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Outline

Information paradox & recent progress

Our model: islands on the brane

Topological black holes



An old question…

Entropy of 
radiation in time

S(R)
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Unitarity → ‘Page curve’

But how?
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Page curve from  
semiclassical gravity

Almehiri-Engelhardt-Marolf-Maxfield,  
Pennington,  
Almehiri-Mahajan-Maldacena-Zhao, …

A new answer

S(R) = min


ext
I

✓
A (@I)

4G
+ Ssemi-cl(R [ I)

◆�

<latexit sha1_base64="tr1iTxwx0knJP95ecow4UyuSZzk="></latexit><latexit sha1_base64="tr1iTxwx0knJP95ecow4UyuSZzk="></latexit><latexit sha1_base64="tr1iTxwx0knJP95ecow4UyuSZzk="></latexit><latexit sha1_base64="tr1iTxwx0knJP95ecow4UyuSZzk="></latexit>

‘Island’ formula
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Useful if :       gravity (BH) + no-gravity (Rad)     are entangled
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Still a bit mysterious… how can we make it easy ?   2006.04851

• Islands in a more familiar holographic setup ?

• Natural setting for gravity + no-gravity entangled ?

• Explicit models in 2d    →    higher dimensions ?  
 
       JT gravity                      Einstein gravity



Islands on the brane



AdSd

Gbrane
<latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit>

defect
<latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit>

Boundary CFT

(no gravity)
<latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit>

Karch-Randall ‘00

Almehiri-Mahajan-Maldacena-Zhao ‘19 
Rozali-Sully-Van Raamsdonck-Waddell-Wakeham ‘19

Our model: islands on the brane

AdSd+1

L,Gbulk
<latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="dP/gJq9Bvb6GQCF89ZxjQN+DUaw="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit>
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<latexit sha1_base64="K6kxJeOWJNkBvBhjbjyU8x8bBGo="></latexit><latexit sha1_base64="K6kxJeOWJNkBvBhjbjyU8x8bBGo="></latexit><latexit sha1_base64="K6kxJeOWJNkBvBhjbjyU8x8bBGo="></latexit><latexit sha1_base64="K6kxJeOWJNkBvBhjbjyU8x8bBGo="></latexit>

AdSd

Gbrane
<latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit>

defect
<latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit>

Boundary CFT

(no gravity)
<latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit>

Our model: islands on the brane

V
<latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit>

V \ brane
<latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit>

I
<latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit>

R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>

R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>

@I = V \ brane
<latexit sha1_base64="JkH3/HZCdML00u1A2px5hVp26e8=">AAACBnicbVA9SwNBEN3zM8avqKUIi0GwCnciaCMEbLRTMB+QC2FuM9HFvb1jd04MRyob/4qNhSK2/gY7/42bmEITHww83pthZl6UKmnJ97+8mdm5+YXFwlJxeWV1bb20sVm3SWYE1kSiEtOMwKKSGmskSWEzNQhxpLAR3Z4O/cYdGisTfUX9FNsxXGvZkwLISZ3STpiCIQmKn5/UQwEpDwnvKY8MaBx0SmW/4o/Ap0kwJmU2xkWn9Bl2E5HFqEkosLYV+Cm18+EKoXBQDDOLKYhbuMaWoxpitO189MaA7zmly3uJcaWJj9TfEznE1vbjyHXGQDd20huK/3mtjHrH7VzqNCPU4mdRL1OcEj7MhHelQUGq7wgII92tXNyAAUEuuaILIZh8eZrUDyqBXwkuD8vV6jiOAttmu2yfBeyIVdkZu2A1JtgDe2Iv7NV79J69N+/9p3XGG89ssT/wPr4BGeyY4Q==</latexit><latexit sha1_base64="JkH3/HZCdML00u1A2px5hVp26e8=">AAACBnicbVA9SwNBEN3zM8avqKUIi0GwCnciaCMEbLRTMB+QC2FuM9HFvb1jd04MRyob/4qNhSK2/gY7/42bmEITHww83pthZl6UKmnJ97+8mdm5+YXFwlJxeWV1bb20sVm3SWYE1kSiEtOMwKKSGmskSWEzNQhxpLAR3Z4O/cYdGisTfUX9FNsxXGvZkwLISZ3STpiCIQmKn5/UQwEpDwnvKY8MaBx0SmW/4o/Ap0kwJmU2xkWn9Bl2E5HFqEkosLYV+Cm18+EKoXBQDDOLKYhbuMaWoxpitO189MaA7zmly3uJcaWJj9TfEznE1vbjyHXGQDd20huK/3mtjHrH7VzqNCPU4mdRL1OcEj7MhHelQUGq7wgII92tXNyAAUEuuaILIZh8eZrUDyqBXwkuD8vV6jiOAttmu2yfBeyIVdkZu2A1JtgDe2Iv7NV79J69N+/9p3XGG89ssT/wPr4BGeyY4Q==</latexit><latexit sha1_base64="JkH3/HZCdML00u1A2px5hVp26e8=">AAACBnicbVA9SwNBEN3zM8avqKUIi0GwCnciaCMEbLRTMB+QC2FuM9HFvb1jd04MRyob/4qNhSK2/gY7/42bmEITHww83pthZl6UKmnJ97+8mdm5+YXFwlJxeWV1bb20sVm3SWYE1kSiEtOMwKKSGmskSWEzNQhxpLAR3Z4O/cYdGisTfUX9FNsxXGvZkwLISZ3STpiCIQmKn5/UQwEpDwnvKY8MaBx0SmW/4o/Ap0kwJmU2xkWn9Bl2E5HFqEkosLYV+Cm18+EKoXBQDDOLKYhbuMaWoxpitO189MaA7zmly3uJcaWJj9TfEznE1vbjyHXGQDd20huK/3mtjHrH7VzqNCPU4mdRL1OcEj7MhHelQUGq7wgII92tXNyAAUEuuaILIZh8eZrUDyqBXwkuD8vV6jiOAttmu2yfBeyIVdkZu2A1JtgDe2Iv7NV79J69N+/9p3XGG89ssT/wPr4BGeyY4Q==</latexit><latexit sha1_base64="JkH3/HZCdML00u1A2px5hVp26e8=">AAACBnicbVA9SwNBEN3zM8avqKUIi0GwCnciaCMEbLRTMB+QC2FuM9HFvb1jd04MRyob/4qNhSK2/gY7/42bmEITHww83pthZl6UKmnJ97+8mdm5+YXFwlJxeWV1bb20sVm3SWYE1kSiEtOMwKKSGmskSWEzNQhxpLAR3Z4O/cYdGisTfUX9FNsxXGvZkwLISZ3STpiCIQmKn5/UQwEpDwnvKY8MaBx0SmW/4o/Ap0kwJmU2xkWn9Bl2E5HFqEkosLYV+Cm18+EKoXBQDDOLKYhbuMaWoxpitO189MaA7zmly3uJcaWJj9TfEznE1vbjyHXGQDd20huK/3mtjHrH7VzqNCPU4mdRL1OcEj7MhHelQUGq7wgII92tXNyAAUEuuaILIZh8eZrUDyqBXwkuD8vV6jiOAttmu2yfBeyIVdkZu2A1JtgDe2Iv7NV79J69N+/9p3XGG89ssT/wPr4BGeyY4Q==</latexit>

