUkPGgWEIu8qtlVIPI9e3nly0pI69WqUHPRQuUwAqNQfG9P0yIianQhGOleh5KdZBhqRnhdFboG0VTTCZ4RHuWChxTFWSLrWfwzCpDGCXSPqHhQv3ekeFYqWkc2soY67H67c3Fv7ye0VE1yJhIjbZXLQdFhkOdwHkEcMgkJZpPLcFEMrsrJGMsMdE2qIIN4etS+D9p+65XcStNv1S/XMWRByfgFJwDD1yAOrgGDdACBEjwAJ7As3PvPDovzuuyNOeseo7BDzhvn+K1kss=</latexit>

Quantum Quench

<latexit sha1_base64="ahPFY1sDvnXtLzq0gxWnDCE0oIM="></latexit>

What happens to a quantum many body system
after a sudden disturbance ?



H0|ui = Eu|ui
<latexit sha1_base64="093ZPzk7vIx5+8faQac/Hlb3xxk=">AAACIXicdZDLSgMxFIYz9VbrrerSTbAIrkqm9VIXQlGELivYVuiUIZNm2tBMZkgyQhnnVdz4Km5cKNKd+DKmN/B6IPDz/edwcn4v4kxphN6tzMLi0vJKdjW3tr6xuZXf3mmqMJaENkjIQ3nrYUU5E7Shmeb0NpIUBx6nLW9wOfZbd1QqFoobPYxoJ8A9wXxGsDbIzVcSh2AOa6mL4H3ieH4Sp6kjsehxeg6v3Dn6Zbr5AioeI/vsBEFURJOaiIpdtqE9IwUwq7qbHzndkMQBFZpwrFTbRpHuJFhqRjhNc06saITJAPdo20iBA6o6yeTCFB4Y0oV+KM0TGk7o14kEB0oNA890Blj31U9vDP/y2rH2K52EiSjWVJDpIj/mUIdwHBfsMkmJ5kMjMJHM/BWSPpaYaBNqzoQwvxT+L5qlol0ulq6PCtWLWRxZsAf2wSGwwSmoghqogwYg4AE8gRfwaj1az9abNZq2ZqzZzC74VtbHJ3KmpPo=</latexit>

hO(t)i = h 0|e
iH0tOe�iH0t| 0i

=
X

u,v

h 0|uihu|O|vihv| 0ie
�i(Ev�Eu)t,

<latexit sha1_base64="XBhdoAePhtKcn/dq33ZFXrb7w9g="></latexit>

Of relevance for
<latexit sha1_base64="eGGXZ+VTy14mbh/hAvQZiW2MwOU=">AAAB+XicdVDLSgNBEJz1GeNr1aOXwSB4WmbXR+It6MWbEUwMJCHMTnqTwdnZZWY2EJb8iRcPinj1T7z5N04egooWNBRV3XR3hang2hDy4SwsLi2vrBbWiusbm1vb7s5uQyeZYlBniUhUM6QaBJdQN9wIaKYKaBwKuAvvLyf+3RCU5om8NaMUOjHtSx5xRo2Vuq57HWEFAoZUMsBRorpuiXjk7MQPfEy8U+JXAjIj5+Vj7HtkihKao9Z139u9hGUxSMME1brlk9R0cqoMZwLGxXamIaXsnvahZamkMehOPr18jA+t0pustSUNnqrfJ3Iaaz2KQ9sZUzPQv72J+JfXykxU6eRcppkByWaLokxgk+BJDLjHFTAjRpZQpri9FbMBVZQZG1bRhvD1Kf6fNALPP/aCm6BUvZjHUUD76AAdIR+VURVdoRqqI4aG6AE9oWcndx6dF+d11rrgzGf20A84b59Pi5N1</latexit>

Assume H0 Hamiltonian of an integrable system
<latexit sha1_base64="b7ikwRGFief0uovPDsvKyYESNAU="></latexit>

Study time development of local observable
<latexit sha1_base64="L3iRnB1pR48cM8MN6wGRsMR9tgc="></latexit>

Set out quantum system in initial state | 0i

which is not an eigenstate of its Hamiltonian H0
<latexit sha1_base64="y6veeVm9grSi5N7bazec0BnSueE="></latexit>

When and how can h 0|ui be calculated in closed form?
<latexit sha1_base64="/Cxdhh1RygGeSmVsLcwclmJgnHs="></latexit>

<latexit sha1_base64="xqswHHsD85ql+7uG7dfSvS8dG8k="></latexit>

• Time development after quantum quench
(post-quench steady state, post-quench entanglement dynamics)

• Correlation functions in AdS/dCFT

<latexit sha1_base64="DrfuE55akz8P/6m9RIzg13KTdD0=">AAACB3icdVDLSgMxFM3UV62vqktBgkVwNcxUrHVXdOPOFmwrtEO5k6ZtaCYz5CGU0p0bf8WNC0Xc+gvu/BvTdgQVvRByOOceknPChDOlPe/DySwsLi2vZFdza+sbm1v57Z2Gio0ktE5iHsubEBTlTNC6ZprTm0RSiEJOm+HwYqo3b6lULBbXepTQIIK+YD1GQFuqk9/HNQNCm8jeVJABVRhEF19ZD4dEdfIFzz3x/LOShz3Xm80MlP1jH/spU0DpVDv593Y3JiaiQhMOSrV8L9HBGKRmhNNJrm0UTYAMoU9bFgqIqArGsxwTfGiZLu7F0h6h8Yz97hhDpNQoCu1mBHqgfmtT8i+tZXSvHIyZSIy2IecP9QzHOsbTUnCXSUo0H1kARDL7V0wGIIFoW13OlvCVFP8PGkXXL7mlWrFQOU/ryKI9dICOkI9OUQVdoiqqI4Lu0AN6Qs/OvfPovDiv89WMk3p20Y9x3j4Bk6eZKA==</latexit>

Quantum Quenches and Overlaps



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>

h 0|ui computable in closed form
<latexit sha1_base64="3Wr8Yg+t3JdnXNGrXhc1/eN58Vo="></latexit>

Identified types of relevance for AdS/dCFT:
<latexit sha1_base64="LE02/q0ZlcNh0Mh8Qvl7YOucThQ="></latexit>

De Leeuw, C.K., Zarembo ‘15

<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="/Kho40OtJzWOQX5ShUZ8H2Sujws=">AAAB/HicdVDLSgMxFM3UV62vapdugkVwVSZd9LErutFdC/YB7VAy6W0bmskMSUYYSv0VNy4UceuHuPNvzLQVVPRA4HDOueTe40eCa+O6H05mY3Nreye7m9vbPzg8yh+fdHQYKwZtFopQ9XyqQXAJbcONgF6kgAa+gK4/u0r97h0ozUN5a5IIvIBOJB9zRo2VhvnCjTQwUdTmcSsGyaagh/miW3JdlxCCU0KqFdeSer1WJjVMUsuiiNZoDvPvg1HI4gCkYYJq3SduZLw5VYYzAYvcINYQUTajE+hbKmkA2psvl1/gc6uM8DhU9kmDl+r3iTkNtE4C3yYDaqb6t5eKf3n92Ixr3pzLKDb2rtVH41hgE+K0CTziCpgRiSWUKW53xWxKFWXG9pWzJXxdiv8nnXKJVEqVVrnYuFzXkUWn6AxdIIKqqIGuURO1EUMJekBP6Nm5dx6dF+d1Fc0465kC+gHn7RP29JUB</latexit>

Integrable Quenches

<latexit sha1_base64="0YXlCfp+308biQj0GmzOycrXsVA=">AAAB+3icdVDLSgMxFM34rPU11qWbYBFclaSLPlwV3eiuBfuAdiiZNNOGZjJDkhHL0F9x40IRt/6IO//GTFtBRQ8EDuecS+49fiy4Ngh9OGvrG5tb27md/O7e/sGhe1To6ChRlLVpJCLV84lmgkvWNtwI1osVI6EvWNefXmV+944pzSN5a2Yx80IyljzglBgrDd3CjTRsrIjNw1bCJJ1cDN0iKiGEMMYwI7haQZbU67UyrkGcWRZFsEJz6L4PRhFNQiYNFUTrPkax8VKiDKeCzfODRLOY0CkZs76lkoRMe+li9zk8s8oIBpGyTxq4UL9PpCTUehb6NhkSM9G/vUz8y+snJqh5KZdxYuxZy4+CREATwawIOOKKUSNmlhCquN0V0glRhBpbV96W8HUp/J90yiVcKVVa5WLjclVHDpyAU3AOMKiCBrgGTdAGFNyDB/AEnp258+i8OK/L6JqzmjkGP+C8fQLbYpRZ</latexit>

