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How to make spacetime vibrate with dancing black holes ? 

Rencontre des Jeunes Physicien(n)e(s)                                               23 nov 2018 — Collège de France

 —  Paul Ramond — 

   Laboratoire Univers et THéories



Summary

2

1. General 

Relativity

2. Gravitational 

Waves

3. My PhD

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>

J2
<latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit>J,Ω)

(E, J,Ω)

RJP 2018                                                                                                                                                                                          Paul Ramond
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m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
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(E, J,Ω)

RJP 2018                                                                                                                                                                                          Paul Ramond



General Relativity
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- Theory of Space, Time and Gravitation  

- Formulated by A. Einstein between 1915 and 1918 

- Never proved wrong (so far), tested in strong et weak fields 

- Daily life application : GPS, satellites & interplanetary travel 

- Contains newtonian gravitation and special relativity 

- Corrects : precession of elliptic orbits, time delay of light, … 

- New predictions : black holes, expansion of the Universe,…

And Gravitational Waves !

RJP 2018                                                                                                                                                                                          Paul Ramond



Newtonian Gravity
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Mass 
density

Poisson Equation ∆Ψ= 4⇡G%(
<latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit>

G%(
<latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit>

∆Ψ(
<latexit sha1_base64="t4UvZgxj9GcB+9cbfeCPq5Ha4eU="></latexit><latexit sha1_base64="t4UvZgxj9GcB+9cbfeCPq5Ha4eU="></latexit><latexit sha1_base64="t4UvZgxj9GcB+9cbfeCPq5Ha4eU="></latexit><latexit sha1_base64="t4UvZgxj9GcB+9cbfeCPq5Ha4eU="></latexit>

a b

c

a
2
+ b

2
= c

2
<latexit sha1_base64="ja6ROGkN7ccQDSX+s2GeNPj/lrc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEQShJEXQjFN24rGAf0KZlMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsP3MvhnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9ie3md9+pFKxSDzoaUy9EI8ECxjB2kgDu4z7NXSOfNOvEenXBnbFqTpzoFXi5qQCORoD+6s3jEgSUqEJx0p1XSfWXoqlZoTTWamXKBpjMsEj2jVU4JAqL50fPkOnRhmiIJKmhEZz9fdGikOlpqFvJkOsx2rZy8T/vG6igysvZSJONBVk8VCQcKQjlKWAhkxSovnUEEwkM7ciMsYSE22yKpkQ3OUvr5JWreo6Vff+olK/yeMowjGcwBm4cAl1uIMGNIFAAs/wCm/Wk/VivVsfi9GCle8cwR9Ynz90LJD/</latexit><latexit sha1_base64="ja6ROGkN7ccQDSX+s2GeNPj/lrc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEQShJEXQjFN24rGAf0KZlMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsP3MvhnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9ie3md9+pFKxSDzoaUy9EI8ECxjB2kgDu4z7NXSOfNOvEenXBnbFqTpzoFXi5qQCORoD+6s3jEgSUqEJx0p1XSfWXoqlZoTTWamXKBpjMsEj2jVU4JAqL50fPkOnRhmiIJKmhEZz9fdGikOlpqFvJkOsx2rZy8T/vG6igysvZSJONBVk8VCQcKQjlKWAhkxSovnUEEwkM7ciMsYSE22yKpkQ3OUvr5JWreo6Vff+olK/yeMowjGcwBm4cAl1uIMGNIFAAs/wCm/Wk/VivVsfi9GCle8cwR9Ynz90LJD/</latexit><latexit sha1_base64="ja6ROGkN7ccQDSX+s2GeNPj/lrc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEQShJEXQjFN24rGAf0KZlMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsP3MvhnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9ie3md9+pFKxSDzoaUy9EI8ECxjB2kgDu4z7NXSOfNOvEenXBnbFqTpzoFXi5qQCORoD+6s3jEgSUqEJx0p1XSfWXoqlZoTTWamXKBpjMsEj2jVU4JAqL50fPkOnRhmiIJKmhEZz9fdGikOlpqFvJkOsx2rZy8T/vG6igysvZSJONBVk8VCQcKQjlKWAhkxSovnUEEwkM7ciMsYSE22yKpkQ3OUvr5JWreo6Vff+olK/yeMowjGcwBm4cAl1uIMGNIFAAs/wCm/Wk/VivVsfi9GCle8cwR9Ynz90LJD/</latexit><latexit sha1_base64="ja6ROGkN7ccQDSX+s2GeNPj/lrc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEQShJEXQjFN24rGAf0KZlMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsP3MvhnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9ie3md9+pFKxSDzoaUy9EI8ECxjB2kgDu4z7NXSOfNOvEenXBnbFqTpzoFXi5qQCORoD+6s3jEgSUqEJx0p1XSfWXoqlZoTTWamXKBpjMsEj2jVU4JAqL50fPkOnRhmiIJKmhEZz9fdGikOlpqFvJkOsx2rZy8T/vG6igysvZSJONBVk8VCQcKQjlKWAhkxSovnUEEwkM7ciMsYSE22yKpkQ3OUvr5JWreo6Vff+olK/yeMowjGcwBm4cAl1uIMGNIFAAs/wCm/Wk/VivVsfi9GCle8cwR9Ynz90LJD/</latexit>

