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t±Corr. = t±UnCorr. � t±TW � t±cable � t±prop. � t±�
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<latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="p4uPu78TgOagwPqvTuqWjoml8zs=">AAACU3icbZFBT8IwFMe7iYooOvXopZGYeJFsXvRiQuTiERMGJDBJVwpUu7ZpOxOy8B2NiQe/iBcPWmBRAV/S5N/fey/v9d9YMqqN77877kZhc2u7uFPa3SvvH3iHRy0tUoVJiAUTqhMjTRjlJDTUMNKRiqAkZqQdP9Vn+fYzUZoK3jQTSaIEjTgdUoyMRX3v0TxkPZlM+1ldKFWdwhv4Q0Kes4tf1mwvXTGyg5aIVEIut/SYXWeApn2v4lf9ecB1EeSiAvJo9L3X3kDgNCHcYIa07ga+NFGGlKHYTi31Uk0kwk9oRLpWcpQQHWVzT6bwzJIBHAplDzdwTv92ZCjRepLEtjJBZqxXczP4X66bmuF1lFEuU0M4XgwapgwaAWcGwwFVBBs2sQJhRe2uEI+RQtjYbyhZE4LVJ6+L1mU18KvBvV+p3eZ2FMEJOAXnIABXoAbuQAOEAIMX8AG+HOC8OZ+u6xYWpa6T9xyDpXDL3zMEtLU=</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit>
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<latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit>

t(�)
prop.

<latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit>
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DISC. DISC.

t±Corr. = t±UnCorr. � t±TW � t±cable � t±prop. � t±�
<latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="p4uPu78TgOagwPqvTuqWjoml8zs=">AAACU3icbZFBT8IwFMe7iYooOvXopZGYeJFsXvRiQuTiERMGJDBJVwpUu7ZpOxOy8B2NiQe/iBcPWmBRAV/S5N/fey/v9d9YMqqN77877kZhc2u7uFPa3SvvH3iHRy0tUoVJiAUTqhMjTRjlJDTUMNKRiqAkZqQdP9Vn+fYzUZoK3jQTSaIEjTgdUoyMRX3v0TxkPZlM+1ldKFWdwhv4Q0Kes4tf1mwvXTGyg5aIVEIut/SYXWeApn2v4lf9ecB1EeSiAvJo9L3X3kDgNCHcYIa07ga+NFGGlKHYTi31Uk0kwk9oRLpWcpQQHWVzT6bwzJIBHAplDzdwTv92ZCjRepLEtjJBZqxXczP4X66bmuF1lFEuU0M4XgwapgwaAWcGwwFVBBs2sQJhRe2uEI+RQtjYbyhZE4LVJ6+L1mU18KvBvV+p3eZ2FMEJOAXnIABXoAbuQAOEAIMX8AG+HOC8OZ+u6xYWpa6T9xyDpXDL3zMEtLU=</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit>

PM
T-

{
<latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit> <latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit> <latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit> <latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit>

Any additional time 
between two paddles 
that is NOT the TOF.
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Hodoscope Calibration  

Procedure
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STEP 1: 
Set this flag to zero:  (p)htofusinginvadc = 0

Found on directory :   
hallc_replay/PARAM/(S)HMS/HODO/

HINT:  Use the command: grep -i (p)htofusinginvadc ./*  
once in the directory above, to find the flag quickly. 
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STEP 2: 
Replay the raw data file, typically 1-2 million events is required for a good fit. 

Make sure to include the blocks of variables necessary for this calibration. 
These are found on:  
 
/hallc_replay/DEF-files/(S)HMS/PRODUCTION/BLOCK/(p)hblock_vars.def

hblock_vars.def pblock_vars.def
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STEP 3: 
In the directory:  
/hallc_replay/CALIBRATION/(s)hms_hodo_calib/  

 
Run the following code: 
root -l ”timeWalkHistos.C(<run_num>)”  

Code Description:    

This script takes as input the ROOTfile replayed and  creates another ROOTfile 
containing histogram objects that are used to perform the Time-Walk 
Correction.    

NOTE:   The user sets the run number interactively, however, 
the ROOTfile that is loaded must be changed manually in the code. 
Open the code and make sure the correct ROOTfile is being read.

!11



STEP 4: 
To do the time-walk corrections, run the following code: 
root -l ”timeWalkCalib.C(<run_num>)”  

Code Description:    

This script takes as input the ROOTfile containing histogram objects generated by the 
‘timeWalkHistos.C’ script.   

A parameter file containing the time-walk parameters is produced at: 
hallc_replay/PARAM/(S)HMS/HODO/(p)hhodo_TWcalib_runNUM.param 

Change the parameter file name to: (p)hhodo_TWcalib.param 
Since this is the generic file name read by hcana. 

NOTE:   The user sets the run number interactively, however, 
the ROOTfile that is loaded must be changed manually in the code. 
Open the code and make sure the correct ROOTfile is being read.

!12



Time-Walk Corrections

ffit
TW (a) = c1 +

1

( a
TDCthrs.

)c2
<latexit sha1_base64="e7MiLgLUCxc2Efmp1aq2QwG5xmA="></latexit><latexit sha1_base64="e7MiLgLUCxc2Efmp1aq2QwG5xmA="></latexit><latexit sha1_base64="e7MiLgLUCxc2Efmp1aq2QwG5xmA="></latexit><latexit sha1_base64="e7MiLgLUCxc2Efmp1aq2QwG5xmA="></latexit>

c1, c2 are constants per PMT

TDCthrs. = 120 mV
<latexit sha1_base64="1hh+rqRjzOghODdUwNmoc36eyCw="></latexit><latexit sha1_base64="1hh+rqRjzOghODdUwNmoc36eyCw="></latexit><latexit sha1_base64="1hh+rqRjzOghODdUwNmoc36eyCw="></latexit><latexit sha1_base64="1hh+rqRjzOghODdUwNmoc36eyCw="></latexit>
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STEP 5: 

Replay the raw data file a second time.  

Typically, 1-2 million events, with the updated time-walk parameters, 
as the next code to run will need good statistics.
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PMT 1x7-: Corr. (TDC - ADC) Pulse Time vs. ADC Pulse Amplitude 

a0 is a reference ADC amplitude: a0 = 200 mV
<latexit sha1_base64="T3i5lzT0kwBpXUDksDs1qugCG+E="></latexit><latexit sha1_base64="T3i5lzT0kwBpXUDksDs1qugCG+E="></latexit><latexit sha1_base64="T3i5lzT0kwBpXUDksDs1qugCG+E="></latexit><latexit sha1_base64="T3i5lzT0kwBpXUDksDs1qugCG+E="></latexit>

f corr.
TW (a) =

1

( a
TDCthrs.

)c2
� 1

( a0
TDCthrs.

)c2
<latexit sha1_base64="32paK0TX6Jz2uHk3Ij9OYCKvHvU="></latexit><latexit sha1_base64="32paK0TX6Jz2uHk3Ij9OYCKvHvU="></latexit><latexit sha1_base64="32paK0TX6Jz2uHk3Ij9OYCKvHvU="></latexit><latexit sha1_base64="32paK0TX6Jz2uHk3Ij9OYCKvHvU="></latexit>
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STEP 6: 
To do the cable time, propagation velocity, and paddle time difference corrections,  
run the following code at : /hallc_replay/CALIBRATION/(s)hms_hodo_calib/ 

root -l fitHodoCalib.C  

Code Description:    

This script takes as input the ROOTfile replayed in the last step, which has been time-walk corrected. 

• The first part of this script performs a linear fit on the time-walk corrected time vs. hodoscope track to determine the 
propagation velocity and the cable time difference across each paddle.  

