
final: phasematchingvectors.pdf

<latexit sha1_base64="WQNyhLpZ1adE/pbMzvxAPsjiw2s=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfVY9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCye3c7zxRpVkkH8w0pr7AI8lCRrCxUrevRFoNzmeDcsWtuRnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpPs3tn6MwqQxRGypY0KFN/T6RYaD0Vge0U2Iz1sjcX//N6iQmv/ZTJODFUksWiMOHIRGj+PBoyRYnhU0swUczeisgYK0yMjahkQ/CWX14l7XrNu6zV7y8qjZs8jiKcwClUwYMraMAdNKEFBDg8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AKSOj7c=</latexit>

(b)

<latexit sha1_base64="1Xl0pOHYxbaJwHYoivQ4nW0BWdA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfVY9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCye3c7zxRpVkkH8w0pr7AI8lCRrCxUrevRFrF57NBueLW3AxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n2b0zdGaVIQojZUsalKm/J1IstJ6KwHYKbMZ62ZuL/3m9xITXfspknBgqyWJRmHBkIjR/Hg2ZosTwqSWYKGZvRWSMFSbGRlSyIXjLL6+Sdr3mXdbq9xeVxk0eRxFO4BSq4MEVNOAOmtACAhye4RXenEfnxXl3PhatBSefOYY/cD5/AKMIj7Y=</latexit>

(a)

<latexit sha1_base64="Kj/UNDPQNG1T876mBINTqBr1lSQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfVY9OKxgv2AdinZNNuGJtk1yQpl6Z/w4kERr/4db/4b0+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCye3c7zxRpVkkH8w0pr7AI8lCRrCxUrevRFol57NBueLW3AxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n2b0zdGaVIQojZUsalKm/J1IstJ6KwHYKbMZ62ZuL/3m9xITXfspknBgqyWJRmHBkIjR/Hg2ZosTwqSWYKGZvRWSMFSbGRlSyIXjLL6+Sdr3mXdbq9xeVxk0eRxFO4BSq4MEVNOAOmtACAhye4RXenEfnxXl3PhatBSefOYY/cD5/AKYUj7g=</latexit>

(c)

<latexit sha1_base64="vO7bh1ghCEMhZXToyh2bQKHHMOg=">AAAB/XicbVDLSgNBEOz1GeNrfdy8DAbBU9gNoh6DXjxGMA9IlmV2MkmGzM4sM7NKXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSWcaeN5387S8srq2npho7i5tb2z6+7tN7RMFaF1IrlUrQhrypmgdcMMp61EURxHnDaj4fXEb95TpZkUd2aU0CDGfcF6jGBjpdA97EhrK9YfGKyUfMiG45CEbskre1OgReLnpAQ5aqH71elKksZUGMKx1m3fS0yQYWUY4XRc7KSaJpgMcZ+2LRU4pjrIpteP0YlVuqgnlS1h0FT9PZHhWOtRHNnOGJuBnvcm4n9eOzW9yyBjIkkNFWS2qJdyZCSaRIG6TFFi+MgSTBSztyIywAoTYwMr2hD8+ZcXSaNS9s/LlduzUvUqj6MAR3AMp+DDBVThBmpQBwKP8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8welopYA</latexit>�!
k c

<latexit sha1_base64="ns0HL2ka8RqAg0ffoDp4i5Aw74M=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgqeSFFGPRS8eK9gPaEPYbDft0k027G6UEnLxr3jxoIhXf4Y3/43bNgdtfTDweG+GmXlBwpnSjvNtlVZW19Y3ypuVre2d3T17/6CtRCoJbRHBhewGWFHOYtrSTHPaTSTFUcBpJxjfTP3OA5WKifheTxLqRXgYs5ARrI3k20d9YWzJhiONpRSP2Tj3s0Tmvl11as4MaJm4BalCgaZvf/UHgqQRjTXhWKme6yTay7DUjHCaV/qpogkmYzykPUNjHFHlZbMHcnRqlAEKhTQVazRTf09kOFJqEgWmM8J6pBa9qfif10t1eOVlLE5STWMyXxSmHGmBpmmgAZOUaD4xBBPJzK2IjLDERJvMKiYEd/HlZdKu19yLWv3uvNq4LuIowzGcwBm4cAkNuIUmtIBADs/wCm/Wk/VivVsf89aSVcwcwh9Ynz9o2JeV</latexit>�!
k pr

