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M-THEORY ON G2-MANIFOLDS
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Geometry of G2 manifolds is captured by a harmonic 3-form
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Gauge sector is on codimension 4 ADE singularities

New techniques are available to build G2 manifolds

However it is not known how to get codimension 7 singularities

Brane configuration is reflected in the geometry

[Kovalev '03]
[Corti, Haskins, Nordström, Pacini '03 - '05]

[Halverson, Morrison '14 - '15]
[Andriolo, Shiu, Triendl, Van Riet, Venken, GZ '18]

See Schäfer-Nameki's talk
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TYPE IIB/F-THEORY MODELS
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Matter content: gauge field and (2,0) form (A,�)
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BPS equations
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Matter fields are localised on curves, Yukawa interactions at points

7-branes wrapping a complex surface

Chirality is generated via fluxes

[Beasley, Heckman, Vafa '08]

See Lin's talk
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T-BRANES
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Local configuration of 7-branes is captured by spectral equation

det(s I� �) = 0
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Some configurations can not be captured by spectral equation
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In particular we have that [�,�†] 6= 0
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[Donagi, Katz, Sharpe '03]
[Cecotti, Cordova, Heckman, Vafa '10]

See Savelli's talk
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Local configuration of 7-branes is captured by spectral equation

det(s I� �) = 0
<latexit sha1_base64="PQdpERSjDuNomFPFMOKM+s4HRY4=">AAACDHicbVDLSgNBEJyNrxhfUY9eBoMQQcOuCHpQCHjRWwTzgGwIs5NOMmT2wUyvGJZ8gBd/xYsHRbz6Ad78G2eTHDSxYKCoqma6y4uk0Gjb31ZmYXFpeSW7mltb39jcym/v1HQYKw5VHspQNTymQYoAqihQQiNSwHxPQt0bXKV+/R6UFmFwh8MIWj7rBaIrOEMjtfMFF+EBkw7giBapdo+o6zPsex69OaZupS8OL22Tskv2GHSeOFNSIFNU2vkvtxPy2IcAuWRaNx07wlbCFAouYZRzYw0R4wPWg6ahAfNBt5LxMSN6YJQO7YbKvADpWP09kTBf66HvmWS6qZ71UvE/rxlj97yViCCKEQI++agbS4ohTZuhHaGAoxwawrgSZlfK+0wxjqa/nCnBmT15ntROSo5dcm5PC+WLaR1Zskf2SZE45IyUyTWpkCrh5JE8k1fyZj1ZL9a79TGJZqzpzC75A+vzB7eNmW8=</latexit><latexit sha1_base64="PQdpERSjDuNomFPFMOKM+s4HRY4=">AAACDHicbVDLSgNBEJyNrxhfUY9eBoMQQcOuCHpQCHjRWwTzgGwIs5NOMmT2wUyvGJZ8gBd/xYsHRbz6Ad78G2eTHDSxYKCoqma6y4uk0Gjb31ZmYXFpeSW7mltb39jcym/v1HQYKw5VHspQNTymQYoAqihQQiNSwHxPQt0bXKV+/R6UFmFwh8MIWj7rBaIrOEMjtfMFF+EBkw7giBapdo+o6zPsex69OaZupS8OL22Tskv2GHSeOFNSIFNU2vkvtxPy2IcAuWRaNx07wlbCFAouYZRzYw0R4wPWg6ahAfNBt5LxMSN6YJQO7YbKvADpWP09kTBf66HvmWS6qZ71UvE/rxlj97yViCCKEQI++agbS4ohTZuhHaGAoxwawrgSZlfK+0wxjqa/nCnBmT15ntROSo5dcm5PC+WLaR1Zskf2SZE45IyUyTWpkCrh5JE8k1fyZj1ZL9a79TGJZqzpzC75A+vzB7eNmW8=</latexit><latexit sha1_base64="PQdpERSjDuNomFPFMOKM+s4HRY4=">AAACDHicbVDLSgNBEJyNrxhfUY9eBoMQQcOuCHpQCHjRWwTzgGwIs5NOMmT2wUyvGJZ8gBd/xYsHRbz6Ad78G2eTHDSxYKCoqma6y4uk0Gjb31ZmYXFpeSW7mltb39jcym/v1HQYKw5VHspQNTymQYoAqihQQiNSwHxPQt0bXKV+/R6UFmFwh8MIWj7rBaIrOEMjtfMFF+EBkw7giBapdo+o6zPsex69OaZupS8OL22Tskv2GHSeOFNSIFNU2vkvtxPy2IcAuWRaNx07wlbCFAouYZRzYw0R4wPWg6ahAfNBt5LxMSN6YJQO7YbKvADpWP09kTBf66HvmWS6qZ71UvE/rxlj97yViCCKEQI++agbS4ohTZuhHaGAoxwawrgSZlfK+0wxjqa/nCnBmT15ntROSo5dcm5PC+WLaR1Zskf2SZE45IyUyTWpkCrh5JE8k1fyZj1ZL9a79TGJZqzpzC75A+vzB7eNmW8=</latexit><latexit sha1_base64="PQdpERSjDuNomFPFMOKM+s4HRY4=">AAACDHicbVDLSgNBEJyNrxhfUY9eBoMQQcOuCHpQCHjRWwTzgGwIs5NOMmT2wUyvGJZ8gBd/xYsHRbz6Ad78G2eTHDSxYKCoqma6y4uk0Gjb31ZmYXFpeSW7mltb39jcym/v1HQYKw5VHspQNTymQYoAqihQQiNSwHxPQt0bXKV+/R6UFmFwh8MIWj7rBaIrOEMjtfMFF+EBkw7giBapdo+o6zPsex69OaZupS8OL22Tskv2GHSeOFNSIFNU2vkvtxPy2IcAuWRaNx07wlbCFAouYZRzYw0R4wPWg6ahAfNBt5LxMSN6YJQO7YbKvADpWP09kTBf66HvmWS6qZ71UvE/rxlj97yViCCKEQI++agbS4ohTZuhHaGAoxwawrgSZlfK+0wxjqa/nCnBmT15ntROSo5dcm5PC+WLaR1Zskf2SZE45IyUyTWpkCrh5JE8k1fyZj1ZL9a79TGJZqzpzC75A+vzB7eNmW8=</latexit>

Some configurations can not be captured by spectral equation

� =

✓
0 1
0 0

◆

<latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit>

In particular we have that [�,�†] 6= 0
<latexit sha1_base64="tTcXvox+sQ2AWNt/l/VgPHrT9v4=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCCymJCLpwUXDjsoJ9QBLLZHLTDp1M4sxEKKVu/BU3LhRx61+482+ctF1o64F7OZxzLzP3hBlnSjvOt7WwuLS8slpaK69vbG5t2zu7TZXmkkKDpjyV7ZAo4ExAQzPNoZ1JIEnIoRX2rwq/9QBSsVTc6kEGQUK6gsWMEm2kjr3v+fUeOynanR+RboB9AffYwR274lSdMfA8caekgqaod+wvP0ppnoDQlBOlPNfJdDAkUjPKYVT2cwUZoX3SBc9QQRJQwXB8wQgfGSXCcSpNCY3H6u+NIUmUGiShmUyI7qlZrxD/87xcxxfBkIks1yDo5KE451inuIgDR0wC1XxgCKGSmb9i2iOSUG1CK5sQ3NmT50nztOo6VffmrFK7nMZRQgfoEB0jF52jGrpGddRAFD2iZ/SK3qwn68V6tz4mowvWdGcP/YH1+QNpX5WJ</latexit><latexit sha1_base64="tTcXvox+sQ2AWNt/l/VgPHrT9v4=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCCymJCLpwUXDjsoJ9QBLLZHLTDp1M4sxEKKVu/BU3LhRx61+482+ctF1o64F7OZxzLzP3hBlnSjvOt7WwuLS8slpaK69vbG5t2zu7TZXmkkKDpjyV7ZAo4ExAQzPNoZ1JIEnIoRX2rwq/9QBSsVTc6kEGQUK6gsWMEm2kjr3v+fUeOynanR+RboB9AffYwR274lSdMfA8caekgqaod+wvP0ppnoDQlBOlPNfJdDAkUjPKYVT2cwUZoX3SBc9QQRJQwXB8wQgfGSXCcSpNCY3H6u+NIUmUGiShmUyI7qlZrxD/87xcxxfBkIks1yDo5KE451inuIgDR0wC1XxgCKGSmb9i2iOSUG1CK5sQ3NmT50nztOo6VffmrFK7nMZRQgfoEB0jF52jGrpGddRAFD2iZ/SK3qwn68V6tz4mowvWdGcP/YH1+QNpX5WJ</latexit><latexit sha1_base64="tTcXvox+sQ2AWNt/l/VgPHrT9v4=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCCymJCLpwUXDjsoJ9QBLLZHLTDp1M4sxEKKVu/BU3LhRx61+482+ctF1o64F7OZxzLzP3hBlnSjvOt7WwuLS8slpaK69vbG5t2zu7TZXmkkKDpjyV7ZAo4ExAQzPNoZ1JIEnIoRX2rwq/9QBSsVTc6kEGQUK6gsWMEm2kjr3v+fUeOynanR+RboB9AffYwR274lSdMfA8caekgqaod+wvP0ppnoDQlBOlPNfJdDAkUjPKYVT2cwUZoX3SBc9QQRJQwXB8wQgfGSXCcSpNCY3H6u+NIUmUGiShmUyI7qlZrxD/87xcxxfBkIks1yDo5KE451inuIgDR0wC1XxgCKGSmb9i2iOSUG1CK5sQ3NmT50nztOo6VffmrFK7nMZRQgfoEB0jF52jGrpGddRAFD2iZ/SK3qwn68V6tz4mowvWdGcP/YH1+QNpX5WJ</latexit><latexit sha1_base64="tTcXvox+sQ2AWNt/l/VgPHrT9v4=">AAACAXicbVDLSsNAFJ34rPUVdSO4GSyCCymJCLpwUXDjsoJ9QBLLZHLTDp1M4sxEKKVu/BU3LhRx61+482+ctF1o64F7OZxzLzP3hBlnSjvOt7WwuLS8slpaK69vbG5t2zu7TZXmkkKDpjyV7ZAo4ExAQzPNoZ1JIEnIoRX2rwq/9QBSsVTc6kEGQUK6gsWMEm2kjr3v+fUeOynanR+RboB9AffYwR274lSdMfA8caekgqaod+wvP0ppnoDQlBOlPNfJdDAkUjPKYVT2cwUZoX3SBc9QQRJQwXB8wQgfGSXCcSpNCY3H6u+NIUmUGiShmUyI7qlZrxD/87xcxxfBkIks1yDo5KE451inuIgDR0wC1XxgCKGSmb9i2iOSUG1CK5sQ3NmT50nztOo6VffmrFK7nMZRQgfoEB0jF52jGrpGddRAFD2iZ/SK3qwn68V6tz4mowvWdGcP/YH1+QNpX5WJ</latexit>