• The second part of this code solves a matrix equation for the λ parameters mentioned in later slides. 
•  A parameter file containing the propagation velocity, cable time offsets, and lambda coefficient parameters will be 

produced at                                                                                                                                                                                                               
hallc replay/PARAM/(S)HMS/HODO/(p)hhodo_Vpcalib_runNUM.param 
 

NOTE:  This parameter file name has to be manually changed to  
exclude the run number, since hcana reads in the parameter file as  
(p)hhodo_Vpcalib.param  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Propagation Velocity / Cable Length Corrections

DISC.

ytrk
<latexit sha1_base64="kzEl49G8wiRVd1Lvv9Opm3xoX3k=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZdsNmF3IoTQH+HFgyJe/T3e/Ddu2xy09cHA470ZZuYFqRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdk2Sa8TZLZKJ7ATVcCsXbKFDyXqo5jQPJu0F0N/O7T1wbkahHzFPux3SsRCgYRSt182GBOpoOa3W34c5BVolXkjqUaA1rX4NRwrKYK2SSGtP33BT9gmoUTPJpdZAZnlIW0THvW6pozI1fzM+dknOrjEiYaFsKyVz9PVHQ2Jg8DmxnTHFilr2Z+J/XzzC88Quh0gy5YotFYSYJJmT2OxkJzRnK3BLKtLC3EjahmjK0CVVtCN7yy6ukc9nw3Ib3cFVv3pZxVOAUzuACPLiGJtxDC9rAIIJneIU3J3VenHfnY9G65pQzJ/AHzucP1WaP4Q==</latexit><latexit sha1_base64="kzEl49G8wiRVd1Lvv9Opm3xoX3k=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZdsNmF3IoTQH+HFgyJe/T3e/Ddu2xy09cHA470ZZuYFqRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdk2Sa8TZLZKJ7ATVcCsXbKFDyXqo5jQPJu0F0N/O7T1wbkahHzFPux3SsRCgYRSt182GBOpoOa3W34c5BVolXkjqUaA1rX4NRwrKYK2SSGtP33BT9gmoUTPJpdZAZnlIW0THvW6pozI1fzM+dknOrjEiYaFsKyVz9PVHQ2Jg8DmxnTHFilr2Z+J/XzzC88Quh0gy5YotFYSYJJmT2OxkJzRnK3BLKtLC3EjahmjK0CVVtCN7yy6ukc9nw3Ib3cFVv3pZxVOAUzuACPLiGJtxDC9rAIIJneIU3J3VenHfnY9G65pQzJ/AHzucP1WaP4Q==</latexit><latexit sha1_base64="kzEl49G8wiRVd1Lvv9Opm3xoX3k=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZdsNmF3IoTQH+HFgyJe/T3e/Ddu2xy09cHA470ZZuYFqRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdk2Sa8TZLZKJ7ATVcCsXbKFDyXqo5jQPJu0F0N/O7T1wbkahHzFPux3SsRCgYRSt182GBOpoOa3W34c5BVolXkjqUaA1rX4NRwrKYK2SSGtP33BT9gmoUTPJpdZAZnlIW0THvW6pozI1fzM+dknOrjEiYaFsKyVz9PVHQ2Jg8DmxnTHFilr2Z+J/XzzC88Quh0gy5YotFYSYJJmT2OxkJzRnK3BLKtLC3EjahmjK0CVVtCN7yy6ukc9nw3Ib3cFVv3pZxVOAUzuACPLiGJtxDC9rAIIJneIU3J3VenHfnY9G65pQzJ/AHzucP1WaP4Q==</latexit><latexit sha1_base64="kzEl49G8wiRVd1Lvv9Opm3xoX3k=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbyma7aZdsNmF3IoTQH+HFgyJe/T3e/Ddu2xy09cHA470ZZuYFqRQGXffbWVvf2NzaruxUd/f2Dw5rR8cdk2Sa8TZLZKJ7ATVcCsXbKFDyXqo5jQPJu0F0N/O7T1wbkahHzFPux3SsRCgYRSt182GBOpoOa3W34c5BVolXkjqUaA1rX4NRwrKYK2SSGtP33BT9gmoUTPJpdZAZnlIW0THvW6pozI1fzM+dknOrjEiYaFsKyVz9PVHQ2Jg8DmxnTHFilr2Z+J/XzzC88Quh0gy5YotFYSYJJmT2OxkJzRnK3BLKtLC3EjahmjK0CVVtCN7yy6ukc9nw3Ib3cFVv3pZxVOAUzuACPLiGJtxDC9rAIIJneIU3J3VenHfnY9G65pQzJ/AHzucP1WaP4Q==</latexit>

t(+)
prop.

<latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit>

t(�)
prop.

<latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit>

t(+)
cable

<latexit sha1_base64="F0Bkcs6j+cCF0miz2CstaQhqtUs=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoCCURQZdFNy4r2Ae0MUymk3boZBJmboQa+iVuXCji1k9x5984bbPQ1gMDh3PumblzgkRwjY7zba2srq1vbBa2its7u3ul8v5BS8epoqxJYxGrTkA0E1yyJnIUrJMoRqJAsHYwupn67UemNI/lPY4T5kVkIHnIKUEj+eUSPmTVs9OJn1FiMhO/XHFqzgz2MnFzUoEcDb/81evHNI2YRCqI1l3XSdDLiEJOzX3FXqpZQuiIDFjXUEkipr1stvjEPjFK3w5jZY5Ee6b+TmQk0nocBWYyIjjUi95U/M/rphheeRmXSYpM0vlDYSpsjO1pC3afK0ZRjA0hVHGzq02HRBGKpquiKcFd/PIyaZ3XXKfm3l1U6td5HQU4gmOogguXUIdbaEATKKTwDK/wZj1ZL9a79TEfXbHyzCH8gfX5A0cjktU=</latexit><latexit sha1_base64="F0Bkcs6j+cCF0miz2CstaQhqtUs=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoCCURQZdFNy4r2Ae0MUymk3boZBJmboQa+iVuXCji1k9x5984bbPQ1gMDh3PumblzgkRwjY7zba2srq1vbBa2its7u3ul8v5BS8epoqxJYxGrTkA0E1yyJnIUrJMoRqJAsHYwupn67UemNI/lPY4T5kVkIHnIKUEj+eUSPmTVs9OJn1FiMhO/XHFqzgz2MnFzUoEcDb/81evHNI2YRCqI1l3XSdDLiEJOzX3FXqpZQuiIDFjXUEkipr1stvjEPjFK3w5jZY5Ee6b+TmQk0nocBWYyIjjUi95U/M/rphheeRmXSYpM0vlDYSpsjO1pC3afK0ZRjA0hVHGzq02HRBGKpquiKcFd/PIyaZ3XXKfm3l1U6td5HQU4gmOogguXUIdbaEATKKTwDK/wZj1ZL9a79TEfXbHyzCH8gfX5A0cjktU=</latexit><latexit sha1_base64="F0Bkcs6j+cCF0miz2CstaQhqtUs=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoCCURQZdFNy4r2Ae0MUymk3boZBJmboQa+iVuXCji1k9x5984bbPQ1gMDh3PumblzgkRwjY7zba2srq1vbBa2its7u3ul8v5BS8epoqxJYxGrTkA0E1yyJnIUrJMoRqJAsHYwupn67UemNI/lPY4T5kVkIHnIKUEj+eUSPmTVs9OJn1FiMhO/XHFqzgz2MnFzUoEcDb/81evHNI2YRCqI1l3XSdDLiEJOzX3FXqpZQuiIDFjXUEkipr1stvjEPjFK3w5jZY5Ee6b+TmQk0nocBWYyIjjUi95U/M/rphheeRmXSYpM0vlDYSpsjO1pC3afK0ZRjA0hVHGzq02HRBGKpquiKcFd/PIyaZ3XXKfm3l1U6td5HQU4gmOogguXUIdbaEATKKTwDK/wZj1ZL9a79TEfXbHyzCH8gfX5A0cjktU=</latexit><latexit sha1_base64="F0Bkcs6j+cCF0miz2CstaQhqtUs=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoCCURQZdFNy4r2Ae0MUymk3boZBJmboQa+iVuXCji1k9x5984bbPQ1gMDh3PumblzgkRwjY7zba2srq1vbBa2its7u3ul8v5BS8epoqxJYxGrTkA0E1yyJnIUrJMoRqJAsHYwupn67UemNI/lPY4T5kVkIHnIKUEj+eUSPmTVs9OJn1FiMhO/XHFqzgz2MnFzUoEcDb/81evHNI2YRCqI1l3XSdDLiEJOzX3FXqpZQuiIDFjXUEkipr1stvjEPjFK3w5jZY5Ee6b+TmQk0nocBWYyIjjUi95U/M/rphheeRmXSYpM0vlDYSpsjO1pC3afK0ZRjA0hVHGzq02HRBGKpquiKcFd/PIyaZ3XXKfm3l1U6td5HQU4gmOogguXUIdbaEATKKTwDK/wZj1ZL9a79TEfXbHyzCH8gfX5A0cjktU=</latexit>