Integrable Quench:

<latexit sha1_base64="ufcBgkWQsWwdPK5Yt2q8puTcZYU="></latexit>

| 0i = |MPSi =
X

{si}

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

<latexit sha1_base64="vQuRHVwJx+3iivej3FggBTYFsiE="></latexit>

|MPSi = Tr
LY

l=1

(| "il ⌦ t1 + | #il ⌦ t2)
L

<latexit sha1_base64="uK76c9UsDP+saTJvbKutRnctKjw=">AAACAnicdVDLSgMxFM34rPVVdSVugkVwNWQGWltXRRG6rGBboQ6SSW9rMJMZkoxYhuLGX3HjQhG3foU7/8b0IajogZDDOfeSnBMmgmtDyIczMzs3v7CYW8ovr6yurRc2Nls6ThWDJotFrM5DqkFwCU3DjYDzRAGNQgHt8Pp45LdvQGkeyzMzSCCIaF/yHmfUWOmysH1ye4jrwDXIEFQf64RLzK4ot16RuMSvlEgVE9e3l1+ypES8armKPZeMUURTNC4L7xfdmKURSMME1brjkcQEGVWGMwHD/EWqIaHsmvahY6mkEeggG0cY4j2rdHEvVvZIg8fq942MRloPotBORtRc6d/eSPzL66SmVwkyLpPUgGSTh3qpwCbGoz5wlytgRgwsoUxx+9dRfEWZsa3lbQlfSfH/pOW7Xtktn/rF2tG0jhzaQbtoH3noANVQHTVQEzF0hx7QE3p27p1H58V5nYzOONOdLfQDztsnuOeXCw==</latexit>

Ex: Heisenberg spin chain



Identified types of relevance for AdS/dCFT:
<latexit sha1_base64="LE02/q0ZlcNh0Mh8Qvl7YOucThQ="></latexit>

C.K., Müller, Zarembo ‘20

<latexit sha1_base64="C1QCMzD9ISNZVKDlUl/As7EeaDM=">AAACC3icdVDLSgMxFM34tr5GXboJFsFVnRTR6soHiDsV+4K2lEx6pw1mkiHJCKW4d+OvuHGhiFt/wJ1/Y6ZWUNGzOpxzD/feEyaCGxsE797Y+MTk1PTMbG5ufmFxyV9eqRqVagYVpoTS9ZAaEFxCxXIroJ5ooHEooBZeHWd+7Rq04UqWbT+BVky7kkecUeuktr9+FuFEGcNdAGsQcE0lAxwpjQ87l1vHJ+X9tp8PCkEQEEJwRsjuTuDI3l6pSEqYZJZDHo1w3vbfmh3F0hikZYIa0yBBYlsDqi1nAm5yzdRAQtkV7ULDUUljMK3B8JcbvOGUznB/pKTFQ/V7YkBjY/px6CZjanvmt5eJf3mN1Eal1oDLJLUg2eeiKBXYKpwVgztcA7Oi7whlmrtbMetRTZl19eVcCV+f4v9JtVggO4Xti2L+4GhUxwxaQ+toExG0iw7QKTpHFcTQLbpHj+jJu/MevGfv5XN0zBtlVtEPeK8fdc2aDA==</latexit>

Of possible relevance for AdS/CFT:

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

Valence Bond States:

Caetano, Komatsu ‘21

<latexit sha1_base64="/Kho40OtJzWOQX5ShUZ8H2Sujws=">AAAB/HicdVDLSgMxFM3UV62vapdugkVwVSZd9LErutFdC/YB7VAy6W0bmskMSUYYSv0VNy4UceuHuPNvzLQVVPRA4HDOueTe40eCa+O6H05mY3Nreye7m9vbPzg8yh+fdHQYKwZtFopQ9XyqQXAJbcONgF6kgAa+gK4/u0r97h0ozUN5a5IIvIBOJB9zRo2VhvnCjTQwUdTmcSsGyaagh/miW3JdlxCCU0KqFdeSer1WJjVMUsuiiNZoDvPvg1HI4gCkYYJq3SduZLw5VYYzAYvcINYQUTajE+hbKmkA2psvl1/gc6uM8DhU9kmDl+r3iTkNtE4C3yYDaqb6t5eKf3n92Ixr3pzLKDb2rtVH41hgE+K0CTziCpgRiSWUKW53xWxKFWXG9pWzJXxdiv8nnXKJVEqVVrnYuFzXkUWn6AxdIIKqqIGuURO1EUMJekBP6Nm5dx6dF+d1Fc0465kC+gHn7RP29JUB</latexit>

Integrable Quenches

<latexit sha1_base64="3/gHXz5u+TDLtRrpX9rwcsGWKKg="></latexit>

| 0i = |VBSi = |Ki⌦L
2 , K =

X

s1,s2

Ks1,s2 |s1s2i



String TheoryQuantum Field Theory

Maldacena duality
(> 25.000 cites)

Quantum many
body system

<latexit sha1_base64="KiOzTiXTdKjaHfKPXMK3QlgscEQ=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVZ3porqsFsRlxb6gLSWTuW1DM8mQZIRSCm78FTcuFHHrT7jzb0wfC209EDiccy835wQxZ9p43reTWlldW99Ib2a2tnd299z9g5qWiaJQpZJL1QiIBs4EVA0zHBqxAhIFHOrBoDTx6w+gNJOiYoYxtCPSE6zLKDFW6rhHlT7gq/D+vHRTwVQqBTqWIgRBoeNmvZw3BV4m/pxk0RzljvvVCiVNIhCGcqJ10/di0x4RZRjlMM60Eg0xoQPSg6algkSg26NphjE+tUqIu1LZJwyeqr83RiTSehgFdjIipq8XvYn4n9dMTPeyPWIiToxNNTvUTTg2Ek8KwSFTQA0fWkKoYvavmPaJItTY2jK2BH8x8jKp5XN+IVe4y2eL1/M60ugYnaAz5KMLVES3qIyqiKJH9Ixe0Zvz5Lw4787HbDTlzHcO0R84nz+35Zb3</latexit>

The AdS/CFT correspondence



Spin chains connecting field theory and string theory

Field excitations String Excitations

Excitations on spin chain

Interactions between excitations completely determined by symmetries

The spin chain turns out to be integrable, i.e. exactly solvable

Range of spin chain interaction: L+1, with L the loop order in the field theory



Quantum Quenches from Quantum Fields

Introducing a Defect Performing a Quantum Quench

Defect Quench Initial State

De Leeuw, 
Kristjansen &
Zarembo



<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

<latexit sha1_base64="TzUjQcMMDrmcdLcTTYthDq0ccwE="></latexit>

Conformal operators  ! String states, (AdS/CFT)

<latexit sha1_base64="dRXjQoa23XjIsHK6eeWRPGMntkI="></latexit>

Co-dimension d defect  ! Probe brane

<latexit sha1_base64="V7T4UEtWPmsh0esnZ2ehfW8JIjg="></latexit>

h 0|ui is a correlation function

<latexit sha1_base64="F2bjj59St2ule0KBlD9uHqDtSvo=">AAAB7nicdVDLSgMxFM34rPVVdekmWARXY2awr121IC4r9gXtUDKZTBuaeZBkhDL0I9y4UMSt3+POvzHTVlDRAxcO59zLvfe4MWdSIfRhrKyurW9s5rby2zu7e/uFg8OOjBJBaJtEPBI9F0vKWUjbiilOe7GgOHA57bqTRuZ376mQLApbahpTJ8CjkPmMYKWl7qV3d964bg0LRWTaJVSrVCEyS8iqXdiaIFStlRG0NMlQBEs0h4X3gReRJKChIhxL2bdQrJwUC8UIp7P8IJE0xmSCR7SvaYgDKp10fu4MnmrFg34kdIUKztXvEykOpJwGru4MsBrL314m/uX1E+VXnZSFcaJoSBaL/IRDFcHsd+gxQYniU00wEUzfCskYC0yUTiivQ/j6FP5POrZplc3yrV2sXy3jyIFjcALOgAUqoA5uQBO0AQET8ACewLMRG4/Gi/G6aF0xljNH4AeMt0+R3Y8Y</latexit>

