
Surface bundles, monodromy, 
and arithmetic groups

Nick Salter and Bena Tshishiku 
Harvard University 

March 14, 2018



What is monodromy?



What is monodromy?



What is monodromy?



What is monodromy?

Monodromy: homomorphism ⇢ : ⇡1(B) ! Mod(⌃g)
<latexit sha1_base64="5pFsUrtk0mHnF5PalUuZDJ8z/aY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAjtpiYi+MBF0Y0boaKxhSaEyWTaDp1kwsxEKKGf4cZfceNCxa3u/BsnbRbaemDgcM693DknSBiVyrK+jbn5hcWl5dJKeXVtfWPT3Nq+lzwVmDiYMy7aAZKE0Zg4iipG2okgKAoYaQWDy9xvPRAhKY/v1DAhXoR6Me1SjJSWfPPAFX1+Bt2E+nb1ogZdxaHLEyKQ4iJGEcmueTiqure0FyG/V/PNilW3xoCzxC5IBRRo+uaXG3KcRiRWmCEpO7aVKC9DQlHMyKjsppIkCA9Qj3Q0zU9KLxsHG8F9rYSwy4V+sYJj9fdGhiIph1GgJyOk+nLay8X/vE6quideRuMkVSTGk0PdlEGdPm8JhlQQrNhQE4QF1X+FuI8Ewkp3WdYl2NORZ4lzWD+t2zdHlcZ50UYJ7II9UAU2OAYNcAWawAEYPIJn8ArejCfjxXg3Piajc0axswP+wPj8AYOenwo=</latexit><latexit sha1_base64="5pFsUrtk0mHnF5PalUuZDJ8z/aY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAjtpiYi+MBF0Y0boaKxhSaEyWTaDp1kwsxEKKGf4cZfceNCxa3u/BsnbRbaemDgcM693DknSBiVyrK+jbn5hcWl5dJKeXVtfWPT3Nq+lzwVmDiYMy7aAZKE0Zg4iipG2okgKAoYaQWDy9xvPRAhKY/v1DAhXoR6Me1SjJSWfPPAFX1+Bt2E+nb1ogZdxaHLEyKQ4iJGEcmueTiqure0FyG/V/PNilW3xoCzxC5IBRRo+uaXG3KcRiRWmCEpO7aVKC9DQlHMyKjsppIkCA9Qj3Q0zU9KLxsHG8F9rYSwy4V+sYJj9fdGhiIph1GgJyOk+nLay8X/vE6quideRuMkVSTGk0PdlEGdPm8JhlQQrNhQE4QF1X+FuI8Ewkp3WdYl2NORZ4lzWD+t2zdHlcZ50UYJ7II9UAU2OAYNcAWawAEYPIJn8ArejCfjxXg3Piajc0axswP+wPj8AYOenwo=</latexit><latexit sha1_base64="5pFsUrtk0mHnF5PalUuZDJ8z/aY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAjtpiYi+MBF0Y0boaKxhSaEyWTaDp1kwsxEKKGf4cZfceNCxa3u/BsnbRbaemDgcM693DknSBiVyrK+jbn5hcWl5dJKeXVtfWPT3Nq+lzwVmDiYMy7aAZKE0Zg4iipG2okgKAoYaQWDy9xvPRAhKY/v1DAhXoR6Me1SjJSWfPPAFX1+Bt2E+nb1ogZdxaHLEyKQ4iJGEcmueTiqure0FyG/V/PNilW3xoCzxC5IBRRo+uaXG3KcRiRWmCEpO7aVKC9DQlHMyKjsppIkCA9Qj3Q0zU9KLxsHG8F9rYSwy4V+sYJj9fdGhiIph1GgJyOk+nLay8X/vE6quideRuMkVSTGk0PdlEGdPm8JhlQQrNhQE4QF1X+FuI8Ewkp3WdYl2NORZ4lzWD+t2zdHlcZ50UYJ7II9UAU2OAYNcAWawAEYPIJn8ArejCfjxXg3Piajc0axswP+wPj8AYOenwo=</latexit><latexit sha1_base64="5pFsUrtk0mHnF5PalUuZDJ8z/aY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAjtpiYi+MBF0Y0boaKxhSaEyWTaDp1kwsxEKKGf4cZfceNCxa3u/BsnbRbaemDgcM693DknSBiVyrK+jbn5hcWl5dJKeXVtfWPT3Nq+lzwVmDiYMy7aAZKE0Zg4iipG2okgKAoYaQWDy9xvPRAhKY/v1DAhXoR6Me1SjJSWfPPAFX1+Bt2E+nb1ogZdxaHLEyKQ4iJGEcmueTiqure0FyG/V/PNilW3xoCzxC5IBRRo+uaXG3KcRiRWmCEpO7aVKC9DQlHMyKjsppIkCA9Qj3Q0zU9KLxsHG8F9rYSwy4V+sYJj9fdGhiIph1GgJyOk+nLay8X/vE6quideRuMkVSTGk0PdlEGdPm8JhlQQrNhQE4QF1X+FuI8Ewkp3WdYl2NORZ4lzWD+t2zdHlcZ50UYJ7II9UAU2OAYNcAWawAEYPIJn8ArejCfjxXg3Piajc0axswP+wPj8AYOenwo=</latexit>



What is monodromy?

Monodromy: homomorphism ⇢ : ⇡1(B) ! Mod(⌃g) ! Sp(2g,Z)
<latexit sha1_base64="X29JJmJqC11CR6Kyl3E2N20yreM="></latexit><latexit sha1_base64="X29JJmJqC11CR6Kyl3E2N20yreM="></latexit><latexit sha1_base64="X29JJmJqC11CR6Kyl3E2N20yreM="></latexit><latexit sha1_base64="X29JJmJqC11CR6Kyl3E2N20yreM="></latexit>



Arithmeticity

Basic question: How big is monodromy of “naturally occurring” families?

Arithmeticity is a certificate of “bigness”

Arithmetic groups have rich algebraic/number theoretic structure

Technically, a group    is arithmetic if there is an ambient Lie group  
  with                               of finite index. 

What is the algebraic structure of monodromy groups?

Think of              ,                 ,   SLn(Z)
<latexit sha1_base64="mp8Xi8JsoA64+Ix/tecBuOVfhLE=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5KIoIKHghcPHioaW2xD2Gy37dLNJuxuCiX0n3jxoOLVn+LNf+OmzUFbBxaGmfd4sxMmnCntON/W0vLK6tp6aaO8ubW9s2vv7T+qOJWEeiTmsWyFWFHOBPU005y2EklxFHLaDIfXud8cUalYLB70OKF+hPuC9RjB2kiBbd/fBqLaibAehGH2NDkJ7IpTc6ZAi8QtSAUKNAL7q9ONSRpRoQnHSrVdJ9F+hqVmhNNJuZMqmmAyxH3aNlTgiCo/myafoGOjdFEvluYJjabq740MR0qNo9BM5hHVvJeL/3ntVPcu/IyJJNVUkNmhXsqRjlFeA+oySYnmY0MwkcxkRWSAJSbalFU2JbjzX14k3mntsubenVXqV0UbJTiEI6iCC+dQhxtogAcERvAMr/BmZdaL9W59zEaXrGLnAP7A+vwBQcqS8g==</latexit><latexit sha1_base64="mp8Xi8JsoA64+Ix/tecBuOVfhLE=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5KIoIKHghcPHioaW2xD2Gy37dLNJuxuCiX0n3jxoOLVn+LNf+OmzUFbBxaGmfd4sxMmnCntON/W0vLK6tp6aaO8ubW9s2vv7T+qOJWEeiTmsWyFWFHOBPU005y2EklxFHLaDIfXud8cUalYLB70OKF+hPuC9RjB2kiBbd/fBqLaibAehGH2NDkJ7IpTc6ZAi8QtSAUKNAL7q9ONSRpRoQnHSrVdJ9F+hqVmhNNJuZMqmmAyxH3aNlTgiCo/myafoGOjdFEvluYJjabq740MR0qNo9BM5hHVvJeL/3ntVPcu/IyJJNVUkNmhXsqRjlFeA+oySYnmY0MwkcxkRWSAJSbalFU2JbjzX14k3mntsubenVXqV0UbJTiEI6iCC+dQhxtogAcERvAMr/BmZdaL9W59zEaXrGLnAP7A+vwBQcqS8g==</latexit><latexit sha1_base64="mp8Xi8JsoA64+Ix/tecBuOVfhLE=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5KIoIKHghcPHioaW2xD2Gy37dLNJuxuCiX0n3jxoOLVn+LNf+OmzUFbBxaGmfd4sxMmnCntON/W0vLK6tp6aaO8ubW9s2vv7T+qOJWEeiTmsWyFWFHOBPU005y2EklxFHLaDIfXud8cUalYLB70OKF+hPuC9RjB2kiBbd/fBqLaibAehGH2NDkJ7IpTc6ZAi8QtSAUKNAL7q9ONSRpRoQnHSrVdJ9F+hqVmhNNJuZMqmmAyxH3aNlTgiCo/myafoGOjdFEvluYJjabq740MR0qNo9BM5hHVvJeL/3ntVPcu/IyJJNVUkNmhXsqRjlFeA+oySYnmY0MwkcxkRWSAJSbalFU2JbjzX14k3mntsubenVXqV0UbJTiEI6iCC+dQhxtogAcERvAMr/BmZdaL9W59zEaXrGLnAP7A+vwBQcqS8g==</latexit><latexit sha1_base64="mp8Xi8JsoA64+Ix/tecBuOVfhLE=">AAAB+HicbVBNS8NAFHzxs9avqEcvi0Wol5KIoIKHghcPHioaW2xD2Gy37dLNJuxuCiX0n3jxoOLVn+LNf+OmzUFbBxaGmfd4sxMmnCntON/W0vLK6tp6aaO8ubW9s2vv7T+qOJWEeiTmsWyFWFHOBPU005y2EklxFHLaDIfXud8cUalYLB70OKF+hPuC9RjB2kiBbd/fBqLaibAehGH2NDkJ7IpTc6ZAi8QtSAUKNAL7q9ONSRpRoQnHSrVdJ9F+hqVmhNNJuZMqmmAyxH3aNlTgiCo/myafoGOjdFEvluYJjabq740MR0qNo9BM5hHVvJeL/3ntVPcu/IyJJNVUkNmhXsqRjlFeA+oySYnmY0MwkcxkRWSAJSbalFU2JbjzX14k3mntsubenVXqV0UbJTiEI6iCC+dQhxtogAcERvAMr/BmZdaL9W59zEaXrGLnAP7A+vwBQcqS8g==</latexit>

Sp(2g,Z)
<latexit sha1_base64="LIWdqs4PoSaaSuGdUt/MjUf+oFQ=">AAAB+nicbVDLSsNAFL3xWesr1qWbwSJUkJIUQQUXBTcuKxpbbEOZTCft0MmDmYlYQn7FjQsVt36JO//GSZuFth4YOJxzL/fM8WLOpLKsb2NpeWV1bb20Ud7c2t7ZNfcq9zJKBKEOiXgkOh6WlLOQOoopTjuxoDjwOG1746vcbz9SIVkU3qlJTN0AD0PmM4KVlvpm5TauNYYnqBdgNfK89CE77ptVq25NgRaJXZAqFGj1za/eICJJQENFOJaya1uxclMsFCOcZuVeImmMyRgPaVfTEAdUuuk0e4aOtDJAfiT0CxWaqr83UhxIOQk8PZlHlPNeLv7ndRPln7spC+NE0ZDMDvkJRypCeRFowAQlik80wUQwnRWRERaYKF1XWZdgz395kTiN+kXdvjmtNi+LNkpwAIdQAxvOoAnX0AIHCDzBM7zCm5EZL8a78TEbXTKKnX34A+PzB+xKk0I=</latexit><latexit sha1_base64="LIWdqs4PoSaaSuGdUt/MjUf+oFQ=">AAAB+nicbVDLSsNAFL3xWesr1qWbwSJUkJIUQQUXBTcuKxpbbEOZTCft0MmDmYlYQn7FjQsVt36JO//GSZuFth4YOJxzL/fM8WLOpLKsb2NpeWV1bb20Ud7c2t7ZNfcq9zJKBKEOiXgkOh6WlLOQOoopTjuxoDjwOG1746vcbz9SIVkU3qlJTN0AD0PmM4KVlvpm5TauNYYnqBdgNfK89CE77ptVq25NgRaJXZAqFGj1za/eICJJQENFOJaya1uxclMsFCOcZuVeImmMyRgPaVfTEAdUuuk0e4aOtDJAfiT0CxWaqr83UhxIOQk8PZlHlPNeLv7ndRPln7spC+NE0ZDMDvkJRypCeRFowAQlik80wUQwnRWRERaYKF1XWZdgz395kTiN+kXdvjmtNi+LNkpwAIdQAxvOoAnX0AIHCDzBM7zCm5EZL8a78TEbXTKKnX34A+PzB+xKk0I=</latexit><latexit sha1_base64="LIWdqs4PoSaaSuGdUt/MjUf+oFQ=">AAAB+nicbVDLSsNAFL3xWesr1qWbwSJUkJIUQQUXBTcuKxpbbEOZTCft0MmDmYlYQn7FjQsVt36JO//GSZuFth4YOJxzL/fM8WLOpLKsb2NpeWV1bb20Ud7c2t7ZNfcq9zJKBKEOiXgkOh6WlLOQOoopTjuxoDjwOG1746vcbz9SIVkU3qlJTN0AD0PmM4KVlvpm5TauNYYnqBdgNfK89CE77ptVq25NgRaJXZAqFGj1za/eICJJQENFOJaya1uxclMsFCOcZuVeImmMyRgPaVfTEAdUuuk0e4aOtDJAfiT0CxWaqr83UhxIOQk8PZlHlPNeLv7ndRPln7spC+NE0ZDMDvkJRypCeRFowAQlik80wUQwnRWRERaYKF1XWZdgz395kTiN+kXdvjmtNi+LNkpwAIdQAxvOoAnX0AIHCDzBM7zCm5EZL8a78TEbXTKKnX34A+PzB+xKk0I=</latexit><latexit sha1_base64="LIWdqs4PoSaaSuGdUt/MjUf+oFQ=">AAAB+nicbVDLSsNAFL3xWesr1qWbwSJUkJIUQQUXBTcuKxpbbEOZTCft0MmDmYlYQn7FjQsVt36JO//GSZuFth4YOJxzL/fM8WLOpLKsb2NpeWV1bb20Ud7c2t7ZNfcq9zJKBKEOiXgkOh6WlLOQOoopTjuxoDjwOG1746vcbz9SIVkU3qlJTN0AD0PmM4KVlvpm5TauNYYnqBdgNfK89CE77ptVq25NgRaJXZAqFGj1za/eICJJQENFOJaya1uxclMsFCOcZuVeImmMyRgPaVfTEAdUuuk0e4aOtDJAfiT0CxWaqr83UhxIOQk8PZlHlPNeLv7ndRPln7spC+NE0ZDMDvkJRypCeRFowAQlik80wUQwnRWRERaYKF1XWZdgz395kTiN+kXdvjmtNi+LNkpwAIdQAxvOoAnX0AIHCDzBM7zCm5EZL8a78TEbXTKKnX34A+PzB+xKk0I=</latexit>