3D euclidean space 

1D universal time

Gravitational Force

~F
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<latexit sha1_base64="67GSDZa0ZACAlNyClG6iRzORTpk=">AAACCnicbVBLSwMxGMzWV62vVY9eokXwVHZF0GNREI8V7AO6S8mm2TY0m4QkWyhLz178K148KOLVX+DNf2O63YO2DgQmM99HMhNJRrXxvG+ntLK6tr5R3qxsbe/s7rn7By0tUoVJEwsmVCdCmjDKSdNQw0hHKoKSiJF2NLqZ+e0xUZoK/mAmkoQJGnAaU4yMlXrucTAmOLudwkAqIY2A+T3gKGLIig1Ne27Vq3k54DLxC1IFBRo99yvoC5wmhBvMkNZd35MmzJAyFDMyrQSpJhLhERqQrqUcJUSHWR5lCk+t0oexUPZwA3P190aGEq0nSWQnE2SGetGbif953dTEV2FGuUwN4Xj+UJwyaCPPeoF9qgg2bGIJworav0I8RAphY9ur2BL8xcjLpHVe872af39RrV8XdZTBETgBZ8AHl6AO7kADNAEGj+AZvII358l5cd6dj/loySl2DsEfOJ8/TSmaoQ==</latexit><latexit sha1_base64="67GSDZa0ZACAlNyClG6iRzORTpk=">AAACCnicbVBLSwMxGMzWV62vVY9eokXwVHZF0GNREI8V7AO6S8mm2TY0m4QkWyhLz178K148KOLVX+DNf2O63YO2DgQmM99HMhNJRrXxvG+ntLK6tr5R3qxsbe/s7rn7By0tUoVJEwsmVCdCmjDKSdNQw0hHKoKSiJF2NLqZ+e0xUZoK/mAmkoQJGnAaU4yMlXrucTAmOLudwkAqIY2A+T3gKGLIig1Ne27Vq3k54DLxC1IFBRo99yvoC5wmhBvMkNZd35MmzJAyFDMyrQSpJhLhERqQrqUcJUSHWR5lCk+t0oexUPZwA3P190aGEq0nSWQnE2SGetGbif953dTEV2FGuUwN4Xj+UJwyaCPPeoF9qgg2bGIJworav0I8RAphY9ur2BL8xcjLpHVe872af39RrV8XdZTBETgBZ8AHl6AO7kADNAEGj+AZvII358l5cd6dj/loySl2DsEfOJ8/TSmaoQ==</latexit><latexit sha1_base64="67GSDZa0ZACAlNyClG6iRzORTpk=">AAACCnicbVBLSwMxGMzWV62vVY9eokXwVHZF0GNREI8V7AO6S8mm2TY0m4QkWyhLz178K148KOLVX+DNf2O63YO2DgQmM99HMhNJRrXxvG+ntLK6tr5R3qxsbe/s7rn7By0tUoVJEwsmVCdCmjDKSdNQw0hHKoKSiJF2NLqZ+e0xUZoK/mAmkoQJGnAaU4yMlXrucTAmOLudwkAqIY2A+T3gKGLIig1Ne27Vq3k54DLxC1IFBRo99yvoC5wmhBvMkNZd35MmzJAyFDMyrQSpJhLhERqQrqUcJUSHWR5lCk+t0oexUPZwA3P190aGEq0nSWQnE2SGetGbif953dTEV2FGuUwN4Xj+UJwyaCPPeoF9qgg2bGIJworav0I8RAphY9ur2BL8xcjLpHVe872af39RrV8XdZTBETgBZ8AHl6AO7kADNAEGj+AZvII358l5cd6dj/loySl2DsEfOJ8/TSmaoQ==</latexit><latexit sha1_base64="67GSDZa0ZACAlNyClG6iRzORTpk=">AAACCnicbVBLSwMxGMzWV62vVY9eokXwVHZF0GNREI8V7AO6S8mm2TY0m4QkWyhLz178K148KOLVX+DNf2O63YO2DgQmM99HMhNJRrXxvG+ntLK6tr5R3qxsbe/s7rn7By0tUoVJEwsmVCdCmjDKSdNQw0hHKoKSiJF2NLqZ+e0xUZoK/mAmkoQJGnAaU4yMlXrucTAmOLudwkAqIY2A+T3gKGLIig1Ne27Vq3k54DLxC1IFBRo99yvoC5wmhBvMkNZd35MmzJAyFDMyrQSpJhLhERqQrqUcJUSHWR5lCk+t0oexUPZwA3P190aGEq0nSWQnE2SGetGbif953dTEV2FGuUwN4Xj+UJwyaCPPeoF9qgg2bGIJworav0I8RAphY9ur2BL8xcjLpHVe872af39RrV8XdZTBETgBZ8AHl6AO7kADNAEGj+AZvII358l5cd6dj/loySl2DsEfOJ8/TSmaoQ==</latexit>

