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I ! �I
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means

�I
<latexit sha1_base64="jKQuGKIbvuCaQmgzgyUL05atUMY=">AAAB6XicbVC7TgMxENzjmYRXgJLGIkKiIboLBZQRNNAFRB4iOUU+x5dY8dkn24eITvkDGgoQ0PIB/AsdXwPOo4CEkVYazexqdyeIOdPGdb+chcWl5ZXVTDa3tr6xuZXf3qlpmShCq0RyqRoB1pQzQauGGU4bsaI4CjitB/3zkV+/o0ozKW7MIKZ+hLuChYxgY6Xro8t2vuAW3THQPPGmpFDOxq+3H/fflXb+s9WRJImoMIRjrZueGxs/xcowwukw10o0jTHp4y5tWipwRLWfji8dogOrdFAolS1h0Fj9PZHiSOtBFNjOCJuenvVG4n9eMzHhqZ8yESeGCjJZFCYcGYlGb6MOU5QYPrAEE8XsrYj0sMLE2HByNgRv9uV5UisVveNi6cqmcQYTZGAP9uEQPDiBMlxABapAIIQHeIJnp+88Oi/O26R1wZnO7MIfOO8/KNKQ1g==</latexit> I+c = I�c

<latexit sha1_base64="D8DVHVbfshbhnqxN5tivCjdzi8o=">AAAB9HicbVC7SgNBFL0bXzG+opY2Q4IQEMNuLGIjBG20i2AekKxhdjKbDJl9ODMbCEu+w0ILRWz9D1s70Y9xNkmhiQcu93DOvcyd44ScSWWan0ZqaXlldS29ntnY3Nreye7u1WUQCUJrJOCBaDpYUs58WlNMcdoMBcWew2nDGVwkfmNIhWSBf6NGIbU93POZywhWWrKvOuT2CJ2hpB93snmzaE6AFok1I/lKrvD9VX5/qHayH+1uQCKP+opwLGXLMkNlx1goRjgdZ9qRpCEmA9yjLU197FFpx5Ojx+hQK13kBkKXr9BE/b0RY0/KkefoSQ+rvpz3EvE/rxUp99SOmR9Givpk+pAbcaQClCSAukxQovhIE0wE07ci0scCE6VzyugQrPkvL5J6qWidFEvXOo1zmCINB5CDAlhQhgpcQhVqQOAO7uEJno2h8Wi8GK/T0ZQx29mHPzDefgC6W5R/</latexit>

I
<latexit sha1_base64="sNnugfMF3diETa1vWuDW/BVBgn0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm20S8BcIFnC7ORsMmb2wsysEEKewMZCEVt9GHsb8W2cXApN/GHg4//PYc45fiK40o7zbWWWlldW17Lr9sbm1vZObnevpuJUMqyyWMSy4VOFgkdY1VwLbCQSaegLrPv9q3Fev0epeBzd6kGCXki7EQ84o9pYlZt2Lu8UnInIIrgzyF982OfJ+5ddbuc+W52YpSFGmgmqVNN1Eu0NqdScCRzZrVRhQlmfdrFpMKIhKm84GXREjozTIUEszYs0mbi/O4Y0VGoQ+qYypLqn5rOx+V/WTHVw5g15lKQaIzb9KEgF0TEZb006XCLTYmCAMsnNrIT1qKRMm9vY5gju/MqLUCsW3JNCseLkS5cwVRYO4BCOwYVTKME1lKEKDBAe4AmerTvr0XqxXqelGWvWsw9/ZL39AP/SkA4=</latexit>

V
<latexit sha1_base64="z7WM4r9Z0KztG5OKwLiEIj+qgW4=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtUa3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJNSueYWK5cwUx4O4BCOwYNTqMA1VKEOFBDu4RGerFvrwXq2XmalOWvesw+/ZL1+AxOVkBs=</latexit>

I+c
<latexit sha1_base64="Bb5nnP+iMaWxtm9CGCSEVXRhUTg=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tlgQhIIS7WMQyaKNdBC8JJGfY2+wlS/b2jt09IRz5DTYWSrD1v9jaif4YNx+FJj4YeLw3w8w8P+ZMadv+tDJr6xubW9nt3M7u3v5B/vCooaJEEuqSiEey5WNFORPU1Uxz2oolxaHPadMfXk395gOVikXiTo9i6oW4L1jACNZGcm+65P6smy/aZXsGtEqcBSnWCqXvr+r7pN7Nf3R6EUlCKjThWKm2Y8faS7HUjHA6znUSRWNMhrhP24YKHFLlpbNjx+jUKD0URNKU0Gim/p5IcajUKPRNZ4j1QC17U/E/r53o4MJLmYgTTQWZLwoSjnSEpp+jHpOUaD4yBBPJzK2IDLDERJt8ciYEZ/nlVdKolJ3zcuXWpHEJc2ThBApQAgeqUINrqIMLBBg8wjO8WMJ6sibW67w1Yy1mjuEPrLcfWsiSHA==</latexit>

I�c
<latexit sha1_base64="ZFBC+M2xH0Zn6IdkOELLHV0Obuk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmAzGhkdxhgSXRRjtMPCCBk+wte7Bhb++yu2dCLvwGGwsNsfW/2NoZ/TEuH4WCL5nk5b2ZzMzzY86Utu1PK7O2vrG5ld3O7ezu7R/kD48aKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3h1dRvPlCpWCTu9CimXoj7ggWMYG0k96ZL7s+6+aJdtmdAq8RZkGKtUPr+qr5P6t38R6cXkSSkQhOOlWo7dqy9FEvNCKfjXCdRNMZkiPu0bajAIVVeOjt2jE6N0kNBJE0JjWbq74kUh0qNQt90hlgP1LI3Ff/z2okOLryUiTjRVJD5oiDhSEdo+jnqMUmJ5iNDMJHM3IrIAEtMtMknZ0Jwll9eJY1K2TkvV25NGpcwRxZOoAAlcKAKNbiGOrhAgMEjPMOLJawna2K9zlsz1mLmGP7AevsBXdCSHg==</latexit>



Time reversal symmetry
Usual diode 

Superconducting diode

Supercurrent

�I
<latexit sha1_base64="jKQuGKIbvuCaQmgzgyUL05atUMY=">AAAB6XicbVC7TgMxENzjmYRXgJLGIkKiIboLBZQRNNAFRB4iOUU+x5dY8dkn24eITvkDGgoQ0PIB/AsdXwPOo4CEkVYazexqdyeIOdPGdb+chcWl5ZXVTDa3tr6xuZXf3qlpmShCq0RyqRoB1pQzQauGGU4bsaI4CjitB/3zkV+/o0ozKW7MIKZ+hLuChYxgY6Xro8t2vuAW3THQPPGmpFDOxq+3H/fflXb+s9WRJImoMIRjrZueGxs/xcowwukw10o0jTHp4y5tWipwRLWfji8dogOrdFAolS1h0Fj9PZHiSOtBFNjOCJuenvVG4n9eMzHhqZ8yESeGCjJZFCYcGYlGb6MOU5QYPrAEE8XsrYj0sMLE2HByNgRv9uV5UisVveNi6cqmcQYTZGAP9uEQPDiBMlxABapAIIQHeIJnp+88Oi/O26R1wZnO7MIfOO8/KNKQ1g==</latexit>

One needs to break time reversal symmetry!

t ! �t
<latexit sha1_base64="AzGhCIbIryGPDeY25GBWmR/YKRo=">AAAB8HicbVDLSgMxFM3UV1tfVZdugkVwY5mpC10W3bisYB/aDiWTZtrQJDMkd8Qy9CvcKCji1o3/4s6v0fSx0NYDgcM595J7ThALbsB1v5zM0vLK6lo2l1/f2NzaLuzs1k2UaMpqNBKRbgbEMMEVqwEHwZqxZkQGgjWCwcXYb9wxbXikrmEYM1+SnuIhpwSsdAO4DRHGx9ApFN2SOwFeJN6MFCu5+On24/672il8trsRTSRTQAUxpuW5Mfgp0cCpYKN8OzEsJnRAeqxlqSKSGT+dHDzCh1bp4jDS9inAE/X3RkqkMUMZ2ElJoG/mvbH4n9dKIDzzU67iBJii04/CRGAbcpwed7lmFMTQEkI1t7di2ieaULAd5W0J3nzkRVIvl7yTUvnKtnGOpsiifXSAjpCHTlEFXaIqqiGKJHpAz+jF0c6j8+q8TUczzmxnD/2B8/4DnMKTWg==</latexit>

I ! �I
<latexit sha1_base64="Qc9IWvy0lbbhzTzqTDxEsrELqwc=">AAAB8HicbVDLTgIxFL2DL8AX6tJNIzFxI5nBhS6JbmSHiTwUJqRTOtDQdiZtx0gIX+FGE41x68Z/cefXaHksFDxJk5Nz7k3vOUHMmTau++WklpZXVtfSmez6xubWdm5nt6ajRBFaJRGPVCPAmnImadUww2kjVhSLgNN60L8Y+/U7qjSL5LUZxNQXuCtZyAg2Vropo5aJEDout3N5t+BOgBaJNyP5UiZ+uv24/660c5+tTkQSQaUhHGvd9NzY+EOsDCOcjrKtRNMYkz7u0qalEguq/eHk4BE6tEoHhZGyTxo0UX9vDLHQeiACOymw6el5byz+5zUTE575QybjxFBJph+FCUc25Dg96jBFieEDSzBRzN6KSA8rTIztKGtL8OYjL5JaseCdFIpXto1zmCIN+3AAR+DBKZTgEipQBQICHuAZXhzlPDqvztt0NOXMdvbgD5z3HxkSkwQ=</latexit>

means

I+c 6= I�c
<latexit sha1_base64="/MneDfrQhAd/qlmhoedkZ1rzcBw=">AAAB+XicbZDLSgMxFIYzXmu9jbp0E1qEglhm6qIui250V8FeoK0lk55pQzOZMckUytAn0Y0LRdz6FG7diT6M6WWhrT8EPv5zDufk9yLOlHacT2tpeWV1bT21kd7c2t7Ztff2qyqMJYUKDXko6x5RwJmAimaaQz2SQAKPQ83rX4zrtQFIxUJxo4cRtALSFcxnlGhjtW37qk1vj3FTwB0e40nbzjp5ZyK8CO4MsqVM7vur+H5fbtsfzU5I4wCEppwo1XCdSLcSIjWjHEbpZqwgIrRPutAwKEgAqpVMLh/hI+N0sB9K84TGE/f3REICpYaBZzoDontqvjY2/6s1Yu2ftRImoliDoNNFfsyxDvE4BtxhEqjmQwOESmZuxbRHJKHahJU2IbjzX16EaiHvnuYL1yaNczRVCh2iDMohFxVRCV2iMqogigboAT2hZyuxHq0X63XaumTNZg7QH1lvP8slljE=</latexit>

I
<latexit sha1_base64="sNnugfMF3diETa1vWuDW/BVBgn0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm20S8BcIFnC7ORsMmb2wsysEEKewMZCEVt9GHsb8W2cXApN/GHg4//PYc45fiK40o7zbWWWlldW17Lr9sbm1vZObnevpuJUMqyyWMSy4VOFgkdY1VwLbCQSaegLrPv9q3Fev0epeBzd6kGCXki7EQ84o9pYlZt2Lu8UnInIIrgzyF982OfJ+5ddbuc+W52YpSFGmgmqVNN1Eu0NqdScCRzZrVRhQlmfdrFpMKIhKm84GXREjozTIUEszYs0mbi/O4Y0VGoQ+qYypLqn5rOx+V/WTHVw5g15lKQaIzb9KEgF0TEZb006XCLTYmCAMsnNrIT1qKRMm9vY5gju/MqLUCsW3JNCseLkS5cwVRYO4BCOwYVTKME1lKEKDBAe4AmerTvr0XqxXqelGWvWsw9/ZL39AP/SkA4=</latexit>

V
<latexit sha1_base64="z7WM4r9Z0KztG5OKwLiEIj+qgW4=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtUa3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJNSueYWK5cwUx4O4BCOwYNTqMA1VKEOFBDu4RGerFvrwXq2XmalOWvesw+/ZL1+AxOVkBs=</latexit>

I+c
<latexit sha1_base64="Bb5nnP+iMaWxtm9CGCSEVXRhUTg=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tlgQhIIS7WMQyaKNdBC8JJGfY2+wlS/b2jt09IRz5DTYWSrD1v9jaif4YNx+FJj4YeLw3w8w8P+ZMadv+tDJr6xubW9nt3M7u3v5B/vCooaJEEuqSiEey5WNFORPU1Uxz2oolxaHPadMfXk395gOVikXiTo9i6oW4L1jACNZGcm+65P6smy/aZXsGtEqcBSnWCqXvr+r7pN7Nf3R6EUlCKjThWKm2Y8faS7HUjHA6znUSRWNMhrhP24YKHFLlpbNjx+jUKD0URNKU0Gim/p5IcajUKPRNZ4j1QC17U/E/r53o4MJLmYgTTQWZLwoSjnSEpp+jHpOUaD4yBBPJzK2IDLDERJt8ciYEZ/nlVdKolJ3zcuXWpHEJc2ThBApQAgeqUINrqIMLBBg8wjO8WMJ6sibW67w1Yy1mjuEPrLcfWsiSHA==</latexit>

I�c
<latexit sha1_base64="ZFBC+M2xH0Zn6IdkOELLHV0Obuk=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmAzGhkdxhgSXRRjtMPCCBk+wte7Bhb++yu2dCLvwGGwsNsfW/2NoZ/TEuH4WCL5nk5b2ZzMzzY86Utu1PK7O2vrG5ld3O7ezu7R/kD48aKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3h1dRvPlCpWCTu9CimXoj7ggWMYG0k96ZL7s+6+aJdtmdAq8RZkGKtUPr+qr5P6t38R6cXkSSkQhOOlWo7dqy9FEvNCKfjXCdRNMZkiPu0bajAIVVeOjt2jE6N0kNBJE0JjWbq74kUh0qNQt90hlgP1LI3Ff/z2okOLryUiTjRVJD5oiDhSEdo+jnqMUmJ5iNDMJHM3IrIAEtMtMknZ0Jwll9eJY1K2TkvV25NGpcwRxZOoAAlcKAKNbiGOrhAgMEjPMOLJawna2K9zlsz1mLmGP7AevsBXdCSHg==</latexit>



Time reversal symmetry

Diode effect if 

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

Ic(H) 6= Ic(�H)
<latexit sha1_base64="/LLlC1BsE2Gbs70PK4nt6DMtmw8=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm6FFaBFLUhe6LLqpuwr2Ak0Ik+mkHTqZxJmJEEJ9CvduXCji1gdx17dxello9YeBj/+cwznz+zGjUlnW1MitrW9sbuW3Czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr++HpW7z4QIWnE71QaEzdEQ04DipHSlmcWbzxcaVahw8k9nPFZs+qZZatmzQX/gr2EcqPknD5NG2nLM7+cQYSTkHCFGZKyb1uxcjMkFMWMTApOIkmM8BgNSV8jRyGRbjY/fgJPtDOAQST04wrO3Z8TGQqlTENfd4ZIjeRqbWb+V+snKrh0M8rjRBGOF4uChEEVwVkScEAFwYqlGhAWVN8K8QgJhJXOq6BDsFe//Bc69Zp9Xqvf6jSuwEJ5cAxKoAJscAEaoAlaoA0wSMEzeAVvxqPxYrwbH4vWnLGcKYJfMj6/AaUelc0=</latexit>



Time reversal symmetry

Diode effect if 

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

Ic(H) 6= Ic(�H)
<latexit sha1_base64="/LLlC1BsE2Gbs70PK4nt6DMtmw8=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm6FFaBFLUhe6LLqpuwr2Ak0Ik+mkHTqZxJmJEEJ9CvduXCji1gdx17dxello9YeBj/+cwznz+zGjUlnW1MitrW9sbuW3Czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr++HpW7z4QIWnE71QaEzdEQ04DipHSlmcWbzxcaVahw8k9nPFZs+qZZatmzQX/gr2EcqPknD5NG2nLM7+cQYSTkHCFGZKyb1uxcjMkFMWMTApOIkmM8BgNSV8jRyGRbjY/fgJPtDOAQST04wrO3Z8TGQqlTENfd4ZIjeRqbWb+V+snKrh0M8rjRBGOF4uChEEVwVkScEAFwYqlGhAWVN8K8QgJhJXOq6BDsFe//Bc69Zp9Xqvf6jSuwEJ5cAxKoAJscAEaoAlaoA0wSMEzeAVvxqPxYrwbH4vWnLGcKYJfMj6/AaUelc0=</latexit>

Kulik & Yanson book 



Time reversal symmetry

Diode effect if 

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

Ic(H) 6= Ic(�H)
<latexit sha1_base64="/LLlC1BsE2Gbs70PK4nt6DMtmw8=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm6FFaBFLUhe6LLqpuwr2Ak0Ik+mkHTqZxJmJEEJ9CvduXCji1gdx17dxello9YeBj/+cwznz+zGjUlnW1MitrW9sbuW3Czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr++HpW7z4QIWnE71QaEzdEQ04DipHSlmcWbzxcaVahw8k9nPFZs+qZZatmzQX/gr2EcqPknD5NG2nLM7+cQYSTkHCFGZKyb1uxcjMkFMWMTApOIkmM8BgNSV8jRyGRbjY/fgJPtDOAQST04wrO3Z8TGQqlTENfd4ZIjeRqbWb+V+snKrh0M8rjRBGOF4uChEEVwVkScEAFwYqlGhAWVN8K8QgJhJXOq6BDsFe//Bc69Zp9Xqvf6jSuwEJ5cAxKoAJscAEaoAlaoA0wSMEzeAVvxqPxYrwbH4vWnLGcKYJfMj6/AaUelc0=</latexit>

Kulik & Yanson book 



Time reversal symmetry

Diode effect if 

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

Barone & Paterno book 

Ic(H) 6= Ic(�H)
<latexit sha1_base64="/LLlC1BsE2Gbs70PK4nt6DMtmw8=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm6FFaBFLUhe6LLqpuwr2Ak0Ik+mkHTqZxJmJEEJ9CvduXCji1gdx17dxello9YeBj/+cwznz+zGjUlnW1MitrW9sbuW3Czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr++HpW7z4QIWnE71QaEzdEQ04DipHSlmcWbzxcaVahw8k9nPFZs+qZZatmzQX/gr2EcqPknD5NG2nLM7+cQYSTkHCFGZKyb1uxcjMkFMWMTApOIkmM8BgNSV8jRyGRbjY/fgJPtDOAQST04wrO3Z8TGQqlTENfd4ZIjeRqbWb+V+snKrh0M8rjRBGOF4uChEEVwVkScEAFwYqlGhAWVN8K8QgJhJXOq6BDsFe//Bc69Zp9Xqvf6jSuwEJ5cAxKoAJscAEaoAlaoA0wSMEzeAVvxqPxYrwbH4vWnLGcKYJfMj6/AaUelc0=</latexit>



