
<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="eE9c8WlIXois0UHPULAhasDPm2w="></latexit>

Campo ✓ desapareceu (seria o bóson de Goldostone)

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="eE9c8WlIXois0UHPULAhasDPm2w="></latexit>

Campo ✓ desapareceu (seria o bóson de Goldostone)

<latexit sha1_base64="IZqLrwof6Z3eqCBsEUky0aQd2Ws="></latexit>

Não temos simetria U(1) de gauge pois � é real

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="eE9c8WlIXois0UHPULAhasDPm2w="></latexit>

Campo ✓ desapareceu (seria o bóson de Goldostone)

<latexit sha1_base64="IZqLrwof6Z3eqCBsEUky0aQd2Ws="></latexit>

Não temos simetria U(1) de gauge pois � é real

<latexit sha1_base64="iHIpfcKtbddx9c9tvj5X6lOeCJY=">AAACBnicdVDLSgNBEJz1GeMr6lGEwSB6CrtrSOIt6EGPEcwDkiXMzvYmQ2YfzMwKYcnJi7/ixYMiXv0Gb/6Ns0kEFS1oKKq66e5yY86kMs0PY2FxaXllNbeWX9/Y3Nou7Oy2ZJQICk0a8Uh0XCKBsxCaiikOnVgACVwObXd0kfntWxCSReGNGsfgBGQQMp9RorTULxxcCpJI7AHmzAXhEQ8k9nvHTDIayX6haJbOahW7XMFmyTSrlm1lxK6WT8vY0kqGIpqj0S+897yIJgGEinIiZdcyY+WkRChGOUzyvURCTOiIDKCraUgCkE46fWOCj7TiYT8SukKFp+r3iZQEUo4DV3cGRA3lby8T//K6ifJrTsrCOFEQ0tkiP+FYRTjLBHtMAFV8rAmhgulbMR0SQajSyeV1CF+f4v9Jyy5ZlVL52i7Wz+dx5NA+OkQnyEJVVEdXqIGaiKI79ICe0LNxbzwaL8brrHXBmM/soR8w3j4B2mGYww==</latexit>

Graus de liberdades f́ısicos

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="eE9c8WlIXois0UHPULAhasDPm2w="></latexit>

Campo ✓ desapareceu (seria o bóson de Goldostone)

<latexit sha1_base64="IZqLrwof6Z3eqCBsEUky0aQd2Ws="></latexit>

Não temos simetria U(1) de gauge pois � é real

<latexit sha1_base64="iHIpfcKtbddx9c9tvj5X6lOeCJY=">AAACBnicdVDLSgNBEJz1GeMr6lGEwSB6CrtrSOIt6EGPEcwDkiXMzvYmQ2YfzMwKYcnJi7/ixYMiXv0Gb/6Ns0kEFS1oKKq66e5yY86kMs0PY2FxaXllNbeWX9/Y3Nou7Oy2ZJQICk0a8Uh0XCKBsxCaiikOnVgACVwObXd0kfntWxCSReGNGsfgBGQQMp9RorTULxxcCpJI7AHmzAXhEQ8k9nvHTDIayX6haJbOahW7XMFmyTSrlm1lxK6WT8vY0kqGIpqj0S+897yIJgGEinIiZdcyY+WkRChGOUzyvURCTOiIDKCraUgCkE46fWOCj7TiYT8SukKFp+r3iZQEUo4DV3cGRA3lby8T//K6ifJrTsrCOFEQ0tkiP+FYRTjLBHtMAFV8rAmhgulbMR0SQajSyeV1CF+f4v9Jyy5ZlVL52i7Wz+dx5NA+OkQnyEJVVEdXqIGaiKI79ICe0LNxbzwaL8brrHXBmM/soR8w3j4B2mGYww==</latexit>

Graus de liberdades f́ısicos

<latexit sha1_base64="upjnB6/2LVyUXYL1E8ePLYP3Cng="></latexit>

Antes: 2 de � e 2 de Aµ

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="m2Yuoa1I685uzTIWqBNAIt6MnMI=">AAACAXicdVBNS8NAEN34bf2KehG8LFZBLyWJpa030Ys3K5haaEvZbKZ16SYbdjdCCXrxr3jxoIhX/4U3/42btoKKPhh4vDfDzLwg4Uxpx/mwpqZnZufmFxYLS8srq2v2+kZDiVRS8KngQjYDooCzGHzNNIdmIoFEAYerYHCa+1c3IBUT8aUeJtCJSD9mPUaJNlLX3jrHkQiBCxwCPmP9vsK7/r57sNu1i07pqFbxyhXslByn6npuTrxq+bCMXaPkKKIJ6l37vR0KmkYQa8qJUi3XSXQnI1IzyuG20E4VJIQOSB9ahsYkAtXJRh/c4j2jhLgnpKlY45H6fSIjkVLDKDCdEdHX6reXi395rVT3ap2MxUmqIabjRb2UYy1wHgcOmQSq+dAQQiUzt2J6TSSh2oRWMCF8fYr/Jw2v5FZK5QuveHwyiWMBbaMdtI9cVEXH6AzVkY8oukMP6Ak9W/fWo/VivY5bp6zJzCb6AevtE5QHlQ0=</latexit>

O modelo de Higgs U(1)
<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="eRc54lVb8ctBCEmpQDqYMsZVmCk="></latexit>

V (| � |) = �µ2

2
| � |2 +

�

4!
| � |4

-4 -2 2 4

-1

1

2

<latexit sha1_base64="q+y6NmtO+GSqu/fCO5gd9QbX3wk="></latexit>

�0 =

r
3!µ2

�

<latexit sha1_base64="3RanZwpPZGftIQx94Yx9K610fTU="></latexit>

Dµ� = @µ�� i eAµ �
<latexit sha1_base64="U5IP7pCCWqoGEbHL73hrmFTnwyY="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ

<latexit sha1_base64="R/O97Xrn1hXdiKfELLtQ22HJJnY=">AAACC3icdVDLSgMxFM34rPVVdekmWARFKYmItgtBdONSwarQqSWT3trQzIPkjlCG7t34K25cKOLWH3Dn35jRCip6IOFwzj0k9wSJVhYZe/NGRsfGJyYLU8Xpmdm5+dLC4pmNUyOhLmMdm4tAWNAqgjoq1HCRGBBhoOE86B3m/vk1GKvi6BT7CTRDcRWpjpICndQqrfhJV+2t5XeLbfjaJdtiHS4z5W/62AUUg1apzCqMMc45zQnf3WGO1GrVLV6lPLccymSI41bp1W/HMg0hQqmFtQ3OEmxmwqCSGgZFP7WQCNkTV9BwNBIh2Gb2scuArjqlTTuxcSdC+qF+T2QitLYfBm4yFNi1v71c/MtrpNipNjMVJSlCJD8f6qSaYkzzYmhbGZCo+44IaZT7K5VdYYREV1/RlfC1Kf2fnG1V+E5l+2S7vH8wrKNAlskKWSOc7JJ9ckSOSZ1IckPuyAN59G69e+/Je/4cHfGGmSXyA97LO0P8mps=</latexit>

� = (�0 + �)ei ✓
<latexit sha1_base64="DurrRt2D7/hZp06toWapEa1n0pw="></latexit>

Dµ� =


@µ�� i e (Aµ � @µ✓

e
)(�0 + �)

�
ei ✓

<latexit sha1_base64="0/QLv7AtvwBMHBa2WXaG59fjlME=">AAAB+XicdVBNSwMxEM36WevXqkcvwSJ4Kpsi/bgVvXhUsVqoS8lmZzWYTZYkWyhL/4kXD4p49Z9489+YtRVU9MHA470ZZuZFmeDGBsG7Nze/sLi0XFmprq6tb2z6W9uXRuWaQY8poXQ/ogYEl9Cz3AroZxpoGgm4iu6OS/9qBNpwJS/sOIMwpTeSJ5xR66Sh759DDAmXFCvMaJqpoV8L6kEQEEJwSUirGTjS6bQbpI1JaTnU0AynQ//tOlYsT0FaJqgxAxJkNiyotpwJmFSvcwMZZXf0BgaOSpqCCYvPyyd43ykxTpR2JS3+VL9PFDQ1ZpxGrjOl9tb89krxL2+Q26QdFlxmuQXJpouSXGCrcBkDjrkGZsXYEco0d7didks1ZdaFVXUhfH2K/yeXjTpp1g/PGrXu0SyOCtpFe+gAEdRCXXSCTlEPMTRC9+gRPXmF9+A9ey/T1jlvNrODfsB7/QAw4JNl</latexit>

Redefina o campo

<latexit sha1_base64="KWRmZne7+VR3D7vuywoILtNn2sk="></latexit>

Fµ⌫ = @µA⌫ � @⌫Aµ = @µB⌫ � @⌫Bµ

<latexit sha1_base64="qepkxJZt+l35m6M/cwiO+mbrD8A="></latexit>

Bµ = Aµ � @µ✓

e

<latexit sha1_base64="RX9hFFUIJ9oW7g9v5RBHf19tTDA=">AAACBnicdVDLSgMxFM34rPVVdSlCsBVclUmRPnalblxWsA9oS8mkt21oMjMkGaEMXbnxV9y4UMSt3+DOvzHTVlDRAxcO59yb3Hu8UHBtXPfDWVldW9/YTG2lt3d29/YzB4dNHUSKQYMFIlBtj2oQ3IeG4UZAO1RApSeg5U0uE791C0rzwL8x0xB6ko58PuSMGiv1MycGlAzwALCkWlMcUkVxrtaPuzKa5fqZrJt3XZcQghNCSkXXkkqlXCBlTBLLIouWqPcz791BwCIJvmHCPtghbmh6MVWGMwGzdDfSEFI2oSPoWOpTCboXz8+Y4TOrDPAwULZ8g+fq94mYSq2n0rOdkpqx/u0l4l9eJzLDci/mfhgZ8Nnio2EksAlwkgkecAXMiKkllClud8VsbINgNhydtiF8XYr/J81CnhTzF9eFbLW2jCOFjtEpOkcElVAVXaE6aiCG7tADekLPzr3z6Lw4r4vWFWc5c4R+wHn7BC5gmFI=</latexit>

termo de massa para Bµ

<latexit sha1_base64="Zeo9HEL3rzTPVrA28x7Ww7qnfLs=">AAACAHicdVDLSgMxFM3UV62vqgsXboJFcFFKUkofC6HUjRuhgn1ApwyZNG1DMw+TjFCGbvwVNy4UcetnuPNvzLQVVPTAhcM593LvPW4ouNIIfVipldW19Y30ZmZre2d3L7t/0FZBJClr0UAEsusSxQT3WUtzLVg3lIx4rmAdd3KR+J07JhUP/Bs9DVnfIyOfDzkl2khO9ujKaZzb6lbquDiz88zO2+GYO8jJ5lABIYQxhgnBlTIypFarFnEV4sQyyIElmk723R4ENPKYr6kgSvUwCnU/JlJzKtgsY0eKhYROyIj1DPWJx1Q/nj8wg6dGGcBhIE35Gs7V7xMx8ZSaeq7p9Igeq99eIv7l9SI9rPZj7oeRZj5dLBpGAuoAJmnAAZeMajE1hFDJza2QjokkVJvMMiaEr0/h/6RdLOByoXRdytUbyzjS4BicgDOAQQXUwSVoghagYAYewBN4tu6tR+vFel20pqzlzCH4AevtE8u8lew=</latexit>

MB =
p
2 e�0

<latexit sha1_base64="ROs6BOLeHdIyxPympm76j8QQgpU="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (@µ�)
2 + e2 �2 BµB