∆Ψ= 4
<latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit><latexit sha1_base64="1KfqB+I6jbdYShOwEgqXsRg2+yA="></latexit>

Gravitational 
field
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by mass/energy

gab
Tab

6

General Relativity

Gab= 8πGTab
<latexit sha1_base64="Kx0gO1dHsrDYs9yXPHVKeLq0cZ0="></latexit><latexit sha1_base64="Kx0gO1dHsrDYs9yXPHVKeLq0cZ0="></latexit><latexit sha1_base64="Kx0gO1dHsrDYs9yXPHVKeLq0cZ0="></latexit><latexit sha1_base64="Kx0gO1dHsrDYs9yXPHVKeLq0cZ0="></latexit>
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7

1. General 

Relativity

2. Gravitational 

Waves

3. My PhD

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>
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Order of magnitude

GW : astrophysical sources
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of a few 
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local group

non-spherical 

and relativistic

Order of magnitude
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of a few 

stellar masses

within the  

local group

non-spherical 

and relativistic

Order of magnitude

Most promising GW source : 

 Binary system of  

Compact Objects  

(Black Holes or Neutron Stars)

GW : astrophysical sources
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GW : interactions with matter

Effect of a GW  

on ring of particles  
(travelling perpendicularly)

Effect of a GW on multiple rings 
(travelling perpendicularly)
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GW : interactions with matter
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Effect of a GW on Earth (vastly exaggerated)
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GW : ground based detectors

LIGO and VIRGO  

Michelson Interferometers

Livingston

Handford

Pisa

RJP 2018                                                                                                                                                                                          Paul Ramond



17

GW : ground based detectors

3-4 km vacuum tunnels with laser beam bouncing off of mirrors 

Arm length variation for typical OG 

Earth-Moon distance  
with 0.1 Å accuracy…

LIGO and VIRGO  

Michelson Interferometers

∆L ≈ 4.10
−19

m

Livingston

Handford

Pisa
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First detection (Oct 2015)

PRL 116, 061102 (2016)
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GW : first detections

How to infer  

physical parameters  

from the GW ?
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GW : first detections

Second detection (Dec 2015)

How to extract the  

GW from the noise ?

How to infer  

physical parameters  

from the GW ?
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GW : first detections

Second detection (Dec 2015)

How to extract the  

GW from the noise ?

How to infer  

physical parameters  

from the GW ?