AdS/CFT

<latexit sha1_base64="duZO2sWexYWFM+NCygDYQ/oPs24=">AAAB73icdVDLSgMxFM3UV62vqks3wSK4GjPFvnbVgris2Be0Q8lkMm1o5mGSEcrQn3DjQhG3/o47/8ZMW0FFD1w4nHMv997jRJxJhdCHkVlZXVvfyG7mtrZ3dvfy+wcdGcaC0DYJeSh6DpaUs4C2FVOc9iJBse9w2nUmjdTv3lMhWRi01DSito9HAfMYwUpLvQv39sxtXLWG+QIyiyVUq1QhMkvIqp0XNUGoWisjaGmSogCWaA7z7wM3JLFPA0U4lrJvoUjZCRaKEU5nuUEsaYTJBI9oX9MA+1TayfzeGTzRigu9UOgKFJyr3ycS7Es59R3d6WM1lr+9VPzL68fKq9oJC6JY0YAsFnkxhyqE6fPQZYISxaeaYCKYvhWSMRaYKB1RTofw9Sn8n3SKplU2yzfFQv1yGUcWHIFjcAosUAF1cA2aoA0I4OABPIFn4854NF6M10VrxljOHIIfMN4+AVC/j4Y=</latexit>

AdS/dCFT

<latexit sha1_base64="XxJU1AUGwvi28dgkXB+FC5vskKY="></latexit>

(Integrable) boundary state | 0i of spin chain

<latexit sha1_base64="r5xx3NMJi2C3lwj5er5YJyEOzlI="></latexit>

Main examples: 4D QFT (N = 4 SYM), 3D QFT (ABJM theory)
Planar limit



h�i 6= 0
<latexit sha1_base64="xqJtMmCxppMlAJNMKWdJp8s3Los=">AAACBHicdVDLSgMxFM34rPVVddlNsAiuhszYarsT3bisYFXoDCWT3mmDmcyYZIRSXLjxV9y4UMStH+HOvzF9CCp64MLJOfeSe0+UCa4NIR/OzOzc/MJiYam4vLK6tl7a2DzXaa4YtFgqUnUZUQ2CS2gZbgRcZgpoEgm4iK6OR/7FDSjNU3lmBhmECe1JHnNGjZU6pXIgqOwJwEHW5zhQ04eEa0w6pQpxiV+vVX1MXL9GGl7DkhrxGvtV7LlkjAqaotkpvQfdlOUJSMME1brtkcyEQ6oMZwJui0GuIaPsivagbamkCehwOD7iFu9YpYvjVNmSBo/V7xNDmmg9SCLbmVDT17+9kfiX185NXA+HXGa5AckmH8W5wCbFo0RwlytgRgwsoUxxuytmfaooMza3og3h61L8Pzn3XW/P9U+rlcOjaRwFVEbbaBd56AAdohPURC3E0B16QE/o2bl3Hp0X53XSOuNMZ7bQDzhvn9crl5Y=</latexit>

h�i = 0
<latexit sha1_base64="HmpXdikMxZSLOp1SH1tM5HzHu28=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCqyEzttouhKIblxXsAzpDyaRpG5rJDElGKEPd+CtuXCji1r9w59+YPgQVPXDh5Jx7yb0nTDhTGqEPa2FxaXllNbeWX9/Y3Nq2d3YbKk4loXUS81i2QqwoZ4LWNdOcthJJcRRy2gyHlxO/eUulYrG40aOEBhHuC9ZjBGsjdex9n2PR5xT6yYBBX84e5xB17AJykFcuFT2IHK+EKm7FkBJyK6dF6DpoigKYo9ax3/1uTNKICk04VqrtokQHGZaaEU7HeT9VNMFkiPu0bajAEVVBNr1gDI+M0oW9WJoSGk7V7xMZjpQaRaHpjLAeqN/eRPzLa6e6Vw4yJpJUU0FmH/VSDnUMJ3HALpOUaD4yBBPJzK6QDLDERJvQ8iaEr0vh/6ThOe6J410XC9WLeRw5cAAOwTFwwRmogitQA3VAwB14AE/g2bq3Hq0X63XWumDNZ/bAD1hvnzFqlhU=</latexit>

(x0, x1, x2)
<latexit sha1_base64="/5AhN+zPvFjaEYyP4CLoj4ecEpQ=">AAAB9HicdVDLSgMxFM3UV62vqks3wSJUkCEzttruim5cVrAPaIchk2ba0MzDJFNahn6HGxeKuPVj3Pk3pg9BRQ9cOJxzL/fe48WcSYXQh5FZWV1b38hu5ra2d3b38vsHTRklgtAGiXgk2h6WlLOQNhRTnLZjQXHgcdryhtczvzWiQrIovFOTmDoB7ofMZwQrLTnFsYvOxq6lyz518wVkIrtSLtkQmXYZVa2qJmVkVS9K0DLRHAWwRN3Nv3d7EUkCGirCsZQdC8XKSbFQjHA6zXUTSWNMhrhPO5qGOKDSSedHT+GJVnrQj4SuUMG5+n0ixYGUk8DTnQFWA/nbm4l/eZ1E+RUnZWGcKBqSxSI/4VBFcJYA7DFBieITTTARTN8KyQALTJTOKadD+PoU/k+atmmdm/ZtqVC7WsaRBUfgGBSBBS5BDdyAOmgAAu7BA3gCz8bIeDRejNdFa8ZYzhyCHzDePgEdE5EJ</latexit>

x3
<latexit sha1_base64="qTjq6kPXVfnQQkteefg1dvSmrcs=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GnomiSa3oBePEc0CyRB6Oj1Jk56F7h4xhHyCFw+KePWLvPk3dhZBRR8UPN6roqqenwiuNMYfVmZldW19I7uZ29re2d3L7x80VZxKyho0FrFs+0QxwSPW0FwL1k4kI6EvWMsfXc781h2TisfRrR4nzAvJIOIBp0Qb6ea+V+zlC9jGbqVcchG23TKuOlVDytipnpWQY+M5CrBEvZd/7/ZjmoYs0lQQpToOTrQ3IVJzKtg0100VSwgdkQHrGBqRkClvMj91ik6M0kdBLE1FGs3V7xMTEio1Dn3TGRI9VL+9mfiX10l1UPEmPEpSzSK6WBSkAukYzf5GfS4Z1WJsCKGSm1sRHRJJqDbp5EwIX5+i/0nTtZ2i7V6XCrWLZRxZOIJjOAUHzqEGV1CHBlAYwAM8wbMlrEfrxXpdtGas5cwh/ID19gl39Y3u</latexit>

<latexit sha1_base64="/sSFVh28Ah1+HYqpSMU969573gg="></latexit>

How |MPSi enter the game

U(N) for x3 ! 1
<latexit sha1_base64="ewESqthuAgvdBP5fiLgTBrHWkm8="></latexit>

U(N � k)
<latexit sha1_base64="5JQPBrJaOMTLUQozSLkUz4xQSek=">AAAB+HicdVDLSgNBEJyN7/jIqkcvg1HQg8vsmqi5Bb14kghuFJIQZicTM2T2wUyvGJd8iRcPinj1U7z5N05iBBUtaCiquunuChIpNBDybuWmpmdm5+YX8otLyysFe3WtruNUMe6zWMbqKqCaSxFxHwRIfpUoTsNA8sugfzLyL2+40iKOLmCQ8FZIryPRFYyCkdp2oQn8FjJ/Z+tsr7+1O2zbReIQ76hc8jBxvDKpuBVDysStHJSw65AximiCWtt+a3ZiloY8Aiap1g2XJNDKqALBJB/mm6nmCWV9es0bhkY05LqVjQ8f4m2jdHA3VqYiwGP1+0RGQ60HYWA6Qwo9/dsbiX95jRS6R61MREkKPGKfi7qpxBDjUQq4IxRnIAeGUKaEuRWzHlWUgckqb0L4+hT/T+qe4+473nmpWD2exDGPNtAm2kEuOkRVdIpqyEcMpegePaIn6856sJ6tl8/WnDWZWUc/YL1+ALRykno=</latexit>

<latexit sha1_base64="8FHISbCQRPXA3ueER3G7zUEBgSU="></latexit>

Ex: Domain wall set-up in 4D (N = 4 SYM)

<latexit sha1_base64="IiU2xeG6lifhGxJMTrlPIKWu2ig="></latexit>

k becomes the bond dimension of the |MPSi



<latexit sha1_base64="QocSIQnC/MD8v5jSB+TMfv31uaM="></latexit>

h�ii = �cl
i =

1

x3

 
(ti)k⇥k 0k⇥(N�k)

0(N�k)⇥k 0(N�k)⇥(N�k)

!
, i = 1, 2, 3, x3 > 0

<latexit sha1_base64="Ch+eqFZMJneK5huxPWVDyThTCD4="></latexit>

�cl
4 = �cl

5 = �cl
6 = 0

<latexit sha1_base64="suE7AOyRz20iofZs6WpXCinHLkM="></latexit>

where ti, i = 1, 2, 3 constitute the generators of a
k-dimensional irreducible repr. of SU(2).

