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Motion of particles
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The Lorentz  force
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B-field
V

p

q
= ⇢B

<latexit sha1_base64="1zVC8Tmpg2jswiT1Bw0xzg6eVJM=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyVxoxux1I3LCvYBTSiT6aQdOsnEmYlQQ9FPceNCEbd+h+5c+StOHwttPXDhcM693HtPkHCmtON8WbmFxaXllfxqYW19Y3PL3t6pK5FKQmtEcCGbAVaUs5jWNNOcNhNJcRRw2gj6FyO/cUulYiK+1oOE+hHuxixkBGsjte09L5SYZMkwuxmiM+TJnkCVtl10Ss4YaJ64U1Isn39/PABAtW1/eh1B0ojGmnCsVMt1Eu1nWGpGOB0WvFTRBJM+7tKWoTGOqPKz8fVDdGiUDgqFNBVrNFZ/T2Q4UmoQBaYzwrqnZr2R+J/XSnV46mcsTlJNYzJZFKYcaYFGUaAOk5RoPjAEE8nMrYj0sIlDm8AKJgR39uV5Uj8uuU7JvTJpVGCCPOzDARyBCydQhkuoQg0I3MEjPMOLdW89Wa/W26Q1Z01nduEPrPcfYeOXaw==</latexit><latexit sha1_base64="bGtR8qhXwDU7wGXjhaFpRvkeghY=">AAAB/XicbVC7TsMwFHV4lvIKj43FokJioUpY6IKoygBjkehDaqLKcZ3WqmMH20GUKOJXWBhAiJXvgI2JX8F9DNBypCsdnXOv7r0niBlV2nG+rLn5hcWl5dxKfnVtfWPT3tquK5FITGpYMCGbAVKEUU5qmmpGmrEkKAoYaQT986HfuCVSUcGv9SAmfoS6nIYUI22ktr3rhRLhNM7SmwyeQk/2BKy07YJTdEaAs8SdkEL57Pvj7qh0UW3bn15H4CQiXGOGlGq5Tqz9FElNMSNZ3ksUiRHuoy5pGcpRRJSfjq7P4IFROjAU0hTXcKT+nkhRpNQgCkxnhHRPTXtD8T+vleiw5KeUx4kmHI8XhQmDWsBhFLBDJcGaDQxBWFJzK8Q9ZOLQJrC8CcGdfnmW1I+LrlN0r0waFTBGDuyBfXAIXHACyuASVEENYHAPHsEzeLEerCfr1Xobt85Zk5kd8AfW+w884JgP</latexit><latexit sha1_base64="bGtR8qhXwDU7wGXjhaFpRvkeghY=">AAAB/XicbVC7TsMwFHV4lvIKj43FokJioUpY6IKoygBjkehDaqLKcZ3WqmMH20GUKOJXWBhAiJXvgI2JX8F9DNBypCsdnXOv7r0niBlV2nG+rLn5hcWl5dxKfnVtfWPT3tquK5FITGpYMCGbAVKEUU5qmmpGmrEkKAoYaQT986HfuCVSUcGv9SAmfoS6nIYUI22ktr3rhRLhNM7SmwyeQk/2BKy07YJTdEaAs8SdkEL57Pvj7qh0UW3bn15H4CQiXGOGlGq5Tqz9FElNMSNZ3ksUiRHuoy5pGcpRRJSfjq7P4IFROjAU0hTXcKT+nkhRpNQgCkxnhHRPTXtD8T+vleiw5KeUx4kmHI8XhQmDWsBhFLBDJcGaDQxBWFJzK8Q9ZOLQJrC8CcGdfnmW1I+LrlN0r0waFTBGDuyBfXAIXHACyuASVEENYHAPHsEzeLEerCfr1Xobt85Zk5kd8AfW+w884JgP</latexit><latexit sha1_base64="bSwe37kgvoHaR9YcCr7vUwLUGh4=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyVxoxuh1I3LCvYBTSiT6aQdOpnEmYlQQ/BX3LhQxK3/4c6/cdpmoa0HLhzOuZd77wkSzpR2nG+rtLK6tr5R3qxsbe/s7tn7B20Vp5LQFol5LLsBVpQzQVuaaU67iaQ4CjjtBOPrqd95oFKxWNzpSUL9CA8FCxnB2kh9+8gLJSZZkmf3ObpCnhzFqNG3q07NmQEtE7cgVSjQ7Ntf3iAmaUSFJhwr1XOdRPsZlpoRTvOKlyqaYDLGQ9ozVOCIKj+bXZ+jU6MMUBhLU0Kjmfp7IsORUpMoMJ0R1iO16E3F/7xeqsNLP2MiSTUVZL4oTDnSMZpGgQZMUqL5xBBMJDO3IjLCJg5tAquYENzFl5dJ+7zmOjX31qnWG0UcZTiGEzgDFy6gDjfQhBYQeIRneIU368l6sd6tj3lrySpmDuEPrM8fwjOUvA==</latexit>

⇢
<latexit sha1_base64="D/dx6NlPSqfndzfv4iCX+NDXX4U=">AAAB7HicbVA9SwNBEJ2LXzF+nVpqsRgEq3Bno2XQxjIBLwkkR9jb7CVL9naP3T0hHPkNNhaK2Pob/B12dv4U95IUmvhg4PHeDDPzopQzbTzvyymtrW9sbpW3Kzu7e/sH7uFRS8tMERoQyaXqRFhTzgQNDDOcdlJFcRJx2o7Gt4XffqBKMynuzSSlYYKHgsWMYGOloKdGstJ3q17NmwGtEn9BqvXTj+Y3ADT67mdvIEmWUGEIx1p3fS81YY6VYYTTaaWXaZpiMsZD2rVU4ITqMJ8dO0XnVhmgWCpbwqCZ+nsix4nWkySynQk2I73sFeJ/Xjcz8XWYM5FmhgoyXxRnHBmJis/RgClKDJ9Ygoli9lZERlhhYmw+RQj+8surpHVZ872a37Rp3MAcZTiBM7gAH66gDnfQgAAIMHiEZ3hxhPPkvDpv89aSs5g5hj9w3n8AZB2QnA==</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="4rAa5FyBsL0c8/K9lWnzF2WjfJs=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqex60WPRi8cKbltol5JNs21oNlmSrFCW/gYvHhTx6g/y5r8x2+5BWx8MPN6bYWZelApurOd9o8rG5tb2TnW3trd/cHhUPz7pGJVpygKqhNK9iBgmuGSB5VawXqoZSSLButH0rvC7T0wbruSjnaUsTMhY8phTYp0UDPRE1Yb1htf0FsDrxC9JA0q0h/WvwUjRLGHSUkGM6fteasOcaMupYPPaIDMsJXRKxqzvqCQJM2G+OHaOL5wywrHSrqTFC/X3RE4SY2ZJ5DoTYidm1SvE/7x+ZuObMOcyzSyTdLkozgS2Chef4xHXjFoxc4RQzd2tmE6IJtS6fIoQ/NWX10nnqul7Tf/Ba7RuyziqcAbncAk+XEML7qENAVDg8Ayv8IYkekHv6GPZWkHlzCn8Afr8AVQjjlc=</latexit>

m�v = q⇢B
<latexit sha1_base64="TSPe+7HcdfdbnOOsCFS5LXmzwGs=">AAAB/nicbVDLSsNAFL2pr1pfUXGli8EiuCqJG90IpW5ctmAf0IQymU7aoTNJnJkUSij4K25cKOK23+HOnZ/i9LHQ1gMXDufcy733BAlnSjvOl5VbW9/Y3MpvF3Z29/YP7MOjhopTSWidxDyWrQAryllE65ppTluJpFgEnDaDwd3Ubw6pVCyOHvQoob7AvYiFjGBtpI59IpDXw0JgNES36BF5sh+jSscuOiVnBrRK3AUpls8mtW8AqHbsT68bk1TQSBOOlWq7TqL9DEvNCKfjgpcqmmAywD3aNjTCgio/m50/RhdG6aIwlqYijWbq74kMC6VGIjCdAuu+Wvam4n9eO9XhjZ+xKEk1jch8UZhypGM0zQJ1maRE85EhmEhmbkWkjyUm2iRWMCG4yy+vksZVyXVKbs2kUYE58nAK53AJLlxDGe6hCnUgkMEzvMKb9WS9WO/Wx7w1Zy1mjuEPrMkP3I6WVQ==</latexit><latexit sha1_base64="3zFuZTIRDbXf7RKl2KYPbJM2PHo=">AAAB/nicbVC7SgNBFJ2Nrxhfq2KlyGAQrMKujTZCiI1lAuYB2SXMTibJkHmsM7OBsARs/BAbC0Vs8x12foM/4eRRaOKBC4dz7uXee6KYUW0878vJrKyurW9kN3Nb2zu7e+7+QU3LRGFSxZJJ1YiQJowKUjXUMNKIFUE8YqQe9W8nfn1AlKZS3JthTEKOuoJ2KEbGSi33iMOgizhHcABv4AMMVE/CUsvNewVvCrhM/DnJF0/Gle+n03G55X4GbYkTToTBDGnd9L3YhClShmJGRrkg0SRGuI+6pGmpQJzoMJ2eP4LnVmnDjlS2hIFT9fdEirjWQx7ZTo5MTy96E/E/r5mYznWYUhEnhgg8W9RJGDQSTrKAbaoINmxoCcKK2lsh7iGFsLGJ5WwI/uLLy6R2WfC9gl+xaZTADFlwDM7ABfDBFSiCO1AGVYBBCp7BK3hzHp0X5935mLVmnPnMIfgDZ/wDutOXuw==</latexit><latexit sha1_base64="3zFuZTIRDbXf7RKl2KYPbJM2PHo=">AAAB/nicbVC7SgNBFJ2Nrxhfq2KlyGAQrMKujTZCiI1lAuYB2SXMTibJkHmsM7OBsARs/BAbC0Vs8x12foM/4eRRaOKBC4dz7uXee6KYUW0878vJrKyurW9kN3Nb2zu7e+7+QU3LRGFSxZJJ1YiQJowKUjXUMNKIFUE8YqQe9W8nfn1AlKZS3JthTEKOuoJ2KEbGSi33iMOgizhHcABv4AMMVE/CUsvNewVvCrhM/DnJF0/Gle+n03G55X4GbYkTToTBDGnd9L3YhClShmJGRrkg0SRGuI+6pGmpQJzoMJ2eP4LnVmnDjlS2hIFT9fdEirjWQx7ZTo5MTy96E/E/r5mYznWYUhEnhgg8W9RJGDQSTrKAbaoINmxoCcKK2lsh7iGFsLGJ5WwI/uLLy6R2WfC9gl+xaZTADFlwDM7ABfDBFSiCO1AGVYBBCp7BK3hzHp0X5935mLVmnPnMIfgDZ/wDutOXuw==</latexit><latexit sha1_base64="9aN7ACS4WmkG+UXNLK8x06lt3Sw=">AAAB/nicbVA9SwNBEN2LXzF+nYqVzWIQrMKdjTZCiI1lBPMBuSPMbTbJkt29c3cvEI6Af8XGQhFbf4ed/8ZNcoUmPhh4vDfDzLwo4Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTUcaoIbZCYx6odgaacSdowzHDaThQFEXHaika3M781pkqzWD6YSUJDAQPJ+oyAsVLXPRE4GIAQgMf4Bj/iQA1jXOu6Za/izYFXiZ+TMspR77pfQS8mqaDSEA5ad3wvMWEGyjDC6bQUpJomQEYwoB1LJQiqw2x+/hSfW6WH+7GyJQ2eq78nMhBaT0RkOwWYoV72ZuJ/Xic1/eswYzJJDZVksaifcmxiPMsC95iixPCJJUAUs7diMgQFxNjESjYEf/nlVdK8rPhexb/3ytVaHkcRnaIzdIF8dIWq6A7VUQMRlKFn9IrenCfnxXl3PhatBSefOUZ/4Hz+AMyUlBA=</latexit>



Example: SIS18
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B⇢ = 18 Tm
<latexit sha1_base64="AoBhlE515K686hDuEHf7eHquCQ8=">AAAB/HicbVC7SgNBFL0bXzG+VlNqMRgEixB2bUwjhNhYJpAXZJcwO5lNhsw+mJkVliX+io2FIrbid9jZ+SlOHoUmHrhwOOde7r3HizmTyrK+jNzG5tb2Tn63sLd/cHhkHp90ZJQIQtsk4pHoeVhSzkLaVkxx2osFxYHHadeb3M787j0VkkVhS6UxdQM8CpnPCFZaGpjFOnLEOEI3yK4ip+yUUSsYmCWrYs2B1om9JKXa2UfzGwAaA/PTGUYkCWioCMdS9m0rVm6GhWKE02nBSSSNMZngEe1rGuKASjebHz9FF1oZIj8SukKF5urviQwHUqaBpzsDrMZy1ZuJ/3n9RPlVN2NhnCgaksUiP+FIRWiWBBoyQYniqSaYCKZvRWSMBSZK51XQIdirL6+TzlXFtip2U6dRhwXycArncAk2XEMN7qABbSCQwiM8w4vxYDwZr8bbojVnLGeK8AfG+w8P5JSo</latexit><latexit sha1_base64="VFPmtr12IP16Qi/kfk9q/aJmqsY=">AAAB/HicbVDLSgMxFM34rPU12qUiwSK4KGXGjd0IpW5cttAXdIaSSdM2NMkMSUYYhrrzO9y4UMSt9Dvc+Q3+hOljoa0HLhzOuZd77wkiRpV2nC9rbX1jc2s7s5Pd3ds/OLSPjpsqjCUmDRyyULYDpAijgjQ01Yy0I0kQDxhpBaPbqd+6J1LRUNR1EhGfo4GgfYqRNlLXzlWgJ4chvIFuCXoFrwDrvGvnnaIzA1wl7oLky6eT2vfj2aTatT+9XohjToTGDCnVcZ1I+ymSmmJGxlkvViRCeIQGpGOoQJwoP50dP4YXRunBfihNCQ1n6u+JFHGlEh6YTo70UC17U/E/rxPrfslPqYhiTQSeL+rHDOoQTpOAPSoJ1iwxBGFJza0QD5FEWJu8siYEd/nlVdK8KrpO0a2ZNCpgjgw4AefgErjgGpTBHaiCBsAgAU/gBbxaD9az9Wa9z1vXrMVMDvyB9fED7hqWDg==</latexit><latexit sha1_base64="VFPmtr12IP16Qi/kfk9q/aJmqsY=">AAAB/HicbVDLSgMxFM34rPU12qUiwSK4KGXGjd0IpW5cttAXdIaSSdM2NMkMSUYYhrrzO9y4UMSt9Dvc+Q3+hOljoa0HLhzOuZd77wkiRpV2nC9rbX1jc2s7s5Pd3ds/OLSPjpsqjCUmDRyyULYDpAijgjQ01Yy0I0kQDxhpBaPbqd+6J1LRUNR1EhGfo4GgfYqRNlLXzlWgJ4chvIFuCXoFrwDrvGvnnaIzA1wl7oLky6eT2vfj2aTatT+9XohjToTGDCnVcZ1I+ymSmmJGxlkvViRCeIQGpGOoQJwoP50dP4YXRunBfihNCQ1n6u+JFHGlEh6YTo70UC17U/E/rxPrfslPqYhiTQSeL+rHDOoQTpOAPSoJ1iwxBGFJza0QD5FEWJu8siYEd/nlVdK8KrpO0a2ZNCpgjgw4AefgErjgGpTBHaiCBsAgAU/gBbxaD9az9Wa9z1vXrMVMDvyB9fED7hqWDg==</latexit><latexit sha1_base64="CiirxLUJqX3smlz2VfLfWCOJDBc=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgopTEjd0IpW5cVugLmlAm02k7dB5hZiKEUH/FjQtF3Poh7vwbp20W2nrgwuGce7n3nihmVBvP+3YKW9s7u3vF/dLB4dHxiXt61tUyUZh0sGRS9SOkCaOCdAw1jPRjRRCPGOlFs7uF33skSlMp2iaNScjRRNAxxchYaeiWmzBQUwlvoV+HQTWowjYfuhWv5i0BN4mfkwrI0Rq6X8FI4oQTYTBDWg98LzZhhpShmJF5KUg0iRGeoQkZWCoQJzrMlsfP4aVVRnAslS1h4FL9PZEhrnXKI9vJkZnqdW8h/ucNEjOuhxkVcWKIwKtF44RBI+EiCTiiimDDUksQVtTeCvEUKYSNzatkQ/DXX94k3eua79X8B6/SaOZxFME5uABXwAc3oAHuQQt0AAYpeAav4M15cl6cd+dj1Vpw8pky+APn8wf/25Jj</latexit>

maximum

B = 1.8 Tesla

Bending radius = 10 m

But this for the correct 
particle energy ! 



Energy match: simple example
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v0

⇢0
<latexit sha1_base64="WB+yj2r8WibTGlG5UGwzo8lPnP0=">AAAB7XicbVDLSgNBEOz1GeMr6lEPg0HwFHa96DHoxWMC5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0Fv8ObNz/FyeOgiQUNRVU33V1RIoVF3//yVlbX1jc2c1v57Z3dvf3CwWHd6tQwXmNaatOMqOVSKF5DgZI3E8NpHEneiIY3E7/xwI0VWt3hKOFhTPtK9ASj6KR62wx0x+8Uin7Jn4Isk2BOiuWTj+o3AFQ6hc92V7M05gqZpNa2Aj/BMKMGBZN8nG+nlieUDWmftxxVNOY2zKbXjsmZU7qkp40rhWSq/p7IaGztKI5cZ0xxYBe9ifif10qxdxVmQiUpcsVmi3qpJKjJ5HXSFYYzlCNHKDPC3UrYgBrK0AWUdyEEiy8vk/pFKfBLQdWlcQ0z5OAYTuEcAriEMtxCBWrA4B4e4RlePO09ea/e26x1xZvPHMEfeO8/VLCRKw==</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="ehdEdoD2fRMSowtsmsAxkEN+S00=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lawXPRa9eKxgP6BdSjbNtrHZZEmyQln6H7x4UMSr/8eb/8a03YO2Phh4vDfDzLwolcI6Qr7R2vrG5tZ2aae8u7d/cFg5Om5ZnRnGm0xLbToRtVwKxZtOOMk7qeE0iSRvR+Pbmd9+4sYKrR7cJOVhQodKxIJR56VWz4x0n/QrVVIjc+BVEhSkCgUa/cpXb6BZlnDlmKTWdgOSujCnxgkm+bTcyyxPKRvTIe96qmjCbZjPr53ic68McKyNL+XwXP09kdPE2kkS+c6EupFd9mbif143c/F1mAuVZo4rtlgUZxI7jWev44EwnDk58YQyI/ytmI2oocz5gMo+hGD55VXSuqwFpBbck2r9poijBKdwBhcQwBXU4Q4a0AQGj/AMr/CGNHpB7+hj0bqGipkT+AP0+QNEto7m</latexit>

p0
q

= ⇢0B0
<latexit sha1_base64="simTuQyzh0jGJ9xvZsZwC2Y/a9s=">AAACA3icbVC7SgNBFL0bXzG+onbaDAbBKszaaCOG2FhGMA/ILsvsZDYZMvtwZlYISyCNv2JjoYitH6Gdlb/i5FFo4oELh3Pu5d57/ERwpTH+snJLyyura/n1wsbm1vZOcXevoeJUUlansYhlyyeKCR6xuuZasFYiGQl9wZp+/2rsN++ZVDyObvUgYW5IuhEPOCXaSF7xwAkkoVni4WF2N0QXyJG92MOo6mGvWMJlPAFaJPaMlCqX3x8jAKh5xU+nE9M0ZJGmgijVtnGi3YxIzalgw4KTKpYQ2idd1jY0IiFTbjb5YYiOjdJBQSxNRRpN1N8TGQmVGoS+6QyJ7ql5byz+57VTHZy7GY+SVLOIThcFqUA6RuNAUIdLRrUYGEKo5OZWRHvEhKJNbAUTgj3/8iJpnJZtXLZvTBpVmCIPh3AEJ2DDGVTgGmpQBwojeIRneLEerCfr1Xqbtuas2cw+/IH1/gP6ZplU</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="krCWOx/Sf/awxhlfsnC3Yr9HUKc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVcm40Y1Q6sZlBfuAzjBk0kwbmknGJCOUoeDGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r0nSjnTBqFvp7Syura+Ud6sbG3v7O65+wdtLTNFaItILlU3wppyJmjLMMNpN1UUJxGnnWh0PfU7D1RpJsWdGac0SPBAsJgRbKwUukd+rDDJ0xBN8vsJvIK+GsoQwUaIQreKamgGuEy8glRBgWbofvl9SbKECkM41rrnodQEOVaGEU4nFT/TNMVkhAe0Z6nACdVBPvthAk+t0oexVLaEgTP190SOE63HSWQ7E2yGetGbiv95vczEl0HORJoZKsh8UZxxaCScBgL7TFFi+NgSTBSzt0IyxDYUY2Or2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kDWsWWpQ==</latexit>

Uniform B-field
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V

⇢
<latexit sha1_base64="D/dx6NlPSqfndzfv4iCX+NDXX4U=">AAAB7HicbVA9SwNBEJ2LXzF+nVpqsRgEq3Bno2XQxjIBLwkkR9jb7CVL9naP3T0hHPkNNhaK2Pob/B12dv4U95IUmvhg4PHeDDPzopQzbTzvyymtrW9sbpW3Kzu7e/sH7uFRS8tMERoQyaXqRFhTzgQNDDOcdlJFcRJx2o7Gt4XffqBKMynuzSSlYYKHgsWMYGOloKdGstJ3q17NmwGtEn9BqvXTj+Y3ADT67mdvIEmWUGEIx1p3fS81YY6VYYTTaaWXaZpiMsZD2rVU4ITqMJ8dO0XnVhmgWCpbwqCZ+nsix4nWkySynQk2I73sFeJ/Xjcz8XWYM5FmhgoyXxRnHBmJis/RgClKDJ9Ygoli9lZERlhhYmw+RQj+8surpHVZ872a37Rp3MAcZTiBM7gAH66gDnfQgAAIMHiEZ3hxhPPkvDpv89aSs5g5hj9w3n8AZB2QnA==</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="4rAa5FyBsL0c8/K9lWnzF2WjfJs=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqex60WPRi8cKbltol5JNs21oNlmSrFCW/gYvHhTx6g/y5r8x2+5BWx8MPN6bYWZelApurOd9o8rG5tb2TnW3trd/cHhUPz7pGJVpygKqhNK9iBgmuGSB5VawXqoZSSLButH0rvC7T0wbruSjnaUsTMhY8phTYp0UDPRE1Yb1htf0FsDrxC9JA0q0h/WvwUjRLGHSUkGM6fteasOcaMupYPPaIDMsJXRKxqzvqCQJM2G+OHaOL5wywrHSrqTFC/X3RE4SY2ZJ5DoTYidm1SvE/7x+ZuObMOcyzSyTdLkozgS2Chef4xHXjFoxc4RQzd2tmE6IJtS6fIoQ/NWX10nnqul7Tf/Ba7RuyziqcAbncAk+XEML7qENAVDg8Ayv8IYkekHv6GPZWkHlzCn8Afr8AVQjjlc=</latexit>

p

q
= ⇢B0

<latexit sha1_base64="WAQbQVjPCkUdl8aAiRZCp13Pq+w=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJG92IpW5cVrAPaEKYTCft0MnDmYlQYkB/xY0LRdz6Gbpz5a84fSy09cCFwzn3cu89fsKZVJb1ZRQWFpeWV4qrpbX1jc0tc3unKeNUENogMY9F28eSchbRhmKK03YiKA59Tlv+4GLkt26pkCyOrtUwoW6IexELGMFKS5655wQCkyzJs5scnSFH9GNU8yzPLFsVaww0T+wpKVfPvz/uAaDumZ9ONyZpSCNFOJayY1uJcjMsFCOc5iUnlTTBZIB7tKNphEMq3Wx8f44OtdJFQSx0RQqN1d8TGQ6lHIa+7gyx6stZbyT+53VSFZy6GYuSVNGITBYFKUcqRqMwUJcJShQfaoKJYPpWRPpYB6J0ZCUdgj378jxpHldsq2Jf6TRqMEER9uEAjsCGE6jCJdShAQTu4BGe4cV4MJ6MV+Nt0lowpjO78AfG+w+T+5gO</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="lUxsfJWvCsoAcSVOttesL1IP/2g=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARXJWMG90IpW5cVrAP6Awlk2ba0EwyJhmhjLPwV9y4UMStv+HOvzFtZ6GtBy4czrmXe+8JE860QejbKa2srq1vlDcrW9s7u3vu/kFby1QR2iKSS9UNsaacCdoyzHDaTRTFcchpJxxfT/3OA1WaSXFnJgkNYjwULGIEGyv13SM/UphkSZ7d5/AK+mokYaOP+m4V1dAMcJl4BamCAs2+++UPJEljKgzhWOuehxITZFgZRjjNK36qaYLJGA9pz1KBY6qDbHZ/Dk+tMoCRVLaEgTP190SGY60ncWg7Y2xGetGbiv95vdREl0HGRJIaKsh8UZRyaCSchgEHTFFi+MQSTBSzt0IywjYQYyOr2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kD9EuVXw==</latexit>

Transverse displacement

p = p0 + �p
<latexit sha1_base64="FfKVZbT4mW9tIlt5PUgRd3oVmY8=">AAAB+3icbVDLSgMxFL1TX7W+xrrURbAIglBm3OhGKLpx2YJ9QDuUTCZtQzOZkGTEMvRX3LhQxK3gd7hz56eYPhbaeuDCyTn3kntPKDnTxvO+nNzK6tr6Rn6zsLW9s7vn7hcbOkkVoXWS8ES1QqwpZ4LWDTOctqSiOA45bYbDm4nfvKdKs0TcmZGkQYz7gvUYwcZKXbco0RWSXQ+doU5EucH24Za8sjcFWib+nJQqRx+1bwCodt3PTpSQNKbCEI61bvueNEGGlWGE03Ghk2oqMRniPm1bKnBMdZBNdx+jE6tEqJcoW8Kgqfp7IsOx1qM4tJ0xNgO96E3E/7x2anqXQcaETA0VZPZRL+XIJGgSBIqYosTwkSWYKGZ3RWSAFSbGxlWwIfiLJy+TxnnZ98p+zaZxDTPk4RCO4RR8uIAK3EIV6kDgAR7hGV6csfPkvDpvs9acM585gD9w3n8AXi+U7Q==</latexit><latexit sha1_base64="9K45D2YAKR9JTOZlNBgV12Pjm48=">AAAB+3icbVDLSgMxFM34rPU11qUiwSIIQplxoxuh6MZlC/YB7VAymTttaCYzJBmxDF36G25cKOJW6He48xv8CdPHQlsPXDg5515y7/ETzpR2nC9raXlldW09t5Hf3Nre2bX3CnUVp5JCjcY8lk2fKOBMQE0zzaGZSCCRz6Hh92/GfuMepGKxuNODBLyIdAULGSXaSB27kOArnHQcfIbbAXBNzMMuOiVnArxI3Bkplg9H1e/Ho1GlY3+2g5imEQhNOVGq5TqJ9jIiNaMchvl2qiAhtE+60DJUkAiUl012H+ITowQ4jKUpofFE/T2RkUipQeSbzojonpr3xuJ/XivV4aWXMZGkGgSdfhSmHOsYj4PAAZNANR8YQqhkZldMe0QSqk1ceROCO3/yIqmfl1yn5FZNGtdoihw6QMfoFLnoApXRLaqgGqLoAT2hF/RqDa1n6816n7YuWbOZffQH1scPPHSWUw==</latexit><latexit sha1_base64="9K45D2YAKR9JTOZlNBgV12Pjm48=">AAAB+3icbVDLSgMxFM34rPU11qUiwSIIQplxoxuh6MZlC/YB7VAymTttaCYzJBmxDF36G25cKOJW6He48xv8CdPHQlsPXDg5515y7/ETzpR2nC9raXlldW09t5Hf3Nre2bX3CnUVp5JCjcY8lk2fKOBMQE0zzaGZSCCRz6Hh92/GfuMepGKxuNODBLyIdAULGSXaSB27kOArnHQcfIbbAXBNzMMuOiVnArxI3Bkplg9H1e/Ho1GlY3+2g5imEQhNOVGq5TqJ9jIiNaMchvl2qiAhtE+60DJUkAiUl012H+ITowQ4jKUpofFE/T2RkUipQeSbzojonpr3xuJ/XivV4aWXMZGkGgSdfhSmHOsYj4PAAZNANR8YQqhkZldMe0QSqk1ceROCO3/yIqmfl1yn5FZNGtdoihw6QMfoFLnoApXRLaqgGqLoAT2hF/RqDa1n6816n7YuWbOZffQH1scPPHSWUw==</latexit><latexit sha1_base64="2ChKuGx9TA88CHLvatOv/4UkKh4=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIsgCCXjRjdC0Y3LCvYB7VAymTttaGYmJBmxDP0VNy4UceuPuPNvTNtZaOuBCyfn3EvuPYEUXBtCvp3S2vrG5lZ5u7Kzu7d/4B5W2zrNFIMWS0WqugHVIHgCLcONgK5UQONAQCcY3878ziMozdPkwUwk+DEdJjzijBorDdyqxNdYDgg+x/0QhKH24dZIncyBV4lXkBoq0By4X/0wZVkMiWGCat3ziDR+TpXhTMC00s80SMrGdAg9SxMag/bz+e5TfGqVEEepspUYPFd/T+Q01noSB7Yzpmakl72Z+J/Xy0x05ec8kZmBhC0+ijKBTYpnQeCQK2BGTCyhTHG7K2YjqigzNq6KDcFbPnmVtC/qHql796TWuCniKKNjdILOkIcuUQPdoSZqIYae0DN6RW/O1Hlx3p2PRWvJKWaO0B84nz9ONZKo</latexit>