Using  

GW templates !
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GW : templates Ex : for a binary system of two black holes

Step 1. Model a binary system of black holes at distance     , with massD
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GW : templates

Step 2. Construct GW template :  

solve GW equation for this system

Ex : for a binary system of two black holes

Step 1. Model a binary system of black holes at distance     , with massD
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M
<latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit>

!hab = −8πGT
<latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit>

Tab
<latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit>

h̄ab
<latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit>
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GW : templates

Step 2. Construct GW template :  

solve GW equation for this system

Ex : for a binary system of two black holes

Step 1. Model a binary system of black holes at distance     , with massD
<latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit>

M
<latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit>

!hab = −8πGT
<latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit>

Tab
<latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit>

h̄ab
<latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit>

Step 3. Match detector signal 

with template bank to detect
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GW : templates

Step 2. Construct GW template :  

solve GW equation for this system

Ex : for a binary system of two black holes

Step 1. Model a binary system of black holes at distance     , with massD
<latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit><latexit sha1_base64="J2rge6BFci6DQ+3jXPEnMyP77OI=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW1IPHCvYB7VKyadqGZh8kWaEs+yO8+Fe8eFDEqwdv/huz2z1o60BgmJkv+TJuyJlUCH0bS8srq2vrhY3i5tb2zq65t9+SQSQIbZKAB6LjYkk582lTMcVpJxQUey6nbXdynfrtByokC/x7NQ2p4+GRz4aMYKWlvnka97JLumLkOjEqI7tmW+gMlW1k1S5SUqtVK7ad3CSwb5Z0IANcJFZOSiBHo29+9QYBiTzqK8KxlF0LhcqJsVCMcJoUe5GkISYTPKJdTX3sUenE2T4JPNbKAA4DoY+vYKb+noixJ+XUc3XSw2os571U/M/rRmpYdWLmh5GiPpk9NIw4VAFMG4IDJihRfKoJJoLpXSEZY4GJ0j0WdQnW/JcXSeu8bKGydVcp1a/yOgrgEByBE2CBS1AHt6ABmoCAR/AMXsGb8WS8GO/Gxyy6ZOQzB+APjM8f29uaOw==</latexit>

M
<latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit><latexit sha1_base64="ZXb4wa+yCg9tX6xtWSBiV0cjcBY=">AAACFHicbVBLSwMxGMz6rPW16tFLsAiCUrLaxfZW9OJFqGAf0C4lm6ZtaPZBkhXKsj/Ci3/FiwdFvHrw5r8xu92Dtg4Ehpn5ki/jhpxJhdC3sbS8srq2Xtgobm5t7+yae/stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nYn16nffqBCssC/V9OQOh4e+WzICFZa6puncS+7pCtGrhOjMrJrtoXOUNlGVu0iJbVatWLbyW0C+2ZJBzLARWLlpARyNPrmV28QkMijviIcS9m1UKicGAvFCKdJsRdJGmIywSPa1dTHHpVOnO2TwGOtDOAwEPr4Cmbq74kYe1JOPVcnPazGct5Lxf+8bqSGVSdmfhgp6pPZQ8OIQxXAtCE4YIISxaeaYCKY3hWSMRaYKN1jUZdgzX95kbTOyxYqW3eVUv0qr6MADsEROAEWuAR1cAMaoAkIeATP4BW8GU/Gi/FufMyiS0Y+cwD+wPj8AemRmkQ=</latexit>

!hab = −8πGT
<latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit><latexit sha1_base64="HGxxeCGw/O6d7MzMywvydcrkP/g="></latexit>

Tab
<latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit><latexit sha1_base64="7h49xDYA2sQni31J9OaWO2iZsfY=">AAACGXicbVBLSwMxGMzWV62vqkcvwSJ4kCWrXWxvRS8eK/QF7VKyabYNzT5IskJZ9m948a948aCIRz35b8y2e9DWgcAwM1/yZdyIM6kQ+jYKa+sbm1vF7dLO7t7+QfnwqCPDWBDaJiEPRc/FknIW0LZiitNeJCj2XU677vQ287sPVEgWBi01i6jj43HAPEaw0tKwjJLB/JK+GLtOgkxk120LXSDTRlb9KiP1eq1q22lrmGA3TeGwXNGpOeAqsXJSATmaw/LnYBSS2KeBIhxL2bdQpJwEC8UIp2lpEEsaYTLFY9rXNMA+lU4yXyqFZ1oZQS8U+gQKztXfEwn2pZz5rk76WE3kspeJ/3n9WHk1J2FBFCsakMVDXsyhCmFWExwxQYniM00wEUzvCskEC0yULrOkS7CWv7xKOpemhUzrvlpp3OR1FMEJOAXnwALXoAHuQBO0AQGP4Bm8gjfjyXgx3o2PRbRg5DPH4A+Mrx8fo5yX</latexit>

h̄ab
<latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit><latexit sha1_base64="oYFKTvnH0mAwZCyv1KW+mUFxszs="></latexit>