<latexit sha1_base64="xCAUyn9R7kkiZGGTBdcMDWmNcWA=">AAAB/HicdZDLSgMxFIYz9Vbrrdqlm2ARXJXMQMd2V3TTZQV7gbaUTJqZhmaSIckIQ6mv4saFIm59EHe+jelFUNEfAj/fOYdz8gcJZ9og9OHkNja3tnfyu4W9/YPDo+LxSUfLVBHaJpJL1QuwppwJ2jbMcNpLFMVxwGk3mF4v6t07qjST4tZkCR3GOBIsZAQbi0bFUpNFkYZEipBFqVrTMqp4VVSvuRBVkJXnWVNFbt33obskCJXBWq1R8X0wliSNqTCEY637LkrMcIaVYYTTeWGQappgMsUR7VsrcEz1cLY8fg7PLRnDUCr7hIFL+n1ihmOtsziwnTE2E/27toB/1fqpCWvDGRNJaqggq0VhyqGRcJEEHDNFieGZNZgoZm+FZIIVJsbmVbAhfP0U/m86XsX1K/6NV25crePIg1NwBi6ACy5BAzRBC7QBARl4AE/g2bl3Hp0X53XVmnPWMyXwQ87bJ0SElTQ=</latexit>

Higgs configuration

<latexit sha1_base64="3CBqXGnDPfVr7Hpe7DYJU+C+kKg=">AAACA3icdVDLSgMxFM3UVx1fVXe6CRbBVckMtLauioK4rGBboTOUTCZtQzOZIckUylBw46+4caGIW3/CnX9j+hBU9MCFwzn3JveeIOFMaYQ+rNzS8srqWn7d3tjc2t4p7O61VJxKQpsk5rG8DbCinAna1ExzeptIiqOA03YwvJj67RGVisXiRo8T6ke4L1iPEayN1C0ceCJmIqRC25eM8tD2PHuESZpGZ91CEZXcMqpVHYhKyMB1DSkjp1apQGemIFQECzS6hXcvjEkamccIx0p1HJRoP8NSM8LpxPZSRRNMhrhPO4YKHFHlZ7MbJvDYKCHsxdKU0HCmfp/IcKTUOApMZ4T1QP32puJfXifVvaqfMZGkmgoy/6iXcqhjOA0EhkxSovnYEEwkM7tCMsASE21is00IX5fC/0nLLTmVUuXaLdbPF3HkwSE4AifAAaegDq5AAzQBAXfgATyBZ+veerRerNd5a85azOyDH7DePgEWoJcw</latexit>

Field
vacuum:

<latexit sha1_base64="i5nFapdJMfLNjqIc+w43IbZm5KU="></latexit>

Origin:

Classical e.o.m.
<latexit sha1_base64="WeKIPtLmZaiirMuFTpyJBUq37Xo=">AAACBXicdVDLSgMxFM34rPVVdamLYCvUTcmMWNtd0Y3LCrYKdRgy6R0NZjJDkhFL6caNv+LGhSJu/Qd3/o3pQ1DRA4HDOfdyc06YCq4NIR/O1PTM7Nx8biG/uLS8slpYW2/rJFMMWiwRiToPqQbBJbQMNwLOUwU0DgWchddHQ//sBpTmiTw1vRT8mF5KHnFGjZWCwla5dBvslXDXnqKSAY5UEuMuRMDMblAokoq3T+o1F5MKsfA8S/aJW69WsTtSCCmiCZpB4f2im7AsBmmYoFp3XJIav0+V4UzAIH+RaUgpu6aX0LFU0hi03x+lGOAdq3RxlCj7pMEj9ftGn8Za9+LQTsbUXOnf3lD8y+tkJqr5fS7TzIBk40NRJrBJ8LASm13ZtKJnCWWK279idkUVZcYWl7clfCXF/5O2V3GrleqJV2wcTurIoU20jcrIRQeogY5RE7UQQ3foAT2hZ+feeXRenNfx6JQz2dlAP+C8fQKmoJdx</latexit>

(x3 distance from defect)

<latexit sha1_base64="GIVTfYTHhiTh4aZqGoyfQ3dXg/E="></latexit>

d2�cl
i

dx2
3

=
⇥
�cl
j ,

⇥
�cl
j ,�

cl
i

⇤⇤
.

<latexit sha1_base64="uoRtoG9c504DdjIcVGkLeiihHqE="></latexit>

Assume only x3 dependence and x3 > 0,
<latexit sha1_base64="2rytLhlaCM2lnvUgNJ7pQ5eKORU="></latexit>

Acl
µ = 0  cl

↵ = 0



<latexit sha1_base64="HU6DFCh4TRmrRSmQ4GZXOQ7bp/U="></latexit>

Ck (u) =
hMPSk |ui
hu |u i

1
2

Tr(�i1�i2 . . .�iL) ⇠ |si1si2 . . . siLi
<latexit sha1_base64="vsnqlOpPHPldGeoX6yMG/HJSKzw="></latexit>

<latexit sha1_base64="Nx3EevB/OK+RY6ei2VVa/tTb0aY="></latexit>

OL(x) =  
i1...iLTr(�i1 . . .�iL)

<latexit sha1_base64="BhrqNFY0reh9T/lkSEdM0gv3Ims="></latexit>

i1, . . . , iL 2 {1, 2, . . . , 6}
<latexit sha1_base64="m6diPsLr90tqXmkPrWLf2NNFNVo="></latexit>

⌘ Eigenstate of integrable SO(6) spin chain, |ui

<latexit sha1_base64="wDP8yQ4kjCohEMHdO0663vZT05w="></latexit>

hOL(x)i =
1

xL
3

 i1...iLTr(t(k)i1
. . . t(k)iL

) ⌘
Ck

xL
3

<latexit sha1_base64="DJNAlQjdNlRnRjvF+7DkkD7nxDo=">AAACCnicdVBNSwMxEM36WetX1aOXaBE8LdmF1vYmetBjBatCLWU2nWowmyxJVijFsxf/ihcPinj1F3jz35jWCir6IOTx3gwz85JMCusYew8mJqemZ2YLc8X5hcWl5dLK6onVueHY5Fpqc5aARSkUNp1wEs8yg5AmEk+Tq/2hf3qNxgqtjl0/w3YKF0r0BAfnpU5p4wAVGpDUcpBgKNeqp03qBZ153WnTKZVZyOJahdUpC2P/xRVPKiyqV+s0CtkIZTJGo1N6O+9qnqeoHJdgbStimWsPwDjBJd4Uz3OLGfAruMCWpwpStO3B6JQbuuWVLvUr+KccHanfOwaQWttPE1+Zgru0v72h+JfXyl2v1h4IleUOFf8c1MsldZoOc6FdYZA72fcEuBF+V8ovwQB3Pr2iD+HrUvo/OYnDqBpWj+Ly7t44jgJZJ5tkm0Rkh+ySQ9IgTcLJLbknj+QpuAsegufg5bN0Ihj3rJEfCF4/ANmkmww=</latexit>

General scalar conformal operator

<latexit sha1_base64="0/05tVJ/RFJHNnELIv43IRf21KA="></latexit>

One-point functions and |MPSi

<latexit sha1_base64="Gn6Fb1ceEtFFab/u7Y7e3ZmAlKg="></latexit>

Due to the vevs scalar operators can have 1-pt fcts already at tree level

<latexit sha1_base64="NGi/KpLbhpBA+MSQmhmEN0j5pKE="></latexit>

Matrix product state (of bond dimension k > 1) associated with defect

<latexit sha1_base64="GVafF17AAzuY3zanvy7U5bKSD4c=">AAAB/HicdVDLSsNAFJ3UV62vaJduBovgKiQVa90V3bizgn1AG8pkOmnHTiZhZiKEUH/FjQtF3Poh7vwbJ2kEFT0wcDjnXuae40WMSmXbH0ZpaXllda28XtnY3NreMXf3ujKMBSYdHLJQ9D0kCaOcdBRVjPQjQVDgMdLzZheZ37sjQtKQ36gkIm6AJpz6FCOlpZFZvfJuCVZQhRAjhmOGFBmZNds6sZ2zxjG0LTtHTppOvQmdQqmBAu2R+T4chzgOCFeYISkHjh0pN0VCUczIvDKMJYkQnqEJGWjKUUCkm+bHz+GhVsbQD4V+XMFc/b6RokDKJPD0ZIDUVP72MvEvbxArv+mmlEexIhwvPvJjlkXNmoBjKnRylmiCsKD6VoinSCCsdF8VXcJXUvg/6dYtp2E1ruu11nlRRxnsgwNwBBxwClrgErRBB2CQgAfwBJ6Ne+PReDFeF6Mlo9ipgh8w3j4BmtSUxQ==</latexit>