SL2(Z[
p
2])

<latexit sha1_base64="hgx3JqDMkbUjCsdhreSYCPwtaZs=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZSkCCp4KHjx4KGiscUkhM122y7dbOLuRiihePGvePGg4tV/4c1/46bNQVsfDDzem2FmXpgwKpVlfRtz8wuLS8ullfLq2vrGprm1fSvjVGDi4JjFoh0iSRjlxFFUMdJOBEFRyEgrHJznfuuBCEljfqOGCfEj1OO0SzFSWgrM3evLoF71IqT6YZjdjVxP3gsF6/5hYFasmjUGnCV2QSqgQDMwv7xOjNOIcIUZktK1rUT5GRKKYkZGZS+VJEF4gHrE1ZSjiEg/G78wggda6cBuLHRxBcfq74kMRVIOo1B35rfKaS8X//PcVHVP/IzyJFWE48mibsqgimGeB+xQQbBiQ00QFlTfCnEfCYSVTq2sQ7CnX54lTr12WrOvjiqNsyKNEtgD+6AKbHAMGuACNIEDMHgEz+AVvBlPxovxbnxMWueMYmYH/IHx+QNGtZZA</latexit><latexit sha1_base64="hgx3JqDMkbUjCsdhreSYCPwtaZs=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZSkCCp4KHjx4KGiscUkhM122y7dbOLuRiihePGvePGg4tV/4c1/46bNQVsfDDzem2FmXpgwKpVlfRtz8wuLS8ullfLq2vrGprm1fSvjVGDi4JjFoh0iSRjlxFFUMdJOBEFRyEgrHJznfuuBCEljfqOGCfEj1OO0SzFSWgrM3evLoF71IqT6YZjdjVxP3gsF6/5hYFasmjUGnCV2QSqgQDMwv7xOjNOIcIUZktK1rUT5GRKKYkZGZS+VJEF4gHrE1ZSjiEg/G78wggda6cBuLHRxBcfq74kMRVIOo1B35rfKaS8X//PcVHVP/IzyJFWE48mibsqgimGeB+xQQbBiQ00QFlTfCnEfCYSVTq2sQ7CnX54lTr12WrOvjiqNsyKNEtgD+6AKbHAMGuACNIEDMHgEz+AVvBlPxovxbnxMWueMYmYH/IHx+QNGtZZA</latexit><latexit sha1_base64="hgx3JqDMkbUjCsdhreSYCPwtaZs=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZSkCCp4KHjx4KGiscUkhM122y7dbOLuRiihePGvePGg4tV/4c1/46bNQVsfDDzem2FmXpgwKpVlfRtz8wuLS8ullfLq2vrGprm1fSvjVGDi4JjFoh0iSRjlxFFUMdJOBEFRyEgrHJznfuuBCEljfqOGCfEj1OO0SzFSWgrM3evLoF71IqT6YZjdjVxP3gsF6/5hYFasmjUGnCV2QSqgQDMwv7xOjNOIcIUZktK1rUT5GRKKYkZGZS+VJEF4gHrE1ZSjiEg/G78wggda6cBuLHRxBcfq74kMRVIOo1B35rfKaS8X//PcVHVP/IzyJFWE48mibsqgimGeB+xQQbBiQ00QFlTfCnEfCYSVTq2sQ7CnX54lTr12WrOvjiqNsyKNEtgD+6AKbHAMGuACNIEDMHgEz+AVvBlPxovxbnxMWueMYmYH/IHx+QNGtZZA</latexit><latexit sha1_base64="hgx3JqDMkbUjCsdhreSYCPwtaZs=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZSkCCp4KHjx4KGiscUkhM122y7dbOLuRiihePGvePGg4tV/4c1/46bNQVsfDDzem2FmXpgwKpVlfRtz8wuLS8ullfLq2vrGprm1fSvjVGDi4JjFoh0iSRjlxFFUMdJOBEFRyEgrHJznfuuBCEljfqOGCfEj1OO0SzFSWgrM3evLoF71IqT6YZjdjVxP3gsF6/5hYFasmjUGnCV2QSqgQDMwv7xOjNOIcIUZktK1rUT5GRKKYkZGZS+VJEF4gHrE1ZSjiEg/G78wggda6cBuLHRxBcfq74kMRVIOo1B35rfKaS8X//PcVHVP/IzyJFWE48mibsqgimGeB+xQQbBiQ00QFlTfCnEfCYSVTq2sQ7CnX54lTr12WrOvjiqNsyKNEtgD+6AKbHAMGuACNIEDMHgEz+AVvBlPxovxbnxMWueMYmYH/IHx+QNGtZZA</latexit>

G  SLN (R)
<latexit sha1_base64="tx+JBzkmj/7AzMjqTwy3iH88GmA="></latexit><latexit sha1_base64="tx+JBzkmj/7AzMjqTwy3iH88GmA="></latexit><latexit sha1_base64="tx+JBzkmj/7AzMjqTwy3iH88GmA="></latexit><latexit sha1_base64="tx+JBzkmj/7AzMjqTwy3iH88GmA="></latexit>

�
<latexit sha1_base64="dHG/oDH46a6k7+C3ap6SEoOQMKU=">AAACCXicdVBNS8MwGE7n15xfU49eokPwIKWVwbbbwIMeJ1g36MpIs2wLS9KSpMIoO3vxr3jxoOLVf+DNf2PaVVDRB1548jzvm7x5wphRpR3nwyotLa+srpXXKxubW9s71d29GxUlEhMPRyySvRApwqggnqaakV4sCeIhI91wep753VsiFY3EtZ7FJOBoLOiIYqSNNKgepv38El+OwyC1W63Touawf4E4R/NBteaYcwa4II16QVoudG0nRw0U6Ayq7/1hhBNOhMYMKeW7TqyDFElNMSPzSj9RJEZ4isbEN1QgTlSQ5lvM4bFRhnAUSVNCw1z9PpEirtSMh6aTIz1Rv71M/MvzEz1qBikVcaKJwIuHRgmDOoJZLnBIJcGazQxBWFKzK8QTJBHWJr2KCeHrp/B/4p3ZLdu9qtfazSKNMjgAR+AEuKAB2uASdIAHMLgDD+AJPFv31qP1Yr0uWktWMbMPfsB6+wTUCZlH</latexit><latexit sha1_base64="dHG/oDH46a6k7+C3ap6SEoOQMKU=">AAACCXicdVBNS8MwGE7n15xfU49eokPwIKWVwbbbwIMeJ1g36MpIs2wLS9KSpMIoO3vxr3jxoOLVf+DNf2PaVVDRB1548jzvm7x5wphRpR3nwyotLa+srpXXKxubW9s71d29GxUlEhMPRyySvRApwqggnqaakV4sCeIhI91wep753VsiFY3EtZ7FJOBoLOiIYqSNNKgepv38El+OwyC1W63Touawf4E4R/NBteaYcwa4II16QVoudG0nRw0U6Ayq7/1hhBNOhMYMKeW7TqyDFElNMSPzSj9RJEZ4isbEN1QgTlSQ5lvM4bFRhnAUSVNCw1z9PpEirtSMh6aTIz1Rv71M/MvzEz1qBikVcaKJwIuHRgmDOoJZLnBIJcGazQxBWFKzK8QTJBHWJr2KCeHrp/B/4p3ZLdu9qtfazSKNMjgAR+AEuKAB2uASdIAHMLgDD+AJPFv31qP1Yr0uWktWMbMPfsB6+wTUCZlH</latexit><latexit sha1_base64="dHG/oDH46a6k7+C3ap6SEoOQMKU=">AAACCXicdVBNS8MwGE7n15xfU49eokPwIKWVwbbbwIMeJ1g36MpIs2wLS9KSpMIoO3vxr3jxoOLVf+DNf2PaVVDRB1548jzvm7x5wphRpR3nwyotLa+srpXXKxubW9s71d29GxUlEhMPRyySvRApwqggnqaakV4sCeIhI91wep753VsiFY3EtZ7FJOBoLOiIYqSNNKgepv38El+OwyC1W63Touawf4E4R/NBteaYcwa4II16QVoudG0nRw0U6Ayq7/1hhBNOhMYMKeW7TqyDFElNMSPzSj9RJEZ4isbEN1QgTlSQ5lvM4bFRhnAUSVNCw1z9PpEirtSMh6aTIz1Rv71M/MvzEz1qBikVcaKJwIuHRgmDOoJZLnBIJcGazQxBWFKzK8QTJBHWJr2KCeHrp/B/4p3ZLdu9qtfazSKNMjgAR+AEuKAB2uASdIAHMLgDD+AJPFv31qP1Yr0uWktWMbMPfsB6+wTUCZlH</latexit><latexit sha1_base64="dHG/oDH46a6k7+C3ap6SEoOQMKU=">AAACCXicdVBNS8MwGE7n15xfU49eokPwIKWVwbbbwIMeJ1g36MpIs2wLS9KSpMIoO3vxr3jxoOLVf+DNf2PaVVDRB1548jzvm7x5wphRpR3nwyotLa+srpXXKxubW9s71d29GxUlEhMPRyySvRApwqggnqaakV4sCeIhI91wep753VsiFY3EtZ7FJOBoLOiIYqSNNKgepv38El+OwyC1W63Touawf4E4R/NBteaYcwa4II16QVoudG0nRw0U6Ayq7/1hhBNOhMYMKeW7TqyDFElNMSPzSj9RJEZ4isbEN1QgTlSQ5lvM4bFRhnAUSVNCw1z9PpEirtSMh6aTIz1Rv71M/MvzEz1qBikVcaKJwIuHRgmDOoJZLnBIJcGazQxBWFKzK8QTJBHWJr2KCeHrp/B/4p3ZLdu9qtfazSKNMjgAR+AEuKAB2uASdIAHMLgDD+AJPFv31qP1Yr0uWktWMbMPfsB6+wTUCZlH</latexit>

�  G \ SLN (Z)
<latexit sha1_base64="aFDcnAxKMz3DbriTnPPDuDfZdcM="></latexit><latexit sha1_base64="aFDcnAxKMz3DbriTnPPDuDfZdcM="></latexit><latexit sha1_base64="aFDcnAxKMz3DbriTnPPDuDfZdcM="></latexit><latexit sha1_base64="aFDcnAxKMz3DbriTnPPDuDfZdcM="></latexit>



Some history
• Griffiths-Schmid (’75): Ask when monodromy of a family of algebraic 

varieties is arithmetic 

• Deligne-Mostow (’86): Finds families of algebraic curves over 
with nonarithmetic monodromy 

• Looijenga (’97): Studies abelian covers of surfaces, obtains lots of 
arithmetic representations of mapping class groups 

• McMullen (’09): Systematic study of families over                , 
producing lots of interesting representations of braid groups 

• Venkataramana (’14): Shows “most” of McMullen’s representations 
yield arithmetic groups   

• Grunewald-Larsen-Lubotzky-Malestein (’15): Studies nonabelian 
covers of surfaces, produces vast number of arithmetic 
representations of mapping class groups

Confn(C)
<latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit>

Confn(C)
<latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit><latexit sha1_base64="lMgYrrWkNNPtGf5U/03ZAa0UIwE=">AAACCXicbVBNS8NAEN34WetX1aOX1SLUS0lEUMFDoRePFYwtNCFstpt26WY37G6EEnL24l/x4kHFq//Am//GTZuDtj4YeLw3w8y8MGFUadv+tpaWV1bX1isb1c2t7Z3d2t7+vRKpxMTFggnZC5EijHLiaqoZ6SWSoDhkpBuO24XffSBSUcHv9CQhfoyGnEYUI22koHbkiYRIpIXkKCZZW/AoD3jDi5EehWHWzk+DWt1u2lPAReKUpA5KdILalzcQOI0J15ghpfqOnWg/Q1JTzEhe9VJFEoTHaEj6hhZ7lZ9NX8nhiVEGMBLSFNdwqv6eyFCs1CQOTWdxopr3CvE/r5/q6NLPKE9STTieLYpSBrWARS5wQCXBmk0MQVhScyvEIyQR1ia9qgnBmX95kbhnzaumc3teb12XaVTAITgGDeCAC9ACN6ADXIDBI3gGr+DNerJerHfrY9a6ZJUzB+APrM8fRiOazQ==</latexit>