Guidance of vortices and the vortex ratchet effect in high-Tc superconducting thin 
films obtained by arrangement of antidots
R. Wördenweber, P. Dymashevski, and V. R. Misko
Phys. Rev. B 69, 184504 – Published 20 May 2004

Controlled multiple reversals of a ratchet effect
•Clécio C. de Souza Silva, Joris Van de Vondel, Mathieu Morelle & Victor V. Moshchalkov
Nature volume 440, pages651–654 (2006)

A Superconduc8ng Reversible Rec8fier That Controls the Mo8on of Magne8c Flux Quanta
J. E. VILLEGAS, SERGEY SAVEL'EV, FRANCO NORI, E. M. GONZALEZ, J. 
V. ANGUITA, R. GARCÍA, AND J. L. VICENT
Authors Info & Affiliations
SCIENCE.   14 Nov 2003

x
<latexit sha1_base64="FZ8tFKiYxGY/+jxiz+f2cL7z0Kk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm0sEzAXSEKYnZxNxsxemJkVw5InsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOFwuutON8W5ml5ZXVtey6vbG5tb2T292rqSiRDKssEpFseFSh4CFWNdcCG7FEGngC697gapzX71AqHoU3ehhjO6C9kPucUW2syn0nl3cKzkRkEdwZ5C8+7PP4/csud3KfrW7EkgBDzQRVquk6sW6nVGrOBI7sVqIwpmxAe9g0GNIAVTudDDoiR8bpEj+S5oWaTNzfHSkNlBoGnqkMqO6r+Wxs/pc1E+2ftVMexonGkE0/8hNBdETGW5Mul8i0GBqgTHIzK2F9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn69Z6tF6s12lpxpr17MMfWW8/Rx2QPQ==</latexit>

U(x)
<latexit sha1_base64="tcj4dAMqK56NrchL8xOT1GtOl2s=">AAAB63icbVBNS8NAEJ34WetX1aOXpUWoCCWpBz0WvXisYNpCG8pmu2mXbjZhdyOG0L/gRUERr/4hb/03btoetPXBwOO9GWbm+TFnStv21Fpb39jc2i7sFHf39g8OS0fHLRUlklCXRDySHR8rypmgrmaa004sKQ59Ttv++Db3249UKhaJB53G1AvxULCAEaxzya0+nfdLFbtmz4BWibMglUa5d/E6baTNfum7N4hIElKhCcdKdR071l6GpWaE00mxlygaYzLGQ9o1VOCQKi+b3TpBZ0YZoCCSpoRGM/X3RIZDpdLQN50h1iO17OXif1430cG1lzERJ5oKMl8UJBzpCOWPowGTlGieGoKJZOZWREZYYqJNPEUTgrP88ipp1WvOZa1+b9K4gTkKcAplqIIDV9CAO2iCCwRG8Axv8G6F1ov1YX3OW9esxcwJ/IH19QNuX5DP</latexit>

https://www.nature.com/articles/nature04595
https://www.nature.com/articles/nature04595
https://www.nature.com/articles/nature04595
https://www.nature.com/articles/nature04595
https://www.nature.com/
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390
https://www.science.org/doi/10.1126/science.1090390


x
<latexit sha1_base64="QXWNndi5NRieIutz8eBLFzeTjJc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGK/YA2lM120y7dbMLuRCyl/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRTea3Hrk2IlYPOE64H9GBEqFgFK10/1TslcpuxZ2BLBMvJ2XIUe+Vvrr9mKURV8gkNabjuQn6E6pRMMmnxW5qeELZiA54x1JFI278yezSKTm1Sp+EsbalkMzU3xMTGhkzjgLbGVEcmkUvE//zOimGV/5EqCRFrth8UZhKgjHJ3iZ9oTlDObaEMi3srYQNqaYMbThZCN7iy8ukWa1455Xq3UW5dp3HUYBjOIEz8OASanALdWgAgxCe4RXenJHz4rw7H/PWFSefOYI/cD5/ABwajRQ=</latexit>

y
<latexit sha1_base64="wbSSyE8jWc1LCG2DeVIiaUBEYFk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF49V7Ae0oWy2m3bpZjfsboQQ+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mjSmfoTHgoWMYGOlh7QyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/mlM3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv41GTFFieGoJJorZWxGZYIWJseHkIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBEJ4hld4c6bOi/PufCxaS04xcwx/4Hz+AB2fjRU=</latexit>

z
<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

W
<latexit sha1_base64="yxUgNFppSsebkUqo0HdMiZJUGss=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqtPulsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0qhXvslJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDtYOM3w==</latexit>

d
<latexit sha1_base64="i4T7bfCHibYNJNngwp/p1+TXADk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyTeM7A==</latexit>

H
<latexit sha1_base64="OmnsBIcI7uL9xT1nnclacUzB0Hk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELxwhkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJ7HjNA=</latexit>

j(y)
<latexit sha1_base64="5RTiuYQpd5CmxXC2awUO5uY+GKo=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2AdinZNNvGJtklyQpL6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySDyaNqS/wSLKQEWwy6bGang/KFbfmzoFWiZeTCuRoDspf/WFEEkGlIRxr3fPc2PhTrAwjnM5K/UTTGJMJHtGepRILqv3p/NYZOrPKEIWRsiUNmqu/J6ZYaJ2KwHYKbMZ62cvE/7xeYsJrf8pknBgqyWJRmHBkIpQ9joZMUWJ4agkmitlbERljhYmx8ZRsCN7yy6ukXa95F7X6/WWlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPdU6N2g==</latexit>

Magnetic field is not screened  

Currents  flow everywhere

j = �⇢sA = ⇢sHy
<latexit sha1_base64="veltLYXvOoYnaojJ3z3Vgf9FJ7M=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrixzFRBN4Wqmy4r2Au0w5BJM21sJhmSjDAM3fgqblwo4tbHcOfbmLaz0OoPgY//nMPJ+YOYUaUd58sqLC2vrK4V10sbm1vbO/buXluJRGLSwoIJ2Q2QIoxy0tJUM9KNJUFRwEgnGN9M650HIhUV/E6nMfEiNOQ0pBhpY/n2wX3ttC9HwlfwCtZgjo3Ut8tOxZkJ/gU3hzLI1fTtz/5A4CQiXGOGlOq5Tqy9DElNMSOTUj9RJEZ4jIakZ5CjiCgvmx0wgcfGGcBQSPO4hjP350SGIqXSKDCdEdIjtVibmv/VeokOL72M8jjRhOP5ojBhUAs4TQMOqCRYs9QAwpKav0I8QhJhbTIrmRDcxZP/Qrtacc8q1dvzcv06j6MIDsEROAEuuAB10ABN0AIYTMATeAGv1qP1bL1Z7/PWgpXP7INfsj6+AYnPlRY=</latexit>

Atomically thin superconductors

Critical current is dominated by the Bean – Livingston surface barrier

“Surface” current                    flows everywhere inside the samplej ⇠ j0
<latexit sha1_base64="Mh+7SradoqydCQ/RgN06dNliz48=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXjxWsB/SLiWbZtu0SXZJskJZ+iu8eFDEqz/Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gcpv57SeqNIvkg5nG1Bd4KFnICDZWehz3NBNo3Hf75YpbdedAq8TLSQVyNPrlr94gIomg0hCOte56bmz8FCvDCKezUi/RNMZkgoe0a6nEgmo/nR88Q2dWGaAwUrakQXP190SKhdZTEdhOgc1IL3uZ+J/XTUx47adMxomhkiwWhQlHJkLZ92jAFCWGTy3BRDF7KyIjrDAxNqOSDcFbfnmVtGpV76Jau7+s1G/yOIpwAqdwDh5cQR3uoAFNICDgGV7hzVHOi/PufCxaC04+cwx/4Hz+AC/TkAA=</latexit>

V. V. Shmidt (1970), G. M. Maksimova  (1998)

�? = �2/d ⇠ 20� 50µm > W ⇠ 10µm
<latexit sha1_base64="G8z+Y1BT4IRORQkH5fP6stxFXOA=">AAACJXicbVDNS8MwHE3n15xfVY9egkPw4myrogeVoRePE9wHrLWkabaFJW1JUmGU/TNe/Fe8eHCI4Ml/xWzrQTcfBF7eez+S3wsSRqWyrC+jsLC4tLxSXC2trW9sbpnbOw0ZpwKTOo5ZLFoBkoTRiNQVVYy0EkEQDxhpBv3bsd98IkLSOHpQg4R4HHUj2qEYKS355qXLdDhEvpsQkcCr/ProHIfQlZRDxzo6s6DLU8jhdXOq2bngm2WrYk0A54mdkzLIUfPNkRvGOOUkUpghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NY0QJ9LLJlsO4YFWQtiJhT6RghP190SGuJQDHugkR6onZ72x+J/XTlXnwstolKSKRHj6UCdlUMVwXBkMqSBYsYEmCAuq/wpxDwmElS62pEuwZ1eeJw2nYp9UnPvTcvUmr6MI9sA+OAQ2OAdVcAdqoA4weAav4B2MjBfjzfgwPqfRgpHP7II/ML5/AIMmoh0=</latexit>

�? � W
<latexit sha1_base64="ByCSRV18oWtDB8MMXa/VFkDplr4=">AAAB/HicbVDLSsNAFJ3UV62vaMGNm8EiuCpJXeiy1I3LFuwDmhAmk0k6dDIJMxMhhPorblwo0q1f4Be4c+O3OH0stPXAwOGcc7l3jp8yKpVlfRmljc2t7Z3ybmVv/+DwyDw+6ckkE5h0ccISMfCRJIxy0lVUMTJIBUGxz0jfH9/O/P4DEZIm/F7lKXFjFHEaUoyUljyz6jAdDpDnpESk0Iki2PfMmlW35oDrxF6SWvO0802nrY+2Z346QYKzmHCFGZJyaFupcgskFMWMTCpOJkmK8BhFZKgpRzGRbjE/fgIvtBLAMBH6cQXn6u+JAsVS5rGvkzFSI7nqzcT/vGGmwhu3oDzNFOF4sSjMGFQJnDUBAyoIVizXBGFB9a0Qj5BAWOm+KroEe/XL66TXqNtX9UZHt9ECC5TBGTgHl8AG16AJ7kAbdAEGOXgCL+DVeDSejTdjuoiWjOVMFfyB8f4D6AaX+g==</latexit>

For



x
<latexit sha1_base64="QXWNndi5NRieIutz8eBLFzeTjJc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGK/YA2lM120y7dbMLuRCyl/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRTea3Hrk2IlYPOE64H9GBEqFgFK10/1TslcpuxZ2BLBMvJ2XIUe+Vvrr9mKURV8gkNabjuQn6E6pRMMmnxW5qeELZiA54x1JFI278yezSKTm1Sp+EsbalkMzU3xMTGhkzjgLbGVEcmkUvE//zOimGV/5EqCRFrth8UZhKgjHJ3iZ9oTlDObaEMi3srYQNqaYMbThZCN7iy8ukWa1455Xq3UW5dp3HUYBjOIEz8OASanALdWgAgxCe4RXenJHz4rw7H/PWFSefOYI/cD5/ABwajRQ=</latexit>

y
<latexit sha1_base64="wbSSyE8jWc1LCG2DeVIiaUBEYFk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF49V7Ae0oWy2m3bpZjfsboQQ+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mjSmfoTHgoWMYGOlh7QyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/mlM3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv41GTFFieGoJJorZWxGZYIWJseHkIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBEJ4hld4c6bOi/PufCxaS04xcwx/4Hz+AB2fjRU=</latexit>

z
<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

W
<latexit sha1_base64="yxUgNFppSsebkUqo0HdMiZJUGss=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqtPulsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0qhXvslJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDtYOM3w==</latexit>

d
<latexit sha1_base64="i4T7bfCHibYNJNngwp/p1+TXADk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyTeM7A==</latexit>

H
<latexit sha1_base64="OmnsBIcI7uL9xT1nnclacUzB0Hk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELxwhkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJ7HjNA=</latexit>

j(y)
<latexit sha1_base64="5RTiuYQpd5CmxXC2awUO5uY+GKo=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2AdinZNNvGJtklyQpL6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySDyaNqS/wSLKQEWwy6bGang/KFbfmzoFWiZeTCuRoDspf/WFEEkGlIRxr3fPc2PhTrAwjnM5K/UTTGJMJHtGepRILqv3p/NYZOrPKEIWRsiUNmqu/J6ZYaJ2KwHYKbMZ62cvE/7xeYsJrf8pknBgqyWJRmHBkIpQ9joZMUWJ4agkmitlbERljhYmx8ZRsCN7yy6ukXa95F7X6/WWlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPdU6N2g==</latexit>

London equation for

Atomically thin superconductors

A. I. Larkin & Yu. N. Ovchinnikov (1971)

i(y) = j(y)d
<latexit sha1_base64="2VE+zf5BJpfKSpo1vqUrxaNR81Y=">AAAB83icbVDLSsNAFL2pr1pfVZduBotQNyVRQTdC0Y3LCvYBbSiTyaQdO5mEmYkQQn/DjQtF3Poz7vwbJ20W2nrgXg7n3MvcOV7MmdK2/W2VVlbX1jfKm5Wt7Z3dver+QUdFiSS0TSIeyZ6HFeVM0LZmmtNeLCkOPU673uQ297tPVCoWiQedxtQN8UiwgBGsjTRg9fQUXT/m3R9Wa3bDngEtE6cgNSjQGla/Bn5EkpAKTThWqu/YsXYzLDUjnE4rg0TRGJMJHtG+oQKHVLnZ7OYpOjGKj4JImhIazdTfGxkOlUpDz0yGWI/VopeL/3n9RAdXbsZEnGgqyPyhIOFIRygPAPlMUqJ5aggmkplbERljiYk2MVVMCM7il5dJ56zhnDfO7i9qzZsijjIcwTHUwYFLaMIdtKANBGJ4hld4sxLrxXq3PuajJavYOYQ/sD5/ANPUkD4=</latexit>

i(y) = � cd

4⇡�2
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2⇡
r✓
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<latexit sha1_base64="kL6MdV/Z9ZRvFZyhRQAhyEqYK7k="></latexit>

Taking curl

d i

d y
=

cd
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i(y0)dy0

y0 � y
� n(y)�0

#

<latexit sha1_base64="mxq8Sd0k9+iBko6b5oIPdPQtH7c="></latexit>



x
<latexit sha1_base64="QXWNndi5NRieIutz8eBLFzeTjJc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGK/YA2lM120y7dbMLuRCyl/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRTea3Hrk2IlYPOE64H9GBEqFgFK10/1TslcpuxZ2BLBMvJ2XIUe+Vvrr9mKURV8gkNabjuQn6E6pRMMmnxW5qeELZiA54x1JFI278yezSKTm1Sp+EsbalkMzU3xMTGhkzjgLbGVEcmkUvE//zOimGV/5EqCRFrth8UZhKgjHJ3iZ9oTlDObaEMi3srYQNqaYMbThZCN7iy8ukWa1455Xq3UW5dp3HUYBjOIEz8OASanALdWgAgxCe4RXenJHz4rw7H/PWFSefOYI/cD5/ABwajRQ=</latexit>

y
<latexit sha1_base64="wbSSyE8jWc1LCG2DeVIiaUBEYFk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF49V7Ae0oWy2m3bpZjfsboQQ+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mjSmfoTHgoWMYGOlh7QyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/mlM3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv41GTFFieGoJJorZWxGZYIWJseHkIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBEJ4hld4c6bOi/PufCxaS04xcwx/4Hz+AB2fjRU=</latexit>

z
<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

W
<latexit sha1_base64="yxUgNFppSsebkUqo0HdMiZJUGss=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqtPulsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0qhXvslJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDtYOM3w==</latexit>

d
<latexit sha1_base64="i4T7bfCHibYNJNngwp/p1+TXADk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyTeM7A==</latexit>

H
<latexit sha1_base64="OmnsBIcI7uL9xT1nnclacUzB0Hk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELxwhkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJ7HjNA=</latexit>

j(y)
<latexit sha1_base64="5RTiuYQpd5CmxXC2awUO5uY+GKo=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2AdinZNNvGJtklyQpL6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySDyaNqS/wSLKQEWwy6bGang/KFbfmzoFWiZeTCuRoDspf/WFEEkGlIRxr3fPc2PhTrAwjnM5K/UTTGJMJHtGepRILqv3p/NYZOrPKEIWRsiUNmqu/J6ZYaJ2KwHYKbMZ62cvE/7xeYsJrf8pknBgqyWJRmHBkIpQ9joZMUWJ4agkmitlbERljhYmx8ZRsCN7yy6ukXa95F7X6/WWlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPdU6N2g==</latexit>

London equation for

Atomically thin superconductors

i(y) = j(y)d
<latexit sha1_base64="2VE+zf5BJpfKSpo1vqUrxaNR81Y=">AAAB83icbVDLSsNAFL2pr1pfVZduBotQNyVRQTdC0Y3LCvYBbSiTyaQdO5mEmYkQQn/DjQtF3Poz7vwbJ20W2nrgXg7n3MvcOV7MmdK2/W2VVlbX1jfKm5Wt7Z3dver+QUdFiSS0TSIeyZ6HFeVM0LZmmtNeLCkOPU673uQ297tPVCoWiQedxtQN8UiwgBGsjTRg9fQUXT/m3R9Wa3bDngEtE6cgNSjQGla/Bn5EkpAKTThWqu/YsXYzLDUjnE4rg0TRGJMJHtG+oQKHVLnZ7OYpOjGKj4JImhIazdTfGxkOlUpDz0yGWI/VopeL/3n9RAdXbsZEnGgqyPyhIOFIRygPAPlMUqJ5aggmkplbERljiYk2MVVMCM7il5dJ56zhnDfO7i9qzZsijjIcwTHUwYFLaMIdtKANBGJ4hld4sxLrxXq3PuajJavYOYQ/sD5/ANPUkD4=</latexit>

i(y) = � cd

4⇡�2


A� �0

2⇡
r✓

�

<latexit sha1_base64="kL6MdV/Z9ZRvFZyhRQAhyEqYK7k="></latexit>

Taking curl

d i

d y
=

cd

4⇡�2

"
H � 2

c

Z W/2

�W/2

i(y0)dy0

y0 � y
� n(y)�0

#

<latexit sha1_base64="mxq8Sd0k9+iBko6b5oIPdPQtH7c="></latexit>

The self field from current scales as                      and can be neglectedWd/�2
<latexit sha1_base64="Xk8r12DOy/so2WKf0leuXbJfBEA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dhBZBEOpMXeiy6MZlBfuAdiyZTKYNzWTGJFMYhv6F4MaFIm79GHf9G9PHQlsPBA7nnMu9OV7MmdK2PbFya+sbm1v57cLO7t7+QfHwqKmiRBLaIBGPZNvDinImaEMzzWk7lhSHHqctb3g79VsjKhWLxINOY+qGuC9YwAjWRnJbyL/ochP38WO1VyzbFXsGtEqcBSnXSt3z50ktrfeK310/IklIhSYcK9Vx7Fi7GZaaEU7HhW6iaIzJEPdpx1CBQ6rcbHb0GJ0axUdBJM0TGs3U3xMZDpVKQ88kQ6wHatmbiv95nUQH127GRJxoKsh8UZBwpCM0bQD5TFKieWoIJpKZWxEZYImJNj0VTAnO8pdXSbNacS4r1XvTxg3MkYcTKMEZOHAFNbiDOjSAwBO8wBu8WyPr1fqwPufRnLWYOYY/sL5+ALTqlGI=</latexit>



x
<latexit sha1_base64="QXWNndi5NRieIutz8eBLFzeTjJc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGK/YA2lM120y7dbMLuRCyl/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRTea3Hrk2IlYPOE64H9GBEqFgFK10/1TslcpuxZ2BLBMvJ2XIUe+Vvrr9mKURV8gkNabjuQn6E6pRMMmnxW5qeELZiA54x1JFI278yezSKTm1Sp+EsbalkMzU3xMTGhkzjgLbGVEcmkUvE//zOimGV/5EqCRFrth8UZhKgjHJ3iZ9oTlDObaEMi3srYQNqaYMbThZCN7iy8ukWa1455Xq3UW5dp3HUYBjOIEz8OASanALdWgAgxCe4RXenJHz4rw7H/PWFSefOYI/cD5/ABwajRQ=</latexit>

y
<latexit sha1_base64="wbSSyE8jWc1LCG2DeVIiaUBEYFk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF49V7Ae0oWy2m3bpZjfsboQQ+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mjSmfoTHgoWMYGOlh7QyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/mlM3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv41GTFFieGoJJorZWxGZYIWJseHkIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBEJ4hld4c6bOi/PufCxaS04xcwx/4Hz+AB2fjRU=</latexit>

z
<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

W
<latexit sha1_base64="yxUgNFppSsebkUqo0HdMiZJUGss=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqtPulsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0qhXvslJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDtYOM3w==</latexit>

d
<latexit sha1_base64="i4T7bfCHibYNJNngwp/p1+TXADk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyTeM7A==</latexit>