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="/onz7tkG8VoVOt4l8nRx9/iDT8Q=">AAACBnicbVDLSsNAFL3xWesr6lKEYBFclaSIuiy6cVnBPqANYTKdtEMnM2FmopTQlRt/xY0LRdz6De78G6dpFtp6YOBwzrncuSdMGFXadb+tpeWV1bX10kZ5c2t7Z9fe228pkUpMmlgwITshUoRRTpqaakY6iSQoDhlph6Prqd++J1JRwe/0OCF+jAacRhQjbaTAPuJBlshJT5iQpIOhRlKKh2w0yeXArrhVN4ezSLyCVKBAI7C/en2B05hwjRlSquu5ifYzJDXFjEzKvVSRBOERGpCuoRzFRPlZfsbEOTFK34mENI9rJ1d/T2QoVmochyYZIz1U895U/M/rpjq69DPKk1QTjmeLopQ5WjjTTpw+lQRrNjYEYUnNXx08RBJhbZormxK8+ZMXSatW9c6rtduzSv2qqKMEh3AMp+DBBdThBhrQBAyP8Ayv8GY9WS/Wu/Uxiy5ZxcwB/IH1+QOQ3Zp4</latexit>

n
pr

�!
k
pr

<latexit sha1_base64="TAZZlab/bt6q4oDaFmCOBYD5U84=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9HHGm/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+bVTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZm9TgZCc4ZyYgllWthbCRtRTRnagEo2BG/55VXSqlW9y2rt/qJSv8njKMIJnMI5eHAFdbiDBjSBwSM8wyu8ObHz4rw7H4vWgpPPHMMfOJ8/pkGPLw==</latexit>

✓

<latexit sha1_base64="vO7bh1ghCEMhZXToyh2bQKHHMOg=">AAAB/XicbVDLSgNBEOz1GeNrfdy8DAbBU9gNoh6DXjxGMA9IlmV2MkmGzM4sM7NKXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSWcaeN5387S8srq2npho7i5tb2z6+7tN7RMFaF1IrlUrQhrypmgdcMMp61EURxHnDaj4fXEb95TpZkUd2aU0CDGfcF6jGBjpdA97EhrK9YfGKyUfMiG45CEbskre1OgReLnpAQ5aqH71elKksZUGMKx1m3fS0yQYWUY4XRc7KSaJpgMcZ+2LRU4pjrIpteP0YlVuqgnlS1h0FT9PZHhWOtRHNnOGJuBnvcm4n9eOzW9yyBjIkkNFWS2qJdyZCSaRIG6TFFi+MgSTBSztyIywAoTYwMr2hD8+ZcXSaNS9s/LlduzUvUqj6MAR3AMp+DDBVThBmpQBwKP8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8welopYA</latexit>�!
k c

<latexit sha1_base64="/onz7tkG8VoVOt4l8nRx9/iDT8Q=">AAACBnicbVDLSsNAFL3xWesr6lKEYBFclaSIuiy6cVnBPqANYTKdtEMnM2FmopTQlRt/xY0LRdz6De78G6dpFtp6YOBwzrncuSdMGFXadb+tpeWV1bX10kZ5c2t7Z9fe228pkUpMmlgwITshUoRRTpqaakY6iSQoDhlph6Prqd++J1JRwe/0OCF+jAacRhQjbaTAPuJBlshJT5iQpIOhRlKKh2w0yeXArrhVN4ezSLyCVKBAI7C/en2B05hwjRlSquu5ifYzJDXFjEzKvVSRBOERGpCuoRzFRPlZfsbEOTFK34mENI9rJ1d/T2QoVmochyYZIz1U895U/M/rpjq69DPKk1QTjmeLopQ5WjjTTpw+lQRrNjYEYUnNXx08RBJhbZormxK8+ZMXSatW9c6rtduzSv2qqKMEh3AMp+DBBdThBhrQBAyP8Ayv8GY9WS/Wu/Uxiy5ZxcwB/IH1+QOQ3Zp4</latexit>

