
<latexit sha1_base64="vUgi0+xVmq/w15AYT0Sjcr3rAfE=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCq5DE0NZd0Y0LFxX6gjaUyXTSDp1MwsxEqKFf4saFIm79FHf+jZO2gooeuHA4596Ze0+QMCqVbX8YhbX1jc2t4nZpZ3dvv2weHHZknApM2jhmsegFSBJGOWkrqhjpJYKgKGCkG0yvcr97R4SkMW+pWUL8CI05DSlGSktDs9yaENilTMYc3ug3hmbFti7qVderQtuy7ZrjOjlxa965Bx2t5KiAFZpD830winEaEa4wQ1L2HTtRfoaEopiReWmQSpIgPEVj0teUo4hIP1ssPoenWhnBMBa6uIIL9ftEhiIpZ1GgOyOkJvK3l4t/ef1UhXU/ozxJFeF4+VGYMqhimKcAR1QQrNhME4QF1btCPEECYaWzKukQvi6F/5OOazlVy7t1K43LVRxFcAxOwBlwQA00wDVogjbAIAUP4Ak8G/fGo/FivC5bC8Zq5gj8gPH2CWJOku8=</latexit>

The Wilson Line
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<latexit sha1_base64="4rzJviptHBCYnGroSERp2jKBEXg="></latexit>
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<latexit sha1_base64="ReBU9AdH2GtTHO3dDkFFLrFxK7Y="></latexit>

= �i eAµ(�)
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<latexit sha1_base64="715KvNES/s4aAFNs1dRmKRaLOOY=">AAAB73icdVDLSsNAFJ3UV62vqks3g0VwFZIY2rorCuKygn1AG8pkOm2HzmTizEQIoT/hxoUibv0dd/6Nk7aCih64cDjnXu69J4wZVdpxPqzCyura+kZxs7S1vbO7V94/aCuRSExaWDAhuyFShNGItDTVjHRjSRAPGemE08vc79wTqaiIbnUak4CjcURHFCNtpO6VkBwxlg7KFcc+r1c9vwod23FqrufmxKv5Zz50jZKjApZoDsrv/aHACSeRxgwp1XOdWAcZkppiRmalfqJIjPAUjUnP0AhxooJsfu8MnhhlCEdCmoo0nKvfJzLElUp5aDo50hP128vFv7xeokf1IKNRnGgS4cWiUcKgFjB/Hg6pJFiz1BCEJTW3QjxBEmFtIiqZEL4+hf+Ttme7Vdu/8SqNi2UcRXAEjsEpcEENNMA1aIIWwICBB/AEnq0769F6sV4XrQVrOXMIfsB6+wSWZ5BZ</latexit>

Formally W (�) = P1 e
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dxµ
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<latexit sha1_base64="BrJ5sVBKDxoRRwlH6nSNSypQZLE=">AAAB/nicdVDLSgMxFM34rPU1Kq7cBIvgqkyK9LErunFZwT6gHUomTdvQTGZI7ghlKPgrblwo4tbvcOffmGkrqOiBwLnn3Mu9OUEshQHP+3BWVtfWNzZzW/ntnd29fffgsGWiRDPeZJGMdCeghkuheBMESN6JNadhIHk7mFxlfvuOayMidQvTmPshHSkxFIyClfrusVDAR3peYRYpA1QB7rsFr+h5HiEEZ4RUyp4ltVq1RKqYZJZFAS3R6LvvvUHEkpArYJIa0yVeDH5KNQgm+SzfSwyPKZvQEe9aqmjIjZ/Oz5/hM6sM8DDS9tnlc/X7REpDY6ZhYDtDCmPz28vEv7xuAsOqnwoVJ8AVWywaJhJDhLMs8EBozkBOLaFMC3srZmOqKQObWN6G8PVT/D9plYqkXLy4KRXql8s4cugEnaJzRFAF1dE1aqAmYihFD+gJPTv3zqPz4rwuWlec5cwR+gHn7RPIX5YI</latexit>