H
<latexit sha1_base64="OmnsBIcI7uL9xT1nnclacUzB0Hk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELxwhkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJ7HjNA=</latexit>

j(y)
<latexit sha1_base64="5RTiuYQpd5CmxXC2awUO5uY+GKo=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2AdinZNNvGJtklyQpL6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySDyaNqS/wSLKQEWwy6bGang/KFbfmzoFWiZeTCuRoDspf/WFEEkGlIRxr3fPc2PhTrAwjnM5K/UTTGJMJHtGepRILqv3p/NYZOrPKEIWRsiUNmqu/J6ZYaJ2KwHYKbMZ62cvE/7xeYsJrf8pknBgqyWJRmHBkIpQ9joZMUWJ4agkmitlbERljhYmx8ZRsCN7yy6ukXa95F7X6/WWlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPdU6N2g==</latexit>

London equation for

Atomically thin superconductors

i(y) = j(y)d
<latexit sha1_base64="2VE+zf5BJpfKSpo1vqUrxaNR81Y=">AAAB83icbVDLSsNAFL2pr1pfVZduBotQNyVRQTdC0Y3LCvYBbSiTyaQdO5mEmYkQQn/DjQtF3Poz7vwbJ20W2nrgXg7n3MvcOV7MmdK2/W2VVlbX1jfKm5Wt7Z3dver+QUdFiSS0TSIeyZ6HFeVM0LZmmtNeLCkOPU673uQ297tPVCoWiQedxtQN8UiwgBGsjTRg9fQUXT/m3R9Wa3bDngEtE6cgNSjQGla/Bn5EkpAKTThWqu/YsXYzLDUjnE4rg0TRGJMJHtG+oQKHVLnZ7OYpOjGKj4JImhIazdTfGxkOlUpDz0yGWI/VopeL/3n9RAdXbsZEnGgqyPyhIOFIRygPAPlMUqJ5aggmkplbERljiYk2MVVMCM7il5dJ56zhnDfO7i9qzZsijjIcwTHUwYFLaMIdtKANBGJ4hld4sxLrxXq3PuajJavYOYQ/sD5/ANPUkD4=</latexit>

i(y) = � cd

4⇡�2


A� �0

2⇡
r✓

�

<latexit sha1_base64="kL6MdV/Z9ZRvFZyhRQAhyEqYK7k="></latexit>

Taking curl

In the narrow film limit where Wd/�2 ⌧ 1
<latexit sha1_base64="RMZplIr2CrfWxFJgJWwB97sWm4A=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDC2CINSkLnRZdOOygn1AE8tkMmmHTh7MTIQQ6le4d+NCEbd+iLv+jdPHQlsPDBzOuYd753gJZ1JZ1sQorK1vbG4Vt0s7u3v7B+bhUVvGqSC0RWIei66HJeUsoi3FFKfdRFAcepx2vNHN1O88UiFZHN2rLKFuiAcRCxjBSkt9s9xB/rnDdcDHD3XkcI7svlm1atYMaJXYC1JtVJyz50kja/bNb8ePSRrSSBGOpezZVqLcHAvFCKfjkpNKmmAywgPa0zTCIZVuPjt+jE604qMgFvpFCs3U34kch1JmoacnQ6yGctmbiv95vVQFV27OoiRVNCLzRUHKkYrRtAnkM0GJ4pkmmAimb0VkiAUmSvdV0iXYy19eJe16zb6o1e90G9cwRxGOoQKnYMMlNOAWmtACAhm8wBu8G0/Gq/FhfM5HC8YiU4Y/ML5+AKfHlnQ=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>
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Current distribution: Meissner phase

When , vortices enter the
sample at the penetration field

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

In absense of vortices n(y) = 0
<latexit sha1_base64="mxR3yFoNY8m1LKu3Qml7cWxS6kg=">AAAB7XicbVDLSgNBEOyNrxhfUY9ehgQhIoTdeNCLEPTiMYJ5QLKE2ckkGTM7s8zMCsuSf/CgB0W8+j/e8jdOHgdNLGgoqrrp7goizrRx3YmTWVvf2NzKbud2dvf2D/KHRw0tY0VonUguVSvAmnImaN0ww2krUhSHAafNYHQ79ZtPVGkmxYNJIuqHeCBYnxFsrNQQpeTs2u3mi27ZnQGtEm9BitVC5/xlUk1q3fx3pydJHFJhCMdatz03Mn6KlWGE03GuE2saYTLCA9q2VOCQaj+dXTtGp1bpob5UtoRBM/X3RIpDrZMwsJ0hNkO97E3F/7x2bPpXfspEFBsqyHxRP+bISDR9HfWYosTwxBJMFLO3IjLEChNjA8rZELzll1dJo1L2LsqVe5vGDcyRhRMoQAk8uIQq3EEN6kDgEZ7hDd4d6bw6H87nvDXjLGaO4Q+crx+H2ZFq</latexit>

i(y) =
I

W
+

cdH

4⇡�2
y

<latexit sha1_base64="xrX71kbQURGVG+SEYwKI2hsotS4="></latexit>

I = 0
<latexit sha1_base64="OSCkfmREStsTqS5gNBzvDPEZrKs=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgTDNpoF9FcIFnC7GQ2GTI7u8zMCmHJI9hYKGKp72JvI76Ns0kKTfxh4OP/z2HOOX7MmdKO823llpZXVtfy6/bG5tb2TmF3r6GiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3iZ5c17KhWLxJ0exdQLcV+wgBGsjXV7XXG6haJTciZCi+DOoHj+YVfity+71i18dnoRSUIqNOFYqbbrxNpLsdSMcDq2O4miMSZD3KdtgwKHVHnpZNQxOjJODwWRNE9oNHF/d6Q4VGoU+qYyxHqg5rPM/C9rJzo481Im4kRTQaYfBQlHOkLZ3qjHJCWajwxgIpmZFZEBlphocx3bHMGdX3kRGuWSe1Iq3zjF6gVMlYcDOIRjcOEUqnAFNagDgT48wBM8W9x6tF6s12lpzpr17MMfWe8/766Qjw==</latexit>

Hs ⌘
2�0

3
p
3⇡⇠W

⇠ �

W
Hc

<latexit sha1_base64="HvGc7+eF9Psa80apm75jkb9CT+M="></latexit>
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Critical current: Meissner phase

The condition for criticality is

giving

in the Meissner phase

Ic(H)

W
+

cdH

4⇡�2

W

2
= is ' i0

<latexit sha1_base64="OoH934Px6XihkdrjzNsOKODnyos=">AAACMXicbVDLSsNAFJ34r </latexit>

Ic(H) =
cd

8⇡

W
2

�2
(Hs � |H|)

<latexit sha1_base64="3SvO2vMDHKR8vwaL/uk9Oet9ONA="></latexit>

The Meissner currents add to the transport current leading to the peculiar
linear dependence on the magnetic field  

j / H
<latexit sha1_base64="XnBcL6Hirkki97tYxFlSVl//+Lo=">AAAB8XicbVDLTgIxFL2DL8QX6lJjGomJKzKDC10S3bCERB4RJqRTClQ67aTtmJAJS//AjQuNcesP8B3u/AZ/wvJYKHiSJifn3Jvec4KIM21c98tJrayurW+kNzNb2zu7e9n9g5qWsSK0SiSXqhFgTTkTtGqY4bQRKYrDgNN6MLiZ+PUHqjST4tYMI+qHuCdYlxFsrHR334qUjIxEpXY25+bdKdAy8eYkVzweV74fT8bldvaz1ZEkDqkwhGOtm54bGT/ByjDC6SjTijWNMBngHm1aKnBItZ9MLx6hM6t0UFcq+4RBU/X3RoJDrYdhYCdDbPp60ZuI/3nN2HSv/ISJKDZUkNlH3ZgjG3ESH3WYosTwoSWYKGZvRaSPFSbGlpSxJXiLkZdJrZD3LvKFim3jGmZIwxGcwjl4cAlFKEEZqkBAwBO8wKujnWfnzXmfjaac+c4h/IHz8QNIPpRb</latexit>
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Critical current: mixed state

For fields larger than

the film enters the mixed state

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H
⇤

<latexit sha1_base64="o9pJSVr0/Rk4kDUIhF5XHiT/Ax4=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgiEXYTQptxKBNyojmAskaZiezyZDZ2WVmVghLHsHGQhFLfRd7G/FtnFwKTfxh4OP/z2HOOX7MmdKO821llpZXVtey6/bG5tb2Tm53r66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3A1zhv3VCoWiVs9jKkX4p5gASNYG+umcnfSyeWdgjMRWgR3BvmLD/s8fvuyq53cZ7sbkSSkQhOOlWq5Tqy9FEvNCKcju50oGmMywD3aMihwSJWXTkYdoSPjdFEQSfOERhP3d0eKQ6WGoW8qQ6z7aj4bm/9lrUQHZ17KRJxoKsj0oyDhSEdovDfqMkmJ5kMDmEhmZkWkjyUm2lzHNkdw51dehHqx4JYKxWsnX76EqbJwAIdwDC6cQhkqUIUaEOjBAzzBs8WtR+vFep2WZqxZzz78kfX+AxdEkKk=</latexit>

y0 = W (1/2�H
⇤
/H)

<latexit sha1_base64="6vCYqnh8S9aQPam/O2rzJYseax0=">AAAB+XicbVDLSsNAFJ3UV62vqEs3Q4tQFdukLnQjFN10WcE+oI1hMp20QyeTMDMphNC/cOnGhSJu/RN3/Runj4W2HrhwOOde7r3HixiVyrImRmZtfWNzK7ud29nd2z8wD4+aMowFJg0cslC0PSQJo5w0FFWMtCNBUOAx0vKG91O/NSJC0pA/qiQiToD6nPoUI6Ul1zQT17ptFe1y5bL2dF6unblmwSpZM8BVYi9IoZrvXjxPqkndNb+7vRDHAeEKMyRlx7Yi5aRIKIoZGee6sSQRwkPUJx1NOQqIdNLZ5WN4qpUe9EOhiys4U39PpCiQMgk83RkgNZDL3lT8z+vEyr9xUsqjWBGO54v8mEEVwmkMsEcFwYolmiAsqL4V4gESCCsdVk6HYC+/vEqalZJ9Vao86DTuwBxZcALyoAhscA2qoAbqoAEwGIEX8AbejdR4NT6Mz3lrxljMHIM/ML5+AAuolE0=</latexit>

H > H
⇤

<latexit sha1_base64="AJgrVkY5XNVEmjFZ2pYaXHebgDg=">AAAB7HicbZC9TsMwFIVvyl8pfwFGFosKCTFUSRlgggqWjkUibaU2VI7rtFYdJ7IdpCrqM7AwgBArD8TGo7Dhph2g5UiWPp1zr3zvDRLOlHacL6uwsrq2vlHcLG1t7+zu2fsHTRWnklCPxDyW7QArypmgnmaa03YiKY4CTlvB6Haatx6pVCwW93qcUD/CA8FCRrA2lle/qj+c9eyyU3FyoWVw51C+/g5zNXr2Z7cfkzSiQhOOleq4TqL9DEvNCKeTUjdVNMFkhAe0Y1DgiCo/y4edoBPj9FEYS/OERrn7uyPDkVLjKDCVEdZDtZhNzf+yTqrDSz9jIkk1FWT2UZhypGM03Rz1maRE87EBTCQzsyIyxBITbe5TMkdwF1dehma14p5XqndOuXYDMxXhCI7hFFy4gBrUoQEeEGDwBC/wagnr2Xqz3melBWvecwh/ZH38AKnhkZ4=</latexit>

H = 0
<latexit sha1_base64="a1yYmh1/zMLv91Rhfl5QBTSPKJk=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgTDNqkjGgukCxhdjKbDJmdXWZmhbDkEWwsFLHUd7G3Ed/GySaFJv4w8PH/5zDnHD/mTGnH+bZyK6tr6xv5TXtre2d3r7B/0FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7qe5q17KhWLxJ0ex9QL8UCwgBGsjXVbqzi9QtEpOZnQMrhzKF5+2JX47cuu9wqf3X5EkpAKTThWquM6sfZSLDUjnE7sbqJojMkID2jHoMAhVV6ajTpBJ8bpoyCS5gmNMvd3R4pDpcahbypDrIdqMZua/2WdRAcXXspEnGgqyOyjIOFIR2i6N+ozSYnmYwOYSGZmRWSIJSbaXMc2R3AXV16GZrnknpXKN06xegUz5eEIjuEUXDiHKtSgDg0gMIAHeIJni1uP1ov1OivNWfOeQ/gj6/0H7iiQjg==</latexit>

H
⇤ = Hs/2

<latexit sha1_base64="MMoNrP/zjiLLm06UPnPB/1qafL8=">AAAB8HicbVDLSgNBEOyNrxhfUY9ehgRBFOJuPOhFCHrJMYJ5SLKG2clsMmRmd5mZFZYlX6EHD4p49XO85W+cPA6aWNBQVHXT3eVFnClt22Mrs7K6tr6R3cxtbe/s7uX3DxoqjCWhdRLyULY8rChnAa1rpjltRZJi4XHa9Ia3E7/5RKViYXCvk4i6AvcD5jOCtZEeqo+n19WuOi9380W7ZE+BlokzJ8VKoXP2Mq4ktW7+u9MLSSxooAnHSrUdO9JuiqVmhNNRrhMrGmEyxH3aNjTAgio3nR48QsdG6SE/lKYCjabq74kUC6US4ZlOgfVALXoT8T+vHWv/yk1ZEMWaBmS2yI850iGafI96TFKieWIIJpKZWxEZYImJNhnlTAjO4svLpFEuORel8p1J4wZmyMIRFOAEHLiEClShBnUgIOAZ3uDdktar9WF9zloz1nzmEP7A+voBVGSSaw==</latexit>

vortices
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Critical current: field-dependence

In the Meissner state

In the mixed state

Ic(H) =
cd

8⇡

W
2

�2
(Hs � |H|)

<latexit sha1_base64="3SvO2vMDHKR8vwaL/uk9Oet9ONA="></latexit>

Ic(H) =
cd

32⇡

W
2

�2

H
2
s

H
<latexit sha1_base64="xgn/GNExNqdqE8ZfKRqmJae7DoE="></latexit>

This triangular shape of               is the smoking gun of the surface barrierIc(H)
<latexit sha1_base64="5UQoj07mrWsWEXbU5CaLldbhfBg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LC1CRShJPeix6KXeKtgPaEPZbDft0s0m7G6EEPojBPGgiFd/j7f+G7dpD9r6YODx3gwz87yIM6Vte2blNja3tnfyu4W9/YPDo+LxSVuFsSS0RUIeyq6HFeVM0JZmmtNuJCkOPE473uRu7neeqFQsFI86iagb4JFgPiNYG6lzPyCVxgUaFMt21c6A1omzJOV6qX/5MqsnzUHxuz8MSRxQoQnHSvUcO9JuiqVmhNNpoR8rGmEywSPaM1TggCo3zc6donOjDJEfSlNCo0z9PZHiQKkk8ExngPVYrXpz8T+vF2v/xk2ZiGJNBVks8mOOdIjmv6Mhk5RonhiCiWTmVkTGWGKiTUIFE4Kz+vI6adeqzlW19mDSuIUF8nAGJaiAA9dQhwY0oQUEJvAMb/BuRdar9WF9Llpz1nLmFP7A+voB3VGRkw==</latexit>





SC diode?
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Critical current: mixed state, no pinning

For fields larger than

the film enters the mixed state

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H
⇤

<latexit sha1_base64="o9pJSVr0/Rk4kDUIhF5XHiT/Ax4=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgiEXYTQptxKBNyojmAskaZiezyZDZ2WVmVghLHsHGQhFLfRd7G/FtnFwKTfxh4OP/z2HOOX7MmdKO821llpZXVtey6/bG5tb2Tm53r66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3A1zhv3VCoWiVs9jKkX4p5gASNYG+umcnfSyeWdgjMRWgR3BvmLD/s8fvuyq53cZ7sbkSSkQhOOlWq5Tqy9FEvNCKcju50oGmMywD3aMihwSJWXTkYdoSPjdFEQSfOERhP3d0eKQ6WGoW8qQ6z7aj4bm/9lrUQHZ17KRJxoKsj0oyDhSEdovDfqMkmJ5kMDmEhmZkWkjyUm2lzHNkdw51dehHqx4JYKxWsnX76EqbJwAIdwDC6cQhkqUIUaEOjBAzzBs8WtR+vFep2WZqxZzz78kfX+AxdEkKk=</latexit>

y0 = W (1/2�H
⇤
/H)