npr
�!
k pr

<latexit sha1_base64="vO7bh1ghCEMhZXToyh2bQKHHMOg=">AAAB/XicbVDLSgNBEOz1GeNrfdy8DAbBU9gNoh6DXjxGMA9IlmV2MkmGzM4sM7NKXIK/4sWDIl79D2/+jZNkD5pY0FBUddPdFSWcaeN5387S8srq2npho7i5tb2z6+7tN7RMFaF1IrlUrQhrypmgdcMMp61EURxHnDaj4fXEb95TpZkUd2aU0CDGfcF6jGBjpdA97EhrK9YfGKyUfMiG45CEbskre1OgReLnpAQ5aqH71elKksZUGMKx1m3fS0yQYWUY4XRc7KSaJpgMcZ+2LRU4pjrIpteP0YlVuqgnlS1h0FT9PZHhWOtRHNnOGJuBnvcm4n9eOzW9yyBjIkkNFWS2qJdyZCSaRIG6TFFi+MgSTBSztyIywAoTYwMr2hD8+ZcXSaNS9s/LlduzUvUqj6MAR3AMp+DDBVThBmpQBwKP8Ayv8OY8OS/Ou/Mxa11y8pkD+APn8welopYA</latexit> �!
k c

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="ixkkkW1HhX2xUTsI8mmwqjRolV0=">AAAB/3icbVBNS8NAEJ34WetXVPDiZbEInkpSRD0WvXisYD+gDWGz3bRLN9mwu1FKzMG/4sWDIl79G978N27bHLT1wcDjvRlm5gUJZ0o7zre1tLyyurZe2ihvbm3v7Np7+y0lUklokwguZCfAinIW06ZmmtNOIimOAk7bweh64rfvqVRMxHd6nFAvwoOYhYxgbSTfPuwJY0s2GGospXjIRrmfNXLfrjhVZwq0SNyCVKBAw7e/en1B0ojGmnCsVNd1Eu1lWGpGOM3LvVTRBJMRHtCuoTGOqPKy6f05OjFKH4VCmoo1mqq/JzIcKTWOAtMZYT1U895E/M/rpjq89DIWJ6mmMZktClOOtECTMFCfSUo0HxuCiWTmVkSGWGKiTWRlE4I7//IiadWq7nm1dntWqV8VcZTgCI7hFFy4gDrcQAOaQOARnuEV3qwn68V6tz5mrUtWMXMAf2B9/gBctJb5</latexit>�!
k P

<latexit sha1_base64="TAZZlab/bt6q4oDaFmCOBYD5U84=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae0oWy2m3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6wEnC/YgOlQgFo2ilVg9HHGm/XHGr7hxklXg5qUCORr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdSxWNuPGz+bVTcmaVAQljbUshmau/JzIaGTOJAtsZURyZZW8m/ud1Uwyv/UyoJEWu2GJRmEqCMZm9TgZCc4ZyYgllWthbCRtRTRnagEo2BG/55VXSqlW9y2rt/qJSv8njKMIJnMI5eHAFdbiDBjSBwSM8wyu8ObHz4rw7H4vWgpPPHMMfOJ8/pkGPLw==</latexit>

✓

<latexit sha1_base64="PR6DJ0c5nK3NlHhI7xBC+9gq4U8=">AAACBXicbVC7SgNBFJ2NrxhfUUstFoNgFXaDqGVQC8sI5gHZEGYnN8mQ2Zll5q4SljQ2/oqNhSK2/oOdf+PkUWjigYHDOedy554wFtyg5307maXlldW17HpuY3Nreye/u1czKtEMqkwJpRshNSC4hCpyFNCINdAoFFAPB1djv34P2nAl73AYQyuiPcm7nFG0Ujt/GFyDQBooG9K810eqtXpIB6NAgtfOF7yiN4G7SPwZKZAZKu38V9BRLIlAIhPUmKbvxdhKqUbOBIxyQWIgpmxAe9C0VNIITCudXDFyj63ScbtK2yfRnai/J1IaGTOMQpuMKPbNvDcW//OaCXYvWimXcYIg2XRRNxEuKndcidvhGhiKoSWUaW7/6rI+1ZShLS5nS/DnT14ktVLRPyuWbk8L5ctZHVlyQI7ICfHJOSmTG1IhVcLII3kmr+TNeXJenHfnYxrNOLOZffIHzucPeGGZMw==</latexit>

�
�!
k 6= 0