integration constant

<latexit sha1_base64="DldMsUAVyAZU9XkHZXLhf3UZGyA="></latexit>
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<latexit sha1_base64="FHK5OkTA2PPNL4LzEu2CqneD2XM=">AAAB7nicdVBNS8NAEN34WetX1aOXxSJ4KkkMbb0Vveitgv2ANpTNZtou3WzC7kYooT/CiwdFvPp7vPlv3LQVVPTBwOO9GWbmBQlnStv2h7Wyura+sVnYKm7v7O7tlw4O2ypOJYUWjXksuwFRwJmAlmaaQzeRQKKAQyeYXOV+5x6kYrG409ME/IiMBBsySrSROjciBAjxoFS2Kxf1qutVsV2x7ZrjOjlxa965hx2j5CijJZqD0ns/jGkagdCUE6V6jp1oPyNSM8phVuynChJCJ2QEPUMFiUD52fzcGT41SoiHsTQlNJ6r3ycyEik1jQLTGRE9Vr+9XPzL66V6WPczJpJUg6CLRcOUYx3j/HccMglU86khhEpmbsV0TCSh2iRUNCF8fYr/J2234lQr3q1bblwu4yigY3SCzpCDaqiBrlETtRBFE/SAntCzlViP1ov1umhdsZYzR+gHrLdPH2SPcg==</latexit>

Indeed

<latexit sha1_base64="0mzCUMtHlHp2LSF/IyNzxs4Qe2k="></latexit>
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W (�) = W (�2)W (�1)
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<latexit sha1_base64="6SS5vyMBQPMPLdmcYmthljfk8+g=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBIvgqkyK9LErunFZ0T6gHUomTdvQTGZMMoUy9DvcuFDErR/jzr8x01ZQ0QMhh3Pu5d57/EhwbVz3w8msrW9sbmW3czu7e/sH+cOjlg5jRVmThiJUHZ9oJrhkTcONYJ1IMRL4grX9yVXqt6dMaR7KOzOLmBeQkeRDTomxknfLaPpzOULc9PMFt+i6LsYYpQRXyq4ltVq1hKsIp5ZFAVZo9PPvvUFI44BJQwXRuovdyHgJUYZTwea5XqxZROiEjFjXUkkCpr1ksfQcnVllgIahsk8atFC/dyQk0HoW+LYyIGasf3up+JfXjc2w6iVcRrFhki4HDWOBTIjSBNCAK3u1mFlCqOJ2V0THRBFqbE45G8LXpeh/0ioVcbl4cVMq1C9XcWThBE7hHDBUoA7X0IAmULiHB3iCZ2fqPDovzuuyNOOseo7hB5y3TwZckkk=</latexit>

Sectioning it

<latexit sha1_base64="0mLgk5/8oNR7hsH+3Wxt/DWb8xQ=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KkmRPnZFF7qsYB/QDiWTZtrQTGZIMkIdir/ixoUibv0Pd/6NmXYEFT0QOJxzL/fkeJHg2iD04Swtr6yurec28ptb2zu7hb39tg5jRVmLhiJUXY9oJrhkLcONYN1IMRJ4gnW8yUXqd26Z0jyUN2YaMTcgI8l9Tomx0qBweEniEYNGEan9UAWZXEQlhBDGGKYEVyvIknq9VsY1iFPLoggyNAeF9/4wpHHApKGCaN3DKDJuQpThVLBZvh9rFhE6ISPWs1SSgGk3maefwROrDKE9bp80cK5+30hIoPU08OykjTfWv71U/MvrxcavuQmXUWyYpItDfiygCWFaBRxyxagRU0sIVdxmhXRMFKHGFpa3JXz9FP5P2uUSrpTOrsvFxnlWRw4cgWNwCjCogga4Ak3QAhTcgQfwBJ6de+fReXFeF6NLTrZzAH7AefsEH/uVsA==</latexit>

Gauge transformation
<latexit sha1_base64="gHUz7nQsrTtWlxAWp9hksqb/1Tk="></latexit>
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<latexit sha1_base64="WL4fURN7i6pyMbD8sE6kgFxwmbQ="></latexit>
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<latexit sha1_base64="HnNCmXRil43I0TL63u/bbr1MLB8="></latexit>
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<latexit sha1_base64="A0i1vNkaFoVEHKCTGNZAyJ2sDzM=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBC8GHYlqMegF48RzAOSNcxOJsmQ2dl1pjcQlnyHFw+KePVjvPk3TpI9aGJBQ1HVTXdXEEth0HW/nZXVtfWNzdxWfntnd2+/cHBYN1GiGa+xSEa6GVDDpVC8hgIlb8aa0zCQvBEMb6d+Y8S1EZF6wHHM/ZD2legJRtFKfhtFyA3pP6bn3qRTKLoldwayTLyMFCFDtVP4ancjloRcIZPUmJbnxuinVKNgkk/y7cTwmLIh7fOWpYraXX46O3pCTq3SJb1I21JIZurviZSGxozDwHaGFAdm0ZuK/3mtBHvXfipUnCBXbL6ol0iCEZkmQLpCc4ZybAllWthbCRtQTRnanPI2BG/x5WVSvyh5l6XyfblYucniyMExnMAZeHAFFbiDKtSAwRM8wyu8OSPnxXl3PuatK042cwR/4Hz+ADUlkb4=</latexit>