t(�)
cable

<latexit sha1_base64="5Jg7I672TnILnfe0fOOBKc/KU1E=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoC0sigi6LblxWsA9oY5hMJ+3QySTM3Ag19EvcuFDErZ/izr9x2mahrQcGDufcM3PnBIngGh3n21pZXVvf2CxsFbd3dvdK5f2Dlo5TRVmTxiJWnYBoJrhkTeQoWCdRjESBYO1gdDP1249MaR7LexwnzIvIQPKQU4JG8sslfMiqZ6cTP6PEZCZ+ueLUnBnsZeLmpAI5Gn75q9ePaRoxiVQQrbuuk6CXEYWcmvuKvVSzhNARGbCuoZJETHvZbPGJfWKUvh3GyhyJ9kz9nchIpPU4CsxkRHCoF72p+J/XTTG88jIukxSZpPOHwlTYGNvTFuw+V4yiGBtCqOJmV5sOiSIUTVdFU4K7+OVl0jqvuU7Nvbuo1K/zOgpwBMdQBRcuoQ630IAmUEjhGV7hzXqyXqx362M+umLlmUP4A+vzB0o/ktc=</latexit><latexit sha1_base64="5Jg7I672TnILnfe0fOOBKc/KU1E=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoC0sigi6LblxWsA9oY5hMJ+3QySTM3Ag19EvcuFDErZ/izr9x2mahrQcGDufcM3PnBIngGh3n21pZXVvf2CxsFbd3dvdK5f2Dlo5TRVmTxiJWnYBoJrhkTeQoWCdRjESBYO1gdDP1249MaR7LexwnzIvIQPKQU4JG8sslfMiqZ6cTP6PEZCZ+ueLUnBnsZeLmpAI5Gn75q9ePaRoxiVQQrbuuk6CXEYWcmvuKvVSzhNARGbCuoZJETHvZbPGJfWKUvh3GyhyJ9kz9nchIpPU4CsxkRHCoF72p+J/XTTG88jIukxSZpPOHwlTYGNvTFuw+V4yiGBtCqOJmV5sOiSIUTVdFU4K7+OVl0jqvuU7Nvbuo1K/zOgpwBMdQBRcuoQ630IAmUEjhGV7hzXqyXqx362M+umLlmUP4A+vzB0o/ktc=</latexit><latexit sha1_base64="5Jg7I672TnILnfe0fOOBKc/KU1E=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoC0sigi6LblxWsA9oY5hMJ+3QySTM3Ag19EvcuFDErZ/izr9x2mahrQcGDufcM3PnBIngGh3n21pZXVvf2CxsFbd3dvdK5f2Dlo5TRVmTxiJWnYBoJrhkTeQoWCdRjESBYO1gdDP1249MaR7LexwnzIvIQPKQU4JG8sslfMiqZ6cTP6PEZCZ+ueLUnBnsZeLmpAI5Gn75q9ePaRoxiVQQrbuuk6CXEYWcmvuKvVSzhNARGbCuoZJETHvZbPGJfWKUvh3GyhyJ9kz9nchIpPU4CsxkRHCoF72p+J/XTTG88jIukxSZpPOHwlTYGNvTFuw+V4yiGBtCqOJmV5sOiSIUTVdFU4K7+OVl0jqvuU7Nvbuo1K/zOgpwBMdQBRcuoQ630IAmUEjhGV7hzXqyXqx362M+umLlmUP4A+vzB0o/ktc=</latexit><latexit sha1_base64="5Jg7I672TnILnfe0fOOBKc/KU1E=">AAAB+HicbVDLSsNAFL3xWeujVZdugkWoC0sigi6LblxWsA9oY5hMJ+3QySTM3Ag19EvcuFDErZ/izr9x2mahrQcGDufcM3PnBIngGh3n21pZXVvf2CxsFbd3dvdK5f2Dlo5TRVmTxiJWnYBoJrhkTeQoWCdRjESBYO1gdDP1249MaR7LexwnzIvIQPKQU4JG8sslfMiqZ6cTP6PEZCZ+ueLUnBnsZeLmpAI5Gn75q9ePaRoxiVQQrbuuk6CXEYWcmvuKvVSzhNARGbCuoZJETHvZbPGJfWKUvh3GyhyJ9kz9nchIpPU4CsxkRHCoF72p+J/XTTG88jIukxSZpPOHwlTYGNvTFuw+V4yiGBtCqOJmV5sOiSIUTVdFU4K7+OVl0jqvuU7Nvbuo1K/zOgpwBMdQBRcuoQ630IAmUEjhGV7hzXqyXqx362M+umLlmUP4A+vzB0o/ktc=</latexit>

�tCorr.TW (ytrk) ⌘
1

2
(t(�)

Corr.TW � t(+)
Corr.TW ) =

1

vp
ytrk + b0

<latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bms kMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="qzym/vTnYzH3LyQy1Qa0JS1gyRg=">AAACVnicbZFLSzMxFIYz473eRrdugiK0iGXGzedGEHThUsFaoVOHTHpGQz OXLzlTLCF/0p0bN/4R01qwXg4EXp73nFzepJUUGsPw1fMXFpeWV1bXGusbm1vbwc7GnS5rxaHDS1mq+5RpkKKADgqUcF8pYHkqoZsOLyZ+dwRKi7K4xXEF/Zw9FiITnKFDSfAcX4JERjExF6VS7duupc1xYlANbYvG8L8WIxpninETWXPiTHwwzeOWnes/phN2NM9a9OxrapSYytrZpvSIpokJbRIchO1wWvS3iGbigMzqOgle4kHJ6xwK5JJp3YvCCvuGKRRcgm3EtYaK8SF7hJ6TBctB9800IUsPHRnQrFRuFUindH7CsFzrcZ66zpzhk/7pTeBfXq/G7LRvRFHVCAX/PCirJcWSTuKmA6GAoxw7wbgS7q6UPzEXDLpPabgQop9P/i3uTtpR2I5uQrJK9sg+aZKI/CPn5Ipckw7h5M1b9Da9Le/dX/ODz7h8b5bbLvlW/u4Hm3W0GA==</latexit><latexit sha1_base64="qzym/vTnYzH3LyQy1Qa0JS1gyRg=">AAACVnicbZFLSzMxFIYz473eRrdugiK0iGXGzedGEHThUsFaoVOHTHpGQz OXLzlTLCF/0p0bN/4R01qwXg4EXp73nFzepJUUGsPw1fMXFpeWV1bXGusbm1vbwc7GnS5rxaHDS1mq+5RpkKKADgqUcF8pYHkqoZsOLyZ+dwRKi7K4xXEF/Zw9FiITnKFDSfAcX4JERjExF6VS7duupc1xYlANbYvG8L8WIxpninETWXPiTHwwzeOWnes/phN2NM9a9OxrapSYytrZpvSIpokJbRIchO1wWvS3iGbigMzqOgle4kHJ6xwK5JJp3YvCCvuGKRRcgm3EtYaK8SF7hJ6TBctB9800IUsPHRnQrFRuFUindH7CsFzrcZ66zpzhk/7pTeBfXq/G7LRvRFHVCAX/PCirJcWSTuKmA6GAoxw7wbgS7q6UPzEXDLpPabgQop9P/i3uTtpR2I5uQrJK9sg+aZKI/CPn5Ipckw7h5M1b9Da9Le/dX/ODz7h8b5bbLvlW/u4Hm3W0GA==</latexit><latexit sha1_base64="srdPkxpgIlC30jjx4aX/Q+xAg+8=">AAACYXicbVFNSyMxGM6M7q52V53Vo5dgWWgRy4wX9yLI6sGjgrVCpztk0n c0NPNh8k6xhPxJb3vZi3/EtA5YP14IPDwf+XiSVlJoDMN/nr+y+uXrt7X11vcfG5tbwc/ta13WikOfl7JUNynTIEUBfRQo4aZSwPJUwiCdnM71wRSUFmVxhbMKRjm7LUQmOENHJcFDfAYSGcXEnJZK9a4GlnZmiUE1sV0aw30tpjTOFOMmsubQifjXdA66dsl/QOfc/jLXpcevqWliKmubTek+TRMT2iRoh71wMfQjiBrQJs1cJMFjPC55nUOBXDKth1FY4cgwhYJLsK241lAxPmG3MHSwYDnokVk0ZOkvx4xpViq3CqQLdjlhWK71LE+dM2d4p99rc/IzbVhj9ntkRFHVCAV/OSirJcWSzuumY6GAo5w5wLgS7q6U3zFXDLpPabkSovdP/giuD3tR2Isuw/bJn6aONbJL9kiHROSInJBzckH6hJP/3qq34W16T/66H/jbL1bfazI75M34u89yHbTh</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit><latexit sha1_base64="AR2Cl1JJTwlQd2kZAkZMj5ZAi+w=">AAACYXicbVFNSxtBGJ5dbdVYdbVHL0ODkCCG3SDoRZDaQ48WjBGy6TI7eV eHzH44825oGOZPevPipX+kk7jQVPvCwMPzMR/PpJUUGsPw2fPX1j983Njcam1/2tndC/YPbnVZKw4DXspS3aVMgxQFDFCghLtKActTCcN0erXQhzNQWpTFDc4rGOfsvhCZ4AwdlQS/4m8gkVFMzFWpVO9maGlnnhhUU9ulMTzWYkbjTDFuImv6TsSfpnPStSv+E7rgjle5Lr34m5olprK22ZQe0zQxoU2CdtgLl0Pfg6gBbdLMdRI8xZOS1zkUyCXTehSFFY4NUyi4BNuKaw0V41N2DyMHC5aDHptlQ5YeOWZCs1K5VSBdsqsJw3Kt53nqnDnDB/1WW5D/00Y1ZudjI4qqRij460FZLSmWdFE3nQgFHOXcAcaVcHel/IG5YtB9SsuVEL198ntw2+9FYS/6cdq+/NrUsUkOyRfSIRE5I5fkO7kmA8LJi7fu7Xi73m9/yw/8g1er7zWZz+Sf8Q//AHNdtOU=</latexit>