[Donagi, Katz, Sharpe '03]
[Cecotti, Cordova, Heckman, Vafa '10]

[Anderson, Apruzzi, Ashfaque, Bena, Blåbäck, Carta, Cecotti, Chiou, Cicoli, Collinucci, Cordova, Cvetic, Del Zotto, Donagi, 
Esole, Faraggi, Font, Fredrickson, García-Etxebarria, Giacomelli, Hassler, Hayashi, Heckman, Katz, Kawano, Lin, Marchesano, 
Mayrhofer, Mekareeya, Minasian, Morrison, Quevedo, Regalado, Rochais, Rudelius, Savelli, Schaposnik, Schwieger, Sharpe, 

Shukla, Tatar, Tizzano, Tomasiello, Tsuchiya, Vafa, Valandro, Walters, Watari, Wijnholt, GZ]

See Savelli's talk
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6-branes wrapping a 3-manifold

Matter content: gauge field and 1-form (A,�)
<latexit sha1_base64="4luVD/HdNX5HFm6Kn5pC9Ect62k=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHrwEPHiMYJ5QLKE2UknGTI7u87MCmHJT3jxoIhXf8ebf+Mk2YMmFjQUVd10dwWx4Nq47reTW1ldW9/Ibxa2tnd294r7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjG6nfvMJleaRfDDjGP2QDiTvc0aNlVrlm7NOPOSn3WLJrbgzkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m9E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITJ8nPa6QGTG2hDLF7a2EDamizNiICjYEb/HlZdI4r3huxbu/KFWvszjycATHUAYPLqEKd1CDOjAQ8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QPKjI8f</latexit><latexit sha1_base64="4luVD/HdNX5HFm6Kn5pC9Ect62k=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHrwEPHiMYJ5QLKE2UknGTI7u87MCmHJT3jxoIhXf8ebf+Mk2YMmFjQUVd10dwWx4Nq47reTW1ldW9/Ibxa2tnd294r7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjG6nfvMJleaRfDDjGP2QDiTvc0aNlVrlm7NOPOSn3WLJrbgzkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m9E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITJ8nPa6QGTG2hDLF7a2EDamizNiICjYEb/HlZdI4r3huxbu/KFWvszjycATHUAYPLqEKd1CDOjAQ8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QPKjI8f</latexit><latexit sha1_base64="4luVD/HdNX5HFm6Kn5pC9Ect62k=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHrwEPHiMYJ5QLKE2UknGTI7u87MCmHJT3jxoIhXf8ebf+Mk2YMmFjQUVd10dwWx4Nq47reTW1ldW9/Ibxa2tnd294r7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjG6nfvMJleaRfDDjGP2QDiTvc0aNlVrlm7NOPOSn3WLJrbgzkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m9E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITJ8nPa6QGTG2hDLF7a2EDamizNiICjYEb/HlZdI4r3huxbu/KFWvszjycATHUAYPLqEKd1CDOjAQ8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QPKjI8f</latexit><latexit sha1_base64="4luVD/HdNX5HFm6Kn5pC9Ect62k=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoMQQcKuCHrwEPHiMYJ5QLKE2UknGTI7u87MCmHJT3jxoIhXf8ebf+Mk2YMmFjQUVd10dwWx4Nq47reTW1ldW9/Ibxa2tnd294r7Bw0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjG6nfvMJleaRfDDjGP2QDiTvc0aNlVrlm7NOPOSn3WLJrbgzkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m9E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITJ8nPa6QGTG2hDLF7a2EDamizNiICjYEb/HlZdI4r3huxbu/KFWvszjycATHUAYPLqEKd1CDOjAQ8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QPKjI8f</latexit>

BPS equations
F = � ^ �

DA� = 0

DA ? � = 0
<latexit sha1_base64="+nIouRzpwcQN8W9I3x6P/Z29aLo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEezCQkURlxXsBTrDkElP29DMhSSjlNJXceOruHGhSHfiy5hOR9HWHwJf/nMOyfn9mDOpLOvDyC0tr6yu5dcLG5tb2zvm7l5DRomgUKcRj0TLJxI4C6GumOLQigWQwOfQ9AeX03rzHoRkUXinhjG4AemFrMsoUdryzPI1rmAn7jPsPECnByk7TuHKu5jZFWx9X6Ui4sf0zKJVslLhRbAzKKJMNc+cOJ2IJgGEinIiZdu2YuWOiFCMchgXnERCTOiA9KCtMSQBSHeUbjjGR9rp4G4k9AkVTt3fEyMSSDkMfN0ZENWX87Wp+V+tnahu2R2xME4UhHT2UDfhWEV4GhfuMAFU8aEGQgXTf8W0TwShSoda0CHY8ysvQuOkZFsl+/a0WD3P4sijA3SIjpGNzlAV3aAaqiOKHtEzekVvxpPxYrwbk1lrzshm9tEfGZ9fPpif0A==</latexit><latexit sha1_base64="+nIouRzpwcQN8W9I3x6P/Z29aLo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEezCQkURlxXsBTrDkElP29DMhSSjlNJXceOruHGhSHfiy5hOR9HWHwJf/nMOyfn9mDOpLOvDyC0tr6yu5dcLG5tb2zvm7l5DRomgUKcRj0TLJxI4C6GumOLQigWQwOfQ9AeX03rzHoRkUXinhjG4AemFrMsoUdryzPI1rmAn7jPsPECnByk7TuHKu5jZFWx9X6Ui4sf0zKJVslLhRbAzKKJMNc+cOJ2IJgGEinIiZdu2YuWOiFCMchgXnERCTOiA9KCtMSQBSHeUbjjGR9rp4G4k9AkVTt3fEyMSSDkMfN0ZENWX87Wp+V+tnahu2R2xME4UhHT2UDfhWEV4GhfuMAFU8aEGQgXTf8W0TwShSoda0CHY8ysvQuOkZFsl+/a0WD3P4sijA3SIjpGNzlAV3aAaqiOKHtEzekVvxpPxYrwbk1lrzshm9tEfGZ9fPpif0A==</latexit><latexit sha1_base64="+nIouRzpwcQN8W9I3x6P/Z29aLo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEezCQkURlxXsBTrDkElP29DMhSSjlNJXceOruHGhSHfiy5hOR9HWHwJf/nMOyfn9mDOpLOvDyC0tr6yu5dcLG5tb2zvm7l5DRomgUKcRj0TLJxI4C6GumOLQigWQwOfQ9AeX03rzHoRkUXinhjG4AemFrMsoUdryzPI1rmAn7jPsPECnByk7TuHKu5jZFWx9X6Ui4sf0zKJVslLhRbAzKKJMNc+cOJ2IJgGEinIiZdu2YuWOiFCMchgXnERCTOiA9KCtMSQBSHeUbjjGR9rp4G4k9AkVTt3fEyMSSDkMfN0ZENWX87Wp+V+tnahu2R2xME4UhHT2UDfhWEV4GhfuMAFU8aEGQgXTf8W0TwShSoda0CHY8ysvQuOkZFsl+/a0WD3P4sijA3SIjpGNzlAV3aAaqiOKHtEzekVvxpPxYrwbk1lrzshm9tEfGZ9fPpif0A==</latexit><latexit sha1_base64="+nIouRzpwcQN8W9I3x6P/Z29aLo=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEezCQkURlxXsBTrDkElP29DMhSSjlNJXceOruHGhSHfiy5hOR9HWHwJf/nMOyfn9mDOpLOvDyC0tr6yu5dcLG5tb2zvm7l5DRomgUKcRj0TLJxI4C6GumOLQigWQwOfQ9AeX03rzHoRkUXinhjG4AemFrMsoUdryzPI1rmAn7jPsPECnByk7TuHKu5jZFWx9X6Ui4sf0zKJVslLhRbAzKKJMNc+cOJ2IJgGEinIiZdu2YuWOiFCMchgXnERCTOiA9KCtMSQBSHeUbjjGR9rp4G4k9AkVTt3fEyMSSDkMfN0ZENWX87Wp+V+tnahu2R2xME4UhHT2UDfhWEV4GhfuMAFU8aEGQgXTf8W0TwShSoda0CHY8ysvQuOkZFsl+/a0WD3P4sijA3SIjpGNzlAV3aAaqiOKHtEzekVvxpPxYrwbk1lrzshm9tEfGZ9fPpif0A==</latexit>