Uniform B-field

�x
<latexit sha1_base64="GxZaTsw1++dmGaotXVberYP3BeM=">AAAB73icbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlAsoTZySQZMju7zpwVwxLwGWwsFLH1SeztfBsnl0ITfxj4+P9zmHNOmEhh0PO+nYXFpeWV1dyau76xubWd39mtmjjVjFdYLGNdD6nhUiheQYGS1xPNaRRKXgv7l6O8ds+1EbG6xUHCg4h2legIRtFa9eYVl0jJQytf8IreWGQe/CkUzj/ds0cAKLfyX812zNKIK2SSGtPwvQSDjGoUTPKh20wNTyjr0y5vWFQ04ibIxvMOyaF12qQTa/sUkrH7uyOjkTGDKLSVEcWemc1G5n9ZI8XOaZAJlaTIFZt81EklwZiMlidtoTlDObBAmRZ2VsJ6VFOG9kSuPYI/u/I8VI+Lvlf0b7xC6QImysE+HMAR+HACJbiGMlSAgYQneIFX5855dt6c90npgjPt2YM/cj5+AAOMkXE=</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="Hwx3HPZILxGvKQ4jOoA83x1WuBw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0vegzqwWME84BkCbOT3mTI7MOZXjGE/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKmnIdb+dldW19Y3NwlZxe2d3b790cNgwSaYF1kWiEt0KuEElY6yTJIWtVCOPAoXNYHg99ZuPqI1M4nsapehHvB/LUApOVmp1blARZ0/dUtmtuDOwZeLlpAw5at3SV6eXiCzCmITixrQ9NyV/zDVJoXBS7GQGUy6GvI9tS2MeofHHs3sn7NQqPRYm2lZMbKb+nhjzyJhRFNjOiNPALHpT8T+vnVF46Y9lnGaEsZgvCjPFKGHT51lPahSkRpZwoaW9lYkB11yQjahoQ/AWX14mjfOK51a8O7dcvcrjKMAxnMAZeHABVbiFGtRBgIJneIU358F5cd6dj3nripPPHMEfOJ8/lEWPpA==</latexit>

�x
<latexit sha1_base64="GxZaTsw1++dmGaotXVberYP3BeM=">AAAB73icbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlAsoTZySQZMju7zpwVwxLwGWwsFLH1SeztfBsnl0ITfxj4+P9zmHNOmEhh0PO+nYXFpeWV1dyau76xubWd39mtmjjVjFdYLGNdD6nhUiheQYGS1xPNaRRKXgv7l6O8ds+1EbG6xUHCg4h2legIRtFa9eYVl0jJQytf8IreWGQe/CkUzj/ds0cAKLfyX812zNKIK2SSGtPwvQSDjGoUTPKh20wNTyjr0y5vWFQ04ibIxvMOyaF12qQTa/sUkrH7uyOjkTGDKLSVEcWemc1G5n9ZI8XOaZAJlaTIFZt81EklwZiMlidtoTlDObBAmRZ2VsJ6VFOG9kSuPYI/u/I8VI+Lvlf0b7xC6QImysE+HMAR+HACJbiGMlSAgYQneIFX5855dt6c90npgjPt2YM/cj5+AAOMkXE=</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="Hwx3HPZILxGvKQ4jOoA83x1WuBw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0vegzqwWME84BkCbOT3mTI7MOZXjGE/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKmnIdb+dldW19Y3NwlZxe2d3b790cNgwSaYF1kWiEt0KuEElY6yTJIWtVCOPAoXNYHg99ZuPqI1M4nsapehHvB/LUApOVmp1blARZ0/dUtmtuDOwZeLlpAw5at3SV6eXiCzCmITixrQ9NyV/zDVJoXBS7GQGUy6GvI9tS2MeofHHs3sn7NQqPRYm2lZMbKb+nhjzyJhRFNjOiNPALHpT8T+vnVF46Y9lnGaEsZgvCjPFKGHT51lPahSkRpZwoaW9lYkB11yQjahoQ/AWX14mjfOK51a8O7dcvcrjKMAxnMAZeHABVbiFGtRBgIJneIU358F5cd6dj3nripPPHMEfOJ8/lEWPpA==</latexit>
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p

q
= ⇢B0

<latexit sha1_base64="WAQbQVjPCkUdl8aAiRZCp13Pq+w=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJG92IpW5cVrAPaEKYTCft0MnDmYlQYkB/xY0LRdz6Gbpz5a84fSy09cCFwzn3cu89fsKZVJb1ZRQWFpeWV4qrpbX1jc0tc3unKeNUENogMY9F28eSchbRhmKK03YiKA59Tlv+4GLkt26pkCyOrtUwoW6IexELGMFKS5655wQCkyzJs5scnSFH9GNU8yzPLFsVaww0T+wpKVfPvz/uAaDumZ9ONyZpSCNFOJayY1uJcjMsFCOc5iUnlTTBZIB7tKNphEMq3Wx8f44OtdJFQSx0RQqN1d8TGQ6lHIa+7gyx6stZbyT+53VSFZy6GYuSVNGITBYFKUcqRqMwUJcJShQfaoKJYPpWRPpYB6J0ZCUdgj378jxpHldsq2Jf6TRqMEER9uEAjsCGE6jCJdShAQTu4BGe4cV4MJ6MV+Nt0lowpjO78AfG+w+T+5gO</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="lUxsfJWvCsoAcSVOttesL1IP/2g=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARXJWMG90IpW5cVrAP6Awlk2ba0EwyJhmhjLPwV9y4UMStv+HOvzFtZ6GtBy4czrmXe+8JE860QejbKa2srq1vlDcrW9s7u3vu/kFby1QR2iKSS9UNsaacCdoyzHDaTRTFcchpJxxfT/3OA1WaSXFnJgkNYjwULGIEGyv13SM/UphkSZ7d5/AK+mokYaOP+m4V1dAMcJl4BamCAs2+++UPJEljKgzhWOuehxITZFgZRjjNK36qaYLJGA9pz1KBY6qDbHZ/Dk+tMoCRVLaEgTP190SGY60ncWg7Y2xGetGbiv95vdREl0HGRJIaKsh8UZRyaCSchgEHTFFi+MQSTBSzt0IywjYQYyOr2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kD9EuVXw==</latexit>

�⇢

⇢
=

�p

p
<latexit sha1_base64="gFZ7ACAxSM+3omBmpqoVvo5f5mk=">AAACFXicbVDLSsNAFL3xWesr6tLNYBFcSEnc6EYsunFZwT6gCWUymbRDJw9mJkIJAb/Bjb/ixoUibkV3rvwVp2kXtfXAvRzOuZeZe7yEM6ks69tYWFxaXlktrZXXNza3ts2d3aaMU0Fog8Q8Fm0PS8pZRBuKKU7biaA49DhteYOrkd+6o0KyOLpVw4S6Ie5FLGAEKy11zWMnEJhkjk+5wo7ox3lWdHSOph2U5FmSd82KVbUKoHliT0ildvHzeQ8A9a755fgxSUMaKcKxlB3bSpSbYaEY4TQvO6mkCSYD3KMdTSMcUulmxVU5OtSKj4JY6IoUKtTpjQyHUg5DT0+GWPXlrDcS//M6qQrO3IxFSapoRMYPBSlHKkajiJDPBCWKDzXBRDD9V0T6WIehdJBlHYI9e/I8aZ5Ubatq3+g0LmGMEuzDARyBDadQg2uoQwMIPMATvMCr8Wg8G2/G+3h0wZjs7MEfGB+/VdeicQ==</latexit><latexit sha1_base64="sCk7DyONLJerla1OODmfud8CDao=">AAACFXicbVC7TsMwFHXKq5RXgJHFokJigCphoQuiggHGItGH1ESV4zitVSeObAdRRfkJFn6FhQGEWBFsTPwKbtqhtBzpXh2dc6/se7yYUaks69soLCwuLa8UV0tr6xubW+b2TlPyRGDSwJxx0faQJIxGpKGoYqQdC4JCj5GWN7gc+a07IiTl0a0axsQNUS+iAcVIaalrHjmBQDh1fMIUckSfZ2ne4RmcdmCcpXHWNctWxcoB54k9IeXa+c/n/XH1qt41vxyf4yQkkcIMSdmxrVi5KRKKYkaykpNIEiM8QD3S0TRCIZFuml+VwQOt+DDgQlekYK5Ob6QolHIYenoyRKovZ72R+J/XSVRQdVMaxYkiER4/FCQMKg5HEUGfCoIVG2qCsKD6rxD3kQ5D6SBLOgR79uR50jyp2FbFvtFpXIAximAP7INDYINTUAPXoA4aAIMH8ARewKvxaDwbb8b7eLRgTHZ2wR8YH78w1KMV</latexit><latexit sha1_base64="sCk7DyONLJerla1OODmfud8CDao=">AAACFXicbVC7TsMwFHXKq5RXgJHFokJigCphoQuiggHGItGH1ESV4zitVSeObAdRRfkJFn6FhQGEWBFsTPwKbtqhtBzpXh2dc6/se7yYUaks69soLCwuLa8UV0tr6xubW+b2TlPyRGDSwJxx0faQJIxGpKGoYqQdC4JCj5GWN7gc+a07IiTl0a0axsQNUS+iAcVIaalrHjmBQDh1fMIUckSfZ2ne4RmcdmCcpXHWNctWxcoB54k9IeXa+c/n/XH1qt41vxyf4yQkkcIMSdmxrVi5KRKKYkaykpNIEiM8QD3S0TRCIZFuml+VwQOt+DDgQlekYK5Ob6QolHIYenoyRKovZ72R+J/XSVRQdVMaxYkiER4/FCQMKg5HEUGfCoIVG2qCsKD6rxD3kQ5D6SBLOgR79uR50jyp2FbFvtFpXIAximAP7INDYINTUAPXoA4aAIMH8ARewKvxaDwbb8b7eLRgTHZ2wR8YH78w1KMV</latexit><latexit sha1_base64="UWQi56td+ZL8FvyB5lJ/XuWt6LU=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwIWXGjW6EohuXFewDOkPJpJk2NJOEJCOUYX7Cjb/ixoUibgV3/o3pdBbaeuBeDufcS3JPJBnVxvO+ncrK6tr6RnWztrW9s7vn7h90tEgVJm0smFC9CGnCKCdtQw0jPakISiJGutHkZuZ3H4jSVPB7M5UkTNCI05hiZKw0cM+CWCGcBUPCDArUWORZ0eEV/O1AmWcyH7h1r+EVgMvEL0kdlGgN3K9gKHCaEG4wQ1r3fU+aMEPKUMxIXgtSTSTCEzQifUs5SogOs+KqHJ5YZQhjoWxxAwv190aGEq2nSWQnE2TGetGbif95/dTEl2FGuUwN4Xj+UJwyaAScRQSHVBFs2NQShBW1f4V4jGwYxgZZsyH4iycvk855w/ca/p1Xb16XcVTBETgGp8AHF6AJbkELtAEGj+AZvII358l5cd6dj/loxSl3DsEfOJ8/tiefwg==</latexit>

Mismatch

For SIS18 type of machine

(big!)
�p

p
= 10�3

<latexit sha1_base64="lGFS9VeaxM2vzCUjEPIdPML/S9A=">AAACBXicbVC7SgNBFL3rM8bXqqUWg0GwMexqoY0YtLGMYB6QXcPs7GwyZPbBzKwQlgWx8VdsLBSx9Ru0s/JXnDwKTTxw4XDOvdx7j5dwJpVlfRkzs3PzC4uFpeLyyuraurmxWZdxKgitkZjHoulhSTmLaE0xxWkzERSHHqcNr3cx8Bu3VEgWR9eqn1A3xJ2IBYxgpaW2ueMEApPM8SlXGCV5luToFNnWTXZwlLfNklW2hkDTxB6TUuXs++MOAKpt89PxY5KGNFKEYylbtpUoN8NCMcJpXnRSSRNMerhDW5pGOKTSzYZf5GhPKz4KYqErUmio/p7IcChlP/R0Z4hVV056A/E/r5Wq4MTNWJSkikZktChIOVIxGkSCfCYoUbyvCSaC6VsR6WIdi9LBFXUI9uTL06R+WLatsn2l0ziHEQqwDbuwDzYcQwUuoQo1IHAPj/AML8aD8WS8Gm+j1hljPLMFf2C8/wC5u5pQ</latexit><latexit sha1_base64="ulr0T1W57y39djTQmqO/Sct6q8s=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJpVUCA10QFQwwFok+pCZUjuO0Vp3Esh1EFWVh4VdYGECIlW+AjYlfwX0M0HKkKx2dc6/uvcfjjEplWV9Gbm5+YXEpv1xYWV1b3zA3txoyTgQmdRyzWLQ8JAmjEakrqhhpcUFQ6DHS9PrnQ795S4SkcXStBpy4IepGNKAYKS11zF0nEAinjk+YQpBnKc/gCbStm7R0lHXMolW2RoCzxJ6QYvX0++OuVLmodcxPx49xEpJIYYakbNsWV26KhKKYkazgJJJwhPuoS9qaRigk0k1HX2RwXys+DGKhK1JwpP6eSFEo5SD0dGeIVE9Oe0PxP6+dqKDipjTiiSIRHi8KEgZVDIeRQJ8KghUbaIKwoPpWiHtIx6J0cAUdgj398ixpHJZtq2xf6TTOwBh5sAP2wAGwwTGogktQA3WAwT14BM/gxXgwnoxX423cmjMmM9vgD4z3H5S4mvQ=</latexit><latexit sha1_base64="ulr0T1W57y39djTQmqO/Sct6q8s=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJpVUCA10QFQwwFok+pCZUjuO0Vp3Esh1EFWVh4VdYGECIlW+AjYlfwX0M0HKkKx2dc6/uvcfjjEplWV9Gbm5+YXEpv1xYWV1b3zA3txoyTgQmdRyzWLQ8JAmjEakrqhhpcUFQ6DHS9PrnQ795S4SkcXStBpy4IepGNKAYKS11zF0nEAinjk+YQpBnKc/gCbStm7R0lHXMolW2RoCzxJ6QYvX0++OuVLmodcxPx49xEpJIYYakbNsWV26KhKKYkazgJJJwhPuoS9qaRigk0k1HX2RwXys+DGKhK1JwpP6eSFEo5SD0dGeIVE9Oe0PxP6+dqKDipjTiiSIRHi8KEgZVDIeRQJ8KghUbaIKwoPpWiHtIx6J0cAUdgj398ixpHJZtq2xf6TTOwBh5sAP2wAGwwTGogktQA3WAwT14BM/gxXgwnoxX423cmjMmM9vgD4z3H5S4mvQ=</latexit><latexit sha1_base64="cNinxAMxfuKxuS3mK7s9MMss7FI=">AAACBXicbVC7TsMwFHV4lvIKMMJgUSGxUDkwwIJUwcJYJPqQmlA5jtNadRzLdpCqKAsLv8LCAEKs/AMbf4P7GKDlSFc6Oude3XtPKDnTBqFvZ2FxaXlltbRWXt/Y3Np2d3abOs0UoQ2S8lS1Q6wpZ4I2DDOctqWiOAk5bYWD65HfeqBKs1TcmaGkQYJ7gsWMYGOlrnvgxwqT3I8oNxjKIpcFvIQeus9PzoquW0FVNAacJ96UVMAU9a775UcpyRIqDOFY646HpAlyrAwjnBZlP9NUYjLAPdqxVOCE6iAff1HAI6tEME6VLWHgWP09keNE62ES2s4Em76e9Ubif14nM/FFkDMhM0MFmSyKMw5NCkeRwIgpSgwfWoKJYvZWSPrYxmJscGUbgjf78jxpnlY9VPVuUaV2NY2jBPbBITgGHjgHNXAD6qABCHgEz+AVvDlPzovz7nxMWhec6cwe+APn8wcaGpeh</latexit>

�x = 2⇢
�p

p
<latexit sha1_base64="zKvApKm4qNVzi5oAPuupPv0T+SU=">AAACDXicbVA9SwNBEJ3zM8avU0ubxShYhbs02ohBLSwjmA/IHWFvby9ZsvfB7p4YjoC1jX/FxkIRW2vtrPwrbi4pNPHBwOO9GWbmeQlnUlnWlzE3v7C4tFxYKa6urW9smlvbDRmngtA6iXksWh6WlLOI1hVTnLYSQXHocdr0+ucjv3lDhWRxdK0GCXVD3I1YwAhWWuqY+84F5QqjW3SCKsgRvRg5gcAkc/xcT4ZZMuyYJats5UCzxJ6QUvX0++MOAGod89PxY5KGNFKEYynbtpUoN8NCMcLpsOikkiaY9HGXtjWNcEilm+XfDNGBVnwUxEJXpFCu/p7IcCjlIPR0Z4hVT057I/E/r52q4NjNWJSkikZkvChIOVIxGkWDfCYoUXygCSaC6VsR6WEdhtIBFnUI9vTLs6RRKdtW2b7SaZzBGAXYhT04BBuOoAqXUIM6ELiHR3iGF+PBeDJejbdx65wxmdmBPzDefwB8eZ1+</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="WNx65FmsAqKWP8xO2Pnv9zhdkSA=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKukCC1IFDIxFog+piSrHcVqrjmPZDqKK8gMs/AoLAwixsrPxN7hpBmg50pWOzrlX994TCEaVdpxva2l5ZXVtvbJR3dza3tm19/Y7KkklJm2csET2AqQIo5y0NdWM9IQkKA4Y6Qbjq6nfvSdS0YTf6YkgfoyGnEYUI22kgX3sXROmEXyAF7ABPTlKoBdJhDMvLHSRZyIf2DWn7hSAi8QtSQ2UaA3sLy9McBoTrjFDSvVdR2g/Q1JTzEhe9VJFBMJjNCR9QzmKifKz4pscnhglhFEiTXENC/X3RIZipSZxYDpjpEdq3puK/3n9VEfnfka5SDXheLYoShnUCZxGA0MqCdZsYgjCkppbIR4hE4Y2AVZNCO78y4uk06i7Tt29dWrNyzKOCjgER+AUuOAMNMENaIE2wOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w/cyZrP</latexit>

�x = 2 cm
<latexit sha1_base64="FsnWfuHZ7BU1KkfgIoWpUhLtZuM=">AAAB/HicbVC7SgNBFL0bX3F9raa0GQyCRQi7abQJBrWwjGAekF3C7GQ2GTL7YGZWDEvEP7GxUMTWX7C382+cPApNPHDhcM693HuPn3AmlW1/G7mV1bX1jfymubW9s7tn7R80ZZwKQhsk5rFo+1hSziLaUExx2k4ExaHPacsfXk781h0VksXRrRol1AtxP2IBI1hpqWsV3CvKFUb3qIoqbsktIRJ2raJdtqdAy8SZk+L5p1l9BIB61/pyezFJQxopwrGUHcdOlJdhoRjhdGy6qaQJJkPcpx1NIxxS6WXT48foWCs9FMRCV6TQVP09keFQylHo684Qq4Fc9Cbif14nVcGZl7EoSRWNyGxRkHKkYjRJAvWYoETxkSaYCKZvRWSABSZK52XqEJzFl5dJs1J27LJzYxdrFzBDHg7hCE7AgVOowTXUoQEERvAEL/BqPBjPxpvxPmvNGfOZAvyB8fEDTw+Uvw==</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="F+YGj0XkPRhJNy8fQaYlTB2tbbU=">AAAB8XicbZBLSwMxFIXv+Ky16qhLN8EiuChlphvdCIIuXFawD+gMJZNm2tAkMyQZcRjqX3HjQhH/jDv/jeljoa0HAh/nJNybE6WcaeN5387a+sbm1nZpp7xb2ds/cA8rbZ1kitAWSXiiuhHWlDNJW4YZTrupolhEnHai8c007zxSpVkiH0ye0lDgoWQxI9hYq+8eB7eUG4ye0BVqBLWghojou1Wv7s2EVsFfQBUWavbdr2CQkExQaQjHWvd8LzVhgZVhhNNJOcg0TTEZ4yHtWZRYUB0Ws+Un6Mw6AxQnyh5p0Mz9/aLAQutcRPamwGakl7Op+V/Wy0x8GRZMppmhkswHxRlHJkHTJtCAKUoMzy1gopjdFZERVpgY21fZluAvf3kV2o2679X9ew9KcAKncA4+XMA13EETWkAghxd4g3fn2Xl1PuZ1rTmL3o7gj5zPH448kY8=</latexit><latexit sha1_base64="F+YGj0XkPRhJNy8fQaYlTB2tbbU=">AAAB8XicbZBLSwMxFIXv+Ky16qhLN8EiuChlphvdCIIuXFawD+gMJZNm2tAkMyQZcRjqX3HjQhH/jDv/jeljoa0HAh/nJNybE6WcaeN5387a+sbm1nZpp7xb2ds/cA8rbZ1kitAWSXiiuhHWlDNJW4YZTrupolhEnHai8c007zxSpVkiH0ye0lDgoWQxI9hYq+8eB7eUG4ye0BVqBLWghojou1Wv7s2EVsFfQBUWavbdr2CQkExQaQjHWvd8LzVhgZVhhNNJOcg0TTEZ4yHtWZRYUB0Ws+Un6Mw6AxQnyh5p0Mz9/aLAQutcRPamwGakl7Op+V/Wy0x8GRZMppmhkswHxRlHJkHTJtCAKUoMzy1gopjdFZERVpgY21fZluAvf3kV2o2679X9ew9KcAKncA4+XMA13EETWkAghxd4g3fn2Xl1PuZ1rTmL3o7gj5zPH448kY8=</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit>



What if B is wrong?
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p

q
= ⇢B0

<latexit sha1_base64="WAQbQVjPCkUdl8aAiRZCp13Pq+w=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJG92IpW5cVrAPaEKYTCft0MnDmYlQYkB/xY0LRdz6Gbpz5a84fSy09cCFwzn3cu89fsKZVJb1ZRQWFpeWV4qrpbX1jc0tc3unKeNUENogMY9F28eSchbRhmKK03YiKA59Tlv+4GLkt26pkCyOrtUwoW6IexELGMFKS5655wQCkyzJs5scnSFH9GNU8yzPLFsVaww0T+wpKVfPvz/uAaDumZ9ONyZpSCNFOJayY1uJcjMsFCOc5iUnlTTBZIB7tKNphEMq3Wx8f44OtdJFQSx0RQqN1d8TGQ6lHIa+7gyx6stZbyT+53VSFZy6GYuSVNGITBYFKUcqRqMwUJcJShQfaoKJYPpWRPpYB6J0ZCUdgj378jxpHldsq2Jf6TRqMEER9uEAjsCGE6jCJdShAQTu4BGe4cV4MJ6MV+Nt0lowpjO78AfG+w+T+5gO</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="lUxsfJWvCsoAcSVOttesL1IP/2g=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARXJWMG90IpW5cVrAP6Awlk2ba0EwyJhmhjLPwV9y4UMStv+HOvzFtZ6GtBy4czrmXe+8JE860QejbKa2srq1vlDcrW9s7u3vu/kFby1QR2iKSS9UNsaacCdoyzHDaTRTFcchpJxxfT/3OA1WaSXFnJgkNYjwULGIEGyv13SM/UphkSZ7d5/AK+mokYaOP+m4V1dAMcJl4BamCAs2+++UPJEljKgzhWOuehxITZFgZRjjNK36qaYLJGA9pz1KBY6qDbHZ/Dk+tMoCRVLaEgTP190SGY60ncWg7Y2xGetGbiv95vdREl0HGRJIaKsh8UZRyaCSchgEHTFFi+MQSTBSzt0IywjYQYyOr2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kD9EuVXw==</latexit>

“wrong” B

For SIS18 type of machine

(big!)
�B

B0
= 10�3

<latexit sha1_base64="RtzTMoOAIXPOCwy/oh7GWcoMKno=">AAACB3icbVDJSgNBEK2JW4zbqEdBGoPgxTCjgl6UEEE8RjALZMbQ0+lJmvQsdPcIYZibF//CsxcPinj1F7z5N3aWgyY+KHi8V0VVPS/mTCrL+jZyc/MLi0v55cLK6tr6hrm5VZdRIgitkYhHoulhSTkLaU0xxWkzFhQHHqcNr3859Bv3VEgWhbdqEFM3wN2Q+YxgpaW2uev4ApPU6VCuMKpkaaVtZegc2dZdenictc2iVbJGQLPEnpBi+eLq5AkAqm3zy+lEJAloqAjHUrZsK1ZuioVihNOs4CSSxpj0cZe2NA1xQKWbjv7I0L5WOsiPhK5QoZH6eyLFgZSDwNOdAVY9Oe0Nxf+8VqL8MzdlYZwoGpLxIj/hSEVoGArqMEGJ4gNNMBFM34pID+tglI6uoEOwp1+eJfWjkm2V7BudRgXGyMMO7MEB2HAKZbiGKtSAwAM8wyu8GY/Gi/FufIxbc8ZkZhv+wPj8AeeimYA=</latexit><latexit sha1_base64="wqK1c0w/Jh6L0PAuXSuT0qSdBt0=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxpJRQTdKrSDiqoJ9QGccMmmmDc08SDJCGWbnxi/wH9y4UNStv+DOvzF9LLR64MLhnHu59x4v5kwqhL6M3NT0zOxcfr6wsLi0vGKurtVllAhCayTikWh6WFLOQlpTTHHajAXFgcdpw+udDfzGLRWSReG16sfUCXAnZD4jWGnJNTdtX2CS2m3KFYaVLK24KIPH0EI36e5+5ppFVEJDwL/EGpNi+eT84OHt9LLqmp92OyJJQENFOJayZaFYOSkWihFOs4KdSBpj0sMd2tI0xAGVTjr8I4PbWmlDPxK6QgWH6s+JFAdS9gNPdwZYdeWkNxD/81qJ8o+clIVxomhIRov8hEMVwUEosM0EJYr3NcFEMH0rJF2sg1E6uoIOwZp8+S+p75UsVLKudBoVMEIebIAtsAMscAjK4AJUQQ0QcAcewTN4Me6NJ+PVeB+15ozxzDr4BePjG4pBmrk=</latexit><latexit sha1_base64="wqK1c0w/Jh6L0PAuXSuT0qSdBt0=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgxpJRQTdKrSDiqoJ9QGccMmmmDc08SDJCGWbnxi/wH9y4UNStv+DOvzF9LLR64MLhnHu59x4v5kwqhL6M3NT0zOxcfr6wsLi0vGKurtVllAhCayTikWh6WFLOQlpTTHHajAXFgcdpw+udDfzGLRWSReG16sfUCXAnZD4jWGnJNTdtX2CS2m3KFYaVLK24KIPH0EI36e5+5ppFVEJDwL/EGpNi+eT84OHt9LLqmp92OyJJQENFOJayZaFYOSkWihFOs4KdSBpj0sMd2tI0xAGVTjr8I4PbWmlDPxK6QgWH6s+JFAdS9gNPdwZYdeWkNxD/81qJ8o+clIVxomhIRov8hEMVwUEosM0EJYr3NcFEMH0rJF2sg1E6uoIOwZp8+S+p75UsVLKudBoVMEIebIAtsAMscAjK4AJUQQ0QcAcewTN4Me6NJ+PVeB+15ozxzDr4BePjG4pBmrk=</latexit><latexit sha1_base64="Jj7vfYY9iSvc0Fc8Exiodp7EB2c=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgxjLRhW6EUjcuK9gHNDFMJpN26GQSZiZCCdm58VfcuFDErb/gzr9x+lho64ELh3Pu5d57gpQzpRH6tkpLyyura+X1ysbm1vaOvbvXVkkmCW2RhCeyG2BFORO0pZnmtJtKiuOA004wvB77nQcqFUvEnR6l1ItxX7CIEayN5NuHbiQxyd2Qco1ho8gbPirgFXTQfX56Xvh2FdXQBHCRODNSBTM0ffvLDROSxVRowrFSPQel2sux1IxwWlTcTNEUkyHu056hAsdUefnkjwIeGyWEUSJNCQ0n6u+JHMdKjeLAdMZYD9S8Nxb/83qZji69nIk001SQ6aIo41AncBwKDJmkRPORIZhIZm6FZIBNMNpEVzEhOPMvL5L2Wc1BNecWVeuNWRxlcACOwAlwwAWogxvQBC1AwCN4Bq/gzXqyXqx362PaWrJmM/vgD6zPH8DKl+g=</latexit>

dB/B have to be very small à smaller than 10-4

�⇢

⇢
= ��B

B0
<latexit sha1_base64="ciAPC475kVI1YwZaCbib9B1i2Dg=">AAACGnicbVC7SgNBFL0bX3F9rVraDAbBxrBro40YYmMZwTwgG8LsZDYZMvtgZlYIy4J/YeOv2FgoYqXYWPkrTjYpTOKBezmccy8z93gxZ1LZ9rdRWFpeWV0rrpsbm1vbO9buXkNGiSC0TiIeiZaHJeUspHXFFKetWFAceJw2veHV2G/eUSFZFN6qUUw7Ae6HzGcEKy11Lcf1BSap26NcYeSKQZSleUcX6MScMatZWu3aWdcq2WU7B1okzpSUKpc/H/cAUOtan24vIklAQ0U4lrLt2LHqpFgoRjjNTDeRNMZkiPu0rWmIAyo7aX5aho600kN+JHSFCuXq340UB1KOAk9PBlgN5Lw3Fv/z2onyzzspC+NE0ZBMHvITjlSExjmhHhOUKD7SBBPB9F8RGWAdh9JpmjoEZ/7kRdI4LTt22bnRaVRhgiIcwCEcgwNnUIFrqEEdCDzAE7zAq/FoPBtvxvtktGBMd/ZhBsbXLyUGoy0=</latexit><latexit sha1_base64="hMml7aF+MVzP3PlrVpYrJFJVuyg=">AAACGnicbVC7TsMwFHV4lvAKMLJYVEgsrRIWuiCqMsBYJPqQmihyHKe16jxkO4gqynew8CssDCDEBGJh4ldw0w605Uj36uice2Xf4yWMCmma39rS8srq2nppQ9/c2t7ZNfb22yJOOSYtHLOYdz0kCKMRaUkqGekmnKDQY6TjDS/HfueOcEHj6FaOEuKEqB/RgGIkleQalh1whDPbJ0wiaPNBnGdFh+ewos+YjTxruGbuGmWzahaAi8SaknL94ufjvlK7arrGp+3HOA1JJDFDQvQsM5FOhrikmJFct1NBEoSHqE96ikYoJMLJitNyeKwUHwYxVxVJWKh/NzIUCjEKPTUZIjkQ895Y/M/rpTKoORmNklSSCE8eClIGZQzHOUGfcoIlGymCMKfqrxAPkIpDqjR1FYI1f/IiaZ9WLbNq3ag0GmCCEjgER+AEWOAM1ME1aIIWwOABPIEX8Ko9as/am/Y+GV3SpjsHYAba1y8AA6PR</latexit><latexit sha1_base64="hMml7aF+MVzP3PlrVpYrJFJVuyg=">AAACGnicbVC7TsMwFHV4lvAKMLJYVEgsrRIWuiCqMsBYJPqQmihyHKe16jxkO4gqynew8CssDCDEBGJh4ldw0w605Uj36uice2Xf4yWMCmma39rS8srq2nppQ9/c2t7ZNfb22yJOOSYtHLOYdz0kCKMRaUkqGekmnKDQY6TjDS/HfueOcEHj6FaOEuKEqB/RgGIkleQalh1whDPbJ0wiaPNBnGdFh+ewos+YjTxruGbuGmWzahaAi8SaknL94ufjvlK7arrGp+3HOA1JJDFDQvQsM5FOhrikmJFct1NBEoSHqE96ikYoJMLJitNyeKwUHwYxVxVJWKh/NzIUCjEKPTUZIjkQ895Y/M/rpTKoORmNklSSCE8eClIGZQzHOUGfcoIlGymCMKfqrxAPkIpDqjR1FYI1f/IiaZ9WLbNq3ag0GmCCEjgER+AEWOAM1ME1aIIWwOABPIEX8Ko9as/am/Y+GV3SpjsHYAba1y8AA6PR</latexit><latexit sha1_base64="HsMJpW+Cn5Msw5aYfk5iPmMTy1s=">AAACGnicbVDLSsNAFJ3UV42vqEs3g0VwY5m40Y1Q6sZlBfuAJoTJZNIOnTyYmQgl5Dvc+CtuXCjiTtz4N07TLGzrgXs5nHMvM/f4KWdSIfRj1NbWNza36tvmzu7e/oF1eNSTSSYI7ZKEJ2LgY0k5i2lXMcXpIBUURz6nfX9yO/P7j1RIlsQPappSN8KjmIWMYKUlz7KdUGCSOwHlCkNHjJMiLzu8gRfmgtku8raHCs9qoCYqAVeJXZEGqNDxrC8nSEgW0VgRjqUc2ihVbo6FYoTTwnQySVNMJnhEh5rGOKLSzcvTCnimlQCGidAVK1iqfzdyHEk5jXw9GWE1lsveTPzPG2YqvHZzFqeZojGZPxRmHKoEznKCAROUKD7VBBPB9F8hGWMdh9JpmjoEe/nkVdK7bNqoad+jRqtdxVEHJ+AUnAMbXIEWuAMd0AUEPIEX8AbejWfj1fgwPuejNaPaOQYLML5/AYVWoH4=</latexit>