Step 3. Match detector signal 

with template bank to detect

D =
5c

24π2

ḟ

f3A
<latexit sha1_base64="Y84mUfJ53oQ3+i23UA3Io+FUjhc="></latexit><latexit sha1_base64="Y84mUfJ53oQ3+i23UA3Io+FUjhc="></latexit><latexit sha1_base64="Y84mUfJ53oQ3+i23UA3Io+FUjhc="></latexit><latexit sha1_base64="Y84mUfJ53oQ3+i23UA3Io+FUjhc="></latexit>

M =



5

96

c5

Gπ8/3

ḟ

f11/3

]3/5

<latexit sha1_base64="iPvipo2cm6lEz2+MkqKg5vOPF4M="></latexit><latexit sha1_base64="iPvipo2cm6lEz2+MkqKg5vOPF4M="></latexit><latexit sha1_base64="iPvipo2cm6lEz2+MkqKg5vOPF4M="></latexit><latexit sha1_base64="iPvipo2cm6lEz2+MkqKg5vOPF4M="></latexit>

Step 4. Match with best 

template to extract source data 

RJP 2018                                                                                                                                                                                          Paul Ramond



Summary

25

1. General 

Relativity

2. Gravitational 

Waves

3. My PhD

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>

J2
<latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit>J,Ω)

(E, J,Ω)
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Model of binary system 1.0

Step 1. Refined model of binary systems of compact objects (NS or BH)

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

RJP 2018                                                                                                                                                                                          Paul Ramond



27

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

Step 1. Refined model of binary systems of compact objects (NS or BH)
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m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>

J2
<latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit>

Step 1. Refined model of binary systems of compact objects (NS or BH)

RJP 2018                                                                                                                                                                                          Paul Ramond

Model of binary system 3.0
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My PhD : relate global and local properties

m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>

J2
<latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit>J,Ω)

(E, J,Ω)

Step 1. Refined model of binary systems of compact objects (NS or BH)
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m1
<latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit><latexit sha1_base64="jtN5Z7cW9fkDrJaUAW1jsJD6/vs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3seb1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmTTjd4=</latexit>

m2
<latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit><latexit sha1_base64="9n2NhmAffNt1KgJcDzlTHsx4ZXM=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNrgskt6MVjRPOAZAmzk0kyZGZ3mZkVwpJP8OJBEa9+kTf/xslDUNGChqKqm+6uMBFcG4w/nJXVtfWNzdxWfntnd2+/cHDY1HGqKGvQWMSqHRLNBI9Yw3AjWDtRjMhQsFY4vpr5rXumNI+jOzNJWCDJMOIDTomx0q3s+b1CEbvVKi6Vygi7Zez7fsUSfO5Xqh7yXDxHEZao9wrv3X5MU8kiQwXRuuPhxAQZUYZTwab5bqpZQuiYDFnH0ohIpoNsfuoUnVqljwaxshUZNFe/T2REaj2Roe2UxIz0b28m/uV1UjOoBBmPktSwiC4WDVKBTIxmf6M+V4waMbGEUMXtrYiOiCLU2HTyNoSvT9H/pOm7Hna9m1KxdrmMIwfHcAJn4MEF1OAa6tAACkN4gCd4doTz6Lw4r4vWFWc5cwQ/4Lx9AmZXjd8=</latexit>

S1
<latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit><latexit sha1_base64="4Pwc73sg+XbkNK9tJ4BafvahyMI=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJxaOuu6MZlpfYB7VAyaaYNzTxIMkIZ+gluXCji1i9y59+YaSuo6IELh3Pu5d57/ERwpRH6sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Dr3u/dMKh5Hd3qWMC8k44gHnBJtpFZriIflCrIv61XHrUJkI1TDDs6JU3MvXIiNkqMCVmgOy++DUUzTkEWaCqJUH6NEexmRmlPB5qVBqlhC6JSMWd/QiIRMedni1Dk8M8oIBrE0FWm4UL9PZCRUahb6pjMkeqJ+e7n4l9dPdVD3Mh4lqWYRXS4KUgF1DPO/4YhLRrWYGUKo5OZWSCdEEqpNOiUTwten8H/ScWyMbHzrVhpXqziK4AScgnOAQQ00wA1ogjagYAwewBN4toT1aL1Yr8vWgrWaOQY/YL19AjNhjb0=</latexit>