<latexit sha1_base64="6vCYqnh8S9aQPam/O2rzJYseax0=">AAAB+XicbVDLSsNAFJ3UV62vqEs3Q4tQFdukLnQjFN10WcE+oI1hMp20QyeTMDMphNC/cOnGhSJu/RN3/Runj4W2HrhwOOde7r3HixiVyrImRmZtfWNzK7ud29nd2z8wD4+aMowFJg0cslC0PSQJo5w0FFWMtCNBUOAx0vKG91O/NSJC0pA/qiQiToD6nPoUI6Ul1zQT17ptFe1y5bL2dF6unblmwSpZM8BVYi9IoZrvXjxPqkndNb+7vRDHAeEKMyRlx7Yi5aRIKIoZGee6sSQRwkPUJx1NOQqIdNLZ5WN4qpUe9EOhiys4U39PpCiQMgk83RkgNZDL3lT8z+vEyr9xUsqjWBGO54v8mEEVwmkMsEcFwYolmiAsqL4V4gESCCsdVk6HYC+/vEqalZJ9Vao86DTuwBxZcALyoAhscA2qoAbqoAEwGIEX8AbejdR4NT6Mz3lrxljMHIM/ML5+AAuolE0=</latexit>

H > H
⇤

<latexit sha1_base64="AJgrVkY5XNVEmjFZ2pYaXHebgDg=">AAAB7HicbZC9TsMwFIVvyl8pfwFGFosKCTFUSRlgggqWjkUibaU2VI7rtFYdJ7IdpCrqM7AwgBArD8TGo7Dhph2g5UiWPp1zr3zvDRLOlHacL6uwsrq2vlHcLG1t7+zu2fsHTRWnklCPxDyW7QArypmgnmaa03YiKY4CTlvB6Haatx6pVCwW93qcUD/CA8FCRrA2lle/qj+c9eyyU3FyoWVw51C+/g5zNXr2Z7cfkzSiQhOOleq4TqL9DEvNCKeTUjdVNMFkhAe0Y1DgiCo/y4edoBPj9FEYS/OERrn7uyPDkVLjKDCVEdZDtZhNzf+yTqrDSz9jIkk1FWT2UZhypGM03Rz1maRE87EBTCQzsyIyxBITbe5TMkdwF1dehma14p5XqndOuXYDMxXhCI7hFFy4gBrUoQEeEGDwBC/wagnr2Xqz3melBWvecwh/ZH38AKnhkZ4=</latexit>

H = 0
<latexit sha1_base64="a1yYmh1/zMLv91Rhfl5QBTSPKJk=">AAAB6nicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgTDNqkjGgukCxhdjKbDJmdXWZmhbDkEWwsFLHUd7G3Ed/GySaFJv4w8PH/5zDnHD/mTGnH+bZyK6tr6xv5TXtre2d3r7B/0FRRIgltkIhHsu1jRTkTtKGZ5rQdS4pDn9OWP7qe5q17KhWLxJ0ex9QL8UCwgBGsjXVbqzi9QtEpOZnQMrhzKF5+2JX47cuu9wqf3X5EkpAKTThWquM6sfZSLDUjnE7sbqJojMkID2jHoMAhVV6ajTpBJ8bpoyCS5gmNMvd3R4pDpcahbypDrIdqMZua/2WdRAcXXspEnGgqyOyjIOFIR2i6N+ozSYnmYwOYSGZmRWSIJSbaXMc2R3AXV16GZrnknpXKN06xegUz5eEIjuEUXDiHKtSgDg0gMIAHeIJni1uP1ov1OivNWfOeQ/gj6/0H7iiQjg==</latexit>

H
⇤ = Hs/2

<latexit sha1_base64="MMoNrP/zjiLLm06UPnPB/1qafL8=">AAAB8HicbVDLSgNBEOyNrxhfUY9ehgRBFOJuPOhFCHrJMYJ5SLKG2clsMmRmd5mZFZYlX6EHD4p49XO85W+cPA6aWNBQVHXT3eVFnClt22Mrs7K6tr6R3cxtbe/s7uX3DxoqjCWhdRLyULY8rChnAa1rpjltRZJi4XHa9Ia3E7/5RKViYXCvk4i6AvcD5jOCtZEeqo+n19WuOi9380W7ZE+BlokzJ8VKoXP2Mq4ktW7+u9MLSSxooAnHSrUdO9JuiqVmhNNRrhMrGmEyxH3aNjTAgio3nR48QsdG6SE/lKYCjabq74kUC6US4ZlOgfVALXoT8T+vHWv/yk1ZEMWaBmS2yI850iGafI96TFKieWIIJpKZWxEZYImJNhnlTAjO4svLpFEuORel8p1J4wZmyMIRFOAEHLiEClShBnUgIOAZ3uDdktar9WF9zloz1nzmEP7A+voBVGSSaw==</latexit>

vortices
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Critical current: mixed state with pinning

For fields larger than

the film enters the mixed state

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H
⇤ = (Hs �Hp)/2

<latexit sha1_base64="rm4axiReyqkKhucYFJuUT2PLqLE=">AAAB+HicbVDLSsNAFJ3UV23VRl26GaxCFaxJXehGKLrpsoJ9QBvDZDqpQyeTMDMp1NAvceNCEbcu/AH/wJ0fomunj4W2HrhwOOde7r3HixiVyrI+jdTC4tLySno1k11b38iZm1t1GcYCkxoOWSiaHpKEUU5qiipGmpEgKPAYaXi9y5Hf6BMhaciv1SAiToC6nPoUI6Ul18xVbg7PCxVXHlXc6OC45Jp5q2iNAeeJPSX58t7X23s/+111zY92J8RxQLjCDEnZsq1IOQkSimJGhpl2LEmEcA91SUtTjgIinWR8+BDua6UD/VDo4gqO1d8TCQqkHASe7gyQupWz3kj8z2vFyj9zEsqjWBGOJ4v8mEEVwlEKsEMFwYoNNEFYUH0rxLdIIKx0Vhkdgj378jypl4r2SbF0pdO4ABOkwQ7YBQVgg1NQBhVQBTWAQQzuwSN4Mu6MB+PZeJm0pozpzDb4A+P1B8oLlac=</latexit>

Hp =
8⇡

cd

�
2

W
ip

<latexit sha1_base64="Myptsyi/ANFgLCqM+tFRPVelO1M="></latexit>
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Critical current: field-dependence

In the Meissner state

In the mixed state

Ic(H) =
cd

8⇡

W
2

�2
(Hs � |H|)

<latexit sha1_base64="3SvO2vMDHKR8vwaL/uk9Oet9ONA="></latexit>

Ic(H) = cd

8⇡
W

2

�2

h
Hp +

(H⇤)2

H

i

<latexit sha1_base64="0rCwg52lM33TG3eQCOzWzbHKwO0="></latexit>



Bulk versus surface

Field profile is linear, vanishes in bulk

at the edges
in the bulk

Bean state:
<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦ <latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦

<latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>�

<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦
+jc

<latexit sha1_base64="lRDqwMrrSpsXJIUyjAUYecQ7Sxs=">AAAB63icbVDLSgNBEOyNrxhfUY+KDAZBEMJuPOgx6MVjAuYBSQizk9lkzMzsMjMrhCVHr148KOLVf8h3ePMb/AlnEw+aWNBQVHXT3eVHnGnjup9OZml5ZXUtu57b2Nza3snv7tV1GCtCayTkoWr6WFPOJK0ZZjhtRopi4XPa8IfXqd+4p0qzUN6aUUQ7AvclCxjBJpXO7rqkmy+4RXcKtEi8H1IoH06qXw9Hk0o3/9HuhSQWVBrCsdYtz41MJ8HKMMLpONeONY0wGeI+bVkqsaC6k0xvHaMTq/RQECpb0qCp+nsiwULrkfBtp8BmoOe9VPzPa8UmuOwkTEaxoZLMFgUxRyZE6eOoxxQlho8swUQxeysiA6wwMTaenA3Bm395kdRLRe+8WKraNK5ghiwcwDGcggcXUIYbqEANCAzgEZ7hxRHOk/PqvM1aM87PzD78gfP+DZcGkaQ=</latexit>

�jc
<latexit sha1_base64="taIMrx2ccnHYcln786wDMdTqo8g=">AAAB63icbVC7SgNBFL0bXzG+opaKDAbBxrAbCy2DNpYJmAckIcxOZpMxM7PLzKwQlpS2NhaK2PoP+Q47v8GfcDax0MQDFw7n3Mu99/gRZ9q47qeTWVpeWV3Lruc2Nre2d/K7e3UdxorQGgl5qJo+1pQzSWuGGU6bkaJY+Jw2/OF16jfuqdIslLdmFNGOwH3JAkawSaWzuy7p5gtu0Z0CLRLvhxTKh5Pq18PRpNLNf7R7IYkFlYZwrHXLcyPTSbAyjHA6zrVjTSNMhrhPW5ZKLKjuJNNbx+jEKj0UhMqWNGiq/p5IsNB6JHzbKbAZ6HkvFf/zWrEJLjsJk1FsqCSzRUHMkQlR+jjqMUWJ4SNLMFHM3orIACtMjI0nZ0Pw5l9eJPVS0Tsvlqo2jSuYIQsHcAyn4MEFlOEGKlADAgN4hGd4cYTz5Lw6b7PWjPMzsw9/4Lx/A5oUkaY=</latexit>

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

(

<latexit sha1_base64="PU0Yy1OsGzczKZasn+gOYQTgjjQ=">AAAB8HicbVDLSsNAFL2pr1pfVZeCDBbBVUnqQpelBXFZwT6kCWUynaRDZ5IwMxFK6Fe4qAtF3Po57tz6JU4fC209cOFwzr3ce4+fcKa0bX9ZubX1jc2t/HZhZ3dv/6B4eNRScSoJbZKYx7LjY0U5i2hTM81pJ5EUC5/Ttj+sT/32I5WKxdG9HiXUEziMWMAI1kZ6cGssDLmboV6xZJftGdAqcRakVL2ZnH7XW5NGr/jp9mOSChppwrFSXcdOtJdhqRnhdFxwU0UTTIY4pF1DIyyo8rLZwWN0bpQ+CmJpKtJopv6eyLBQaiR80ymwHqhlbyr+53VTHVx7GYuSVNOIzBcFKUc6RtPvUZ9JSjQfGYKJZOZWRAZYYqJNRgUTgrP88ippVcrOZblyZ9KowRx5OIEzuAAHrqAKt9CAJhAQ8AQv8GpJ69l6s97nrTlrMXMMf2B9/AC2UZNZ</latexit>

j = ±jc
<latexit sha1_base64="i11l5f+w2JC5p+oLv1ZceIM7XT4=">AAAB8HicbVDLSgNBEOz1GeMr6lGRwSB4CrvxoBch6MVjAuYhSQizk9lkkpnZZWZWCEuOfoEXD4p49QvyHd78Bn/CyeOgiQUNRVU33V1+xJk2rvvlLC2vrK6tpzbSm1vbO7uZvf2KDmNFaJmEPFQ1H2vKmaRlwwyntUhRLHxOq37/ZuxXH6jSLJR3ZhDRpsAdyQJGsLHSfe+qEQnUa5FWJuvm3AnQIvFmJFs4GpW+H49HxVbms9EOSSyoNIRjreueG5lmgpVhhNNhuhFrGmHSxx1at1RiQXUzmRw8RKdWaaMgVLakQRP190SChdYD4dtOgU1Xz3tj8T+vHpvgspkwGcWGSjJdFMQcmRCNv0dtpigxfGAJJorZWxHpYoWJsRmlbQje/MuLpJLPeee5fMmmcQ1TpOAQTuAMPLiAAtxCEcpAQMATvMCro5xn5815n7YuObOZA/gD5+MHIaKTqw==</latexit>

j = 0
<latexit sha1_base64="1e8J6sEQUIhKa4xijjcf0r9OWNU=">AAAB6nicbVC7SgNBFL0bXzG+opaKDAbBKuzGQhshaGOZoHlAsoTZyWwyZnZ2mZkVwpLS0sZCEVs/It9h5zf4E042KTTxwIXDOfdy7z1exJnStv1lZZaWV1bXsuu5jc2t7Z387l5dhbEktEZCHsqmhxXlTNCaZprTZiQpDjxOG97geuI3HqhULBR3ehhRN8A9wXxGsDbS7f2l3ckX7KKdAi0SZ0YK5cNx9fvxaFzp5D/b3ZDEARWacKxUy7Ej7SZYakY4HeXasaIRJgPcoy1DBQ6ocpP01BE6MUoX+aE0JTRK1d8TCQ6UGgae6Qyw7qt5byL+57Vi7V+4CRNRrKkg00V+zJEO0eRv1GWSEs2HhmAimbkVkT6WmGiTTs6E4My/vEjqpaJzVixVTRpXMEUWDuAYTsGBcyjDDVSgBgR68AQv8Gpx69l6s96nrRlrNrMPf2B9/ACvbJEa</latexit>

r⇥B /
<latexit sha1_base64="yRt8q9dhEO7ugFtBZU85Bq0RCZk=">AAACBnicbVDLSgMxFM3UZ+tr1KUIQRFclZm60GXRjcsK9oGdUjJpRoOZJCR3xDJ05cZf8BPcKCji1m9w59do+lj4OnDhcM693HtPrAW3EAQfXmFqemZ2br5YWlhcWl7xV9caVmWGsjpVQplWTCwTXLI6cBCspQ0jaSxYM748GvrNK2YsV/IU+pp1UnIuecIpASd1/c1IklgQHAFPmcV5FCf4cIAjbZQG1fW3g3IwAv5LwgnZrhb13dnj9Wet679HPUWzlEmggljbDgMNnZwY4FSwQSnKLNOEXpJz1nZUEre0k4/eGOAdp/RwoowrCXikfp/ISWptP41dZ0rgwv72huJ/XjuD5KCTc6kzYJKOFyWZwKDwMBPc44ZREH1HCDXc3YrpBTGEgkuu5EIIf7/8lzQq5XCvXDlxaRyiMebRBtpCuyhE+6iKjlEN1RFFN+gePaFn79Z78F6813FrwZvMrKMf8N6+AKc2nFU=</latexit>



Bulk versus surface

<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦ <latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦
<latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>�

<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦ Field profile is linear, vanishes in bulk

at the edges
in the bulk

Bean state:
+jc

<latexit sha1_base64="lRDqwMrrSpsXJIUyjAUYecQ7Sxs=">AAAB63icbVDLSgNBEOyNrxhfUY+KDAZBEMJuPOgx6MVjAuYBSQizk9lkzMzsMjMrhCVHr148KOLVf8h3ePMb/AlnEw+aWNBQVHXT3eVHnGnjup9OZml5ZXUtu57b2Nza3snv7tV1GCtCayTkoWr6WFPOJK0ZZjhtRopi4XPa8IfXqd+4p0qzUN6aUUQ7AvclCxjBJpXO7rqkmy+4RXcKtEi8H1IoH06qXw9Hk0o3/9HuhSQWVBrCsdYtz41MJ8HKMMLpONeONY0wGeI+bVkqsaC6k0xvHaMTq/RQECpb0qCp+nsiwULrkfBtp8BmoOe9VPzPa8UmuOwkTEaxoZLMFgUxRyZE6eOoxxQlho8swUQxeysiA6wwMTaenA3Bm395kdRLRe+8WKraNK5ghiwcwDGcggcXUIYbqEANCAzgEZ7hxRHOk/PqvM1aM87PzD78gfP+DZcGkaQ=</latexit>

�jc
<latexit sha1_base64="taIMrx2ccnHYcln786wDMdTqo8g=">AAAB63icbVC7SgNBFL0bXzG+opaKDAbBxrAbCy2DNpYJmAckIcxOZpMxM7PLzKwQlpS2NhaK2PoP+Q47v8GfcDax0MQDFw7n3Mu99/gRZ9q47qeTWVpeWV3Lruc2Nre2d/K7e3UdxorQGgl5qJo+1pQzSWuGGU6bkaJY+Jw2/OF16jfuqdIslLdmFNGOwH3JAkawSaWzuy7p5gtu0Z0CLRLvhxTKh5Pq18PRpNLNf7R7IYkFlYZwrHXLcyPTSbAyjHA6zrVjTSNMhrhPW5ZKLKjuJNNbx+jEKj0UhMqWNGiq/p5IsNB6JHzbKbAZ6HkvFf/zWrEJLjsJk1FsqCSzRUHMkQlR+jjqMUWJ4SNLMFHM3orIACtMjI0nZ0Pw5l9eJPVS0Tsvlqo2jSuYIQsHcAyn4MEFlOEGKlADAgN4hGd4cYTz5Lw6b7PWjPMzsw9/4Lx/A5oUkaY=</latexit>

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

(

<latexit sha1_base64="PU0Yy1OsGzczKZasn+gOYQTgjjQ=">AAAB8HicbVDLSsNAFL2pr1pfVZeCDBbBVUnqQpelBXFZwT6kCWUynaRDZ5IwMxFK6Fe4qAtF3Po57tz6JU4fC209cOFwzr3ce4+fcKa0bX9ZubX1jc2t/HZhZ3dv/6B4eNRScSoJbZKYx7LjY0U5i2hTM81pJ5EUC5/Ttj+sT/32I5WKxdG9HiXUEziMWMAI1kZ6cGssDLmboV6xZJftGdAqcRakVL2ZnH7XW5NGr/jp9mOSChppwrFSXcdOtJdhqRnhdFxwU0UTTIY4pF1DIyyo8rLZwWN0bpQ+CmJpKtJopv6eyLBQaiR80ymwHqhlbyr+53VTHVx7GYuSVNOIzBcFKUc6RtPvUZ9JSjQfGYKJZOZWRAZYYqJNRgUTgrP88ippVcrOZblyZ9KowRx5OIEzuAAHrqAKt9CAJhAQ8AQv8GpJ69l6s97nrTlrMXMMf2B9/AC2UZNZ</latexit>

j = ±jc
<latexit sha1_base64="i11l5f+w2JC5p+oLv1ZceIM7XT4=">AAAB8HicbVDLSgNBEOz1GeMr6lGRwSB4CrvxoBch6MVjAuYhSQizk9lkkpnZZWZWCEuOfoEXD4p49QvyHd78Bn/CyeOgiQUNRVU33V1+xJk2rvvlLC2vrK6tpzbSm1vbO7uZvf2KDmNFaJmEPFQ1H2vKmaRlwwyntUhRLHxOq37/ZuxXH6jSLJR3ZhDRpsAdyQJGsLHSfe+qEQnUa5FWJuvm3AnQIvFmJFs4GpW+H49HxVbms9EOSSyoNIRjreueG5lmgpVhhNNhuhFrGmHSxx1at1RiQXUzmRw8RKdWaaMgVLakQRP190SChdYD4dtOgU1Xz3tj8T+vHpvgspkwGcWGSjJdFMQcmRCNv0dtpigxfGAJJorZWxHpYoWJsRmlbQje/MuLpJLPeee5fMmmcQ1TpOAQTuAMPLiAAtxCEcpAQMATvMCro5xn5815n7YuObOZA/gD5+MHIaKTqw==</latexit>

j = 0
<latexit sha1_base64="1e8J6sEQUIhKa4xijjcf0r9OWNU=">AAAB6nicbVC7SgNBFL0bXzG+opaKDAbBKuzGQhshaGOZoHlAsoTZyWwyZnZ2mZkVwpLS0sZCEVs/It9h5zf4E042KTTxwIXDOfdy7z1exJnStv1lZZaWV1bXsuu5jc2t7Z387l5dhbEktEZCHsqmhxXlTNCaZprTZiQpDjxOG97geuI3HqhULBR3ehhRN8A9wXxGsDbS7f2l3ckX7KKdAi0SZ0YK5cNx9fvxaFzp5D/b3ZDEARWacKxUy7Ej7SZYakY4HeXasaIRJgPcoy1DBQ6ocpP01BE6MUoX+aE0JTRK1d8TCQ6UGgae6Qyw7qt5byL+57Vi7V+4CRNRrKkg00V+zJEO0eRv1GWSEs2HhmAimbkVkT6WmGiTTs6E4My/vEjqpaJzVixVTRpXMEUWDuAYTsGBcyjDDVSgBgR68AQv8Gpx69l6s96nrRlrNrMPf2B9/ACvbJEa</latexit>

x
<latexit sha1_base64="QXWNndi5NRieIutz8eBLFzeTjJc=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGK/YA2lM120y7dbMLuRCyl/8CLB0W8+o+8+W/ctDlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRTea3Hrk2IlYPOE64H9GBEqFgFK10/1TslcpuxZ2BLBMvJ2XIUe+Vvrr9mKURV8gkNabjuQn6E6pRMMmnxW5qeELZiA54x1JFI278yezSKTm1Sp+EsbalkMzU3xMTGhkzjgLbGVEcmkUvE//zOimGV/5EqCRFrth8UZhKgjHJ3iZ9oTlDObaEMi3srYQNqaYMbThZCN7iy8ukWa1455Xq3UW5dp3HUYBjOIEz8OASanALdWgAgxCe4RXenJHz4rw7H/PWFSefOYI/cD5/ABwajRQ=</latexit>

y
<latexit sha1_base64="wbSSyE8jWc1LCG2DeVIiaUBEYFk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF49V7Ae0oWy2m3bpZjfsboQQ+g+8eFDEq//Im//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mjSmfoTHgoWMYGOlh7QyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/mlM3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv41GTFFieGoJJorZWxGZYIWJseHkIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBEJ4hld4c6bOi/PufCxaS04xcwx/4Hz+AB2fjRU=</latexit>

z
<latexit sha1_base64="VLEo6VgUnu2TnOxoOkqsMPXvyTo=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOqPjQI=</latexit>