�x = 2⇢
�p

p
<latexit sha1_base64="zKvApKm4qNVzi5oAPuupPv0T+SU=">AAACDXicbVA9SwNBEJ3zM8avU0ubxShYhbs02ohBLSwjmA/IHWFvby9ZsvfB7p4YjoC1jX/FxkIRW2vtrPwrbi4pNPHBwOO9GWbmeQlnUlnWlzE3v7C4tFxYKa6urW9smlvbDRmngtA6iXksWh6WlLOI1hVTnLYSQXHocdr0+ucjv3lDhWRxdK0GCXVD3I1YwAhWWuqY+84F5QqjW3SCKsgRvRg5gcAkc/xcT4ZZMuyYJats5UCzxJ6QUvX0++MOAGod89PxY5KGNFKEYynbtpUoN8NCMcLpsOikkiaY9HGXtjWNcEilm+XfDNGBVnwUxEJXpFCu/p7IcCjlIPR0Z4hVT057I/E/r52q4NjNWJSkikZkvChIOVIxGkWDfCYoUXygCSaC6VsR6WEdhtIBFnUI9vTLs6RRKdtW2b7SaZzBGAXYhT04BBuOoAqXUIM6ELiHR3iGF+PBeDJejbdx65wxmdmBPzDefwB8eZ1+</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="WNx65FmsAqKWP8xO2Pnv9zhdkSA=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKukCC1IFDIxFog+piSrHcVqrjmPZDqKK8gMs/AoLAwixsrPxN7hpBmg50pWOzrlX994TCEaVdpxva2l5ZXVtvbJR3dza3tm19/Y7KkklJm2csET2AqQIo5y0NdWM9IQkKA4Y6Qbjq6nfvSdS0YTf6YkgfoyGnEYUI22kgX3sXROmEXyAF7ABPTlKoBdJhDMvLHSRZyIf2DWn7hSAi8QtSQ2UaA3sLy9McBoTrjFDSvVdR2g/Q1JTzEhe9VJFBMJjNCR9QzmKifKz4pscnhglhFEiTXENC/X3RIZipSZxYDpjpEdq3puK/3n9VEfnfka5SDXheLYoShnUCZxGA0MqCdZsYgjCkppbIR4hE4Y2AVZNCO78y4uk06i7Tt29dWrNyzKOCjgER+AUuOAMNMENaIE2wOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w/cyZrP</latexit>

�x = 2 cm
<latexit sha1_base64="FsnWfuHZ7BU1KkfgIoWpUhLtZuM=">AAAB/HicbVC7SgNBFL0bX3F9raa0GQyCRQi7abQJBrWwjGAekF3C7GQ2GTL7YGZWDEvEP7GxUMTWX7C382+cPApNPHDhcM693HuPn3AmlW1/G7mV1bX1jfymubW9s7tn7R80ZZwKQhsk5rFo+1hSziLaUExx2k4ExaHPacsfXk781h0VksXRrRol1AtxP2IBI1hpqWsV3CvKFUb3qIoqbsktIRJ2raJdtqdAy8SZk+L5p1l9BIB61/pyezFJQxopwrGUHcdOlJdhoRjhdGy6qaQJJkPcpx1NIxxS6WXT48foWCs9FMRCV6TQVP09keFQylHo684Qq4Fc9Cbif14nVcGZl7EoSRWNyGxRkHKkYjRJAvWYoETxkSaYCKZvRWSABSZK52XqEJzFl5dJs1J27LJzYxdrFzBDHg7hCE7AgVOowTXUoQEERvAEL/BqPBjPxpvxPmvNGfOZAvyB8fEDTw+Uvw==</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="F+YGj0XkPRhJNy8fQaYlTB2tbbU=">AAAB8XicbZBLSwMxFIXv+Ky16qhLN8EiuChlphvdCIIuXFawD+gMJZNm2tAkMyQZcRjqX3HjQhH/jDv/jeljoa0HAh/nJNybE6WcaeN5387a+sbm1nZpp7xb2ds/cA8rbZ1kitAWSXiiuhHWlDNJW4YZTrupolhEnHai8c007zxSpVkiH0ye0lDgoWQxI9hYq+8eB7eUG4ye0BVqBLWghojou1Wv7s2EVsFfQBUWavbdr2CQkExQaQjHWvd8LzVhgZVhhNNJOcg0TTEZ4yHtWZRYUB0Ws+Un6Mw6AxQnyh5p0Mz9/aLAQutcRPamwGakl7Op+V/Wy0x8GRZMppmhkswHxRlHJkHTJtCAKUoMzy1gopjdFZERVpgY21fZluAvf3kV2o2679X9ew9KcAKncA4+XMA13EETWkAghxd4g3fn2Xl1PuZ1rTmL3o7gj5zPH448kY8=</latexit><latexit sha1_base64="F+YGj0XkPRhJNy8fQaYlTB2tbbU=">AAAB8XicbZBLSwMxFIXv+Ky16qhLN8EiuChlphvdCIIuXFawD+gMJZNm2tAkMyQZcRjqX3HjQhH/jDv/jeljoa0HAh/nJNybE6WcaeN5387a+sbm1nZpp7xb2ds/cA8rbZ1kitAWSXiiuhHWlDNJW4YZTrupolhEnHai8c007zxSpVkiH0ye0lDgoWQxI9hYq+8eB7eUG4ye0BVqBLWghojou1Wv7s2EVsFfQBUWavbdr2CQkExQaQjHWvd8LzVhgZVhhNNJOcg0TTEZ4yHtWZRYUB0Ws+Un6Mw6AxQnyh5p0Mz9/aLAQutcRPamwGakl7Op+V/Wy0x8GRZMppmhkswHxRlHJkHTJtCAKUoMzy1gopjdFZERVpgY21fZluAvf3kV2o2679X9ew9KcAKncA4+XMA13EETWkAghxd4g3fn2Xl1PuZ1rTmL3o7gj5zPH448kY8=</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="t8id/sjoyi1jzW0CpiifAnlvOZk=">AAAB/HicbVC7SgNBFJ31GdfXakqbwSBYhLCbRptgUAvLCOYB2SXMTibJkJnZZWZWXJb4KxZaKGLrL9jbiH/j5FFo4oELh3Pu5d57wphRpV3321paXlldW89t2Jtb2zu7zt5+Q0WJxKSOIxbJVogUYVSQuqaakVYsCeIhI81weDH2m7dEKhqJG53GJOCoL2iPYqSN1HHy/iVhGsE7WIFlv+gXIeYdp+CW3AngIvFmpHD2YVfixy+71nE+/W6EE06Exgwp1fbcWAcZkppiRka2nygSIzxEfdI2VCBOVJBNjh/BI6N0YS+SpoSGE/X3RIa4UikPTSdHeqDmvbH4n9dOdO80yKiIE00Eni7qJQzqCI6TgF0qCdYsNQRhSc2tEA+QRFibvGwTgjf/8iJplEueW/Ku3UL1HEyRAwfgEBwDD5yAKrgCNVAHGKTgATyDF+veerJerbdp65I1m8mDP7DefwBAnpYz</latexit><latexit sha1_base64="L174LwoIl4W34UNGMvxaX66lbsQ=">AAAB/HicbVBNS8NAEJ3Ur1q/oj16WSyCh1KSXvQiFPXgsYL9gCaUzXbTLt1Nwu5GDKX+FS8eFPHqD/Hmv3Hb5qCtDwYe780wMy9IOFPacb6twtr6xuZWcbu0s7u3f2AfHrVVnEpCWyTmsewGWFHOItrSTHPaTSTFIuC0E4yvZ37ngUrF4uheZwn1BR5GLGQEayP17bJ3Q7nG6BFdorpX9aqIiL5dcWrOHGiVuDmpQI5m3/7yBjFJBY004Vipnusk2p9gqRnhdFryUkUTTMZ4SHuGRlhQ5U/mx0/RqVEGKIylqUijufp7YoKFUpkITKfAeqSWvZn4n9dLdXjhT1iUpJpGZLEoTDnSMZolgQZMUqJ5ZggmkplbERlhiYk2eZVMCO7yy6ukXa+5Ts29cyqNqzyOIhzDCZyBC+fQgFtoQgsIZPAMr/BmPVkv1rv1sWgtWPlMGf7A+vwB38iS8g==</latexit>
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E = mc2 + Ek
<latexit sha1_base64="IfK7UCsOjcF9+eiAsRKoP3bL80c=">AAAB9XicbVDLSgNBEOyNrxhfUcGLl8EgCELYzUUvQlACHhMwD0g2cXYymwyZmV1mZpUQ8h9ePCji1X/x5sVvcfI4aGJBQ1HVTXdXEHOmjet+OamV1bX1jfRmZmt7Z3cvu39Q01GiCK2SiEeqEWBNOZO0apjhtBErikXAaT0Y3Ez8+gNVmkXyzgxj6gvckyxkBBsrtUvoCgnSLqBzVOoMOtmcm3enQMvEm5Nc8ajyfQ8A5U72s9WNSCKoNIRjrZueGxt/hJVhhNNxppVoGmMywD3atFRiQbU/ml49RqdW6aIwUrakQVP198QIC62HIrCdApu+XvQm4n9eMzHhpT9iMk4MlWS2KEw4MhGaRIC6TFFi+NASTBSztyLSxwoTY4PK2BC8xZeXSa2Q99y8V7FpXMMMaTiGEzgDDy6gCLdQhioQUPAEL/DqPDrPzpvzPmtNOfOZQ/gD5+MHLOmSgw==</latexit><latexit sha1_base64="cG3UrqhZF3tXBMY+/UgwfVR5yQ4=">AAAB9XicbVDLSgNBEOyNrxhfUcGLl8EgCELYzUUvQogEPCZgHpBswuxkNhkyO7vMzCphyX948aCIN/En/AJvXvwWJ4+DJhY0FFXddHd5EWdK2/aXlVpZXVvfSG9mtrZ3dvey+wd1FcaS0BoJeSibHlaUM0FrmmlOm5GkOPA4bXjD64nfuKNSsVDc6lFE3QD3BfMZwdpInTK6QgHpFNA5KneH3WzOzttToGXizEmueFT9Zm+lj0o3+9nuhSQOqNCEY6Vajh1pN8FSM8LpONOOFY0wGeI+bRkqcECVm0yvHqNTo/SQH0pTQqOp+nsiwYFSo8AznQHWA7XoTcT/vFas/Us3YSKKNRVktsiPOdIhmkSAekxSovnIEEwkM7ciMsASE22CypgQnMWXl0m9kHfsvFM1aZRghjQcwwmcgQMXUIQbqEANCEh4gCd4tu6tR+vFep21pqz5zCH8gfX+A34qlD8=</latexit><latexit sha1_base64="cG3UrqhZF3tXBMY+/UgwfVR5yQ4=">AAAB9XicbVDLSgNBEOyNrxhfUcGLl8EgCELYzUUvQogEPCZgHpBswuxkNhkyO7vMzCphyX948aCIN/En/AJvXvwWJ4+DJhY0FFXddHd5EWdK2/aXlVpZXVvfSG9mtrZ3dvey+wd1FcaS0BoJeSibHlaUM0FrmmlOm5GkOPA4bXjD64nfuKNSsVDc6lFE3QD3BfMZwdpInTK6QgHpFNA5KneH3WzOzttToGXizEmueFT9Zm+lj0o3+9nuhSQOqNCEY6Vajh1pN8FSM8LpONOOFY0wGeI+bRkqcECVm0yvHqNTo/SQH0pTQqOp+nsiwYFSo8AznQHWA7XoTcT/vFas/Us3YSKKNRVktsiPOdIhmkSAekxSovnIEEwkM7ciMsASE22CypgQnMWXl0m9kHfsvFM1aZRghjQcwwmcgQMXUIQbqEANCEh4gCd4tu6tR+vFep21pqz5zCH8gfX+A34qlD8=</latexit><latexit sha1_base64="gjbqJOuIlAfu4EmTNSb7YR8C62Y=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRZBEMpuL3oRilLwWMF+QLst2TTbhibZJckqZen/8OJBEa/+F2/+G9N2D9r6YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7B8XDo6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwfh25rceqdIskg9mElNf4KFkISPYWKlXQ9dIkF4FXaBaf9wvltyyOwdaJV5GSpCh3i9+dQcRSQSVhnCsdcdzY+OnWBlGOJ0WuommMSZjPKQdSyUWVPvp/OopOrPKAIWRsiUNmqu/J1IstJ6IwHYKbEZ62ZuJ/3mdxIRXfspknBgqyWJRmHBkIjSLAA2YosTwiSWYKGZvRWSEFSbGBlWwIXjLL6+SZqXsuWXv3i1Vb7I48nACp3AOHlxCFe6gDg0goOAZXuHNeXJenHfnY9Gac7KZY/gD5/MHnkKQng==</latexit>

E = mc2
<latexit sha1_base64="6lSOxsOvv0RTuaH6DZ6LmjZvMEo=">AAAB73icbZDLSgMxFIbPeK3jrerSTbAIrspMN7opFkVwWcFeoB1LJs20oUlmTDJCGQo+gxsXirj1Sdy7821MLwtt/SHw8f/nkHNOmHCmjed9O0vLK6tr67kNd3Nre2c3v7df13GqCK2RmMeqGWJNOZO0ZpjhtJkoikXIaSMcXI7zxgNVmsXy1gwTGgjckyxiBBtrNa9QGQlyV+rkC17Rmwgtgj+DwvmnW34EgGon/9XuxiQVVBrCsdYt30tMkGFlGOF05LZTTRNMBrhHWxYlFlQH2WTeETq2ThdFsbJPGjRxf3dkWGg9FKGtFNj09Xw2Nv/LWqmJzoKMySQ1VJLpR1HKkYnReHnUZYoSw4cWMFHMzopIHytMjD2Ra4/gz6+8CPVS0feK/o1XqFzAVDk4hCM4AR9OoQLXUIUaEODwBC/w6tw7z86b8z4tXXJmPQfwR87HD+M6kLU=</latexit><latexit sha1_base64="o6L/kDyq1GWodShrmAusC/5eBlQ=">AAAB73icbZDLSgMxFIbP1Fsdb1WXboJFcFVmutFNsSiCywr2Au1YMmmmDU0yY5IRSulLuHGhiODKJ3HvRnwb08tCW38IfPz/OeScEyacaeN5305maXlldS277m5sbm3v5Hb3ajpOFaFVEvNYNUKsKWeSVg0znDYSRbEIOa2H/YtxXr+nSrNY3phBQgOBu5JFjGBjrcYlKiFBbovtXN4reBOhRfBnkD/7cEvJ25dbaec+W52YpIJKQzjWuul7iQmGWBlGOB25rVTTBJM+7tKmRYkF1cFwMu8IHVmng6JY2ScNmri/O4ZYaD0Qoa0U2PT0fDY2/8uaqYlOgyGTSWqoJNOPopQjE6Px8qjDFCWGDyxgopidFZEeVpgYeyLXHsGfX3kRasWC7xX8ay9fPoepsnAAh3AMPpxAGa6gAlUgwOEBnuDZuXMenRfndVqacWY9+/BHzvsP1MmSKQ==</latexit><latexit sha1_base64="o6L/kDyq1GWodShrmAusC/5eBlQ=">AAAB73icbZDLSgMxFIbP1Fsdb1WXboJFcFVmutFNsSiCywr2Au1YMmmmDU0yY5IRSulLuHGhiODKJ3HvRnwb08tCW38IfPz/OeScEyacaeN5305maXlldS277m5sbm3v5Hb3ajpOFaFVEvNYNUKsKWeSVg0znDYSRbEIOa2H/YtxXr+nSrNY3phBQgOBu5JFjGBjrcYlKiFBbovtXN4reBOhRfBnkD/7cEvJ25dbaec+W52YpIJKQzjWuul7iQmGWBlGOB25rVTTBJM+7tKmRYkF1cFwMu8IHVmng6JY2ScNmri/O4ZYaD0Qoa0U2PT0fDY2/8uaqYlOgyGTSWqoJNOPopQjE6Px8qjDFCWGDyxgopidFZEeVpgYeyLXHsGfX3kRasWC7xX8ay9fPoepsnAAh3AMPpxAGa6gAlUgwOEBnuDZuXMenRfndVqacWY9+/BHzvsP1MmSKQ==</latexit><latexit sha1_base64="9HqGEb6nAkbagQYLRdOfyAEv534=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4Ktle9CIURfBYwX5Au5Zsmm1Dk+yaZIWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5YSK4sRh/eyura+sbm4Wt4vbO7t5+6eCwaeJUU9agsYh1OySGCa5Yw3IrWDvRjMhQsFY4up76rSemDY/VvR0nLJBkoHjEKbFOat+gSyTpQ7VXKuMKngEtEz8nZchR75W+uv2YppIpSwUxpuPjxAYZ0ZZTwSbFbmpYQuiIDFjHUUUkM0E2u3eCTp3SR1GsXSmLZurviYxIY8YydJ2S2KFZ9Kbif14ntdFFkHGVpJYpOl8UpQLZGE2fR32uGbVi7AihmrtbER0STah1ERVdCP7iy8ukWa34uOLf4XLtKo+jAMdwAmfgwznU4Bbq0AAKAp7hFd68R+/Fe/c+5q0rXj5zBH/gff4AdAKO6A==</latexit>

Kinetic energy
of the atom

E2 = (mc2)2 + (pc)2
<latexit sha1_base64="lZEZ5J3Vl64SnAzvzapEUSHfbPA=">AAACAXicbZDLSgMxFIbP1Futt1E3gpvQIlQKZaYb3QhFEVxWsBdopyWTpm1oMjMkGaEMdeOLuHDjQhG3voU738b0stDWHwIf/zmHk/P7EWdKO863lVpZXVvfSG9mtrZ3dvfs/YOaCmNJaJWEPJQNHyvKWUCrmmlOG5GkWPic1v3h1aRev6dSsTC406OIegL3A9ZjBGtjdeyj63YJXaC8QKRdOjVcQPmIGOjYOafoTIWWwZ1DrpxtFZ4AoNKxv1rdkMSCBppwrFTTdSLtJVhqRjgdZ1qxohEmQ9ynTYMBFlR5yfSCMToxThf1QmleoNHU/T2RYKHUSPimU2A9UIu1iflfrRnr3rmXsCCKNQ3IbFEv5kiHaBIH6jJJieYjA5hIZv6KyABLTLQJLWNCcBdPXoZaqeg6RffWpHEJM6XhGLKQBxfOoAw3UIEqEHiAZ3iFN+vRerHerY9Za8qazxzCH1mfPyHslPI=</latexit><latexit sha1_base64="aGBV5muJM3xp3RcFWeFfgI2kleI=">AAACAXicbZDLSgMxFIYzXmu9jboR3IQWoVIoM93oRiiK4LKCvUA7LZk004YmmSHJCMNQN76Cj+DGhSJufQt3fRvTy0Jbfwh8/OccTs7vR4wq7Thja2V1bX1jM7OV3d7Z3du3Dw7rKowlJjUcslA2faQIo4LUNNWMNCNJEPcZafjD60m98UCkoqG410lEPI76ggYUI22srn180ynDS1jgEHfKZ4aLsBBhA10775ScqeAyuHPIV3Lt4vO4klS79ne7F+KYE6ExQ0q1XCfSXoqkppiRUbYdKxIhPER90jIoECfKS6cXjOCpcXowCKV5QsOp+3siRVyphPumkyM9UIu1iflfrRXr4MJLqYhiTQSeLQpiBnUIJ3HAHpUEa5YYQFhS81eIB0girE1oWROCu3jyMtTLJdcpuXcmjSswUwacgBwoABecgwq4BVVQAxg8ghfwBt6tJ+vV+rA+Z60r1nzmCPyR9fUDK1aWeA==</latexit><latexit sha1_base64="aGBV5muJM3xp3RcFWeFfgI2kleI=">AAACAXicbZDLSgMxFIYzXmu9jboR3IQWoVIoM93oRiiK4LKCvUA7LZk004YmmSHJCMNQN76Cj+DGhSJufQt3fRvTy0Jbfwh8/OccTs7vR4wq7Thja2V1bX1jM7OV3d7Z3du3Dw7rKowlJjUcslA2faQIo4LUNNWMNCNJEPcZafjD60m98UCkoqG410lEPI76ggYUI22srn180ynDS1jgEHfKZ4aLsBBhA10775ScqeAyuHPIV3Lt4vO4klS79ne7F+KYE6ExQ0q1XCfSXoqkppiRUbYdKxIhPER90jIoECfKS6cXjOCpcXowCKV5QsOp+3siRVyphPumkyM9UIu1iflfrRXr4MJLqYhiTQSeLQpiBnUIJ3HAHpUEa5YYQFhS81eIB0girE1oWROCu3jyMtTLJdcpuXcmjSswUwacgBwoABecgwq4BVVQAxg8ghfwBt6tJ+vV+rA+Z60r1nzmCPyR9fUDK1aWeA==</latexit><latexit sha1_base64="GsUYFxaFVAj8SkRToDvYak+uyr8=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCBWhJN3oRiiK4LKCvUCblsl00g6dScLMRCihbnwVNy4UcetbuPNtnLZZaPWHgY//nMOZ8/sxZ0o7zpeVW1peWV3Lrxc2Nre2d+zdvYaKEklonUQ8ki0fK8pZSOuaaU5bsaRY+Jw2/dHVtN68p1KxKLzT45h6Ag9CFjCCtbF69sF1t4IuUEkg0q2cGD5FpZgY6NlFp+zMhP6Cm0ERMtV69menH5FE0FATjpVqu06svRRLzQink0InUTTGZIQHtG0wxIIqL51dMEHHxumjIJLmhRrN3J8TKRZKjYVvOgXWQ7VYm5r/1dqJDs69lIVxomlI5ouChCMdoWkcqM8kJZqPDWAimfkrIkMsMdEmtIIJwV08+S80KmXXKbu3TrF6mcWRh0M4ghK4cAZVuIEa1IHAAzzBC7xaj9az9Wa9z1tzVjazD79kfXwDD22TaQ==</latexit>

momentumenergy
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Injection energy
Ek =  11.321 MeV/uRigidity

B r = 1.07849 Tm



Argon:  Mass  40,   Charge + 18
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Injection energy
Ek =  11.321 MeV/u

=  11.321 x 106 e/u
=  1.81382 x 10-12 J/u

Rigidity
B r = 1.07849 Tm

E = 40 mp c2 + Ek 40
= 5.96976 x 10-9 + 7.25529 x 10-11 J
= 6.04232 x 10-9 J

E2 = (mc2)2 + (pc)2
<latexit sha1_base64="lZEZ5J3Vl64SnAzvzapEUSHfbPA=">AAACAXicbZDLSgMxFIbP1Futt1E3gpvQIlQKZaYb3QhFEVxWsBdopyWTpm1oMjMkGaEMdeOLuHDjQhG3voU738b0stDWHwIf/zmHk/P7EWdKO863lVpZXVvfSG9mtrZ3dvfs/YOaCmNJaJWEPJQNHyvKWUCrmmlOG5GkWPic1v3h1aRev6dSsTC406OIegL3A9ZjBGtjdeyj63YJXaC8QKRdOjVcQPmIGOjYOafoTIWWwZ1DrpxtFZ4AoNKxv1rdkMSCBppwrFTTdSLtJVhqRjgdZ1qxohEmQ9ynTYMBFlR5yfSCMToxThf1QmleoNHU/T2RYKHUSPimU2A9UIu1iflfrRnr3rmXsCCKNQ3IbFEv5kiHaBIH6jJJieYjA5hIZv6KyABLTLQJLWNCcBdPXoZaqeg6RffWpHEJM6XhGLKQBxfOoAw3UIEqEHiAZ3iFN+vRerHerY9Za8qazxzCH1mfPyHslPI=</latexit><latexit sha1_base64="aGBV5muJM3xp3RcFWeFfgI2kleI=">AAACAXicbZDLSgMxFIYzXmu9jboR3IQWoVIoM93oRiiK4LKCvUA7LZk004YmmSHJCMNQN76Cj+DGhSJufQt3fRvTy0Jbfwh8/OccTs7vR4wq7Thja2V1bX1jM7OV3d7Z3du3Dw7rKowlJjUcslA2faQIo4LUNNWMNCNJEPcZafjD60m98UCkoqG410lEPI76ggYUI22srn180ynDS1jgEHfKZ4aLsBBhA10775ScqeAyuHPIV3Lt4vO4klS79ne7F+KYE6ExQ0q1XCfSXoqkppiRUbYdKxIhPER90jIoECfKS6cXjOCpcXowCKV5QsOp+3siRVyphPumkyM9UIu1iflfrRXr4MJLqYhiTQSeLQpiBnUIJ3HAHpUEa5YYQFhS81eIB0girE1oWROCu3jyMtTLJdcpuXcmjSswUwacgBwoABecgwq4BVVQAxg8ghfwBt6tJ+vV+rA+Z60r1nzmCPyR9fUDK1aWeA==</latexit><latexit sha1_base64="aGBV5muJM3xp3RcFWeFfgI2kleI=">AAACAXicbZDLSgMxFIYzXmu9jboR3IQWoVIoM93oRiiK4LKCvUA7LZk004YmmSHJCMNQN76Cj+DGhSJufQt3fRvTy0Jbfwh8/OccTs7vR4wq7Thja2V1bX1jM7OV3d7Z3du3Dw7rKowlJjUcslA2faQIo4LUNNWMNCNJEPcZafjD60m98UCkoqG410lEPI76ggYUI22srn180ynDS1jgEHfKZ4aLsBBhA10775ScqeAyuHPIV3Lt4vO4klS79ne7F+KYE6ExQ0q1XCfSXoqkppiRUbYdKxIhPER90jIoECfKS6cXjOCpcXowCKV5QsOp+3siRVyphPumkyM9UIu1iflfrRXr4MJLqYhiTQSeLQpiBnUIJ3HAHpUEa5YYQFhS81eIB0girE1oWROCu3jyMtTLJdcpuXcmjSswUwacgBwoABecgwq4BVVQAxg8ghfwBt6tJ+vV+rA+Z60r1nzmCPyR9fUDK1aWeA==</latexit><latexit sha1_base64="GsUYFxaFVAj8SkRToDvYak+uyr8=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCBWhJN3oRiiK4LKCvUCblsl00g6dScLMRCihbnwVNy4UcetbuPNtnLZZaPWHgY//nMOZ8/sxZ0o7zpeVW1peWV3Lrxc2Nre2d+zdvYaKEklonUQ8ki0fK8pZSOuaaU5bsaRY+Jw2/dHVtN68p1KxKLzT45h6Ag9CFjCCtbF69sF1t4IuUEkg0q2cGD5FpZgY6NlFp+zMhP6Cm0ERMtV69menH5FE0FATjpVqu06svRRLzQink0InUTTGZIQHtG0wxIIqL51dMEHHxumjIJLmhRrN3J8TKRZKjYVvOgXWQ7VYm5r/1dqJDs69lIVxomlI5ouChCMdoWkcqM8kJZqPDWAimfkrIkMsMdEmtIIJwV08+S80KmXXKbu3TrF6mcWRh0M4ghK4cAZVuIEa1IHAAzzBC7xaj9az9Wa9z1tzVjazD79kfXwDD22TaQ==</latexit>

p = 3.11398 x 10-18 Kg m / s

p0
q

= ⇢0B0
<latexit sha1_base64="simTuQyzh0jGJ9xvZsZwC2Y/a9s=">AAACA3icbVC7SgNBFL0bXzG+onbaDAbBKszaaCOG2FhGMA/ILsvsZDYZMvtwZlYISyCNv2JjoYitH6Gdlb/i5FFo4oELh3Pu5d57/ERwpTH+snJLyyura/n1wsbm1vZOcXevoeJUUlansYhlyyeKCR6xuuZasFYiGQl9wZp+/2rsN++ZVDyObvUgYW5IuhEPOCXaSF7xwAkkoVni4WF2N0QXyJG92MOo6mGvWMJlPAFaJPaMlCqX3x8jAKh5xU+nE9M0ZJGmgijVtnGi3YxIzalgw4KTKpYQ2idd1jY0IiFTbjb5YYiOjdJBQSxNRRpN1N8TGQmVGoS+6QyJ7ql5byz+57VTHZy7GY+SVLOIThcFqUA6RuNAUIdLRrUYGEKo5OZWRHvEhKJNbAUTgj3/8iJpnJZtXLZvTBpVmCIPh3AEJ2DDGVTgGmpQBwojeIRneLEerCfr1Xqbtuas2cw+/IH1/gP6ZplU</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="krCWOx/Sf/awxhlfsnC3Yr9HUKc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVcm40Y1Q6sZlBfuAzjBk0kwbmknGJCOUoeDGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r0nSjnTBqFvp7Syura+Ud6sbG3v7O65+wdtLTNFaItILlU3wppyJmjLMMNpN1UUJxGnnWh0PfU7D1RpJsWdGac0SPBAsJgRbKwUukd+rDDJ0xBN8vsJvIK+GsoQwUaIQreKamgGuEy8glRBgWbofvl9SbKECkM41rrnodQEOVaGEU4nFT/TNMVkhAe0Z6nACdVBPvthAk+t0oexVLaEgTP190SOE63HSWQ7E2yGetGbiv95vczEl0HORJoZKsh8UZxxaCScBgL7TFFi+NgSTBSzt0IyxDYUY2Or2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kDWsWWpQ==</latexit>