t(±)
Corr.TW = t(±)

prop. + t(±)
cable

<latexit sha1_base64="3uC2gk5SONp2IKXP596N2W2IROo=">AAACJHicbVDLSsNAFJ3UV62vqEs3g0WoCCERQUGEYjcuK/QFbQyT6aQdmmSGmYlQQj7Gjb/ixoUPXLjxW5y2WdTWAwOHc+5j7vF5SKWy7W+jsLK6tr5R3Cxtbe/s7pn7By3JEoFJE7OQiY6PJAlpTJqKqpB0uCAo8kPS9ke1id9+JEJSFjfUmBM3QoOYBhQjpSXPvFYPaaXHo9PMS2tMCKvRzuANnFO5YNzK4Nm8hpGen3lm2bbsKeAycXJSBjnqnvnR6zOcRCRWOERSdh2bKzdFQlGs55V6iSQc4REakK6mMYqIdNPpkRk80UofBkzoFys4Vec7UhRJOY58XRkhNZSL3kT8z+smKrhyUxrzRJEYzxYFSQgVg5PEYJ8KglU41gRhQfVfIR4igbDSuZZ0CM7iycukdW45tuXcX5Srt3kcRXAEjkEFOOASVMEdqIMmwOAJvIA38G48G6/Gp/E1Ky0Yec8h+APj5xesSqQ3</latexit><latexit sha1_base64="3uC2gk5SONp2IKXP596N2W2IROo=">AAACJHicbVDLSsNAFJ3UV62vqEs3g0WoCCERQUGEYjcuK/QFbQyT6aQdmmSGmYlQQj7Gjb/ixoUPXLjxW5y2WdTWAwOHc+5j7vF5SKWy7W+jsLK6tr5R3Cxtbe/s7pn7By3JEoFJE7OQiY6PJAlpTJqKqpB0uCAo8kPS9ke1id9+JEJSFjfUmBM3QoOYBhQjpSXPvFYPaaXHo9PMS2tMCKvRzuANnFO5YNzK4Nm8hpGen3lm2bbsKeAycXJSBjnqnvnR6zOcRCRWOERSdh2bKzdFQlGs55V6iSQc4REakK6mMYqIdNPpkRk80UofBkzoFys4Vec7UhRJOY58XRkhNZSL3kT8z+smKrhyUxrzRJEYzxYFSQgVg5PEYJ8KglU41gRhQfVfIR4igbDSuZZ0CM7iycukdW45tuXcX5Srt3kcRXAEjkEFOOASVMEdqIMmwOAJvIA38G48G6/Gp/E1Ky0Yec8h+APj5xesSqQ3</latexit><latexit sha1_base64="3uC2gk5SONp2IKXP596N2W2IROo=">AAACJHicbVDLSsNAFJ3UV62vqEs3g0WoCCERQUGEYjcuK/QFbQyT6aQdmmSGmYlQQj7Gjb/ixoUPXLjxW5y2WdTWAwOHc+5j7vF5SKWy7W+jsLK6tr5R3Cxtbe/s7pn7By3JEoFJE7OQiY6PJAlpTJqKqpB0uCAo8kPS9ke1id9+JEJSFjfUmBM3QoOYBhQjpSXPvFYPaaXHo9PMS2tMCKvRzuANnFO5YNzK4Nm8hpGen3lm2bbsKeAycXJSBjnqnvnR6zOcRCRWOERSdh2bKzdFQlGs55V6iSQc4REakK6mMYqIdNPpkRk80UofBkzoFys4Vec7UhRJOY58XRkhNZSL3kT8z+smKrhyUxrzRJEYzxYFSQgVg5PEYJ8KglU41gRhQfVfIR4igbDSuZZ0CM7iycukdW45tuXcX5Srt3kcRXAEjkEFOOASVMEdqIMmwOAJvIA38G48G6/Gp/E1Ky0Yec8h+APj5xesSqQ3</latexit><latexit sha1_base64="3uC2gk5SONp2IKXP596N2W2IROo=">AAACJHicbVDLSsNAFJ3UV62vqEs3g0WoCCERQUGEYjcuK/QFbQyT6aQdmmSGmYlQQj7Gjb/ixoUPXLjxW5y2WdTWAwOHc+5j7vF5SKWy7W+jsLK6tr5R3Cxtbe/s7pn7By3JEoFJE7OQiY6PJAlpTJqKqpB0uCAo8kPS9ke1id9+JEJSFjfUmBM3QoOYBhQjpSXPvFYPaaXHo9PMS2tMCKvRzuANnFO5YNzK4Nm8hpGen3lm2bbsKeAycXJSBjnqnvnR6zOcRCRWOERSdh2bKzdFQlGs55V6iSQc4REakK6mMYqIdNPpkRk80UofBkzoFys4Vec7UhRJOY58XRkhNZSL3kT8z+smKrhyUxrzRJEYzxYFSQgVg5PEYJ8KglU41gRhQfVfIR4igbDSuZZ0CM7iycukdW45tuXcX5Srt3kcRXAEjkEFOOASVMEdqIMmwOAJvIA38G48G6/Gp/E1Ky0Yec8h+APj5xesSqQ3</latexit>

�tCorr.TW
<latexit sha1_base64="NTEezSXkXoHeHUccERvNOaR+0lk=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5CIoMdiPXis0C9oQ9hsN+3SzSbsTsQS+le8eFDEq3/Em//GbZuDtj4YeLw3w8y8MBVcg+t+W6WNza3tnfJuZW//4PDIPq52dJIpyto0EYnqhUQzwSVrAwfBeqliJA4F64aTxtzvPjKleSJbME2ZH5OR5BGnBIwU2NXBHRNAMAR5I1HKaXVngV1zHXcBvE68gtRQgWZgfw2GCc1iJoEKonXfc1Pwc6KAU8FmlUGmWUrohIxY31BJYqb9fHH7DJ8bZYijRJmSgBfq74mcxFpP49B0xgTGetWbi/95/QyiGz/nMs2ASbpcFGUCQ4LnQeAhV4yCmBpCqOLmVkzHRBEKJq6KCcFbfXmddC4dz3W8h6ta/baIo4xO0Rm6QB66RnV0j5qojSh6Qs/oFb1ZM+vFerc+lq0lq5g5QX9gff4AX5KT/w==</latexit><latexit sha1_base64="NTEezSXkXoHeHUccERvNOaR+0lk=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5CIoMdiPXis0C9oQ9hsN+3SzSbsTsQS+le8eFDEq3/Em//GbZuDtj4YeLw3w8y8MBVcg+t+W6WNza3tnfJuZW//4PDIPq52dJIpyto0EYnqhUQzwSVrAwfBeqliJA4F64aTxtzvPjKleSJbME2ZH5OR5BGnBIwU2NXBHRNAMAR5I1HKaXVngV1zHXcBvE68gtRQgWZgfw2GCc1iJoEKonXfc1Pwc6KAU8FmlUGmWUrohIxY31BJYqb9fHH7DJ8bZYijRJmSgBfq74mcxFpP49B0xgTGetWbi/95/QyiGz/nMs2ASbpcFGUCQ4LnQeAhV4yCmBpCqOLmVkzHRBEKJq6KCcFbfXmddC4dz3W8h6ta/baIo4xO0Rm6QB66RnV0j5qojSh6Qs/oFb1ZM+vFerc+lq0lq5g5QX9gff4AX5KT/w==</latexit><latexit sha1_base64="NTEezSXkXoHeHUccERvNOaR+0lk=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5CIoMdiPXis0C9oQ9hsN+3SzSbsTsQS+le8eFDEq3/Em//GbZuDtj4YeLw3w8y8MBVcg+t+W6WNza3tnfJuZW//4PDIPq52dJIpyto0EYnqhUQzwSVrAwfBeqliJA4F64aTxtzvPjKleSJbME2ZH5OR5BGnBIwU2NXBHRNAMAR5I1HKaXVngV1zHXcBvE68gtRQgWZgfw2GCc1iJoEKonXfc1Pwc6KAU8FmlUGmWUrohIxY31BJYqb9fHH7DJ8bZYijRJmSgBfq74mcxFpP49B0xgTGetWbi/95/QyiGz/nMs2ASbpcFGUCQ4LnQeAhV4yCmBpCqOLmVkzHRBEKJq6KCcFbfXmddC4dz3W8h6ta/baIo4xO0Rm6QB66RnV0j5qojSh6Qs/oFb1ZM+vFerc+lq0lq5g5QX9gff4AX5KT/w==</latexit><latexit sha1_base64="NTEezSXkXoHeHUccERvNOaR+0lk=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5CIoMdiPXis0C9oQ9hsN+3SzSbsTsQS+le8eFDEq3/Em//GbZuDtj4YeLw3w8y8MBVcg+t+W6WNza3tnfJuZW//4PDIPq52dJIpyto0EYnqhUQzwSVrAwfBeqliJA4F64aTxtzvPjKleSJbME2ZH5OR5BGnBIwU2NXBHRNAMAR5I1HKaXVngV1zHXcBvE68gtRQgWZgfw2GCc1iJoEKonXfc1Pwc6KAU8FmlUGmWUrohIxY31BJYqb9fHH7DJ8bZYijRJmSgBfq74mcxFpP49B0xgTGetWbi/95/QyiGz/nMs2ASbpcFGUCQ4LnQeAhV4yCmBpCqOLmVkzHRBEKJq6KCcFbfXmddC4dz3W8h6ta/baIo4xO0Rm6QB66RnV0j5qojSh6Qs/oFb1ZM+vFerc+lq0lq5g5QX9gff4AX5KT/w==</latexit>