Object to calculate

<latexit sha1_base64="2Ww2S+qKBbB3OQHoaZLGK/hxU2o=">AAACCXicdVDLSgMxFM34dnxVXboJFsXVkBlstTvBjRtBwT6wU8qdNG2DmWRIMkIpbt34K25cKOLWP3Dn35jWCip6IORwzr3JvSfJBDeWkHdvanpmdm5+YdFfWl5ZXSusb9SMyjVlVaqE0o0EDBNcsqrlVrBGphmkiWD15Op45NevmTZcyQs7yFgrhZ7kXU7BOqldwLFUXHaYtNg/5RL6IHG8i+PYvwTN0kS1C0USkOiwRCqYBJG7opIjJRJWyhUcBmSMIprgrF14izuK5ql7kgowphmSzLaGoC2ngt34cW5YBvQKeqzpqISUmdZwvMkN3nFKB3eVdseNNFa/dwwhNWaQJq4yBds3v72R+JfXzG33sDXkMsstk/Tzo24usFV4FAvucM2oFQNHgGruZsW0DxqodeH5LoSvTfH/pBYFYTkon0fFo/1JHAtoC22jPRSiA3SETtAZqiKKbtE9ekRP3p334D17L5+lU96kZxP9gPf6Ad1amSg=</latexit>

Minahan &
Zarembo

<latexit sha1_base64="ldakrBFKewrhIBM/Mjm4c2SqeLY="></latexit>

de Leeuw, C.K. &
Zarembo ’15

<latexit sha1_base64="0/GdjQUMI1baCXkTzk7kF80fEXg="></latexit>

|MPSki =
X

i1,...,iL

tr (t(k)i1
. . . t(k)iL

)|si1 . . . siLi,



p

-p

Pure reflection
+BYBE for reflection matrix

-p
p

Entangled (p,-p) pairs
+KYBE 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



Piroli, Pozsgay
Vernier ‘17

L conserved charges, Q̂n, with eigenvalues Qn
<latexit sha1_base64="lLGvC6h6RKGzCTmD+ioiCUjj7L8="></latexit>

Qn ({pi}) = (�1)n Qn ({�pi})
<latexit sha1_base64="LFVVWDwnXEOtyW6DpfCjIeT3Ua0="></latexit>

bQ2m+1| 0i = 0, 8m
<latexit sha1_base64="qUCa8LFb4MPP29Enw6E3gr5jlyg="></latexit>

<latexit sha1_base64="Vnzh+hCt6lSF/EJzZKr4ttlBccM=">AAACA3icdVDLSgNBEJz1bXxFvellMAiewmw0ajyJXvSmYFSIIfROOnHI7Owy0yuEIHjxV7x4UMSrP+HNv3GiEVS0oKGoqqbpilKtHAnxFgwNj4yOjU9M5qamZ2bn8vMLpy7JrMSqTHRizyNwqJXBKinSeJ5ahDjSeBZ19vv+2RVapxJzQt0U6zG0jWopCeSlRn7p0BC2Lfg8V0aRAs0dAeEOb+QLolgqi8pWiYtiWYSV8ronQmxXyiEPPemjwAY4auRfL5qJzGI0JDU4VwtFSvUeWFJS43XuInOYguxAG2ueGojR1XsfP1zzVa80eSuxfgzxD/X7Rg9i57px5JMx0KX77fXFv7xaRq3tek+ZNCM08vNQK9OcEt4vhDeVRUm66wlI6xuQXF6CBUm+tpwv4etT/j85LRXDzeLGcamwuzeoY4ItsxW2xkK2xXbZATtiVSbZDbtjD+wxuA3ug6fg+TM6FAx2FtkPBC/vxt+Xnw==</latexit>

Integrable initial state:

<latexit sha1_base64="emzlDM7Ykxlq6nBmvyvhmOeKHCQ="></latexit>

T explicitly known – Easy to carry out concrete checks

<latexit sha1_base64="uK76c9UsDP+saTJvbKutRnctKjw=">AAACAnicdVDLSgMxFM34rPVVdSVugkVwNWQGWltXRRG6rGBboQ6SSW9rMJMZkoxYhuLGX3HjQhG3foU7/8b0IajogZDDOfeSnBMmgmtDyIczMzs3v7CYW8ovr6yurRc2Nls6ThWDJotFrM5DqkFwCU3DjYDzRAGNQgHt8Pp45LdvQGkeyzMzSCCIaF/yHmfUWOmysH1ye4jrwDXIEFQf64RLzK4ot16RuMSvlEgVE9e3l1+ypES8armKPZeMUURTNC4L7xfdmKURSMME1brjkcQEGVWGMwHD/EWqIaHsmvahY6mkEeggG0cY4j2rdHEvVvZIg8fq942MRloPotBORtRc6d/eSPzL66SmVwkyLpPUgGSTh3qpwCbGoz5wlytgRgwsoUxx+9dRfEWZsa3lbQlfSfH/pOW7Xtktn/rF2tG0jhzaQbtoH3noANVQHTVQEzF0hx7QE3p27p1H58V5nYzOONOdLfQDztsnuOeXCw==</latexit>

Ex: Heisenberg spin chain

<latexit sha1_base64="65w1yUjB3vTSKWLKPvk/k87DkcM="></latexit>

Vacuum State: All spins down |0i

<latexit sha1_base64="HhkXZof1tg6V5XBeBGbLyfSpJO4=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCq5KpdGx3RTcuK/QF7VAyaaYNzWSGJCPWoV/ixoUibv0Ud/6NmbaCih4IHM65l3ty/JgzpRH6sHJr6xubW/ntws7u3n7RPjjsqCiRhLZJxCPZ87GinAna1kxz2oslxaHPadefXmV+95ZKxSLR0rOYeiEeCxYwgrWRhnaxJbFQAZUwxFqyu6FdQmXkVuuoDlG5ipzagiDk1irn0DEkQwms0Bza74NRRJKQCk04VqrvoFh7KZaaEU7nhUGiaIzJFI9p31CBQ6q8dBF8Dk+NMoJBJM0TGi7U7xspDpWahb6ZNPEm6reXiX95/UQHNS9lIk40FWR5KEg41BHMWoAjJinRfGYIJpKZrJBMsMREm64KpoSvn8L/SadSdtyye1MpNS5XdeTBMTgBZ8ABF6ABrkETtAEBCXgAT+DZurcerRfrdTmas1Y7R+AHrLdPT82Tiw==</latexit>

Transfer matrix
<latexit sha1_base64="D1dsy881wM/GdNBNqWQhVKaM9Ns=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6bSsd0V3bisYB/QDiWTZtrYTDIkGWEo/Qc3LhRx6/+482/MtBVU9EDgcM693JwTJpxpg9CHs7K6tr6xWdgqbu/s7u2XDg7bWqaK0BaRXKpuiDXlTNCWYYbTbqIojkNOO+HkKvc791RpJsWtyRIaxHgkWMQINlZqN7FiJhuUyshFfrWO6hC5VeTV5gQhv1Y5h54lOcpgieag9N4fSpLGVBjCsdY9DyUmmGJlGOF0VuynmiaYTPCI9iwVOKY6mM5/O4OnVhnCSCr7hIFz9fvGFMdaZ3FoJ2Nsxvq3l4t/eb3URLVgykSSGirI4lCUcmgkzKPDIVOUGJ5ZgonNzQgkY6wwMbagoi3hKyn8n7Qrrue7/k2l3Lhc1lEAx+AEnAEPXIAGuAZN0AIE3IEH8ASeHek8Oi/O62J0xVnuHIEfcN4+ARglj38=</latexit>

Parity

<latexit sha1_base64="Sc7mT6UuFbpfTKgocqwWS9YDji0="></latexit>

Excited states with M excitations: |{pi}Mi=1i

<latexit sha1_base64="CcHz+Ee7c4jLV1v8xs9aGUTL3aY=">AAAB+3icdVBNSwMxEM3Wr1q/aj16CRbB05JdaG1vRS96q2BVqKVk02kNzWaXZFYspX/FiwdFvPpHvPlvTGsFFX0wzOO9GTJ5UaqkRcbevdzC4tLySn61sLa+sblV3C5d2CQzAloiUYm5irgFJTW0UKKCq9QAjyMFl9HweOpf3oKxMtHnOEqhE/OBln0pODqpWyydaoSB4ZFUEkcUwWK3WGY+C2sVVqfMD10LK45UWFCv1mngsxnKZI5mt/h23UtEFoNGobi17YCl2Blzg1IomBSuMwspF0M+gLajmsdgO+PZ7RO675Qe7SfGlUY6U79vjHls7SiO3GTM8cb+9qbiX147w36tM5Y6zRC0+HyonymKCZ0GQXvSgEA1coQLI92tVNxwwwW6uAouhK+f0v/JRegHVb96FpYbR/M48mSX7JEDEpBD0iAnpElaRJA7ck8eyZM38R68Z+/lczTnzXd2yA94rx+7hJTs</latexit>