B r = 1.07977 Tm

mp = 1.66056 x 10-27 Kg SISMODI

This is  0.1% off à
There is a radial 
Displacement of beam 
orbit



Problem: a particle not in the 
correct position
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v0

⇢0
<latexit sha1_base64="WB+yj2r8WibTGlG5UGwzo8lPnP0=">AAAB7XicbVDLSgNBEOz1GeMr6lEPg0HwFHa96DHoxWMC5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0Fv8ObNz/FyeOgiQUNRVU33V1RIoVF3//yVlbX1jc2c1v57Z3dvf3CwWHd6tQwXmNaatOMqOVSKF5DgZI3E8NpHEneiIY3E7/xwI0VWt3hKOFhTPtK9ASj6KR62wx0x+8Uin7Jn4Isk2BOiuWTj+o3AFQ6hc92V7M05gqZpNa2Aj/BMKMGBZN8nG+nlieUDWmftxxVNOY2zKbXjsmZU7qkp40rhWSq/p7IaGztKI5cZ0xxYBe9ifif10qxdxVmQiUpcsVmi3qpJKjJ5HXSFYYzlCNHKDPC3UrYgBrK0AWUdyEEiy8vk/pFKfBLQdWlcQ0z5OAYTuEcAriEMtxCBWrA4B4e4RlePO09ea/e26x1xZvPHMEfeO8/VLCRKw==</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="ehdEdoD2fRMSowtsmsAxkEN+S00=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lawXPRa9eKxgP6BdSjbNtrHZZEmyQln6H7x4UMSr/8eb/8a03YO2Phh4vDfDzLwolcI6Qr7R2vrG5tZ2aae8u7d/cFg5Om5ZnRnGm0xLbToRtVwKxZtOOMk7qeE0iSRvR+Pbmd9+4sYKrR7cJOVhQodKxIJR56VWz4x0n/QrVVIjc+BVEhSkCgUa/cpXb6BZlnDlmKTWdgOSujCnxgkm+bTcyyxPKRvTIe96qmjCbZjPr53ic68McKyNL+XwXP09kdPE2kkS+c6EupFd9mbif143c/F1mAuVZo4rtlgUZxI7jWev44EwnDk58YQyI/ytmI2oocz5gMo+hGD55VXSuqwFpBbck2r9poijBKdwBhcQwBXU4Q4a0AQGj/AMr/CGNHpB7+hj0bqGipkT+AP0+QNEto7m</latexit>

Uniform B-field

Ideal orbit: 
Reference orbit

v0

⇢0
<latexit sha1_base64="WB+yj2r8WibTGlG5UGwzo8lPnP0=">AAAB7XicbVDLSgNBEOz1GeMr6lEPg0HwFHa96DHoxWMC5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0Fv8ObNz/FyeOgiQUNRVU33V1RIoVF3//yVlbX1jc2c1v57Z3dvf3CwWHd6tQwXmNaatOMqOVSKF5DgZI3E8NpHEneiIY3E7/xwI0VWt3hKOFhTPtK9ASj6KR62wx0x+8Uin7Jn4Isk2BOiuWTj+o3AFQ6hc92V7M05gqZpNa2Aj/BMKMGBZN8nG+nlieUDWmftxxVNOY2zKbXjsmZU7qkp40rhWSq/p7IaGztKI5cZ0xxYBe9ifif10qxdxVmQiUpcsVmi3qpJKjJ5HXSFYYzlCNHKDPC3UrYgBrK0AWUdyEEiy8vk/pFKfBLQdWlcQ0z5OAYTuEcAriEMtxCBWrA4B4e4RlePO09ea/e26x1xZvPHMEfeO8/VLCRKw==</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="yQHXpq8u34xnOZhwHPxeo4bodr0=">AAAB7XicbVC7SgNBFL0bXzG+opaKDAbBKuzaaBm0sUzAPCBZwuxkNhkzO7PMzArLktLexkIRW38h32HnN/gTTh6FJh64cDjnXu69J4g508Z1v5zcyura+kZ+s7C1vbO7V9w/aGiZKELrRHKpWgHWlDNB64YZTluxojgKOG0Gw5uJ33ygSjMp7kwaUz/CfcFCRrCxUqOjBrLrdoslt+xOgZaJNyelyvG49v14Mq52i5+dniRJRIUhHGvd9tzY+BlWhhFOR4VOommMyRD3adtSgSOq/Wx67QidWaWHQqlsCYOm6u+JDEdap1FgOyNsBnrRm4j/ee3EhFd+xkScGCrIbFGYcGQkmryOekxRYnhqCSaK2VsRGWCFibEBFWwI3uLLy6RxUfbcslezaVzDDHk4glM4Bw8uoQK3UIU6ELiHJ3iBV0c6z86b8z5rzTnzmUP4A+fjBzL1kpE=</latexit><latexit sha1_base64="ehdEdoD2fRMSowtsmsAxkEN+S00=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lawXPRa9eKxgP6BdSjbNtrHZZEmyQln6H7x4UMSr/8eb/8a03YO2Phh4vDfDzLwolcI6Qr7R2vrG5tZ2aae8u7d/cFg5Om5ZnRnGm0xLbToRtVwKxZtOOMk7qeE0iSRvR+Pbmd9+4sYKrR7cJOVhQodKxIJR56VWz4x0n/QrVVIjc+BVEhSkCgUa/cpXb6BZlnDlmKTWdgOSujCnxgkm+bTcyyxPKRvTIe96qmjCbZjPr53ic68McKyNL+XwXP09kdPE2kkS+c6EupFd9mbif143c/F1mAuVZo4rtlgUZxI7jWev44EwnDk58YQyI/ytmI2oocz5gMo+hGD55VXSuqwFpBbck2r9poijBKdwBhcQwBXU4Q4a0AQGj/AMr/CGNHpB7+hj0bqGipkT+AP0+QNEto7m</latexit>

New 
Particle orbit
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correct position

12/4/2017 G. Franchetti 17

Uniform B-field

Ideal orbit: 
Reference orbit

New 
Particle orbit



From the reference orbit
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Ideal orbit: 
Reference orbit

New 
Particle orbit

x
<latexit sha1_base64="HmfR3CBLvLPtZg3/lk5xqMfpnEw=">AAAB6HicbZC7SwNBEMbnfMbzFbW0WQyCVbiz0UYM2lgmYB6QhLC3mUvW7O0du3tiOAL2NhaK2PrP2Nv537h5FJr4wcKP75thZyZIBNfG876dpeWV1bX13Ia7ubW9s5vf26/pOFUMqywWsWoEVKPgEquGG4GNRCGNAoH1YHA9zuv3qDSP5a0ZJtiOaE/ykDNqrFV56OQLXtGbiCyCP4PC5ad78QgA5U7+q9WNWRqhNExQrZu+l5h2RpXhTODIbaUaE8oGtIdNi5JGqNvZZNARObZOl4Sxsk8aMnF/d2Q00noYBbYyoqav57Ox+V/WTE143s64TFKDkk0/ClNBTEzGW5MuV8iMGFqgTHE7K2F9qigz9jauPYI/v/Ii1E6Lvlf0K16hdAVT5eAQjuAEfDiDEtxAGarAAOEJXuDVuXOenTfnfVq65Mx6DuCPnI8fVECOxQ==</latexit><latexit sha1_base64="Osm9W4giAgPHApKKxCjv7sOKTd8=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lAuYCyRJmJ2eTMbMXZmbFsOQJbCwUsdWHsbcR38bJpdDEHwY+/v8c5pzjJ4Ir7TjfVm5peWV1Lb9ub2xube8UdvfqKk4lwxqLRSybPlUoeIQ1zbXAZiKRhr7Ahj+4GueNO5SKx9GNHibohbQX8YAzqo1Vve8Uik7JmYgsgjuD4sWHfZ68f9mVTuGz3Y1ZGmKkmaBKtVwn0V5GpeZM4MhupwoTyga0hy2DEQ1Redlk0BE5Mk6XBLE0L9Jk4v7uyGio1DD0TWVIdV/NZ2Pzv6yV6uDMy3iUpBojNv0oSAXRMRlvTbpcItNiaIAyyc2shPWppEyb29jmCO78yotQPym5TsmtOsXyJUyVhwM4hGNw4RTKcA0VqAEDhAd4gmfr1nq0XqzXaWnOmvXswx9Zbz9Fz5A5</latexit><latexit sha1_base64="Osm9W4giAgPHApKKxCjv7sOKTd8=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lAuYCyRJmJ2eTMbMXZmbFsOQJbCwUsdWHsbcR38bJpdDEHwY+/v8c5pzjJ4Ir7TjfVm5peWV1Lb9ub2xube8UdvfqKk4lwxqLRSybPlUoeIQ1zbXAZiKRhr7Ahj+4GueNO5SKx9GNHibohbQX8YAzqo1Vve8Uik7JmYgsgjuD4sWHfZ68f9mVTuGz3Y1ZGmKkmaBKtVwn0V5GpeZM4MhupwoTyga0hy2DEQ1Redlk0BE5Mk6XBLE0L9Jk4v7uyGio1DD0TWVIdV/NZ2Pzv6yV6uDMy3iUpBojNv0oSAXRMRlvTbpcItNiaIAyyc2shPWppEyb29jmCO78yotQPym5TsmtOsXyJUyVhwM4hGNw4RTKcA0VqAEDhAd4gmfr1nq0XqzXaWnOmvXswx9Zbz9Fz5A5</latexit><latexit sha1_base64="308U6ggmRJhUxfpaZSDKCUnQW3Y=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc2UhJtLCGRjwQuZG+Zg5W9vcvunpFc+AU2Fhpj60+y89+4wBUKvmSSl/dmMjMvSATXxnW/ncLG5tb2TnG3tLd/cHhUPj5p6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/c7j6g0j+W9mSboR3QkecgZNVZqPg3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNWHNz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/WabqV+k8dRhDM4h0vw4BrqcAcNaAEDhGd4hTfnwXlx3p2PZWvByWdO4Q+czx/k+Yz4</latexit>

s



From the reference orbit
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s

x

Reference orbit

Particle injected with 
Wrong position

1 oscillation
in one turn
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Dipole

Vacuum pipe

Dipole

Dipole

Dipole

A Ring with drifts

Ideal reference orbit

p0
q

= ⇢0B0
<latexit sha1_base64="simTuQyzh0jGJ9xvZsZwC2Y/a9s=">AAACA3icbVC7SgNBFL0bXzG+onbaDAbBKszaaCOG2FhGMA/ILsvsZDYZMvtwZlYISyCNv2JjoYitH6Gdlb/i5FFo4oELh3Pu5d57/ERwpTH+snJLyyura/n1wsbm1vZOcXevoeJUUlansYhlyyeKCR6xuuZasFYiGQl9wZp+/2rsN++ZVDyObvUgYW5IuhEPOCXaSF7xwAkkoVni4WF2N0QXyJG92MOo6mGvWMJlPAFaJPaMlCqX3x8jAKh5xU+nE9M0ZJGmgijVtnGi3YxIzalgw4KTKpYQ2idd1jY0IiFTbjb5YYiOjdJBQSxNRRpN1N8TGQmVGoS+6QyJ7ql5byz+57VTHZy7GY+SVLOIThcFqUA6RuNAUIdLRrUYGEKo5OZWRHvEhKJNbAUTgj3/8iJpnJZtXLZvTBpVmCIPh3AEJ2DDGVTgGmpQBwojeIRneLEerCfr1Xqbtuas2cw+/IH1/gP6ZplU</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="krCWOx/Sf/awxhlfsnC3Yr9HUKc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVcm40Y1Q6sZlBfuAzjBk0kwbmknGJCOUoeDGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r0nSjnTBqFvp7Syura+Ud6sbG3v7O65+wdtLTNFaItILlU3wppyJmjLMMNpN1UUJxGnnWh0PfU7D1RpJsWdGac0SPBAsJgRbKwUukd+rDDJ0xBN8vsJvIK+GsoQwUaIQreKamgGuEy8glRBgWbofvl9SbKECkM41rrnodQEOVaGEU4nFT/TNMVkhAe0Z6nACdVBPvthAk+t0oexVLaEgTP190SOE63HSWQ7E2yGetGbiv95vczEl0HORJoZKsh8UZxxaCScBgL7TFFi+NgSTBSzt0IyxDYUY2Or2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kDWsWWpQ==</latexit>

!0
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Dipole

Vacuum pipe

Dipole

Dipole

Dipole

Problems: particle in wrong position

Ideal reference orbit

p0
q

= ⇢0B0
<latexit sha1_base64="simTuQyzh0jGJ9xvZsZwC2Y/a9s=">AAACA3icbVC7SgNBFL0bXzG+onbaDAbBKszaaCOG2FhGMA/ILsvsZDYZMvtwZlYISyCNv2JjoYitH6Gdlb/i5FFo4oELh3Pu5d57/ERwpTH+snJLyyura/n1wsbm1vZOcXevoeJUUlansYhlyyeKCR6xuuZasFYiGQl9wZp+/2rsN++ZVDyObvUgYW5IuhEPOCXaSF7xwAkkoVni4WF2N0QXyJG92MOo6mGvWMJlPAFaJPaMlCqX3x8jAKh5xU+nE9M0ZJGmgijVtnGi3YxIzalgw4KTKpYQ2idd1jY0IiFTbjb5YYiOjdJBQSxNRRpN1N8TGQmVGoS+6QyJ7ql5byz+57VTHZy7GY+SVLOIThcFqUA6RuNAUIdLRrUYGEKo5OZWRHvEhKJNbAUTgj3/8iJpnJZtXLZvTBpVmCIPh3AEJ2DDGVTgGmpQBwojeIRneLEerCfr1Xqbtuas2cw+/IH1/gP6ZplU</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="krCWOx/Sf/awxhlfsnC3Yr9HUKc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVcm40Y1Q6sZlBfuAzjBk0kwbmknGJCOUoeDGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r0nSjnTBqFvp7Syura+Ud6sbG3v7O65+wdtLTNFaItILlU3wppyJmjLMMNpN1UUJxGnnWh0PfU7D1RpJsWdGac0SPBAsJgRbKwUukd+rDDJ0xBN8vsJvIK+GsoQwUaIQreKamgGuEy8glRBgWbofvl9SbKECkM41rrnodQEOVaGEU4nFT/TNMVkhAe0Z6nACdVBPvthAk+t0oexVLaEgTP190SOE63HSWQ7E2yGetGbiv95vczEl0HORJoZKsh8UZxxaCScBgL7TFFi+NgSTBSzt0IyxDYUY2Or2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kDWsWWpQ==</latexit>

!0
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Dipole

Vacuum pipe

Dipole

Dipole

Dipole

Problems: particle with wrong energy

Ideal reference orbit

p0
q

= ⇢0B0
<latexit sha1_base64="simTuQyzh0jGJ9xvZsZwC2Y/a9s=">AAACA3icbVC7SgNBFL0bXzG+onbaDAbBKszaaCOG2FhGMA/ILsvsZDYZMvtwZlYISyCNv2JjoYitH6Gdlb/i5FFo4oELh3Pu5d57/ERwpTH+snJLyyura/n1wsbm1vZOcXevoeJUUlansYhlyyeKCR6xuuZasFYiGQl9wZp+/2rsN++ZVDyObvUgYW5IuhEPOCXaSF7xwAkkoVni4WF2N0QXyJG92MOo6mGvWMJlPAFaJPaMlCqX3x8jAKh5xU+nE9M0ZJGmgijVtnGi3YxIzalgw4KTKpYQ2idd1jY0IiFTbjb5YYiOjdJBQSxNRRpN1N8TGQmVGoS+6QyJ7ql5byz+57VTHZy7GY+SVLOIThcFqUA6RuNAUIdLRrUYGEKo5OZWRHvEhKJNbAUTgj3/8iJpnJZtXLZvTBpVmCIPh3AEJ2DDGVTgGmpQBwojeIRneLEerCfr1Xqbtuas2cw+/IH1/gP6ZplU</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="7HubIleiwlDHF+jEkx9+oofhki8=">AAACA3icbVC7SgNBFJ31GeNr1U6bwSDYGGZtTCOGWGgZwTwguyyzk9lkyOzsOjMrhiVg46/YWChi60doZ+WvOHkUmnjgwuGce7n3niDhTGmEvqy5+YXFpeXcSn51bX1j097arqs4lYTWSMxj2QywopwJWtNMc9pMJMVRwGkj6J0P/cYtlYrF4lr3E+pFuCNYyAjWRvLtXTeUmGSJjwbZzQCeQld2Yx/Bio98u4CKaAQ4S5wJKZTPvj/ujkoXVd/+dNsxSSMqNOFYqZaDEu1lWGpGOB3k3VTRBJMe7tCWoQJHVHnZ6IcBPDBKG4axNCU0HKm/JzIcKdWPAtMZYd1V095Q/M9rpToseRkTSaqpIONFYcqhjuEwENhmkhLN+4ZgIpm5FZIuNqFoE1vehOBMvzxL6sdFBxWdK5NGBYyRA3tgHxwCB5yAMrgEVVADBNyDR/AMXqwH68l6td7GrXPWZGYH/IH1/gPVY5n4</latexit><latexit sha1_base64="krCWOx/Sf/awxhlfsnC3Yr9HUKc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRbBVcm40Y1Q6sZlBfuAzjBk0kwbmknGJCOUoeDGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r0nSjnTBqFvp7Syura+Ud6sbG3v7O65+wdtLTNFaItILlU3wppyJmjLMMNpN1UUJxGnnWh0PfU7D1RpJsWdGac0SPBAsJgRbKwUukd+rDDJ0xBN8vsJvIK+GsoQwUaIQreKamgGuEy8glRBgWbofvl9SbKECkM41rrnodQEOVaGEU4nFT/TNMVkhAe0Z6nACdVBPvthAk+t0oexVLaEgTP190SOE63HSWQ7E2yGetGbiv95vczEl0HORJoZKsh8UZxxaCScBgL7TFFi+NgSTBSzt0IyxDYUY2Or2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kDWsWWpQ==</latexit>

!0



From the reference frame of the 
reference orbit
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Drift
Bend

Motion unstable !!

s

x



Observation
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Drift
Bend

s

x

Bend is focusing !

There is an 
“over-focusing”

Therefore transverse 
motion is unstable
only the design particle 
is ”accepted”



Focusing element
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s

X > 0
! >0

!’ >0



Defocusing element
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s

! >0

X > 0

! >0



Quadrupoles
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Bx = ↵y

By = �↵x
<latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit>

It is set by the 
Current on the coils

Bz ' 0
<latexit sha1_base64="y4LVXUhTdYTbdKfdnaueWolRNxU=">AAAB83icbVA9SwNBEJ3zM8avqGBjsxgEq3Bno2WIjWUC5gNyR9zbzCVLdu/O3T0hhvwNGwtFbP0zdjb+FjcfhSY+GHi8N8PMvDAVXBvX/XJWVtfWNzZzW/ntnd29/cLBYUMnmWJYZ4lIVCukGgWPsW64EdhKFVIZCmyGg+uJ33xApXkS35phioGkvZhHnFFjJb/SeSS+5hLvidspFN2SOwVZJt6cFMvHte87AKh2Cp9+N2GZxNgwQbVue25qghFVhjOB47yfaUwpG9Aeti2NqUQdjKY3j8mZVbokSpSt2JCp+ntiRKXWQxnaTklNXy96E/E/r52Z6CoY8TjNDMZstijKBDEJmQRAulwhM2JoCWWK21sJ61NFmbEx5W0I3uLLy6RxUfLcklezaVRghhycwCmcgweXUIYbqEIdGKTwBC/w6mTOs/PmvM9aV5z5zBH8gfPxA4R5ktk=</latexit><latexit sha1_base64="Cd094TQNOPNNNFrQnQLBu5XaDjM=">AAAB83icbVC7SgNBFL0bXzG+ooKNzWAQrMKujZYhNpYJmAdklzA7mU2GzMyuM7NCXPIbNhaK2OYv/AI7G7/FyaPQxAMXDufcy733hAln2rjul5NbW9/Y3MpvF3Z29/YPiodHTR2nitAGiXms2iHWlDNJG4YZTtuJoliEnLbC4c3Ubz1QpVks78wooYHAfckiRrCxkl/tPiJfM0HvkdstltyyOwNaJd6ClCon9W82qX7UusVPvxeTVFBpCMdadzw3MUGGlWGE03HBTzVNMBniPu1YKrGgOshmN4/RuVV6KIqVLWnQTP09kWGh9UiEtlNgM9DL3lT8z+ukJroOMiaT1FBJ5ouilCMTo2kAqMcUJYaPLMFEMXsrIgOsMDE2poINwVt+eZU0L8ueW/bqNo0qzJGHUziDC/DgCipwCzVoAIEEnuAFXp3UeXbenPd5a85ZzBzDHziTH9W6lJU=</latexit><latexit sha1_base64="Cd094TQNOPNNNFrQnQLBu5XaDjM=">AAAB83icbVC7SgNBFL0bXzG+ooKNzWAQrMKujZYhNpYJmAdklzA7mU2GzMyuM7NCXPIbNhaK2OYv/AI7G7/FyaPQxAMXDufcy733hAln2rjul5NbW9/Y3MpvF3Z29/YPiodHTR2nitAGiXms2iHWlDNJG4YZTtuJoliEnLbC4c3Ubz1QpVks78wooYHAfckiRrCxkl/tPiJfM0HvkdstltyyOwNaJd6ClCon9W82qX7UusVPvxeTVFBpCMdadzw3MUGGlWGE03HBTzVNMBniPu1YKrGgOshmN4/RuVV6KIqVLWnQTP09kWGh9UiEtlNgM9DL3lT8z+ukJroOMiaT1FBJ5ouilCMTo2kAqMcUJYaPLMFEMXsrIgOsMDE2poINwVt+eZU0L8ueW/bqNo0qzJGHUziDC/DgCipwCzVoAIEEnuAFXp3UeXbenPd5a85ZzBzDHziTH9W6lJU=</latexit><latexit sha1_base64="dSqp7YtgJMmJ9oW9YqdnF6tmrMQ=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8lawXPZZ68VjBfkB3Kdl0tg1NsmuSFerSv+HFgyJe/TPe/Dem7R609cHA470ZZuZFqeDGEvLtra1vbG5tl3bKu3v7B4eVo+O2STLNoMUSkehuRA0IrqBluRXQTTVQGQnoROObmd95BG14ou7tJIVQ0qHiMWfUOilo9J9wYLiEB0z6lSqpkTnwKvELUkUFmv3KVzBIWCZBWSaoMT2fpDbMqbacCZiWg8xAStmYDqHnqKISTJjPb57ic6cMcJxoV8riufp7IqfSmImMXKekdmSWvZn4n9fLbHwd5lylmQXFFoviTGCb4FkAeMA1MCsmjlCmubsVsxHVlFkXU9mF4C+/vEralzWf1Pw7Uq03ijhK6BSdoQvkoytUR7eoiVqIoRQ9o1f05mXei/fufSxa17xi5gT9gff5A/XSkPQ=</latexit>



Dynamics
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s

x

By = �↵x
<latexit sha1_base64="/bjkbxbc9nxsJqg5yNuLB8rpr10=">AAAB+HicbVC7TsNAEFyHVwiPGChpTgQkGiKbBhqkKDSUQSIPKbGs8+WSnHI+W3dnhLHyJTQUIERLQc030PEh9FweBSSMtNJoZle7O0HMmdKO82XllpZXVtfy64WNza3tor2z21BRIgmtk4hHshVgRTkTtK6Z5rQVS4rDgNNmMLwc+81bKhWLxI1OY+qFuC9YjxGsjeTbxaqfogt00sE8HmB059slp+xMgBaJOyOlyuH3+wcA1Hz7s9ONSBJSoQnHSrVdJ9ZehqVmhNNRoZMoGmMyxH3aNlTgkCovmxw+QkdG6aJeJE0JjSbq74kMh0qlYWA6Q6wHat4bi/957UT3zr2MiTjRVJDpol7CkY7QOAXUZZISzVNDMJHM3IrIAEtMtMmqYEJw519eJI3TsuuU3WuTRhWmyMM+HMAxuHAGFbiCGtSBQAIP8ATP1r31aL1Yr9PWnDWb2YM/sN5+AMYQlMo=</latexit><latexit sha1_base64="l/w2mSR6in5OPWx4P0pmZaa4Tdk=">AAAB+HicbVC7SgNBFL3rMyZqVi1tBqNgY9i10UYIsbGMYB6QLMvsZDYZMvtgZja4LvkSGwtFbC38Af/Azg/R2smj0MQDFw7n3Mu993gxZ1JZ1qextLyyurae28gXNre2i+bObkNGiSC0TiIeiZaHJeUspHXFFKetWFAceJw2vcHl2G8OqZAsCm9UGlMnwL2Q+YxgpSXXLFbdFF2gkw7mcR+jW9csWWVrArRI7BkpVQ6/3t6Hhe+aa350uhFJAhoqwrGUbduKlZNhoRjhdJTvJJLGmAxwj7Y1DXFApZNNDh+hI610kR8JXaFCE/X3RIYDKdPA050BVn05743F/7x2ovxzJ2NhnCgakukiP+FIRWicAuoyQYniqSaYCKZvRaSPBSZKZ5XXIdjzLy+SxmnZtsr2tU6jClPkYB8O4BhsOIMKXEEN6kAggXt4hCfjzngwno2XaeuSMZvZgz8wXn8AvrCWRA==</latexit><latexit sha1_base64="l/w2mSR6in5OPWx4P0pmZaa4Tdk=">AAAB+HicbVC7SgNBFL3rMyZqVi1tBqNgY9i10UYIsbGMYB6QLMvsZDYZMvtgZja4LvkSGwtFbC38Af/Azg/R2smj0MQDFw7n3Mu993gxZ1JZ1qextLyyurae28gXNre2i+bObkNGiSC0TiIeiZaHJeUspHXFFKetWFAceJw2vcHl2G8OqZAsCm9UGlMnwL2Q+YxgpSXXLFbdFF2gkw7mcR+jW9csWWVrArRI7BkpVQ6/3t6Hhe+aa350uhFJAhoqwrGUbduKlZNhoRjhdJTvJJLGmAxwj7Y1DXFApZNNDh+hI610kR8JXaFCE/X3RIYDKdPA050BVn05743F/7x2ovxzJ2NhnCgakukiP+FIRWicAuoyQYniqSaYCKZvRaSPBSZKZ5XXIdjzLy+SxmnZtsr2tU6jClPkYB8O4BhsOIMKXEEN6kAggXt4hCfjzngwno2XaeuSMZvZgz8wXn8AvrCWRA==</latexit><latexit sha1_base64="PgysaifdMucEHDzoL5D7fMOhos4=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEIXiyJF70IpV48VrAf0IYw2W7apZtN2N2IMfSXePGgiFd/ijf/jds2B219MPB4b4aZeUHCmdKO822V1tY3NrfK25Wd3b39qn1w2FFxKgltk5jHsheAopwJ2tZMc9pLJIUo4LQbTG5mfveBSsVica+zhHoRjAQLGQFtJN+uNv0MX+PzAfBkDPjRt2tO3ZkDrxK3IDVUoOXbX4NhTNKICk04KNV3nUR7OUjNCKfTyiBVNAEygRHtGyogosrL54dP8alRhjiMpSmh8Vz9PZFDpFQWBaYzAj1Wy95M/M/rpzq88nImklRTQRaLwpRjHeNZCnjIJCWaZ4YAkczciskYJBBtsqqYENzll1dJ56LuOnX3zqk1mkUcZXSMTtAZctElaqBb1EJtRFCKntErerOerBfr3fpYtJasYuYI/YH1+QP7oJH7</latexit>