⇥g�1

<latexit sha1_base64="DxT6uiii+k/1kXxGlYrcK+vlqL0="></latexit>
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<latexit sha1_base64="TblL18T+HCJajUzQMiKEwOgENWY=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCi1ompfSxEIpuXFaxnUJnLJk0bUMzD5KMUIa68VfcuFDErX/hzr8x01ZQ0QMXDufcy733eBFnUlnWh7GwuLS8sppZy65vbG5tmzu7LRnGgtAmCXko2h6WlLOANhVTnLYjQbHvcWp7o/PUt2+pkCwMrtU4oq6PBwHrM4KVlrrmfuJ4WEB7cgoHTt528oPu1U1ygiZdM2cVLMtCCMGUoErZ0qRWqxZRFaLU0siBORpd893phST2aaAIx1J2kBUpN8FCMcLpJOvEkkaYjPCAdjQNsE+lm0w/mMAjrfRgPxS6AgWn6veJBPtSjn1Pd/pYDeVvLxX/8jqx6lfdhAVRrGhAZov6MYcqhGkcsMcEJYqPNcFEMH0rJEMsMFE6tKwO4etT+D9pFQuoXChdlnL1s3kcGXAADsExQKAC6uACNEATEHAHHsATeDbujUfjxXidtS4Y85k98APG2ye8iJXR</latexit>

W̄ = gW g�1
R

<latexit sha1_base64="V9yj65gOYaxDx3oVQJeEXoD3/Ns="></latexit>
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<latexit sha1_base64="5sMm+zO/YYiQgU1b4m0ecbDfvKg=">AAAB/nicbVDLSgMxFM3UV62vUXHlJlgENy0zUtRl0Y3LCvYBnXHIpGkbmmSGJCOUYcBfceNCEbd+hzv/xkw7C209cOFwzr3JvSeMGVXacb6t0srq2vpGebOytb2zu2fvH3RUlEhM2jhikeyFSBFGBWlrqhnpxZIgHjLSDSc3ud99JFLRSNzraUx8jkaCDilG2kiBfVTzYiQ1RSxIPZ5ko4e05maBXXXqzgxwmbgFqYICrcD+8gYRTjgRGjOkVN91Yu2n+cuYkaziJYrECE/QiPQNFYgT5aez9TN4apQBHEbSlNBwpv6eSBFXaspD08mRHqtFLxf/8/qJHl75KRVxoonA84+GCYM6gnkWcEAlwZpNDUFYUrMrxGMkEdYmsYoJwV08eZl0zuvuRb1x16g2r4s4yuAYnIAz4IJL0AS3oAXaAIMUPINX8GY9WS/Wu/Uxby1Zxcwh+APr8wc6+ZWs</latexit>
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<latexit sha1_base64="icZh0hrv29Ll07LyFpMDFakzKfM="></latexit>
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<latexit sha1_base64="fd58V1kGW2UTb6MseR5FrifxHSo=">AAAB+3icdVBNS8NAEN34WetXrUcvi0XwVJIY2norevFYwX5AG8pmO22XbjZhd1MMpX/FiwdFvPpHvPlv3LQVVPTBwOO9GWbmBTFnStv2h7W2vrG5tZ3bye/u7R8cFo6KLRUlkkKTRjySnYAo4ExAUzPNoRNLIGHAoR1MrjO/PQWpWCTudBqDH5KRYENGiTZSv1DELSJTJkZYjwHTRE6hXyjZ5ctaxfUq2C7bdtVxnYy4Ve/Cw45RMpTQCo1+4b03iGgSgtCUE6W6jh1rf0akZpTDPN9LFMSETsgIuoYKEoLyZ4vb5/jMKAM8jKQpofFC/T4xI6FSaRiYzpDosfrtZeJfXjfRw5o/YyJONAi6XDRMONYRzoLAAyaBap4aQqhk5lZMx0QSqk1ceRPC16f4f9Jyy06l7N26pfrVKo4cOkGn6Bw5qIrq6AY1UBNRdI8e0BN6tubWo/VivS5b16zVzDH6AevtE8lulE4=</latexit>