Integrability test

Bajnok, Gombor ‘20

<latexit sha1_base64="NlxKCZYzSS5fu3nn/c3IFtrqLaA="></latexit>

⇧T (u)⇧ | 0i = T (u)| 0i



Integrable Quenches in AdS/CFT

<latexit sha1_base64="VqI34IMxKAS/AvQmc4x8HNcIUiw="></latexit>

String theory probe Field theory defect Matrix product state

D1-brane Monopole Diagonal matrices

D3-brane Determinant operator Diagonal matrices

D3-brane (A subset of) Rigid Gukov Witten surface defects SU(2) representations

D5-brane Domain Wall SU(2) representations

D7-brane Domain Wall SO(5) representations



<latexit sha1_base64="xlOUHoJ8MMXs5f3GTqT30LV5yeA="></latexit>

p1, . . . , pM or rapidities ui =
1
2 coth(pi/2)

<latexit sha1_base64="4FWJLRWdvubdWWyts1TkZGQN/kY="></latexit>

Eigenstates with M excitations described in terms of M momenta

<latexit sha1_base64="MZTvAF8yAcxGQqi/ilZdjtM+FFU="></latexit>

Can be encoded in Baxter polynomial Q(u) =
QM

i=1(u� ui)

<latexit sha1_base64="jZ7dSx/eu6lqPON1/iZgoQa627s="></latexit>

|ui = |{ui}i = B̂(u1) . . . B̂(uM )|0i
<latexit sha1_base64="1TEirMBXOZXrWiOWfX/4pQzTWno="></latexit>

hu|ui = detG({ui}), Gaudin determinant

<latexit sha1_base64="UJ9iD42oNA/ZrvPJzdfLGpzuLz8="></latexit>

Elements of the language of integrability

<latexit sha1_base64="/3Jp4Z402xjtJxebI9MpK9UnNxw=">AAACDHicdVDNSgMxGMzWv7r+VT16CRbBU8lWXfVW9NJjBWsL3VKy6dc2NJtdkqxQSh/Ai6/ixYMiXn0Ab76N2baCig4EhvnmSzITJoJrQ8iHk1tYXFpeya+6a+sbm1uF7Z0bHaeKQZ3FIlbNkGoQXELdcCOgmSigUSigEQ4vs3njFpTmsbw2owTaEe1L3uOMGit1CsVAxlx2QRq3ClyDDEH1sRsErk64xGxAeeYipRPinftHmJSIxbGP54qPvalCSBHNUesU3oNuzNLI3soE1brlkcS0x1QZzgRM3CDVkFA2pH1oWSppBLo9noaZ4AOrdHEvVvZIg6fq940xjbQeRaF1RtQM9O9ZJv41a6Wmd9Yec5mkBiSbPdRLBTYxzprBXa6AGTGyhDLF7V+z+IoyY/tzbQlfSfH/5KZc8vySf1UuVi7mdeTRHtpHh8hDp6iCqqiG6oihO/SAntCzc+88Oi/O68yac+Y7u+gHnLdPzOKa2Q==</latexit>

Heisenberg

spin chain

<latexit sha1_base64="UdQT7P8E6s0nI2SYGfhOk2E4NSI="></latexit>

1 =

 
uk � i

2

uk + i
2

!L KY

j 6=k

uk � uj + i

uk � uj � i
= ei�k , k = 1, . . .M

<latexit sha1_base64="5TgisfqJJ/NxWTXouam3t7W/tBY="></latexit>

Gkj =
@�k

@uj



<latexit sha1_base64="A1IJSL9BrV+dd5/zKh7WMRjfYVQ="></latexit>

Gaudin matrix has block structure
<latexit sha1_base64="P3c+HDHRwk1bL/6ofteElPVn+/c="></latexit>

detG =

����
A B
B A

���� =
����
A+B B
B +A A

���� =
����
A+B B

0 A�B

���� = det(A+B) · det(A�B)

<latexit sha1_base64="e6IXpnDdQkgS/og4kIJ2VJotDk0="></latexit>

Quantity entering overlap formulas
<latexit sha1_base64="jNek9ol/V3aqr1w7zgB3S9+/zzs="></latexit>

SDetG =
detG+

detG�
⌘ D

<latexit sha1_base64="+YThH/pAXbxvTpuRdn2q81cSVs0="></latexit>

= detG+ · detG�

Baxter polynomials

Pozsgay ’13
Brockman ‘14

<latexit sha1_base64="zTntBRBmgWYLdKnbcr8eldpQoXs="></latexit>

Q̂2n+1| 0i = 0 =)
<latexit sha1_base64="akQ4fLWcZZz+K65Q9wLM+7K3eAg="></latexit>

h 0|ui 6= 0 i↵ roots are paired {ui,�ui}Ku
i=1

<latexit sha1_base64="hxSZN3FQ8DU6AYWkfPHluNCWRJ8="></latexit>

|�i = (| ""i+ | ##i)⌦L/2, C2 =
h�|ui2

hu|ui =
Q(0)

Q( i
2 )

SDetG

<latexit sha1_base64="HiRLTE4aU7iraBY5Is0ncPWTK78="></latexit>

Integrable overlaps and pairing



<latexit sha1_base64="epmU0OFoe5BGBklVE92zH+XEfQA=">AAACBXicdVDLSgMxFM34rPVVdamLYBFcDZmh1XZX7EZ3ldpaqKVk0ts2NJMZkoxQSjdu/BU3LhRx6z+4829MH4KKHggczjmXm3uCWHBtCPlwFhaXlldWU2vp9Y3Nre3Mzm5dR4liUGORiFQjoBoEl1Az3AhoxApoGAi4DgbliX99C0rzSF6ZYQytkPYk73JGjZXamYMLaaCnqM3jahKDwtWYS1zuUy51O5MlLvEL+ZyPievnSdErWpInXvEkhz2XTJFFc1TamfebTsSSEKRhgmrd9EhsWiOqDGcCxumbRENM2YD2oGmppCHo1mh6xRgfWaWDu5GyTxo8Vb9PjGio9TAMbDKkpq9/exPxL6+ZmG6hNeIyTgxINlvUTQQ2EZ5UgjtcATNiaAllitu/YtanijJji0vbEr4uxf+Tuu96eZdc+tnS2byOFNpHh+gYeegUldA5qqAaYugOPaAn9OzcO4/Oi/M6iy4485k99APO2yc62Jhp</latexit>

Integrable Super Spin Chains

<latexit sha1_base64="fslxPaIh2qeo8fnLbJbrrRknjMo="></latexit>

a = 1, . . . n (# of nodes), j = 1, . . . ,Ka (# of roots of type a)

<latexit sha1_base64="irMSj7nWiwPiXSiI8i7qy/+0Ghc="></latexit>

Gaj,bk =
@�aj

@ubk
.

<latexit sha1_base64="HZ8tyUOmhzn427E9LKQKbL6Cme4="></latexit>

Gaudin matrix
<latexit sha1_base64="jMmW9OR+o+0vMTxs4BZHxRfrBQo="></latexit>

of size
P

a Ka ⇥
P

a Ka

<latexit sha1_base64="V9oFLjjLuq166E5iG2LrYvrJ7Zs="></latexit>

(of type GL(M |N))

<latexit sha1_base64="pyGZWw0OoCGWuC4R8Qh2EXiZRDI="></latexit>

Baxter polynomials: Qa(u) =
QKa

j=1(u� ua,j), a = 1, . . . n

<latexit sha1_base64="uAtj2mWXnU+wuMbGnP51YMew29E="></latexit>

Bethe equations

(�1)qa =

 
ua,j � iqa

2

ua,j +
iqa
2

!LY

b,k

ua,j � ub,k + iMab
2

ua,j � ub,k � iMab
2

⌘ e i�a,j .