µ + 2 e2 �0 �BµBµ + e2 �2
0 Bµ B

µ � V (�0 + �)

<latexit sha1_base64="eE9c8WlIXois0UHPULAhasDPm2w="></latexit>

Campo ✓ desapareceu (seria o bóson de Goldostone)

<latexit sha1_base64="IZqLrwof6Z3eqCBsEUky0aQd2Ws="></latexit>

Não temos simetria U(1) de gauge pois � é real

<latexit sha1_base64="iHIpfcKtbddx9c9tvj5X6lOeCJY=">AAACBnicdVDLSgNBEJz1GeMr6lGEwSB6CrtrSOIt6EGPEcwDkiXMzvYmQ2YfzMwKYcnJi7/ixYMiXv0Gb/6Ns0kEFS1oKKq66e5yY86kMs0PY2FxaXllNbeWX9/Y3Nou7Oy2ZJQICk0a8Uh0XCKBsxCaiikOnVgACVwObXd0kfntWxCSReGNGsfgBGQQMp9RorTULxxcCpJI7AHmzAXhEQ8k9nvHTDIayX6haJbOahW7XMFmyTSrlm1lxK6WT8vY0kqGIpqj0S+897yIJgGEinIiZdcyY+WkRChGOUzyvURCTOiIDKCraUgCkE46fWOCj7TiYT8SukKFp+r3iZQEUo4DV3cGRA3lby8T//K6ifJrTsrCOFEQ0tkiP+FYRTjLBHtMAFV8rAmhgulbMR0SQajSyeV1CF+f4v9Jyy5ZlVL52i7Wz+dx5NA+OkQnyEJVVEdXqIGaiKI79ICe0LNxbzwaL8brrHXBmM/soR8w3j4B2mGYww==</latexit>

Graus de liberdades f́ısicos

<latexit sha1_base64="upjnB6/2LVyUXYL1E8ePLYP3Cng="></latexit>

Antes: 2 de � e 2 de Aµ

<latexit sha1_base64="Kz4iDfC4gBOGrpVZFdxXgKeoqQc="></latexit>

Depois: 1 de � e 3 de Bµ

<latexit sha1_base64="qnvgXonZb2Od8AxF4c8cIZL8XYY="></latexit>

� ! e�i↵ �

<latexit sha1_base64="2WhrxLOdTP3ZxUF2omzGt5sPS88="></latexit>

Aµ ! Aµ � @µ↵

e
<latexit sha1_base64="4QnCZLc7YzZH0u+UlCMw4rJupK0=">AAACAXicdVBNS0JBFJ3Xp9mX1SZoM6SBbeSNhB87qU1Lo54KKjJvvOrgvA9m5gXysE1/pU2LItr2L9r1b5qnBhV14MLhnHu59x43FFxp2/6wlpZXVtfWUxvpza3tnd3M3n5DBZFk4LBABLLlUgWC++BorgW0QgnUcwU03fFF4jdvQSoe+Dd6EkLXo0OfDzij2ki9zOE190BLTnEf8JBGQ8A5J09Oc71M1i7Ytk0IwQkh5ZJtSLVaKZIKJollkEUL1HuZ904/YJEHvmaCKtUmdqi7MZWaMwHTdCdSEFI2pkNoG+pTD1Q3nn0wxSdG6eNBIE35Gs/U7xMx9ZSaeK7p9Kgeqd9eIv7ltSM9qHRj7oeRBp/NFw0igXWAkzhwn0tgWkwMoUxycytmIyop0ya0tAnh61P8P2kUC6RUOLsqZmvnizhS6AgdozwiqIxq6BLVkYMYukMP6Ak9W/fWo/Vivc5bl6zFzAH6AevtEyOXlWc=</latexit>

Simetria de gauge U(1)



<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante
<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante
<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0
<latexit sha1_base64="pIjpjXHTEdJsefWUn5ozRq0tbec=">AAAB/3icdVA9SwNBEN2L3/ErKtjYLAbBKtyGEGMhiDaWCsYEkhD2NpNkyd7esTsnhDOFf8XGQhFb/4ad/8Y9jaCiDwYe780wMy+IlbTo+29ebmZ2bn5hcSm/vLK6tl7Y2LyyUWIE1EWkItMMuAUlNdRRooJmbICHgYJGMDrN/MY1GCsjfYnjGDohH2jZl4Kjk7qF7TYOAflR2jYhFZG2yDXCpFso+iXf9xljNCPsoOo7cnhYK7MaZZnlUCRTnHcLr+1eJJIQNArFrW0xP8ZOyg1KoWCSbycWYi5GfAAtRzUPwXbSj/sndM8pPdqPjCuN9EP9PpHy0NpxGLjOkOPQ/vYy8S+vlWC/1kmljhMELT4X9RNFMaJZGLQnDQhUY0e4MNLdSsWQGy7QRZZ3IXx9Sv8nV+USq5YqF5Xi8ck0jkWyQ3bJPmHkgByTM3JO6kSQG3JHHsijd+vde0/e82drzpvObJEf8F7eAblelpc=</latexit>

✓ = constante

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0
<latexit sha1_base64="pIjpjXHTEdJsefWUn5ozRq0tbec=">AAAB/3icdVA9SwNBEN2L3/ErKtjYLAbBKtyGEGMhiDaWCsYEkhD2NpNkyd7esTsnhDOFf8XGQhFb/4ad/8Y9jaCiDwYe780wMy+IlbTo+29ebmZ2bn5hcSm/vLK6tl7Y2LyyUWIE1EWkItMMuAUlNdRRooJmbICHgYJGMDrN/MY1GCsjfYnjGDohH2jZl4Kjk7qF7TYOAflR2jYhFZG2yDXCpFso+iXf9xljNCPsoOo7cnhYK7MaZZnlUCRTnHcLr+1eJJIQNArFrW0xP8ZOyg1KoWCSbycWYi5GfAAtRzUPwXbSj/sndM8pPdqPjCuN9EP9PpHy0NpxGLjOkOPQ/vYy8S+vlWC/1kmljhMELT4X9RNFMaJZGLQnDQhUY0e4MNLdSsWQGy7QRZZ3IXx9Sv8nV+USq5YqF5Xi8ck0jkWyQ3bJPmHkgByTM3JO6kSQG3JHHsijd+vde0/e82drzpvObJEf8F7eAblelpc=</latexit>