Atiyah-Kodaira

E ! X ⇥X
<latexit sha1_base64="r5K8vl1e6GIfxOW/6JWSvHwsL/s=">AAAB+HicbVBNSwMxEJ31s9avVY9egkXwVHZFUMFDQQSPFVy70C4lm2bb0CS7JNlCWfpPvHhQ8epP8ea/MW33oK0PEh7vzTAzL84408bzvp2V1bX1jc3KVnV7Z3dv3z04fNJprggNSMpTFcZYU84kDQwznIaZoljEnLbi4e3Ub42o0iyVj2ac0UjgvmQJI9hYqeu6d6hjUhTanwmqUdh1a17dmwEtE78kNSjR7LpfnV5KckGlIRxr3fa9zEQFVoYRTifVTq5phskQ92nbUontmKiYbT5Bp1bpoSRV9kmDZurvjgILrccitpUCm4Fe9Kbif147N8lVVDCZ5YZKMh+U5BzZW6cxoB5TlBg+tgQTxeyuiAywwsTYsKo2BH/x5GUSnNev6/7DRa1xU6ZRgWM4gTPw4RIacA9NCIDACJ7hFd6cwnlx3p2PeemKU/YcwR84nz8/n5JL</latexit><latexit sha1_base64="r5K8vl1e6GIfxOW/6JWSvHwsL/s=">AAAB+HicbVBNSwMxEJ31s9avVY9egkXwVHZFUMFDQQSPFVy70C4lm2bb0CS7JNlCWfpPvHhQ8epP8ea/MW33oK0PEh7vzTAzL84408bzvp2V1bX1jc3KVnV7Z3dv3z04fNJprggNSMpTFcZYU84kDQwznIaZoljEnLbi4e3Ub42o0iyVj2ac0UjgvmQJI9hYqeu6d6hjUhTanwmqUdh1a17dmwEtE78kNSjR7LpfnV5KckGlIRxr3fa9zEQFVoYRTifVTq5phskQ92nbUontmKiYbT5Bp1bpoSRV9kmDZurvjgILrccitpUCm4Fe9Kbif147N8lVVDCZ5YZKMh+U5BzZW6cxoB5TlBg+tgQTxeyuiAywwsTYsKo2BH/x5GUSnNev6/7DRa1xU6ZRgWM4gTPw4RIacA9NCIDACJ7hFd6cwnlx3p2PeemKU/YcwR84nz8/n5JL</latexit><latexit sha1_base64="r5K8vl1e6GIfxOW/6JWSvHwsL/s=">AAAB+HicbVBNSwMxEJ31s9avVY9egkXwVHZFUMFDQQSPFVy70C4lm2bb0CS7JNlCWfpPvHhQ8epP8ea/MW33oK0PEh7vzTAzL84408bzvp2V1bX1jc3KVnV7Z3dv3z04fNJprggNSMpTFcZYU84kDQwznIaZoljEnLbi4e3Ub42o0iyVj2ac0UjgvmQJI9hYqeu6d6hjUhTanwmqUdh1a17dmwEtE78kNSjR7LpfnV5KckGlIRxr3fa9zEQFVoYRTifVTq5phskQ92nbUontmKiYbT5Bp1bpoSRV9kmDZurvjgILrccitpUCm4Fe9Kbif147N8lVVDCZ5YZKMh+U5BzZW6cxoB5TlBg+tgQTxeyuiAywwsTYsKo2BH/x5GUSnNev6/7DRa1xU6ZRgWM4gTPw4RIacA9NCIDACJ7hFd6cwnlx3p2PeemKU/YcwR84nz8/n5JL</latexit><latexit sha1_base64="r5K8vl1e6GIfxOW/6JWSvHwsL/s=">AAAB+HicbVBNSwMxEJ31s9avVY9egkXwVHZFUMFDQQSPFVy70C4lm2bb0CS7JNlCWfpPvHhQ8epP8ea/MW33oK0PEh7vzTAzL84408bzvp2V1bX1jc3KVnV7Z3dv3z04fNJprggNSMpTFcZYU84kDQwznIaZoljEnLbi4e3Ub42o0iyVj2ac0UjgvmQJI9hYqeu6d6hjUhTanwmqUdh1a17dmwEtE78kNSjR7LpfnV5KckGlIRxr3fa9zEQFVoYRTifVTq5phskQ92nbUontmKiYbT5Bp1bpoSRV9kmDZurvjgILrccitpUCm4Fe9Kbif147N8lVVDCZ5YZKMh+U5BzZW6cxoB5TlBg+tgQTxeyuiAywwsTYsKo2BH/x5GUSnNev6/7DRa1xU6ZRgWM4gTPw4RIacA9NCIDACJ7hFd6cwnlx3p2PeemKU/YcwR84nz8/n5JL</latexit>

Goal: Study these monodromy groups �g,m  Sp(2g0,Z)
<latexit sha1_base64="Poq9uQssDvZjxRqxw2kEs37RjCo=">AAACGXicbVDLSgNBEJz1bXxFPXoZDKKChF0RVPAgeNBjRKNiNoTeSScOzuwsM7NCWPY7vPgrXjyoeNSTf+NskoOvgoaiqpvurigR3Fjf//RGRsfGJyanpkszs3PzC+XFpQujUs2wzpRQ+ioCg4LHWLfcCrxKNIKMBF5Gt0eFf3mH2nAVn9tegk0J3Zh3OAPrpFY5CI9BSmhl3S2ZhwJpqBLUYJWOQWJ2luQb2931rVCCvYmi7DrfbJUrftXvg/4lwZBUyBC1Vvk9bCuWSowtE2BMI/AT28xAW84E5qUwNZgAu4UuNhwt9ppm1n8tp2tOadOO0q5iS/vq94kMpDE9GbnO4kTz2yvE/7xGajt7zYzHSWoxZoNFnVRQq2iRE21zjcyKniPANHe3UnYDGph1aZZcCMHvl/+S+nZ1vxqc7lQOD4ZpTJEVsko2SEB2ySE5ITVSJ4zck0fyTF68B+/Je/XeBq0j3nBmmfyA9/EFlCagww==</latexit><latexit sha1_base64="Poq9uQssDvZjxRqxw2kEs37RjCo=">AAACGXicbVDLSgNBEJz1bXxFPXoZDKKChF0RVPAgeNBjRKNiNoTeSScOzuwsM7NCWPY7vPgrXjyoeNSTf+NskoOvgoaiqpvurigR3Fjf//RGRsfGJyanpkszs3PzC+XFpQujUs2wzpRQ+ioCg4LHWLfcCrxKNIKMBF5Gt0eFf3mH2nAVn9tegk0J3Zh3OAPrpFY5CI9BSmhl3S2ZhwJpqBLUYJWOQWJ2luQb2931rVCCvYmi7DrfbJUrftXvg/4lwZBUyBC1Vvk9bCuWSowtE2BMI/AT28xAW84E5qUwNZgAu4UuNhwt9ppm1n8tp2tOadOO0q5iS/vq94kMpDE9GbnO4kTz2yvE/7xGajt7zYzHSWoxZoNFnVRQq2iRE21zjcyKniPANHe3UnYDGph1aZZcCMHvl/+S+nZ1vxqc7lQOD4ZpTJEVsko2SEB2ySE5ITVSJ4zck0fyTF68B+/Je/XeBq0j3nBmmfyA9/EFlCagww==</latexit><latexit sha1_base64="Poq9uQssDvZjxRqxw2kEs37RjCo=">AAACGXicbVDLSgNBEJz1bXxFPXoZDKKChF0RVPAgeNBjRKNiNoTeSScOzuwsM7NCWPY7vPgrXjyoeNSTf+NskoOvgoaiqpvurigR3Fjf//RGRsfGJyanpkszs3PzC+XFpQujUs2wzpRQ+ioCg4LHWLfcCrxKNIKMBF5Gt0eFf3mH2nAVn9tegk0J3Zh3OAPrpFY5CI9BSmhl3S2ZhwJpqBLUYJWOQWJ2luQb2931rVCCvYmi7DrfbJUrftXvg/4lwZBUyBC1Vvk9bCuWSowtE2BMI/AT28xAW84E5qUwNZgAu4UuNhwt9ppm1n8tp2tOadOO0q5iS/vq94kMpDE9GbnO4kTz2yvE/7xGajt7zYzHSWoxZoNFnVRQq2iRE21zjcyKniPANHe3UnYDGph1aZZcCMHvl/+S+nZ1vxqc7lQOD4ZpTJEVsko2SEB2ySE5ITVSJ4zck0fyTF68B+/Je/XeBq0j3nBmmfyA9/EFlCagww==</latexit><latexit sha1_base64="Poq9uQssDvZjxRqxw2kEs37RjCo=">AAACGXicbVDLSgNBEJz1bXxFPXoZDKKChF0RVPAgeNBjRKNiNoTeSScOzuwsM7NCWPY7vPgrXjyoeNSTf+NskoOvgoaiqpvurigR3Fjf//RGRsfGJyanpkszs3PzC+XFpQujUs2wzpRQ+ioCg4LHWLfcCrxKNIKMBF5Gt0eFf3mH2nAVn9tegk0J3Zh3OAPrpFY5CI9BSmhl3S2ZhwJpqBLUYJWOQWJ2luQb2931rVCCvYmi7DrfbJUrftXvg/4lwZBUyBC1Vvk9bCuWSowtE2BMI/AT28xAW84E5qUwNZgAu4UuNhwt9ppm1n8tp2tOadOO0q5iS/vq94kMpDE9GbnO4kTz2yvE/7xGajt7zYzHSWoxZoNFnVRQq2iRE21zjcyKniPANHe3UnYDGph1aZZcCMHvl/+S+nZ1vxqc7lQOD4ZpTJEVsko2SEB2ySE5ITVSJ4zck0fyTF68B+/Je/XeBq0j3nBmmfyA9/EFlCagww==</latexit>

(branch locus)

(fiberwise cyclic branched covering 
of algebraic surfaces (4-manifolds)) 

h⌧i ⇠= Z/mZ � X
<latexit sha1_base64="heLPGG4JMwqLuA5NqV6+V7zMxQo=">AAACK3icbZDLSgMxFIYzXmu9VV26CRbBVZ0RQQUXhW5cKlhb7JRyJk2nwUwyJGeUMvSB3PgqgrhQcet7mF7A64HAx/+fJOf8USqFRd9/9WZm5+YXFgtLxeWV1bX10sbmldWZYbzOtNSmGYHlUiheR4GSN1PDIYkkb0Q3tZHfuOXGCq0ucZDydgKxEj3BAJ3UKdVCCSqWPETIQjNGGjKtYhomgP0oyq+H+8kXO1MYJjkYo++MiPtIm51S2a/446J/IZhCmUzrvFN6CruaZQlXyCRY2wr8FNs5GBTu6WExzCxPgd1AzFsOFSTctvPxskO665Qu7WnjjkI6Vr/fyCGxdpBErnM0tf3tjcT/vFaGveN2LlSaIVds8lEvkxQ1HSVHu8JwhnLgAJgRblbK+mCAocu36EIIfq/8F+oHlZNKcHFYrp5O0yiQbbJD9khAjkiVnJFzUieM3JNH8kJevQfv2Xvz3ietM970zhb5Ud7HJ3SUqSc=</latexit><latexit sha1_base64="heLPGG4JMwqLuA5NqV6+V7zMxQo=">AAACK3icbZDLSgMxFIYzXmu9VV26CRbBVZ0RQQUXhW5cKlhb7JRyJk2nwUwyJGeUMvSB3PgqgrhQcet7mF7A64HAx/+fJOf8USqFRd9/9WZm5+YXFgtLxeWV1bX10sbmldWZYbzOtNSmGYHlUiheR4GSN1PDIYkkb0Q3tZHfuOXGCq0ucZDydgKxEj3BAJ3UKdVCCSqWPETIQjNGGjKtYhomgP0oyq+H+8kXO1MYJjkYo++MiPtIm51S2a/446J/IZhCmUzrvFN6CruaZQlXyCRY2wr8FNs5GBTu6WExzCxPgd1AzFsOFSTctvPxskO665Qu7WnjjkI6Vr/fyCGxdpBErnM0tf3tjcT/vFaGveN2LlSaIVds8lEvkxQ1HSVHu8JwhnLgAJgRblbK+mCAocu36EIIfq/8F+oHlZNKcHFYrp5O0yiQbbJD9khAjkiVnJFzUieM3JNH8kJevQfv2Xvz3ietM970zhb5Ud7HJ3SUqSc=</latexit><latexit sha1_base64="heLPGG4JMwqLuA5NqV6+V7zMxQo=">AAACK3icbZDLSgMxFIYzXmu9VV26CRbBVZ0RQQUXhW5cKlhb7JRyJk2nwUwyJGeUMvSB3PgqgrhQcet7mF7A64HAx/+fJOf8USqFRd9/9WZm5+YXFgtLxeWV1bX10sbmldWZYbzOtNSmGYHlUiheR4GSN1PDIYkkb0Q3tZHfuOXGCq0ucZDydgKxEj3BAJ3UKdVCCSqWPETIQjNGGjKtYhomgP0oyq+H+8kXO1MYJjkYo++MiPtIm51S2a/446J/IZhCmUzrvFN6CruaZQlXyCRY2wr8FNs5GBTu6WExzCxPgd1AzFsOFSTctvPxskO665Qu7WnjjkI6Vr/fyCGxdpBErnM0tf3tjcT/vFaGveN2LlSaIVds8lEvkxQ1HSVHu8JwhnLgAJgRblbK+mCAocu36EIIfq/8F+oHlZNKcHFYrp5O0yiQbbJD9khAjkiVnJFzUieM3JNH8kJevQfv2Xvz3ietM970zhb5Ud7HJ3SUqSc=</latexit><latexit sha1_base64="heLPGG4JMwqLuA5NqV6+V7zMxQo=">AAACK3icbZDLSgMxFIYzXmu9VV26CRbBVZ0RQQUXhW5cKlhb7JRyJk2nwUwyJGeUMvSB3PgqgrhQcet7mF7A64HAx/+fJOf8USqFRd9/9WZm5+YXFgtLxeWV1bX10sbmldWZYbzOtNSmGYHlUiheR4GSN1PDIYkkb0Q3tZHfuOXGCq0ucZDydgKxEj3BAJ3UKdVCCSqWPETIQjNGGjKtYhomgP0oyq+H+8kXO1MYJjkYo++MiPtIm51S2a/446J/IZhCmUzrvFN6CruaZQlXyCRY2wr8FNs5GBTu6WExzCxPgd1AzFsOFSTctvPxskO665Qu7WnjjkI6Vr/fyCGxdpBErnM0tf3tjcT/vFaGveN2LlSaIVds8lEvkxQ1HSVHu8JwhnLgAJgRblbK+mCAocu36EIIfq/8F+oHlZNKcHFYrp5O0yiQbbJD9khAjkiVnJFzUieM3JNH8kJevQfv2Xvz3ietM970zhb5Ud7HJ3SUqSc=</latexit>