p

q
= ⇢qBy = �⇢q↵x

<latexit sha1_base64="GUvcYz8xCxIdWKbgX4TEHgiFTd8=">AAACFHicbVC7SgNBFL3rM8ZX1NJmMAiCGHZttBFDbCwjmAdkl2V2MpsMmX1kZlYMy4K/YOOv2FgoYitoZ+WvOHkUmnhg4Nxz7uXOPV7MmVSm+WXMzS8sLi3nVvKra+sbm4Wt7bqMEkFojUQ8Ek0PS8pZSGuKKU6bsaA48DhteL2Lod+4oUKyKLxWg5g6Ae6EzGcEKy25hUPbF5ikcZb2M3SGbNGN3D6quANdHE0qG/O4i9GtWyiaJXMENEusCSmWz78/7gCg6hY+7XZEkoCGinAsZcsyY+WkWChGOM3ydiJpjEkPd2hL0xAHVDrp6KgM7WuljfxI6BcqNFJ/T6Q4kHIQeLozwKorp72h+J/XSpR/6qQsjBNFQzJe5CccqQgNE0JtJihRfKAJJoLpvyLSxTolpXPM6xCs6ZNnSf24ZJkl60qnUYExcrALe3AAFpxAGS6hCjUgcA+P8AwvxoPxZLwab+PWOWMyswN/YLz/AKnzoDI=</latexit><latexit sha1_base64="jMzce7+t5ruPS+0wHRUFYeuRato=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQpCVxYzdiqQtdVrAPaEKYTCft0MmjMxNpCPkIN/6KGxeKuBV058pfcfpYaOuBgXPPuZc797gRo0IaxpeWW1peWV3Lrxc2Nre2d/TdvaYIY45JA4cs5G0XCcJoQBqSSkbaESfIdxlpuYPLsd+6I1zQMLiVSURsH/UC6lGMpJIc/cTyOMJplKXDDJ5Di/dDZwhrTqKK0qyyEIv6CI4cvWiUjQngIjFnpFi9+P4YlSpXdUf/tLohjn0SSMyQEB3TiKSdIi4pZiQrWLEgEcID1CMdRQPkE2Gnk6MyeKSULvRCrl4g4UT9PZEiX4jEd1Wnj2RfzHtj8T+vE0uvYqc0iGJJAjxd5MUMyhCOE4JdygmWLFEEYU7VXyHuI5WSVDkWVAjm/MmLpHlaNo2yeaPSqIEp8uAAHIJjYIIzUAXXoA4aAIN78AiewYv2oD1pr9rbtDWnzWb2wR9o7z+E8KDW</latexit><latexit sha1_base64="jMzce7+t5ruPS+0wHRUFYeuRato=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQpCVxYzdiqQtdVrAPaEKYTCft0MmjMxNpCPkIN/6KGxeKuBV058pfcfpYaOuBgXPPuZc797gRo0IaxpeWW1peWV3Lrxc2Nre2d/TdvaYIY45JA4cs5G0XCcJoQBqSSkbaESfIdxlpuYPLsd+6I1zQMLiVSURsH/UC6lGMpJIc/cTyOMJplKXDDJ5Di/dDZwhrTqKK0qyyEIv6CI4cvWiUjQngIjFnpFi9+P4YlSpXdUf/tLohjn0SSMyQEB3TiKSdIi4pZiQrWLEgEcID1CMdRQPkE2Gnk6MyeKSULvRCrl4g4UT9PZEiX4jEd1Wnj2RfzHtj8T+vE0uvYqc0iGJJAjxd5MUMyhCOE4JdygmWLFEEYU7VXyHuI5WSVDkWVAjm/MmLpHlaNo2yeaPSqIEp8uAAHIJjYIIzUAXXoA4aAIN78AiewYv2oD1pr9rbtDWnzWb2wR9o7z+E8KDW</latexit><latexit sha1_base64="34rsYP1azJNQoyxvVYqeHwdcOLA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCWBI3uhFK3bisYB/QhDCZTpqhk0k6MxFDyEe48VfcuFDErQt3/o3TNgttPTBw7jn3cuceP2FUKsv6NpaWV1bX1isb1c2t7Z1dc2+/I+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dD3xu/dESBrzO5UlxI3QkNOAYqS05JmnTiAQzpMiHxfwCjoijL0xbHqZLs7KykEsCRF88MyaVbemgIvELkkNlGh55pcziHEaEa4wQ1L2bStRbo6EopiRouqkkiQIj9CQ9DXlKCLSzadHFfBYKwMYxEI/ruBU/T2Ro0jKLPJ1Z4RUKOe9ifif109VcOnmlCepIhzPFgUpgyqGk4TggAqCFcs0QVhQ/VeIQ6RTUjrHqg7Bnj95kXTO67ZVt2+tWqNZxlEBh+AInAAbXIAGuAEt0AYYPIJn8ArejCfjxXg3PmatS0Y5cwD+wPj8AQpSnYM=</latexit>

⇢q
<latexit sha1_base64="u/G1cmzW0PLGuRcV3mINQhh+NWs=">AAAB7XicbVC7TgMxEFyHVwivACWNRUCiiu5ooIygoQwSeUjJKfI5vsTEZx+2Dyk65R9oKECIlj+g5hvo+BB6nEcBCSOtNJrZ1e5OmAhurOd9odzS8srqWn69sLG5tb1T3N2rG5VqympUCaWbITFMcMlqllvBmolmJA4Fa4SDy7HfuGfacCVv7DBhQUx6kkecEuukelv3VeeuUyx5ZW8CvEj8GSlVjr7fPwCg2il+truKpjGTlgpiTMv3EhtkRFtOBRsV2qlhCaED0mMtRyWJmQmyybUjfOyULo6UdiUtnqi/JzISGzOMQ9cZE9s3895Y/M9rpTY6DzIuk9QySaeLolRgq/D4ddzlmlErho4Qqrm7FdM+0YRaF1DBheDPv7xI6qdl3yv71y6NC5giDwdwCCfgwxlU4AqqUAMKt/AAT/CMFHpEL+h12ppDs5l9+AP09gNxqpH2</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="/cQYl/BW9v2fljD8ghq1rK3ZxGY=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5CEsLfZS9bs7Z67c0I48h9sLBSx9f/Y+W/cJFdo4oOBx3szzMwLEyks+v63V1hb39jcKm6Xdnb39g/Kh0dNq1PDeINpqU07pJZLoXgDBUreTgyncSh5KxzfzPzWEzdWaHWPk4T3YjpUIhKMopOaXTPS/cd+ueJX/TnIKglyUoEc9X75qzvQLI25QiaptZ3AT7CXUYOCST4tdVPLE8rGdMg7jioac9vL5tdOyZlTBiTSxpVCMld/T2Q0tnYSh64zpjiyy95M/M/rpBhd9TKhkhS5YotFUSoJajJ7nQyE4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpw51dq13kcRTiBUziHAC6hBrdQhwYweIBneIU3T3sv3rv3sWgtePnMMfyB9/kDpzqPJw==</latexit>

L

Uniform B-fieldp
<latexit sha1_base64="bo9dss+6DWUHdvNWkVZVuywmJiw=">AAAB6HicbVDLSgNBEOyNrxhfUY96GAyCp7DrJR6DXjwmYB6QLGF20puMmZ1dZmaFsOQLvHhQxKtf4Xd48+anOHkcNLGgoajqprsrSATXxnW/nNza+sbmVn67sLO7t39QPDxq6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbD6g0j+WdGSfoR3QgecgZNVaqJ71iyS27M5BV4i1IqXr6Uf8GgFqv+NntxyyNUBomqNYdz0 2Mn1FlOBM4KXRTjQllIzrAjqWSRqj9bHbohJxbpU/CWNmShszU3xMZjbQeR4HtjKgZ6mVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZl2XPLXt2mcQ1z5OEEzuACPKhAFW6hBg1ggPAIz/Di3DtPzqvzNm/NOYuZY/gD5/0H6NOPNQ==</latexit><latexit sha1_base64="rEhUZs3qal4B2jyV9+tPIlj3nL8=">AAAB6HicbVDLSgNBEOyNrxhfUY+KDAbBU9j1osegF48JmAckS5iddJIxs7PLzKwQlhw9efGgiFe/It/hzW/wJ5w8DppY0FBUddPdFcSCa+O6X05mZXVtfSO7mdva3tndy+8f1HSUKIZVFolINQKqUXCJVcONwEaskIaBwHowuJn49QdUmkfyzgxj9EPak7zLGTVWqsTtfMEtulOQZeLNSaF0PK58P56My+38Z6sTsSREaZigWj c9NzZ+SpXhTOAo10o0xpQNaA+blkoaovbT6aEjcmaVDulGypY0ZKr+nkhpqPUwDGxnSE1fL3oT8T+vmZjulZ9yGScGJZst6iaCmIhMviYdrpAZMbSEMsXtrYT1qaLM2GxyNgRv8eVlUrsoem7Rq9g0rmGGLBzBKZyDB5dQglsoQxUYIDzBC7w6986z8+a8z1ozznzmEP7A+fgBxxiQmw==</latexit><latexit sha1_base64="rEhUZs3qal4B2jyV9+tPIlj3nL8=">AAAB6HicbVDLSgNBEOyNrxhfUY+KDAbBU9j1osegF48JmAckS5iddJIxs7PLzKwQlhw9efGgiFe/It/hzW/wJ5w8DppY0FBUddPdFcSCa+O6X05mZXVtfSO7mdva3tndy+8f1HSUKIZVFolINQKqUXCJVcONwEaskIaBwHowuJn49QdUmkfyzgxj9EPak7zLGTVWqsTtfMEtulOQZeLNSaF0PK58P56My+38Z6sTsSREaZigWj c9NzZ+SpXhTOAo10o0xpQNaA+blkoaovbT6aEjcmaVDulGypY0ZKr+nkhpqPUwDGxnSE1fL3oT8T+vmZjulZ9yGScGJZst6iaCmIhMviYdrpAZMbSEMsXtrYT1qaLM2GxyNgRv8eVlUrsoem7Rq9g0rmGGLBzBKZyDB5dQglsoQxUYIDzBC7w6986z8+a8z1ozznzmEP7A+fgBxxiQmw==</latexit><latexit sha1_base64="NJcRm2LSCR31unftaQYs8y2SaBY=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVa6aBac+vuAmSdeAWpQYHmoPrVHyYsi1EaJqjWPc9NTZBTZTgTOK v0M40pZRM6wp6lksaog3xx6IxcWGVIokTZkoYs1N8TOY21nsah7YypGetVby7+5/UyE90EOZdpZlCy5aIoE8QkZP41GXKFzIipJZQpbm8lbEwVZcZmU7EheKsvr5P2Vd1z617LrTVuizjKcAbncAkeXEMD7qEJPjBAeIZXeHMenRfn3flYtpacYuYU/sD5/AHY2Yzw</latexit>

x
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s

x
By = �↵x

<latexit sha1_base64="/bjkbxbc9nxsJqg5yNuLB8rpr10=">AAAB+HicbVC7TsNAEFyHVwiPGChpTgQkGiKbBhqkKDSUQSIPKbGs8+WSnHI+W3dnhLHyJTQUIERLQc030PEh9FweBSSMtNJoZle7O0HMmdKO82XllpZXVtfy64WNza3tor2z21BRIgmtk4hHshVgRTkTtK6Z5rQVS4rDgNNmMLwc+81bKhWLxI1OY+qFuC9YjxGsjeTbxaqfogt00sE8HmB059slp+xMgBaJOyOlyuH3+wcA1Hz7s9ONSBJSoQnHSrVdJ9ZehqVmhNNRoZMoGmMyxH3aNlTgkCovmxw+QkdG6aJeJE0JjSbq74kMh0qlYWA6Q6wHat4bi/957UT3zr2MiTjRVJDpol7CkY7QOAXUZZISzVNDMJHM3IrIAEtMtMmqYEJw519eJI3TsuuU3WuTRhWmyMM+HMAxuHAGFbiCGtSBQAIP8ATP1r31aL1Yr9PWnDWb2YM/sN5+AMYQlMo=</latexit><latexit sha1_base64="l/w2mSR6in5OPWx4P0pmZaa4Tdk=">AAAB+HicbVC7SgNBFL3rMyZqVi1tBqNgY9i10UYIsbGMYB6QLMvsZDYZMvtgZja4LvkSGwtFbC38Af/Azg/R2smj0MQDFw7n3Mu993gxZ1JZ1qextLyyurae28gXNre2i+bObkNGiSC0TiIeiZaHJeUspHXFFKetWFAceJw2vcHl2G8OqZAsCm9UGlMnwL2Q+YxgpSXXLFbdFF2gkw7mcR+jW9csWWVrArRI7BkpVQ6/3t6Hhe+aa350uhFJAhoqwrGUbduKlZNhoRjhdJTvJJLGmAxwj7Y1DXFApZNNDh+hI610kR8JXaFCE/X3RIYDKdPA050BVn05743F/7x2ovxzJ2NhnCgakukiP+FIRWicAuoyQYniqSaYCKZvRaSPBSZKZ5XXIdjzLy+SxmnZtsr2tU6jClPkYB8O4BhsOIMKXEEN6kAggXt4hCfjzngwno2XaeuSMZvZgz8wXn8AvrCWRA==</latexit><latexit sha1_base64="l/w2mSR6in5OPWx4P0pmZaa4Tdk=">AAAB+HicbVC7SgNBFL3rMyZqVi1tBqNgY9i10UYIsbGMYB6QLMvsZDYZMvtgZja4LvkSGwtFbC38Af/Azg/R2smj0MQDFw7n3Mu993gxZ1JZ1qextLyyurae28gXNre2i+bObkNGiSC0TiIeiZaHJeUspHXFFKetWFAceJw2vcHl2G8OqZAsCm9UGlMnwL2Q+YxgpSXXLFbdFF2gkw7mcR+jW9csWWVrArRI7BkpVQ6/3t6Hhe+aa350uhFJAhoqwrGUbduKlZNhoRjhdJTvJJLGmAxwj7Y1DXFApZNNDh+hI610kR8JXaFCE/X3RIYDKdPA050BVn05743F/7x2ovxzJ2NhnCgakukiP+FIRWicAuoyQYniqSaYCKZvRaSPBSZKZ5XXIdjzLy+SxmnZtsr2tU6jClPkYB8O4BhsOIMKXEEN6kAggXt4hCfjzngwno2XaeuSMZvZgz8wXn8AvrCWRA==</latexit><latexit sha1_base64="PgysaifdMucEHDzoL5D7fMOhos4=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEIXiyJF70IpV48VrAf0IYw2W7apZtN2N2IMfSXePGgiFd/ijf/jds2B219MPB4b4aZeUHCmdKO822V1tY3NrfK25Wd3b39qn1w2FFxKgltk5jHsheAopwJ2tZMc9pLJIUo4LQbTG5mfveBSsVica+zhHoRjAQLGQFtJN+uNv0MX+PzAfBkDPjRt2tO3ZkDrxK3IDVUoOXbX4NhTNKICk04KNV3nUR7OUjNCKfTyiBVNAEygRHtGyogosrL54dP8alRhjiMpSmh8Vz9PZFDpFQWBaYzAj1Wy95M/M/rpzq88nImklRTQRaLwpRjHeNZCnjIJCWaZ4YAkczciskYJBBtsqqYENzll1dJ56LuOnX3zqk1mkUcZXSMTtAZctElaqBb1EJtRFCKntErerOerBfr3fpYtJasYuYI/YH1+QP7oJH7</latexit>

p

q
= ⇢qBy = �⇢q↵x

<latexit sha1_base64="GUvcYz8xCxIdWKbgX4TEHgiFTd8=">AAACFHicbVC7SgNBFL3rM8ZX1NJmMAiCGHZttBFDbCwjmAdkl2V2MpsMmX1kZlYMy4K/YOOv2FgoYitoZ+WvOHkUmnhg4Nxz7uXOPV7MmVSm+WXMzS8sLi3nVvKra+sbm4Wt7bqMEkFojUQ8Ek0PS8pZSGuKKU6bsaA48DhteL2Lod+4oUKyKLxWg5g6Ae6EzGcEKy25hUPbF5ikcZb2M3SGbNGN3D6quANdHE0qG/O4i9GtWyiaJXMENEusCSmWz78/7gCg6hY+7XZEkoCGinAsZcsyY+WkWChGOM3ydiJpjEkPd2hL0xAHVDrp6KgM7WuljfxI6BcqNFJ/T6Q4kHIQeLozwKorp72h+J/XSpR/6qQsjBNFQzJe5CccqQgNE0JtJihRfKAJJoLpvyLSxTolpXPM6xCs6ZNnSf24ZJkl60qnUYExcrALe3AAFpxAGS6hCjUgcA+P8AwvxoPxZLwab+PWOWMyswN/YLz/AKnzoDI=</latexit><latexit sha1_base64="jMzce7+t5ruPS+0wHRUFYeuRato=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQpCVxYzdiqQtdVrAPaEKYTCft0MmjMxNpCPkIN/6KGxeKuBV058pfcfpYaOuBgXPPuZc797gRo0IaxpeWW1peWV3Lrxc2Nre2d/TdvaYIY45JA4cs5G0XCcJoQBqSSkbaESfIdxlpuYPLsd+6I1zQMLiVSURsH/UC6lGMpJIc/cTyOMJplKXDDJ5Di/dDZwhrTqKK0qyyEIv6CI4cvWiUjQngIjFnpFi9+P4YlSpXdUf/tLohjn0SSMyQEB3TiKSdIi4pZiQrWLEgEcID1CMdRQPkE2Gnk6MyeKSULvRCrl4g4UT9PZEiX4jEd1Wnj2RfzHtj8T+vE0uvYqc0iGJJAjxd5MUMyhCOE4JdygmWLFEEYU7VXyHuI5WSVDkWVAjm/MmLpHlaNo2yeaPSqIEp8uAAHIJjYIIzUAXXoA4aAIN78AiewYv2oD1pr9rbtDWnzWb2wR9o7z+E8KDW</latexit><latexit sha1_base64="jMzce7+t5ruPS+0wHRUFYeuRato=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQpCVxYzdiqQtdVrAPaEKYTCft0MmjMxNpCPkIN/6KGxeKuBV058pfcfpYaOuBgXPPuZc797gRo0IaxpeWW1peWV3Lrxc2Nre2d/TdvaYIY45JA4cs5G0XCcJoQBqSSkbaESfIdxlpuYPLsd+6I1zQMLiVSURsH/UC6lGMpJIc/cTyOMJplKXDDJ5Di/dDZwhrTqKK0qyyEIv6CI4cvWiUjQngIjFnpFi9+P4YlSpXdUf/tLohjn0SSMyQEB3TiKSdIi4pZiQrWLEgEcID1CMdRQPkE2Gnk6MyeKSULvRCrl4g4UT9PZEiX4jEd1Wnj2RfzHtj8T+vE0uvYqc0iGJJAjxd5MUMyhCOE4JdygmWLFEEYU7VXyHuI5WSVDkWVAjm/MmLpHlaNo2yeaPSqIEp8uAAHIJjYIIzUAXXoA4aAIN78AiewYv2oD1pr9rbtDWnzWb2wR9o7z+E8KDW</latexit><latexit sha1_base64="34rsYP1azJNQoyxvVYqeHwdcOLA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCWBI3uhFK3bisYB/QhDCZTpqhk0k6MxFDyEe48VfcuFDErQt3/o3TNgttPTBw7jn3cuceP2FUKsv6NpaWV1bX1isb1c2t7Z1dc2+/I+NUYNLGMYtFz0eSMMpJW1HFSC8RBEU+I11/dD3xu/dESBrzO5UlxI3QkNOAYqS05JmnTiAQzpMiHxfwCjoijL0xbHqZLs7KykEsCRF88MyaVbemgIvELkkNlGh55pcziHEaEa4wQ1L2bStRbo6EopiRouqkkiQIj9CQ9DXlKCLSzadHFfBYKwMYxEI/ruBU/T2Ro0jKLPJ1Z4RUKOe9ifif109VcOnmlCepIhzPFgUpgyqGk4TggAqCFcs0QVhQ/VeIQ6RTUjrHqg7Bnj95kXTO67ZVt2+tWqNZxlEBh+AInAAbXIAGuAEt0AYYPIJn8ArejCfjxXg3PmatS0Y5cwD+wPj8AQpSnYM=</latexit>

⇢q
<latexit sha1_base64="u/G1cmzW0PLGuRcV3mINQhh+NWs=">AAAB7XicbVC7TgMxEFyHVwivACWNRUCiiu5ooIygoQwSeUjJKfI5vsTEZx+2Dyk65R9oKECIlj+g5hvo+BB6nEcBCSOtNJrZ1e5OmAhurOd9odzS8srqWn69sLG5tb1T3N2rG5VqympUCaWbITFMcMlqllvBmolmJA4Fa4SDy7HfuGfacCVv7DBhQUx6kkecEuukelv3VeeuUyx5ZW8CvEj8GSlVjr7fPwCg2il+truKpjGTlgpiTMv3EhtkRFtOBRsV2qlhCaED0mMtRyWJmQmyybUjfOyULo6UdiUtnqi/JzISGzOMQ9cZE9s3895Y/M9rpTY6DzIuk9QySaeLolRgq/D4ddzlmlErho4Qqrm7FdM+0YRaF1DBheDPv7xI6qdl3yv71y6NC5giDwdwCCfgwxlU4AqqUAMKt/AAT/CMFHpEL+h12ppDs5l9+AP09gNxqpH2</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="/cQYl/BW9v2fljD8ghq1rK3ZxGY=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5CEsLfZS9bs7Z67c0I48h9sLBSx9f/Y+W/cJFdo4oOBx3szzMwLEyks+v63V1hb39jcKm6Xdnb39g/Kh0dNq1PDeINpqU07pJZLoXgDBUreTgyncSh5KxzfzPzWEzdWaHWPk4T3YjpUIhKMopOaXTPS/cd+ueJX/TnIKglyUoEc9X75qzvQLI25QiaptZ3AT7CXUYOCST4tdVPLE8rGdMg7jioac9vL5tdOyZlTBiTSxpVCMld/T2Q0tnYSh64zpjiyy95M/M/rpBhd9TKhkhS5YotFUSoJajJ7nQyE4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpw51dq13kcRTiBUziHAC6hBrdQhwYweIBneIU3T3sv3rv3sWgtePnMMfyB9/kDpzqPJw==</latexit>

⇢q
<latexit sha1_base64="u/G1cmzW0PLGuRcV3mINQhh+NWs=">AAAB7XicbVC7TgMxEFyHVwivACWNRUCiiu5ooIygoQwSeUjJKfI5vsTEZx+2Dyk65R9oKECIlj+g5hvo+BB6nEcBCSOtNJrZ1e5OmAhurOd9odzS8srqWn69sLG5tb1T3N2rG5VqympUCaWbITFMcMlqllvBmolmJA4Fa4SDy7HfuGfacCVv7DBhQUx6kkecEuukelv3VeeuUyx5ZW8CvEj8GSlVjr7fPwCg2il+truKpjGTlgpiTMv3EhtkRFtOBRsV2qlhCaED0mMtRyWJmQmyybUjfOyULo6UdiUtnqi/JzISGzOMQ9cZE9s3895Y/M9rpTY6DzIuk9QySaeLolRgq/D4ddzlmlErho4Qqrm7FdM+0YRaF1DBheDPv7xI6qdl3yv71y6NC5giDwdwCCfgwxlU4AqqUAMKt/AAT/CMFHpEL+h12ppDs5l9+AP09gNxqpH2</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="942PoOm+DmLPGcKYCh8VjcFbVzc=">AAAB7XicbVC7TgMxENwLr5DwCFDSWAQkquiOBsoIGsogkYeUnCKf40tMfPbF9kWKTvkHGgoQouUP+AH+gI4PgRrnUUDCSCuNZna1uxPEnGnjup9OZmV1bX0ju5nLb23v7Bb29mtaJorQKpFcqkaANeVM0KphhtNGrCiOAk7rQf9q4teHVGkmxa0ZxdSPcFewkBFsrFRrqZ5sD9qFoltyp0DLxJuTYvn46+19mP+utAsfrY4kSUSFIRxr3fTc2PgpVoYRTse5VqJpjEkfd2nTUoEjqv10eu0YnVilg0KpbAmDpurviRRHWo+iwHZG2PT0ojcR//OaiQkv/JSJODFUkNmiMOHISDR5HXWYosTwkSWYKGZvRaSHFSbGBpSzIXiLLy+T2lnJc0vejU3jEmbIwiEcwSl4cA5luIYKVIHAHdzDIzw50nlwnp2XWWvGmc8cwB84rz9qSpNw</latexit><latexit sha1_base64="/cQYl/BW9v2fljD8ghq1rK3ZxGY=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5CEsLfZS9bs7Z67c0I48h9sLBSx9f/Y+W/cJFdo4oOBx3szzMwLEyks+v63V1hb39jcKm6Xdnb39g/Kh0dNq1PDeINpqU07pJZLoXgDBUreTgyncSh5KxzfzPzWEzdWaHWPk4T3YjpUIhKMopOaXTPS/cd+ueJX/TnIKglyUoEc9X75qzvQLI25QiaptZ3AT7CXUYOCST4tdVPLE8rGdMg7jioac9vL5tdOyZlTBiTSxpVCMld/T2Q0tnYSh64zpjiyy95M/M/rpBhd9TKhkhS5YotFUSoJajJ7nQyE4QzlxBHKjHC3EjaihjJ0AZVcCMHyy6ukeVEN/Gpw51dq13kcRTiBUziHAC6hBrdQhwYweIBneIU3T3sv3rv3sWgtePnMMfyB9/kDpzqPJw==</latexit>

⌦
<latexit sha1_base64="1usVf6rNEvL3SE+qgu93zwsiMMQ=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEAI+go2FIrY+ir2db+PkUmjiDwMf/38Oc86JU86MDYJvL7e0vLK6ll/3Nza3tncKu3s1ozJNaJUornQjxoZyJmnVMstpI9UUi5jTety/Guf1B6oNU/LODlIaCdyVLGEEW2fVWjeCdnG7UAxKwURoEcIZFC8+/fNHAKi0C1+tjiKZoNISjo1phkFqoyHWlhFOR34rMzTFpI+7tOlQYkFNNJxMO0JHzumgRGn3pEUT93fHEAtjBiJ2lQLbnpnPxuZ/WTOzyVk0ZDLNLJVk+lGScWQVGq+OOkxTYvnAASaauVkR6WGNiXUH8t0RwvmVF6F2UgqDUngbFMuXMFUeDuAQjiGEUyjDNVSgCgTu4Qle4NVT3rP35r1PS3PerGcf/sj7+AHNKZDE</latexit><latexit sha1_base64="XR3OvjBqrhdOjUUSCMj0QdHC1Zc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EWNDOZO0apnltJFqikXMaT3uX4zz+h3Vhil5YwcpjQTuSpYwgq2zaq0rQbu4XSgGpWAiNA/hDxTP3v3T9PXTr7QLH62OIpmg0hKOjWmGQWqjIdaWEU5HfiszNMWkj7u06VBiQU00nEw7QgfO6aBEafekRRP3d8cQC2MGInaVAtuemc3G5n9ZM7PJSTRkMs0slWT6UZJxZBUar446TFNi+cABJpq5WRHpYY2JdQfy3RHC2ZXnoXZUCoNSeB0Uy+cwVR72YB8OIYRjKMMlVKAKBG7hHh7hyVPeg/fsvUxLc95Pzy78kff2Db64kjg=</latexit><latexit sha1_base64="XR3OvjBqrhdOjUUSCMj0QdHC1Zc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EWNDOZO0apnltJFqikXMaT3uX4zz+h3Vhil5YwcpjQTuSpYwgq2zaq0rQbu4XSgGpWAiNA/hDxTP3v3T9PXTr7QLH62OIpmg0hKOjWmGQWqjIdaWEU5HfiszNMWkj7u06VBiQU00nEw7QgfO6aBEafekRRP3d8cQC2MGInaVAtuemc3G5n9ZM7PJSTRkMs0slWT6UZJxZBUar446TFNi+cABJpq5WRHpYY2JdQfy3RHC2ZXnoXZUCoNSeB0Uy+cwVR72YB8OIYRjKMMlVKAKBG7hHh7hyVPeg/fsvUxLc95Pzy78kff2Db64kjg=</latexit><latexit sha1_base64="MlY6P9VUnhQ4U24PPV9eq1hteLU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKex60WPQizcjmAckS5id9CZj5rHMzAoh5B+8eFDEq//jzb9xkuxBEwsaiqpuurvilDNjg+DbK6ytb2xuFbdLO7t7+wflw6OmUZmm2KCKK92OiUHOJDYssxzbqUYiYo6teHQz81tPqA1T8sGOU4wEGUiWMEqsk5rdO4ED0itXgmowh79KwpxUIEe9V/7q9hXNBEpLOTGmEwapjSZEW0Y5TkvdzGBK6IgMsOOoJAJNNJlfO/XPnNL3E6VdSevP1d8TEyKMGYvYdQpih2bZm4n/eZ3MJlfRhMk0syjpYlGScd8qf/a632caqeVjRwjVzN3q0yHRhFoXUMmFEC6/vEqaF9UwqIb3QaV2ncdRhBM4hXMI4RJqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz9d8Y73</latexit>