Matter fields are localised at points

We would like to consider non-abelian solutions � ^ � 6= 0
<latexit sha1_base64="lJDiSdq/wEkCu3X2W2jFwSbVxPY=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoYRGwsYxgEiF3hL3NJFmyt3fu7ikhpPGv2FgoYuvPsPPfuEmu0MQXFh7emWF23igVXBvP+3YKS8srq2vF9dLG5tb2jru719BJphjWWSISdRdRjYJLrBtuBN6lCmkcCWxGg6tJvfmASvNE3pphimFMe5J3OaPGWm33IEj7nASP2OkhmbHEe+K13bJX8aYii+DnUIZctbb7FXQSlsUoDRNU65bvpSYcUWU4EzguBZnGlLIB7WHLoqQx6nA0PWBMjq3TId1E2ScNmbq/J0Y01noYR7Yzpqav52sT879aKzPdi3DEZZoZlGy2qJsJYhIySYN0uEJmxNACZYrbvxLWp4oyYzMr2RD8+ZMXoXFa8b2Kf3NWrl7mcRThEI7gBHw4hypcQw3qwGAMz/AKb86T8+K8Ox+z1oKTz+zDHzmfPzv7lX0=</latexit><latexit sha1_base64="lJDiSdq/wEkCu3X2W2jFwSbVxPY=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoYRGwsYxgEiF3hL3NJFmyt3fu7ikhpPGv2FgoYuvPsPPfuEmu0MQXFh7emWF23igVXBvP+3YKS8srq2vF9dLG5tb2jru719BJphjWWSISdRdRjYJLrBtuBN6lCmkcCWxGg6tJvfmASvNE3pphimFMe5J3OaPGWm33IEj7nASP2OkhmbHEe+K13bJX8aYii+DnUIZctbb7FXQSlsUoDRNU65bvpSYcUWU4EzguBZnGlLIB7WHLoqQx6nA0PWBMjq3TId1E2ScNmbq/J0Y01noYR7Yzpqav52sT879aKzPdi3DEZZoZlGy2qJsJYhIySYN0uEJmxNACZYrbvxLWp4oyYzMr2RD8+ZMXoXFa8b2Kf3NWrl7mcRThEI7gBHw4hypcQw3qwGAMz/AKb86T8+K8Ox+z1oKTz+zDHzmfPzv7lX0=</latexit><latexit sha1_base64="lJDiSdq/wEkCu3X2W2jFwSbVxPY=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoYRGwsYxgEiF3hL3NJFmyt3fu7ikhpPGv2FgoYuvPsPPfuEmu0MQXFh7emWF23igVXBvP+3YKS8srq2vF9dLG5tb2jru719BJphjWWSISdRdRjYJLrBtuBN6lCmkcCWxGg6tJvfmASvNE3pphimFMe5J3OaPGWm33IEj7nASP2OkhmbHEe+K13bJX8aYii+DnUIZctbb7FXQSlsUoDRNU65bvpSYcUWU4EzguBZnGlLIB7WHLoqQx6nA0PWBMjq3TId1E2ScNmbq/J0Y01noYR7Yzpqav52sT879aKzPdi3DEZZoZlGy2qJsJYhIySYN0uEJmxNACZYrbvxLWp4oyYzMr2RD8+ZMXoXFa8b2Kf3NWrl7mcRThEI7gBHw4hypcQw3qwGAMz/AKb86T8+K8Ox+z1oKTz+zDHzmfPzv7lX0=</latexit><latexit sha1_base64="lJDiSdq/wEkCu3X2W2jFwSbVxPY=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoYRGwsYxgEiF3hL3NJFmyt3fu7ikhpPGv2FgoYuvPsPPfuEmu0MQXFh7emWF23igVXBvP+3YKS8srq2vF9dLG5tb2jru719BJphjWWSISdRdRjYJLrBtuBN6lCmkcCWxGg6tJvfmASvNE3pphimFMe5J3OaPGWm33IEj7nASP2OkhmbHEe+K13bJX8aYii+DnUIZctbb7FXQSlsUoDRNU65bvpSYcUWU4EzguBZnGlLIB7WHLoqQx6nA0PWBMjq3TId1E2ScNmbq/J0Y01noYR7Yzpqav52sT879aKzPdi3DEZZoZlGy2qJsJYhIySYN0uEJmxNACZYrbvxLWp4oyYzMr2RD8+ZMXoXFa8b2Kf3NWrl7mcRThEI7gBHw4hypcQw3qwGAMz/AKb86T8+K8Ox+z1oKTz+zDHzmfPzv7lX0=</latexit>

[Pantev, Wijnholt '09]
[Braun, Cizel, Hübner, Schäfer-Nameki '18]

Truncation of Hermitian-Yang-Mills on

M
<latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit><latexit sha1_base64="P+8MXLcfbkQrQyG9F+V5srczdXI=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMjJGA+IDnC3mYuWbO3d+zuCeHIL7CxUMTWn2Tnv3GTXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHw789tPqDSP5YOZJOhHdCh5yBk1Vmrc98sVt+rOQVaJl5MK5Kj3y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aHTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2JRuCt/zyKmldVD236jUuK7WbPI4inMApnIMHV1CDO6hDExggPMMrvDmPzovz7nwsWgtOPnMMf+B8/gCjP4zL</latexit>

T ⇤M
<latexit sha1_base64="vY3SVVXrdOo82SXNhp7ixQtOhIE=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoMgFuFOAlpYBGxshAj5guQMe5u9ZMnu3rG7J4Qjf8HGQhFb/5Cd/8a95ApNfDDweG+GmXlBzJk2rvvtFNbWNza3itulnd29/YPy4VFbR4kitEUiHqlugDXlTNKWYYbTbqwoFgGnnWBym/mdJ6o0i2TTTGPqCzySLGQEm0xqPl7cD8oVt+rOgVaJl5MK5GgMyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjq/dYbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEssfRkClKDJ9agoli9lZExlhhYmw8JRuCt/zyKmlfVj236j3UKvWbPI4inMApnIMHV1CHO2hACwiM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBhYY3F</latexit><latexit sha1_base64="vY3SVVXrdOo82SXNhp7ixQtOhIE=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoMgFuFOAlpYBGxshAj5guQMe5u9ZMnu3rG7J4Qjf8HGQhFb/5Cd/8a95ApNfDDweG+GmXlBzJk2rvvtFNbWNza3itulnd29/YPy4VFbR4kitEUiHqlugDXlTNKWYYbTbqwoFgGnnWBym/mdJ6o0i2TTTGPqCzySLGQEm0xqPl7cD8oVt+rOgVaJl5MK5GgMyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjq/dYbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEssfRkClKDJ9agoli9lZExlhhYmw8JRuCt/zyKmlfVj236j3UKvWbPI4inMApnIMHV1CHO2hACwiM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBhYY3F</latexit><latexit sha1_base64="vY3SVVXrdOo82SXNhp7ixQtOhIE=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoMgFuFOAlpYBGxshAj5guQMe5u9ZMnu3rG7J4Qjf8HGQhFb/5Cd/8a95ApNfDDweG+GmXlBzJk2rvvtFNbWNza3itulnd29/YPy4VFbR4kitEUiHqlugDXlTNKWYYbTbqwoFgGnnWBym/mdJ6o0i2TTTGPqCzySLGQEm0xqPl7cD8oVt+rOgVaJl5MK5GgMyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjq/dYbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEssfRkClKDJ9agoli9lZExlhhYmw8JRuCt/zyKmlfVj236j3UKvWbPI4inMApnIMHV1CHO2hACwiM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBhYY3F</latexit><latexit sha1_base64="vY3SVVXrdOo82SXNhp7ixQtOhIE=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoMgFuFOAlpYBGxshAj5guQMe5u9ZMnu3rG7J4Qjf8HGQhFb/5Cd/8a95ApNfDDweG+GmXlBzJk2rvvtFNbWNza3itulnd29/YPy4VFbR4kitEUiHqlugDXlTNKWYYbTbqwoFgGnnWBym/mdJ6o0i2TTTGPqCzySLGQEm0xqPl7cD8oVt+rOgVaJl5MK5GgMyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjq/dYbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEssfRkClKDJ9agoli9lZExlhhYmw8JRuCt/zyKmlfVj236j3UKvWbPI4inMApnIMHV1CHO2hACwiM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBhYY3F</latexit>
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Introduce a complexified connection