W
<latexit sha1_base64="yxUgNFppSsebkUqo0HdMiZJUGss=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqtPulsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0qhXvslJtXJVrt3kcBTiFM7gAD66hBvdQhyYwQHiGV3hzHp0X5935WLSuOfnMCfyB8/kDtYOM3w==</latexit>

d
<latexit sha1_base64="i4T7bfCHibYNJNngwp/p1+TXADk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48t2FpoQ9lsJu3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCorZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj25n/8IRK80Tem3GKfkwHkkecUWOlZtgvV9yqOwdZJV5OKpCj0S9/9cKEZTFKwwTVuuu5qfEnVBnOBE5LvUxjStmIDrBrqaQxan8yP3RKzqwSkihRtqQhc/X3xITGWo/jwHbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2NQm5QmbE2BLKFLe3EjakijJjsynZELzll1dJu1b1Lqq15mWlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fyTeM7A==</latexit>

H
<latexit sha1_base64="OmnsBIcI7uL9xT1nnclacUzB0Hk=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELxwhkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwfzCRBP6JDyUPOqLFSo9YvltyyuwBZJ15GSpCh3i9+9QYxSyOUhgmqdddzE+NPqTKcCZwVeqnGhLIxHWLXUkkj1P50ceiMXFhlQMJY2ZKGLNTfE1MaaT2JAtsZUTPSq95c/M/rpia89adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWpWyd1WuNK5L1bssjjycwTlcggc3UIUa1KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJ7HjNA=</latexit>

j(y)
<latexit sha1_base64="5RTiuYQpd5CmxXC2awUO5uY+GKo=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2AdinZNNvGJtklyQpL6V/w4kERr/4hb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySDyaNqS/wSLKQEWwy6bGang/KFbfmzoFWiZeTCuRoDspf/WFEEkGlIRxr3fPc2PhTrAwjnM5K/UTTGJMJHtGepRILqv3p/NYZOrPKEIWRsiUNmqu/J6ZYaJ2KwHYKbMZ62cvE/7xeYsJrf8pknBgqyWJRmHBkIpQ9joZMUWJ4agkmitlbERljhYmx8ZRsCN7yy6ukXa95F7X6/WWlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPdU6N2g==</latexit> Magnetic field is not screened

Current profile is linear

Thin film:

j / Hy
<latexit sha1_base64="FitNKNpntl5C+/QxQV/pFXM4zDE=">AAAB8nicbVDLSgMxFM34rPVVdalIsAiuykxd6LLopssW7AOmQ8mkmTY2k4QkIwxDl36CGxeKuPUD+h3u/AZ/wvSx0NYDgcM595J7TigZ1cZ1v5yV1bX1jc3cVn57Z3dvv3Bw2NQiUZg0sGBCtUOkCaOcNAw1jLSlIigOGWmFw9uJ33ogSlPB70wqSRCjPqcRxchYyb/vSCWkEbCadgtFt+ROAZeJNyfFysm4/v14Oq51C5+dnsBJTLjBDGnte640QYaUoZiRUb6TaCIRHqI+8S3lKCY6yKYnj+C5VXowEso+buBU/b2RoVjrNA7tZIzMQC96E/E/z09MdB1klMvEEI5nH0UJgzbjJD/sUUWwYaklCCtqb4V4gBTCxraUtyV4i5GXSbNc8i5L5bpt4wbMkAPH4AxcAA9cgQqoghpoAAwEeAIv4NUxzrPz5rzPRlec+c4R+APn4wcoeZTe</latexit>

r⇥B /
<latexit sha1_base64="yRt8q9dhEO7ugFtBZU85Bq0RCZk=">AAACBnicbVDLSgMxFM3UZ+tr1KUIQRFclZm60GXRjcsK9oGdUjJpRoOZJCR3xDJ05cZf8BPcKCji1m9w59do+lj4OnDhcM693HtPrAW3EAQfXmFqemZ2br5YWlhcWl7xV9caVmWGsjpVQplWTCwTXLI6cBCspQ0jaSxYM748GvrNK2YsV/IU+pp1UnIuecIpASd1/c1IklgQHAFPmcV5FCf4cIAjbZQG1fW3g3IwAv5LwgnZrhb13dnj9Wet679HPUWzlEmggljbDgMNnZwY4FSwQSnKLNOEXpJz1nZUEre0k4/eGOAdp/RwoowrCXikfp/ISWptP41dZ0rgwv72huJ/XjuD5KCTc6kzYJKOFyWZwKDwMBPc44ZREH1HCDXc3YrpBTGEgkuu5EIIf7/8lzQq5XCvXDlxaRyiMebRBtpCuyhE+6iKjlEN1RFFN+gePaFn79Z78F6813FrwZvMrKMf8N6+AKc2nFU=</latexit>



Bulk versus surface

Field profile is linear, vanishes in bulk

at the edges
in the bulk

Bean state:

(

<latexit sha1_base64="PU0Yy1OsGzczKZasn+gOYQTgjjQ=">AAAB8HicbVDLSsNAFL2pr1pfVZeCDBbBVUnqQpelBXFZwT6kCWUynaRDZ5IwMxFK6Fe4qAtF3Po57tz6JU4fC209cOFwzr3ce4+fcKa0bX9ZubX1jc2t/HZhZ3dv/6B4eNRScSoJbZKYx7LjY0U5i2hTM81pJ5EUC5/Ttj+sT/32I5WKxdG9HiXUEziMWMAI1kZ6cGssDLmboV6xZJftGdAqcRakVL2ZnH7XW5NGr/jp9mOSChppwrFSXcdOtJdhqRnhdFxwU0UTTIY4pF1DIyyo8rLZwWN0bpQ+CmJpKtJopv6eyLBQaiR80ymwHqhlbyr+53VTHVx7GYuSVNOIzBcFKUc6RtPvUZ9JSjQfGYKJZOZWRAZYYqJNRgUTgrP88ippVcrOZblyZ9KowRx5OIEzuAAHrqAKt9CAJhAQ8AQv8GpJ69l6s97nrTlrMXMMf2B9/AC2UZNZ</latexit>

j = ±jc
<latexit sha1_base64="i11l5f+w2JC5p+oLv1ZceIM7XT4=">AAAB8HicbVDLSgNBEOz1GeMr6lGRwSB4CrvxoBch6MVjAuYhSQizk9lkkpnZZWZWCEuOfoEXD4p49QvyHd78Bn/CyeOgiQUNRVU33V1+xJk2rvvlLC2vrK6tpzbSm1vbO7uZvf2KDmNFaJmEPFQ1H2vKmaRlwwyntUhRLHxOq37/ZuxXH6jSLJR3ZhDRpsAdyQJGsLHSfe+qEQnUa5FWJuvm3AnQIvFmJFs4GpW+H49HxVbms9EOSSyoNIRjreueG5lmgpVhhNNhuhFrGmHSxx1at1RiQXUzmRw8RKdWaaMgVLakQRP190SChdYD4dtOgU1Xz3tj8T+vHpvgspkwGcWGSjJdFMQcmRCNv0dtpigxfGAJJorZWxHpYoWJsRmlbQje/MuLpJLPeee5fMmmcQ1TpOAQTuAMPLiAAtxCEcpAQMATvMCro5xn5815n7YuObOZA/gD5+MHIaKTqw==</latexit>

j = 0
<latexit sha1_base64="1e8J6sEQUIhKa4xijjcf0r9OWNU=">AAAB6nicbVC7SgNBFL0bXzG+opaKDAbBKuzGQhshaGOZoHlAsoTZyWwyZnZ2mZkVwpLS0sZCEVs/It9h5zf4E042KTTxwIXDOfdy7z1exJnStv1lZZaWV1bXsuu5jc2t7Z387l5dhbEktEZCHsqmhxXlTNCaZprTZiQpDjxOG97geuI3HqhULBR3ehhRN8A9wXxGsDbS7f2l3ckX7KKdAi0SZ0YK5cNx9fvxaFzp5D/b3ZDEARWacKxUy7Ej7SZYakY4HeXasaIRJgPcoy1DBQ6ocpP01BE6MUoX+aE0JTRK1d8TCQ6UGgae6Qyw7qt5byL+57Vi7V+4CRNRrKkg00V+zJEO0eRv1GWSEs2HhmAimbkVkT6WmGiTTs6E4My/vEjqpaJzVixVTRpXMEUWDuAYTsGBcyjDDVSgBgR68AQv8Gpx69l6s96nrRlrNrMPf2B9/ACvbJEa</latexit>

Magnetic field is not screened

Current profile is linear

Thin film:

j / Hy
<latexit sha1_base64="FitNKNpntl5C+/QxQV/pFXM4zDE=">AAAB8nicbVDLSgMxFM34rPVVdalIsAiuykxd6LLopssW7AOmQ8mkmTY2k4QkIwxDl36CGxeKuPUD+h3u/AZ/wvSx0NYDgcM595J7TigZ1cZ1v5yV1bX1jc3cVn57Z3dvv3Bw2NQiUZg0sGBCtUOkCaOcNAw1jLSlIigOGWmFw9uJ33ogSlPB70wqSRCjPqcRxchYyb/vSCWkEbCadgtFt+ROAZeJNyfFysm4/v14Oq51C5+dnsBJTLjBDGnte640QYaUoZiRUb6TaCIRHqI+8S3lKCY6yKYnj+C5VXowEso+buBU/b2RoVjrNA7tZIzMQC96E/E/z09MdB1klMvEEI5nH0UJgzbjJD/sUUWwYaklCCtqb4V4gBTCxraUtyV4i5GXSbNc8i5L5bpt4wbMkAPH4AxcAA9cgQqoghpoAAwEeAIv4NUxzrPz5rzPRlec+c4R+APn4wcoeZTe</latexit>

<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦ <latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦
<latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>�

<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦
+jc

<latexit sha1_base64="lRDqwMrrSpsXJIUyjAUYecQ7Sxs=">AAAB63icbVDLSgNBEOyNrxhfUY+KDAZBEMJuPOgx6MVjAuYBSQizk9lkzMzsMjMrhCVHr148KOLVf8h3ePMb/AlnEw+aWNBQVHXT3eVHnGnjup9OZml5ZXUtu57b2Nza3snv7tV1GCtCayTkoWr6WFPOJK0ZZjhtRopi4XPa8IfXqd+4p0qzUN6aUUQ7AvclCxjBJpXO7rqkmy+4RXcKtEi8H1IoH06qXw9Hk0o3/9HuhSQWVBrCsdYtz41MJ8HKMMLpONeONY0wGeI+bVkqsaC6k0xvHaMTq/RQECpb0qCp+nsiwULrkfBtp8BmoOe9VPzPa8UmuOwkTEaxoZLMFgUxRyZE6eOoxxQlho8swUQxeysiA6wwMTaenA3Bm395kdRLRe+8WKraNK5ghiwcwDGcggcXUIYbqEANCAzgEZ7hxRHOk/PqvM1aM87PzD78gfP+DZcGkaQ=</latexit>

�jc
<latexit sha1_base64="taIMrx2ccnHYcln786wDMdTqo8g=">AAAB63icbVC7SgNBFL0bXzG+opaKDAbBxrAbCy2DNpYJmAckIcxOZpMxM7PLzKwQlpS2NhaK2PoP+Q47v8GfcDax0MQDFw7n3Mu99/gRZ9q47qeTWVpeWV3Lruc2Nre2d/K7e3UdxorQGgl5qJo+1pQzSWuGGU6bkaJY+Jw2/OF16jfuqdIslLdmFNGOwH3JAkawSaWzuy7p5gtu0Z0CLRLvhxTKh5Pq18PRpNLNf7R7IYkFlYZwrHXLcyPTSbAyjHA6zrVjTSNMhrhPW5ZKLKjuJNNbx+jEKj0UhMqWNGiq/p5IsNB6JHzbKbAZ6HkvFf/zWrEJLjsJk1FsqCSzRUHMkQlR+jjqMUWJ4SNLMFHM3orIACtMjI0nZ0Pw5l9eJPVS0Tsvlqo2jSuYIQsHcAyn4MEFlOEGKlADAgN4hGd4cYTz5Lw6b7PWjPMzsw9/4Lx/A5oUkaY=</latexit>

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

<latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>� <latexit sha1_base64="VJXMGO5qzE4hfFC2Rlp0FSFX/jM=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU9kV7cet4MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLYrqOiDgcd7M8zMCxPOtHHdD6ewtr6xuVXcLu3s7u0flA+POlqmilCfSC5VL8Saciaob5jhtJcoiuOQ0244vV743XuqNJPizswSGsR4LFjECDZW8gdyJM2wXHGrTddrXtXRijQuc1JrIq/qLlGBHO1h+X0wkiSNqTCEY637npuYIMPKMMLpvDRINU0wmeIx7VsqcEx1kC2PnaMzq4xQJJUtYdBS/T6R4VjrWRzazhibif7tLcS/vH5qokaQMZGkhgqyWhSlHBmJFp+jEVOUGD6zBBPF7K2ITLDCxNh8SjaEr0/R/6RzUfVqVe/2stJq5HEU4QRO4Rw8qEMLbqANPhBg8ABP8OwI59F5cV5XrQUnnzmGH3DePgF1IY8a</latexit>�
<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦ <latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦<latexit sha1_base64="WFTFP+fmpY7KS3WA5YkV6YkaZOY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgadkVzeMW8OIxgnlAsoTZyWwyZHZmmZkVwpKP8OJBEa9+jzf/xkmygooWNBRV3XR3hQln2njeh1NYW9/Y3Cpul3Z29/YPyodHHS1TRWibSC5VL8SaciZo2zDDaS9RFMchp91wer3wu/dUaSbFnZklNIjxWLCIEWys1B1Iw2Kqh+WK5zY8v3FVQytSv8xJtYF811uiAjlaw/L7YCRJGlNhCMda930vMUGGlWGE03lpkGqaYDLFY9q3VGC7JMiW587RmVVGKJLKljBoqX6fyHCs9SwObWeMzUT/9hbiX14/NVE9yJhIUkMFWS2KUo6MRIvf0YgpSgyfWYKJYvZWRCZYYWJsQiUbwten6H/SuXD9quvfXlaa9TyOIpzAKZyDDzVowg20oA0EpvAAT/DsJM6j8+K8rloLTj5zDD/gvH0CD66QCQ==</latexit>⌦

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

j
<latexit sha1_base64="FgQA+OGC4khTUhhcFWhaCSHicoU=">AAAB6HicbVDJSgNBEK1xjXGLelSkMQiewkw86DHoxWMCZoFkCD2dmqSTnoXuHiEMOXry4kERr35FvsOb3+BP2FkOmvig4PFeFVX1vFhwpW37y1pZXVvf2MxsZbd3dvf2cweHNRUlkmGVRSKSDY8qFDzEquZaYCOWSANPYN0b3E78+gNKxaPwXg9jdAPaDbnPGdVGqvTbubxdsKcgy8SZk3zpZFz5fjwdl9u5z1YnYkmAoWaCKtV07Fi7KZWaM4GjbCtRGFM2oF1sGhrSAJWbTg8dkXOjdIgfSVOhJlP190RKA6WGgWc6A6p7atGbiP95zUT7127KwzjRGLLZIj8RREdk8jXpcIlMi6EhlElubiWsRyVl2mSTNSE4iy8vk1qx4FwWihWTxg3MkIFjOIMLcOAKSnAHZagCA4QneIFXq289W2/W+6x1xZrPHMEfWB8/v06QmQ==</latexit>

r⇥B /
<latexit sha1_base64="yRt8q9dhEO7ugFtBZU85Bq0RCZk=">AAACBnicbVDLSgMxFM3UZ+tr1KUIQRFclZm60GXRjcsK9oGdUjJpRoOZJCR3xDJ05cZf8BPcKCji1m9w59do+lj4OnDhcM693HtPrAW3EAQfXmFqemZ2br5YWlhcWl7xV9caVmWGsjpVQplWTCwTXLI6cBCspQ0jaSxYM748GvrNK2YsV/IU+pp1UnIuecIpASd1/c1IklgQHAFPmcV5FCf4cIAjbZQG1fW3g3IwAv5LwgnZrhb13dnj9Wet679HPUWzlEmggljbDgMNnZwY4FSwQSnKLNOEXpJz1nZUEre0k4/eGOAdp/RwoowrCXikfp/ISWptP41dZ0rgwv72huJ/XjuD5KCTc6kzYJKOFyWZwKDwMBPc44ZREH1HCDXc3YrpBTGEgkuu5EIIf7/8lzQq5XCvXDlxaRyiMebRBtpCuyhE+6iKjlEN1RFFN+gePaFn79Z78F6813FrwZvMrKMf8N6+AKc2nFU=</latexit>