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

Poszgay ‘18

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

Gombor ‘21

PSU(2, 2|4) :
<latexit sha1_base64="gR0l2JDU7QqBsCU9W+KQ79i/aZg="></latexit>

C.K., 
Zarembo ‘22

<latexit sha1_base64="Jc6vKmxSdPaJY1ovac0amcoiKCY=">AAAB73icdVDLSgMxFM3UV62vqks3wSK4GjMDre2uWhCXFfuCdiiZTKYNzTxMMkIZ+hNuXCji1t9x59+YaSuo6IGQwzn3cu89bsyZVAh9GLmV1bX1jfxmYWt7Z3evuH/QkVEiCG2TiEei52JJOQtpWzHFaS8WFAcup1130sj87j0VkkVhS01j6gR4FDKfEay01Lvwbs8aV63CsFhCJrKrZVSDyLT1Z5c1KSOrVqlBy0RzlMASzWHxfeBFJAloqAjHUvYtFCsnxUIxwumsMEgkjTGZ4BHtaxrigEonne87gyda8aAfCf1CBefq944UB1JOA1dXBliN5W8vE//y+onyq07KwjhRNCSLQX7CoYpgdjz0mKBE8akmmAimd4VkjAUmSkeUhfB1KfyfdGzTqpiVG7tUv1zGkQdH4BicAgucgzq4Bk3QBgRw8ACewLNxZzwaL8brojRnLHsOwQ8Yb5/KUo8u</latexit>

AdS/CFT

<latexit sha1_base64="6xVGFQg7ypHCmSjmxf10hUch6LY="></latexit>

C2 =
Q1(0)Q2(0)Q3(0)

Q1

�
i
2

�
Q2

�
i
2

�
Q3

�
i
2

�SdetG

<latexit sha1_base64="67vmcej1Mxwie5RHtw7NnIvjOUg="></latexit>

C2 =
Q1(0)Q3(0)Q4(0)Q5(0)Q7(0)

Q2(0)Q2(
i
2 )Q4(

i
2 )Q6(0)Q6(

i
2 )

S detG

<latexit sha1_base64="V7YNJV/FXx1bTVGmc65ig7wAE0w="></latexit>

Overlaps with |�i-states from TBA

<latexit sha1_base64="fGY9JhwnCxd6mRN5XisNEIUSJEA="></latexit>

SU(2) : |�i = (| ""i+ | ##i)⌦L/2, C2 =
Q(0)

Q( i
2 )

S detG

<latexit sha1_base64="FVgxyno5WoHOSPO5pC/Ik+gmfho="></latexit>

SO(6): |�i = (|XXi+ |Y Y i+ |ZZi+ |X̄X̄i+ |Ȳ Ȳ i+ |Z̄Z̄i)⌦L/2 ,

<latexit sha1_base64="wa3YUvE/3i0EWXCHNcTSNsJdsrk=">AAAB6HicdVDJSgNBEO2JW4xb1KOXxiB4GnoGE5Nb0IvHBMwCyRB6OjVJm56F7h4hDPkCLx4U8eonefNv7CyCij4oeLxXRVU9PxFcaUI+rNza+sbmVn67sLO7t39QPDxqqziVDFosFrHs+lSB4BG0NNcCuokEGvoCOv7keu537kEqHke3epqAF9JRxAPOqDZS0xkUS8QmbrV84WJiu2VSc2qGlIlTq1xgxyYLlNAKjUHxvT+MWRpCpJmgSvUckmgvo1JzJmBW6KcKEsomdAQ9QyMagvKyxaEzfGaUIQ5iaSrSeKF+n8hoqNQ09E1nSPVY/fbm4l9eL9VB1ct4lKQaIrZcFKQC6xjPv8ZDLoFpMTWEMsnNrZiNqaRMm2wKJoSvT/H/pO3aTsWuNN1S/WoVRx6doFN0jhx0ieroBjVQCzEE6AE9oWfrznq0XqzXZWvOWs0cox+w3j4B5X6NBg==</latexit>

1



Take the inner product with eigenstate |ui
<latexit sha1_base64="ugd5FqIN7GPuGySgY6FWYyKbymA="></latexit>

<latexit sha1_base64="87JLY6fdSvZXzxAGup4P6iznCLo=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyEzdGq7K7hxWaEPpR1KJs20oZnMkGTEWvolblwo4tZPceffmD4EFT0QOJxzL/fkhClnSiP0YeXW1jc2t/LbhZ3dvf2ifXDYVkkmCW2RhCfyOsSKciZoSzPN6XUqKY5DTjvh+GLud26pVCwRTT1JaRDjoWARI1gbqW8XmxILFVEJY6wlu+vbJeQgr+qXPYgcz0c1t2aIj9xapQxdBy1QAis0+vZ7b5CQLKZCE46V6roo1cEUS80Ip7NCL1M0xWSMh7RrqMAxVcF0EXwGT40ygFEizRMaLtTvG1McKzWJQzNp4o3Ub28u/uV1Mx1VgykTaaapIMtDUcahTuC8BThgkhLNJ4ZgIpnJCskIS0y06apgSvj6KfyftD3HrTj+lVeq36zqyINjcALOgAvOQR1cggZoAQIy8ACewLN1bz1aL9brcjRnrXaOwA9Yb59XYpOi</latexit>

Transfer matrix

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

<latexit sha1_base64="kuBGstGEXfeOzcTGsQ1l2rYf5MI=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFqJshM9Da7ooiuKxoH9AOJZNm2tDMZEgyYhm68VfcuFDErZ/hzr8xfQgqejY5nHMvuef4MWdKI/RhZZaWV1bXsuu5jc2t7Z387l5TiUQS2iCCC9n2saKcRbShmea0HUuKQ5/Tlj86n/qtWyoVE9GNHsfUC/EgYgEjWBuplz+4uMNhzCkMhITXjaJ7AskQM+MUkI3cSglVIbJd87glQ0rIqZar0LHRDAWwQL2Xf+/2BUlCGmnCsVIdB8XaS7HUjHA6yXUTRWNMRnhAO4ZGOKTKS2cBJvDYKP3ZCYGINJyp3zdSHCo1Dn0zGWI9VL+9qfiX10l0UPFSFsWJphGZfxQkHGoBp23APpOUaD42BBPJzK3T+BITbTrLmRK+ksL/SdO1nbJdunILtbNFHVlwCI5AETjgFNTAJaiDBiBgAh7AE3i27q1H68V6nY9mrMXOPvgB6+0TMASVhw==</latexit>

Example for SU(2) chain

<latexit sha1_base64="kzzWqL/GaVBztD2CziA67pIs5ck="></latexit>

C|MPSki =

a= k�1
2X

a=� k�1
2

aL
Q
�
ik
2

�
Q
�
ik
2

�

Q
�
(a� 1

2 )i
�
Q
��
a� 1

2

�
i
�

s
Q(0)Q

�
i
2

�

Q
�
ik
2

�
Q
�
ik
2

� S detG

<latexit sha1_base64="Q0jmRlNFmKUGLA0C0bGbj5dMreU="></latexit>

|MPSki = T̂ (k�1)(uk�1)|�i+ ↵1T̂ (k�2)(uk�2)|�i+ . . .

<latexit sha1_base64="Nx7vys3nNYh+1igTwloCIyLCofQ="></latexit>

From |�i to |MPSki by dressing

<latexit sha1_base64="FOtMgYMGjuztkhcb9QVNqMabIVs=">AAACCHicdVDLSgMxFM34rPU16tKFwSLUzZAZaG13RTcuK9gHtKVk0ts2NPMgyRSG0qUbf8WNC0Xc+gnu/BvTh6CiF0JOzj2Xm3P8WHClCfmwVlbX1jc2M1vZ7Z3dvX374LCuokQyqLFIRLLpUwWCh1DTXAtoxhJo4Ato+KOrWb8xBql4FN7qNIZOQAch73NGtaG69klepUpDYJ4MS2CJkY4BKy2phkF63rVzxCFeqUDKmDieubyCAQXilotl7DpkXjm0rGrXfm/3IpYEEGomqFItl8S6M6HSLBAwzbYTBTFlIzqAloEhDUB1JnMjU3xmmB7uR9KcUOM5+31iQgOl0sA3SvPjofrdm5F/9VqJ7pc6Ex7GiYaQLRb1E4F1hGep4B433rVIDaBM8lkYbEglZdpklzUhfDnF/4O657hFp3jj5SqXyzgy6Bidojxy0QWqoGtURTXE0B16QE/o2bq3Hq0X63UhXbGWM0foR1lvn43jmlk=</latexit>

(systematic recursive strategy)

Gombor,  C.K.,
Qian ‘24



<latexit sha1_base64="4JG6G7hDJ1+aQ10wZ9m1hCWYkZ8="></latexit>

More general integrability and pairing conditions

<latexit sha1_base64="Y1GGQE/31XUPfl00/x6Xpmiwk+s="></latexit>

Factorizable T -matrix: T (u) = T+(u)T�(u)