[
�⌧ i ⇢ X ⇥X

<latexit sha1_base64="fFXjaafVBwxld/zGz4XZQQL/h1M=">AAACEnicbVA9SwNBEN3zM8avU0ubxSCIRbgTQQWLgIWWCkYDuRjmNntxcffu2J0VwpH/YONfsbFQsbWy89+4iVf49WDg8d4MM/PiXAqDQfDhTUxOTc/MVuaq8wuLS8v+yuqFyaxmvMkymelWDIZLkfImCpS8lWsOKpb8Mr45GvmXt1wbkaXnOMh5R0E/FYlggE7q+ttRLPrM5jQ6BqWgW0QI9koMaWRsbDjSFo1QKG5oq+vXgnowBv1LwpLUSInTrv8e9TJmFU+RSTCmHQY5dgrQKJjkw2pkDc+B3UCftx1Nwa3pFOOfhnTTKT2aZNpVinSsfp8oQBkzULHrVIDX5rc3Ev/z2haT/U4h0twiT9nXosRKihkdBUR7QnOGcuAIMC3crZRdgwaGLsaqCyH8/fJf0typH9TDs91a47BMo0LWyQbZIiHZIw1yQk5JkzByRx7IE3n27r1H78V7/Wqd8MqZNfID3tsn4yOdtg==</latexit><latexit sha1_base64="fFXjaafVBwxld/zGz4XZQQL/h1M=">AAACEnicbVA9SwNBEN3zM8avU0ubxSCIRbgTQQWLgIWWCkYDuRjmNntxcffu2J0VwpH/YONfsbFQsbWy89+4iVf49WDg8d4MM/PiXAqDQfDhTUxOTc/MVuaq8wuLS8v+yuqFyaxmvMkymelWDIZLkfImCpS8lWsOKpb8Mr45GvmXt1wbkaXnOMh5R0E/FYlggE7q+ttRLPrM5jQ6BqWgW0QI9koMaWRsbDjSFo1QKG5oq+vXgnowBv1LwpLUSInTrv8e9TJmFU+RSTCmHQY5dgrQKJjkw2pkDc+B3UCftx1Nwa3pFOOfhnTTKT2aZNpVinSsfp8oQBkzULHrVIDX5rc3Ev/z2haT/U4h0twiT9nXosRKihkdBUR7QnOGcuAIMC3crZRdgwaGLsaqCyH8/fJf0typH9TDs91a47BMo0LWyQbZIiHZIw1yQk5JkzByRx7IE3n27r1H78V7/Wqd8MqZNfID3tsn4yOdtg==</latexit><latexit sha1_base64="fFXjaafVBwxld/zGz4XZQQL/h1M=">AAACEnicbVA9SwNBEN3zM8avU0ubxSCIRbgTQQWLgIWWCkYDuRjmNntxcffu2J0VwpH/YONfsbFQsbWy89+4iVf49WDg8d4MM/PiXAqDQfDhTUxOTc/MVuaq8wuLS8v+yuqFyaxmvMkymelWDIZLkfImCpS8lWsOKpb8Mr45GvmXt1wbkaXnOMh5R0E/FYlggE7q+ttRLPrM5jQ6BqWgW0QI9koMaWRsbDjSFo1QKG5oq+vXgnowBv1LwpLUSInTrv8e9TJmFU+RSTCmHQY5dgrQKJjkw2pkDc+B3UCftx1Nwa3pFOOfhnTTKT2aZNpVinSsfp8oQBkzULHrVIDX5rc3Ev/z2haT/U4h0twiT9nXosRKihkdBUR7QnOGcuAIMC3crZRdgwaGLsaqCyH8/fJf0typH9TDs91a47BMo0LWyQbZIiHZIw1yQk5JkzByRx7IE3n27r1H78V7/Wqd8MqZNfID3tsn4yOdtg==</latexit><latexit sha1_base64="fFXjaafVBwxld/zGz4XZQQL/h1M=">AAACEnicbVA9SwNBEN3zM8avU0ubxSCIRbgTQQWLgIWWCkYDuRjmNntxcffu2J0VwpH/YONfsbFQsbWy89+4iVf49WDg8d4MM/PiXAqDQfDhTUxOTc/MVuaq8wuLS8v+yuqFyaxmvMkymelWDIZLkfImCpS8lWsOKpb8Mr45GvmXt1wbkaXnOMh5R0E/FYlggE7q+ttRLPrM5jQ6BqWgW0QI9koMaWRsbDjSFo1QKG5oq+vXgnowBv1LwpLUSInTrv8e9TJmFU+RSTCmHQY5dgrQKJjkw2pkDc+B3UCftx1Nwa3pFOOfhnTTKT2aZNpVinSsfp8oQBkzULHrVIDX5rc3Ev/z2haT/U4h0twiT9nXosRKihkdBUR7QnOGcuAIMC3crZRdgwaGLsaqCyH8/fJf0typH9TDs91a47BMo0LWyQbZIiHZIw1yQk5JkzByRx7IE3n27r1H78V7/Wqd8MqZNfID3tsn4yOdtg==</latexit>



Main Theorem

Main theorem (fake news version): For m ≥ 2, g ≥ 3, the groups 
are arithmetic lattices.         
 

�g,m
<latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit>

Issue: Insufficient symmetry.              regular            branched cover, but 
                               is not regular. Makes studying          very difficult. 

Z ! X
<latexit sha1_base64="DykiSmNiWSg5ONf+7wsov8JJecM=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWaj2SLiak3avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9Gfjr8=</latexit><latexit sha1_base64="DykiSmNiWSg5ONf+7wsov8JJecM=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWaj2SLiak3avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9Gfjr8=</latexit><latexit sha1_base64="DykiSmNiWSg5ONf+7wsov8JJecM=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWaj2SLiak3avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9Gfjr8=</latexit><latexit sha1_base64="DykiSmNiWSg5ONf+7wsov8JJecM=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWaj2SLiak3avW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9Gfjr8=</latexit>

Z/mZ
<latexit sha1_base64="woKNFH76+hwgVBaFdJcWxttkGKc=">AAAB/nicbVBNS8NAFHzxs9avqODFy2IRPNVEBBU8FLx4rGBssQ1ls920S3eTsLsRSuzBv+LFg4pXf4c3/42bNqC2DiwMM+/xZidIOFPacb6sufmFxaXl0kp5dW19Y9Pe2r5VcSoJ9UjMY9kMsKKcRdTTTHPaTCTFIuC0EQwuc79xT6VicXSjhwn1Be5FLGQEayN17N22wLofBNnd6Ej88I5dcarOGGiWuAWpQIF6x/5sd2OSChppwrFSLddJtJ9hqRnhdFRup4ommAxwj7YMjbCgys/G+UfowChdFMbSvEijsfp7I8NCqaEIzGSeUE17ufif10p1eOZnLEpSTSMyORSmHOkY5WWgLpOUaD40BBPJTFZE+lhiok1lZVOCO/3lWeIdV8+r7vVJpXZRtFGCPdiHQ3DhFGpwBXXwgMADPMELvFqP1rP1Zr1PRuesYmcH/sD6+AbTMJYp</latexit><latexit sha1_base64="woKNFH76+hwgVBaFdJcWxttkGKc=">AAAB/nicbVBNS8NAFHzxs9avqODFy2IRPNVEBBU8FLx4rGBssQ1ls920S3eTsLsRSuzBv+LFg4pXf4c3/42bNqC2DiwMM+/xZidIOFPacb6sufmFxaXl0kp5dW19Y9Pe2r5VcSoJ9UjMY9kMsKKcRdTTTHPaTCTFIuC0EQwuc79xT6VicXSjhwn1Be5FLGQEayN17N22wLofBNnd6Ej88I5dcarOGGiWuAWpQIF6x/5sd2OSChppwrFSLddJtJ9hqRnhdFRup4ommAxwj7YMjbCgys/G+UfowChdFMbSvEijsfp7I8NCqaEIzGSeUE17ufif10p1eOZnLEpSTSMyORSmHOkY5WWgLpOUaD40BBPJTFZE+lhiok1lZVOCO/3lWeIdV8+r7vVJpXZRtFGCPdiHQ3DhFGpwBXXwgMADPMELvFqP1rP1Zr1PRuesYmcH/sD6+AbTMJYp</latexit><latexit sha1_base64="woKNFH76+hwgVBaFdJcWxttkGKc=">AAAB/nicbVBNS8NAFHzxs9avqODFy2IRPNVEBBU8FLx4rGBssQ1ls920S3eTsLsRSuzBv+LFg4pXf4c3/42bNqC2DiwMM+/xZidIOFPacb6sufmFxaXl0kp5dW19Y9Pe2r5VcSoJ9UjMY9kMsKKcRdTTTHPaTCTFIuC0EQwuc79xT6VicXSjhwn1Be5FLGQEayN17N22wLofBNnd6Ej88I5dcarOGGiWuAWpQIF6x/5sd2OSChppwrFSLddJtJ9hqRnhdFRup4ommAxwj7YMjbCgys/G+UfowChdFMbSvEijsfp7I8NCqaEIzGSeUE17ufif10p1eOZnLEpSTSMyORSmHOkY5WWgLpOUaD40BBPJTFZE+lhiok1lZVOCO/3lWeIdV8+r7vVJpXZRtFGCPdiHQ3DhFGpwBXXwgMADPMELvFqP1rP1Zr1PRuesYmcH/sD6+AbTMJYp</latexit><latexit sha1_base64="woKNFH76+hwgVBaFdJcWxttkGKc=">AAAB/nicbVBNS8NAFHzxs9avqODFy2IRPNVEBBU8FLx4rGBssQ1ls920S3eTsLsRSuzBv+LFg4pXf4c3/42bNqC2DiwMM+/xZidIOFPacb6sufmFxaXl0kp5dW19Y9Pe2r5VcSoJ9UjMY9kMsKKcRdTTTHPaTCTFIuC0EQwuc79xT6VicXSjhwn1Be5FLGQEayN17N22wLofBNnd6Ej88I5dcarOGGiWuAWpQIF6x/5sd2OSChppwrFSLddJtJ9hqRnhdFRup4ommAxwj7YMjbCgys/G+UfowChdFMbSvEijsfp7I8NCqaEIzGSeUE17ufif10p1eOZnLEpSTSMyORSmHOkY5WWgLpOUaD40BBPJTFZE+lhiok1lZVOCO/3lWeIdV8+r7vVJpXZRtFGCPdiHQ3DhFGpwBXXwgMADPMELvFqP1rP1Zr1PRuesYmcH/sD6+AbTMJYp</latexit>

Fix: pass to further cover               so that                        is regular with  
covering group                  (Heisenberg group).   

W ! Z
<latexit sha1_base64="tkh+5NkiJ6/0mbzHY3sp5eI3v6Q=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWarVIFxPy2KvW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9AKjr4=</latexit><latexit sha1_base64="tkh+5NkiJ6/0mbzHY3sp5eI3v6Q=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWarVIFxPy2KvW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9AKjr4=</latexit><latexit sha1_base64="tkh+5NkiJ6/0mbzHY3sp5eI3v6Q=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWarVIFxPy2KvW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9AKjr4=</latexit><latexit sha1_base64="tkh+5NkiJ6/0mbzHY3sp5eI3v6Q=">AAAB7XicbVBNS8NAFHypX7V+VT16WSyCp5KIoIKHghePFYwttqFstpt26WYTdl+EEvojvHhQ8er/8ea/cdvmoK0DC8PMe+ybCVMpDLrut1NaWV1b3yhvVra2d3b3qvsHDybJNOM+S2Si2yE1XArFfRQoeTvVnMah5K1wdDP1W09cG5GoexynPIjpQIlIMIpWarVIFxPy2KvW3Lo7A1kmXkFqUKDZq351+wnLYq6QSWpMx3NTDHKqUTDJJ5VuZnhK2YgOeMdSRWNugnx27oScWKVPokTbp5DM1N8bOY2NGcehnYwpDs2iNxX/8zoZRpdBLlSaIVds/lGUSWIjTrOTvtCcoRxbQpkW9lbChlRThrahii3BW4y8TPyz+lXduzuvNa6LNspwBMdwCh5cQANuoQk+MBjBM7zCm5M6L8678zEfLTnFziH8gfP5A9AKjr4=</latexit>

Z ! X ! (X/h⌧i)
<latexit sha1_base64="upcyQoqeQD3x3TlxxcMhtHGTm3w=">AAACDHicbVC7TsMwFHXKq5RXgJHFoiCVpSQICZAYKrEwFonQiiaqHPe2teo4ke0gVVF/gIVfYWEAxMoHsPE3uGkHaLmSrXPPuVf2OWHCmdKO820VFhaXlleKq6W19Y3NLXt7507FqaTg0ZjHshkSBZwJ8DTTHJqJBBKFHBrh4GqsNx5AKhaLWz1MIIhIT7Auo0Qbqm0f3GNfx7iZ35Xmsc+J6HEwLUmxL/PmqG2XnaqTF54H7hSU0bTqbfvL78Q0jUBoyolSLddJdJARqRnlMCr5qYKE0AHpQctAQSJQQZa7GeFDw3RwN5bmCI1z9vdGRiKlhlFoJiOi+2pWG5P/aa1Ud8+DjIkk1SDo5KFuyrFxPo4Gd5gEqvnQAEIlM3/FtE8kodoEWDIhuLOW54F3Ur2oujen5drlNI0i2kP7qIJcdIZq6BrVkYcoekTP6BW9WU/Wi/VufUxGC9Z0Zxf9KevzBzJwmfM=</latexit><latexit sha1_base64="upcyQoqeQD3x3TlxxcMhtHGTm3w=">AAACDHicbVC7TsMwFHXKq5RXgJHFoiCVpSQICZAYKrEwFonQiiaqHPe2teo4ke0gVVF/gIVfYWEAxMoHsPE3uGkHaLmSrXPPuVf2OWHCmdKO820VFhaXlleKq6W19Y3NLXt7507FqaTg0ZjHshkSBZwJ8DTTHJqJBBKFHBrh4GqsNx5AKhaLWz1MIIhIT7Auo0Qbqm0f3GNfx7iZ35Xmsc+J6HEwLUmxL/PmqG2XnaqTF54H7hSU0bTqbfvL78Q0jUBoyolSLddJdJARqRnlMCr5qYKE0AHpQctAQSJQQZa7GeFDw3RwN5bmCI1z9vdGRiKlhlFoJiOi+2pWG5P/aa1Ud8+DjIkk1SDo5KFuyrFxPo4Gd5gEqvnQAEIlM3/FtE8kodoEWDIhuLOW54F3Ur2oujen5drlNI0i2kP7qIJcdIZq6BrVkYcoekTP6BW9WU/Wi/VufUxGC9Z0Zxf9KevzBzJwmfM=</latexit><latexit sha1_base64="upcyQoqeQD3x3TlxxcMhtHGTm3w=">AAACDHicbVC7TsMwFHXKq5RXgJHFoiCVpSQICZAYKrEwFonQiiaqHPe2teo4ke0gVVF/gIVfYWEAxMoHsPE3uGkHaLmSrXPPuVf2OWHCmdKO820VFhaXlleKq6W19Y3NLXt7507FqaTg0ZjHshkSBZwJ8DTTHJqJBBKFHBrh4GqsNx5AKhaLWz1MIIhIT7Auo0Qbqm0f3GNfx7iZ35Xmsc+J6HEwLUmxL/PmqG2XnaqTF54H7hSU0bTqbfvL78Q0jUBoyolSLddJdJARqRnlMCr5qYKE0AHpQctAQSJQQZa7GeFDw3RwN5bmCI1z9vdGRiKlhlFoJiOi+2pWG5P/aa1Ud8+DjIkk1SDo5KFuyrFxPo4Gd5gEqvnQAEIlM3/FtE8kodoEWDIhuLOW54F3Ur2oujen5drlNI0i2kP7qIJcdIZq6BrVkYcoekTP6BW9WU/Wi/VufUxGC9Z0Zxf9KevzBzJwmfM=</latexit><latexit sha1_base64="upcyQoqeQD3x3TlxxcMhtHGTm3w=">AAACDHicbVC7TsMwFHXKq5RXgJHFoiCVpSQICZAYKrEwFonQiiaqHPe2teo4ke0gVVF/gIVfYWEAxMoHsPE3uGkHaLmSrXPPuVf2OWHCmdKO820VFhaXlleKq6W19Y3NLXt7507FqaTg0ZjHshkSBZwJ8DTTHJqJBBKFHBrh4GqsNx5AKhaLWz1MIIhIT7Auo0Qbqm0f3GNfx7iZ35Xmsc+J6HEwLUmxL/PmqG2XnaqTF54H7hSU0bTqbfvL78Q0jUBoyolSLddJdJARqRnlMCr5qYKE0AHpQctAQSJQQZa7GeFDw3RwN5bmCI1z9vdGRiKlhlFoJiOi+2pWG5P/aa1Ud8+DjIkk1SDo5KFuyrFxPo4Gd5gEqvnQAEIlM3/FtE8kodoEWDIhuLOW54F3Ur2oujen5drlNI0i2kP7qIJcdIZq6BrVkYcoekTP6BW9WU/Wi/VufUxGC9Z0Zxf9KevzBzJwmfM=</latexit>