and the field strengths

A = A+ i�
<latexit sha1_base64="K0+AwKmAoJGmN41NvBP/1s4Q0To=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgiCURAQ9KFS8eKxgP6AJZbPdtEs3m7C7EUroxb/ixYMiXv0Z3vw3btoctPXBwOO9GWbmBQlnSjvOt1VaWl5ZXSuvVzY2t7Z37N29lopTSWiTxDyWnQArypmgTc00p51EUhwFnLaD0W3utx+pVCwWD3qcUD/CA8FCRrA2Us8+8CKshwRzdIOuTZ0ihrxkyHp21ak5U6BF4hakCgUaPfvL68ckjajQhGOluq6TaD/DUjPC6aTipYommIzwgHYNFTiiys+mD0zQsVH6KIylKaHRVP09keFIqXEUmM78XDXv5eJ/XjfV4aWfMZGkmgoyWxSmHOkY5WmgPpOUaD42BBPJzK2IDLHERJvMKiYEd/7lRdI6q7lOzb0/r9avijjKcAhHcAIuXEAd7qABTSAwgWd4hTfryXqx3q2PWWvJKmb24Q+szx+Z45Rx</latexit><latexit sha1_base64="K0+AwKmAoJGmN41NvBP/1s4Q0To=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgiCURAQ9KFS8eKxgP6AJZbPdtEs3m7C7EUroxb/ixYMiXv0Z3vw3btoctPXBwOO9GWbmBQlnSjvOt1VaWl5ZXSuvVzY2t7Z37N29lopTSWiTxDyWnQArypmgTc00p51EUhwFnLaD0W3utx+pVCwWD3qcUD/CA8FCRrA2Us8+8CKshwRzdIOuTZ0ihrxkyHp21ak5U6BF4hakCgUaPfvL68ckjajQhGOluq6TaD/DUjPC6aTipYommIzwgHYNFTiiys+mD0zQsVH6KIylKaHRVP09keFIqXEUmM78XDXv5eJ/XjfV4aWfMZGkmgoyWxSmHOkY5WmgPpOUaD42BBPJzK2IDLHERJvMKiYEd/7lRdI6q7lOzb0/r9avijjKcAhHcAIuXEAd7qABTSAwgWd4hTfryXqx3q2PWWvJKmb24Q+szx+Z45Rx</latexit><latexit sha1_base64="K0+AwKmAoJGmN41NvBP/1s4Q0To=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgiCURAQ9KFS8eKxgP6AJZbPdtEs3m7C7EUroxb/ixYMiXv0Z3vw3btoctPXBwOO9GWbmBQlnSjvOt1VaWl5ZXSuvVzY2t7Z37N29lopTSWiTxDyWnQArypmgTc00p51EUhwFnLaD0W3utx+pVCwWD3qcUD/CA8FCRrA2Us8+8CKshwRzdIOuTZ0ihrxkyHp21ak5U6BF4hakCgUaPfvL68ckjajQhGOluq6TaD/DUjPC6aTipYommIzwgHYNFTiiys+mD0zQsVH6KIylKaHRVP09keFIqXEUmM78XDXv5eJ/XjfV4aWfMZGkmgoyWxSmHOkY5WmgPpOUaD42BBPJzK2IDLHERJvMKiYEd/7lRdI6q7lOzb0/r9avijjKcAhHcAIuXEAd7qABTSAwgWd4hTfryXqx3q2PWWvJKmb24Q+szx+Z45Rx</latexit><latexit sha1_base64="K0+AwKmAoJGmN41NvBP/1s4Q0To=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgiCURAQ9KFS8eKxgP6AJZbPdtEs3m7C7EUroxb/ixYMiXv0Z3vw3btoctPXBwOO9GWbmBQlnSjvOt1VaWl5ZXSuvVzY2t7Z37N29lopTSWiTxDyWnQArypmgTc00p51EUhwFnLaD0W3utx+pVCwWD3qcUD/CA8FCRrA2Us8+8CKshwRzdIOuTZ0ihrxkyHp21ak5U6BF4hakCgUaPfvL68ckjajQhGOluq6TaD/DUjPC6aTipYommIzwgHYNFTiiys+mD0zQsVH6KIylKaHRVP09keFIqXEUmM78XDXv5eJ/XjfV4aWfMZGkmgoyWxSmHOkY5WmgPpOUaD42BBPJzK2IDLHERJvMKiYEd/7lRdI6q7lOzb0/r9avijjKcAhHcAIuXEAd7qABTSAwgWd4hTfryXqx3q2PWWvJKmb24Q+szx+Z45Rx</latexit>

F = [DA, DA]
<latexit sha1_base64="S88QQRJzn8nCHEp2qBk6HhWF4UI=">AAACFXicbVDLSsNAFL3xWesr6tLNYBFclJKIoAuFiiIuK9gHpCFMptN26OTBzEQooT/hxl9x40IRt4I7/8ZJG8S2Hhg4c8693HuPH3MmlWV9GwuLS8srq4W14vrG5ta2ubPbkFEiCK2TiEei5WNJOQtpXTHFaSsWFAc+p01/cJX5zQcqJIvCezWMqRvgXsi6jGClJc8stwOs+gRzdIMukHPtpb/C5ag8/XU9s2RVrDHQPLFzUoIcNc/8ancikgQ0VIRjKR3bipWbYqEY4XRUbCeSxpgMcI86moY4oNJNx1eN0KFWOqgbCf1Chcbq344UB1IOA19XZjvKWS8T//OcRHXP3JSFcaJoSCaDuglHKkJZRKjDBCWKDzXBRDC9KyJ9LDBROsiiDsGePXmeNI4rtlWx705K1fM8jgLswwEcgQ2nUIVbqEEdCDzCM7zCm/FkvBjvxsekdMHIe/ZgCsbnD3qAnb4=</latexit><latexit sha1_base64="S88QQRJzn8nCHEp2qBk6HhWF4UI=">AAACFXicbVDLSsNAFL3xWesr6tLNYBFclJKIoAuFiiIuK9gHpCFMptN26OTBzEQooT/hxl9x40IRt4I7/8ZJG8S2Hhg4c8693HuPH3MmlWV9GwuLS8srq4W14vrG5ta2ubPbkFEiCK2TiEei5WNJOQtpXTHFaSsWFAc+p01/cJX5zQcqJIvCezWMqRvgXsi6jGClJc8stwOs+gRzdIMukHPtpb/C5ag8/XU9s2RVrDHQPLFzUoIcNc/8ancikgQ0VIRjKR3bipWbYqEY4XRUbCeSxpgMcI86moY4oNJNx1eN0KFWOqgbCf1Chcbq344UB1IOA19XZjvKWS8T//OcRHXP3JSFcaJoSCaDuglHKkJZRKjDBCWKDzXBRDC9KyJ9LDBROsiiDsGePXmeNI4rtlWx705K1fM8jgLswwEcgQ2nUIVbqEEdCDzCM7zCm/FkvBjvxsekdMHIe/ZgCsbnD3qAnb4=</latexit><latexit sha1_base64="S88QQRJzn8nCHEp2qBk6HhWF4UI=">AAACFXicbVDLSsNAFL3xWesr6tLNYBFclJKIoAuFiiIuK9gHpCFMptN26OTBzEQooT/hxl9x40IRt4I7/8ZJG8S2Hhg4c8693HuPH3MmlWV9GwuLS8srq4W14vrG5ta2ubPbkFEiCK2TiEei5WNJOQtpXTHFaSsWFAc+p01/cJX5zQcqJIvCezWMqRvgXsi6jGClJc8stwOs+gRzdIMukHPtpb/C5ag8/XU9s2RVrDHQPLFzUoIcNc/8ancikgQ0VIRjKR3bipWbYqEY4XRUbCeSxpgMcI86moY4oNJNx1eN0KFWOqgbCf1Chcbq344UB1IOA19XZjvKWS8T//OcRHXP3JSFcaJoSCaDuglHKkJZRKjDBCWKDzXBRDC9KyJ9LDBROsiiDsGePXmeNI4rtlWx705K1fM8jgLswwEcgQ2nUIVbqEEdCDzCM7zCm/FkvBjvxsekdMHIe/ZgCsbnD3qAnb4=</latexit><latexit sha1_base64="S88QQRJzn8nCHEp2qBk6HhWF4UI=">AAACFXicbVDLSsNAFL3xWesr6tLNYBFclJKIoAuFiiIuK9gHpCFMptN26OTBzEQooT/hxl9x40IRt4I7/8ZJG8S2Hhg4c8693HuPH3MmlWV9GwuLS8srq4W14vrG5ta2ubPbkFEiCK2TiEei5WNJOQtpXTHFaSsWFAc+p01/cJX5zQcqJIvCezWMqRvgXsi6jGClJc8stwOs+gRzdIMukHPtpb/C5ag8/XU9s2RVrDHQPLFzUoIcNc/8ancikgQ0VIRjKR3bipWbYqEY4XRUbCeSxpgMcI86moY4oNJNx1eN0KFWOqgbCf1Chcbq344UB1IOA19XZjvKWS8T//OcRHXP3JSFcaJoSCaDuglHKkJZRKjDBCWKDzXBRDC9KyJ9LDBROsiiDsGePXmeNI4rtlWx705K1fM8jgLswwEcgQ2nUIVbqEEdCDzCM7zCm/FkvBjvxsekdMHIe/ZgCsbnD3qAnb4=</latexit>