<latexit sha1_base64="FkpKtcCuwJgFFJhCx7tpjs6a/oM=">AAACDHicdVDNSgMxGMz6W+tf1aOXYBE8lWyla72JHvRYwapQS8lmv7bBbHZJvhVq6QN48VW8eFDEqw/gzbcx/RFUdCAwzMxHmAlTJS0y9uFNTc/Mzs3nFvKLS8srq4W19XObZEZAXSQqMZcht6CkhjpKVHCZGuBxqOAivD4a+hc3YKxM9Bn2UmjGvKNlWwqOTmoVisegwXAlbyGiUiN0DA+lktijItGRnKRYiQWVfbZPWanC/OqIMBZUy7vUd2SIIpmg1iq8X0WJyGLQKBS3tuGzFJt9blAKBYP8VWYh5eKad6DhqOYx2GZ/VGZAt50S0XZi3NNIR+r3iz6Pre3FoUvGHLv2tzcU//IaGbarzb7UaYagxfijdqYoJnS4DI2kAYGq5wgXxjUXVHS54QLdfnk3wldT+j85L5f8oBSclosHh5M5cmSTbJEd4pM9ckBOSI3UiSB35IE8kWfv3nv0XrzXcXTKm9xskB/w3j4B/YicQQ==</latexit>

Generalized integrability condition

<latexit sha1_base64="XKHwWHhMpxxtb2s9kHpusCnBV2A=">AAACBnicdVDLSgMxFM3UV62vqksRgkVwNWQGWttd0YUuK1gt1CKZzG0bmskMSUaoQ1du/BU3LhRx6ze4829MH4KKHgg5nHMvl3OCRHBtCPlwcnPzC4tL+eXCyura+kZxc+tCx6li0GSxiFUroBoEl9A03AhoJQpoFAi4DAbHY//yBpTmsTw3wwQ6Ee1J3uWMGitdF3dPQIKigt9CiBPKFZc9zGIZ8qlfIi7xq2VSw8T17eeXLSkTr1apYc8lE5TQDI3r4vtVGLM0AmmYoFq3PZKYTkaV4UzAqHCVakgoG9AetC2VNALdySYxRnjfKiHuxso+afBE/b6R0UjrYRTYyYiavv7tjcW/vHZqutVOxmWSGpBseqibCmxiPO4Eh1wBM2JoCWXKJmeY9amizNjmCraEr6T4f3Lhu17FrZz5pfrRrI482kF76AB56BDV0SlqoCZi6A49oCf07Nw7j86L8zodzTmznW30A87bJ/uymX4=</latexit>

Generalized pairing condition

Gombor & 
Bajnok ‘20

<latexit sha1_base64="RLC+jezYftm5lyeIemPllG6FNVQ="></latexit>

{uaj} = {�u�(a)j}, a = 1, . . . ,# of nodes

<latexit sha1_base64="wRdsHSd1YBMjJlfMx4wmGz8hWzQ="></latexit>

�(a) = Id, chiral overlap

<latexit sha1_base64="eL+oDqUqgd8Rgki+12vtl9H4Dy4="></latexit>

�(a) 6= Id, achiral overlap

<latexit sha1_base64="6cELrhZLd+wVIsChKQJHwTHYsvw="></latexit>

h 0|⇧T±(u)⇧ = h 0|T±(u), uncrossed
<latexit sha1_base64="muJOaFLp80DL0bZeHsuyAHcPLB8="></latexit>

h 0|⇧T±(u)⇧ = h 0|T⌥(u), crossed



<latexit sha1_base64="IG31CTI+Z0P6sMjw4L3WwDynFSo="></latexit>

Overlaps with |MPSi directly
<latexit sha1_base64="xQtbVWfOs1bfoMwr/+ZptDpCJME=">AAAB+nicdVBNS0JBFJ1nX2ZfWss2QxK06THvgaY7qU3QxsiPQEXmjVcdnPfBzDxDzJ/SpkURbfsl7fo3jfqCijpwuYdz7mXuHC8SXGlCPqzUyura+kZ6M7O1vbO7l83tN1QYSwZ1FopQ3npUgeAB1DXXAm4jCdT3BDS90cXcb45BKh4GNT2JoOPTQcD7nFFtpG42dxOKMeCr2qkEkWh5YhO3VCBlTGzXNLdgSIE45WIZOzZZII8SVLvZ93YvZLEPgWaCKtVySKQ7Uyo1ZwJmmXasIKJsRAfQMjSgPqjOdHH6DB8bpYf7oTQVaLxQv29Mqa/UxPfMpE/1UP325uJfXivW/VJnyoMo1hCw5UP9WGAd4nkOuMclMC0mhlAmubkVsyGVlGmTVsaE8PVT/D9puLZTtIvXbr5ynsSRRofoCJ0gB52hCrpEVVRHDN2hB/SEnq1769F6sV6Xoykr2TlAP2C9fQIwvZP+</latexit>

Solve KT-relation

<latexit sha1_base64="DUHBqIbFtYHSsJBLPvZ31/h/fNA="></latexit>

Overlap can be extracted from K(u)
by recursive procedure

<latexit sha1_base64="t+QuisSIsUrFebcCSF2xGUPc1yc=">AAAB9XicdVDLSgMxFM34rPVVdekmWARXQ2agtd0V3bis4LSFdiyZNNOGJpkhySil9D/cuFDErf/izr8x01ZQ0QMhh3Pu5d57opQzbRD6cFZW19Y3Ngtbxe2d3b390sFhSyeZIjQgCU9UJ8KaciZpYJjhtJMqikXEaTsaX+Z++44qzRJ5YyYpDQUeShYzgo2VbgPJchdzGCdK9Etl5CK/VkF1iFzffn7Fkgry6tU69Fw0Rxks0eyX3nuDhGSCSkM41rrrodSEU6wMI5zOir1M0xSTMR7SrqUSC6rD6XzrGTy1yiCfa580cK5+75hiofVERLZSYDPSv71c/MvrZiauhVMm08xQSRaD4oxDk8A8AjhgihLDJ5ZgopjdFZIRVpgYG0XRhvB1KfyftHzXq7rVa7/cuFjGUQDH4AScAQ+cgwa4Ak0QAAIUeABP4Nm5dx6dF+d1UbriLHuOwA84b58RHJLp</latexit>

Universal form

<latexit sha1_base64="N9kDK4tMmY/aVyv31kzmJ1CHlcc="></latexit>X

k,�

K↵,�
i,k (u)h 0

�,� |Tkj(u) =
X

k,�

h 0
↵,� | bTik(�u)K��

kj (u)

Gombor ‘24

<latexit sha1_base64="D9C0b3dzYef/XYBwqv1rVoeUEvg="></latexit>

hMPSdb |ui
hu |u i

1
2

=

8
<

:

dbX

k=1

�k

n+Y

j=1

Fj(u
+
j )

9
=

;

s
detG+

detG�

<latexit sha1_base64="p2VfawSuRQj6t+vUNjkouvdrMIM="></latexit>

(Square roots of) Baxter polynomials



<latexit sha1_base64="M4je3KENyHWeGqHBcQ5imX6kM9A=">AAAB/nicdVBNSwMxEM3Wr1q/quLJS7AInpbsQmt7sujFo4JthbaU2XRqQ7MfJFmlLIJ/xYsHRbz6O7z5b0xrBRV9EPJ4b4aZeUEihTaMvTu5ufmFxaX8cmFldW19o7i51dRxqjg2eCxjdRmARikibBhhJF4mCiEMJLaC0cnEb12j0iKOLsw4wW4IV5EYCA7GSr3iTmsIhg7hGukNUomgIkOPesUSc5lfLbMaZa5vP79sSZl5tUqNei6bokRmOOsV3zr9mKchRoZL0LrtscR0M1BGcIm3hU6qMQE+gitsWxpBiLqbTde/pftW6dNBrOyz06fq944MQq3HYWArQzBD/dubiH957dQMqt1MRElqMOKfgwappCamkyxoXyjkRo4tAa6E3ZXyISjgxiZWsCF8XUr/J03f9Spu5dwv1Y9nceTJLtkjB8Qjh6ROTskZaRBOMnJPHsmTc+c8OM/Oy2dpzpn1bJMfcF4/AGzjlSw=</latexit>

What have we learnt ?

<latexit sha1_base64="RXnl+KmU//Ds59P+gVeXHj59Bfw="></latexit>

• Precise definition of an integrable quench —

Concrete test method

• Overlap formulas in closed form

contains info about post-quench behaviour
<latexit sha1_base64="qTLkiAcPxLfU383lEr6Jqv0VMWY="></latexit>

e.g. time development of correlation functions, entanglement entropy...