propagation velocity  
across paddle

Cable time  
differences between 

(+) and (-) sides
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Propagation Velocity / Cable Length Corrections

vp = 15.73 cm/ns
<latexit sha1_base64="dnsPZR58InvV7uTZryNUElk1n10=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoNgFXd9EBshaGMZwTwgCWF2MkmGzMwuM3eDYUlh46/YWChi60fY+TdOki00euDC4Zx7ufeeIBLcgOd9OZml5ZXVtex6bmNza3vH3d2rmTDWlFVpKELdCIhhgitWBQ6CNSLNiAwEqwfD66lfHzFteKjuYByxtiR9xXucErBSx82POkk0wZfYPy+WTnEL2D0kmMpjZSYdt+AVvRnwX+KnpIBSVDruZ6sb0lgyBVQQY5q+F0E7IRo4FWySa8WGRYQOSZ81LVVEMtNOZk9M8KFVurgXalsK8Ez9OZEQacxYBrZTEhiYRW8q/uc1Y+hdtBOuohiYovNFvVhgCPE0EdzlmlEQY0sI1dzeiumAaELB5pazIfiLL/8ltZOi7xX927NC+SqNI4vy6AAdIR+VUBndoAqqIooe0BN6Qa/Oo/PsvDnv89aMk87so19wPr4BaQ+Wqg==</latexit><latexit sha1_base64="dnsPZR58InvV7uTZryNUElk1n10=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoNgFXd9EBshaGMZwTwgCWF2MkmGzMwuM3eDYUlh46/YWChi60fY+TdOki00euDC4Zx7ufeeIBLcgOd9OZml5ZXVtex6bmNza3vH3d2rmTDWlFVpKELdCIhhgitWBQ6CNSLNiAwEqwfD66lfHzFteKjuYByxtiR9xXucErBSx82POkk0wZfYPy+WTnEL2D0kmMpjZSYdt+AVvRnwX+KnpIBSVDruZ6sb0lgyBVQQY5q+F0E7IRo4FWySa8WGRYQOSZ81LVVEMtNOZk9M8KFVurgXalsK8Ez9OZEQacxYBrZTEhiYRW8q/uc1Y+hdtBOuohiYovNFvVhgCPE0EdzlmlEQY0sI1dzeiumAaELB5pazIfiLL/8ltZOi7xX927NC+SqNI4vy6AAdIR+VUBndoAqqIooe0BN6Qa/Oo/PsvDnv89aMk87so19wPr4BaQ+Wqg==</latexit><latexit sha1_base64="dnsPZR58InvV7uTZryNUElk1n10=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoNgFXd9EBshaGMZwTwgCWF2MkmGzMwuM3eDYUlh46/YWChi60fY+TdOki00euDC4Zx7ufeeIBLcgOd9OZml5ZXVtex6bmNza3vH3d2rmTDWlFVpKELdCIhhgitWBQ6CNSLNiAwEqwfD66lfHzFteKjuYByxtiR9xXucErBSx82POkk0wZfYPy+WTnEL2D0kmMpjZSYdt+AVvRnwX+KnpIBSVDruZ6sb0lgyBVQQY5q+F0E7IRo4FWySa8WGRYQOSZ81LVVEMtNOZk9M8KFVurgXalsK8Ez9OZEQacxYBrZTEhiYRW8q/uc1Y+hdtBOuohiYovNFvVhgCPE0EdzlmlEQY0sI1dzeiumAaELB5pazIfiLL/8ltZOi7xX927NC+SqNI4vy6AAdIR+VUBndoAqqIooe0BN6Qa/Oo/PsvDnv89aMk87so19wPr4BaQ+Wqg==</latexit><latexit sha1_base64="dnsPZR58InvV7uTZryNUElk1n10=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoNgFXd9EBshaGMZwTwgCWF2MkmGzMwuM3eDYUlh46/YWChi60fY+TdOki00euDC4Zx7ufeeIBLcgOd9OZml5ZXVtex6bmNza3vH3d2rmTDWlFVpKELdCIhhgitWBQ6CNSLNiAwEqwfD66lfHzFteKjuYByxtiR9xXucErBSx82POkk0wZfYPy+WTnEL2D0kmMpjZSYdt+AVvRnwX+KnpIBSVDruZ6sb0lgyBVQQY5q+F0E7IRo4FWySa8WGRYQOSZ81LVVEMtNOZk9M8KFVurgXalsK8Ez9OZEQacxYBrZTEhiYRW8q/uc1Y+hdtBOuohiYovNFvVhgCPE0EdzlmlEQY0sI1dzeiumAaELB5pazIfiLL/8ltZOi7xX927NC+SqNI4vy6AAdIR+VUBndoAqqIooe0BN6Qa/Oo/PsvDnv89aMk87so19wPr4BaQ+Wqg==</latexit>
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<latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit><latexit sha1_base64="HkmfR9PbktHHMdsP6MXonuhCHA4=">AAAB+HicbVDLSgMxFM34rPXRqks3wSJUhGFGBF0W3bisYB/QjkMmzbShmSQkGaEO8yVuXCji1k9x59+YtrPQ1gMXDufcy733RJJRbTzv21lZXVvf2Cxtlbd3dvcq1f2DthapwqSFBROqGyFNGOWkZahhpCsVQUnESCca30z9ziNRmgp+byaSBAkachpTjIyVwmrFPGT1s9M8zKQS0s3Das1zvRngMvELUgMFmmH1qz8QOE0IN5ghrXu+J02QIWUoZiQv91NNJMJjNCQ9SzlKiA6y2eE5PLHKAMZC2eIGztTfExlKtJ4kke1MkBnpRW8q/uf1UhNfBRnlMjWE4/miOGXQCDhNAQ6oItiwiSUIK2pvhXiEFMLGZlW2IfiLLy+T9rnre65/d1FrXBdxlMAROAZ14INL0AC3oAlaAIMUPINX8OY8OS/Ou/Mxb11xiplD8AfO5w87gJLN</latexit>

t(�)
prop.

<latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit><latexit sha1_base64="gQ8cWjwmkLAl2nqn1BxcSfoOIiE=">AAAB+HicbVDLSgMxFM34rPXRqks3wSLUhcOMCLosunFZwT6gHYdMmmlDM0lIMkId5kvcuFDErZ/izr8xbWehrQcuHM65l3vviSSj2njet7Oyura+sVnaKm/v7O5VqvsHbS1ShUkLCyZUN0KaMMpJy1DDSFcqgpKIkU40vpn6nUeiNBX83kwkCRI05DSmGBkrhdWKecjqZ6d5mEklpJuH1ZrnejPAZeIXpAYKNMPqV38gcJoQbjBDWvd8T5ogQ8pQzEhe7qeaSITHaEh6lnKUEB1ks8NzeGKVAYyFssUNnKm/JzKUaD1JItuZIDPSi95U/M/rpSa+CjLKZWoIx/NFccqgEXCaAhxQRbBhE0sQVtTeCvEIKYSNzapsQ/AXX14m7XPX91z/7qLWuC7iKIEjcAzqwAeXoAFuQRO0AAYpeAav4M15cl6cd+dj3rriFDOH4A+czx8+nJLP</latexit>

DISC. DISC.