Varying the curve

<latexit sha1_base64="HKZA5E9mFDfxBB6edBLzDuCawbo=">AAACMHicbVBNS8MwGE79nPNr6tFLcAiCY7Qy1Isw9aDHCe4D1lnSNN3CkrYkqThKf5IXf4peFBTx6q8w3SbMzRcSHp4PkvdxI0alMs03Y25+YXFpObeSX11b39gsbG03ZBgLTOo4ZKFouUgSRgNSV1Qx0ooEQdxlpOn2LzO9eU+EpGFwqwYR6XDUDahPMVKacgpXti8QTjy71Eyz25a0y1F6SO0SsUvnTmLzONX0r+vhbshMenX0zHQKRbNsDgfOAmsMimA8NafwbHshjjkJFGZIyrZlRqqTIKEoZiTN27EkEcJ91CVtDQPEiewkw4VTuK8ZD/qh0CdQcMhOJhLEpRxwVzs5Uj05rWXkf1o7Vv5pJ6FBFCsS4NFDfsygCmHWHvSoIFixgQYIC6r/CnEP6W6U7jivS7CmV54FjaOydVyu3FSK1YtxHTmwC/bAAbDACaiCa1ADdYDBI3gB7+DDeDJejU/ja2SdM8aZHfBnjO8fk06p6g==</latexit>
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<latexit sha1_base64="KiLmOp6ZnARA7tcUGgQCPOHs01w=">AAACLHicbVDLSsNAFJ3UV62vqEs3wSK4sCWRom6EYjcuK9gHNLFMJpN26EwSZiZCCfkgN/6KIC4s4tbvcNJGqa0HBg7nnMude9yIEiFNc6IVVlbX1jeKm6Wt7Z3dPX3/oC3CmCPcQiENedeFAlMS4JYkkuJuxDFkLsUdd9TI/M4j5oKEwb0cR9hhcBAQnyAoldTXG7bPIUo8+6zzkFSsNM2oLciAwfS6MtOU8Bua939m+nrZrJpTGMvEykkZ5Gj29VfbC1HMcCARhUL0LDOSTgK5JIjitGTHAkcQjeAA9xQNIMPCSabHpsaJUjzDD7l6gTSm6vxEApkQY+aqJINyKBa9TPzP68XSv3ISEkSxxAGaLfJjasjQyJozPMIxknSsCEScqL8aaAhVMVL1W1IlWIsnL5P2edW6qNbuauX6TV5HERyBY3AKLHAJ6uAWNEELIPAEXsA7mGjP2pv2oX3OogUtnzkEf6B9fQNCx6ee</latexit>
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<latexit sha1_base64="yPFyM/EeE8wb1/ClB2K6Qlq51d4="></latexit>
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<latexit sha1_base64="77eGubHx0uEtu3PTmOBiEm9Idyk=">AAAB+3icdVDLSgMxFM34rPU11qWbYBHcWCal9LErunFZwT6gHUsmzbShmcyQZNQyzK+4caGIW3/EnX9jpq2gogcuHM65l3vv8SLOlHacD2tldW19YzO3ld/e2d3btw8KHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1604vM795SqVgorvUsom6Ax4L5jGBtpKFdGEg2nmgsZXgHuzfJGUqHdtEpOY6DEIIZQbWqY0ijUS+jOkSZZVAES7SG9vtgFJI4oEITjpXqIyfSboKlZoTTND+IFY0wmeIx7RsqcECVm8xvT+GJUUbQD6UpoeFc/T6R4ECpWeCZzgDrifrtZeJfXj/Wft1NmIhiTQVZLPJjDnUIsyDgiElKNJ8Zgolk5lZIJlhiok1ceRPC16fwf9Ipl1C1VLmqFJvnyzhy4Agcg1OAQA00wSVogTYg4B48gCfwbKXWo/VivS5aV6zlzCH4AevtE/2ElG4=</latexit>