⌦
<latexit sha1_base64="1usVf6rNEvL3SE+qgu93zwsiMMQ=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEAI+go2FIrY+ir2db+PkUmjiDwMf/38Oc86JU86MDYJvL7e0vLK6ll/3Nza3tncKu3s1ozJNaJUornQjxoZyJmnVMstpI9UUi5jTety/Guf1B6oNU/LODlIaCdyVLGEEW2fVWjeCdnG7UAxKwURoEcIZFC8+/fNHAKi0C1+tjiKZoNISjo1phkFqoyHWlhFOR34rMzTFpI+7tOlQYkFNNJxMO0JHzumgRGn3pEUT93fHEAtjBiJ2lQLbnpnPxuZ/WTOzyVk0ZDLNLJVk+lGScWQVGq+OOkxTYvnAASaauVkR6WGNiXUH8t0RwvmVF6F2UgqDUngbFMuXMFUeDuAQjiGEUyjDNVSgCgTu4Qle4NVT3rP35r1PS3PerGcf/sj7+AHNKZDE</latexit><latexit sha1_base64="XR3OvjBqrhdOjUUSCMj0QdHC1Zc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EWNDOZO0apnltJFqikXMaT3uX4zz+h3Vhil5YwcpjQTuSpYwgq2zaq0rQbu4XSgGpWAiNA/hDxTP3v3T9PXTr7QLH62OIpmg0hKOjWmGQWqjIdaWEU5HfiszNMWkj7u06VBiQU00nEw7QgfO6aBEafekRRP3d8cQC2MGInaVAtuemc3G5n9ZM7PJSTRkMs0slWT6UZJxZBUar446TFNi+cABJpq5WRHpYY2JdQfy3RHC2ZXnoXZUCoNSeB0Uy+cwVR72YB8OIYRjKMMlVKAKBG7hHh7hyVPeg/fsvUxLc95Pzy78kff2Db64kjg=</latexit><latexit sha1_base64="XR3OvjBqrhdOjUUSCMj0QdHC1Zc=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI2dEcwFkiXMTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EWNDOZO0apnltJFqikXMaT3uX4zz+h3Vhil5YwcpjQTuSpYwgq2zaq0rQbu4XSgGpWAiNA/hDxTP3v3T9PXTr7QLH62OIpmg0hKOjWmGQWqjIdaWEU5HfiszNMWkj7u06VBiQU00nEw7QgfO6aBEafekRRP3d8cQC2MGInaVAtuemc3G5n9ZM7PJSTRkMs0slWT6UZJxZBUar446TFNi+cABJpq5WRHpYY2JdQfy3RHC2ZXnoXZUCoNSeB0Uy+cwVR72YB8OIYRjKMMlVKAKBG7hHh7hyVPeg/fsvUxLc95Pzy78kff2Db64kjg=</latexit><latexit sha1_base64="MlY6P9VUnhQ4U24PPV9eq1hteLU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKex60WPQizcjmAckS5id9CZj5rHMzAoh5B+8eFDEq//jzb9xkuxBEwsaiqpuurvilDNjg+DbK6ytb2xuFbdLO7t7+wflw6OmUZmm2KCKK92OiUHOJDYssxzbqUYiYo6teHQz81tPqA1T8sGOU4wEGUiWMEqsk5rdO4ED0itXgmowh79KwpxUIEe9V/7q9hXNBEpLOTGmEwapjSZEW0Y5TkvdzGBK6IgMsOOoJAJNNJlfO/XPnNL3E6VdSevP1d8TEyKMGYvYdQpih2bZm4n/eZ3MJlfRhMk0syjpYlGScd8qf/a632caqeVjRwjVzN3q0yHRhFoXUMmFEC6/vEqaF9UwqIb3QaV2ncdRhBM4hXMI4RJqcAt1aACFR3iGV3jzlPfivXsfi9aCl88cwx94nz9d8Y73</latexit>

L

p
<latexit sha1_base64="bo9dss+6DWUHdvNWkVZVuywmJiw=">AAAB6HicbVDLSgNBEOyNrxhfUY96GAyCp7DrJR6DXjwmYB6QLGF20puMmZ1dZmaFsOQLvHhQxKtf4Xd48+anOHkcNLGgoajqprsrSATXxnW/nNza+sbmVn67sLO7t39QPDxq6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbD6g0j+WdGSfoR3QgecgZNVaqJ71iyS27M5BV4i1IqXr6Uf8GgFqv+NntxyyNUBomqNYdz0 2Mn1FlOBM4KXRTjQllIzrAjqWSRqj9bHbohJxbpU/CWNmShszU3xMZjbQeR4HtjKgZ6mVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkuZl2XPLXt2mcQ1z5OEEzuACPKhAFW6hBg1ggPAIz/Di3DtPzqvzNm/NOYuZY/gD5/0H6NOPNQ==</latexit><latexit sha1_base64="rEhUZs3qal4B2jyV9+tPIlj3nL8=">AAAB6HicbVDLSgNBEOyNrxhfUY+KDAbBU9j1osegF48JmAckS5iddJIxs7PLzKwQlhw9efGgiFe/It/hzW/wJ5w8DppY0FBUddPdFcSCa+O6X05mZXVtfSO7mdva3tndy+8f1HSUKIZVFolINQKqUXCJVcONwEaskIaBwHowuJn49QdUmkfyzgxj9EPak7zLGTVWqsTtfMEtulOQZeLNSaF0PK58P56My+38Z6sTsSREaZigWj c9NzZ+SpXhTOAo10o0xpQNaA+blkoaovbT6aEjcmaVDulGypY0ZKr+nkhpqPUwDGxnSE1fL3oT8T+vmZjulZ9yGScGJZst6iaCmIhMviYdrpAZMbSEMsXtrYT1qaLM2GxyNgRv8eVlUrsoem7Rq9g0rmGGLBzBKZyDB5dQglsoQxUYIDzBC7w6986z8+a8z1ozznzmEP7A+fgBxxiQmw==</latexit><latexit sha1_base64="rEhUZs3qal4B2jyV9+tPIlj3nL8=">AAAB6HicbVDLSgNBEOyNrxhfUY+KDAbBU9j1osegF48JmAckS5iddJIxs7PLzKwQlhw9efGgiFe/It/hzW/wJ5w8DppY0FBUddPdFcSCa+O6X05mZXVtfSO7mdva3tndy+8f1HSUKIZVFolINQKqUXCJVcONwEaskIaBwHowuJn49QdUmkfyzgxj9EPak7zLGTVWqsTtfMEtulOQZeLNSaF0PK58P56My+38Z6sTsSREaZigWj c9NzZ+SpXhTOAo10o0xpQNaA+blkoaovbT6aEjcmaVDulGypY0ZKr+nkhpqPUwDGxnSE1fL3oT8T+vmZjulZ9yGScGJZst6iaCmIhMviYdrpAZMbSEMsXtrYT1qaLM2GxyNgRv8eVlUrsoem7Rq9g0rmGGLBzBKZyDB5dQglsoQxUYIDzBC7w6986z8+a8z1ozznzmEP7A+fgBxxiQmw==</latexit><latexit sha1_base64="NJcRm2LSCR31unftaQYs8y2SaBY=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVa6aBac+vuAmSdeAWpQYHmoPrVHyYsi1EaJqjWPc9NTZBTZTgTOK v0M40pZRM6wp6lksaog3xx6IxcWGVIokTZkoYs1N8TOY21nsah7YypGetVby7+5/UyE90EOZdpZlCy5aIoE8QkZP41GXKFzIipJZQpbm8lbEwVZcZmU7EheKsvr5P2Vd1z617LrTVuizjKcAbncAkeXEMD7qEJPjBAeIZXeHMenRfn3flYtpacYuYU/sD5/AHY2Yzw</latexit>

⌦ ' L

⇢q
= �L

q

p
↵x = �L

↵

B⇢
x

<latexit sha1_base64="V0TCUFBQgQmdRUHMw/1k6cwldoI="></latexit><latexit sha1_base64="8Mm8ojppJl+fKHKTKDVTjFbCaf4="></latexit><latexit sha1_base64="8Mm8ojppJl+fKHKTKDVTjFbCaf4="></latexit><latexit sha1_base64="/0mvN+eVNcaQSaehBz6DWMgPjsU="></latexit>
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Bx = ↵y

By = �↵x
<latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit><latexit sha1_base64="op23ldso2LYrOV/MtKOKFnx7fbw=">AAACFXicbVDLSsNAFJ34rPEVdelmsCguaklE0I1Q6sZlBfuAJoTJdNoOnUzCzEQaQn/Cjb/ixoUibgV3/o2TNgttPZcLh3PuZeaeIGZUKtv+NpaWV1bX1ksb5ubW9s6utbffklEiMGniiEWiEyBJGOWkqahipBMLgsKAkXYwusn99gMRkkb8XqUx8UI04LRPMVJa8q1K3R/Dk2voVmYFXcTiIYIpdF2z7qe5d1ZoY98q21V7CrhInIKUQYGGb325vQgnIeEKMyRl17Fj5WVIKIoZmZhuIkmM8AgNSFdTjkIivWx61QQea6UH+5HQzRWcqr83MhRKmYaBngyRGsp5Lxf/87qJ6l95GeVxogjHs4f6CYMqgnlEsEcFwYqlmiAsqP4rxEMkEFY6SFOH4MyfvEha51XHrjp3F+VavYijBA7BETgFDrgENXALGqAJMHgEz+AVvBlPxovxbnzMRpeMYucA/IHx+QM8MZsg</latexit>

The bending angle 
depends on the quantity

k =
↵

B⇢
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If  “k” is constant à
particles are focused 
In the same way



FODO structure
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Stable dynamics
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5 oscillations + 
something

TUNE= number of 
oscillations
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4.34 oscillations
4.27 oscillations
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Qx = 4.34
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Envelope
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Envelope
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2 particles 
With a certain 
Transverse energy
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Envelope
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10 particles 
With a certain 
Transverse energy
E
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Envelope
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200 particles 
With a certain 
Transverse energy
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Transverse particle energy ?
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Look at 
trajectories
turn after turn
At length 
30 meters



Particle trace first turn
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Particle trace second turn
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Particle trace 50 turns
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It is the same 
particle !

The energy is 
The same



Plot x and x’
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This is the 
Same particle 
Turn after turn

The ellipse 
means that the 
energy is 
preserved



Feature of the ellipse
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✏x = �xx
2 + 2↵xxx

0 + �xx
02

The orientation of the ellipse
Depends on the parameters

�x,↵x, �x
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<latexit sha1_base64="CC1bsHYc4HLj6dhFg0/x1Djb9V4=">AAACCnicbZC7SgNBFIbPxluMt1VLmzEi2Bh202gjBG0sI5gLZGM4O5kkQ2Z2l5lZMYTUNr6KjYUitj6BnWDhozi5FN4ODPPx/+cwc/4wEVwbz3t3MnPzC4tL2eXcyura+oa7uVXVcaooq9BYxKoeomaCR6xiuBGsniiGMhSsFvbPxn7tminN4+jSDBLWlNiNeIdTNFZqubtBF6XE1g0JQmbG9yEJUCQ9i1dFckL8lrvnFbxJkb/gz2CvlD/4+ASAcst9C9oxTSWLDBWodcP3EtMcojKcCjbKBalmCdI+dlnDYoSS6eZwssqI7FulTTqxsicyZKJ+nxii1HogQ9sp0fT0b28s/uc1UtM5bg55lKSGRXT6UCcVxMRknAtpc8WoEQMLSBW3fyW0hwqpsenlbAj+75X/QrVY8L2Cf2HTOIVpZWEH8nAAPhxBCc6hDBWgcAv38AhPzp3z4Dw7L9PWjDOb2YYf5bx+AdOAm0A=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="jAzYvn/P8bqr45KkAd4KU7jnMSs=">AAAB/3icbZC9TsMwFIVv+C2lQGFlMVRILFRJF1iQkFgYi0R/pKZUN67TWrWTyHYQVdSZhVdhYQAh3oKNt8FpO0DLkSx/OseWfU+QCK6N6347K6tr6xubha3idmlnd6+8X2rqOFWUNWgsYtUOUDPBI9Yw3AjWThRDGQjWCkbXed56YErzOLoz44R1JQ4iHnKKxlq98pE/QCmx90j8gJl8PyM+imRo8b5GLonXK1fcqjsVWQZvDhWYq94rf/n9mKaSRYYK1LrjuYnpZqgMp4JNin6qWYJ0hAPWsRihZLqbTUeZkBPr9EkYK7siQ6bu7xsZSq3HMrAnJZqhXsxy87+sk5rwopvxKEkNi+jsoTAVxMQk74X0uWLUiLEFpIrbvxI6RIXU2PaKtgRvceRlaNaqnlv1bl0owCEcwyl4cA5XcAN1aACFJ3iBN3h3np1X52NW14oz7+0A/sj5/AExUZeJ</latexit><latexit sha1_base64="jAzYvn/P8bqr45KkAd4KU7jnMSs=">AAAB/3icbZC9TsMwFIVv+C2lQGFlMVRILFRJF1iQkFgYi0R/pKZUN67TWrWTyHYQVdSZhVdhYQAh3oKNt8FpO0DLkSx/OseWfU+QCK6N6347K6tr6xubha3idmlnd6+8X2rqOFWUNWgsYtUOUDPBI9Yw3AjWThRDGQjWCkbXed56YErzOLoz44R1JQ4iHnKKxlq98pE/QCmx90j8gJl8PyM+imRo8b5GLonXK1fcqjsVWQZvDhWYq94rf/n9mKaSRYYK1LrjuYnpZqgMp4JNin6qWYJ0hAPWsRihZLqbTUeZkBPr9EkYK7siQ6bu7xsZSq3HMrAnJZqhXsxy87+sk5rwopvxKEkNi+jsoTAVxMQk74X0uWLUiLEFpIrbvxI6RIXU2PaKtgRvceRlaNaqnlv1bl0owCEcwyl4cA5XcAN1aACFJ3iBN3h3np1X52NW14oz7+0A/sj5/AExUZeJ</latexit><latexit sha1_base64="oX1clN44HU80cIzs5TJSOXttyq4=">AAACCnicbZC7TsMwFIadcivlFmBkMVRILFRJF1iQKlgYi0QvUhOqE9dprdpJZDuIqurMwquwMIAQK0/AxtvgtBmg5UiWP/3/ObLPHyScKe0431ZhaXllda24XtrY3NresXf3mipOJaENEvNYtgNQlLOINjTTnLYTSUEEnLaC4VXmt+6pVCyObvUoob6AfsRCRkAbqWsfen0QAroP2Auozu5T7AFPBgbvqvgCu1277FScaeFFcHMoo7zqXfvL68UkFTTShINSHddJtD8GqRnhdFLyUkUTIEPo047BCARV/ni6ygQfG6WHw1iaE2k8VX9PjEEoNRKB6RSgB2rey8T/vE6qw3N/zKIk1TQis4fClGMd4ywX3GOSEs1HBoBIZv6KyQAkEG3SK5kQ3PmVF6FZrbhOxb1xyrXLPI4iOkBH6AS56AzV0DWqowYi6BE9o1f0Zj1ZL9a79TFrLVj5zD76U9bnD8KxmPo=</latexit><latexit sha1_base64="oX1clN44HU80cIzs5TJSOXttyq4=">AAACCnicbZC7TsMwFIadcivlFmBkMVRILFRJF1iQKlgYi0QvUhOqE9dprdpJZDuIqurMwquwMIAQK0/AxtvgtBmg5UiWP/3/ObLPHyScKe0431ZhaXllda24XtrY3NresXf3mipOJaENEvNYtgNQlLOINjTTnLYTSUEEnLaC4VXmt+6pVCyObvUoob6AfsRCRkAbqWsfen0QAroP2Auozu5T7AFPBgbvqvgCu1277FScaeFFcHMoo7zqXfvL68UkFTTShINSHddJtD8GqRnhdFLyUkUTIEPo047BCARV/ni6ygQfG6WHw1iaE2k8VX9PjEEoNRKB6RSgB2rey8T/vE6qw3N/zKIk1TQis4fClGMd4ywX3GOSEs1HBoBIZv6KyQAkEG3SK5kQ3PmVF6FZrbhOxb1xyrXLPI4iOkBH6AS56AzV0DWqowYi6BE9o1f0Zj1ZL9a79TFrLVj5zD76U9bnD8KxmPo=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="QEPl/Zd3kun0x3fqxWXx0bZy8Dk=">AAACCnicbZC7TsMwFIYdrqXcCowsphVSF6qkS1mQKlgYi0QvUlOiE9dtrdpJZDuIKurMwhvwDCwMIMTKwsqG4GFwLwO0HMnyp/8/R/b5/YgzpW3701pYXFpeWU2tpdc3Nre2Mzu7NRXGktAqCXkoGz4oyllAq5ppThuRpCB8Tut+/2zk16+pVCwMLvUgoi0B3YB1GAFtJC9z4HZBCPBusOtTPbqPsAs86hm8KuIT7HiZnF2wx4XnwZlCrpzNf3+V3u8rXubDbYckFjTQhINSTceOdCsBqRnhdJh2Y0UjIH3o0qbBAARVrWS8yhAfGqWNO6E0J9B4rP6eSEAoNRC+6RSge2rWG4n/ec1Yd45bCQuiWNOATB7qxBzrEI9ywW0mKdF8YACIZOavmPRAAtEmvbQJwZldeR5qxYJjF5wLk8YpmlQK7aMsyiMHlVAZnaMKqiKCbtEDekLP1p31aL1Yr5PWBWs6s4f+lPX2A/GUnNY=</latexit><latexit sha1_base64="oX1clN44HU80cIzs5TJSOXttyq4=">AAACCnicbZC7TsMwFIadcivlFmBkMVRILFRJF1iQKlgYi0QvUhOqE9dprdpJZDuIqurMwquwMIAQK0/AxtvgtBmg5UiWP/3/ObLPHyScKe0431ZhaXllda24XtrY3NresXf3mipOJaENEvNYtgNQlLOINjTTnLYTSUEEnLaC4VXmt+6pVCyObvUoob6AfsRCRkAbqWsfen0QAroP2Auozu5T7AFPBgbvqvgCu1277FScaeFFcHMoo7zqXfvL68UkFTTShINSHddJtD8GqRnhdFLyUkUTIEPo047BCARV/ni6ygQfG6WHw1iaE2k8VX9PjEEoNRKB6RSgB2rey8T/vE6qw3N/zKIk1TQis4fClGMd4ywX3GOSEs1HBoBIZv6KyQAkEG3SK5kQ3PmVF6FZrbhOxb1xyrXLPI4iOkBH6AS56AzV0DWqowYi6BE9o1f0Zj1ZL9a79TFrLVj5zD76U9bnD8KxmPo=</latexit>

✏x
<latexit sha1_base64="1VsxgzmqDi5KMyuhPMOuDGBoYq8=">AAAB8XicbVA9SwNBEJ2LXzF+RQUbm8MgWIU7Gy2DNpYJmA9Mjri3mUuW7O0eu3tiOPIvbCwUsfXf2Nn4W9x8FJr4YODx3gwz88KEM20878vJrayurW/kNwtb2zu7e8X9g4aWqaJYp5JL1QqJRs4E1g0zHFuJQhKHHJvh8HriNx9QaSbFrRklGMSkL1jEKDFWuutgohmXovvYLZa8sjeFu0z8OSlVjmrf9wBQ7RY/Oz1J0xiFoZxo3fa9xAQZUYZRjuNCJ9WYEDokfWxbKkiMOsimF4/dU6v03EgqW8K4U/X3REZirUdxaDtjYgZ60ZuI/3nt1ESXQcZEkhoUdLYoSrlrpDt53+0xhdTwkSWEKmZvdemAKEKNDalgQ/AXX14mjfOy75X9mk3jCmbIwzGcwBn4cAEVuIEq1IGCgCd4gVdHO8/Om/M+a80585lD+APn4wdxFJLs</latexit><latexit sha1_base64="CcML7WxcohNUeycmhsv51zck+3M=">AAAB8XicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvQY4sVjAuaBSQizk95kyOzsMjMrhiV/4cWDIl7Fv/ALvHnxW5w8DppY0FBUddPd5ceCa+O6X05mZXVtfSO7mdva3tndy+8f1HWUKIY1FolINX2qUXCJNcONwGaskIa+wIY/vJr4jTtUmkfyxoxi7IS0L3nAGTVWum1jrLmIZPe+my+4RXcKsky8OSmUjqrf/L38UenmP9u9iCUhSsME1brlubHppFQZzgSOc+1EY0zZkPaxZamkIepOOr14TE6t0iNBpGxJQ6bq74mUhlqPQt92htQM9KI3Ef/zWokJLjspl3FiULLZoiARxERk8j7pcYXMiJEllClubyVsQBVlxoaUsyF4iy8vk/p50XOLXtWmUYYZsnAMJ3AGHlxACa6hAjVgIOEBnuDZ0c6j8+K8zlozznzmEP7AefsBwlWUqA==</latexit><latexit sha1_base64="CcML7WxcohNUeycmhsv51zck+3M=">AAAB8XicbVDLSgNBEOyNrxhfUcGLl8EgeAq7XvQY4sVjAuaBSQizk95kyOzsMjMrhiV/4cWDIl7Fv/ALvHnxW5w8DppY0FBUddPd5ceCa+O6X05mZXVtfSO7mdva3tndy+8f1HWUKIY1FolINX2qUXCJNcONwGaskIa+wIY/vJr4jTtUmkfyxoxi7IS0L3nAGTVWum1jrLmIZPe+my+4RXcKsky8OSmUjqrf/L38UenmP9u9iCUhSsME1brlubHppFQZzgSOc+1EY0zZkPaxZamkIepOOr14TE6t0iNBpGxJQ6bq74mUhlqPQt92htQM9KI3Ef/zWokJLjspl3FiULLZoiARxERk8j7pcYXMiJEllClubyVsQBVlxoaUsyF4iy8vk/p50XOLXtWmUYYZsnAMJ3AGHlxACa6hAjVgIOEBnuDZ0c6j8+K8zlozznzmEP7AefsBwlWUqA==</latexit><latexit sha1_base64="JjJc6CfnGd2G2hFOCam7U7CHWJY=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAzaWEYwH5gcYW8zlyzZ2z1298QQ8i9sLBSx9d/Y+W/cJFdo4oOBx3szzMyLUsGN9f1vr7C2vrG5Vdwu7ezu7R+UD4+aRmWaYYMpoXQ7ogYFl9iw3ApspxppEglsRaObmd96RG24kvd2nGKY0IHkMWfUOumhi6nhQsneU69c8av+HGSVBDmpQI56r/zV7SuWJSgtE9SYTuCnNpxQbTkTOC11M4MpZSM6wI6jkiZowsn84ik5c0qfxEq7kpbM1d8TE5oYM04i15lQOzTL3kz8z+tkNr4KJ1ymmUXJFoviTBCryOx90ucamRVjRyjT3N1K2JBqyqwLqeRCCJZfXiXNi2rgV4M7v1K7zuMowgmcwjkEcAk1uIU6NICBhGd4hTfPeC/eu/exaC14+cwx/IH3+QPibZEH</latexit>
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�x,↵x, �x
<latexit sha1_base64="w/2OFTG03JExeUm36d5XfzFTNhM=">AAACBHicbZC7SgNBFIbPeo3xFrWMxWAQLCTs2mgZtLFMwFwgCcvZyWwyZGZ3mZkVQ0hh46vYWCgiWPkQdnY+ipNLoYk/DHz85xzOnD9IBNfGdb+cpeWV1bX1zEZ2c2t7Zze3t1/Tcaooq9JYxKoRoGaCR6xquBGskSiGMhCsHvSvxvX6LVOax9GNGSSsLbEb8ZBTNNbyc/lWwAz6d6ekhSLpTamLUlrycwW36E5EFsGbQaF0+F75BoCyn/tsdWKaShYZKlDrpucmpj1EZTgVbJRtpZolSPvYZU2LEUqm28PJESNybJ0OCWNlX2TIxP09MUSp9UAGtlOi6en52tj8r9ZMTXjRHvIoSQ2L6HRRmApiYjJOhHS4YtSIgQWkitu/EtpDhdTY3LI2BG/+5EWonRU9t+hVbBqXMFUG8nAEJ+DBOZTgGspQBQr38AjP8OI8OE/Oq/M2bV1yZjMH8EfOxw/h6pnQ</latexit><latexit sha1_base64="yk+md0xXPKNIAfZyE/d77SSxUWQ=">AAACBHicbZDLSgMxFIYz9VbrbdRlRYJFcCFlxo0ui25ctmAv0JZyJk3b0CQzJBmxDF240Fdx40IRoSsfwp3P4EuYXhba+kPg4z/ncHL+IOJMG8/7clJLyyura+n1zMbm1vaOu7tX0WGsCC2TkIeqFoCmnElaNsxwWosUBRFwWg36V+N69ZYqzUJ5YwYRbQroStZhBIy1Wm62EVADrbtT3AAe9abUBSEstdycl/cmwovgzyBXOBiVvh8OR8WW+9lohyQWVBrCQeu670WmmYAyjHA6zDRiTSMgfejSukUJgupmMjliiI+t08adUNknDZ64vycSEFoPRGA7BZienq+Nzf9q9dh0LpoJk1FsqCTTRZ2YYxPicSK4zRQlhg8sAFHM/hWTHiggxuaWsSH48ycvQuUs73t5v2TTuERTpVEWHaET5KNzVEDXqIjKiKB79IRe0Kvz6Dw7b877tDXlzGb20R85Hz/AL5s2</latexit><latexit sha1_base64="yk+md0xXPKNIAfZyE/d77SSxUWQ=">AAACBHicbZDLSgMxFIYz9VbrbdRlRYJFcCFlxo0ui25ctmAv0JZyJk3b0CQzJBmxDF240Fdx40IRoSsfwp3P4EuYXhba+kPg4z/ncHL+IOJMG8/7clJLyyura+n1zMbm1vaOu7tX0WGsCC2TkIeqFoCmnElaNsxwWosUBRFwWg36V+N69ZYqzUJ5YwYRbQroStZhBIy1Wm62EVADrbtT3AAe9abUBSEstdycl/cmwovgzyBXOBiVvh8OR8WW+9lohyQWVBrCQeu670WmmYAyjHA6zDRiTSMgfejSukUJgupmMjliiI+t08adUNknDZ64vycSEFoPRGA7BZienq+Nzf9q9dh0LpoJk1FsqCTTRZ2YYxPicSK4zRQlhg8sAFHM/hWTHiggxuaWsSH48ycvQuUs73t5v2TTuERTpVEWHaET5KNzVEDXqIjKiKB79IRe0Kvz6Dw7b877tDXlzGb20R85Hz/AL5s2</latexit><latexit sha1_base64="jhykugLSyD76BTti54x3h05jPLA=">AAACBHicbZC7TsMwFIYdrqXcAoxdLCokBlQlLDBWsDAWiV6kpopOXKe1ajuR7SCqqAMLr8LCAEKsPAQbb4PbZoCWX7L06T/n6Pj8UcqZNp737aysrq1vbJa2yts7u3v77sFhSyeZIrRJEp6oTgSaciZp0zDDaSdVFETEaTsaXU/r7XuqNEvknRmntCdgIFnMCBhrhW4liKiB8OEMB8DT4ZwGIISl0K16NW8mvAx+AVVUqBG6X0E/IZmg0hAOWnd9LzW9HJRhhNNJOcg0TYGMYEC7FiUIqnv57IgJPrFOH8eJsk8aPHN/T+QgtB6LyHYKMEO9WJua/9W6mYkvezmTaWaoJPNFccaxSfA0EdxnihLDxxaAKGb/iskQFBBjcyvbEPzFk5ehdV7zvZp/61XrV0UcJVRBx+gU+egC1dENaqAmIugRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w/R8JeL</latexit>

�x,↵x, �x
<latexit sha1_base64="w/2OFTG03JExeUm36d5XfzFTNhM=">AAACBHicbZC7SgNBFIbPeo3xFrWMxWAQLCTs2mgZtLFMwFwgCcvZyWwyZGZ3mZkVQ0hh46vYWCgiWPkQdnY+ipNLoYk/DHz85xzOnD9IBNfGdb+cpeWV1bX1zEZ2c2t7Zze3t1/Tcaooq9JYxKoRoGaCR6xquBGskSiGMhCsHvSvxvX6LVOax9GNGSSsLbEb8ZBTNNbyc/lWwAz6d6ekhSLpTamLUlrycwW36E5EFsGbQaF0+F75BoCyn/tsdWKaShYZKlDrpucmpj1EZTgVbJRtpZolSPvYZU2LEUqm28PJESNybJ0OCWNlX2TIxP09MUSp9UAGtlOi6en52tj8r9ZMTXjRHvIoSQ2L6HRRmApiYjJOhHS4YtSIgQWkitu/EtpDhdTY3LI2BG/+5EWonRU9t+hVbBqXMFUG8nAEJ+DBOZTgGspQBQr38AjP8OI8OE/Oq/M2bV1yZjMH8EfOxw/h6pnQ</latexit><latexit sha1_base64="yk+md0xXPKNIAfZyE/d77SSxUWQ=">AAACBHicbZDLSgMxFIYz9VbrbdRlRYJFcCFlxo0ui25ctmAv0JZyJk3b0CQzJBmxDF240Fdx40IRoSsfwp3P4EuYXhba+kPg4z/ncHL+IOJMG8/7clJLyyura+n1zMbm1vaOu7tX0WGsCC2TkIeqFoCmnElaNsxwWosUBRFwWg36V+N69ZYqzUJ5YwYRbQroStZhBIy1Wm62EVADrbtT3AAe9abUBSEstdycl/cmwovgzyBXOBiVvh8OR8WW+9lohyQWVBrCQeu670WmmYAyjHA6zDRiTSMgfejSukUJgupmMjliiI+t08adUNknDZ64vycSEFoPRGA7BZienq+Nzf9q9dh0LpoJk1FsqCTTRZ2YYxPicSK4zRQlhg8sAFHM/hWTHiggxuaWsSH48ycvQuUs73t5v2TTuERTpVEWHaET5KNzVEDXqIjKiKB79IRe0Kvz6Dw7b877tDXlzGb20R85Hz/AL5s2</latexit><latexit sha1_base64="yk+md0xXPKNIAfZyE/d77SSxUWQ=">AAACBHicbZDLSgMxFIYz9VbrbdRlRYJFcCFlxo0ui25ctmAv0JZyJk3b0CQzJBmxDF240Fdx40IRoSsfwp3P4EuYXhba+kPg4z/ncHL+IOJMG8/7clJLyyura+n1zMbm1vaOu7tX0WGsCC2TkIeqFoCmnElaNsxwWosUBRFwWg36V+N69ZYqzUJ5YwYRbQroStZhBIy1Wm62EVADrbtT3AAe9abUBSEstdycl/cmwovgzyBXOBiVvh8OR8WW+9lohyQWVBrCQeu670WmmYAyjHA6zDRiTSMgfejSukUJgupmMjliiI+t08adUNknDZ64vycSEFoPRGA7BZienq+Nzf9q9dh0LpoJk1FsqCTTRZ2YYxPicSK4zRQlhg8sAFHM/hWTHiggxuaWsSH48ycvQuUs73t5v2TTuERTpVEWHaET5KNzVEDXqIjKiKB79IRe0Kvz6Dw7b877tDXlzGb20R85Hz/AL5s2</latexit><latexit sha1_base64="jhykugLSyD76BTti54x3h05jPLA=">AAACBHicbZC7TsMwFIYdrqXcAoxdLCokBlQlLDBWsDAWiV6kpopOXKe1ajuR7SCqqAMLr8LCAEKsPAQbb4PbZoCWX7L06T/n6Pj8UcqZNp737aysrq1vbJa2yts7u3v77sFhSyeZIrRJEp6oTgSaciZp0zDDaSdVFETEaTsaXU/r7XuqNEvknRmntCdgIFnMCBhrhW4liKiB8OEMB8DT4ZwGIISl0K16NW8mvAx+AVVUqBG6X0E/IZmg0hAOWnd9LzW9HJRhhNNJOcg0TYGMYEC7FiUIqnv57IgJPrFOH8eJsk8aPHN/T+QgtB6LyHYKMEO9WJua/9W6mYkvezmTaWaoJPNFccaxSfA0EdxnihLDxxaAKGb/iskQFBBjcyvbEPzFk5ehdV7zvZp/61XrV0UcJVRBx+gU+egC1dENaqAmIugRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w/R8JeL</latexit>