S2
<latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit><latexit sha1_base64="Sw3XB3fdR9f/8SRmj+hqlCpuTrM=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyUvuANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtr6xuVXcLu3s7u0flA+POipOJaFtEvNY9gKsKGeCtjXTnPYSSXEUcNoNpte5372nUrFY3OlZQv0IjwULGcHaSK3W0B2WK8i+rFddrwqRjVDNcZ2cuDXvwoOOUXJUwArNYfl9MIpJGlGhCcdK9R2UaD/DUjPC6bw0SBVNMJniMe0bKnBElZ8tTp3DM6OMYBhLU0LDhfp9IsORUrMoMJ0R1hP128vFv7x+qsO6nzGRpJoKslwUphzqGOZ/wxGTlGg+MwQTycytkEywxESbdEomhK9P4f+k49oOsp1br9K4WsVRBCfgFJwDB9RAA9yAJmgDAsbgATyBZ4tbj9aL9bpsLVirmWPwA9bbJzTljb4=</latexit>

J1
<latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit><latexit sha1_base64="nlMH0d5XbQySEsD6vQGcsuf7IqA=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GpJqaWdXdCOuKtoHtEPJpJk2NJMZkoxQSj/BjQtF3PpF7vwbM20FFT1w4XDOvdx7T5AIrg1CH05uZXVtfSO/Wdja3tndK+4ftHScKsqaNBax6gREM8ElaxpuBOskipEoEKwdjC8zv33PlOaxvDOThPkRGUoeckqMlW6v+7hfLCHXq1UqZzWIXIS8sle1xPM8XMUQWyVDCSzR6Bffe4OYphGThgqidRejxPhTogyngs0KvVSzhNAxGbKupZJETPvT+akzeGKVAQxjZUsaOFe/T0xJpPUkCmxnRMxI//Yy8S+vm5qw5k+5TFLDJF0sClMBTQyzv+GAK0aNmFhCqOL2VkhHRBFqbDoFG8LXp/B/0iq7GLn45rxUv1jGkQdH4BicAgyqoA6uQAM0AQVD8ACewLMjnEfnxXldtOac5cwh+AHn7RNX5I3X</latexit>

J2
<latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit><latexit sha1_base64="rfCEiArVkq2GWyIO0hO1W22G7NQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNhmRvQS/iKaJ5QLKE2ckkGTL7YGZWCEs+wYsHRbz6Rd78G2eTCCpa0FBUddPd5ceCK43xh5VbWV1b38hvFra2d3b3ivsHLRUlkrImjUQkOz5RTPCQNTXXgnViyUjgC9b2J5eZ375nUvEovNPTmHkBGYV8yCnRRrq97pf7xRK23VqlclZD2MbYLbtVQ1zXdaoOcoySoQRLNPrF994goknAQk0FUarr4Fh7KZGaU8FmhV6iWEzohIxY19CQBEx56fzUGToxygANI2kq1Giufp9ISaDUNPBNZ0D0WP32MvEvr5voYc1LeRgnmoV0sWiYCKQjlP2NBlwyqsXUEEIlN7ciOiaSUG3SKZgQvj5F/5NW2Xaw7dycl+oXyzjycATHcAoOVKEOV9CAJlAYwQM8wbMlrEfrxXpdtOas5cwh/ID19glZaI3Y</latexit>J,Ω)

(E, J,Ω)

Equation relating

RJP 2018                                                                                                                                                                                          Paul Ramond

First law of black hole mechanics

(E, J ,Ω) (mi, Si, Ji)to 

First law of  

black hole mechanics

δM −ΩδJ =

∑

i=1,2

|

2012 2018 
(done this year)

2020  
(if all goes well!)

|k| δmi + |rk| δSi + |rrk| δJi
<latexit sha1_base64="N0dDMKBGlaUe4iLV3Mww9BrZ9cw="></latexit><latexit sha1_base64="N0dDMKBGlaUe4iLV3Mww9BrZ9cw="></latexit><latexit sha1_base64="N0dDMKBGlaUe4iLV3Mww9BrZ9cw="></latexit><latexit sha1_base64="N0dDMKBGlaUe4iLV3Mww9BrZ9cw="></latexit>
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Thank you !



la Valse Hélicoïdale des Trous Noirs 
How to make spacetime vibrate with dancing black holes ? 

Rencontre des Jeunes Physicien(n)e(s)                                               23 nov 2018 — Collège de France

 —  Paul Ramond — 
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