W ! (X/h⌧i)
<latexit sha1_base64="6Py+0WXmdI/gMvgLizPVx0r3/fs=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSxCvdREBBU8FLx4rGBsoQllst20SzebsLsRSunNi3/FiwcVr/4Gb/4bt2kOWn2w8Oa9GWbnhSlnSjvOl1VaWFxaXimvVtbWNza37O2dO5VkklCPJDyR7RAU5UxQTzPNaTuVFOKQ01Y4vJr6rXsqFUvErR6lNIihL1jECGgjde39FvZ1gmvtY5+D6HNqSsiwL/PiqGtXnbqTA/8lbkGqqECza3/6vYRkMRWacFCq4zqpDsYgNSOcTip+pmgKZAh92jFUQExVMM7vmOBDo/RwlEjzhMa5+nNiDLFSozg0nTHogZr3puJ/XifT0XkwZiLNNBVktijKODaXT0PBPSYp0XxkCBDJzF8xGYAEok10FROCO3/yX+Kd1C/q7s1ptXFZpFFGe+gA1ZCLzlADXaMm8hBBD+gJvaBX69F6tt6s91lrySpmdtEvWB/fSeiX3Q==</latexit><latexit sha1_base64="6Py+0WXmdI/gMvgLizPVx0r3/fs=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSxCvdREBBU8FLx4rGBsoQllst20SzebsLsRSunNi3/FiwcVr/4Gb/4bt2kOWn2w8Oa9GWbnhSlnSjvOl1VaWFxaXimvVtbWNza37O2dO5VkklCPJDyR7RAU5UxQTzPNaTuVFOKQ01Y4vJr6rXsqFUvErR6lNIihL1jECGgjde39FvZ1gmvtY5+D6HNqSsiwL/PiqGtXnbqTA/8lbkGqqECza3/6vYRkMRWacFCq4zqpDsYgNSOcTip+pmgKZAh92jFUQExVMM7vmOBDo/RwlEjzhMa5+nNiDLFSozg0nTHogZr3puJ/XifT0XkwZiLNNBVktijKODaXT0PBPSYp0XxkCBDJzF8xGYAEok10FROCO3/yX+Kd1C/q7s1ptXFZpFFGe+gA1ZCLzlADXaMm8hBBD+gJvaBX69F6tt6s91lrySpmdtEvWB/fSeiX3Q==</latexit><latexit sha1_base64="6Py+0WXmdI/gMvgLizPVx0r3/fs=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSxCvdREBBU8FLx4rGBsoQllst20SzebsLsRSunNi3/FiwcVr/4Gb/4bt2kOWn2w8Oa9GWbnhSlnSjvOl1VaWFxaXimvVtbWNza37O2dO5VkklCPJDyR7RAU5UxQTzPNaTuVFOKQ01Y4vJr6rXsqFUvErR6lNIihL1jECGgjde39FvZ1gmvtY5+D6HNqSsiwL/PiqGtXnbqTA/8lbkGqqECza3/6vYRkMRWacFCq4zqpDsYgNSOcTip+pmgKZAh92jFUQExVMM7vmOBDo/RwlEjzhMa5+nNiDLFSozg0nTHogZr3puJ/XifT0XkwZiLNNBVktijKODaXT0PBPSYp0XxkCBDJzF8xGYAEok10FROCO3/yX+Kd1C/q7s1ptXFZpFFGe+gA1ZCLzlADXaMm8hBBD+gJvaBX69F6tt6s91lrySpmdtEvWB/fSeiX3Q==</latexit><latexit sha1_base64="6Py+0WXmdI/gMvgLizPVx0r3/fs=">AAACBnicbVBNS8NAEN3Ur1q/oh4FWSxCvdREBBU8FLx4rGBsoQllst20SzebsLsRSunNi3/FiwcVr/4Gb/4bt2kOWn2w8Oa9GWbnhSlnSjvOl1VaWFxaXimvVtbWNza37O2dO5VkklCPJDyR7RAU5UxQTzPNaTuVFOKQ01Y4vJr6rXsqFUvErR6lNIihL1jECGgjde39FvZ1gmvtY5+D6HNqSsiwL/PiqGtXnbqTA/8lbkGqqECza3/6vYRkMRWacFCq4zqpDsYgNSOcTip+pmgKZAh92jFUQExVMM7vmOBDo/RwlEjzhMa5+nNiDLFSozg0nTHogZr3puJ/XifT0XkwZiLNNBVktijKODaXT0PBPSYp0XxkCBDJzF8xGYAEok10FROCO3/yX+Kd1C/q7s1ptXFZpFFGe+gA1ZCLzlADXaMm8hBBD+gJvaBX69F6tt6s91lrySpmdtEvWB/fSeiX3Q==</latexit>

H(Z/mZ)
<latexit sha1_base64="BR3w6ccLROlazc7GbHcpT/PMiK0=">AAACAXicbZDNSgMxFIUz9a/Wv1FX4iZYhLqpMyKo4KLgpssKji22Q8mkmTY0yQxJRihDceOruHGh4ta3cOfbmGkH1NYDgY9z7yX3niBmVGnH+bIKC4tLyyvF1dLa+sbmlr29c6uiRGLi4YhFshUgRRgVxNNUM9KKJUE8YKQZDK+yevOeSEUjcaNHMfE56gsaUoy0sbr2Xr3S4UgPgiC9Gx/zHz7q2mWn6kwE58HNoQxyNbr2Z6cX4YQToTFDSrVdJ9Z+iqSmmJFxqZMoEiM8RH3SNigQJ8pPJyeM4aFxejCMpHlCw4n7eyJFXKkRD0xntqKarWXmf7V2osNzP6UiTjQRePpRmDCoI5jlAXtUEqzZyADCkppdIR4gibA2qZVMCO7syfPgnVQvqu71abl2madRBPvgAFSAC85ADdRBA3gAgwfwBF7Aq/VoPVtv1vu0tWDlM7vgj6yPbz1PluA=</latexit><latexit sha1_base64="BR3w6ccLROlazc7GbHcpT/PMiK0=">AAACAXicbZDNSgMxFIUz9a/Wv1FX4iZYhLqpMyKo4KLgpssKji22Q8mkmTY0yQxJRihDceOruHGh4ta3cOfbmGkH1NYDgY9z7yX3niBmVGnH+bIKC4tLyyvF1dLa+sbmlr29c6uiRGLi4YhFshUgRRgVxNNUM9KKJUE8YKQZDK+yevOeSEUjcaNHMfE56gsaUoy0sbr2Xr3S4UgPgiC9Gx/zHz7q2mWn6kwE58HNoQxyNbr2Z6cX4YQToTFDSrVdJ9Z+iqSmmJFxqZMoEiM8RH3SNigQJ8pPJyeM4aFxejCMpHlCw4n7eyJFXKkRD0xntqKarWXmf7V2osNzP6UiTjQRePpRmDCoI5jlAXtUEqzZyADCkppdIR4gibA2qZVMCO7syfPgnVQvqu71abl2madRBPvgAFSAC85ADdRBA3gAgwfwBF7Aq/VoPVtv1vu0tWDlM7vgj6yPbz1PluA=</latexit><latexit sha1_base64="BR3w6ccLROlazc7GbHcpT/PMiK0=">AAACAXicbZDNSgMxFIUz9a/Wv1FX4iZYhLqpMyKo4KLgpssKji22Q8mkmTY0yQxJRihDceOruHGh4ta3cOfbmGkH1NYDgY9z7yX3niBmVGnH+bIKC4tLyyvF1dLa+sbmlr29c6uiRGLi4YhFshUgRRgVxNNUM9KKJUE8YKQZDK+yevOeSEUjcaNHMfE56gsaUoy0sbr2Xr3S4UgPgiC9Gx/zHz7q2mWn6kwE58HNoQxyNbr2Z6cX4YQToTFDSrVdJ9Z+iqSmmJFxqZMoEiM8RH3SNigQJ8pPJyeM4aFxejCMpHlCw4n7eyJFXKkRD0xntqKarWXmf7V2osNzP6UiTjQRePpRmDCoI5jlAXtUEqzZyADCkppdIR4gibA2qZVMCO7syfPgnVQvqu71abl2madRBPvgAFSAC85ADdRBA3gAgwfwBF7Aq/VoPVtv1vu0tWDlM7vgj6yPbz1PluA=</latexit><latexit sha1_base64="BR3w6ccLROlazc7GbHcpT/PMiK0=">AAACAXicbZDNSgMxFIUz9a/Wv1FX4iZYhLqpMyKo4KLgpssKji22Q8mkmTY0yQxJRihDceOruHGh4ta3cOfbmGkH1NYDgY9z7yX3niBmVGnH+bIKC4tLyyvF1dLa+sbmlr29c6uiRGLi4YhFshUgRRgVxNNUM9KKJUE8YKQZDK+yevOeSEUjcaNHMfE56gsaUoy0sbr2Xr3S4UgPgiC9Gx/zHz7q2mWn6kwE58HNoQxyNbr2Z6cX4YQToTFDSrVdJ9Z+iqSmmJFxqZMoEiM8RH3SNigQJ8pPJyeM4aFxejCMpHlCw4n7eyJFXKkRD0xntqKarWXmf7V2osNzP6UiTjQRePpRmDCoI5jlAXtUEqzZyADCkppdIR4gibA2qZVMCO7syfPgnVQvqu71abl2madRBPvgAFSAC85ADdRBA3gAgwfwBF7Aq/VoPVtv1vu0tWDlM7vgj6yPbz1PluA=</latexit>

New bundle    , new monodromy group         .   Ẽ<latexit sha1_base64="TrwcoGJo3OAwOnV+skFxHzQd6Ks=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIKngoiOCxgrWFNpTNZtMu3Wzi7kQooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzglQKg6777Swtr6yurZc2yptb2zu7lb39B5NkmvEmS2Si2wE1XArFmyhQ8naqOY0DyVvB8Hrit564NiJR9zhKuR/TvhKRYBSt1O6ikCEnN71K1a25U5BF4hWkCgUavcpXN0xYFnOFTFJjOp6bop9TjYJJPi53M8NTyoa0zzuWKhpz4+fTe8fk2CohiRJtSyGZqr8nchobM4oD2xlTHJh5byL+53UyjC78XKg0Q67YbFGUSYIJmTxPQqE5QzmyhDIt7K2EDaimDG1EZRuCN//yImme1i5r3t1ZtX5VpFGCQziCE/DgHOpwCw1oAgMJz/AKb86j8+K8Ox+z1iWnmDmAP3A+fwDwDI9r</latexit><latexit sha1_base64="TrwcoGJo3OAwOnV+skFxHzQd6Ks=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIKngoiOCxgrWFNpTNZtMu3Wzi7kQooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzglQKg6777Swtr6yurZc2yptb2zu7lb39B5NkmvEmS2Si2wE1XArFmyhQ8naqOY0DyVvB8Hrit564NiJR9zhKuR/TvhKRYBSt1O6ikCEnN71K1a25U5BF4hWkCgUavcpXN0xYFnOFTFJjOp6bop9TjYJJPi53M8NTyoa0zzuWKhpz4+fTe8fk2CohiRJtSyGZqr8nchobM4oD2xlTHJh5byL+53UyjC78XKg0Q67YbFGUSYIJmTxPQqE5QzmyhDIt7K2EDaimDG1EZRuCN//yImme1i5r3t1ZtX5VpFGCQziCE/DgHOpwCw1oAgMJz/AKb86j8+K8Ox+z1iWnmDmAP3A+fwDwDI9r</latexit><latexit sha1_base64="TrwcoGJo3OAwOnV+skFxHzQd6Ks=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIKngoiOCxgrWFNpTNZtMu3Wzi7kQooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzglQKg6777Swtr6yurZc2yptb2zu7lb39B5NkmvEmS2Si2wE1XArFmyhQ8naqOY0DyVvB8Hrit564NiJR9zhKuR/TvhKRYBSt1O6ikCEnN71K1a25U5BF4hWkCgUavcpXN0xYFnOFTFJjOp6bop9TjYJJPi53M8NTyoa0zzuWKhpz4+fTe8fk2CohiRJtSyGZqr8nchobM4oD2xlTHJh5byL+53UyjC78XKg0Q67YbFGUSYIJmTxPQqE5QzmyhDIt7K2EDaimDG1EZRuCN//yImme1i5r3t1ZtX5VpFGCQziCE/DgHOpwCw1oAgMJz/AKb86j8+K8Ox+z1iWnmDmAP3A+fwDwDI9r</latexit><latexit sha1_base64="TrwcoGJo3OAwOnV+skFxHzQd6Ks=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIKngoiOCxgrWFNpTNZtMu3Wzi7kQooX/CiwcVr/4eb/4bt20O2vpg4PHeDDPzglQKg6777Swtr6yurZc2yptb2zu7lb39B5NkmvEmS2Si2wE1XArFmyhQ8naqOY0DyVvB8Hrit564NiJR9zhKuR/TvhKRYBSt1O6ikCEnN71K1a25U5BF4hWkCgUavcpXN0xYFnOFTFJjOp6bop9TjYJJPi53M8NTyoa0zzuWKhpz4+fTe8fk2CohiRJtSyGZqr8nchobM4oD2xlTHJh5byL+53UyjC78XKg0Q67YbFGUSYIJmTxPQqE5QzmyhDIt7K2EDaimDG1EZRuCN//yImme1i5r3t1ZtX5VpFGCQziCE/DgHOpwCw1oAgMJz/AKb86j8+K8Ox+z1iWnmDmAP3A+fwDwDI9r</latexit>