Asymmetric films: surface barriers

In samples with asymmetric edges,
the  left and right surface barriers
are different.
The critical current peak shifts to a 
finite field

and

Hmax
<latexit sha1_base64="Td0x5aO79jUgNm0/1ySSoZ/lsxE=">AAAB8nicbVC7SgNBFJ2NrxhfUcHGZjAIVmE3FlqG2KRMwDxgE8LsZDYZMjO7zNwVw5LPsLFQxFb/wi+ws/FbnDwKTTxw4XDOvdx7TxALbsB1v5zM2vrG5lZ2O7ezu7d/kD88apoo0ZQ1aCQi3Q6IYYIr1gAOgrVjzYgMBGsFo5up37pj2vBI3cI4Zl1JBoqHnBKwkl/tpR0tsST3k16+4BbdGfAq8RakUD6pf/P3yketl//s9COaSKaACmKM77kxdFOigVPBJrlOYlhM6IgMmG+pIpKZbjo7eYLPrdLHYaRtKcAz9fdESqQxYxnYTklgaJa9qfif5ycQXndTruIEmKLzRWEiMER4+j/uc80oiLElhGpub8V0SDShYFPK2RC85ZdXSbNU9C6LpbpNo4LmyKJTdIYukIeuUBlVUQ01EEURekBP6NkB59F5cV7nrRlnMXOM/sB5+wEHWpTJ</latexit>

Hmax =
4⇡

cd

�
2

W
(is,R � is,L)

<latexit sha1_base64="QKNDokWkM4pQMuj51hf8L7tqthE="></latexit>

Ic(0) = Ic(Hmax)�
cd

8⇡

W
2

�2
Hmax

<latexit sha1_base64="RXuJAx3b2k/+KpvbSMEmDU0PVgc="></latexit>



Asymmetric films: critical current

°1 °H§/Hs 0 H§/Hs 1
0

ip

is

1

H/Hs

I c
/I

c
,0

Hmax/Hs

Positive and negative 
critical currents are different

B. T. Plourde, et al., PRB 64 (2001) 
D. Y. Vodolazov, F. M. Peeters, PRB 72 (2005)

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

Ic(H) 6= Ic(�H)
<latexit sha1_base64="/LLlC1BsE2Gbs70PK4nt6DMtmw8=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm6FFaBFLUhe6LLqpuwr2Ak0Ik+mkHTqZxJmJEEJ9CvduXCji1gdx17dxello9YeBj/+cwznz+zGjUlnW1MitrW9sbuW3Czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr++HpW7z4QIWnE71QaEzdEQ04DipHSlmcWbzxcaVahw8k9nPFZs+qZZatmzQX/gr2EcqPknD5NG2nLM7+cQYSTkHCFGZKyb1uxcjMkFMWMTApOIkmM8BgNSV8jRyGRbjY/fgJPtDOAQST04wrO3Z8TGQqlTENfd4ZIjeRqbWb+V+snKrh0M8rjRBGOF4uChEEVwVkScEAFwYqlGhAWVN8K8QgJhJXOq6BDsFe//Bc69Zp9Xqvf6jSuwEJ5cAxKoAJscAEaoAlaoA0wSMEzeAVvxqPxYrwbH4vWnLGcKYJfMj6/AaUelc0=</latexit>

but



Asymmetric films: critical current
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Positive and negative 
critical currents are different

Nonreciprocal transport gives rise to 
SC diode effect with efficiency

I
+
c (H) = �I

�
c (�H)

<latexit sha1_base64="wnZpmpDkd9jiHKabhVR0AbbiaSE=">AAAB/XicbZDLTsJAFIaneEO81cvOzQRiAiGQFhe6MSG6wR0mAiZQm+kwhQnTS2amJrUhvoQP4MaFxrj1PdzxNk6BhYJ/MsmX/5yTc+Z3QkaFNIyJlllZXVvfyG7mtrZ3dvf0/YO2CCKOSQsHLOB3DhKEUZ+0JJWM3IWcIM9hpOOMrtJ654FwQQP/VsYhsTw08KlLMZLKsvWjaxvfl4uNEryopFgpVholWy8YVWMquAzmHAr1fK/8PKnHTVv/7vUDHHnEl5ghIbqmEUorQVxSzMg414sECREeoQHpKvSRR4SVTK8fwxPl9KEbcPV8Cafu74kEeULEnqM6PSSHYrGWmv/VupF0z62E+mEkiY9ni9yIQRnANArYp5xgyWIFCHOqboV4iDjCUgWWUyGYi19ehnatap5WazcqjUswUxYcgzwoAhOcgTpogCZoAQwewQt4A+/ak/aqfWifs9aMNp85BH+kff0AZ1aVlQ==</latexit>

⌘(H) =
I
+
c (H)� I

�
c (H)

I
+
c (H) + |I�c (H)|

<latexit sha1_base64="JhiTn4bI7tg1M+Xd3njorsboSg8=">AAACJXicbZDLSgMxFIbPeK31NupSF8EiKNIyUxe6UCi60Z2CvUBnLJk004ZmLiQZoUz7Mm7c+xRuXCgiuPJVzLSK1wOBj++ckJzfizmTyrJejYnJqemZ2dxcfn5hcWnZXFmtySgRhFZJxCPR8LCknIW0qpjitBELigOP07rXO8n69WsqJIvCS9WPqRvgTsh8RrDSqmUeOlRhtH26g46Q4wtM0rMWudrNRBFlWNQ4/JK7aPBpB8OWWbBK1qjQX7A/oFA53iiQuzqct8wnpx2RJKChIhxL2bStWLkpFooRTod5J5E0xqSHO7SpMcQBlW462nKItrRpIz8S+oQKjez3GykOpOwHnp4MsOrK371M/tdrJso/cFMWxomiIRk/5CccqQhlkaE2E5Qo3teAiWD6r4h0sc5K6WDzOgT798p/oVYu2Xul8kWWBowrB+uwCdtgwz5U4BTOoQoEbuAeHuHJuDUejGfjZTw6YXzcWYMfZby9A0fHomw=</latexit>



Asymmetric films: critical current
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Positive and negative 
critical currents are different
<latexit sha1_base64="yeBoysOP4pPwIPN0Y2Fmf3UCeUk=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWoUVaZqT2AgoFN3VXwV6gHYdMmmlDMxeSjFCGgq/ixoUibn0Od76NaTuCiv4Q+PjPOZyT3wkZFdIwPrTU0vLK6lp6PbOxubW9o+/utUUQcUxaOGAB7zpIEEZ90pJUMtINOUGew0jHGV/O6p07wgUN/Bs5CYnloaFPXYqRVJatH1zZ+LaQa+ThBSzM+CRXaORtPWsUa4ZZO6vABVRLCZRr0Cwac2VBoqatv/cHAY484kvMkBA90wilFSMuKWZkmulHgoQIj9GQ9BT6yCPCiufnT+GxcgbQDbh6voRz9/tEjDwhJp6jOj0kR+J3bWb+VetF0q1aMfXDSBIfLxa5EYMygLMs4IBygiWbKECYU3UrxCPEEZYqsYwK4eun8H9onxbNctG8LmXr50kcaXAIjkAOmKAC6qABmqAFMIjBA3gCz9q99qi9aK+L1pSWzOyDH9LePgEv4ZMQ</latexit>

I
�
c (H) = �I

+
c (�H)

Nonreciprocal transport gives rise to 
SC diode effect with efficiency

Y. Hou, et t al. , arXiv:2205.09276v5

<latexit sha1_base64="nVFyrtrmZzls0Rc483oi+uZ/gTs="></latexit>

⌘(H) =
I
+
c (H)� |I�c (H)|
I
+
c (H) + |I�c (H)|



Critical state



Critical state
Meissner state

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

No vortices

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>



Critical state

For a stripe 

In the Meissner state,  |H| < Hs
<latexit sha1_base64="W1w9Ta9OCkWDZOb724CTcCVwakM=">AAAB73icbVDLSgNBEOyNrxhfUY9ehgRBEMJuctCDh6CXHCOYByRLmJ3MJkNmZ9eZWWHZ5CdE8KCIV3/HW/7GyeOgiQUNRVU33V1exJnStj21MhubW9s72d3c3v7B4VH++KSpwlgS2iAhD2Xbw4pyJmhDM81pO5IUBx6nLW90N/NbT1QqFooHnUTUDfBAMJ8RrI3UHtfGN6jWU7180S7Zc6B14ixJsVroXr5Mq0m9l//u9kMSB1RowrFSHceOtJtiqRnhdJLrxopGmIzwgHYMFTigyk3n907QuVH6yA+lKaHRXP09keJAqSTwTGeA9VCtejPxP68Ta//aTZmIYk0FWSzyY450iGbPoz6TlGieGIKJZOZWRIZYYqJNRDkTgrP68jpplktOpVS+N2ncwgJZOIMCXIADV1CFGtShAQQ4PMMbvFuP1qv1YX0uWjPWcuYU/sD6+gF0mJKP</latexit>

m = � dH

4⇡�2

W
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24
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W
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W

�?
<latexit sha1_base64="mUTHUz3ffQfGnmdwi5wlWl07HSs="></latexit>

Due to demagnetizing effects it is only by a factor                      smaller than
the magnetization of a cylinder with diameter       .

⇠ W/�?
<latexit sha1_base64="9oPPXd7cIM97/hPlb3NWz23GGic=">AAAB/XicbVDLSgMxFM3UV62v8bFzE1oEQagzdaHLohuXFewDOsOQyWTa0GQmJBlhLMWf8APcuFDErf/hrn9j+lho64HA4Zx7uDcnFIwq7Thjq7Cyura+UdwsbW3v7O7Z+wctlWYSkyZOWSo7IVKE0YQ0NdWMdIQkiIeMtMPBzcRvPxCpaJrc61wQn6NeQmOKkTZSYB95inLYPveYyUQo8ASRIrArTtWZAi4Td04q9bJ39jyu543A/vaiFGecJBozpFTXdYT2h0hqihkZlbxMEYHwAPVI19AEcaL84fT6ETwxSgTjVJqXaDhVfyeGiCuV89BMcqT7atGbiP953UzHV/6QJiLTJMGzRXHGoE7hpAoYUUmwZrkhCEtqboW4jyTC2hRWMiW4i19eJq1a1b2o1u5MG9dghiI4BmVwClxwCergFjRAE2DwCF7AG3i3nqxX68P6nI0WrHnmEPyB9fUDHN+X/A==</latexit>

W
<latexit sha1_base64="uKH8mrQVVUO49yrBmTzB7P4LqBI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm0sEzAXSJYwOzmbjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoVGfxj4+P9zmHOOnwiutON8Wbml5ZXVtfy6vbG5tb1T2N1rqDiVDOssFrFs+VSh4BHWNdcCW4lEGvoCm/7wapI371AqHkc3epSgF9J+xAPOqDZWrdktFJ2SMxX5C+4cihfv9nny9mlXu4WPTi9maYiRZoIq1XadRHsZlZozgWO7kypMKBvSPrYNRjRE5WXTQcfkyDg9EsTSvEiTqfuzI6OhUqPQN5Uh1QO1mE3M/7J2qoMzL+NRkmqM2OyjIBVEx2SyNelxiUyLkQHKJDezEjagkjJtbmObI7iLK/+FRrnknpTKNadYuYSZ8nAAh3AMLpxCBa6hCnVggHAPj/Bk3VoP1rP1MivNWfOeffgl6/UbFRmQHA==</latexit>

m =
1

c

Z
dy i(y)y

<latexit sha1_base64="A/Ry5y/rvZ9HWjnRDCKoar5pXYQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0WoICGpiG6kRTcuK9gHNKFMJpN26OTBzEQIMWs3bvwQNy4UcesXuPMj/Aenj4VWD1w4nHMv997jxowKaZqfWmFufmFxqbhcWlldW9/QN7daIko4Jk0csYh3XCQIoyFpSioZ6cScoMBlpO0OL0Z++4ZwQaPwWqYxcQLUD6lPMZJK6um7ATyDts8Rzqw8wzm0aSihl0L7ENJKegDTnl42DXMM+JdYU1Ku14zj2u3XQ6Onf9hehJOAhBIzJETXMmPpZIhLihnJS3YiSIzwEPVJV9EQBUQ42fiVHO4rxYN+xFWpQ8bqz4kMBUKkgas6AyQHYtYbif953UT6p05GwziRJMSTRX7CoIzgKBfoUU6wZKkiCHOqboV4gFQuUqVXUiFYsy//Ja2qYR0Z1SuVxjmYoAh2wB6oAAucgDq4BA3QBBjcgUfwDF60e+1Je9XeJq0FbTqzDX5Be/8GcFibzg==</latexit>

M =
1

2c

Z
r⇥ j dV

<latexit sha1_base64="ZyF/uxe2TH71E9VyBLGV0Otp9tE="></latexit>



Critical state
Meissner state

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

No vortices

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>



Critical state
Just above the penetration field

Vortices start to penetrate, but are 
trapped in a region where the 
Meissner current reaches depinning 
current    

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>



Critical state
Above the penetration field

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

i = ip
<latexit sha1_base64="Y82SlAnqduNRV0n8dxDJqUNH9rc=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiirS40I0J0Y1LTCyQQEOmwxQmTKfNzJSENHyDGxca49ZP8Af8A3d+iK4dCgsFT3KTk3Puzb33+DFnStv2p5VbWV1b38hvFopb2zu7pb39hooSSahLIh7Jlo8V5UxQVzPNaSuWFIc+p01/eD31myMqFYvEnR7H1AtxX7CAEayN5LJL1o27pbJdsTOgZeLMSbl2/PX2Pip+17ulj04vIklIhSYcK9V27Fh7KZaaEU4nhU6iaIzJEPdp21CBQ6q8NDt2gk6M0kNBJE0JjTL190SKQ6XGoW86Q6wHatGbiv957UQHF17KRJxoKshsUZBwpCM0/Rz1mKRE87EhmEhmbkVkgCUm2uRTMCE4iy8vk0a14pxVqrcmjSuYIQ+HcASn4MA51OAG6uACAQb38AhPlrAerGfrZdaas+YzB/AH1usPX0SS0w==</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

n = H/�0
<latexit sha1_base64="dLFx9Y2gcXBAB5wGFF9iIoqqeAo=">AAAB8XicbVDLSsNAFL2pr1pfVZduhhZBEGpSF7oRim66rGAf2IQymU7aoZNJmJkIIfQvunGhiFv/xl3/xuljoa0HLhzOuZd77/FjzpS27amV29jc2t7J7xb29g8Oj4rHJy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt+6OHmd9+oVKxSDzpNKZeiAeCBYxgbaRncVe/chtD1rN7xbJdsedA68RZknKt5F5OprW00St+u/2IJCEVmnCsVNexY+1lWGpGOB0X3ETRGJMRHtCuoQKHVHnZ/OIxOjdKHwWRNCU0mqu/JzIcKpWGvukMsR6qVW8m/ud1Ex3cehkTcaKpIItFQcKRjtDsfdRnkhLNU0MwkczcisgQS0y0CalgQnBWX14nrWrFua5UH00a97BAHs6gBBfgwA3UoA4NaAIBARN4g3dLWa/Wh/W5aM1Zy5lT+APr6wd4+5Mb</latexit>



Critical state
Above the penetration field

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

i = ip
<latexit sha1_base64="Y82SlAnqduNRV0n8dxDJqUNH9rc=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiirS40I0J0Y1LTCyQQEOmwxQmTKfNzJSENHyDGxca49ZP8Af8A3d+iK4dCgsFT3KTk3Puzb33+DFnStv2p5VbWV1b38hvFopb2zu7pb39hooSSahLIh7Jlo8V5UxQVzPNaSuWFIc+p01/eD31myMqFYvEnR7H1AtxX7CAEayN5LJL1o27pbJdsTOgZeLMSbl2/PX2Pip+17ulj04vIklIhSYcK9V27Fh7KZaaEU4nhU6iaIzJEPdp21CBQ6q8NDt2gk6M0kNBJE0JjTL190SKQ6XGoW86Q6wHatGbiv957UQHF17KRJxoKshsUZBwpCM0/Rz1mKRE87EhmEhmbkVkgCUm2uRTMCE4iy8vk0a14pxVqrcmjSuYIQ+HcASn4MA51OAG6uACAQb38AhPlrAerGfrZdaas+YzB/AH1usPX0SS0w==</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

n = H/�0
<latexit sha1_base64="dLFx9Y2gcXBAB5wGFF9iIoqqeAo=">AAAB8XicbVDLSsNAFL2pr1pfVZduhhZBEGpSF7oRim66rGAf2IQymU7aoZNJmJkIIfQvunGhiFv/xl3/xuljoa0HLhzOuZd77/FjzpS27amV29jc2t7J7xb29g8Oj4rHJy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt+6OHmd9+oVKxSDzpNKZeiAeCBYxgbaRncVe/chtD1rN7xbJdsedA68RZknKt5F5OprW00St+u/2IJCEVmnCsVNexY+1lWGpGOB0X3ETRGJMRHtCuoQKHVHnZ/OIxOjdKHwWRNCU0mqu/JzIcKpWGvukMsR6qVW8m/ud1Ex3cehkTcaKpIItFQcKRjtDsfdRnkhLNU0MwkczcisgQS0y0CalgQnBWX14nrWrFua5UH00a97BAHs6gBBfgwA3UoA4NaAIBARN4g3dLWa/Wh/W5aM1Zy5lT+APr6wd4+5Mb</latexit>



Critical state
Increasing external field

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

i = ip
<latexit sha1_base64="Y82SlAnqduNRV0n8dxDJqUNH9rc=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiirS40I0J0Y1LTCyQQEOmwxQmTKfNzJSENHyDGxca49ZP8Af8A3d+iK4dCgsFT3KTk3Puzb33+DFnStv2p5VbWV1b38hvFopb2zu7pb39hooSSahLIh7Jlo8V5UxQVzPNaSuWFIc+p01/eD31myMqFYvEnR7H1AtxX7CAEayN5LJL1o27pbJdsTOgZeLMSbl2/PX2Pip+17ulj04vIklIhSYcK9V27Fh7KZaaEU4nhU6iaIzJEPdp21CBQ6q8NDt2gk6M0kNBJE0JjTL190SKQ6XGoW86Q6wHatGbiv957UQHF17KRJxoKshsUZBwpCM0/Rz1mKRE87EhmEhmbkVkgCUm2uRTMCE4iy8vk0a14pxVqrcmjSuYIQ+HcASn4MA51OAG6uACAQb38AhPlrAerGfrZdaas+YzB/AH1usPX0SS0w==</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

n = H/�0
<latexit sha1_base64="dLFx9Y2gcXBAB5wGFF9iIoqqeAo=">AAAB8XicbVDLSsNAFL2pr1pfVZduhhZBEGpSF7oRim66rGAf2IQymU7aoZNJmJkIIfQvunGhiFv/xl3/xuljoa0HLhzOuZd77/FjzpS27amV29jc2t7J7xb29g8Oj4rHJy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt+6OHmd9+oVKxSDzpNKZeiAeCBYxgbaRncVe/chtD1rN7xbJdsedA68RZknKt5F5OprW00St+u/2IJCEVmnCsVNexY+1lWGpGOB0X3ETRGJMRHtCuoQKHVHnZ/OIxOjdKHwWRNCU0mqu/JzIcKpWGvukMsR6qVW8m/ud1Ex3cehkTcaKpIItFQcKRjtDsfdRnkhLNU0MwkczcisgQS0y0CalgQnBWX14nrWrFua5UH00a97BAHs6gBBfgwA3UoA4NaAIBARN4g3dLWa/Wh/W5aM1Zy5lT+APr6wd4+5Mb</latexit>