D = [DA, DA]
<latexit sha1_base64="V3Mh7phThZRSCS4s/3ywHX3CqUM=">AAACIHicbVBNS8MwGE79nPOr6tFLcAgeZLQizIPCxB08TnAf0JWSZukWlqYlSYVR+lO8+Fe8eFBEb/prTLcic/OFwJPneZ/kfR8/ZlQqy/oylpZXVtfWSxvlza3tnV1zb78to0Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90k+udByIkjfi9GsfEDdGA04BipDTlmbVeiNQQIwYb8Ao6DS/9Ja6z0/waaXv++qyQuZ5ZsarWpOAisAtQAUU1PfOz149wEhKuMENSOrYVKzdFQlHMSFbuJZLECI/QgDgachQS6aaTBTN4rJk+DCKhD1dwws46UhRKOQ593ZkPKee1nPxPcxIVXLgp5XGiCMfTj4KEQRXBPC3Yp4JgxcYaICyonhXiIRIIK51pWYdgz6+8CNpnVduq2nfnlfplEUcJHIIjcAJsUAN1cAuaoAUweATP4BW8GU/Gi/FufExbl4zCcwD+lPH9AwBnouI=</latexit><latexit sha1_base64="V3Mh7phThZRSCS4s/3ywHX3CqUM=">AAACIHicbVBNS8MwGE79nPOr6tFLcAgeZLQizIPCxB08TnAf0JWSZukWlqYlSYVR+lO8+Fe8eFBEb/prTLcic/OFwJPneZ/kfR8/ZlQqy/oylpZXVtfWSxvlza3tnV1zb78to0Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90k+udByIkjfi9GsfEDdGA04BipDTlmbVeiNQQIwYb8Ao6DS/9Ja6z0/waaXv++qyQuZ5ZsarWpOAisAtQAUU1PfOz149wEhKuMENSOrYVKzdFQlHMSFbuJZLECI/QgDgachQS6aaTBTN4rJk+DCKhD1dwws46UhRKOQ593ZkPKee1nPxPcxIVXLgp5XGiCMfTj4KEQRXBPC3Yp4JgxcYaICyonhXiIRIIK51pWYdgz6+8CNpnVduq2nfnlfplEUcJHIIjcAJsUAN1cAuaoAUweATP4BW8GU/Gi/FufExbl4zCcwD+lPH9AwBnouI=</latexit><latexit sha1_base64="V3Mh7phThZRSCS4s/3ywHX3CqUM=">AAACIHicbVBNS8MwGE79nPOr6tFLcAgeZLQizIPCxB08TnAf0JWSZukWlqYlSYVR+lO8+Fe8eFBEb/prTLcic/OFwJPneZ/kfR8/ZlQqy/oylpZXVtfWSxvlza3tnV1zb78to0Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90k+udByIkjfi9GsfEDdGA04BipDTlmbVeiNQQIwYb8Ao6DS/9Ja6z0/waaXv++qyQuZ5ZsarWpOAisAtQAUU1PfOz149wEhKuMENSOrYVKzdFQlHMSFbuJZLECI/QgDgachQS6aaTBTN4rJk+DCKhD1dwws46UhRKOQ593ZkPKee1nPxPcxIVXLgp5XGiCMfTj4KEQRXBPC3Yp4JgxcYaICyonhXiIRIIK51pWYdgz6+8CNpnVduq2nfnlfplEUcJHIIjcAJsUAN1cAuaoAUweATP4BW8GU/Gi/FufExbl4zCcwD+lPH9AwBnouI=</latexit><latexit sha1_base64="V3Mh7phThZRSCS4s/3ywHX3CqUM=">AAACIHicbVBNS8MwGE79nPOr6tFLcAgeZLQizIPCxB08TnAf0JWSZukWlqYlSYVR+lO8+Fe8eFBEb/prTLcic/OFwJPneZ/kfR8/ZlQqy/oylpZXVtfWSxvlza3tnV1zb78to0Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90k+udByIkjfi9GsfEDdGA04BipDTlmbVeiNQQIwYb8Ao6DS/9Ja6z0/waaXv++qyQuZ5ZsarWpOAisAtQAUU1PfOz149wEhKuMENSOrYVKzdFQlHMSFbuJZLECI/QgDgachQS6aaTBTN4rJk+DCKhD1dwws46UhRKOQ593ZkPKee1nPxPcxIVXLgp5XGiCMfTj4KEQRXBPC3Yp4JgxcYaICyonhXiIRIIK51pWYdgz6+8CNpnVduq2nfnlfplEUcJHIIjcAJsUAN1cAuaoAUweATP4BW8GU/Gi/FufExbl4zCcwD+lPH9AwBnouI=</latexit>

BPS equations can be written as F = 0

gijDij = 0
<latexit sha1_base64="UiRLMtbKUYZiuuJTDtvxHbUrWFc=">AAACE3icbVDLSsNAFJ3UV42vqEs3g0UQFyURQRcKBUVcVrAPaGKYTCft2MkkzEyEEvoPbvwVNy4UcevGnX/jpA2irQcGzpxzL/feEySMSmXbX0Zpbn5hcam8bK6srq1vWJtbTRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg/Pcb90TIWnMb9QwIV6EepyGFCOlJd86cCOk+hgxeAnPoO26Zu82o3ejH/nCz7+551sVu2qPAWeJU5AKKFD3rU+3G+M0IlxhhqTsOHaivAwJRTEjI9NNJUkQHqAe6WjKUUSkl41vGsE9rXRhGAv9uIJj9XdHhiIph1GgK/NV5bSXi/95nVSFJ15GeZIqwvFkUJgyqGKYBwS7VBCs2FAThAXVu0LcRwJhpWM0dQjO9MmzpHlYdeyqc31UqZ0WcZTBDtgF+8ABx6AGrkAdNAAGD+AJvIBX49F4Nt6M90lpySh6tsEfGB/fCDGcVQ==</latexit><latexit sha1_base64="UiRLMtbKUYZiuuJTDtvxHbUrWFc=">AAACE3icbVDLSsNAFJ3UV42vqEs3g0UQFyURQRcKBUVcVrAPaGKYTCft2MkkzEyEEvoPbvwVNy4UcevGnX/jpA2irQcGzpxzL/feEySMSmXbX0Zpbn5hcam8bK6srq1vWJtbTRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg/Pcb90TIWnMb9QwIV6EepyGFCOlJd86cCOk+hgxeAnPoO26Zu82o3ejH/nCz7+551sVu2qPAWeJU5AKKFD3rU+3G+M0IlxhhqTsOHaivAwJRTEjI9NNJUkQHqAe6WjKUUSkl41vGsE9rXRhGAv9uIJj9XdHhiIph1GgK/NV5bSXi/95nVSFJ15GeZIqwvFkUJgyqGKYBwS7VBCs2FAThAXVu0LcRwJhpWM0dQjO9MmzpHlYdeyqc31UqZ0WcZTBDtgF+8ABx6AGrkAdNAAGD+AJvIBX49F4Nt6M90lpySh6tsEfGB/fCDGcVQ==</latexit><latexit sha1_base64="UiRLMtbKUYZiuuJTDtvxHbUrWFc=">AAACE3icbVDLSsNAFJ3UV42vqEs3g0UQFyURQRcKBUVcVrAPaGKYTCft2MkkzEyEEvoPbvwVNy4UcevGnX/jpA2irQcGzpxzL/feEySMSmXbX0Zpbn5hcam8bK6srq1vWJtbTRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg/Pcb90TIWnMb9QwIV6EepyGFCOlJd86cCOk+hgxeAnPoO26Zu82o3ejH/nCz7+551sVu2qPAWeJU5AKKFD3rU+3G+M0IlxhhqTsOHaivAwJRTEjI9NNJUkQHqAe6WjKUUSkl41vGsE9rXRhGAv9uIJj9XdHhiIph1GgK/NV5bSXi/95nVSFJ15GeZIqwvFkUJgyqGKYBwS7VBCs2FAThAXVu0LcRwJhpWM0dQjO9MmzpHlYdeyqc31UqZ0WcZTBDtgF+8ABx6AGrkAdNAAGD+AJvIBX49F4Nt6M90lpySh6tsEfGB/fCDGcVQ==</latexit><latexit sha1_base64="UiRLMtbKUYZiuuJTDtvxHbUrWFc=">AAACE3icbVDLSsNAFJ3UV42vqEs3g0UQFyURQRcKBUVcVrAPaGKYTCft2MkkzEyEEvoPbvwVNy4UcevGnX/jpA2irQcGzpxzL/feEySMSmXbX0Zpbn5hcam8bK6srq1vWJtbTRmnApMGjlks2gGShFFOGooqRtqJICgKGGkFg/Pcb90TIWnMb9QwIV6EepyGFCOlJd86cCOk+hgxeAnPoO26Zu82o3ejH/nCz7+551sVu2qPAWeJU5AKKFD3rU+3G+M0IlxhhqTsOHaivAwJRTEjI9NNJUkQHqAe6WjKUUSkl41vGsE9rXRhGAv9uIJj9XdHhiIph1GgK/NV5bSXi/95nVSFJ15GeZIqwvFkUJgyqGKYBwS7VBCs2FAThAXVu0LcRwJhpWM0dQjO9MmzpHlYdeyqc31UqZ0WcZTBDtgF+8ABx6AGrkAdNAAGD+AJvIBX49F4Nt6M90lpySh6tsEfGB/fCDGcVQ==</latexit>

and moduli space of solutions is {F = 0, gijDij = 0}/Ggauge
<latexit sha1_base64="nFKO8QRAB+1zlOlaB47GQR3K9lw="></latexit><latexit sha1_base64="nFKO8QRAB+1zlOlaB47GQR3K9lw="></latexit><latexit sha1_base64="nFKO8QRAB+1zlOlaB47GQR3K9lw="></latexit><latexit sha1_base64="nFKO8QRAB+1zlOlaB47GQR3K9lw="></latexit>