! W�1
<latexit sha1_base64="bufe8Ilc4HRwLF55bkLFSKSGhWA=">AAAB/HicdVDLSgNBEJz1GeMrmqOXwSB4CjshxHgLevEYwZhAEsLspDcZMvtgplcJS/wVLx4U8eqHePNvnI0RVLSgoajqprvLi5U06LrvztLyyuraem4jv7m1vbNb2Nu/NlGiBbREpCLd8bgBJUNooUQFnVgDDzwFbW9ynvntG9BGRuEVTmPoB3wUSl8KjlYaFIo9BT5yraNb2huCQk7bg0LJLbuuyxijGWEnNdeS09N6hdUpyyyLElmgOSi89YaRSAIIUShuTJe5MfZTrlEKBbN8LzEQczHhI+haGvIATD+dHz+jR1YZUj/StkKkc/X7RMoDY6aBZzsDjmPz28vEv7xugn69n8owThBC8bnITxTFiGZJ0KHUIFBNLeFCS3srFWOuuUCbV96G8PUp/Z9cV8qsVq5eVkuNs0UcOXJADskxYeSENMgFaZIWEWRK7skjeXLunAfn2Xn5bF1yFjNF8gPO6we5b5TX</latexit>

 �W

<latexit sha1_base64="dxil37hv0F8qYVvBg+fyqv8Jx20="></latexit>
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<latexit sha1_base64="uETS43CrGlI4E0WLWYiip7Zw8A0="></latexit>
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<latexit sha1_base64="3eevNV/yyreVoyncCQSgyRsPgZc=">AAAB9HicdVDLSgNBEJz1bXxFPXoZDIKnsBMkibegF70pmAfERWYnnWRwdnad6RXCku/w4kERr36MN//G2SSCihY0FFXddHeFiZIWff/Dm5tfWFxaXlktrK1vbG4Vt3daNk6NgKaIVWw6IbegpIYmSlTQSQzwKFTQDm9Pc799D8bKWF/hKIEg4gMt+1JwdFJwrhEGhiNQifSmWPLLvu8zxmhOWK3qO3J8XK+wOmW55VAiM1zcFN+ve7FII9AoFLe2y/wEg4wblELBuHCdWki4uOUD6DqqeQQ2yCZHj+mBU3q0HxtXGulE/T6R8cjaURS6zojj0P72cvEvr5tivx5kUicpghbTRf1UUYxpngDtSQMC1cgRLox0t1Ix5IYLdDkVXAhfn9L/SatSZtXy0WWl1DiZxbFC9sg+OSSM1EiDnJEL0iSC3JEH8kSevXvv0XvxXqetc95sZpf8gPf2CYytkfk=</latexit>

Integrate it

<latexit sha1_base64="SDd3Qz6+ZCClnqvWBGvLY/cjMPA="></latexit>
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<latexit sha1_base64="9uoYAiIdrk5XEh1sYVyCWfIYc9c="></latexit>
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<latexit sha1_base64="MAikTDL7/xwQdLzSpxPD61ltzEc="></latexit>

�i eW�1 A⌫
d x⌫

d�
Aµ W �W�1 @Aµ

d x⌫

d x⌫

d�
W + i eW�1 AµA⌫

d x⌫

d�
W

<latexit sha1_base64="SDd3Qz6+ZCClnqvWBGvLY/cjMPA="></latexit>
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<latexit sha1_base64="RCIUhC1Nh7KtUyn5vDgdY5Ca3dQ=">AAACBXicdVA9SwNBEN3z2/gVtdRiMQhW4e4MiXaijWCjYBIhCWFvby5Z3Ns7dufEEGxs/Cs2ForY+h/s/DfumQgq+mDg8d4MM/OCVAqDrvvuTExOTc/Mzs0XFhaXlleKq2sNk2SaQ50nMtEXATMghYI6CpRwkWpgcSChGVwe5X7zCrQRiTrHQQqdmPWUiARnaKVucfMEIBWqR7EPFFRI00QoNDQS1xB2iyW3vL9X9StV6pZdt+b5Xk78WmW3Qj2r5CiRMU67xbd2mPAsBoVcMmNanptiZ8g0Ci7hptDODKSMX7IetCxVLAbTGX5+cUO3rRLSKNG2FNJP9fvEkMXGDOLAdsYM++a3l4t/ea0Mo73OUKg0Q1B8tCjKJMWE5pHQUGjgKAeWMK6FvZXyPtOMow2uYEP4+pT+Txp+2auWK2d+6eBwHMcc2SBbZId4pEYOyDE5JXXCyS25J4/kyblzHpxn52XUOuGMZ9bJDzivH0QSmHQ=</latexit>
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The non-abelian Stokes Theorem
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Boundary cond.
At(�L) = At(L)

W�1(CL)

Conservation Laws

d

dt
Tr [W (Ct)]

n = 0Eigenvalues of W (Ct) are conserved
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