✓ = constante
<latexit sha1_base64="TeHpu4y1PHsFhTChUwWApzd12dM="></latexit>

~J = � q

m
~A ⇢2

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0
<latexit sha1_base64="pIjpjXHTEdJsefWUn5ozRq0tbec=">AAAB/3icdVA9SwNBEN2L3/ErKtjYLAbBKtyGEGMhiDaWCsYEkhD2NpNkyd7esTsnhDOFf8XGQhFb/4ad/8Y9jaCiDwYe780wMy+IlbTo+29ebmZ2bn5hcSm/vLK6tl7Y2LyyUWIE1EWkItMMuAUlNdRRooJmbICHgYJGMDrN/MY1GCsjfYnjGDohH2jZl4Kjk7qF7TYOAflR2jYhFZG2yDXCpFso+iXf9xljNCPsoOo7cnhYK7MaZZnlUCRTnHcLr+1eJJIQNArFrW0xP8ZOyg1KoWCSbycWYi5GfAAtRzUPwXbSj/sndM8pPdqPjCuN9EP9PpHy0NpxGLjOkOPQ/vYy8S+vlWC/1kmljhMELT4X9RNFMaJZGLQnDQhUY0e4MNLdSsWQGy7QRZZ3IXx9Sv8nV+USq5YqF5Xi8ck0jkWyQ3bJPmHkgByTM3JO6kSQG3JHHsijd+vde0/e82drzpvObJEf8F7eAblelpc=</latexit>

✓ = constante
<latexit sha1_base64="TeHpu4y1PHsFhTChUwWApzd12dM="></latexit>

~J = � q

m
~A ⇢2

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="Y5/Kq9VB1d0DLfUL79CoAanFrrU=">AAAB9XicdVDJSgNBEO2JW4xb1KOXxiB4GqaDZLkFRfAiRDALJDH09FSSJj2L3T3GEPIfXjwo4tV/8ebf2JNEUNEHBY/3qqiq50aCK+04H1ZqaXlldS29ntnY3Nreye7u1VUYSwY1FopQNl2qQPAAapprAc1IAvVdAQ13eJb4jTuQiofBtR5H0PFpP+A9zqg20s35rY09wJf0fgRCdLM5x3YchxCCE0KKBceQcrmUJyVMEssghxaodrPvbS9ksQ+BZoIq1SJOpDsTKjVnAqaZdqwgomxI+9AyNKA+qM5kdvUUHxnFw71Qmgo0nqnfJybUV2rsu6bTp3qgfnuJ+JfXinWv1JnwIIo1BGy+qBcLrEOcRIA9LoFpMTaEMsnNrZgNqKRMm6AyJoSvT/H/pJ63ScE+ucrnKqeLONLoAB2iY0RQEVXQBaqiGmJIogf0hJ6tkfVovViv89aUtZjZRz9gvX0CubGSCg==</latexit>

Eq. de Maxwell
<latexit sha1_base64="Pwe+G0XV8CpoEgYfOycnysobkAY=">AAACBnicdVDLSgMxFM34rPVVdSlCsAgutExK6WMhVN2Iqwr2AZ1aMmnahmYyY5IplKErN/6KGxeKuPUb3Pk3ZtoKKnrgwsk595J7jxtwprRtf1hz8wuLS8uJleTq2vrGZmpru6b8UBJaJT73ZcPFinImaFUzzWkjkBR7Lqd1d3Ae+/UhlYr54lqPAtrycE+wLiNYG6md2nMEdjm+yUbOkBJ4Oj45vnWOpo/LcTuVtjO2bSOEYExQIW8bUioVs6gIUWwZpMEMlXbq3en4JPSo0IRjpZrIDnQrwlIzwuk46YSKBpgMcI82DRXYo6oVTc4YwwOjdGDXl6aEhhP1+0SEPaVGnms6Paz76rcXi395zVB3i62IiSDUVJDpR92QQ+3DOBPYYZISzUeGYCKZ2RWSPpaYaJNc0oTwdSn8n9SyGZTP5K5y6fLZLI4E2AX74BAgUABlcAEqoAoIuAMP4Ak8W/fWo/VivU5b56zZzA74AevtExwhmEg=</latexit>

r2 ~A = �q ~J

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0
<latexit sha1_base64="pIjpjXHTEdJsefWUn5ozRq0tbec=">AAAB/3icdVA9SwNBEN2L3/ErKtjYLAbBKtyGEGMhiDaWCsYEkhD2NpNkyd7esTsnhDOFf8XGQhFb/4ad/8Y9jaCiDwYe780wMy+IlbTo+29ebmZ2bn5hcSm/vLK6tl7Y2LyyUWIE1EWkItMMuAUlNdRRooJmbICHgYJGMDrN/MY1GCsjfYnjGDohH2jZl4Kjk7qF7TYOAflR2jYhFZG2yDXCpFso+iXf9xljNCPsoOo7cnhYK7MaZZnlUCRTnHcLr+1eJJIQNArFrW0xP8ZOyg1KoWCSbycWYi5GfAAtRzUPwXbSj/sndM8pPdqPjCuN9EP9PpHy0NpxGLjOkOPQ/vYy8S+vlWC/1kmljhMELT4X9RNFMaJZGLQnDQhUY0e4MNLdSsWQGy7QRZZ3IXx9Sv8nV+USq5YqF5Xi8ck0jkWyQ3bJPmHkgByTM3JO6kSQG3JHHsijd+vde0/e82drzpvObJEf8F7eAblelpc=</latexit>