or equivalently {F = 0}/Ggauge
C

<latexit sha1_base64="/cHz8ghpa3xXkXNRSFsJqTdW7sU=">AAACGXicbVDJSgNBEO2JW4xb1KOXxiB4ijMi6EEhEFCPEcwCmRh6OpWkSc9Cd40YhvkNL/6KFw+KeNSTf2NnOWjig4LHe1VU1fMiKTTa9reVWVhcWl7JrubW1jc2t/LbOzUdxopDlYcyVA2PaZAigCoKlNCIFDDfk1D3BuWRX78HpUUY3OIwgpbPeoHoCs7QSO287Sauz7DPmaSX9ILabkqPrtoT0fNoOb1LXIQHTHos7kGatvMFu2iPQeeJMyUFMkWlnf90OyGPfQiQS6Z107EjbCVMoeAS0pwba4gYH7AeNA0NmA+6lYw/S+mBUTq0GypTAdKx+nsiYb7WQ98znaOD9aw3Ev/zmjF2z1qJCKIYIeCTRd1YUgzpKCbaEQo4yqEhjCthbqW8zxTjaMLMmRCc2ZfnSe246NhF5+akUDqfxpEle2SfHBKHnJISuSYVUiWcPJJn8krerCfrxXq3PiatGWs6s0v+wPr6AZbboBA=</latexit><latexit sha1_base64="/cHz8ghpa3xXkXNRSFsJqTdW7sU=">AAACGXicbVDJSgNBEO2JW4xb1KOXxiB4ijMi6EEhEFCPEcwCmRh6OpWkSc9Cd40YhvkNL/6KFw+KeNSTf2NnOWjig4LHe1VU1fMiKTTa9reVWVhcWl7JrubW1jc2t/LbOzUdxopDlYcyVA2PaZAigCoKlNCIFDDfk1D3BuWRX78HpUUY3OIwgpbPeoHoCs7QSO287Sauz7DPmaSX9ILabkqPrtoT0fNoOb1LXIQHTHos7kGatvMFu2iPQeeJMyUFMkWlnf90OyGPfQiQS6Z107EjbCVMoeAS0pwba4gYH7AeNA0NmA+6lYw/S+mBUTq0GypTAdKx+nsiYb7WQ98znaOD9aw3Ev/zmjF2z1qJCKIYIeCTRd1YUgzpKCbaEQo4yqEhjCthbqW8zxTjaMLMmRCc2ZfnSe246NhF5+akUDqfxpEle2SfHBKHnJISuSYVUiWcPJJn8krerCfrxXq3PiatGWs6s0v+wPr6AZbboBA=</latexit><latexit sha1_base64="/cHz8ghpa3xXkXNRSFsJqTdW7sU=">AAACGXicbVDJSgNBEO2JW4xb1KOXxiB4ijMi6EEhEFCPEcwCmRh6OpWkSc9Cd40YhvkNL/6KFw+KeNSTf2NnOWjig4LHe1VU1fMiKTTa9reVWVhcWl7JrubW1jc2t/LbOzUdxopDlYcyVA2PaZAigCoKlNCIFDDfk1D3BuWRX78HpUUY3OIwgpbPeoHoCs7QSO287Sauz7DPmaSX9ILabkqPrtoT0fNoOb1LXIQHTHos7kGatvMFu2iPQeeJMyUFMkWlnf90OyGPfQiQS6Z107EjbCVMoeAS0pwba4gYH7AeNA0NmA+6lYw/S+mBUTq0GypTAdKx+nsiYb7WQ98znaOD9aw3Ev/zmjF2z1qJCKIYIeCTRd1YUgzpKCbaEQo4yqEhjCthbqW8zxTjaMLMmRCc2ZfnSe246NhF5+akUDqfxpEle2SfHBKHnJISuSYVUiWcPJJn8krerCfrxXq3PiatGWs6s0v+wPr6AZbboBA=</latexit><latexit sha1_base64="/cHz8ghpa3xXkXNRSFsJqTdW7sU=">AAACGXicbVDJSgNBEO2JW4xb1KOXxiB4ijMi6EEhEFCPEcwCmRh6OpWkSc9Cd40YhvkNL/6KFw+KeNSTf2NnOWjig4LHe1VU1fMiKTTa9reVWVhcWl7JrubW1jc2t/LbOzUdxopDlYcyVA2PaZAigCoKlNCIFDDfk1D3BuWRX78HpUUY3OIwgpbPeoHoCs7QSO287Sauz7DPmaSX9ILabkqPrtoT0fNoOb1LXIQHTHos7kGatvMFu2iPQeeJMyUFMkWlnf90OyGPfQiQS6Z107EjbCVMoeAS0pwba4gYH7AeNA0NmA+6lYw/S+mBUTq0GypTAdKx+nsiYb7WQ98znaOD9aw3Ev/zmjF2z1qJCKIYIeCTRd1YUgzpKCbaEQo4yqEhjCthbqW8zxTjaMLMmRCc2ZfnSe246NhF5+akUDqfxpEle2SfHBKHnJISuSYVUiWcPJJn8krerCfrxXq3PiatGWs6s0v+wPr6AZbboBA=</latexit>

subject to a stability condition [Donaldson '87]
[Corlette '88]
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Look for solutions on a three manifold I ⇥ ⌃
<latexit sha1_base64="zfDI/8hWptFObwBCGEleC9Duw7M=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0IOHghe9VbQf0ISy2W7apbubsDsplNB/4sWDIl79J978N27bHLT1wcDjvRlm5kWp4AY879spra1vbG6Vtys7u3v7B+7hUcskmaasSROR6E5EDBNcsSZwEKyTakZkJFg7Gt3O/PaYacMT9QSTlIWSDBSPOSVgpZ7r3mMcAJfM4OCRDyTpuVWv5s2BV4lfkCoq0Oi5X0E/oZlkCqggxnR9L4UwJxo4FWxaCTLDUkJHZMC6lipid4X5/PIpPrNKH8eJtqUAz9XfEzmRxkxkZDslgaFZ9mbif143g/g6zLlKM2CKLhbFmcCQ4FkMuM81oyAmlhCqub0V0yHRhIINq2JD8JdfXiWti5rv1fyHy2r9poijjE7QKTpHPrpCdXSHGqiJKBqjZ/SK3pzceXHenY9Fa8kpZo7RHzifPzp/krk=</latexit><latexit sha1_base64="zfDI/8hWptFObwBCGEleC9Duw7M=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0IOHghe9VbQf0ISy2W7apbubsDsplNB/4sWDIl79J978N27bHLT1wcDjvRlm5kWp4AY879spra1vbG6Vtys7u3v7B+7hUcskmaasSROR6E5EDBNcsSZwEKyTakZkJFg7Gt3O/PaYacMT9QSTlIWSDBSPOSVgpZ7r3mMcAJfM4OCRDyTpuVWv5s2BV4lfkCoq0Oi5X0E/oZlkCqggxnR9L4UwJxo4FWxaCTLDUkJHZMC6lipid4X5/PIpPrNKH8eJtqUAz9XfEzmRxkxkZDslgaFZ9mbif143g/g6zLlKM2CKLhbFmcCQ4FkMuM81oyAmlhCqub0V0yHRhIINq2JD8JdfXiWti5rv1fyHy2r9poijjE7QKTpHPrpCdXSHGqiJKBqjZ/SK3pzceXHenY9Fa8kpZo7RHzifPzp/krk=</latexit><latexit sha1_base64="zfDI/8hWptFObwBCGEleC9Duw7M=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0IOHghe9VbQf0ISy2W7apbubsDsplNB/4sWDIl79J978N27bHLT1wcDjvRlm5kWp4AY879spra1vbG6Vtys7u3v7B+7hUcskmaasSROR6E5EDBNcsSZwEKyTakZkJFg7Gt3O/PaYacMT9QSTlIWSDBSPOSVgpZ7r3mMcAJfM4OCRDyTpuVWv5s2BV4lfkCoq0Oi5X0E/oZlkCqggxnR9L4UwJxo4FWxaCTLDUkJHZMC6lipid4X5/PIpPrNKH8eJtqUAz9XfEzmRxkxkZDslgaFZ9mbif143g/g6zLlKM2CKLhbFmcCQ4FkMuM81oyAmlhCqub0V0yHRhIINq2JD8JdfXiWti5rv1fyHy2r9poijjE7QKTpHPrpCdXSHGqiJKBqjZ/SK3pzceXHenY9Fa8kpZo7RHzifPzp/krk=</latexit><latexit sha1_base64="zfDI/8hWptFObwBCGEleC9Duw7M=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0IOHghe9VbQf0ISy2W7apbubsDsplNB/4sWDIl79J978N27bHLT1wcDjvRlm5kWp4AY879spra1vbG6Vtys7u3v7B+7hUcskmaasSROR6E5EDBNcsSZwEKyTakZkJFg7Gt3O/PaYacMT9QSTlIWSDBSPOSVgpZ7r3mMcAJfM4OCRDyTpuVWv5s2BV4lfkCoq0Oi5X0E/oZlkCqggxnR9L4UwJxo4FWxaCTLDUkJHZMC6lipid4X5/PIpPrNKH8eJtqUAz9XfEzmRxkxkZDslgaFZ9mbif143g/g6zLlKM2CKLhbFmcCQ4FkMuM81oyAmlhCqub0V0yHRhIINq2JD8JdfXiWti5rv1fyHy2r9poijjE7QKTpHPrpCdXSHGqiJKBqjZ/SK3pzceXHenY9Fa8kpZo7RHzifPzp/krk=</latexit>

Restricting on the Riemann surface the PW system becomes

F⌃ = �⌃ ^ �⌃

D⌃�⌃ = 0

?⌃D⌃ ?⌃ �⌃ = �gttDt�t
<latexit sha1_base64="2+aNhskAo/rDUpNl4LRCFqULU5c="></latexit><latexit sha1_base64="2+aNhskAo/rDUpNl4LRCFqULU5c="></latexit><latexit sha1_base64="2+aNhskAo/rDUpNl4LRCFqULU5c="></latexit><latexit sha1_base64="2+aNhskAo/rDUpNl4LRCFqULU5c="></latexit>

which is a deformed Hitchin system

Solution takes the form of a flow along the interval

Asymptotically solutions approach two Hitchin systems at boundaries

[Hitchin '87]
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Simplest examples are abelian solutions. For SU(2) take

� = �i


df 0
0 �df

�

<latexit sha1_base64="D5jWP9DGxrX2ItPXtGkN4tTTc90="></latexit><latexit sha1_base64="D5jWP9DGxrX2ItPXtGkN4tTTc90="></latexit><latexit sha1_base64="D5jWP9DGxrX2ItPXtGkN4tTTc90="></latexit><latexit sha1_base64="D5jWP9DGxrX2ItPXtGkN4tTTc90="></latexit>

The Laplacian of f has to be zero

Matter is localised at the critical points of f (brane intersection)

Structure of hessian of f gives different possible geometries

i. One zero eigenvalue: codimension 6 singularity (non-chiral matter) 
ii. All eigenvalues non-zero: codimension 7 singularity (chiral matter)
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Take an SU(3) model. Within an SU(2) sub-algebra put a Hitchin system 
(on the Riemann surface) with Higgs field