e�g,m
<latexit sha1_base64="pqEy+Hv6rS/HUM4rmH+I6FwZctk=">AAACAHicbVBNS8NAEN34WetX1IvgJVgED1ISEVTwUPCgxwrGFppQNptJu3Q3CbsbpYR48a948aDi1Z/hzX/jts1BWx8MPN6bYWZekDIqlW1/G3PzC4tLy5WV6ura+samubV9J5NMEHBJwhLRDrAERmNwFVUM2qkAzAMGrWBwOfJb9yAkTeJbNUzB57gX04gSrLTUNXe9BxqCoiyE3LvCnOOim/eOeNE1a3bdHsOaJU5JaqhEs2t+eWFCMg6xIgxL2XHsVPk5FooSBkXVyySkmAxwDzqaxpiD9PPxB4V1oJXQihKhK1bWWP09kWMu5ZAHupNj1ZfT3kj8z+tkKjrzcxqnmYKYTBZFGbNUYo3isEIqgCg21AQTQfWtFuljgYnSoVV1CM70y7PEPa6f152bk1rjokyjgvbQPjpEDjpFDXSNmshFBD2iZ/SK3own48V4Nz4mrXNGObOD/sD4/AFtmJcO</latexit><latexit sha1_base64="pqEy+Hv6rS/HUM4rmH+I6FwZctk=">AAACAHicbVBNS8NAEN34WetX1IvgJVgED1ISEVTwUPCgxwrGFppQNptJu3Q3CbsbpYR48a948aDi1Z/hzX/jts1BWx8MPN6bYWZekDIqlW1/G3PzC4tLy5WV6ura+samubV9J5NMEHBJwhLRDrAERmNwFVUM2qkAzAMGrWBwOfJb9yAkTeJbNUzB57gX04gSrLTUNXe9BxqCoiyE3LvCnOOim/eOeNE1a3bdHsOaJU5JaqhEs2t+eWFCMg6xIgxL2XHsVPk5FooSBkXVyySkmAxwDzqaxpiD9PPxB4V1oJXQihKhK1bWWP09kWMu5ZAHupNj1ZfT3kj8z+tkKjrzcxqnmYKYTBZFGbNUYo3isEIqgCg21AQTQfWtFuljgYnSoVV1CM70y7PEPa6f152bk1rjokyjgvbQPjpEDjpFDXSNmshFBD2iZ/SK3own48V4Nz4mrXNGObOD/sD4/AFtmJcO</latexit><latexit sha1_base64="pqEy+Hv6rS/HUM4rmH+I6FwZctk=">AAACAHicbVBNS8NAEN34WetX1IvgJVgED1ISEVTwUPCgxwrGFppQNptJu3Q3CbsbpYR48a948aDi1Z/hzX/jts1BWx8MPN6bYWZekDIqlW1/G3PzC4tLy5WV6ura+samubV9J5NMEHBJwhLRDrAERmNwFVUM2qkAzAMGrWBwOfJb9yAkTeJbNUzB57gX04gSrLTUNXe9BxqCoiyE3LvCnOOim/eOeNE1a3bdHsOaJU5JaqhEs2t+eWFCMg6xIgxL2XHsVPk5FooSBkXVyySkmAxwDzqaxpiD9PPxB4V1oJXQihKhK1bWWP09kWMu5ZAHupNj1ZfT3kj8z+tkKjrzcxqnmYKYTBZFGbNUYo3isEIqgCg21AQTQfWtFuljgYnSoVV1CM70y7PEPa6f152bk1rjokyjgvbQPjpEDjpFDXSNmshFBD2iZ/SK3own48V4Nz4mrXNGObOD/sD4/AFtmJcO</latexit><latexit sha1_base64="pqEy+Hv6rS/HUM4rmH+I6FwZctk=">AAACAHicbVBNS8NAEN34WetX1IvgJVgED1ISEVTwUPCgxwrGFppQNptJu3Q3CbsbpYR48a948aDi1Z/hzX/jts1BWx8MPN6bYWZekDIqlW1/G3PzC4tLy5WV6ura+samubV9J5NMEHBJwhLRDrAERmNwFVUM2qkAzAMGrWBwOfJb9yAkTeJbNUzB57gX04gSrLTUNXe9BxqCoiyE3LvCnOOim/eOeNE1a3bdHsOaJU5JaqhEs2t+eWFCMg6xIgxL2XHsVPk5FooSBkXVyySkmAxwDzqaxpiD9PPxB4V1oJXQihKhK1bWWP09kWMu5ZAHupNj1ZfT3kj8z+tkKjrzcxqnmYKYTBZFGbNUYo3isEIqgCg21AQTQfWtFuljgYnSoVV1CM70y7PEPa6f152bk1rjokyjgvbQPjpEDjpFDXSNmshFBD2iZ/SK3own48V4Nz4mrXNGObOD/sD4/AFtmJcO</latexit>

Main theorem (S., Tshishiku): For m ≥2, g≥3, the groups          
                             are arithmetic lattices. 

e�g,m
<latexit sha1_base64="H6bYR6dDWPmKqgaWioSEiFDH8ww=">AAACAHicdVBNS8NAEN34WetX1YvgZbEIHqQkUqgFDwUPeqxgbaEJYbOZtEt3k7C7UUqoF/+KFw8qXv0Z3vw3bj8EFX0w8Hhvhpl5QcqZ0rb9Yc3NLywuLRdWiqtr6xubpa3ta5VkkkKLJjyRnYAo4CyGlmaaQyeVQETAoR0MzsZ++wakYkl8pYcpeIL0YhYxSrSR/NKue8tC0IyHkLvnRAgy8vPekRj5pbJdqU+Ap6RWnZG6g52KPUEZzdD0S+9umNBMQKwpJ0p1HTvVXk6kZpTDqOhmClJCB6QHXUNjIkB5+eSDET4wSoijRJqKNZ6o3ydyIpQaisB0CqL76rc3Fv/yupmOTrycxWmmIabTRVHGsU7wOA4cMglU86EhhEpmbsW0TySh2oRWNCF8fYr/J63jSr3iXFbLjdNZGgW0h/bRIXJQDTXQBWqiFqLoDj2gJ/Rs3VuP1ov1Om2ds2YzO+gHrLdPQj+XoQ==</latexit><latexit sha1_base64="H6bYR6dDWPmKqgaWioSEiFDH8ww=">AAACAHicdVBNS8NAEN34WetX1YvgZbEIHqQkUqgFDwUPeqxgbaEJYbOZtEt3k7C7UUqoF/+KFw8qXv0Z3vw3bj8EFX0w8Hhvhpl5QcqZ0rb9Yc3NLywuLRdWiqtr6xubpa3ta5VkkkKLJjyRnYAo4CyGlmaaQyeVQETAoR0MzsZ++wakYkl8pYcpeIL0YhYxSrSR/NKue8tC0IyHkLvnRAgy8vPekRj5pbJdqU+Ap6RWnZG6g52KPUEZzdD0S+9umNBMQKwpJ0p1HTvVXk6kZpTDqOhmClJCB6QHXUNjIkB5+eSDET4wSoijRJqKNZ6o3ydyIpQaisB0CqL76rc3Fv/yupmOTrycxWmmIabTRVHGsU7wOA4cMglU86EhhEpmbsW0TySh2oRWNCF8fYr/J63jSr3iXFbLjdNZGgW0h/bRIXJQDTXQBWqiFqLoDj2gJ/Rs3VuP1ov1Om2ds2YzO+gHrLdPQj+XoQ==</latexit><latexit sha1_base64="H6bYR6dDWPmKqgaWioSEiFDH8ww=">AAACAHicdVBNS8NAEN34WetX1YvgZbEIHqQkUqgFDwUPeqxgbaEJYbOZtEt3k7C7UUqoF/+KFw8qXv0Z3vw3bj8EFX0w8Hhvhpl5QcqZ0rb9Yc3NLywuLRdWiqtr6xubpa3ta5VkkkKLJjyRnYAo4CyGlmaaQyeVQETAoR0MzsZ++wakYkl8pYcpeIL0YhYxSrSR/NKue8tC0IyHkLvnRAgy8vPekRj5pbJdqU+Ap6RWnZG6g52KPUEZzdD0S+9umNBMQKwpJ0p1HTvVXk6kZpTDqOhmClJCB6QHXUNjIkB5+eSDET4wSoijRJqKNZ6o3ydyIpQaisB0CqL76rc3Fv/yupmOTrycxWmmIabTRVHGsU7wOA4cMglU86EhhEpmbsW0TySh2oRWNCF8fYr/J63jSr3iXFbLjdNZGgW0h/bRIXJQDTXQBWqiFqLoDj2gJ/Rs3VuP1ov1Om2ds2YzO+gHrLdPQj+XoQ==</latexit><latexit sha1_base64="H6bYR6dDWPmKqgaWioSEiFDH8ww=">AAACAHicdVBNS8NAEN34WetX1YvgZbEIHqQkUqgFDwUPeqxgbaEJYbOZtEt3k7C7UUqoF/+KFw8qXv0Z3vw3bj8EFX0w8Hhvhpl5QcqZ0rb9Yc3NLywuLRdWiqtr6xubpa3ta5VkkkKLJjyRnYAo4CyGlmaaQyeVQETAoR0MzsZ++wakYkl8pYcpeIL0YhYxSrSR/NKue8tC0IyHkLvnRAgy8vPekRj5pbJdqU+Ap6RWnZG6g52KPUEZzdD0S+9umNBMQKwpJ0p1HTvVXk6kZpTDqOhmClJCB6QHXUNjIkB5+eSDET4wSoijRJqKNZ6o3ydyIpQaisB0CqL76rc3Fv/yupmOTrycxWmmIabTRVHGsU7wOA4cMglU86EhhEpmbsW0TySh2oRWNCF8fYr/J63jSr3iXFbLjdNZGgW0h/bRIXJQDTXQBWqiFqLoDj2gJ/Rs3VuP1ov1Om2ds2YzO+gHrLdPQj+XoQ==</latexit>

�g,m
<latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit>



Points of interest

• Griffiths-Schmidt program. Novelty: base is complete (closed 
surface), not merely quasiprojective (configuration space).  
 

• Requires developing new topological tools to study monodromy 
(no Picard-Lefschetz formula available)  
 

• Corollary: number of surface bundle structures on AK manifolds 
(extending work of Lei Chen)  
 

• Question: Is the original monodromy group           arithmetic?       �g,m
<latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit><latexit sha1_base64="FtEcAaZAhdRD8cYSyaRAOuw7LlE=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4kJKIoIKHggc9VjC20IQy2W7bpbtJ2N0IJfRvePGg4tVf481/47bNQVsfDDzem2FmXpQKro3rfjtLyyura+uljfLm1vbObmVv/1EnmaLMp4lIVCtCzQSPmW+4EayVKoYyEqwZDW8mfvOJKc2T+MGMUhZK7Me8xykaKwXBLUqJnbx/KsedStWtuVOQReIVpAoFGp3KV9BNaCZZbKhArduem5owR2U4FWxcDjLNUqRD7LO2pTFKpsN8evOYHFulS3qJshUbMlV/T+QotR7JyHZKNAM9703E/7x2ZnqXYc7jNDMsprNFvUwQk5BJAKTLFaNGjCxBqri9ldABKqTGxlS2IXjzLy8S/6x2VfPuz6v16yKNEhzCEZyABxdQhztogA8UUniGV3hzMufFeXc+Zq1LTjFzAH/gfP4AO1+RVg==</latexit>



AK monodromy, topologically

�
<latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit>



AK monodromy, topologically

�
<latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit>



AK monodromy, topologically

�
<latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit><latexit sha1_base64="L//SRVSz3Gig7K5rYg25wEtSyLE=">AAAB7HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoN4CXjxGcJNAsoTeyWwyZh7LzKwQlvyDFw8qXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmltfWNzq7xd2dnd2z+oHh61jMo0oSFRXOlODIZyJmlomeW0k2oKIua0HY9vZ377iWrDlHywk5RGAoaSJYyAdVKrNwQhoF+t+XV/DrxKgoLUUIFmv/rVGyiSCSot4WBMN/BTG+WgLSOcTiu9zNAUyBiGtOuoBEFNlM+vneIzpwxworQrafFc/T2RgzBmImLXKcCOzLI3E//zuplNrqOcyTSzVJLFoiTj2Co8ex0PmKbE8okjQDRzt2IyAg3EuoAqLoRg+eVVEl7Ub+rB/WWt4RdplNEJOkXnKEBXqIHuUBOFiKBH9Ixe0ZunvBfv3ftYtJa8YuYY/YH3+QPt7I7X</latexit>