✓ = constante
<latexit sha1_base64="TeHpu4y1PHsFhTChUwWApzd12dM="></latexit>

~J = � q

m
~A ⇢2

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="Y5/Kq9VB1d0DLfUL79CoAanFrrU=">AAAB9XicdVDJSgNBEO2JW4xb1KOXxiB4GqaDZLkFRfAiRDALJDH09FSSJj2L3T3GEPIfXjwo4tV/8ebf2JNEUNEHBY/3qqiq50aCK+04H1ZqaXlldS29ntnY3Nreye7u1VUYSwY1FopQNl2qQPAAapprAc1IAvVdAQ13eJb4jTuQiofBtR5H0PFpP+A9zqg20s35rY09wJf0fgRCdLM5x3YchxCCE0KKBceQcrmUJyVMEssghxaodrPvbS9ksQ+BZoIq1SJOpDsTKjVnAqaZdqwgomxI+9AyNKA+qM5kdvUUHxnFw71Qmgo0nqnfJybUV2rsu6bTp3qgfnuJ+JfXinWv1JnwIIo1BGy+qBcLrEOcRIA9LoFpMTaEMsnNrZgNqKRMm6AyJoSvT/H/pJ63ScE+ucrnKqeLONLoAB2iY0RQEVXQBaqiGmJIogf0hJ6tkfVovViv89aUtZjZRz9gvX0CubGSCg==</latexit>

Eq. de Maxwell
<latexit sha1_base64="Pwe+G0XV8CpoEgYfOycnysobkAY=">AAACBnicdVDLSgMxFM34rPVVdSlCsAgutExK6WMhVN2Iqwr2AZ1aMmnahmYyY5IplKErN/6KGxeKuPUb3Pk3ZtoKKnrgwsk595J7jxtwprRtf1hz8wuLS8uJleTq2vrGZmpru6b8UBJaJT73ZcPFinImaFUzzWkjkBR7Lqd1d3Ae+/UhlYr54lqPAtrycE+wLiNYG6md2nMEdjm+yUbOkBJ4Oj45vnWOpo/LcTuVtjO2bSOEYExQIW8bUioVs6gIUWwZpMEMlXbq3en4JPSo0IRjpZrIDnQrwlIzwuk46YSKBpgMcI82DRXYo6oVTc4YwwOjdGDXl6aEhhP1+0SEPaVGnms6Paz76rcXi395zVB3i62IiSDUVJDpR92QQ+3DOBPYYZISzUeGYCKZ2RWSPpaYaJNc0oTwdSn8n9SyGZTP5K5y6fLZLI4E2AX74BAgUABlcAEqoAoIuAMP4Ak8W/fWo/VivU5b56zZzA74AevtExwhmEg=</latexit>

r2 ~A = �q ~J

<latexit sha1_base64="+0MHmijZI1zyhIoGmOJ8/XLLS+Y="></latexit>

r2 ~A =
q2 ⇢2

m
~A

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)



<latexit sha1_base64="tU2qkydw88aiEgaY3qTjWfi1GSM="></latexit>

L = �1

4
Fµ⌫ F

µ⌫ + (Dµ�)
† Dµ�� V (| � |)

<latexit sha1_base64="CVXq2eCCp4t3fNp4CoH3HKve4Jg=">AAAB+HicdVBNS8NAEN3Ur1o/WvXoZbEInkoSQ1tvRRG8CBXsB7SlbLaTdulmE3Y3Qi39JV48KOLVn+LNf+OmraCiDwYe780wM8+POVPatj+szMrq2vpGdjO3tb2zmy/s7TdVlEgKDRrxSLZ9ooAzAQ3NNId2LIGEPoeWP75I/dYdSMUicasnMfRCMhQsYJRoI/UL+csAmI7wNTClBMh+oWiXzqpl1ytju2TbFcd1UuJWvFMPO0ZJUURL1PuF9+4gokkIQlNOlOo4dqx7UyI1oxxmuW6iICZ0TIbQMVSQEFRvOj98ho+NMsBBJE0Jjefq94kpCZWahL7pDIkeqd9eKv7ldRIdVHtTJuJEg6CLRUHCsfk0TQEPmASq+cQQQiUzt2I6IpJQbbLKmRC+PsX/k6Zbcsol78Yt1s6XcWTRITpCJ8hBFVRDV6iOGoiiBD2gJ/Rs3VuP1ov1umjNWMuZA/QD1tsn8NSTTA==</latexit>

Efeito Meissner

<latexit sha1_base64="HrC4OZyN+7eH8WOlIjnv6dS4iPM=">AAAB73icdVDLSgMxFM3UV62vqks3wSK6KkmRPnZFNy4r2Ae0Q8mkmTY0k4xJplBKf8KNC0Xc+jvu/BszbQUVPXDhcM693HtPEAtuLEIfXmZtfWNzK7ud29nd2z/IHx61jEo0ZU2qhNKdgBgmuGRNy61gnVgzEgWCtYPxdeq3J0wbruSdncbMj8hQ8pBTYp3UmfTOCU0U7OcLqIgQwhjDlOBKGTlSq1VLuApxajkUwAqNfv69N1A0iZi0VBBjuhjF1p8RbTkVbJ7rJYbFhI7JkHUdlSRixp8t7p3DM6cMYKi0K2nhQv0+MSORMdMocJ0RsSPz20vFv7xuYsOqP+MyTiyTdLkoTAS0CqbPwwHXjFoxdYRQzd2tkI6IJtS6iHIuhK9P4f+kVSricvHytlSoX63iyIITcAouAAYVUAc3oAGagAIBHsATePbuvUfvxXtdtma81cwx+AHv7RO4/Y/I</latexit>