Propagation Time Corrections

L�<latexit sha1_base64="5Dkndmo8u719UjupbpTPjIpbSkU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx48VDC20Iay2W7apZtN2J0IJfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZKK6tr6xvlzcrW9s7uXnX/4NEkmWbcZ4lMdDukhkuhuI8CJW+nmtM4lLwVjm6mfuuJayMS9YDjlAcxHSgRCUbRSv5dLz+b9Ko1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ8dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6CrIhUoz5IrNF0WZJJiQ6eekLzRnKMeWUKaFvZWwIdWUoc2nYkPwFl9eJo/ndc+te/cXtcZ1EUcZjuAYTsGDS2jALTTBBwYCnuEV3hzlvDjvzse8teQUM4fwB87nD4bSjnw=</latexit><latexit sha1_base64="5Dkndmo8u719UjupbpTPjIpbSkU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx48VDC20Iay2W7apZtN2J0IJfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZKK6tr6xvlzcrW9s7uXnX/4NEkmWbcZ4lMdDukhkuhuI8CJW+nmtM4lLwVjm6mfuuJayMS9YDjlAcxHSgRCUbRSv5dLz+b9Ko1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ8dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6CrIhUoz5IrNF0WZJJiQ6eekLzRnKMeWUKaFvZWwIdWUoc2nYkPwFl9eJo/ndc+te/cXtcZ1EUcZjuAYTsGDS2jALTTBBwYCnuEV3hzlvDjvzse8teQUM4fwB87nD4bSjnw=</latexit><latexit sha1_base64="5Dkndmo8u719UjupbpTPjIpbSkU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx48VDC20Iay2W7apZtN2J0IJfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZKK6tr6xvlzcrW9s7uXnX/4NEkmWbcZ4lMdDukhkuhuI8CJW+nmtM4lLwVjm6mfuuJayMS9YDjlAcxHSgRCUbRSv5dLz+b9Ko1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ8dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6CrIhUoz5IrNF0WZJJiQ6eekLzRnKMeWUKaFvZWwIdWUoc2nYkPwFl9eJo/ndc+te/cXtcZ1EUcZjuAYTsGDS2jALTTBBwYCnuEV3hzlvDjvzse8teQUM4fwB87nD4bSjnw=</latexit><latexit sha1_base64="5Dkndmo8u719UjupbpTPjIpbSkU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx48VDC20Iay2W7apZtN2J0IJfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZKK6tr6xvlzcrW9s7uXnX/4NEkmWbcZ4lMdDukhkuhuI8CJW+nmtM4lLwVjm6mfuuJayMS9YDjlAcxHSgRCUbRSv5dLz+b9Ko1t+7OQJaJV5AaFGj2ql/dfsKymCtkkhrT8dwUg5xqFEzySaWbGZ5SNqID3rFU0ZibIJ8dOyEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6CrIhUoz5IrNF0WZJJiQ6eekLzRnKMeWUKaFvZWwIdWUoc2nYkPwFl9eJo/ndc+te/cXtcZ1EUcZjuAYTsGDS2jALTTBBwYCnuEV3hzlvDjvzse8teQUM4fwB87nD4bSjnw=</latexit>L+
<latexit sha1_base64="4OWuvR+27WDX0MNq/CXEL4y5vL4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjx4qGBsoQ1ls920SzebsDsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUCoOu++2UVlbX1jfKm5Wt7Z3dver+waNJMs24zxKZ6HZIDZdCcR8FSt5ONadxKHkrHN1M/dYT10Yk6gHHKQ9iOlAiEoyilfy7Xn426VVrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dkJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0VWQC5VmyBWbL4oySTAh089JX2jOUI4toUwLeythQ6opQ5tPxYbgLb68TB7P655b9+4vao3rIo4yHMExnIIHl9CAW2iCDwwEPMMrvDnKeXHenY95a8kpZg7hD5zPH4PIjno=</latexit><latexit sha1_base64="4OWuvR+27WDX0MNq/CXEL4y5vL4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjx4qGBsoQ1ls920SzebsDsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUCoOu++2UVlbX1jfKm5Wt7Z3dver+waNJMs24zxKZ6HZIDZdCcR8FSt5ONadxKHkrHN1M/dYT10Yk6gHHKQ9iOlAiEoyilfy7Xn426VVrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dkJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0VWQC5VmyBWbL4oySTAh089JX2jOUI4toUwLeythQ6opQ5tPxYbgLb68TB7P655b9+4vao3rIo4yHMExnIIHl9CAW2iCDwwEPMMrvDnKeXHenY95a8kpZg7hD5zPH4PIjno=</latexit><latexit sha1_base64="4OWuvR+27WDX0MNq/CXEL4y5vL4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjx4qGBsoQ1ls920SzebsDsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUCoOu++2UVlbX1jfKm5Wt7Z3dver+waNJMs24zxKZ6HZIDZdCcR8FSt5ONadxKHkrHN1M/dYT10Yk6gHHKQ9iOlAiEoyilfy7Xn426VVrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dkJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0VWQC5VmyBWbL4oySTAh089JX2jOUI4toUwLeythQ6opQ5tPxYbgLb68TB7P655b9+4vao3rIo4yHMExnIIHl9CAW2iCDwwEPMMrvDnKeXHenY95a8kpZg7hD5zPH4PIjno=</latexit><latexit sha1_base64="4OWuvR+27WDX0MNq/CXEL4y5vL4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjx4qGBsoQ1ls920SzebsDsRSuhv8OJBEa/+IG/+G7dtDtr6YODx3gwz88JUCoOu++2UVlbX1jfKm5Wt7Z3dver+waNJMs24zxKZ6HZIDZdCcR8FSt5ONadxKHkrHN1M/dYT10Yk6gHHKQ9iOlAiEoyilfy7Xn426VVrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dkJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0VWQC5VmyBWbL4oySTAh089JX2jOUI4toUwLeythQ6opQ5tPxYbgLb68TB7P655b9+4vao3rIo4yHMExnIIHl9CAW2iCDwwEPMMrvDnKeXHenY95a8kpZg7hD5zPH4PIjno=</latexit>