Optical functions
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Injection of a beam: matched
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Injection of a beam: matched
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Mismatched beam: consequences
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Second order effects
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<latexit sha1_base64="lbu61SA7vzgp2o4l7JSx4EcfylQ=">AAACDnicbVC7TsMwFL0pr1JeAUYWi6oSU5WwwIKoysJYJPqQmihyXKe16jxkO0hVFImdhV9hYQAhVlbYmPgV3KYDFI5k+fice3V9j59wJpVlfRqlpeWV1bXyemVjc2t7x9zd68g4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Y+t0bKiSLo2s1Sagb4mHEAkaw0pJn1pxAYJIleZZ4Vo7OUPFuOmIU58Wldc+sWnVrBvSX2HNSbZx/vd8CQMszP5xBTNKQRopwLGXfthLlZlgoRjjNK04qaYLJGA9pX9MIh1S62WydHNW0MkBBLPSJFJqpPzsyHEo5CX1dGWI1koveVPzP66cqOHUzFiWpohEpBgUpRypG02zQgAlKFJ9ogolg+q+IjLDOQ+kEKzoEe3Hlv6RzXLetun2l02hCgTIcwCEcgQ0n0IBLaEEbCNzBAzzBs3FvPBovxmtRWjLmPfvwC8bbN9wUnuE=</latexit><latexit sha1_base64="AUFJz6U2tr8XC70Yxc9szzh73aI=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEQpWw0AVRlQHGItGH1ESR4zqtVSeObAdRRfkCFn6FhQGEWFlhY+JXcJsO0HIky8fn3Kvre/yYUaks68soLC2vrK4V10sbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7qY+J1bIiTl0Y0ax8QN0SCiAcVIackzK04gEE7jLI09K4NnMH83HDHkWX5p3TPLVtWaAi4Se0bK9fPvj7vj2mXTMz+dPsdJSCKFGZKyZ1uxclMkFMWMZCUnkSRGeIQGpKdphEIi3XS6TgYrWunDgAt9IgWn6u+OFIVSjkNfV4ZIDeW8NxH/83qJCmpuSqM4USTC+aAgYVBxOMkG9qkgWLGxJggLqv8K8RDpPJROsKRDsOdXXiTtk6ptVe1rnUYD5CiCA3AIjoANTkEdXIEmaAEM7sEjeAYvxoPxZLwab3lpwZj17IM/MN5/ALcRn4U=</latexit><latexit sha1_base64="AUFJz6U2tr8XC70Yxc9szzh73aI=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEQpWw0AVRlQHGItGH1ESR4zqtVSeObAdRRfkCFn6FhQGEWFlhY+JXcJsO0HIky8fn3Kvre/yYUaks68soLC2vrK4V10sbm1vbO+buXlvyRGDSwpxx0fWRJIxGpKWoYqQbC4JCn5GOP7qY+J1bIiTl0Y0ax8QN0SCiAcVIackzK04gEE7jLI09K4NnMH83HDHkWX5p3TPLVtWaAi4Se0bK9fPvj7vj2mXTMz+dPsdJSCKFGZKyZ1uxclMkFMWMZCUnkSRGeIQGpKdphEIi3XS6TgYrWunDgAt9IgWn6u+OFIVSjkNfV4ZIDeW8NxH/83qJCmpuSqM4USTC+aAgYVBxOMkG9qkgWLGxJggLqv8K8RDpPJROsKRDsOdXXiTtk6ptVe1rnUYD5CiCA3AIjoANTkEdXIEmaAEM7sEjeAYvxoPxZLwab3lpwZj17IM/MN5/ALcRn4U=</latexit><latexit sha1_base64="P1bqTWeXhIZezkjq5SYH+KnwsI0=">AAACDnicbVC7TsMwFHV4lvIKMLJYVJWYqoQFFqSqLIxFog+pjSLHdVqrjm3ZDlIV5QtY+BUWBhBiZWbjb3CbDNByJMvH59yr63siyag2nvftrK1vbG5tV3aqu3v7B4fu0XFXi1Rh0sGCCdWPkCaMctIx1DDSl4qgJGKkF01v5n7vgShNBb83M0mCBI05jSlGxkqhWx/GCuFM5pkMvRxew+LdGqqJyIvL6qFb8xreAnCV+CWpgRLt0P0ajgROE8INZkjrge9JE2RIGYoZyavDVBOJ8BSNycBSjhKig2yxTg7rVhnBWCh7uIEL9XdHhhKtZ0lkKxNkJnrZm4v/eYPUxFdBRrlMDeG4GBSnDBoB59nAEVUEGzazBGFF7V8hniCbh7EJVm0I/vLKq6R70fC9hn/n1ZqtMo4KOAVn4Bz44BI0wS1ogw7A4BE8g1fw5jw5L86781GUrjllzwn4A+fzBzxznDI=</latexit>

k = k0
p0
p

<latexit sha1_base64="ogiW7Tx19NEVgnPn6mi1x8wsTGw=">AAAB/nicbVC7SgNBFL3rM8bXqljZDAbBKszaaCMGbSwjmAckyzI7mU2GnX0wMyuEZSG/YmOhiK2/oZ2Vv+LkUWjigQuHc+7l3nv8VHClMf6ylpZXVtfWSxvlza3tnV17b7+pkkxS1qCJSGTbJ4oJHrOG5lqwdioZiXzBWn54M/ZbD0wqnsT3epgyNyL9mAecEm0kzz4M0SUKPYy6gSQ0Tz1c5Gnh2RVcxROgReLMSKV29f0xAoC6Z392ewnNIhZrKohSHQen2s2J1JwKVpS7mWIpoSHps46hMYmYcvPJ+QU6MUoPBYk0FWs0UX9P5CRSahj5pjMieqDmvbH4n9fJdHDh5jxOM81iOl0UZALpBI2zQD0uGdViaAihkptbER0Qk4M2iZVNCM78y4ukeVZ1cNW5M2lcwxQlOIJjOAUHzqEGt1CHBlDI4RGe4cUaWU/Wq/U2bV2yZjMH8AfW+w+O/ZeB</latexit><latexit sha1_base64="kyaIzpcNpJhAVERo/lVJG0JKy7I=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5aJG7sRiy50WcE+oA1hMp20QyaTMDMRSwj4K25cKOLW39CdK3/F6WOhrQcuHM65l3vv8RPOlEboyyosLC4trxRXS2vrG5tb9vZOU8WpJLRBYh7Lto8V5UzQhmaa03YiKY58Tlt+eDnyW3dUKhaLWz1MqBvhvmABI1gbybP3QngGQw/BbiAxyRIP5VmSe3YZVdAYcJ44U1KunX9/3B9Xr+qe/dntxSSNqNCEY6U6Dkq0m2GpGeE0L3VTRRNMQtynHUMFjqhys/H5OTw0Sg8GsTQlNByrvycyHCk1jHzTGWE9ULPeSPzP66Q6qLoZE0mqqSCTRUHKoY7hKAvYY5ISzYeGYCKZuRWSATY5aJNYyYTgzL48T5onFQdVnBuTxgWYoAj2wQE4Ag44BTVwDeqgAQjIwCN4Bi/Wg/VkvVpvk9aCNZ3ZBX9gvf8AafqYJQ==</latexit><latexit sha1_base64="kyaIzpcNpJhAVERo/lVJG0JKy7I=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5aJG7sRiy50WcE+oA1hMp20QyaTMDMRSwj4K25cKOLW39CdK3/F6WOhrQcuHM65l3vv8RPOlEboyyosLC4trxRXS2vrG5tb9vZOU8WpJLRBYh7Lto8V5UzQhmaa03YiKY58Tlt+eDnyW3dUKhaLWz1MqBvhvmABI1gbybP3QngGQw/BbiAxyRIP5VmSe3YZVdAYcJ44U1KunX9/3B9Xr+qe/dntxSSNqNCEY6U6Dkq0m2GpGeE0L3VTRRNMQtynHUMFjqhys/H5OTw0Sg8GsTQlNByrvycyHCk1jHzTGWE9ULPeSPzP66Q6qLoZE0mqqSCTRUHKoY7hKAvYY5ISzYeGYCKZuRWSATY5aJNYyYTgzL48T5onFQdVnBuTxgWYoAj2wQE4Ag44BTVwDeqgAQjIwCN4Bi/Wg/VkvVpvk9aCNZ3ZBX9gvf8AafqYJQ==</latexit><latexit sha1_base64="Yfb//NvB4MKGusLZZI1lAiH4HCE=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJWNF70IRS8eK9haaEPYbDft0s0m7G6EEgL+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy9MBdcG42+nsrK6tr5R3axtbe/s7rn7Bx2dZIqyNk1Eoroh0UxwydqGG8G6qWIkDgV7CMc3U//hkSnNE3lvJinzYzKUPOKUGCsF7tEYXaFxgFE/UoTmaYCLPC0Ct44beAa0TLyS1KFEK3C/+oOEZjGThgqidc/DqfFzogynghW1fqZZSuiYDFnPUklipv18dn6BTq0yQFGibEmDZurviZzEWk/i0HbGxIz0ojcV//N6mYku/ZzLNDNM0vmiKBPIJGiaBRpwxagRE0sIVdzeiuiI2ByMTaxmQ/AWX14mnfOGhxveHa43r8s4qnAMJ3AGHlxAE26hBW2gkMMzvMKb8+S8OO/Ox7y14pQzh/AHzucP702U0g==</latexit>

The tune is 
Changed !!



Second order effects
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k = k0
p0
p

<latexit sha1_base64="ogiW7Tx19NEVgnPn6mi1x8wsTGw=">AAAB/nicbVC7SgNBFL3rM8bXqljZDAbBKszaaCMGbSwjmAckyzI7mU2GnX0wMyuEZSG/YmOhiK2/oZ2Vv+LkUWjigQuHc+7l3nv8VHClMf6ylpZXVtfWSxvlza3tnV17b7+pkkxS1qCJSGTbJ4oJHrOG5lqwdioZiXzBWn54M/ZbD0wqnsT3epgyNyL9mAecEm0kzz4M0SUKPYy6gSQ0Tz1c5Gnh2RVcxROgReLMSKV29f0xAoC6Z392ewnNIhZrKohSHQen2s2J1JwKVpS7mWIpoSHps46hMYmYcvPJ+QU6MUoPBYk0FWs0UX9P5CRSahj5pjMieqDmvbH4n9fJdHDh5jxOM81iOl0UZALpBI2zQD0uGdViaAihkptbER0Qk4M2iZVNCM78y4ukeVZ1cNW5M2lcwxQlOIJjOAUHzqEGt1CHBlDI4RGe4cUaWU/Wq/U2bV2yZjMH8AfW+w+O/ZeB</latexit><latexit sha1_base64="kyaIzpcNpJhAVERo/lVJG0JKy7I=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5aJG7sRiy50WcE+oA1hMp20QyaTMDMRSwj4K25cKOLW39CdK3/F6WOhrQcuHM65l3vv8RPOlEboyyosLC4trxRXS2vrG5tb9vZOU8WpJLRBYh7Lto8V5UzQhmaa03YiKY58Tlt+eDnyW3dUKhaLWz1MqBvhvmABI1gbybP3QngGQw/BbiAxyRIP5VmSe3YZVdAYcJ44U1KunX9/3B9Xr+qe/dntxSSNqNCEY6U6Dkq0m2GpGeE0L3VTRRNMQtynHUMFjqhys/H5OTw0Sg8GsTQlNByrvycyHCk1jHzTGWE9ULPeSPzP66Q6qLoZE0mqqSCTRUHKoY7hKAvYY5ISzYeGYCKZuRWSATY5aJNYyYTgzL48T5onFQdVnBuTxgWYoAj2wQE4Ag44BTVwDeqgAQjIwCN4Bi/Wg/VkvVpvk9aCNZ3ZBX9gvf8AafqYJQ==</latexit><latexit sha1_base64="kyaIzpcNpJhAVERo/lVJG0JKy7I=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5aJG7sRiy50WcE+oA1hMp20QyaTMDMRSwj4K25cKOLW39CdK3/F6WOhrQcuHM65l3vv8RPOlEboyyosLC4trxRXS2vrG5tb9vZOU8WpJLRBYh7Lto8V5UzQhmaa03YiKY58Tlt+eDnyW3dUKhaLWz1MqBvhvmABI1gbybP3QngGQw/BbiAxyRIP5VmSe3YZVdAYcJ44U1KunX9/3B9Xr+qe/dntxSSNqNCEY6U6Dkq0m2GpGeE0L3VTRRNMQtynHUMFjqhys/H5OTw0Sg8GsTQlNByrvycyHCk1jHzTGWE9ULPeSPzP66Q6qLoZE0mqqSCTRUHKoY7hKAvYY5ISzYeGYCKZuRWSATY5aJNYyYTgzL48T5onFQdVnBuTxgWYoAj2wQE4Ag44BTVwDeqgAQjIwCN4Bi/Wg/VkvVpvk9aCNZ3ZBX9gvf8AafqYJQ==</latexit><latexit sha1_base64="Yfb//NvB4MKGusLZZI1lAiH4HCE=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJWNF70IRS8eK9haaEPYbDft0s0m7G6EEgL+FS8eFPHq7/Dmv3Hb5qCtDwYe780wMy9MBdcG42+nsrK6tr5R3axtbe/s7rn7Bx2dZIqyNk1Eoroh0UxwydqGG8G6qWIkDgV7CMc3U//hkSnNE3lvJinzYzKUPOKUGCsF7tEYXaFxgFE/UoTmaYCLPC0Ct44beAa0TLyS1KFEK3C/+oOEZjGThgqidc/DqfFzogynghW1fqZZSuiYDFnPUklipv18dn6BTq0yQFGibEmDZurviZzEWk/i0HbGxIz0ojcV//N6mYku/ZzLNDNM0vmiKBPIJGiaBRpwxagRE0sIVdzeiuiI2ByMTaxmQ/AWX14mnfOGhxveHa43r8s4qnAMJ3AGHlxAE26hBW2gkMMzvMKb8+S8OO/Ox7y14pQzh/AHzucP702U0g==</latexit>

k =
k0

1 + �p/p0
<latexit sha1_base64="as2H9cjOWYFE/zEo2k2r4IChFes=">AAACB3icbVDLSsNAFL2pr1pfUZeCDBZBEGriRjdC0Y3LCvYBTQiTyaQdMnkwMxFK6M6Nv+LGhSIu9Rfc+Qfu/AWnj4VWD1w4c869zL3HzziTyrI+jNLc/MLiUnm5srK6tr5hbm61ZJoLQpsk5ano+FhSzhLaVExx2skExbHPaduPLkZ++4YKydLkWg0y6sa4l7CQEay05Jm7ETpDTigwKSLPGhb2oRNQrjDKjjL99syqVbPGQH+JPSXVev3r8xUAGp757gQpyWOaKMKxlF3bypRbYKEY4XRYcXJJM0wi3KNdTRMcU+kW4zuGaF8rAQpToStRaKz+nChwLOUg9nVnjFVfznoj8T+vm6vw1C1YkuWKJmTyUZhzpFI0CgUFTFCi+EATTATTuyLSxzoUpaOr6BDs2ZP/ktZxzbZq9pVO4xwmKMMO7MEB2HACdbiEBjSBwC3cwyM8GXfGg/FsvExaS8Z0Zht+wXj7BjERmzQ=</latexit><latexit sha1_base64="oGaGOQszO+B5NACmkOyzObIFtgg=">AAACB3icbVDLSsNAFJ3UV62vqOBGkMEqCEJN3OhGKLpxWcE+oAlhMpm0QyaTMDMRSujOjf/gF7hxoYgLN/6CO//Anb/g9LHQ1gMXzpxzL3Pv8VNGpbKsT6MwMzs3v1BcLC0tr6yumesbDZlkApM6TlgiWj6ShFFO6ooqRlqpICj2GWn60cXAb94QIWnCr1UvJW6MOpyGFCOlJc/cieAZdEKBcB55Vj+3D52AMIVgepTqt2eWrYo1BJwm9piUq9Xvr7et+72aZ344QYKzmHCFGZKybVupcnMkFMWM9EtOJkmKcIQ6pK0pRzGRbj68ow/3tRLAMBG6uIJD9fdEjmIpe7GvO2OkunLSG4j/ee1MhaduTnmaKcLx6KMwY1AlcBAKDKggWLGeJggLqneFuIt0KEpHV9Ih2JMnT5PGccW2KvaVTuMcjFAE22AXHAAbnIAquAQ1UAcY3IIH8ASejTvj0XgxXketBWM8swn+wHj/AUmWnAY=</latexit><latexit sha1_base64="oGaGOQszO+B5NACmkOyzObIFtgg=">AAACB3icbVDLSsNAFJ3UV62vqOBGkMEqCEJN3OhGKLpxWcE+oAlhMpm0QyaTMDMRSujOjf/gF7hxoYgLN/6CO//Anb/g9LHQ1gMXzpxzL3Pv8VNGpbKsT6MwMzs3v1BcLC0tr6yumesbDZlkApM6TlgiWj6ShFFO6ooqRlqpICj2GWn60cXAb94QIWnCr1UvJW6MOpyGFCOlJc/cieAZdEKBcB55Vj+3D52AMIVgepTqt2eWrYo1BJwm9piUq9Xvr7et+72aZ344QYKzmHCFGZKybVupcnMkFMWM9EtOJkmKcIQ6pK0pRzGRbj68ow/3tRLAMBG6uIJD9fdEjmIpe7GvO2OkunLSG4j/ee1MhaduTnmaKcLx6KMwY1AlcBAKDKggWLGeJggLqneFuIt0KEpHV9Ih2JMnT5PGccW2KvaVTuMcjFAE22AXHAAbnIAquAQ1UAcY3IIH8ASejTvj0XgxXketBWM8swn+wHj/AUmWnAY=</latexit><latexit sha1_base64="yD3498s968zUWXWXl63IUwRyV7w=">AAACB3icbVDLSsNAFJ3UV62vqEtBBosgCHXiRjdC0Y3LCvYBTQiTyaQdMpmEmYlQQndu/BU3LhRx6y+482+ctllo64ELZ865l7n3BBlnSiP0bVWWlldW16rrtY3Nre0de3evo9JcEtomKU9lL8CKciZoWzPNaS+TFCcBp90gvpn43QcqFUvFvR5l1EvwQLCIEayN5NuHMbyCbiQxKWIfjQvn1A0p1xhmZ5l5+3YdNdAUcJE4JamDEi3f/nLDlOQJFZpwrFTfQZn2Ciw1I5yOa26uaIZJjAe0b6jACVVeMb1jDI+NEsIolaaEhlP190SBE6VGSWA6E6yHat6biP95/VxHl17BRJZrKsjsoyjnUKdwEgoMmaRE85EhmEhmdoVkiE0o2kRXMyE48ycvks55w0EN5w7Vm9dlHFVwAI7ACXDABWiCW9ACbUDAI3gGr+DNerJerHfrY9ZascqZffAH1ucPBWeYHQ==</latexit>

Chromaticity

Qx(p) = Qx0 + ⇠
�p

p
<latexit sha1_base64="H8ka4g6OPg1YufuB8SCGVcfHUBs=">AAACEXicbVC7SgNBFL3rM8ZX1NJmMAgRIezaaCMGbSwTMA/IhmV2MmuGzO4OM7OSsCz4BTb+io2FIrZW2ln5K04ehRoPXDiccy/33uMLzpS27U9rbn5hcWk5t5JfXVvf2CxsbTdUnEhC6yTmsWz5WFHOIlrXTHPaEpLi0Oe06fcvRn7zhkrF4uhKDwXthPg6YgEjWBvJK5Rq3qAkDtApqnnpwM7QIXIHDLmBxCR1u5RrjESWiswrFO2yPQaaJc6UFCtnX++3AFD1Ch9uNyZJSCNNOFaq7dhCd1IsNSOcZnk3UVRg0sfXtG1ohEOqOun4owztG6WLgliaijQaqz8nUhwqNQx90xli3VN/vZH4n9dOdHDSSVkkEk0jMlkUJBzpGI3iQV0mKdF8aAgmkplbEelhE4Y2IeZNCM7fl2dJ46js2GWnZtI4hwlysAt7UAIHjqECl1CFOhC4gwd4gmfr3nq0XqzXSeucNZ3ZgV+w3r4Bz1yesg==</latexit><latexit sha1_base64="ythnHYDBFj8SEERrBDjgeQKwJf4=">AAACEXicbVDLSsNAFJ3UV62vqks3g0WoiCVxYzdi0YUuW7APaEqYTCbt0EkyzEwkJeQX3Pgrblwo4taV7lz5K04fC60euHA4517uvcfljEplmp9GbmFxaXklv1pYW9/Y3Cpu77RkFAtMmjhikei4SBJGQ9JUVDHS4YKgwGWk7Q4vx377lghJo/BGjTjpBagfUp9ipLTkFMsNJynzQ3gGG06amBk8gnZCoe0LhFPbI0whyLOUZ06xZFbMCeBfYs1IqXb+9Z4cV6/qTvHD9iIcByRUmCEpu5bJVS9FQlHMSFawY0k4wkPUJ11NQxQQ2UsnH2XwQCse9COhK1Rwov6cSFEg5ShwdWeA1EDOe2PxP68bK7/aS2nIY0VCPF3kxwyqCI7jgR4VBCs20gRhQfWtEA+QDkPpEAs6BGv+5b+kdVKxzIrV0GlcgCnyYA/sgzKwwCmogWtQB02AwR14AE/g2bg3Ho0X43XamjNmM7vgF4y3b6pZn1Y=</latexit><latexit sha1_base64="ythnHYDBFj8SEERrBDjgeQKwJf4=">AAACEXicbVDLSsNAFJ3UV62vqks3g0WoiCVxYzdi0YUuW7APaEqYTCbt0EkyzEwkJeQX3Pgrblwo4taV7lz5K04fC60euHA4517uvcfljEplmp9GbmFxaXklv1pYW9/Y3Cpu77RkFAtMmjhikei4SBJGQ9JUVDHS4YKgwGWk7Q4vx377lghJo/BGjTjpBagfUp9ipLTkFMsNJynzQ3gGG06amBk8gnZCoe0LhFPbI0whyLOUZ06xZFbMCeBfYs1IqXb+9Z4cV6/qTvHD9iIcByRUmCEpu5bJVS9FQlHMSFawY0k4wkPUJ11NQxQQ2UsnH2XwQCse9COhK1Rwov6cSFEg5ShwdWeA1EDOe2PxP68bK7/aS2nIY0VCPF3kxwyqCI7jgR4VBCs20gRhQfWtEA+QDkPpEAs6BGv+5b+kdVKxzIrV0GlcgCnyYA/sgzKwwCmogWtQB02AwR14AE/g2bg3Ho0X43XamjNmM7vgF4y3b6pZn1Y=</latexit><latexit sha1_base64="LQpZzfYbLlxPkBOnlwx/RnLXZIA=">AAACEXicbVDLSsNAFJ34rPUVdelmsAgVoUzc6EYounHZgn1AE8JkOmmHTpJhZiItIb/gxl9x40IRt+7c+TdO2yy09cCFwzn3cu89geBMaYS+rZXVtfWNzdJWeXtnd2/fPjhsqySVhLZIwhPZDbCinMW0pZnmtCskxVHAaScY3U79zgOViiXxvZ4I6kV4ELOQEayN5NvVpj+uijN4DZt+NkY5PIfumEE3lJhkbp9yjaHIM5H7dgXV0AxwmTgFqYACDd/+cvsJSSMaa8KxUj0HCe1lWGpGOM3LbqqowGSEB7RnaIwjqrxs9lEOT43Sh2EiTcUaztTfExmOlJpEgemMsB6qRW8q/uf1Uh1eeRmLRappTOaLwpRDncBpPLDPJCWaTwzBRDJzKyRDbMLQJsSyCcFZfHmZtC9qDqo5TVSp3xRxlMAxOAFV4IBLUAd3oAFagIBH8AxewZv1ZL1Y79bHvHXFKmaOwB9Ynz8vu5wD</latexit>

Tune is dependent on the off-momentum: each particle have a slightly different tune



High order effects:  dp/p = 10-3
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Emittance 
Increase !!