⌧ · �
<latexit sha1_base64="qyS0vUXW9e3M3JpTtndjqFSs2L8=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoN4KXjxWsFZoQplsNu3S3STsTpRS+1O8eFDx6j/x5r9x+3HQ1gcDj/dmmJkX5VIY9Lxvp7Syura+Ud6sbG3v7O651f07kxWa8RbLZKbvIzBcipS3UKDk97nmoCLJ29HgauK3H7g2IktvcZjzUEEvFYlggFbqutUAoaABizOkQQ+Ugq5b8+reFHSZ+HNSI3M0u+5XEGesUDxFJsGYju/lGI5Ao2CSjytBYXgObAA93rE0BcVNOJqePqbHVolpkmlbKdKp+ntiBMqYoYpspwLsm0VvIv7ndQpMLsKRSPMCecpmi5JCUszoJAcaC80ZyqElwLSwt1LWBw0MbVoVG4K/+PIyaZ3WL+v+zVmt4c3TKJNDckROiE/OSYNckyZpEUYeyTN5JW/Ok/PivDsfs9aSM585IH/gfP4AFq2TYg==</latexit><latexit sha1_base64="qyS0vUXW9e3M3JpTtndjqFSs2L8=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoN4KXjxWsFZoQplsNu3S3STsTpRS+1O8eFDx6j/x5r9x+3HQ1gcDj/dmmJkX5VIY9Lxvp7Syura+Ud6sbG3v7O651f07kxWa8RbLZKbvIzBcipS3UKDk97nmoCLJ29HgauK3H7g2IktvcZjzUEEvFYlggFbqutUAoaABizOkQQ+Ugq5b8+reFHSZ+HNSI3M0u+5XEGesUDxFJsGYju/lGI5Ao2CSjytBYXgObAA93rE0BcVNOJqePqbHVolpkmlbKdKp+ntiBMqYoYpspwLsm0VvIv7ndQpMLsKRSPMCecpmi5JCUszoJAcaC80ZyqElwLSwt1LWBw0MbVoVG4K/+PIyaZ3WL+v+zVmt4c3TKJNDckROiE/OSYNckyZpEUYeyTN5JW/Ok/PivDsfs9aSM585IH/gfP4AFq2TYg==</latexit><latexit sha1_base64="qyS0vUXW9e3M3JpTtndjqFSs2L8=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoN4KXjxWsFZoQplsNu3S3STsTpRS+1O8eFDx6j/x5r9x+3HQ1gcDj/dmmJkX5VIY9Lxvp7Syura+Ud6sbG3v7O651f07kxWa8RbLZKbvIzBcipS3UKDk97nmoCLJ29HgauK3H7g2IktvcZjzUEEvFYlggFbqutUAoaABizOkQQ+Ugq5b8+reFHSZ+HNSI3M0u+5XEGesUDxFJsGYju/lGI5Ao2CSjytBYXgObAA93rE0BcVNOJqePqbHVolpkmlbKdKp+ntiBMqYoYpspwLsm0VvIv7ndQpMLsKRSPMCecpmi5JCUszoJAcaC80ZyqElwLSwt1LWBw0MbVoVG4K/+PIyaZ3WL+v+zVmt4c3TKJNDckROiE/OSYNckyZpEUYeyTN5JW/Ok/PivDsfs9aSM585IH/gfP4AFq2TYg==</latexit><latexit sha1_base64="qyS0vUXW9e3M3JpTtndjqFSs2L8=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoN4KXjxWsFZoQplsNu3S3STsTpRS+1O8eFDx6j/x5r9x+3HQ1gcDj/dmmJkX5VIY9Lxvp7Syura+Ud6sbG3v7O651f07kxWa8RbLZKbvIzBcipS3UKDk97nmoCLJ29HgauK3H7g2IktvcZjzUEEvFYlggFbqutUAoaABizOkQQ+Ugq5b8+reFHSZ+HNSI3M0u+5XEGesUDxFJsGYju/lGI5Ao2CSjytBYXgObAA93rE0BcVNOJqePqbHVolpkmlbKdKp+ntiBMqYoYpspwLsm0VvIv7ndQpMLsKRSPMCecpmi5JCUszoJAcaC80ZyqElwLSwt1LWBw0MbVoVG4K/+PIyaZ3WL+v+zVmt4c3TKJNDckROiE/OSYNckyZpEUYeyTN5JW/Ok/PivDsfs9aSM585IH/gfP4AFq2TYg==</latexit>



AK monodromy, topologically

�L
<latexit sha1_base64="nueTJKwcfUGj+HeSFPvS2BElTn8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCFw8eKhhbaEOZbDft0t1N3N0IJfRPePGg4tXf481/47bNQVsfDDzem2FmXpRypo3nfTulldW19Y3yZmVre2d3r7p/8KCTTBEakIQnqh2hppxJGhhmOG2niqKIOG1Fo+up33qiSrNE3ptxSkOBA8liRtBYqd0doBDYu+1Va17dm8FdJn5BalCg2at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxn907cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTHwZ5kymmaGSzBfFGXdN4k6fd/tMUWL42BIkitlbXTJEhcTYiCo2BH/x5WUSnNWv6v7dea3hFWmU4QiO4RR8uIAG3EATAiDA4Rle4c15dF6cd+dj3lpyiplD+APn8wc/hI+W</latexit><latexit sha1_base64="nueTJKwcfUGj+HeSFPvS2BElTn8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCFw8eKhhbaEOZbDft0t1N3N0IJfRPePGg4tXf481/47bNQVsfDDzem2FmXpRypo3nfTulldW19Y3yZmVre2d3r7p/8KCTTBEakIQnqh2hppxJGhhmOG2niqKIOG1Fo+up33qiSrNE3ptxSkOBA8liRtBYqd0doBDYu+1Va17dm8FdJn5BalCg2at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxn907cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTHwZ5kymmaGSzBfFGXdN4k6fd/tMUWL42BIkitlbXTJEhcTYiCo2BH/x5WUSnNWv6v7dea3hFWmU4QiO4RR8uIAG3EATAiDA4Rle4c15dF6cd+dj3lpyiplD+APn8wc/hI+W</latexit><latexit sha1_base64="nueTJKwcfUGj+HeSFPvS2BElTn8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCFw8eKhhbaEOZbDft0t1N3N0IJfRPePGg4tXf481/47bNQVsfDDzem2FmXpRypo3nfTulldW19Y3yZmVre2d3r7p/8KCTTBEakIQnqh2hppxJGhhmOG2niqKIOG1Fo+up33qiSrNE3ptxSkOBA8liRtBYqd0doBDYu+1Va17dm8FdJn5BalCg2at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxn907cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTHwZ5kymmaGSzBfFGXdN4k6fd/tMUWL42BIkitlbXTJEhcTYiCo2BH/x5WUSnNWv6v7dea3hFWmU4QiO4RR8uIAG3EATAiDA4Rle4c15dF6cd+dj3lpyiplD+APn8wc/hI+W</latexit><latexit sha1_base64="nueTJKwcfUGj+HeSFPvS2BElTn8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCFw8eKhhbaEOZbDft0t1N3N0IJfRPePGg4tXf481/47bNQVsfDDzem2FmXpRypo3nfTulldW19Y3yZmVre2d3r7p/8KCTTBEakIQnqh2hppxJGhhmOG2niqKIOG1Fo+up33qiSrNE3ptxSkOBA8liRtBYqd0doBDYu+1Va17dm8FdJn5BalCg2at+dfsJyQSVhnDUuuN7qQlzVIYRTieVbqZpimSEA9qxVKKgOsxn907cE6v03ThRtqRxZ+rviRyF1mMR2U6BZqgXvan4n9fJTHwZ5kymmaGSzBfFGXdN4k6fd/tMUWL42BIkitlbXTJEhcTYiCo2BH/x5WUSnNWv6v7dea3hFWmU4QiO4RR8uIAG3EATAiDA4Rle4c15dF6cd+dj3lpyiplD+APn8wc/hI+W</latexit>

�R
<latexit sha1_base64="ZH8haMGh10hIhYcXblI+jhzF8qc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VjC20oUy2m3bp7ibuboQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T940EmmCA1IwhPVjlBTziQNDDOctlNFUUSctqLR9dRvPVGlWSLvzTilocCBZDEjaKzU7g5QCOzd9ao1r+7N4C4TvyA1KNDsVb+6/YRkgkpDOGrd8b3UhDkqwwink0o30zRFMsIB7VgqUVAd5rN7J+6JVfpunChb0rgz9fdEjkLrsYhsp0Az1IveVPzP62QmvgxzJtPMUEnmi+KMuyZxp8+7faYoMXxsCRLF7K0uGaJCYmxEFRuCv/jyMgnO6ld1//a81vCKNMpwBMdwCj5cQANuoAkBEODwDK/w5jw6L8678zFvLTnFzCH8gfP5A0iWj5w=</latexit><latexit sha1_base64="ZH8haMGh10hIhYcXblI+jhzF8qc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VjC20oUy2m3bp7ibuboQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T940EmmCA1IwhPVjlBTziQNDDOctlNFUUSctqLR9dRvPVGlWSLvzTilocCBZDEjaKzU7g5QCOzd9ao1r+7N4C4TvyA1KNDsVb+6/YRkgkpDOGrd8b3UhDkqwwink0o30zRFMsIB7VgqUVAd5rN7J+6JVfpunChb0rgz9fdEjkLrsYhsp0Az1IveVPzP62QmvgxzJtPMUEnmi+KMuyZxp8+7faYoMXxsCRLF7K0uGaJCYmxEFRuCv/jyMgnO6ld1//a81vCKNMpwBMdwCj5cQANuoAkBEODwDK/w5jw6L8678zFvLTnFzCH8gfP5A0iWj5w=</latexit><latexit sha1_base64="ZH8haMGh10hIhYcXblI+jhzF8qc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VjC20oUy2m3bp7ibuboQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T940EmmCA1IwhPVjlBTziQNDDOctlNFUUSctqLR9dRvPVGlWSLvzTilocCBZDEjaKzU7g5QCOzd9ao1r+7N4C4TvyA1KNDsVb+6/YRkgkpDOGrd8b3UhDkqwwink0o30zRFMsIB7VgqUVAd5rN7J+6JVfpunChb0rgz9fdEjkLrsYhsp0Az1IveVPzP62QmvgxzJtPMUEnmi+KMuyZxp8+7faYoMXxsCRLF7K0uGaJCYmxEFRuCv/jyMgnO6ld1//a81vCKNMpwBMdwCj5cQANuoAkBEODwDK/w5jw6L8678zFvLTnFzCH8gfP5A0iWj5w=</latexit><latexit sha1_base64="ZH8haMGh10hIhYcXblI+jhzF8qc=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF49VjC20oUy2m3bp7ibuboQS+ie8eFDx6u/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T940EmmCA1IwhPVjlBTziQNDDOctlNFUUSctqLR9dRvPVGlWSLvzTilocCBZDEjaKzU7g5QCOzd9ao1r+7N4C4TvyA1KNDsVb+6/YRkgkpDOGrd8b3UhDkqwwink0o30zRFMsIB7VgqUVAd5rN7J+6JVfpunChb0rgz9fdEjkLrsYhsp0Az1IveVPzP62QmvgxzJtPMUEnmi+KMuyZxp8+7faYoMXxsCRLF7K0uGaJCYmxEFRuCv/jyMgnO6ld1//a81vCKNMpwBMdwCj5cQANuoAkBEODwDK/w5jw6L8678zFvLTnFzCH8gfP5A0iWj5w=</latexit>

(⌧ · �)L
<latexit sha1_base64="Ka+LTaI1c9NZxzOKzrsPo9LrD34=">AAAB+3icbVBNS8NAEN34WetXtUcvwSLUS0lEUG8FLx48VLC20IQw2WzbpbtJ2J0IJdS/4sWDilf/iDf/jds2B219MPB4b4aZeWEquEbH+bZWVtfWNzZLW+Xtnd29/crB4YNOMkVZmyYiUd0QNBM8Zm3kKFg3VQxkKFgnHF1P/c4jU5on8T2OU+ZLGMS8zymgkYJKte4hZB6NEvQGICWcBrdBpeY0nBnsZeIWpEYKtILKlxclNJMsRipA657rpOjnoJBTwSZlL9MsBTqCAesZGoNk2s9nx0/sE6NEdj9RpmK0Z+rviRyk1mMZmk4JONSL3lT8z+tl2L/0cx6nGbKYzhf1M2FjYk+TsCOuGEUxNgSo4uZWmw5BAUWTV9mE4C6+vEzaZ42rhnt3Xms6RRolckSOSZ245II0yQ1pkTahZEyeySt5s56sF+vd+pi3rljFTJX8gfX5A4tGlDI=</latexit><latexit sha1_base64="Ka+LTaI1c9NZxzOKzrsPo9LrD34=">AAAB+3icbVBNS8NAEN34WetXtUcvwSLUS0lEUG8FLx48VLC20IQw2WzbpbtJ2J0IJdS/4sWDilf/iDf/jds2B219MPB4b4aZeWEquEbH+bZWVtfWNzZLW+Xtnd29/crB4YNOMkVZmyYiUd0QNBM8Zm3kKFg3VQxkKFgnHF1P/c4jU5on8T2OU+ZLGMS8zymgkYJKte4hZB6NEvQGICWcBrdBpeY0nBnsZeIWpEYKtILKlxclNJMsRipA657rpOjnoJBTwSZlL9MsBTqCAesZGoNk2s9nx0/sE6NEdj9RpmK0Z+rviRyk1mMZmk4JONSL3lT8z+tl2L/0cx6nGbKYzhf1M2FjYk+TsCOuGEUxNgSo4uZWmw5BAUWTV9mE4C6+vEzaZ42rhnt3Xms6RRolckSOSZ245II0yQ1pkTahZEyeySt5s56sF+vd+pi3rljFTJX8gfX5A4tGlDI=</latexit><latexit sha1_base64="Ka+LTaI1c9NZxzOKzrsPo9LrD34=">AAAB+3icbVBNS8NAEN34WetXtUcvwSLUS0lEUG8FLx48VLC20IQw2WzbpbtJ2J0IJdS/4sWDilf/iDf/jds2B219MPB4b4aZeWEquEbH+bZWVtfWNzZLW+Xtnd29/crB4YNOMkVZmyYiUd0QNBM8Zm3kKFg3VQxkKFgnHF1P/c4jU5on8T2OU+ZLGMS8zymgkYJKte4hZB6NEvQGICWcBrdBpeY0nBnsZeIWpEYKtILKlxclNJMsRipA657rpOjnoJBTwSZlL9MsBTqCAesZGoNk2s9nx0/sE6NEdj9RpmK0Z+rviRyk1mMZmk4JONSL3lT8z+tl2L/0cx6nGbKYzhf1M2FjYk+TsCOuGEUxNgSo4uZWmw5BAUWTV9mE4C6+vEzaZ42rhnt3Xms6RRolckSOSZ245II0yQ1pkTahZEyeySt5s56sF+vd+pi3rljFTJX8gfX5A4tGlDI=</latexit><latexit sha1_base64="Ka+LTaI1c9NZxzOKzrsPo9LrD34=">AAAB+3icbVBNS8NAEN34WetXtUcvwSLUS0lEUG8FLx48VLC20IQw2WzbpbtJ2J0IJdS/4sWDilf/iDf/jds2B219MPB4b4aZeWEquEbH+bZWVtfWNzZLW+Xtnd29/crB4YNOMkVZmyYiUd0QNBM8Zm3kKFg3VQxkKFgnHF1P/c4jU5on8T2OU+ZLGMS8zymgkYJKte4hZB6NEvQGICWcBrdBpeY0nBnsZeIWpEYKtILKlxclNJMsRipA657rpOjnoJBTwSZlL9MsBTqCAesZGoNk2s9nx0/sE6NEdj9RpmK0Z+rviRyk1mMZmk4JONSL3lT8z+tl2L/0cx6nGbKYzhf1M2FjYk+TsCOuGEUxNgSo4uZWmw5BAUWTV9mE4C6+vEzaZ42rhnt3Xms6RRolckSOSZ245II0yQ1pkTahZEyeySt5s56sF+vd+pi3rljFTJX8gfX5A4tGlDI=</latexit>