Critical state
Magnetization, 

m(H) = dH
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<latexit sha1_base64="i4S1aVFfGjQ6dsxP9ygX92qMbqE="></latexit>

�M
<latexit sha1_base64="vyXhY4X9D/1+5nhvmg50z9+QjxA=">AAAB6XicbVC7TgMxENzjmYRXgJLGIkKiIboLBZQRNDRIAZGHSE6Rz/ElVnz2yfYholP+gIYCBLR8AP9Cx9eA8yggYaSVRjO72t0JYs60cd0vZ2FxaXllNZPNra1vbG7lt3dqWiaK0CqRXKpGgDXlTNCqYYbTRqwojgJO60H/fOTX76jSTIobM4ipH+GuYCEj2Fjp+uiynS+4RXcMNE+8KSmUs/Hr7cf9d6Wd/2x1JEkiKgzhWOum58bGT7EyjHA6zLUSTWNM+rhLm5YKHFHtp+NLh+jAKh0USmVLGDRWf0+kONJ6EAW2M8Kmp2e9kfif10xMeOqnTMSJoYJMFoUJR0ai0duowxQlhg8swUQxeysiPawwMTacnA3Bm315ntRKRe+4WLqyaZzBBBnYg304BA9OoAwXUIEqEAjhAZ7g2ek7j86L8zZpXXCmM7vwB877Dy7ikNo=</latexit>

H
<latexit sha1_base64="CVvm2GpshlcYpRfQsOR8O0hbqCA=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm1SJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzhzSRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr50jXMlIUjOIZTcOEcSlCGCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf/k6QDQ==</latexit>

/ Hp
<latexit sha1_base64="2AXS1dGBCqH9LrKyRN03I5nejXg=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFN11WsA+YDiWTZtrQTBKSjFBKP8ONC0Xc+jXu/BvTdhbaeiBwOOdecs+JFWfG+v63V9jY3NreKe6W9vYPDo/KxydtIzNNaItILnU3xoZyJmjLMstpV2mK05jTTjy+n/udJ6oNk+LRThSNUjwULGEEWyeFPaWlshI1+qpfrvhVfwG0ToKcVCBHs1/+6g0kyVIqLOHYmDDwlY2mWFtGOJ2VepmhCpMxHtLQUYFTaqLp4uQZunDKACVSuycsWqi/N6Y4NWaSxm4yxXZkVr25+J8XZja5jaZMqMxSQZYfJRlHLuQ8PxowTYnlE0cw0czdisgIa0ysa6nkSghWI6+Tdq0aXFVrD9eV+l1eRxHO4BwuIYAbqEMDmtACAhKe4RXePOu9eO/ex3K04OU7p/AH3ucPHM2RIw==</latexit>

H > Hs
<latexit sha1_base64="0OLDMBPjfBK4GZlZONFZdbpJMQk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CRFLz1WMG2hDWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj+5nfekKleSIfzTjFIKYDySPOqLGSX7+t93SvVHYr7hxklXg5KUOORq/01e0nLItRGiao1h3PTU0wocpwJnBa7GYaU8pGdIAdSyWNUQeT+bFTcm6VPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noJphwmWYGJVssijJBTEJmn5M+V8iMGFtCmeL2VsKGVFFmbD5FG4K3/PIqaVYr3mWl+nBVrt3lcRTgFM7gAjy4hhrUoQE+MODwDK/w5kjnxXl3Phata04+cwJ/4Hz+AD65jlA=</latexit>

m(H ! 1) =
3

2

dHp

4⇡�2

W
3
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<latexit sha1_base64="CTfXoRCQGptNebP4hykF7+hP2Mc="></latexit>



Critical state
Decreasing external field

In the vortex free region  

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

i = ip
<latexit sha1_base64="Y82SlAnqduNRV0n8dxDJqUNH9rc=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiirS40I0J0Y1LTCyQQEOmwxQmTKfNzJSENHyDGxca49ZP8Af8A3d+iK4dCgsFT3KTk3Puzb33+DFnStv2p5VbWV1b38hvFopb2zu7pb39hooSSahLIh7Jlo8V5UxQVzPNaSuWFIc+p01/eD31myMqFYvEnR7H1AtxX7CAEayN5LJL1o27pbJdsTOgZeLMSbl2/PX2Pip+17ulj04vIklIhSYcK9V27Fh7KZaaEU4nhU6iaIzJEPdp21CBQ6q8NDt2gk6M0kNBJE0JjTL190SKQ6XGoW86Q6wHatGbiv957UQHF17KRJxoKshsUZBwpCM0/Rz1mKRE87EhmEhmbkVkgCUm2uRTMCE4iy8vk0a14pxVqrcmjSuYIQ+HcASn4MA51OAG6uACAQb38AhPlrAerGfrZdaas+YzB/AH1usPX0SS0w==</latexit>

n = H/�0
<latexit sha1_base64="dLFx9Y2gcXBAB5wGFF9iIoqqeAo=">AAAB8XicbVDLSsNAFL2pr1pfVZduhhZBEGpSF7oRim66rGAf2IQymU7aoZNJmJkIIfQvunGhiFv/xl3/xuljoa0HLhzOuZd77/FjzpS27amV29jc2t7J7xb29g8Oj4rHJy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt+6OHmd9+oVKxSDzpNKZeiAeCBYxgbaRncVe/chtD1rN7xbJdsedA68RZknKt5F5OprW00St+u/2IJCEVmnCsVNexY+1lWGpGOB0X3ETRGJMRHtCuoQKHVHnZ/OIxOjdKHwWRNCU0mqu/JzIcKpWGvukMsR6qVW8m/ud1Ex3cehkTcaKpIItFQcKRjtDsfdRnkhLNU0MwkczcisgQS0y0CalgQnBWX14nrWrFua5UH00a97BAHs6gBBfgwA3UoA4NaAIBARN4g3dLWa/Wh/W5aM1Zy5lT+APr6wd4+5Mb</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

n = H0/�0
<latexit sha1_base64="7GHft8mQKbvqrJv0FUeGgOKJROk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LC2CINSkHvQiFL30WMF+QBPDZrtpl242YXejhNJ/4cGLB0W8+l+89d+4bT1o64OBx3szzMwLEs6Utu2JlVtZXVvfyG8WtrZ3dveK+wctFaeS0CaJeSw7AVaUM0GbmmlOO4mkOAo4bQfDm6nffqBSsVjc6SyhXoT7goWMYG2ke4GuUN23z9zGgPm2XyzbFXsGtEycH1KuldzTp0kta/jFL7cXkzSiQhOOleo6dqK9EZaaEU7HBTdVNMFkiPu0a6jAEVXeaHb1GB0bpYfCWJoSGs3U3xMjHCmVRYHpjLAeqEVvKv7ndVMdXnojJpJUU0Hmi8KUIx2jaQSoxyQlmmeGYCKZuRWRAZaYaBNUwYTgLL68TFrVinNeqd6aNK5hjjwcQQlOwIELqEEdGtAEAhKe4RXerEfrxXq3PuatOetn5hD+wPr8BlDAlBI=</latexit>

In the vortex free region  

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

i(y) =
cd (H �H0)

4⇡�2
y + ip

<latexit sha1_base64="/xkkBBXgE3mzMRWokM8CUVRULpA="></latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

In the vortex filled region current 
can be less than critical current.  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

Different from the usual sand pile 
Bean model.  

+jc
<latexit sha1_base64="lRDqwMrrSpsXJIUyjAUYecQ7Sxs=">AAAB63icbVDLSgNBEOyNrxhfUY+KDAZBEMJuPOgx6MVjAuYBSQizk9lkzMzsMjMrhCVHr148KOLVf8h3ePMb/AlnEw+aWNBQVHXT3eVHnGnjup9OZml5ZXUtu57b2Nza3snv7tV1GCtCayTkoWr6WFPOJK0ZZjhtRopi4XPa8IfXqd+4p0qzUN6aUUQ7AvclCxjBJpXO7rqkmy+4RXcKtEi8H1IoH06qXw9Hk0o3/9HuhSQWVBrCsdYtz41MJ8HKMMLpONeONY0wGeI+bVkqsaC6k0xvHaMTq/RQECpb0qCp+nsiwULrkfBtp8BmoOe9VPzPa8UmuOwkTEaxoZLMFgUxRyZE6eOoxxQlho8swUQxeysiA6wwMTaenA3Bm395kdRLRe+8WKraNK5ghiwcwDGcggcXUIYbqEANCAzgEZ7hxRHOk/PqvM1aM87PzD78gfP+DZcGkaQ=</latexit>

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

�jc
<latexit sha1_base64="taIMrx2ccnHYcln786wDMdTqo8g=">AAAB63icbVC7SgNBFL0bXzG+opaKDAbBxrAbCy2DNpYJmAckIcxOZpMxM7PLzKwQlpS2NhaK2PoP+Q47v8GfcDax0MQDFw7n3Mu99/gRZ9q47qeTWVpeWV3Lruc2Nre2d/K7e3UdxorQGgl5qJo+1pQzSWuGGU6bkaJY+Jw2/OF16jfuqdIslLdmFNGOwH3JAkawSaWzuy7p5gtu0Z0CLRLvhxTKh5Pq18PRpNLNf7R7IYkFlYZwrHXLcyPTSbAyjHA6zrVjTSNMhrhPW5ZKLKjuJNNbx+jEKj0UhMqWNGiq/p5IsNB6JHzbKbAZ6HkvFf/zWrEJLjsJk1FsqCSzRUHMkQlR+jjqMUWJ4SNLMFHM3orIACtMjI0nZ0Pw5l9eJPVS0Tsvlqo2jSuYIQsHcAyn4MEFlOEGKlADAgN4hGd4cYTz5Lw6b7PWjPMzsw9/4Lx/A5oUkaY=</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

In the vortex filled region current 
can be less than critical current.  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

Different from the usual sand pile 
Bean model.  

+jc
<latexit sha1_base64="lRDqwMrrSpsXJIUyjAUYecQ7Sxs=">AAAB63icbVDLSgNBEOyNrxhfUY+KDAZBEMJuPOgx6MVjAuYBSQizk9lkzMzsMjMrhCVHr148KOLVf8h3ePMb/AlnEw+aWNBQVHXT3eVHnGnjup9OZml5ZXUtu57b2Nza3snv7tV1GCtCayTkoWr6WFPOJK0ZZjhtRopi4XPa8IfXqd+4p0qzUN6aUUQ7AvclCxjBJpXO7rqkmy+4RXcKtEi8H1IoH06qXw9Hk0o3/9HuhSQWVBrCsdYtz41MJ8HKMMLpONeONY0wGeI+bVkqsaC6k0xvHaMTq/RQECpb0qCp+nsiwULrkfBtp8BmoOe9VPzPa8UmuOwkTEaxoZLMFgUxRyZE6eOoxxQlho8swUQxeysiA6wwMTaenA3Bm395kdRLRe+8WKraNK5ghiwcwDGcggcXUIYbqEANCAzgEZ7hxRHOk/PqvM1aM87PzD78gfP+DZcGkaQ=</latexit>

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

y
<latexit sha1_base64="rCBa7mVRMzfjww1baqG+iyGfxJQ=">AAAB6HicbVDJSgNBEK2JW4xb1KMijUHwFGbiQY9BLx4TMAskQ+jp1CRteha6e4Qw5OjJiwdFvPoV+Q5vfoM/YWc5aOKDgsd7VVTV82LBlbbtLyuzsrq2vpHdzG1t7+zu5fcP6ipKJMMai0Qkmx5VKHiINc21wGYskQaewIY3uJn4jQeUikfhnR7G6Aa0F3KfM6qNVB128gW7aE9BlokzJ4Xy8bj6/XgyrnTyn+1uxJIAQ80EVarl2LF2Uyo1ZwJHuXaiMKZsQHvYMjSkASo3nR46ImdG6RI/kqZCTabq74mUBkoNA890BlT31aI3Ef/zWon2r9yUh3GiMWSzRX4iiI7I5GvS5RKZFkNDKJPc3EpYn0rKtMkmZ0JwFl9eJvVS0bkolqomjWuYIQtHcArn4MAllOEWKlADBghP8AKv1r31bL1Z77PWjDWfOYQ/sD5+ANYKkKg=</latexit>

�jc
<latexit sha1_base64="taIMrx2ccnHYcln786wDMdTqo8g=">AAAB63icbVC7SgNBFL0bXzG+opaKDAbBxrAbCy2DNpYJmAckIcxOZpMxM7PLzKwQlpS2NhaK2PoP+Q47v8GfcDax0MQDFw7n3Mu99/gRZ9q47qeTWVpeWV3Lruc2Nre2d/K7e3UdxorQGgl5qJo+1pQzSWuGGU6bkaJY+Jw2/OF16jfuqdIslLdmFNGOwH3JAkawSaWzuy7p5gtu0Z0CLRLvhxTKh5Pq18PRpNLNf7R7IYkFlYZwrHXLcyPTSbAyjHA6zrVjTSNMhrhPW5ZKLKjuJNNbx+jEKj0UhMqWNGiq/p5IsNB6JHzbKbAZ6HkvFf/zWrEJLjsJk1FsqCSzRUHMkQlR+jjqMUWJ4SNLMFHM3orIACtMjI0nZ0Pw5l9eJPVS0Tsvlqo2jSuYIQsHcAyn4MEFlOEGKlADAgN4hGd4cYTz5Lw6b7PWjPMzsw9/4Lx/A5oUkaY=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

n = H0/�0
<latexit sha1_base64="7GHft8mQKbvqrJv0FUeGgOKJROk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LC2CINSkHvQiFL30WMF+QBPDZrtpl242YXejhNJ/4cGLB0W8+l+89d+4bT1o64OBx3szzMwLEs6Utu2JlVtZXVvfyG8WtrZ3dveK+wctFaeS0CaJeSw7AVaUM0GbmmlOO4mkOAo4bQfDm6nffqBSsVjc6SyhXoT7goWMYG2ke4GuUN23z9zGgPm2XyzbFXsGtEycH1KuldzTp0kta/jFL7cXkzSiQhOOleo6dqK9EZaaEU7HBTdVNMFkiPu0a6jAEVXeaHb1GB0bpYfCWJoSGs3U3xMjHCmVRYHpjLAeqEVvKv7ndVMdXnojJpJUU0Hmi8KUIx2jaQSoxyQlmmeGYCKZuRWRAZaYaBNUwYTgLL68TFrVinNeqd6aNK5hjjwcQQlOwIELqEEdGtAEAhKe4RXerEfrxXq3PuatOetn5hD+wPr8BlDAlBI=</latexit>

In the vortex free region  �ip
<latexit sha1_base64="nNYAZuF1ZcU4S5+/85Q09HLEYeY=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiRtLiQpdENy4xsUACDZkOU5gwnTYzUxLS8A1uXGiMWz/BH/AP3PkhunYKLBQ8yU1Ozrk3997jx5wpbdufVm5ldW19I79ZKG5t7+yW9vYbKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3hdeY3R1QqFok7PY6pF+K+YAEjWBvJPWPduNAtle2KPQVaJs6clGvHX2/vo+J3vVv66PQikoRUaMKxUm3HjrWXYqkZ4XRS6CSKxpgMcZ+2DRU4pMpLp8dO0IlReiiIpCmh0VT9PZHiUKlx6JvOEOuBWvQy8T+vnejg0kuZiBNNBZktChKOdISyz1GPSUo0HxuCiWTmVkQGWGKiTT5ZCM7iy8ukUa0455XqrUnjCmbIwyEcwSk4cAE1uIE6uECAwT08wpMlrAfr2XqZteas+cwB/IH1+gO2ipJk</latexit>

When current in the vortex plateau drops 
below          vortices move out�ip

<latexit sha1_base64="nNYAZuF1ZcU4S5+/85Q09HLEYeY=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiRtLiQpdENy4xsUACDZkOU5gwnTYzUxLS8A1uXGiMWz/BH/AP3PkhunYKLBQ8yU1Ozrk3997jx5wpbdufVm5ldW19I79ZKG5t7+yW9vYbKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3hdeY3R1QqFok7PY6pF+K+YAEjWBvJPWPduNAtle2KPQVaJs6clGvHX2/vo+J3vVv66PQikoRUaMKxUm3HjrWXYqkZ4XRS6CSKxpgMcZ+2DRU4pMpLp8dO0IlReiiIpCmh0VT9PZHiUKlx6JvOEOuBWvQy8T+vnejg0kuZiBNNBZktChKOdISyz1GPSUo0HxuCiWTmVkQGWGKiTT5ZCM7iy8ukUa0455XqrUnjCmbIwyEcwSk4cAE1uIE6uECAwT08wpMlrAfr2XqZteas+cwB/IH1+gO2ipJk</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

i(y) =
cd (H �H0)

4⇡�2
y + ip

<latexit sha1_base64="/xkkBBXgE3mzMRWokM8CUVRULpA="></latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

H/�0
<latexit sha1_base64="Z/cW7Wyx1KpzUCld3t4vyWXoHno=">AAAB73icbVDLSsNAFL2pr1pfVZduhhZBEGpSF7osuumygn1AE8pkOmmHTibpzEQIoT8hggtF3Po77vo3Th8LbT1w4XDOvdx7jx9zprRtT63cxubW9k5+t7C3f3B4VDw+aakokYQ2ScQj2fGxopwJ2tRMc9qJJcWhz2nbH93P/PYTlYpF4lGnMfVCPBAsYARrI3XqV25jyHp2r1i2K/YcaJ04S1KuldzLl2ktbfSK324/IklIhSYcK9V17Fh7GZaaEU4nBTdRNMZkhAe0a6jAIVVeNr93gs6N0kdBJE0Jjebq74kMh0qloW86Q6yHatWbif953UQHt17GRJxoKshiUZBwpCM0ex71maRE89QQTCQztyIyxBITbSIqmBCc1ZfXSataca4r1QeTxh0skIczKMEFOHADNahDA5pAgMMzvMG7NbZerQ/rc9Gas5Yzp/AH1tcPJhSSXA==</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

n = H0/�0
<latexit sha1_base64="7GHft8mQKbvqrJv0FUeGgOKJROk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LC2CINSkHvQiFL30WMF+QBPDZrtpl242YXejhNJ/4cGLB0W8+l+89d+4bT1o64OBx3szzMwLEs6Utu2JlVtZXVvfyG8WtrZ3dveK+wctFaeS0CaJeSw7AVaUM0GbmmlOO4mkOAo4bQfDm6nffqBSsVjc6SyhXoT7goWMYG2ke4GuUN23z9zGgPm2XyzbFXsGtEycH1KuldzTp0kta/jFL7cXkzSiQhOOleo6dqK9EZaaEU7HBTdVNMFkiPu0a6jAEVXeaHb1GB0bpYfCWJoSGs3U3xMjHCmVRYHpjLAeqEVvKv7ndVMdXnojJpJUU0Hmi8KUIx2jaQSoxyQlmmeGYCKZuRWRAZaYaBNUwYTgLL68TFrVinNeqd6aNK5hjjwcQQlOwIELqEEdGtAEAhKe4RXerEfrxXq3PuatOetn5hD+wPr8BlDAlBI=</latexit>