� =

✓
0 1
0 0

◆

<latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit><latexit sha1_base64="vRViEeRungNH4th+OW4i1hcpj+A=">AAACJXicbVBNSwMxEM36WetX1aOXYLHopeyKoIcKBS8eK1gtNKVk09k2mM0uyaxQlv4ZL/4VLx4UETz5V0zrHvx6MPB4b2aSeWGqpEXff/fm5hcWl5ZLK+XVtfWNzcrW9rVNMiOgLRKVmE7ILSipoY0SFXRSAzwOFdyEt+dT/+YOjJWJvsJxCr2YD7WMpODopH6lwVojSc8oUxDhAQthKHXOjeHjSS7ExK8FjFGf1lwx0IPCYkYOR3jYr1T9uj8D/UuCglRJgVa/8sIGichi0CgUt7Yb+Cn23FKUQsGkzDILKRe3fAhdRzWPwfby2ZUTuu+UAY0S40ojnanfJ3IeWzuOQ9cZcxzZ395U/M/rZhid9nKp0wxBi6+HokxRTOg0MjqQBgSqsSNcGOn+SsWIGy7QBVt2IQS/T/5Lro/qgV8PLo+rzUYRR4nskj1yQAJyQprkgrRImwhyTx7JM3nxHrwn79V7+2qd84qZHfID3scnXD6j7g==</latexit>

This gives a 5d hypermultiplet localised at the origin

On top of this add an abelian system giving a codimension 6 singularity 
along the Cartan of SU(3) commuting with SU(2)

Combining both systems gives a solution with a chiral 4d mode

[Hitchin '87]



U(1)
<latexit sha1_base64="Xw5vhN8WksTgRBvFW50qTdwSTW8=">AAACCXicbVC7TgJBFJ3FF+Jr1dJmIjHBhJBdA1E6ooWWaARMlg2ZHQaYMPvIzF0j2dDa+Cs2Fhpj6x/Y+TcOC4WCJ7nJyTn3ztx7vEhwBZb1bWSWlldW17LruY3Nre0dc3evqcJYUtagoQjlnUcUEzxgDeAg2F0kGfE9wVre8GLit+6ZVDwMbmEUMdcn/YD3OCWgpY6J28AeIH3Hubk8d5NytWhblWKlPE4aBft43DHzVslKgReJPSN5NEO9Y361uyGNfRYAFUQpx7YicBMigVPBxrl2rFhE6JD0maNpQHym3CTdYIyPtNLFvVDqCgCn6u+JhPhKjXxPd/oEBmrem4j/eU4MvTM34UEUAwvo9KNeLDCEeBIL7nLJKIiRJoRKrnfFdEAkoaDDy+kQ7PmTF0nzpGRbJfu6nK9VZ3Fk0QE6RAVko1NUQ1eojhqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP4txmEA=</latexit><latexit sha1_base64="Xw5vhN8WksTgRBvFW50qTdwSTW8=">AAACCXicbVC7TgJBFJ3FF+Jr1dJmIjHBhJBdA1E6ooWWaARMlg2ZHQaYMPvIzF0j2dDa+Cs2Fhpj6x/Y+TcOC4WCJ7nJyTn3ztx7vEhwBZb1bWSWlldW17LruY3Nre0dc3evqcJYUtagoQjlnUcUEzxgDeAg2F0kGfE9wVre8GLit+6ZVDwMbmEUMdcn/YD3OCWgpY6J28AeIH3Hubk8d5NytWhblWKlPE4aBft43DHzVslKgReJPSN5NEO9Y361uyGNfRYAFUQpx7YicBMigVPBxrl2rFhE6JD0maNpQHym3CTdYIyPtNLFvVDqCgCn6u+JhPhKjXxPd/oEBmrem4j/eU4MvTM34UEUAwvo9KNeLDCEeBIL7nLJKIiRJoRKrnfFdEAkoaDDy+kQ7PmTF0nzpGRbJfu6nK9VZ3Fk0QE6RAVko1NUQ1eojhqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP4txmEA=</latexit><latexit sha1_base64="Xw5vhN8WksTgRBvFW50qTdwSTW8=">AAACCXicbVC7TgJBFJ3FF+Jr1dJmIjHBhJBdA1E6ooWWaARMlg2ZHQaYMPvIzF0j2dDa+Cs2Fhpj6x/Y+TcOC4WCJ7nJyTn3ztx7vEhwBZb1bWSWlldW17LruY3Nre0dc3evqcJYUtagoQjlnUcUEzxgDeAg2F0kGfE9wVre8GLit+6ZVDwMbmEUMdcn/YD3OCWgpY6J28AeIH3Hubk8d5NytWhblWKlPE4aBft43DHzVslKgReJPSN5NEO9Y361uyGNfRYAFUQpx7YicBMigVPBxrl2rFhE6JD0maNpQHym3CTdYIyPtNLFvVDqCgCn6u+JhPhKjXxPd/oEBmrem4j/eU4MvTM34UEUAwvo9KNeLDCEeBIL7nLJKIiRJoRKrnfFdEAkoaDDy+kQ7PmTF0nzpGRbJfu6nK9VZ3Fk0QE6RAVko1NUQ1eojhqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP4txmEA=</latexit><latexit sha1_base64="Xw5vhN8WksTgRBvFW50qTdwSTW8=">AAACCXicbVC7TgJBFJ3FF+Jr1dJmIjHBhJBdA1E6ooWWaARMlg2ZHQaYMPvIzF0j2dDa+Cs2Fhpj6x/Y+TcOC4WCJ7nJyTn3ztx7vEhwBZb1bWSWlldW17LruY3Nre0dc3evqcJYUtagoQjlnUcUEzxgDeAg2F0kGfE9wVre8GLit+6ZVDwMbmEUMdcn/YD3OCWgpY6J28AeIH3Hubk8d5NytWhblWKlPE4aBft43DHzVslKgReJPSN5NEO9Y361uyGNfRYAFUQpx7YicBMigVPBxrl2rFhE6JD0maNpQHym3CTdYIyPtNLFvVDqCgCn6u+JhPhKjXxPd/oEBmrem4j/eU4MvTM34UEUAwvo9KNeLDCEeBIL7nLJKIiRJoRKrnfFdEAkoaDDy+kQ7PmTF0nzpGRbJfu6nK9VZ3Fk0QE6RAVko1NUQ1eojhqIokf0jF7Rm/FkvBjvxse0NWPMZvbRHxifP4txmEA=</latexit>

SU(2)<latexit sha1_base64="6ylsswe9t+1XkaTeCF778Dq7a3A=">AAACC3icbVDLTsJAFJ3iC/GFunTTQEwwIaRFjLojutAlPookpSHTYQoTpo/M3BpJw96Nv+LGhca49Qfc+TcO0IWCJ7nJyTn3ztx73IgzCYbxrWUWFpeWV7KrubX1jc2t/PZOU4axINQiIQ9Fy8WSchZQCxhw2ooExb7L6Z07OB/7d/dUSBYGtzCMqOPjXsA8RjAoqZMvtIE+wOQd+/rizEmqtbJpHJbNo9ooubFK1YNRJ180KsYE+jwxU1JEKRqd/Fe7G5LYpwEQjqW0TSMCJ8ECGOF0lGvHkkaYDHCP2ooG2KfSSSY7jPR9pXR1LxSqAtAn6u+JBPtSDn1XdfoY+nLWG4v/eXYM3omTsCCKgQZk+pEXcx1CfRyM3mWCEuBDRTARTO2qkz4WmICKL6dCMGdPnifNasU0KuZVrVg/TePIoj1UQCVkomNUR5eogSxE0CN6Rq/oTXvSXrR37WPamtHSmV30B9rnD6WomNA=</latexit><latexit sha1_base64="6ylsswe9t+1XkaTeCF778Dq7a3A=">AAACC3icbVDLTsJAFJ3iC/GFunTTQEwwIaRFjLojutAlPookpSHTYQoTpo/M3BpJw96Nv+LGhca49Qfc+TcO0IWCJ7nJyTn3ztx73IgzCYbxrWUWFpeWV7KrubX1jc2t/PZOU4axINQiIQ9Fy8WSchZQCxhw2ooExb7L6Z07OB/7d/dUSBYGtzCMqOPjXsA8RjAoqZMvtIE+wOQd+/rizEmqtbJpHJbNo9ooubFK1YNRJ180KsYE+jwxU1JEKRqd/Fe7G5LYpwEQjqW0TSMCJ8ECGOF0lGvHkkaYDHCP2ooG2KfSSSY7jPR9pXR1LxSqAtAn6u+JBPtSDn1XdfoY+nLWG4v/eXYM3omTsCCKgQZk+pEXcx1CfRyM3mWCEuBDRTARTO2qkz4WmICKL6dCMGdPnifNasU0KuZVrVg/TePIoj1UQCVkomNUR5eogSxE0CN6Rq/oTXvSXrR37WPamtHSmV30B9rnD6WomNA=</latexit><latexit sha1_base64="6ylsswe9t+1XkaTeCF778Dq7a3A=">AAACC3icbVDLTsJAFJ3iC/GFunTTQEwwIaRFjLojutAlPookpSHTYQoTpo/M3BpJw96Nv+LGhca49Qfc+TcO0IWCJ7nJyTn3ztx73IgzCYbxrWUWFpeWV7KrubX1jc2t/PZOU4axINQiIQ9Fy8WSchZQCxhw2ooExb7L6Z07OB/7d/dUSBYGtzCMqOPjXsA8RjAoqZMvtIE+wOQd+/rizEmqtbJpHJbNo9ooubFK1YNRJ180KsYE+jwxU1JEKRqd/Fe7G5LYpwEQjqW0TSMCJ8ECGOF0lGvHkkaYDHCP2ooG2KfSSSY7jPR9pXR1LxSqAtAn6u+JBPtSDn1XdfoY+nLWG4v/eXYM3omTsCCKgQZk+pEXcx1CfRyM3mWCEuBDRTARTO2qkz4WmICKL6dCMGdPnifNasU0KuZVrVg/TePIoj1UQCVkomNUR5eogSxE0CN6Rq/oTXvSXrR37WPamtHSmV30B9rnD6WomNA=</latexit><latexit sha1_base64="6ylsswe9t+1XkaTeCF778Dq7a3A=">AAACC3icbVDLTsJAFJ3iC/GFunTTQEwwIaRFjLojutAlPookpSHTYQoTpo/M3BpJw96Nv+LGhca49Qfc+TcO0IWCJ7nJyTn3ztx73IgzCYbxrWUWFpeWV7KrubX1jc2t/PZOU4axINQiIQ9Fy8WSchZQCxhw2ooExb7L6Z07OB/7d/dUSBYGtzCMqOPjXsA8RjAoqZMvtIE+wOQd+/rizEmqtbJpHJbNo9ooubFK1YNRJ180KsYE+jwxU1JEKRqd/Fe7G5LYpwEQjqW0TSMCJ8ECGOF0lGvHkkaYDHCP2ooG2KfSSSY7jPR9pXR1LxSqAtAn6u+JBPtSDn1XdfoY+nLWG4v/eXYM3omTsCCKgQZk+pEXcx1CfRyM3mWCEuBDRTARTO2qkz4WmICKL6dCMGdPnifNasU0KuZVrVg/TePIoj1UQCVkomNUR5eogSxE0CN6Rq/oTXvSXrR37WPamtHSmV30B9rnD6WomNA=</latexit>