Energy mismatch: 
now closed orbit
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V

⇢
<latexit sha1_base64="D/dx6NlPSqfndzfv4iCX+NDXX4U=">AAAB7HicbVA9SwNBEJ2LXzF+nVpqsRgEq3Bno2XQxjIBLwkkR9jb7CVL9naP3T0hHPkNNhaK2Pob/B12dv4U95IUmvhg4PHeDDPzopQzbTzvyymtrW9sbpW3Kzu7e/sH7uFRS8tMERoQyaXqRFhTzgQNDDOcdlJFcRJx2o7Gt4XffqBKMynuzSSlYYKHgsWMYGOloKdGstJ3q17NmwGtEn9BqvXTj+Y3ADT67mdvIEmWUGEIx1p3fS81YY6VYYTTaaWXaZpiMsZD2rVU4ITqMJ8dO0XnVhmgWCpbwqCZ+nsix4nWkySynQk2I73sFeJ/Xjcz8XWYM5FmhgoyXxRnHBmJis/RgClKDJ9Ygoli9lZERlhhYmw+RQj+8surpHVZ872a37Rp3MAcZTiBM7gAH66gDnfQgAAIMHiEZ3hxhPPkvDpv89aSs5g5hj9w3n8AZB2QnA==</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="55JcZXRTCDbzm7aZ/DsnFq25Jjw=">AAAB7HicbVA9SwNBEJ3zM8avqKUii0GwCnc2WgZtLBPwkkByhL3NXrJkb/fY3RPCkdLaxkIRW39Dfoedv8E/4V6SQhMfDDzem2FmXphwpo3rfjkrq2vrG5uFreL2zu7efungsKFlqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw9vcbz5QpZkU92aU0CDGfcEiRrCxkt9RA1nslspuxZ0CLRNvTsrVk0n9+/F0UuuWPjs9SdKYCkM41rrtuYkJMqwMI5yOi51U0wSTIe7TtqUCx1QH2fTYMTq3Sg9FUtkSBk3V3xMZjrUexaHtjLEZ6EUvF//z2qmJroOMiSQ1VJDZoijlyEiUf456TFFi+MgSTBSztyIywAoTY/PJQ/AWX14mjcuK51a8uk3jBmYowDGcwQV4cAVVuIMa+ECAwRO8wKsjnGfnzXmfta4485kj+APn4wdCYpIC</latexit><latexit sha1_base64="4rAa5FyBsL0c8/K9lWnzF2WjfJs=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqex60WPRi8cKbltol5JNs21oNlmSrFCW/gYvHhTx6g/y5r8x2+5BWx8MPN6bYWZelApurOd9o8rG5tb2TnW3trd/cHhUPz7pGJVpygKqhNK9iBgmuGSB5VawXqoZSSLButH0rvC7T0wbruSjnaUsTMhY8phTYp0UDPRE1Yb1htf0FsDrxC9JA0q0h/WvwUjRLGHSUkGM6fteasOcaMupYPPaIDMsJXRKxqzvqCQJM2G+OHaOL5wywrHSrqTFC/X3RE4SY2ZJ5DoTYidm1SvE/7x+ZuObMOcyzSyTdLkozgS2Chef4xHXjFoxc4RQzd2tmE6IJtS6fIoQ/NWX10nnqul7Tf/Ba7RuyziqcAbncAk+XEML7qENAVDg8Ayv8IYkekHv6GPZWkHlzCn8Afr8AVQjjlc=</latexit>

p

q
= ⇢B0

<latexit sha1_base64="WAQbQVjPCkUdl8aAiRZCp13Pq+w=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJG92IpW5cVrAPaEKYTCft0MnDmYlQYkB/xY0LRdz6Gbpz5a84fSy09cCFwzn3cu89fsKZVJb1ZRQWFpeWV4qrpbX1jc0tc3unKeNUENogMY9F28eSchbRhmKK03YiKA59Tlv+4GLkt26pkCyOrtUwoW6IexELGMFKS5655wQCkyzJs5scnSFH9GNU8yzPLFsVaww0T+wpKVfPvz/uAaDumZ9ONyZpSCNFOJayY1uJcjMsFCOc5iUnlTTBZIB7tKNphEMq3Wx8f44OtdJFQSx0RQqN1d8TGQ6lHIa+7gyx6stZbyT+53VSFZy6GYuSVNGITBYFKUcqRqMwUJcJShQfaoKJYPpWRPpYB6J0ZCUdgj378jxpHldsq2Jf6TRqMEER9uEAjsCGE6jCJdShAQTu4BGe4cV4MJ6MV+Nt0lowpjO78AfG+w+T+5gO</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="XxcMLPI/XNPnS2mGvIl49RHD3so=">AAAB/3icbVC7TsMwFHV4lvIKILGwWFRILFQJC10QVRlgLBJ9SE0UOa7TWnXsYDuIKnTgV1gYQIiVz4CNiV/BfQzQcqQrHZ1zr+69J0wYVdpxvqy5+YXFpeXcSn51bX1j097ariuRSkxqWDAhmyFShFFOappqRpqJJCgOGWmEvfOh37glUlHBr3U/IX6MOpxGFCNtpMDe9SKJcJYMspsBPIWe7ApYCZzALjhFZwQ4S9wJKZTPvj/ujkoX1cD+9NoCpzHhGjOkVMt1Eu1nSGqKGRnkvVSRBOEe6pCWoRzFRPnZ6P4BPDBKG0ZCmuIajtTfExmKlerHoemMke6qaW8o/ue1Uh2V/IzyJNWE4/GiKGVQCzgMA7apJFizviEIS2puhbiLTCDaRJY3IbjTL8+S+nHRdYrulUmjAsbIgT2wDw6BC05AGVyCKqgBDO7BI3gGL9aD9WS9Wm/j1jlrMrMD/sB6/wFu+Jiy</latexit><latexit sha1_base64="lUxsfJWvCsoAcSVOttesL1IP/2g=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARXJWMG90IpW5cVrAP6Awlk2ba0EwyJhmhjLPwV9y4UMStv+HOvzFtZ6GtBy4czrmXe+8JE860QejbKa2srq1vlDcrW9s7u3vu/kFby1QR2iKSS9UNsaacCdoyzHDaTRTFcchpJxxfT/3OA1WaSXFnJgkNYjwULGIEGyv13SM/UphkSZ7d5/AK+mokYaOP+m4V1dAMcJl4BamCAs2+++UPJEljKgzhWOuehxITZFgZRjjNK36qaYLJGA9pz1KBY6qDbHZ/Dk+tMoCRVLaEgTP190SGY60ncWg7Y2xGetGbiv95vdREl0HGRJIaKsh8UZRyaCSchgEHTFFi+MQSTBSzt0IywjYQYyOr2BC8xZeXSfu85qGad4uq9UYRRxkcgxNwBjxwAergBjRBCxDwCJ7BK3hznpwX5935mLeWnGLmEPyB8/kD9EuVXw==</latexit>

Transverse displacement

p = p0 + �p
<latexit sha1_base64="FfKVZbT4mW9tIlt5PUgRd3oVmY8=">AAAB+3icbVDLSgMxFL1TX7W+xrrURbAIglBm3OhGKLpx2YJ9QDuUTCZtQzOZkGTEMvRX3LhQxK3gd7hz56eYPhbaeuDCyTn3kntPKDnTxvO+nNzK6tr6Rn6zsLW9s7vn7hcbOkkVoXWS8ES1QqwpZ4LWDTOctqSiOA45bYbDm4nfvKdKs0TcmZGkQYz7gvUYwcZKXbco0RWSXQ+doU5EucH24Za8sjcFWib+nJQqRx+1bwCodt3PTpSQNKbCEI61bvueNEGGlWGE03Ghk2oqMRniPm1bKnBMdZBNdx+jE6tEqJcoW8Kgqfp7IsOx1qM4tJ0xNgO96E3E/7x2anqXQcaETA0VZPZRL+XIJGgSBIqYosTwkSWYKGZ3RWSAFSbGxlWwIfiLJy+TxnnZ98p+zaZxDTPk4RCO4RR8uIAK3EIV6kDgAR7hGV6csfPkvDpvs9acM585gD9w3n8AXi+U7Q==</latexit><latexit sha1_base64="9K45D2YAKR9JTOZlNBgV12Pjm48=">AAAB+3icbVDLSgMxFM34rPU11qUiwSIIQplxoxuh6MZlC/YB7VAymTttaCYzJBmxDF36G25cKOJW6He48xv8CdPHQlsPXDg5515y7/ETzpR2nC9raXlldW09t5Hf3Nre2bX3CnUVp5JCjcY8lk2fKOBMQE0zzaGZSCCRz6Hh92/GfuMepGKxuNODBLyIdAULGSXaSB27kOArnHQcfIbbAXBNzMMuOiVnArxI3Bkplg9H1e/Ho1GlY3+2g5imEQhNOVGq5TqJ9jIiNaMchvl2qiAhtE+60DJUkAiUl012H+ITowQ4jKUpofFE/T2RkUipQeSbzojonpr3xuJ/XivV4aWXMZGkGgSdfhSmHOsYj4PAAZNANR8YQqhkZldMe0QSqk1ceROCO3/yIqmfl1yn5FZNGtdoihw6QMfoFLnoApXRLaqgGqLoAT2hF/RqDa1n6816n7YuWbOZffQH1scPPHSWUw==</latexit><latexit sha1_base64="9K45D2YAKR9JTOZlNBgV12Pjm48=">AAAB+3icbVDLSgMxFM34rPU11qUiwSIIQplxoxuh6MZlC/YB7VAymTttaCYzJBmxDF36G25cKOJW6He48xv8CdPHQlsPXDg5515y7/ETzpR2nC9raXlldW09t5Hf3Nre2bX3CnUVp5JCjcY8lk2fKOBMQE0zzaGZSCCRz6Hh92/GfuMepGKxuNODBLyIdAULGSXaSB27kOArnHQcfIbbAXBNzMMuOiVnArxI3Bkplg9H1e/Ho1GlY3+2g5imEQhNOVGq5TqJ9jIiNaMchvl2qiAhtE+60DJUkAiUl012H+ITowQ4jKUpofFE/T2RkUipQeSbzojonpr3xuJ/XivV4aWXMZGkGgSdfhSmHOsYj4PAAZNANR8YQqhkZldMe0QSqk1ceROCO3/yIqmfl1yn5FZNGtdoihw6QMfoFLnoApXRLaqgGqLoAT2hF/RqDa1n6816n7YuWbOZffQH1scPPHSWUw==</latexit><latexit sha1_base64="2ChKuGx9TA88CHLvatOv/4UkKh4=">AAAB+3icbVDLSgMxFM3UV62vsS7dBIsgCCXjRjdC0Y3LCvYB7VAymTttaGYmJBmxDP0VNy4UceuPuPNvTNtZaOuBCyfn3EvuPYEUXBtCvp3S2vrG5lZ5u7Kzu7d/4B5W2zrNFIMWS0WqugHVIHgCLcONgK5UQONAQCcY3878ziMozdPkwUwk+DEdJjzijBorDdyqxNdYDgg+x/0QhKH24dZIncyBV4lXkBoq0By4X/0wZVkMiWGCat3ziDR+TpXhTMC00s80SMrGdAg9SxMag/bz+e5TfGqVEEepspUYPFd/T+Q01noSB7Yzpmakl72Z+J/Xy0x05ec8kZmBhC0+ijKBTYpnQeCQK2BGTCyhTHG7K2YjqigzNq6KDcFbPnmVtC/qHql796TWuCniKKNjdILOkIcuUQPdoSZqIYae0DN6RW/O1Hlx3p2PRWvJKWaO0B84nz9ONZKo</latexit>

Uniform B-field

�x
<latexit sha1_base64="GxZaTsw1++dmGaotXVberYP3BeM=">AAAB73icbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlAsoTZySQZMju7zpwVwxLwGWwsFLH1SeztfBsnl0ITfxj4+P9zmHNOmEhh0PO+nYXFpeWV1dyau76xubWd39mtmjjVjFdYLGNdD6nhUiheQYGS1xPNaRRKXgv7l6O8ds+1EbG6xUHCg4h2legIRtFa9eYVl0jJQytf8IreWGQe/CkUzj/ds0cAKLfyX812zNKIK2SSGtPwvQSDjGoUTPKh20wNTyjr0y5vWFQ04ibIxvMOyaF12qQTa/sUkrH7uyOjkTGDKLSVEcWemc1G5n9ZI8XOaZAJlaTIFZt81EklwZiMlidtoTlDObBAmRZ2VsJ6VFOG9kSuPYI/u/I8VI+Lvlf0b7xC6QImysE+HMAR+HACJbiGMlSAgYQneIFX5855dt6c90npgjPt2YM/cj5+AAOMkXE=</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="Hwx3HPZILxGvKQ4jOoA83x1WuBw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0vegzqwWME84BkCbOT3mTI7MOZXjGE/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKmnIdb+dldW19Y3NwlZxe2d3b790cNgwSaYF1kWiEt0KuEElY6yTJIWtVCOPAoXNYHg99ZuPqI1M4nsapehHvB/LUApOVmp1blARZ0/dUtmtuDOwZeLlpAw5at3SV6eXiCzCmITixrQ9NyV/zDVJoXBS7GQGUy6GvI9tS2MeofHHs3sn7NQqPRYm2lZMbKb+nhjzyJhRFNjOiNPALHpT8T+vnVF46Y9lnGaEsZgvCjPFKGHT51lPahSkRpZwoaW9lYkB11yQjahoQ/AWX14mjfOK51a8O7dcvcrjKMAxnMAZeHABVbiFGtRBgIJneIU358F5cd6dj3nripPPHMEfOJ8/lEWPpA==</latexit>

�x
<latexit sha1_base64="GxZaTsw1++dmGaotXVberYP3BeM=">AAAB73icbZC7SgNBFIbPeo3rLWppMxgEq7Bro40Y1MIygrlAsoTZySQZMju7zpwVwxLwGWwsFLH1SeztfBsnl0ITfxj4+P9zmHNOmEhh0PO+nYXFpeWV1dyau76xubWd39mtmjjVjFdYLGNdD6nhUiheQYGS1xPNaRRKXgv7l6O8ds+1EbG6xUHCg4h2legIRtFa9eYVl0jJQytf8IreWGQe/CkUzj/ds0cAKLfyX812zNKIK2SSGtPwvQSDjGoUTPKh20wNTyjr0y5vWFQ04ibIxvMOyaF12qQTa/sUkrH7uyOjkTGDKLSVEcWemc1G5n9ZI8XOaZAJlaTIFZt81EklwZiMlidtoTlDObBAmRZ2VsJ6VFOG9kSuPYI/u/I8VI+Lvlf0b7xC6QImysE+HMAR+HACJbiGMlSAgYQneIFX5855dt6c90npgjPt2YM/cj5+AAOMkXE=</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="7JY/EGAZfzlNzhEDRCRfuLkeJdo=">AAAB73icbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZiUAvLCOYCyRJmJ2eTIbMXZ86KYclL2FgoIlj5JPY24ts4uRSa+MPAx/+fw5xz/EQKjY7zbeUWFpeWV/Kr9tr6xuZWYXunpuNUcajyWMaq4TMNUkRQRYESGokCFvoS6n7/YpTX70BpEUc3OEjAC1k3EoHgDI3VaF2CREbv24WiU3LGovPgTqF49mGfJm9fdqVd+Gx1Yp6GECGXTOum6yToZUyh4BKGdivVkDDeZ11oGoxYCNrLxvMO6YFxOjSIlXkR0rH7uyNjodaD0DeVIcOens1G5n9ZM8XgxMtElKQIEZ98FKSSYkxHy9OOUMBRDgwwroSZlfIeU4yjOZFtjuDOrjwPtaOS65Tca6dYPicT5cke2SeHxCXHpEyuSIVUCSeSPJAn8mzdWo/Wi/U6Kc1Z055d8kfW+w/1DJLl</latexit><latexit sha1_base64="Hwx3HPZILxGvKQ4jOoA83x1WuBw=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0vegzqwWME84BkCbOT3mTI7MOZXjGE/IQXD4p49Xe8+TdOkj1oYkFDUdVNd1eQKmnIdb+dldW19Y3NwlZxe2d3b790cNgwSaYF1kWiEt0KuEElY6yTJIWtVCOPAoXNYHg99ZuPqI1M4nsapehHvB/LUApOVmp1blARZ0/dUtmtuDOwZeLlpAw5at3SV6eXiCzCmITixrQ9NyV/zDVJoXBS7GQGUy6GvI9tS2MeofHHs3sn7NQqPRYm2lZMbKb+nhjzyJhRFNjOiNPALHpT8T+vnVF46Y9lnGaEsZgvCjPFKGHT51lPahSkRpZwoaW9lYkB11yQjahoQ/AWX14mjfOK51a8O7dcvcrjKMAxnMAZeHABVbiFGtRBgIJneIU358F5cd6dj3nripPPHMEfOJ8/lEWPpA==</latexit>

�x = 2⇢
�p

p
<latexit sha1_base64="zKvApKm4qNVzi5oAPuupPv0T+SU=">AAACDXicbVA9SwNBEJ3zM8avU0ubxShYhbs02ohBLSwjmA/IHWFvby9ZsvfB7p4YjoC1jX/FxkIRW2vtrPwrbi4pNPHBwOO9GWbmeQlnUlnWlzE3v7C4tFxYKa6urW9smlvbDRmngtA6iXksWh6WlLOI1hVTnLYSQXHocdr0+ucjv3lDhWRxdK0GCXVD3I1YwAhWWuqY+84F5QqjW3SCKsgRvRg5gcAkc/xcT4ZZMuyYJats5UCzxJ6QUvX0++MOAGod89PxY5KGNFKEYynbtpUoN8NCMcLpsOikkiaY9HGXtjWNcEilm+XfDNGBVnwUxEJXpFCu/p7IcCjlIPR0Z4hVT057I/E/r52q4NjNWJSkikZkvChIOVIxGkWDfCYoUXygCSaC6VsR6WEdhtIBFnUI9vTLs6RRKdtW2b7SaZzBGAXYhT04BBuOoAqXUIM6ELiHR3iGF+PBeDJejbdx65wxmdmBPzDefwB8eZ1+</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="LbXUg7B7exuyES9DIui/iu5SJHc=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwY0m6sRuxqKDLCvYBTSiTyaQdOsmEmYm0hP6AG3/FjQtF3LrWnSt/xWnahbYeuHA4517uvceLGZXKsr6M3MLi0vJKfrWwtr6xuWVu7zQkTwQmdcwZFy0PScJoROqKKkZasSAo9Bhpev2Lsd+8I0JSHt2qYUzcEHUjGlCMlJY65oFzSZhCcABPYRk6osehEwiEU8fP9HiUxqOOWbRKVgY4T+wpKVbPvj8Gx5WrWsf8dHyOk5BECjMkZdu2YuWmSCiKGRkVnESSGOE+6pK2phEKiXTT7JsRPNSKDwMudEUKZurviRSFUg5DT3eGSPXkrDcW//PaiQoqbkqjOFEkwpNFQcKg4nAcDfSpIFixoSYIC6pvhbiHdBhKB1jQIdizL8+TRrlkWyX7RqdxDibIgz2wD46ADU5AFVyDGqgDDO7BI3gGL8aD8WS8Gm+T1pwxndkFf2C8/wBXdp4i</latexit><latexit sha1_base64="WNx65FmsAqKWP8xO2Pnv9zhdkSA=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKukCC1IFDIxFog+piSrHcVqrjmPZDqKK8gMs/AoLAwixsrPxN7hpBmg50pWOzrlX994TCEaVdpxva2l5ZXVtvbJR3dza3tm19/Y7KkklJm2csET2AqQIo5y0NdWM9IQkKA4Y6Qbjq6nfvSdS0YTf6YkgfoyGnEYUI22kgX3sXROmEXyAF7ABPTlKoBdJhDMvLHSRZyIf2DWn7hSAi8QtSQ2UaA3sLy9McBoTrjFDSvVdR2g/Q1JTzEhe9VJFBMJjNCR9QzmKifKz4pscnhglhFEiTXENC/X3RIZipSZxYDpjpEdq3puK/3n9VEfnfka5SDXheLYoShnUCZxGA0MqCdZsYgjCkppbIR4hE4Y2AVZNCO78y4uk06i7Tt29dWrNyzKOCjgER+AUuOAMNMENaIE2wOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w/cyZrP</latexit>New closed 

orbit

xco = ⇢
�p

p
<latexit sha1_base64="vr38fTsF2TW/RUnGLT4I+nnBwMU=">AAACCnicbVC7SgNBFL3rM8bXqqXNaBCswq6NNmLQxjKCeUA2LLOT2WTI7M4yMyuGZcHOxl+xsVDE1h/QzspfcfIoNPHAhcM593LvPUHCmdKO82XNzS8sLi0XVoqra+sbm/bWdl2JVBJaI4IL2QywopzFtKaZ5rSZSIqjgNNG0L8Y+o0bKhUT8bUeJLQd4W7MQkawNpJv7936GRE5OkXIkz2BvFBiknkdyjVGSZ4luW+XnLIzApol7oSUKmffH3cAUPXtT68jSBrRWBOOlWq5TqLbGZaaEU7zopcqmmDSx13aMjTGEVXtbPRKjg6M0kGhkKZijUbq74kMR0oNosB0Rlj31LQ3FP/zWqkOT9oZi5NU05iMF4UpR1qgYS6owyQlmg8MwUQycysiPWzC0Ca9ognBnX55ltSPyq5Tdq9MGucwRgF2YR8OwYVjqMAlVKEGBO7hEZ7hxXqwnqxX623cOmdNZnbgD6z3H1JcnPE=</latexit><latexit sha1_base64="v0p4WkKV8dxM+73yMAXxF3kyJHA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCGxUCUsdEFUMMBYJPqQmihyHKe16sSR7aBWUWYWfoWFAYRY+QHYmPgV3McALUe60tE59+ree/yEUaks68soLCwuLa8UV0tr6xubW+b2TlPyVGDSwJxx0faRJIzGpKGoYqSdCIIin5GW378c+a07IiTl8a0aJsSNUDemIcVIackz9wdehnkOzyB0RI9DJxQIZ05AmEIwybMk98yyVbHGgPPEnpJy7fz7Y3Bcvap75qcTcJxGJFaYISk7tpUoN0NCUcxIXnJSSRKE+6hLOprGKCLSzcav5PBQKwEMudAVKzhWf09kKJJyGPm6M0KqJ2e9kfif10lVWHUzGiepIjGeLApTBhWHo1xgQAXBig01QVhQfSvEPaTDUDq9kg7Bnn15njRPKrZVsW90GhdggiLYAwfgCNjgFNTANaiDBsDgHjyCZ/BiPBhPxqvxNmktGNOZXfAHxvsPLVmdlQ==</latexit><latexit sha1_base64="v0p4WkKV8dxM+73yMAXxF3kyJHA=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCGxUCUsdEFUMMBYJPqQmihyHKe16sSR7aBWUWYWfoWFAYRY+QHYmPgV3McALUe60tE59+ree/yEUaks68soLCwuLa8UV0tr6xubW+b2TlPyVGDSwJxx0faRJIzGpKGoYqSdCIIin5GW378c+a07IiTl8a0aJsSNUDemIcVIackz9wdehnkOzyB0RI9DJxQIZ05AmEIwybMk98yyVbHGgPPEnpJy7fz7Y3Bcvap75qcTcJxGJFaYISk7tpUoN0NCUcxIXnJSSRKE+6hLOprGKCLSzcav5PBQKwEMudAVKzhWf09kKJJyGPm6M0KqJ2e9kfif10lVWHUzGiepIjGeLApTBhWHo1xgQAXBig01QVhQfSvEPaTDUDq9kg7Bnn15njRPKrZVsW90GhdggiLYAwfgCNjgFNTANaiDBsDgHjyCZ/BiPBhPxqvxNmktGNOZXfAHxvsPLVmdlQ==</latexit><latexit sha1_base64="/5y5yBcu1avcCkCi+vbiuzVqb08=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKmGBBamChbFI9CE1UeS4TmvVsS3bQVRRZhZ+hYUBhFj5Ajb+BrfNAC1HutLROffq3ntiyag2nvftLC2vrK6tVzaqm1vbO7vu3n5bi0xh0sKCCdWNkSaMctIy1DDSlYqgNGakE4+uJ37nnihNBb8zY0nCFA04TShGxkqRe/QQ5VgU8BLCQA0FDBKFcB70CTMIyiKXReTWvLo3BVwkfklqoEQzcr+CvsBZSrjBDGnd8z1pwhwpQzEjRTXINJEIj9CA9CzlKCU6zKevFPDEKn2YCGWLGzhVf0/kKNV6nMa2M0VmqOe9ifif18tMchHmlMvMEI5ni5KMQSPgJBfYp4pgw8aWIKyovRXiIbJhGJte1Ybgz7+8SNpndd+r+7derXFVxlEBh+AYnAIfnIMGuAFN0AIYPIJn8ArenCfnxXl3PmatS045cwD+wPn8AbKsmkI=</latexit>
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x(s) = xf (s) +Dx(s)
�p

p
<latexit sha1_base64="2WOhlgxpC57nHpeOh/z9kWb+cNc=">AAACEnicbZC7SgNBFIbPxluMt6ilzWAQEoSwa6ONGNTCMoK5QLIss5PZZMjshZlZSVgCvoGNr2JjoYitjXZWvoqTTQpN/GHg4z/ncOb8bsSZVKb5ZWQWFpeWV7KrubX1jc2t/PZOXYaxILRGQh6Kposl5SygNcUUp81IUOy7nDbc/sW43rilQrIwuFHDiNo+7gbMYwQrbTn50qAoS+gUDRxvDIfo0kmdticwSdodyhVG0SiJRk6+YJbNVGgerCkUKmffH3cAUHXyn+1OSGKfBopwLGXLMiNlJ1goRjgd5dqxpBEmfdylLY0B9qm0k/SkETrQTgd5odAvUCh1f08k2Jdy6Lu608eqJ2drY/O/WitW3omdsCCKFQ3IZJEXc6RCNM4HdZigRPGhBkwE039FpId1GEqnmNMhWLMnz0P9qGyZZetap3EOE2VhD/ahCBYcQwWuoAo1IHAPj/AML8aD8WS8Gm+T1owxndmFPzLefwBm7Z5i</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="CIJGnfffGi1OCoECCrct+QNUM7w=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWoSSuNGNUNSFywr2Ak0Ik8mkHTq5MDORlpBncOOruHGhiFtX7nwbJ2kW2vrDwMd/zuHM+d2YUSEN41urrKyurW9UN2tb2zu7e/r+QU9ECcekiyMW8YGLBGE0JF1JJSODmBMUuIz03cl1Xu8/EC5oFN7LWUzsAI1C6lOMpLIcvTltiCa8hFPHz+EU3jiFY/kc4dTyCJMIxlkaZ45eN1pGIbgMZgl1UKrj6F+WF+EkIKHEDAkxNI1Y2inikmJGspqVCBIjPEEjMlQYooAIOy1OyuCJcjzoR1y9UMLC/T2RokCIWeCqzgDJsVis5eZ/tWEi/Qs7pWGcSBLi+SI/YVBGMM8HepQTLNlMAcKcqr9CPEYqDKlSrKkQzMWTl6F31jKNlnln1NtXZRxVcASOQQOY4By0wS3ogC7A4BE8g1fwpj1pL9q79jFvrWjlzCH4I+3zB8c9m7M=</latexit>
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x(s) = xf (s) +Dx(s)
�p

p
<latexit sha1_base64="2WOhlgxpC57nHpeOh/z9kWb+cNc=">AAACEnicbZC7SgNBFIbPxluMt6ilzWAQEoSwa6ONGNTCMoK5QLIss5PZZMjshZlZSVgCvoGNr2JjoYitjXZWvoqTTQpN/GHg4z/ncOb8bsSZVKb5ZWQWFpeWV7KrubX1jc2t/PZOXYaxILRGQh6Kposl5SygNcUUp81IUOy7nDbc/sW43rilQrIwuFHDiNo+7gbMYwQrbTn50qAoS+gUDRxvDIfo0kmdticwSdodyhVG0SiJRk6+YJbNVGgerCkUKmffH3cAUHXyn+1OSGKfBopwLGXLMiNlJ1goRjgd5dqxpBEmfdylLY0B9qm0k/SkETrQTgd5odAvUCh1f08k2Jdy6Lu608eqJ2drY/O/WitW3omdsCCKFQ3IZJEXc6RCNM4HdZigRPGhBkwE039FpId1GEqnmNMhWLMnz0P9qGyZZetap3EOE2VhD/ahCBYcQwWuoAo1IHAPj/AML8aD8WS8Gm+T1owxndmFPzLefwBm7Z5i</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="CIJGnfffGi1OCoECCrct+QNUM7w=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWoSSuNGNUNSFywr2Ak0Ik8mkHTq5MDORlpBncOOruHGhiFtX7nwbJ2kW2vrDwMd/zuHM+d2YUSEN41urrKyurW9UN2tb2zu7e/r+QU9ECcekiyMW8YGLBGE0JF1JJSODmBMUuIz03cl1Xu8/EC5oFN7LWUzsAI1C6lOMpLIcvTltiCa8hFPHz+EU3jiFY/kc4dTyCJMIxlkaZ45eN1pGIbgMZgl1UKrj6F+WF+EkIKHEDAkxNI1Y2inikmJGspqVCBIjPEEjMlQYooAIOy1OyuCJcjzoR1y9UMLC/T2RokCIWeCqzgDJsVis5eZ/tWEi/Qs7pWGcSBLi+SI/YVBGMM8HepQTLNlMAcKcqr9CPEYqDKlSrKkQzMWTl6F31jKNlnln1NtXZRxVcASOQQOY4By0wS3ogC7A4BE8g1fwpj1pL9q79jFvrWjlzCH4I+3zB8c9m7M=</latexit>

-0.01

-0.005

0

0.005

0.01

-0.06-0.04-0.02 0 0.020.040.06

x

X’

-0.01

-0.005

0

0.005

0.01

-0.06-0.04-0.02 0 0.020.040.06
-0.01

-0.005

0

0.005

0.01

-0.06-0.04-0.02 0 0.020.040.06
-0.01

-0.005

0

0.005

0.01

-0.06-0.04-0.02 0 0.020.040.06
-0.01

-0.005

0

0.005

0.01

-0.06-0.04-0.02 0 0.020.040.06G. Franchetti



Dispersion mis-Matching

12/4/2017 56

x(s) = xf (s) +Dx(s)
�p

p
<latexit sha1_base64="2WOhlgxpC57nHpeOh/z9kWb+cNc=">AAACEnicbZC7SgNBFIbPxluMt6ilzWAQEoSwa6ONGNTCMoK5QLIss5PZZMjshZlZSVgCvoGNr2JjoYitjXZWvoqTTQpN/GHg4z/ncOb8bsSZVKb5ZWQWFpeWV7KrubX1jc2t/PZOXYaxILRGQh6Kposl5SygNcUUp81IUOy7nDbc/sW43rilQrIwuFHDiNo+7gbMYwQrbTn50qAoS+gUDRxvDIfo0kmdticwSdodyhVG0SiJRk6+YJbNVGgerCkUKmffH3cAUHXyn+1OSGKfBopwLGXLMiNlJ1goRjgd5dqxpBEmfdylLY0B9qm0k/SkETrQTgd5odAvUCh1f08k2Jdy6Lu608eqJ2drY/O/WitW3omdsCCKFQ3IZJEXc6RCNM4HdZigRPGhBkwE039FpId1GEqnmNMhWLMnz0P9qGyZZetap3EOE2VhD/ahCBYcQwWuoAo1IHAPj/AML8aD8WS8Gm+T1owxndmFPzLefwBm7Z5i</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="ikvc9Q78jQ9EsQXlqfR46jfh+2I=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWsSSuLEbsaigywr2Am0Jk8mkHTq5MDORlpBncOOruHGhiFs3unPlqzhJu9DWHwY+/nMOZ85vh4wKaRhfWm5hcWl5Jb9aWFvf2NzSt3eaIog4Jg0csIC3bSQIoz5pSCoZaYecIM9mpGUPL9J6645wQQP/Vo5D0vNQ36cuxUgqy9LLo5Iow1M4stwUDuGllTldlyMcdx3CJIJhEoeJpReNipEJzoM5hWLt7PtjdFS9qlv6Z9cJcOQRX2KGhOiYRih7MeKSYkaSQjcSJER4iPqko9BHHhG9ODspgQfKcaAbcPV8CTP390SMPCHGnq06PSQHYraWmv/VOpF0q72Y+mEkiY8ni9yIQRnANB/oUE6wZGMFCHOq/grxAKkwpEqxoEIwZ0+eh+ZxxTQq5o1K4xxMlAd7YB+UgAlOQA1cgzpoAAzuwSN4Bi/ag/akvWpvk9acNp3ZBX+kvf8AQeqfBg==</latexit><latexit sha1_base64="CIJGnfffGi1OCoECCrct+QNUM7w=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWoSSuNGNUNSFywr2Ak0Ik8mkHTq5MDORlpBncOOruHGhiFtX7nwbJ2kW2vrDwMd/zuHM+d2YUSEN41urrKyurW9UN2tb2zu7e/r+QU9ECcekiyMW8YGLBGE0JF1JJSODmBMUuIz03cl1Xu8/EC5oFN7LWUzsAI1C6lOMpLIcvTltiCa8hFPHz+EU3jiFY/kc4dTyCJMIxlkaZ45eN1pGIbgMZgl1UKrj6F+WF+EkIKHEDAkxNI1Y2inikmJGspqVCBIjPEEjMlQYooAIOy1OyuCJcjzoR1y9UMLC/T2RokCIWeCqzgDJsVis5eZ/tWEi/Qs7pWGcSBLi+SI/YVBGMM8HepQTLNlMAcKcqr9CPEYqDKlSrKkQzMWTl6F31jKNlnln1NtXZRxVcASOQQOY4By0wS3ogC7A4BE8g1fwpj1pL9q79jFvrWjlzCH4I+3zB8c9m7M=</latexit>
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Driven systems  à Resonances

F||

Mg

✓

!f

!(✓0)

14.11.2017 G. Franchetti 57



Resonances on working diagram
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|n|+ |m| = order

nQx +mQy = N



Resonances à SIS18
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Not covered now
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COD

Theory of resonances

High intensity

Ripples

Courant-Snyder

Mentoring Program à COMING SOON !