Lc =
L+ + L�

2<latexit sha1_base64="2VI4pr4AfWN08xJQP1NAfuaKHdg=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCUCwzRdCNUHTjwkUF+4B2GDJppg3NPEgyQhlm5cZfceNCEbd+gzv/xrSdhbYeSDg5515u7vFizqSyrG+jsLS8srpWXC9tbG5t75i7ey0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9kbXE7/9QIVkUXivxjF1AjwImc8IVlpyzcNbNyUZukQ9X2CS6lclq+j7NMvSWuaaZatqTYEWiZ2TMuRouOZXrx+RJKChIhxL2bWtWDkpFooRTrNSL5E0xmSEB7SraYgDKp10ukaGjrXSR34k9AkVmqq/O1IcSDkOPF0ZYDWU895E/M/rJsq/cFIWxomiIZkN8hOOVIQmmaA+E5QoPtYEE8H0XxEZYp2H0smVdAj2/MqLpFWr2lbVvjsr16/yOIpwAEdwAjacQx1uoAFNIPAIz/AKb8aT8WK8Gx+z0oKR9+zDHxifPwdTmDM=</latexit><latexit sha1_base64="2VI4pr4AfWN08xJQP1NAfuaKHdg=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCUCwzRdCNUHTjwkUF+4B2GDJppg3NPEgyQhlm5cZfceNCEbd+gzv/xrSdhbYeSDg5515u7vFizqSyrG+jsLS8srpWXC9tbG5t75i7ey0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9kbXE7/9QIVkUXivxjF1AjwImc8IVlpyzcNbNyUZukQ9X2CS6lclq+j7NMvSWuaaZatqTYEWiZ2TMuRouOZXrx+RJKChIhxL2bWtWDkpFooRTrNSL5E0xmSEB7SraYgDKp10ukaGjrXSR34k9AkVmqq/O1IcSDkOPF0ZYDWU895E/M/rJsq/cFIWxomiIZkN8hOOVIQmmaA+E5QoPtYEE8H0XxEZYp2H0smVdAj2/MqLpFWr2lbVvjsr16/yOIpwAEdwAjacQx1uoAFNIPAIz/AKb8aT8WK8Gx+z0oKR9+zDHxifPwdTmDM=</latexit><latexit sha1_base64="2VI4pr4AfWN08xJQP1NAfuaKHdg=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCUCwzRdCNUHTjwkUF+4B2GDJppg3NPEgyQhlm5cZfceNCEbd+gzv/xrSdhbYeSDg5515u7vFizqSyrG+jsLS8srpWXC9tbG5t75i7ey0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9kbXE7/9QIVkUXivxjF1AjwImc8IVlpyzcNbNyUZukQ9X2CS6lclq+j7NMvSWuaaZatqTYEWiZ2TMuRouOZXrx+RJKChIhxL2bWtWDkpFooRTrNSL5E0xmSEB7SraYgDKp10ukaGjrXSR34k9AkVmqq/O1IcSDkOPF0ZYDWU895E/M/rJsq/cFIWxomiIZkN8hOOVIQmmaA+E5QoPtYEE8H0XxEZYp2H0smVdAj2/MqLpFWr2lbVvjsr16/yOIpwAEdwAjacQx1uoAFNIPAIz/AKb8aT8WK8Gx+z0oKR9+zDHxifPwdTmDM=</latexit><latexit sha1_base64="2VI4pr4AfWN08xJQP1NAfuaKHdg=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECyCUCwzRdCNUHTjwkUF+4B2GDJppg3NPEgyQhlm5cZfceNCEbd+gzv/xrSdhbYeSDg5515u7vFizqSyrG+jsLS8srpWXC9tbG5t75i7ey0ZJYLQJol4JDoelpSzkDYVU5x2YkFx4HHa9kbXE7/9QIVkUXivxjF1AjwImc8IVlpyzcNbNyUZukQ9X2CS6lclq+j7NMvSWuaaZatqTYEWiZ2TMuRouOZXrx+RJKChIhxL2bWtWDkpFooRTrNSL5E0xmSEB7SraYgDKp10ukaGjrXSR34k9AkVmqq/O1IcSDkOPF0ZYDWU895E/M/rJsq/cFIWxomiIZkN8hOOVIQmmaA+E5QoPtYEE8H0XxEZYp2H0smVdAj2/MqLpFWr2lbVvjsr16/yOIpwAEdwAjacQx1uoAFNIPAIz/AKb8aT8WK8Gx+z0oKR9+zDHxifPwdTmDM=</latexit>

t0
<latexit sha1_base64="UhZBS1Pi71Um5H0+cnrcMVxIumg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSj4PcnQ2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPIoY6n</latexit><latexit sha1_base64="UhZBS1Pi71Um5H0+cnrcMVxIumg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSj4PcnQ2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPIoY6n</latexit><latexit sha1_base64="UhZBS1Pi71Um5H0+cnrcMVxIumg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSj4PcnQ2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPIoY6n</latexit><latexit sha1_base64="UhZBS1Pi71Um5H0+cnrcMVxIumg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSj4PcnQ2qNbfuLkDWiVeQGhRoDapf/WHCspgrZJIa0/PcFIOcahRM8lmlnxmeUjahI96zVNGYmyBfHDsjF1YZkijRthSShfp7IqexMdM4tJ0xxbFZ9ebif14vw+gmyIVKM+SKLRdFmSSYkPnnZCg0ZyinllCmhb2VsDHVlKHNp2JD8FZfXiftq7rn1r2H61rztoijDGdwDpfgQQOacA8t8IGBgGd4hTdHOS/Ou/OxbC05xcwp/IHz+QPIoY6n</latexit>

(particle arrival time)

t(±)
Corr. = t0 + t(±)

prop. (time-walk/cable corrected)
<latexit sha1_base64="UcMBo98imkVgPPCUV9wz5uJACLk="></latexit><latexit sha1_base64="UcMBo98imkVgPPCUV9wz5uJACLk="></latexit><latexit sha1_base64="UcMBo98imkVgPPCUV9wz5uJACLk="></latexit><latexit sha1_base64="UcMBo98imkVgPPCUV9wz5uJACLk="></latexit>

hit ⌘ Lc +�L
<latexit sha1_base64="w+Uuq9Lkcdu4mW8X45GEXpnVzZA=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUEQhLArgpZBLSwsIpgHZEOYndwkQ2YfztwNhiW9jb9iY6GIrT9g5984SbbQxAMXzpxzL3Pv8SIpNNr2t5VZWl5ZXcuu5zY2t7Z38rt7NR3GikOVhzJUDY9pkCKAKgqU0IgUMN+TUPcGlxO/PgSlRRjc4SiCls96gegKztBI7XzBRXjApC9wTF24j8WQ3rQTPqbH1L0Cicw880W7ZE9BF4mTkiJJUWnnv9xOyGMfAuSSad107AhbCVMouIRxzo01RIwPWA+ahgbMB91KpreM6aFROrQbKlMB0qn6eyJhvtYj3zOdPsO+nvcm4n9eM8bueSsRQRQjBHz2UTeWFEM6CYZ2hAKOcmQI40qYXSnvM8U4mvhyJgRn/uRFUjspOXbJuT0tli/SOLLkgBTIEXHIGSmTa1IhVcLJI3kmr+TNerJerHfrY9aasdKZffIH1ucP5kqaRg==</latexit><latexit sha1_base64="w+Uuq9Lkcdu4mW8X45GEXpnVzZA=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUEQhLArgpZBLSwsIpgHZEOYndwkQ2YfztwNhiW9jb9iY6GIrT9g5984SbbQxAMXzpxzL3Pv8SIpNNr2t5VZWl5ZXcuu5zY2t7Z38rt7NR3GikOVhzJUDY9pkCKAKgqU0IgUMN+TUPcGlxO/PgSlRRjc4SiCls96gegKztBI7XzBRXjApC9wTF24j8WQ3rQTPqbH1L0Cicw880W7ZE9BF4mTkiJJUWnnv9xOyGMfAuSSad107AhbCVMouIRxzo01RIwPWA+ahgbMB91KpreM6aFROrQbKlMB0qn6eyJhvtYj3zOdPsO+nvcm4n9eM8bueSsRQRQjBHz2UTeWFEM6CYZ2hAKOcmQI40qYXSnvM8U4mvhyJgRn/uRFUjspOXbJuT0tli/SOLLkgBTIEXHIGSmTa1IhVcLJI3kmr+TNerJerHfrY9aasdKZffIH1ucP5kqaRg==</latexit><latexit sha1_base64="w+Uuq9Lkcdu4mW8X45GEXpnVzZA=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUEQhLArgpZBLSwsIpgHZEOYndwkQ2YfztwNhiW9jb9iY6GIrT9g5984SbbQxAMXzpxzL3Pv8SIpNNr2t5VZWl5ZXcuu5zY2t7Z38rt7NR3GikOVhzJUDY9pkCKAKgqU0IgUMN+TUPcGlxO/PgSlRRjc4SiCls96gegKztBI7XzBRXjApC9wTF24j8WQ3rQTPqbH1L0Cicw880W7ZE9BF4mTkiJJUWnnv9xOyGMfAuSSad107AhbCVMouIRxzo01RIwPWA+ahgbMB91KpreM6aFROrQbKlMB0qn6eyJhvtYj3zOdPsO+nvcm4n9eM8bueSsRQRQjBHz2UTeWFEM6CYZ2hAKOcmQI40qYXSnvM8U4mvhyJgRn/uRFUjspOXbJuT0tli/SOLLkgBTIEXHIGSmTa1IhVcLJI3kmr+TNerJerHfrY9aasdKZffIH1ucP5kqaRg==</latexit><latexit sha1_base64="w+Uuq9Lkcdu4mW8X45GEXpnVzZA=">AAACC3icbVC7SgNBFJ2NrxhfUUubIUEQhLArgpZBLSwsIpgHZEOYndwkQ2YfztwNhiW9jb9iY6GIrT9g5984SbbQxAMXzpxzL3Pv8SIpNNr2t5VZWl5ZXcuu5zY2t7Z38rt7NR3GikOVhzJUDY9pkCKAKgqU0IgUMN+TUPcGlxO/PgSlRRjc4SiCls96gegKztBI7XzBRXjApC9wTF24j8WQ3rQTPqbH1L0Cicw880W7ZE9BF4mTkiJJUWnnv9xOyGMfAuSSad107AhbCVMouIRxzo01RIwPWA+ahgbMB91KpreM6aFROrQbKlMB0qn6eyJhvtYj3zOdPsO+nvcm4n9eM8bueSsRQRQjBHz2UTeWFEM6CYZ2hAKOcmQI40qYXSnvM8U4mvhyJgRn/uRFUjspOXbJuT0tli/SOLLkgBTIEXHIGSmTa1IhVcLJI3kmr+TNerJerHfrY9aasdKZffIH1ucP5kqaRg==</latexit>

�L =
1

2

�
t(�)
Corr. � t(+)

Corr.