[�,�†] 6= 0
<latexit sha1_base64="fq9ngN2W0MWoXPeN9a5IuEUhxT0="></latexit><latexit sha1_base64="fq9ngN2W0MWoXPeN9a5IuEUhxT0="></latexit><latexit sha1_base64="fq9ngN2W0MWoXPeN9a5IuEUhxT0="></latexit><latexit sha1_base64="fq9ngN2W0MWoXPeN9a5IuEUhxT0="></latexit>
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ZERO MODES

�15

Zero modes are linear fluctuations around a given background

A = hAi+  
<latexit sha1_base64="YgVwhk0Ky3Me5As2ycvJsLSGk1I=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oVNy4rGAv0IQymZ60QyeTMDMRSuhbuPFV3LhQxK3ufBsnbRa19YeBn++cw5zzBwlnSjvOj7W0vLK6tl7aKG9ube/s2nv7TRWnkkKDxjyW7YAo4ExAQzPNoZ1IIFHAoRUMb/N66xGkYrF40KME/Ij0BQsZJdqgrl31IqIHlHB8g6+xx4noc8Az0JNTdIq9RLGuXXGqzkR40biFqaBC9a797fVimkYgNOVEqY7rJNrPiNSMchiXvVRBQuiQ9KFjrCARKD+b3DXGx4b0cBhL84TGEzo7kZFIqVEUmM58YTVfy+F/tU6qw0s/YyJJNQg6/ShMOdYxzkPCPSaBaj4yhlDJzK6YDogkVJsoyyYEd/7kRdM8q7pO1b0/r9SuijhK6BAdoRPkogtUQ3eojhqIoif0gt7Qu/VsvVof1ue0dckqZg7QH1lfv0M5nhM=</latexit><latexit sha1_base64="YgVwhk0Ky3Me5As2ycvJsLSGk1I=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oVNy4rGAv0IQymZ60QyeTMDMRSuhbuPFV3LhQxK3ufBsnbRa19YeBn++cw5zzBwlnSjvOj7W0vLK6tl7aKG9ube/s2nv7TRWnkkKDxjyW7YAo4ExAQzPNoZ1IIFHAoRUMb/N66xGkYrF40KME/Ij0BQsZJdqgrl31IqIHlHB8g6+xx4noc8Az0JNTdIq9RLGuXXGqzkR40biFqaBC9a797fVimkYgNOVEqY7rJNrPiNSMchiXvVRBQuiQ9KFjrCARKD+b3DXGx4b0cBhL84TGEzo7kZFIqVEUmM58YTVfy+F/tU6qw0s/YyJJNQg6/ShMOdYxzkPCPSaBaj4yhlDJzK6YDogkVJsoyyYEd/7kRdM8q7pO1b0/r9SuijhK6BAdoRPkogtUQ3eojhqIoif0gt7Qu/VsvVof1ue0dckqZg7QH1lfv0M5nhM=</latexit><latexit sha1_base64="YgVwhk0Ky3Me5As2ycvJsLSGk1I=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oVNy4rGAv0IQymZ60QyeTMDMRSuhbuPFV3LhQxK3ufBsnbRa19YeBn++cw5zzBwlnSjvOj7W0vLK6tl7aKG9ube/s2nv7TRWnkkKDxjyW7YAo4ExAQzPNoZ1IIFHAoRUMb/N66xGkYrF40KME/Ij0BQsZJdqgrl31IqIHlHB8g6+xx4noc8Az0JNTdIq9RLGuXXGqzkR40biFqaBC9a797fVimkYgNOVEqY7rJNrPiNSMchiXvVRBQuiQ9KFjrCARKD+b3DXGx4b0cBhL84TGEzo7kZFIqVEUmM58YTVfy+F/tU6qw0s/YyJJNQg6/ShMOdYxzkPCPSaBaj4yhlDJzK6YDogkVJsoyyYEd/7kRdM8q7pO1b0/r9SuijhK6BAdoRPkogtUQ3eojhqIoif0gt7Qu/VsvVof1ue0dckqZg7QH1lfv0M5nhM=</latexit><latexit sha1_base64="YgVwhk0Ky3Me5As2ycvJsLSGk1I=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCIJREBF0oVNy4rGAv0IQymZ60QyeTMDMRSuhbuPFV3LhQxK3ufBsnbRa19YeBn++cw5zzBwlnSjvOj7W0vLK6tl7aKG9ube/s2nv7TRWnkkKDxjyW7YAo4ExAQzPNoZ1IIFHAoRUMb/N66xGkYrF40KME/Ij0BQsZJdqgrl31IqIHlHB8g6+xx4noc8Az0JNTdIq9RLGuXXGqzkR40biFqaBC9a797fVimkYgNOVEqY7rJNrPiNSMchiXvVRBQuiQ9KFjrCARKD+b3DXGx4b0cBhL84TGEzo7kZFIqVEUmM58YTVfy+F/tU6qw0s/YyJJNQg6/ShMOdYxzkPCPSaBaj4yhlDJzK6YDogkVJsoyyYEd/7kRdM8q7pO1b0/r9SuijhK6BAdoRPkogtUQ3eojhqIoif0gt7Qu/VsvVof1ue0dckqZg7QH1lfv0M5nhM=</latexit>

The zero modes equations are

DhAi = 0

D†
hAi = 0

<latexit sha1_base64="ryUks/YalUGWRKL2l6o8lym73KQ="></latexit><latexit sha1_base64="ryUks/YalUGWRKL2l6o8lym73KQ="></latexit><latexit sha1_base64="ryUks/YalUGWRKL2l6o8lym73KQ="></latexit><latexit sha1_base64="ryUks/YalUGWRKL2l6o8lym73KQ="></latexit>

Counting of zero modes can be turned into a cohomology problem

DhAi : ⌦
•(M,ER) ! ⌦•+1(M,ER)

<latexit sha1_base64="fA3hAd/9Vr+fne9JaD81Ua20oOs="></latexit><latexit sha1_base64="fA3hAd/9Vr+fne9JaD81Ua20oOs="></latexit><latexit sha1_base64="fA3hAd/9Vr+fne9JaD81Ua20oOs="></latexit><latexit sha1_base64="fA3hAd/9Vr+fne9JaD81Ua20oOs="></latexit>

and zero modes are 1-forms that are closed and co-closed
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ZERO MODES - SPECTRAL METHODS

�16

To assess whether localised modes exist one can use spectral equations

which give the brane configuration in

det(sa I� i�a) = 0
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Modes localise at loci where the various sheets intersect each other 
(intersection of 6-branes)

This however does not work for the non-abelian case

Unlike the 7-brane case there is no holomorphicity
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ZERO MODES - LOCAL MATTER RING
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Zero modes ~ linearised solutions of F-terms mod complex gauge

DhAi = 0 ,  '  +DhAi�
<latexit sha1_base64="S9LypjJXWqEndwtKSkv3rhITpaM="></latexit><latexit sha1_base64="S9LypjJXWqEndwtKSkv3rhITpaM="></latexit><latexit sha1_base64="S9LypjJXWqEndwtKSkv3rhITpaM="></latexit><latexit sha1_base64="S9LypjJXWqEndwtKSkv3rhITpaM="></latexit>

In a local patch all modes are gauge equivalent to zero

However gauge parameter blows off at infinity

We need to restrict only to gauge transformations that do not change 
the boundary conditions (that do not destabilise the background)

Following this it is possible to show that the space of zero modes is

O ⌦ gC
hker ad�z , ker ad�ti
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CONCLUSIONS
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M-theory on G2 manifolds produces N=1 theories in 4d

However it is difficult to build compact geometries with chiral matter

We revisited local models for 6-branes on 3-manifolds

We built solutions with non-abelian configurations (and fluxes)

Some non-abelian effects can be hidden in the geometry

Using non-abelian solutions it is possible to get chiral matter

Algebraic methods can be used to check existence of localised modes
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Thank you!