vácuo <latexit sha1_base64="+gcWi8sWdHyPlIA8NePQDyd3T74=">AAACAXicdVDLSgMxFM34rPU16kZwEyyCq5KU0seuqAuXFewDOsOQSdM2NPMgyShlqBt/xY0LRdz6F+78GzNtBRU9cOFwzr3ce48fC640Qh/W0vLK6tp6biO/ubW9s2vv7bdVlEjKWjQSkez6RDHBQ9bSXAvWjSUjgS9Yxx+fZ37nhknFo/BaT2LmBmQY8gGnRBvJsw8vvNQJkqkTj7gj+XCkiZTRLUSeXUBFhBDGGGYEVyvIkHq9VsI1iDPLoAAWaHr2u9OPaBKwUFNBlOphFGs3JVJzKtg07ySKxYSOyZD1DA1JwJSbzj6YwhOj9OEgkqZCDWfq94mUBEpNAt90BkSP1G8vE//yeoke1NyUh3GiWUjniwaJgDqCWRywzyWjWkwMIVRycyukIyIJ1Sa0vAnh61P4P2mXirhSLF+VC42zRRw5cASOwSnAoAoa4BI0QQtQcAcewBN4tu6tR+vFep23LlmLmQPwA9bbJwJGl0U=</latexit>

Dµ� ! 0
<latexit sha1_base64="l2wykvZpJqe6ZcWkQ+bU3NQJK6s="></latexit>

[Dµ , D⌫ ]� = i e Fµ⌫� Fµ⌫ ! 0

<latexit sha1_base64="vDp9BfyxJo8/FBxTiYwL9iOv048=">AAAB+3icdVBNS8NAEN3Ur1q/aj16WSyCp5LE0NZb0YvHivYD2lI2m2m7dLMJu5tiKf0rXjwo4tU/4s1/46atoKIPBh7vzTAzz485U9q2P6zM2vrG5lZ2O7ezu7d/kD8sNFWUSAoNGvFItn2igDMBDc00h3YsgYQ+h5Y/vkr91gSkYpG409MYeiEZCjZglGgj9fOF2yQGSSMRJJpNWEAC6OeLdumiWna9MrZLtl1xXCclbsU797BjlBRFtEK9n3/vBhFNQhCacqJUx7Fj3ZsRqRnlMM91EwUxoWMyhI6hgoSgerPF7XN8apQADyJpSmi8UL9PzEio1DT0TWdI9Ej99lLxL6+T6EG1N2MiTjQIulw0SDjWEU6DwAGTQDWfGkKoZOZWTEdEEqpNXDkTwten+H/SdEtOueTduMXa5SqOLDpGJ+gMOaiCauga1VEDUXSPHtATerbm1qP1Yr0uWzPWauYI/YD19gkIH5Ua</latexit>

Supercondutividade
<latexit sha1_base64="sjiUY1NIUVXfEADUqsI1XN4UUDk="></latexit>

i ~ @t =
1

2m
p2  

<latexit sha1_base64="9wNKHdpdzjdPloHzFm3PzRaV4tc="></latexit>

~p = �i ~ ~r� q ~A

<latexit sha1_base64="DOXjpwA3aRaacB4Dy0JHkDDMwV0="></latexit>

~J =
1

2m
[(~p )⇤  �  ⇤ ~p ]

<latexit sha1_base64="6VSkPfsWcxyvCpNmB7wEh2pXhFk=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4KkmRPnZFNy4r2Ie0Q8mkmTY0kwxJRihDv8KNC0Xc+jnu/BszbQUVPRA4nHMPufcEseDGIvTh5dbWNza38tuFnd29/YPi4VHHqERT1qZKKN0LiGGCS9a23ArWizUjUSBYN5heZX73nmnDlby1s5j5ERlLHnJKrJPuqNKaScvgsFhCZYQQxhhmBNeqyJFGo17BdYgzy6EEVmgNi++DkaJJ5NJUEGP6GMXWT4m2nAo2LwwSw2JCp2TM+o5KEjHjp4uF5/DMKSMYKu2etHChfk+kJDJmFgVuMiJ2Yn57mfiX109sWPdTLuPEMkmXH4WJgFbB7Ho44ppRK2aOEKq52xXSCdGEWtdRwZXwdSn8n3QqZVwtX9xUSs3LVR15cAJOwTnAoAaa4Bq0QBtQEIEH8ASePe09ei/e63I0560yx+AHvLdPB5iQkw==</latexit>

corrente

<latexit sha1_base64="YIY3BFKkWvxqSPRSctnwRf3nJjo=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEDyHsBDHJQQh68ahgVMjGMDvpJENmH8z0CmGJF3/FiwdFvPoX3vwbZzWCihY0FFXddHf5sZIGXffNmZqemZ2bzy3kF5eWV1YLa+vnJkq0gKaIVKQvfW5AyRCaKFHBZayBB76CC394lPkX16CNjMIzHMXQDng/lD0pOFqpU9j0YiMPPD2IvBJcpdIreTgA5ONOoeiWXddljNGMsOq+a0m9XquwGmWZZVEkE5x0Cq9eNxJJACEKxY1pMTfGdso1SqFgnPcSAzEXQ96HlqUhD8C0048PxnTHKl3ai7StEOmH+n0i5YExo8C3nQHHgfntZeJfXivBXq2dyjBOEELxuaiXKIoRzeKgXalBoBpZwoWW9lYqBlxzgTa0vA3h61P6PzmvlNl+ee90r9g4nMSRI1tkm+wSRqqkQY7JCWkSQW7IHXkgj86tc+88Oc+frVPOZGaD/IDz8g6hh5cK</latexit>