In the vortex free region  �ip
<latexit sha1_base64="nNYAZuF1ZcU4S5+/85Q09HLEYeY=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiRtLiQpdENy4xsUACDZkOU5gwnTYzUxLS8A1uXGiMWz/BH/AP3PkhunYKLBQ8yU1Ozrk3997jx5wpbdufVm5ldW19I79ZKG5t7+yW9vYbKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3hdeY3R1QqFok7PY6pF+K+YAEjWBvJPWPduNAtle2KPQVaJs6clGvHX2/vo+J3vVv66PQikoRUaMKxUm3HjrWXYqkZ4XRS6CSKxpgMcZ+2DRU4pMpLp8dO0IlReiiIpCmh0VT9PZHiUKlx6JvOEOuBWvQy8T+vnejg0kuZiBNNBZktChKOdISyz1GPSUo0HxuCiWTmVkQGWGKiTT5ZCM7iy8ukUa0455XqrUnjCmbIwyEcwSk4cAE1uIE6uECAwT08wpMlrAfr2XqZteas+cwB/IH1+gO2ipJk</latexit>

At lower fields vortices start to leave the 
sample

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

i(y) =
cd (H �H0)

4⇡�2
y + ip

<latexit sha1_base64="/xkkBBXgE3mzMRWokM8CUVRULpA="></latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

n = H0/�0
<latexit sha1_base64="7GHft8mQKbvqrJv0FUeGgOKJROk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LC2CINSkHvQiFL30WMF+QBPDZrtpl242YXejhNJ/4cGLB0W8+l+89d+4bT1o64OBx3szzMwLEs6Utu2JlVtZXVvfyG8WtrZ3dveK+wctFaeS0CaJeSw7AVaUM0GbmmlOO4mkOAo4bQfDm6nffqBSsVjc6SyhXoT7goWMYG2ke4GuUN23z9zGgPm2XyzbFXsGtEycH1KuldzTp0kta/jFL7cXkzSiQhOOleo6dqK9EZaaEU7HBTdVNMFkiPu0a6jAEVXeaHb1GB0bpYfCWJoSGs3U3xMjHCmVRYHpjLAeqEVvKv7ndVMdXnojJpJUU0Hmi8KUIx2jaQSoxyQlmmeGYCKZuRWRAZaYaBNUwYTgLL68TFrVinNeqd6aNK5hjjwcQQlOwIELqEEdGtAEAhKe4RXerEfrxXq3PuatOetn5hD+wPr8BlDAlBI=</latexit>

In the vortex free region  �ip
<latexit sha1_base64="nNYAZuF1ZcU4S5+/85Q09HLEYeY=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiRtLiQpdENy4xsUACDZkOU5gwnTYzUxLS8A1uXGiMWz/BH/AP3PkhunYKLBQ8yU1Ozrk3997jx5wpbdufVm5ldW19I79ZKG5t7+yW9vYbKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3hdeY3R1QqFok7PY6pF+K+YAEjWBvJPWPduNAtle2KPQVaJs6clGvHX2/vo+J3vVv66PQikoRUaMKxUm3HjrWXYqkZ4XRS6CSKxpgMcZ+2DRU4pMpLp8dO0IlReiiIpCmh0VT9PZHiUKlx6JvOEOuBWvQy8T+vnejg0kuZiBNNBZktChKOdISyz1GPSUo0HxuCiWTmVkQGWGKiTT5ZCM7iy8ukUa0455XqrUnjCmbIwyEcwSk4cAE1uIE6uECAwT08wpMlrAfr2XqZteas+cwB/IH1+gO2ipJk</latexit>

Later outer plateau disappears and we 
have the Meissner state there

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

i(y) =
cd (H �H0)

4⇡�2
y + ip

<latexit sha1_base64="/xkkBBXgE3mzMRWokM8CUVRULpA="></latexit>



Critical state
Decreasing magnetic field from 

n
<latexit sha1_base64="076NV50ywdgSDpYgvWQzbqNuSPo=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdEtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fN/WQMw==</latexit>

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

W/2
<latexit sha1_base64="Xbm0VGKz0u9HlXz1z6FdOeF0bSg=">AAAB6nicbVDLSgNBEOyJrxhfUY9ehgRBEOJuPOgx6MVjRPOAZAmzk9lkyOzsMjMrLEs+wYuIIl79Im/5GyePgyYWNBRV3XR3+bHg2jjOBOXW1jc2t/LbhZ3dvf2D4uFRU0eJoqxBIxGptk80E1yyhuFGsHasGAl9wVr+6Hbqt56Y0jySjyaNmReSgeQBp8RY6aF1Ue0Vy07FmQGvEndByrVS9/x1UkvrveJ3tx/RJGTSUEG07rhObLyMKMOpYONCN9EsJnREBqxjqSQh0142O3WMT63Sx0GkbEmDZ+rviYyEWqehbztDYoZ62ZuK/3mdxATXXsZlnBgm6XxRkAhsIjz9G/e5YtSI1BJCFbe3YjokilBj0ynYENzll1dJs1pxLyvVe5vGDcyRhxMowRm4cAU1uIM6NIDCAJ7hDd6RQC/oA33OW3NoMXMMf4C+fgCt5pBf</latexit>

�W/2
<latexit sha1_base64="3o+meQrhIS15hxuw50/mXD+W/lM=">AAAB63icbVBNSwMxEJ2tX7V+VT16CS2CINbdetBj0YvHCvYD2qVk02wbmmSXJCuUpX/Bi4IiXv1D3vpvzLY9aOuDgcd7M8zMC2LOtHHdqZNbW9/Y3MpvF3Z29/YPiodHTR0litAGiXik2gHWlDNJG4YZTtuxolgEnLaC0V3mt56o0iySj2YcU1/ggWQhI9hk0kXrstorlt2KOwNaJd6ClGul7vnrtDau94rf3X5EEkGlIRxr3fHc2PgpVoYRTieFbqJpjMkID2jHUokF1X46u3WCTq3SR2GkbEmDZurviRQLrccisJ0Cm6Fe9jLxP6+TmPDGT5mME0MlmS8KE45MhLLHUZ8pSgwfW4KJYvZWRIZYYWJsPAUbgrf88ippViveVaX6YNO4hTnycAIlOAMPrqEG91CHBhAYwjO8wbsjnBfnw/mct+acxcwx/IHz9QMXmJCW</latexit>

i(y) =
cdH

4⇡�2
y

<latexit sha1_base64="vcTqtPm8SStCW2T9N3mtdqV/K34="></latexit>

In the vortex filled region  

0
<latexit sha1_base64="915q0bEp7EfiOzjyQF8Oqt8vCpI=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNbdbKLoldyrnL3hzKF682+fJ26dd7RY+Or2YphEKTTlRqu25ifYzIjWjHMd2J1WYEDokfWwbFCRC5WfTQcfOkXF6ThhL84R2pu7PjoxESo2iwFRGRA/UYjYx/8vaqQ7P/IyJJNUo6OyjMOWOjp3J1k6PSaSajwwQKpmZ1aEDIgnV5ja2OYK3uPJfaJRL3kmpXHOLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Adnuj/U=</latexit>

is
<latexit sha1_base64="Xus/3mVFAsB8hilSAN0qP87SeKY=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsbFM0DwgLmF2cpMMmZ1dZmaFsOQTbCwUsbX1L/wCOxu/xcmj0MQDFw7n3Mu99wSx4Nq47peTWVldW9/Ibua2tnd29/L7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZDK8mfvMeleaRvDWjGP2Q9iXvcUaNlW54R3fyBbfoTkGWiTcnhfJR7Zu/Vz6qnfznXTdiSYjSMEG1bntubPyUKsOZwHHuLtEYUzakfWxbKmmI2k+np47JqVW6pBcpW9KQqfp7IqWh1qMwsJ0hNQO96E3E/7x2YnqXfsplnBiUbLaolwhiIjL5m3S5QmbEyBLKFLe3EjagijJj08nZELzFl5dJo1T0zoulmk2jAjNk4RhO4Aw8uIAyXEMV6sCgDw/wBM+OcB6dF+d11ppx5jOH8AfO2w841JF0</latexit>

ip
<latexit sha1_base64="7vMtB41UDYG++QacmMb4V9Ez+b0=">AAAB6nicbVC7TgMxENwLr5DwCFDSWAQkquguFFBG0FAGQR5Scop8ji+x4rNPti9SdMon0FCAEC3fwA/wB3R8CNQ4jwISRlppNLOr3Z0g5kwb1/10Miura+sb2c1cfmt7Z7ewt1/XMlGE1ojkUjUDrClngtYMM5w2Y0VxFHDaCAZXE78xpEozKe7MKKZ+hHuChYxgY6Vb1ok7haJbcqdAy8Sbk2Ll+OvtfZj/rnYKH+2uJElEhSEca93y3Nj4KVaGEU7HuXaiaYzJAPdoy1KBI6r9dHrqGJ1YpYtCqWwJg6bq74kUR1qPosB2Rtj09aI3Ef/zWokJL/yUiTgxVJDZojDhyEg0+Rt1maLE8JElmChmb0WkjxUmxqaTsyF4iy8vk3q55J2Vyjc2jUuYIQuHcASn4ME5VOAaqlADAj24h0d4crjz4Dw7L7PWjDOfOYA/cF5/ABdwkhk=</latexit>

d i

d y
=

cd

4⇡�2
[H � n(y)�0]

<latexit sha1_base64="5BO+2/NJDfPMFAn0rdxbwaUbar8="></latexit>

H0
<latexit sha1_base64="FZS/cogfcjKBWWLehSGj74fNG60=">AAAB6nicbVC7SgNBFL0bXzG+ooKNzWAQrMJuLLQMsUmZoHlAsoTZyWwyZHZmmZkVwpJPsLFQxNbWv/AL7Gz8FiePQhMPXDiccy/33hPEnGnjul9OZm19Y3Mru53b2d3bP8gfHjW1TBShDSK5VO0Aa8qZoA3DDKftWFEcBZy2gtHN1G/dU6WZFHdmHFM/wgPBQkawsdJttef28gW36M6AVom3IIXySf2bvVc+ar38Z7cvSRJRYQjHWnc8NzZ+ipVhhNNJrptoGmMywgPasVTgiGo/nZ06QedW6aNQKlvCoJn6eyLFkdbjKLCdETZDvexNxf+8TmLCaz9lIk4MFWS+KEw4MhJN/0Z9pigxfGwJJorZWxEZYoWJsenkbAje8surpFkqepfFUt2mUYE5snAKZ3ABHlxBGapQgwYQGMADPMGzw51H58V5nbdmnMXMMfyB8/YDoPOREA==</latexit>

n = H0/�0
<latexit sha1_base64="7GHft8mQKbvqrJv0FUeGgOKJROk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LC2CINSkHvQiFL30WMF+QBPDZrtpl242YXejhNJ/4cGLB0W8+l+89d+4bT1o64OBx3szzMwLEs6Utu2JlVtZXVvfyG8WtrZ3dveK+wctFaeS0CaJeSw7AVaUM0GbmmlOO4mkOAo4bQfDm6nffqBSsVjc6SyhXoT7goWMYG2ke4GuUN23z9zGgPm2XyzbFXsGtEycH1KuldzTp0kta/jFL7cXkzSiQhOOleo6dqK9EZaaEU7HBTdVNMFkiPu0a6jAEVXeaHb1GB0bpYfCWJoSGs3U3xMjHCmVRYHpjLAeqEVvKv7ndVMdXnojJpJUU0Hmi8KUIx2jaQSoxyQlmmeGYCKZuRWRAZaYaBNUwYTgLL68TFrVinNeqd6aNK5hjjwcQQlOwIELqEEdGtAEAhKe4RXerEfrxXq3PuatOetn5hD+wPr8BlDAlBI=</latexit>

In the vortex free region  �ip
<latexit sha1_base64="nNYAZuF1ZcU4S5+/85Q09HLEYeY=">AAAB7HicbVDLTsJAFL3FF4IP1KWbiWjiRtLiQpdENy4xsUACDZkOU5gwnTYzUxLS8A1uXGiMWz/BH/AP3PkhunYKLBQ8yU1Ozrk3997jx5wpbdufVm5ldW19I79ZKG5t7+yW9vYbKkokoS6JeCRbPlaUM0FdzTSnrVhSHPqcNv3hdeY3R1QqFok7PY6pF+K+YAEjWBvJPWPduNAtle2KPQVaJs6clGvHX2/vo+J3vVv66PQikoRUaMKxUm3HjrWXYqkZ4XRS6CSKxpgMcZ+2DRU4pMpLp8dO0IlReiiIpCmh0VT9PZHiUKlx6JvOEOuBWvQy8T+vnejg0kuZiBNNBZktChKOdISyz1GPSUo0HxuCiWTmVkQGWGKiTT5ZCM7iy8ukUa0455XqrUnjCmbIwyEcwSk4cAE1uIE6uECAwT08wpMlrAfr2XqZteas+cwB/IH1+gO2ipJk</latexit>

H0/�0
<latexit sha1_base64="jND+Kl41ljM+hjLYz6ugbAwMjh0=">AAAB8XicbVDLSsNAFL3xWeur6tLN0CIIQk3qQpdFN11WsA9sQphMJ+3QySTMTIQQ+hfduFDErX/jrn/j9LHQ1gMXDufcy733BAlnStv21NrY3Nre2S3sFfcPDo+OSyenbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Eo4eZ33mhUrFYPOksoV6EB4KFjGBtpOeGb1+7zSHzbb9Usav2HGidOEtSqZfdq8m0njX90rfbj0kaUaEJx0r1HDvRXo6lZoTTcdFNFU0wGeEB7RkqcESVl88vHqMLo/RRGEtTQqO5+nsix5FSWRSYzgjroVr1ZuJ/Xi/V4Z2XM5GkmgqyWBSmHOkYzd5HfSYp0TwzBBPJzK2IDLHERJuQiiYEZ/XlddKuVZ2bau3RpHEPCxTgHMpwCQ7cQh0a0IQWEBAwgTd4t5T1an1Yn4vWDWs5cwZ/YH39AE2dkv8=</latexit>

�is
<latexit sha1_base64="C8/Pc4zU1kH3XTCsHbRisKTDTBk=">AAAB63icbVC7SgNBFL3rM8ZXVLCxGQyCjWE3FlqG2FgmYB6QLGF2MpsMmZldZmaFsOQXbCwUsbX0L/wCOxu/xdkkhSYeuHA4517uvSeIOdPGdb+cldW19Y3N3FZ+e2d3b79wcNjUUaIIbZCIR6odYE05k7RhmOG0HSuKRcBpKxjdZH7rnirNInlnxjH1BR5IFjKCTSZdsJ7uFYpuyZ0CLRNvToqV4/o3e69+1HqFz24/Iomg0hCOte54bmz8FCvDCKeTfDfRNMZkhAe0Y6nEgmo/nd46QWdW6aMwUrakQVP190SKhdZjEdhOgc1QL3qZ+J/XSUx47adMxomhkswWhQlHJkLZ46jPFCWGjy3BRDF7KyJDrDAxNp68DcFbfHmZNMsl77JUrts0qjBDDk7gFM7BgyuowC3UoAEEhvAAT/DsCOfReXFeZ60rznzmCP7AefsBoneRqw==</latexit>

i
<latexit sha1_base64="3N3J34BnHrB5qEePCBCaBZKG8Uk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdWGgjBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYNdYtFN2SO5XzF7w5FC/e7fPk7dOudgsfnV5M0wiFppwo1fbcRPsZkZpRjmO7kypMCB2SPrYNChKh8rPpoGPnyDg9J4yleUI7U/dnR0YipUZRYCojogdqMZuY/2XtVIdnfsZEkmoUdPZRmHJHx85ka6fHJFLNRwYIlczM6tABkYRqcxvbHMFbXPkvNMol76RUrrnFyiXMlIcDOIRj8OAUKnANVagDBYR7eIQn69Z6sJ6tl1lpzpr37MMvWa/fMGGQLg==</latexit>

Eventually antivortices appear from the 
edges

i(y) =
cd (H �H0)

4⇡�2
y + ip

<latexit sha1_base64="/xkkBBXgE3mzMRWokM8CUVRULpA="></latexit>



°1 °0.5 0 1

0

°1

0

1

2y/W

i/
i s

i p
/i

s

H
0
/¡

o

ym(H0)

yM (H0)

n(y) i(y)

°4 °2 0 2 4

°1

°0.5

0

1

H/Hs

m
/m

(H
s
)

3Hp/2Hs

• Imaging: vortices coexist next to antivortex

inside thin film

• Magnetic moment

• Summary of different regimes



Conclusions
• For  atomically thin superconducting films the penetration length                 

can easily exceed the sample width, allowing magnetic field to fully penetrate 
inside the system.

• Domination of surface barrier.

• Asymmetric edges lead to nonsymmetric                   and to superconducting 
diode effect.

• The critical state of such superconductors looks very different from the usual 
Bean state in bulk materials.

Thank you for you attention.

�? = �2/d
<latexit sha1_base64="/u0BqALL0jGkmpvbdTp53+Vcj9g=">AAACA3icbVDLSgMxFM3UV62vUXe6CS2CINSZutCNUHTjsoJ9QGccMplMG5qZCUlGGIaCG//Ab3DjQhG3/oS7/o3pY6GtBwIn55xLco/PGZXKskZGYWl5ZXWtuF7a2Nza3jF391oySQUmTZywRHR8JAmjMWkqqhjpcEFQ5DPS9gfXY7/9QISkSXynMk7cCPViGlKMlJY888BhOhwgz+FEcHg5u97XTgPPrFhVawK4SOwZqdTLzsnzqJ41PPPbCRKcRiRWmCEpu7bFlZsjoShmZFhyUkk4wgPUI11NYxQR6eaTHYbwSCsBDBOhT6zgRP09kaNIyizydTJCqi/nvbH4n9dNVXjh5jTmqSIxnj4UpgyqBI4LgQEVBCuWaYKwoPqvEPeRQFjp2kq6BHt+5UXSqlXts2rtVrdxBaYogkNQBsfABuegDm5AAzQBBo/gBbyBd+PJeDU+jM9ptGDMZvbBHxhfPyWZmio=</latexit>

Ic(H)
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