(⌧ · �)R
<latexit sha1_base64="BMN5SnU9GMFgeH3oPOKf4P2tw3g=">AAAB+3icbVBNS8NAEN34WetXtEcvwSLUS0lEUG8FLx6rGFtoSplstu3S3STsToQS6l/x4kHFq3/Em//GbZuDtj4YeLw3w8y8MBVco+t+Wyura+sbm6Wt8vbO7t6+fXD4oJNMUebTRCSqHYJmgsfMR46CtVPFQIaCtcLR9dRvPTKleRLf4zhlXQmDmPc5BTRSz67UAoQsoFGCwQCkhNPeXc+uunV3BmeZeAWpkgLNnv0VRAnNJIuRCtC647kpdnNQyKlgk3KQaZYCHcGAdQyNQTLdzWfHT5wTo0ROP1GmYnRm6u+JHKTWYxmaTgk41IveVPzP62TYv+zmPE4zZDGdL+pnwsHEmSbhRFwximJsCFDFza0OHYICiiavsgnBW3x5mfhn9au6d3tebbhFGiVyRI5JjXjkgjTIDWkSn1AyJs/klbxZT9aL9W59zFtXrGKmQv7A+vwBlFiUOA==</latexit><latexit sha1_base64="BMN5SnU9GMFgeH3oPOKf4P2tw3g=">AAAB+3icbVBNS8NAEN34WetXtEcvwSLUS0lEUG8FLx6rGFtoSplstu3S3STsToQS6l/x4kHFq3/Em//GbZuDtj4YeLw3w8y8MBVco+t+Wyura+sbm6Wt8vbO7t6+fXD4oJNMUebTRCSqHYJmgsfMR46CtVPFQIaCtcLR9dRvPTKleRLf4zhlXQmDmPc5BTRSz67UAoQsoFGCwQCkhNPeXc+uunV3BmeZeAWpkgLNnv0VRAnNJIuRCtC647kpdnNQyKlgk3KQaZYCHcGAdQyNQTLdzWfHT5wTo0ROP1GmYnRm6u+JHKTWYxmaTgk41IveVPzP62TYv+zmPE4zZDGdL+pnwsHEmSbhRFwximJsCFDFza0OHYICiiavsgnBW3x5mfhn9au6d3tebbhFGiVyRI5JjXjkgjTIDWkSn1AyJs/klbxZT9aL9W59zFtXrGKmQv7A+vwBlFiUOA==</latexit><latexit sha1_base64="BMN5SnU9GMFgeH3oPOKf4P2tw3g=">AAAB+3icbVBNS8NAEN34WetXtEcvwSLUS0lEUG8FLx6rGFtoSplstu3S3STsToQS6l/x4kHFq3/Em//GbZuDtj4YeLw3w8y8MBVco+t+Wyura+sbm6Wt8vbO7t6+fXD4oJNMUebTRCSqHYJmgsfMR46CtVPFQIaCtcLR9dRvPTKleRLf4zhlXQmDmPc5BTRSz67UAoQsoFGCwQCkhNPeXc+uunV3BmeZeAWpkgLNnv0VRAnNJIuRCtC647kpdnNQyKlgk3KQaZYCHcGAdQyNQTLdzWfHT5wTo0ROP1GmYnRm6u+JHKTWYxmaTgk41IveVPzP62TYv+zmPE4zZDGdL+pnwsHEmSbhRFwximJsCFDFza0OHYICiiavsgnBW3x5mfhn9au6d3tebbhFGiVyRI5JjXjkgjTIDWkSn1AyJs/klbxZT9aL9W59zFtXrGKmQv7A+vwBlFiUOA==</latexit><latexit sha1_base64="BMN5SnU9GMFgeH3oPOKf4P2tw3g=">AAAB+3icbVBNS8NAEN34WetXtEcvwSLUS0lEUG8FLx6rGFtoSplstu3S3STsToQS6l/x4kHFq3/Em//GbZuDtj4YeLw3w8y8MBVco+t+Wyura+sbm6Wt8vbO7t6+fXD4oJNMUebTRCSqHYJmgsfMR46CtVPFQIaCtcLR9dRvPTKleRLf4zhlXQmDmPc5BTRSz67UAoQsoFGCwQCkhNPeXc+uunV3BmeZeAWpkgLNnv0VRAnNJIuRCtC647kpdnNQyKlgk3KQaZYCHcGAdQyNQTLdzWfHT5wTo0ROP1GmYnRm6u+JHKTWYxmaTgk41IveVPzP62TYv+zmPE4zZDGdL+pnwsHEmSbhRFwximJsCFDFza0OHYICiiavsgnBW3x5mfhn9au6d3tebbhFGiVyRI5JjXjkgjTIDWkSn1AyJs/klbxZT9aL9W59zFtXrGKmQv7A+vwBlFiUOA==</latexit>



AK monodromy, topologically
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<latexit sha1_base64="sA//aFruqsZ/Mo6IpTMpZFLZrGc=">AAACBXicbZDNSgMxFIUz9a/Wv1GXIgSL4MYyIwV1V3DjwkWVji2045BJ0zY0yQxJRijDrNz4Km5cqLj1Hdz5NqbtgNp6IPBx7r3c3BPGjCrtOF9WYWFxaXmluFpaW9/Y3LK3d25VlEhMPByxSLZCpAijgniaakZasSSIh4w0w+HFuN68J1LRSDT0KCY+R31BexQjbazA3m8EaaePOEfBVfbDN9ldeuxmgV12Ks5EcB7cHMogVz2wPzvdCCecCI0ZUqrtOrH2UyQ1xYxkpU6iSIzwEPVJ26BAnCg/nZyRwUPjdGEvkuYJDSfu74kUcaVGPDSdHOmBmq2Nzf9q7UT3zvyUijjRRODpol7CoI7gOBPYpZJgzUYGEJbU/BXiAZIIa5NcyYTgzp48D95J5bziXlfLtWqeRhHsgQNwBFxwCmrgEtSBBzB4AE/gBbxaj9az9Wa9T1sLVj6zC/7I+vgGlxqYtw==</latexit><latexit sha1_base64="sA//aFruqsZ/Mo6IpTMpZFLZrGc=">AAACBXicbZDNSgMxFIUz9a/Wv1GXIgSL4MYyIwV1V3DjwkWVji2045BJ0zY0yQxJRijDrNz4Km5cqLj1Hdz5NqbtgNp6IPBx7r3c3BPGjCrtOF9WYWFxaXmluFpaW9/Y3LK3d25VlEhMPByxSLZCpAijgniaakZasSSIh4w0w+HFuN68J1LRSDT0KCY+R31BexQjbazA3m8EaaePOEfBVfbDN9ldeuxmgV12Ks5EcB7cHMogVz2wPzvdCCecCI0ZUqrtOrH2UyQ1xYxkpU6iSIzwEPVJ26BAnCg/nZyRwUPjdGEvkuYJDSfu74kUcaVGPDSdHOmBmq2Nzf9q7UT3zvyUijjRRODpol7CoI7gOBPYpZJgzUYGEJbU/BXiAZIIa5NcyYTgzp48D95J5bziXlfLtWqeRhHsgQNwBFxwCmrgEtSBBzB4AE/gBbxaj9az9Wa9T1sLVj6zC/7I+vgGlxqYtw==</latexit><latexit sha1_base64="sA//aFruqsZ/Mo6IpTMpZFLZrGc=">AAACBXicbZDNSgMxFIUz9a/Wv1GXIgSL4MYyIwV1V3DjwkWVji2045BJ0zY0yQxJRijDrNz4Km5cqLj1Hdz5NqbtgNp6IPBx7r3c3BPGjCrtOF9WYWFxaXmluFpaW9/Y3LK3d25VlEhMPByxSLZCpAijgniaakZasSSIh4w0w+HFuN68J1LRSDT0KCY+R31BexQjbazA3m8EaaePOEfBVfbDN9ldeuxmgV12Ks5EcB7cHMogVz2wPzvdCCecCI0ZUqrtOrH2UyQ1xYxkpU6iSIzwEPVJ26BAnCg/nZyRwUPjdGEvkuYJDSfu74kUcaVGPDSdHOmBmq2Nzf9q7UT3zvyUijjRRODpol7CoI7gOBPYpZJgzUYGEJbU/BXiAZIIa5NcyYTgzp48D95J5bziXlfLtWqeRhHsgQNwBFxwCmrgEtSBBzB4AE/gBbxaj9az9Wa9T1sLVj6zC/7I+vgGlxqYtw==</latexit><latexit sha1_base64="sA//aFruqsZ/Mo6IpTMpZFLZrGc=">AAACBXicbZDNSgMxFIUz9a/Wv1GXIgSL4MYyIwV1V3DjwkWVji2045BJ0zY0yQxJRijDrNz4Km5cqLj1Hdz5NqbtgNp6IPBx7r3c3BPGjCrtOF9WYWFxaXmluFpaW9/Y3LK3d25VlEhMPByxSLZCpAijgniaakZasSSIh4w0w+HFuN68J1LRSDT0KCY+R31BexQjbazA3m8EaaePOEfBVfbDN9ldeuxmgV12Ks5EcB7cHMogVz2wPzvdCCecCI0ZUqrtOrH2UyQ1xYxkpU6iSIzwEPVJ26BAnCg/nZyRwUPjdGEvkuYJDSfu74kUcaVGPDSdHOmBmq2Nzf9q7UT3zvyUijjRRODpol7CoI7gOBPYpZJgzUYGEJbU/BXiAZIIa5NcyYTgzp48D95J5bziXlfLtWqeRhHsgQNwBFxwCmrgEtSBBzB4AE/gBbxaj9az9Wa9T1sLVj6zC/7I+vgGlxqYtw==</latexit>
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AK monodromy, topologically
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<latexit sha1_base64="JmNkhVgfZJRi3CvwIOmpJsctfsI=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0lKQT0IBS8ePFRobaGtYbOZtkt3k7C7UUrI//DiX/HiQcWbePHfuE2LaOuDgcd7M8zM8yLOlLbtLyu3tLyyupZfL2xsbm3vFHf3blQYSwpNGvJQtj2igLMAmpppDu1IAhEeh5Y3upj4rTuQioVBQ48j6AkyCFifUaKN5BYr3Xvmg2bch6ThJt0BEYK4V+ltUklTfI4nWubiH8stluyynQEvEmdGSmiGulv86PohjQUEmnKiVMexI91LiNSMckgL3VhBROiIDKBjaEAEqF6S/ZbiI6P4uB9KU4HGmfp7IiFCqbHwTKcgeqjmvYn4n9eJdf+0l7AgijUEdLqoH3OsQzwJCvtMAtV8bAihkplbMR0SSag2cRZMCM78y4ukWSmflZ3raqlWnaWRRwfoEB0jB52gGrpEddREFD2gJ/SCXq1H69l6s96nrTlrNrOP/sD6/AbZlqFx</latexit><latexit sha1_base64="JmNkhVgfZJRi3CvwIOmpJsctfsI=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0lKQT0IBS8ePFRobaGtYbOZtkt3k7C7UUrI//DiX/HiQcWbePHfuE2LaOuDgcd7M8zM8yLOlLbtLyu3tLyyupZfL2xsbm3vFHf3blQYSwpNGvJQtj2igLMAmpppDu1IAhEeh5Y3upj4rTuQioVBQ48j6AkyCFifUaKN5BYr3Xvmg2bch6ThJt0BEYK4V+ltUklTfI4nWubiH8stluyynQEvEmdGSmiGulv86PohjQUEmnKiVMexI91LiNSMckgL3VhBROiIDKBjaEAEqF6S/ZbiI6P4uB9KU4HGmfp7IiFCqbHwTKcgeqjmvYn4n9eJdf+0l7AgijUEdLqoH3OsQzwJCvtMAtV8bAihkplbMR0SSag2cRZMCM78y4ukWSmflZ3raqlWnaWRRwfoEB0jB52gGrpEddREFD2gJ/SCXq1H69l6s96nrTlrNrOP/sD6/AbZlqFx</latexit><latexit sha1_base64="JmNkhVgfZJRi3CvwIOmpJsctfsI=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0lKQT0IBS8ePFRobaGtYbOZtkt3k7C7UUrI//DiX/HiQcWbePHfuE2LaOuDgcd7M8zM8yLOlLbtLyu3tLyyupZfL2xsbm3vFHf3blQYSwpNGvJQtj2igLMAmpppDu1IAhEeh5Y3upj4rTuQioVBQ48j6AkyCFifUaKN5BYr3Xvmg2bch6ThJt0BEYK4V+ltUklTfI4nWubiH8stluyynQEvEmdGSmiGulv86PohjQUEmnKiVMexI91LiNSMckgL3VhBROiIDKBjaEAEqF6S/ZbiI6P4uB9KU4HGmfp7IiFCqbHwTKcgeqjmvYn4n9eJdf+0l7AgijUEdLqoH3OsQzwJCvtMAtV8bAihkplbMR0SSag2cRZMCM78y4ukWSmflZ3raqlWnaWRRwfoEB0jB52gGrpEddREFD2gJ/SCXq1H69l6s96nrTlrNrOP/sD6/AbZlqFx</latexit><latexit sha1_base64="JmNkhVgfZJRi3CvwIOmpJsctfsI=">AAACGnicbVBNS8NAEN3Ur1q/qh69LBbBU0lKQT0IBS8ePFRobaGtYbOZtkt3k7C7UUrI//DiX/HiQcWbePHfuE2LaOuDgcd7M8zM8yLOlLbtLyu3tLyyupZfL2xsbm3vFHf3blQYSwpNGvJQtj2igLMAmpppDu1IAhEeh5Y3upj4rTuQioVBQ48j6AkyCFifUaKN5BYr3Xvmg2bch6ThJt0BEYK4V+ltUklTfI4nWubiH8stluyynQEvEmdGSmiGulv86PohjQUEmnKiVMexI91LiNSMckgL3VhBROiIDKBjaEAEqF6S/ZbiI6P4uB9KU4HGmfp7IiFCqbHwTKcgeqjmvYn4n9eJdf+0l7AgijUEdLqoH3OsQzwJCvtMAtV8bAihkplbMR0SSag2cRZMCM78y4ukWSmflZ3raqlWnaWRRwfoEB0jB52gGrpEddREFD2gJ/SCXq1H69l6s96nrTlrNrOP/sD6/AbZlqFx</latexit>
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<latexit sha1_base64="hefcIhjwB1Ba1BTKzbvJyuXSMdo="></latexit><latexit sha1_base64="hefcIhjwB1Ba1BTKzbvJyuXSMdo="></latexit><latexit sha1_base64="hefcIhjwB1Ba1BTKzbvJyuXSMdo="></latexit><latexit sha1_base64="hefcIhjwB1Ba1BTKzbvJyuXSMdo="></latexit>



Structure of the argument

• Show that simple point pushes “act like Dehn twists”  
 

• Develop geometric tools to produce lots of simple point pushes  
 
 
 
 
 
 
 
 
 

• Feed these into machines to certify arithmeticity