�
vp

=
1

2

�
t(�)
prop. � t(+)

prop.

�
vp

<latexit sha1_base64="iDJq9uhs6AV4CpGBNyZGRDysc1E="></latexit><latexit sha1_base64="iDJq9uhs6AV4CpGBNyZGRDysc1E="></latexit><latexit sha1_base64="iDJq9uhs6AV4CpGBNyZGRDysc1E="></latexit><latexit sha1_base64="iDJq9uhs6AV4CpGBNyZGRDysc1E="></latexit>

!19



Propagation Time Corrections

t(+)
Corr. = t(+)

Corr. � (L+ � hit)
1

vp
, where t(+)

prop. ⌘ (L+ � hit)
1

vp

t(�)
Corr. = t(�)

Corr. � (hit� L�)
1

vp
, where t(�)

prop. ⌘ (hit� L�)
1

vp
<latexit sha1_base64="8OzOxOTbcg9m9V04U6sXXbbw6AQ="></latexit><latexit sha1_base64="8OzOxOTbcg9m9V04U6sXXbbw6AQ="></latexit><latexit sha1_base64="8OzOxOTbcg9m9V04U6sXXbbw6AQ="></latexit><latexit sha1_base64="8OzOxOTbcg9m9V04U6sXXbbw6AQ="></latexit>

The propagation time is subtracted from the 
time that has already been corrected for time-
walk/cable length, to obtain the final corrected 
time, which is independent of the propagation 
time. This final time, is the true arrival time of 
the particle at the paddle, and an average of the 

two sides must be taken.

tavgCorr. =
1

2
(t(+)

Corr. + t(�)
Corr.) =

1

2
(t(+)

TWCorr.
+ t(�)

TWCorr.
)

<latexit sha1_base64="9OvjMwtdRAEeN5IM5IvFyrGKptc="></latexit><latexit sha1_base64="9OvjMwtdRAEeN5IM5IvFyrGKptc="></latexit><latexit sha1_base64="9OvjMwtdRAEeN5IM5IvFyrGKptc="></latexit><latexit sha1_base64="9OvjMwtdRAEeN5IM5IvFyrGKptc="></latexit>

The time-walk corrected time is the corrected time 
is the right hand side of the top equations. So it 

turns out that the average final corrected time is the 
average of the time-walk corrected time, after doing 

some algebra.
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Time Correction between Hodoscope Planes

h1X
h1Y

h2Y
h2X

t12
t13
t14 t23

t24

t34

+z

+x

t±Corr. = t±UnCorr. � t±TW � t±cable � t±prop. � t±�
<latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="VU+5I4MOMeKXhOq2BYFmgwJHokI=">AAACSHicbZFNSwMxEIZn16q1Vq1evQSL4MWy60UvgtCLxwr9graWbJq2sdkkJFmhLP2PInjwj3jxoGm7qG0dCLzzTIaZvIkUZ8YGwbvnb+W2d3bze4X94sHhUem42DQy0YQ2iORStyNsKGeCNiyznLaVpjiOOG1Fk+q83nqm2jAp6naqaC/GI8GGjGDrUL/0ZB/Tropn/bQqta7M0C36IQ2RsctfVm+tpAS7QStEaalWW7rcrTPAs36pHFSCRaBNEWaiDFnU+qXX7kCSJKbCEo6N6YSBsr0Ua8uIm1roJoYqTCZ4RDtOChxT00sXnszQuSMDNJTaHWHRgv7tSHFszDSO3M0Y27FZr83hf7VOYoc3vZQJlVgqyHLQMOHISjQ3GA2YpsTyqROYaOZ2RWSMNSbWfUPBmRCuP3lTNK8qYVAJHwLIwymcwQWEcA13cA81aACBF/iALw+8N+/T95d2+V7m2wmshJ/7Bnahs/o=</latexit><latexit sha1_base64="p4uPu78TgOagwPqvTuqWjoml8zs=">AAACU3icbZFBT8IwFMe7iYooOvXopZGYeJFsXvRiQuTiERMGJDBJVwpUu7ZpOxOy8B2NiQe/iBcPWmBRAV/S5N/fey/v9d9YMqqN77877kZhc2u7uFPa3SvvH3iHRy0tUoVJiAUTqhMjTRjlJDTUMNKRiqAkZqQdP9Vn+fYzUZoK3jQTSaIEjTgdUoyMRX3v0TxkPZlM+1ldKFWdwhv4Q0Kes4tf1mwvXTGyg5aIVEIut/SYXWeApn2v4lf9ecB1EeSiAvJo9L3X3kDgNCHcYIa07ga+NFGGlKHYTi31Uk0kwk9oRLpWcpQQHWVzT6bwzJIBHAplDzdwTv92ZCjRepLEtjJBZqxXczP4X66bmuF1lFEuU0M4XgwapgwaAWcGwwFVBBs2sQJhRe2uEI+RQtjYbyhZE4LVJ6+L1mU18KvBvV+p3eZ2FMEJOAXnIABXoAbuQAOEAIMX8AG+HOC8OZ+u6xYWpa6T9xyDpXDL3zMEtLU=</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit><latexit sha1_base64="3ODyr/mT1ip1Vt/D3r/cPRSeyDc=">AAACU3icbZFNSwMxEIaza9VarVY9egkWwYtlVwS9CMVePFboF3TXkk3TNjabhCQrlKX/UQQP/hEvHjRtF7WtA4E3z8wwkzeRZFQbz3t33I3c5tZ2fqewu1fcPygdHrW0SBQmTSyYUJ0IacIoJ01DDSMdqQiKI0ba0bg2y7efidJU8IaZSBLGaMjpgGJkLOqVnsxjGsh42ktrQqnKFN7CH9LkGbv4ZY320hUjO2iJSCXkckvA7Dp9NO2Vyl7FmwdcF34myiCLeq/0GvQFTmLCDWZI667vSROmSBmK7dRCkGgiER6jIelayVFMdJjOPZnCM0v6cCCUPdzAOf3bkaJY60kc2coYmZFezc3gf7luYgY3YUq5TAzheDFokDBoBJwZDPtUEWzYxAqEFbW7QjxCCmFjv6FgTfBXn7wuWpcV36v4D1fl6l1mRx6cgFNwDnxwDargHtRBE2DwAj7AlwOcN+fTdd3cotR1sp5jsBRu8Rs0RLS5</latexit>
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Average Corrected  
Paddle Time in the  

ith plane

Time Difference  
between (i,j) planes

Time Correction between Hodoscope Planes

Distance between (i,j) plane
Small time  
perturbation

Perturbative time difference between (i,j) planes !22



Time Correction between Hodoscope Planes

For a single event, there are 6 linear equations . . .

In matrix form, 

Linear Combination  
of Paddles

6 
po
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le
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bi
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s 
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tw

ee
n
 p
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n
es
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Time Correction between Hodoscope Planes

Assume, for a single event, that paddles  
7 (h1X), 5 (h1Y), 8 (h2X) and 6 (h2Y)

Non-zero coefficients  
representing the paddles 

that fired 
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Time Correction between Hodoscope Planes

  A single event is NOT sufficient  to solve since most coefficients are zero

 Sum over many events to accumulate statistics for each coefficient, and  
be able to solve for each of the 51 lambda parameters. One of the parameters is set  
to zero (reference paddle 7)  , so all time differences are measured relative to 

  This paddle.
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STEP 7: 
Replay the raw data one last time, and check the hodoscope beta distribution.  
You may have to apply a calorimeter cut (e.g. (P)H.cal.etracknorm>0.7)  
A good calibration should have the beta centered at unity.  

beta_OLD
Entries  519713
Mean    1.022
Std Dev    0.0322

0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.40

10000

20000

30000

40000

50000

60000

70000

80000

90000 beta_OLD
Entries  519713
Mean    1.022
Std Dev    0.0322

H.hod.beta {H.cal.etracknorm>0.7}

beta_NEW
Entries  519916
Mean    1.003
Std Dev    0.03071

beta_NEW
Entries  519916
Mean    1.003
Std Dev    0.03071

HMS Beta 
using new calibration 

procedure

HMS Beta 
using old calibration 

procedure
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For more information on the Hall C Hodoscopes Calibration, 
See the documentation at: 

https://hallcweb.jlab.org/DocDB/0009/000970/001/hodo_calib.pdf  
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Thank YOU! 

Questions?

https://hallcweb.jlab.org/DocDB/0009/000970/001/hodo_calib.pdf