 = ⇢ ei ✓
<latexit sha1_base64="cDjhhcGAjUSNmnA7kuNoJDPQK9Y=">AAAB/XicdVDLSgMxFM34rPVVHzs3wSK4KhMpfSyEohuXFewD2lIyaWqDmWRI7gh1KP6KGxeKuPU/3Pk3ZtoKKnrgwuGce7n3niCSwoLvf3gLi0vLK6uZtez6xubWdm5nt2l1bBhvMC21aQfUcikUb4AAyduR4TQMJG8FN+ep37rlxgqtrmAc8V5Ir5UYCkbBSf3cfteM9GnSNSFmWlmgCvikn8v7Bd/3CSE4JaRc8h2pVisnpIJJajnk0Rz1fu69O9AsDrkCJqm1HeJH0EuoAcEkn2S7seURZTf0mnccVTTktpdMr5/gI6cM8FAbVwrwVP0+kdDQ2nEYuM6Qwsj+9lLxL68Tw7DSS4SKYuCKzRYNY4lB4zQKPBCGM5BjRygzwt2K2YgaysAFlnUhfH2K/yfNkwIpFYqXxXztbB5HBh2gQ3SMCCqjGrpAddRADN2hB/SEnr1779F78V5nrQvefGYP/YD39gknxZW2</latexit>

⇢ = constante

<latexit sha1_base64="0MfUl6JKudAMsim0YXWZsBv6FO4=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEIpuxFUF2wptKZk0bUMzmSHJFMowG3/FjQtF3PoZ7vwbM20FFT1w4eSce8m9xwsF1wahDyezsrq2vpHdzG1t7+zuufsHLR1EirImDUSg7jyimeCSNQ03gt2FihHfE6ztTS5Tvz1lSvNA3ppZyHo+GUk+5JQYK/Xdo7g7ZRR2JfEESRaP6+Qc9d08KiCEMMYwJbhSRpbUatUirkKcWhZ5sESj7753BwGNfCYNFUTrDkah6cVEGU4FS3LdSLOQ0AkZsY6lkvhM9+L5AQk8tcoADgNlSxo4V79PxMTXeuZ7ttMnZqx/e6n4l9eJzLDai7kMI8MkXXw0jAQ0AUzTgAOuGDViZgmhittdIR0TRaixmeVsCF+Xwv9Jq1jA5ULpppSvXyzjyIJjcALOAAYVUAdXoAGagIIEPIAn8OzcO4/Oi/O6aM04y5lD8APO2ydadJZF</latexit>

~r ~J = 0
<latexit sha1_base64="zklckegzRXzZR6KRqEF7sTqaMGk=">AAACAHicdVDBSiNBEO1RV924q9ndgwcvjUHwFLpD0HgQZPeyR4WNCpkYajoV09jTM3TXCGHIZX/FiwcX8epneNu/2R6NoIs+KHi8V0VVvSQ32pMQf6O5+YUPi0vLH2srnz6vrtW/fD32WeEUdlVmMneagEejLXZJk8HT3CGkicGT5OJH5Z9covM6s79okmM/hXOrR1oBBWlQXy/jS1Q8tpAYmJ61Yhojwb4Y1BuiKYSQUvKKyN0dEcjeXqclO1xWVkCDzXA4qD/Ew0wVKVpSBrzvSZFTvwRHWhmc1uLCYw7qAs6xF6iFFH2/fHxgyreCMuSjzIWyxB/VlxMlpN5P0iR0pkBj/79XiW95vYJGnX6pbV4QWvW0aFQYThmv0uBD7VCRmQQCyulwK1djcKAoZFYLITx/yt8nx62m3Gm2j9qNg++zOJbZBttk20yyXXbAfrJD1mWKTdkVu2F/ot/RdXQb3T21zkWzmW/sFaL7f2JOlks=</latexit>

~r2✓ = 0
<latexit sha1_base64="pIjpjXHTEdJsefWUn5ozRq0tbec=">AAAB/3icdVA9SwNBEN2L3/ErKtjYLAbBKtyGEGMhiDaWCsYEkhD2NpNkyd7esTsnhDOFf8XGQhFb/4ad/8Y9jaCiDwYe780wMy+IlbTo+29ebmZ2bn5hcSm/vLK6tl7Y2LyyUWIE1EWkItMMuAUlNdRRooJmbICHgYJGMDrN/MY1GCsjfYnjGDohH2jZl4Kjk7qF7TYOAflR2jYhFZG2yDXCpFso+iXf9xljNCPsoOo7cnhYK7MaZZnlUCRTnHcLr+1eJJIQNArFrW0xP8ZOyg1KoWCSbycWYi5GfAAtRzUPwXbSj/sndM8pPdqPjCuN9EP9PpHy0NpxGLjOkOPQ/vYy8S+vlWC/1kmljhMELT4X9RNFMaJZGLQnDQhUY0e4MNLdSsWQGy7QRZZ3IXx9Sv8nV+USq5YqF5Xi8ck0jkWyQ3bJPmHkgByTM3JO6kSQG3JHHsijd+vde0/e82drzpvObJEf8F7eAblelpc=</latexit>

✓ = constante
<latexit sha1_base64="TeHpu4y1PHsFhTChUwWApzd12dM="></latexit>

~J = � q

m
~A ⇢2

<latexit sha1_base64="Yus5QHa2O5QI1aIA4taO2FLnPtI="></latexit>

~J =
~
m

h
~r✓ � q

~
~A
i
⇢2

<latexit sha1_base64="Y5/Kq9VB1d0DLfUL79CoAanFrrU=">AAAB9XicdVDJSgNBEO2JW4xb1KOXxiB4GqaDZLkFRfAiRDALJDH09FSSJj2L3T3GEPIfXjwo4tV/8ebf2JNEUNEHBY/3qqiq50aCK+04H1ZqaXlldS29ntnY3Nreye7u1VUYSwY1FopQNl2qQPAAapprAc1IAvVdAQ13eJb4jTuQiofBtR5H0PFpP+A9zqg20s35rY09wJf0fgRCdLM5x3YchxCCE0KKBceQcrmUJyVMEssghxaodrPvbS9ksQ+BZoIq1SJOpDsTKjVnAqaZdqwgomxI+9AyNKA+qM5kdvUUHxnFw71Qmgo0nqnfJybUV2rsu6bTp3qgfnuJ+JfXinWv1JnwIIo1BGy+qBcLrEOcRIA9LoFpMTaEMsnNrZgNqKRMm6AyJoSvT/H/pJ63ScE+ucrnKqeLONLoAB2iY0RQEVXQBaqiGmJIogf0hJ6tkfVovViv89aUtZjZRz9gvX0CubGSCg==</latexit>

Eq. de Maxwell
<latexit sha1_base64="Pwe+G0XV8CpoEgYfOycnysobkAY=">AAACBnicdVDLSgMxFM34rPVVdSlCsAgutExK6WMhVN2Iqwr2AZ1aMmnahmYyY5IplKErN/6KGxeKuPUb3Pk3ZtoKKnrgwsk595J7jxtwprRtf1hz8wuLS8uJleTq2vrGZmpru6b8UBJaJT73ZcPFinImaFUzzWkjkBR7Lqd1d3Ae+/UhlYr54lqPAtrycE+wLiNYG6md2nMEdjm+yUbOkBJ4Oj45vnWOpo/LcTuVtjO2bSOEYExQIW8bUioVs6gIUWwZpMEMlXbq3en4JPSo0IRjpZrIDnQrwlIzwuk46YSKBpgMcI82DRXYo6oVTc4YwwOjdGDXl6aEhhP1+0SEPaVGnms6Paz76rcXi395zVB3i62IiSDUVJDpR92QQ+3DOBPYYZISzUeGYCKZ2RWSPpaYaJNc0oTwdSn8n9SyGZTP5K5y6fLZLI4E2AX74BAgUABlcAEqoAoIuAMP4Ak8W/fWo/VivU5b56zZzA74AevtExwhmEg=</latexit>

r2 ~A = �q ~J

<latexit sha1_base64="+0MHmijZI1zyhIoGmOJ8/XLLS+Y="></latexit>

r2 ~A =
q2 ⇢2

m
~A

<latexit sha1_base64="ch+nonouK/rGjyTgWnyAbLBhdT0=">AAACCnicdVDLSgMxFM34rPU16tJNtBVclUmRPnZVNy4r2FZoS8mktxrMZIYkUyxD1278FTcuFHHrF7jzb8y0FVT0QOBwzr3cnONHgmvjeR/O3PzC4tJyZiW7ura+selubTd1GCsGDRaKUF36VIPgEhqGGwGXkQIa+AJa/s1p6reGoDQP5YUZRdAN6JXkA86osVLP3csnnSEwfDzO4z4wyjHcRqEEyTgVAUgDPTfnFTzPI4TglJByybOkWq0USQWT1LLIoRnqPfe90w9ZnC4zQbVuEy8y3YQqw5mAcbYTa4gou6FX0LZU0gB0N5lEGeMDq/TxIFT2SYMn6veNhAZajwLfTgbUXOvfXir+5bVjM6h0Ey6j2Nhw00ODWGAT4rQX3OcKmBEjSyhT3P4Vs2uqKDO2vawt4Ssp/p80iwVSKhydF3O1k1kdGbSL9tEhIqiMaugM1VEDMXSHHtATenbunUfnxXmdjs45s50d9APO2yexzppS</latexit>

~A decai exponencialmente

<latexit sha1_base64="sebtKFBo5AVc/VpGIg9A5FwLV4c=">AAACAHicdVDLSgMxFM3UV62vURcu3ASL4KokpfSxEKpuXFawrdCWkknTNjSTGZJMoQyz8VfcuFDErZ/hzr8x01ZQ0QMXTs65l9x7vFBwbRD6cDIrq2vrG9nN3Nb2zu6eu3/Q0kGkKGvSQATqziOaCS5Z03Aj2F2oGPE9wdre5Cr121OmNA/krZmFrOeTkeRDTomxUt89irtTRmFXEk+QZPG4SM5R382jAkIIYwxTgitlZEmtVi3iKsSpZZEHSzT67nt3ENDIZ9JQQbTuYBSaXkyU4VSwJNeNNAsJnZAR61gqic90L54fkMBTqwzgMFC2pIFz9ftETHytZ75nO31ixvq3l4p/eZ3IDKu9mMswMkzSxUfDSEATwDQNOOCKUSNmlhCquN0V0jFRhBqbWc6G8HUp/J+0igVcLpRuSvn65TKOLDgGJ+AMYFABdXANGqAJKEjAA3gCz8698+i8OK+L1oyznDkEP+C8fQJMtZY8</latexit>

~r ~A = 0
<latexit sha1_base64="h5DbiYlluXMedJu0c/PZX7gHsQw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGIR4Cd1BstyCXjxGMAskQ+jpdCZNeha6e4Qw5CO8eFDEq9/jzb+xJ4mgog8KHu9VUVXPi6XQBuMPZ219Y3NrO7eT393bPzgsHB13dJQoxtsskpHqeVRzKULeNsJI3osVp4EnedebXmd+954rLaLwzsxi7gbUD8VYMGqs1C35NPH5xbBQxGWMMSEEZYTUqtiSRqNeIXVEMsuiCCu0hoX3wShiScBDwyTVuk9wbNyUKiOY5PP8INE8pmxKfd63NKQB1266OHeOzq0yQuNI2QoNWqjfJ1IaaD0LPNsZUDPRv71M/MvrJ2Zcd1MRxonhIVsuGicSmQhlv6ORUJwZObOEMiXsrYhNqKLM2ITyNoSvT9H/pFMpk2r58rZSbF6t4sjBKZxBCQjUoAk30II2MJjCAzzBsxM7j86L87psXXNWMyfwA87bJ/TAj1c=</latexit>

(gauge)