AdSd+1

L,Gbulk
<latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="dP/gJq9Bvb6GQCF89ZxjQN+DUaw="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit>



AdSd

Gbrane
<latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit><latexit sha1_base64="qD27P8quWbALhc5fkCT2vrJTQcw=">AAACGXicbVBNS8NAEN34WetX1aOXxaJ4KokU9FjxoMeKVoWmhM1mqoubTdidSGvI3/DiX/HiQRGPevLfuK09aOuDgcd7M8zMC1MpDLrulzM1PTM7N19aKC8uLa+sVtbWL0ySaQ4tnshEX4XMgBQKWihQwlWqgcWhhMvw9mjgX96BNiJR59hPoROzayW6gjO0UlBx6Y4fh0kvP4zOiiCPCt8v7xwHuY/Qw9w3XIsUjbgHGmqmoCiCStWtuUPQSeKNSJWM0AwqH36U8CwGhVwyY9qem2InZxoFl1CU/cxAyvgtu4a2pYrFYDr58LOCblslot1E21JIh+rviZzFxvTj0HbGDG/MuDcQ//PaGXYPOrlQaYag+M+ibiYpJnQQE42EBo6ybwmzGdhbKb9hmnG0YZZtCN74y5PkYq/muTXvtF5t1EdxlMgm2SK7xCP7pEFOSJO0CCcP5Im8kFfn0Xl23pz3n9YpZzSzQf7A+fwGEfeg8w==</latexit>

defect
<latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit><latexit sha1_base64="KCI3wHVL1W7ovo3vRN6OlZRoNI8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWy2k3bpZhN3J8US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqOTR5LGPdCZgBKRQ0UaCETqKBRYGEdjC+nfvtCWgjYvWA0wT8iA2VCAVnaCW/h/CE2QBC4Djrlytu1V2ArhMvJxWSo9Evf/UGMU8jUMglM6bruQn6GdMouIRZqZcaSBgfsyF0LVUsAuNni6Nn9MIqAxrG2pZCulB/T2QsMmYaBbYzYjgyq95c/M/rphje+JlQSYqg+HJRmEqKMZ0nQAdC22/l1BLGtbC3Uj5imnG0OZVsCN7qy+ukdVX13Kp3X6vUa3kcRXJGzskl8cg1qZM70iBNwskjeSav5M2ZOC/Ou/OxbC04+cwp+QPn8wdkwpJy</latexit>

Boundary CFT

(no gravity)
<latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit><latexit sha1_base64="vYgV/VKYPFWyibuvDXkC5rsoz64=">AAACFHicbVBNSwMxEM36WetX1aOXYFEUoexKQY/Fgnis0A+hW0o2TdtgNlmS2eKy9Ed48a948aCIVw/e/Dem7R60+mDg8d4MM/OCSHADrvvlLCwuLa+s5tby6xubW9uFnd2mUbGmrEGVUPo2IIYJLlkDOAh2G2lGwkCwVnBXnfitEdOGK1mHJGKdkAwk73NKwErdwumRD+we0ksVyx7RCa5e1ce+n8/kY6nwQJMRh+Rk3C0U3ZI7Bf5LvIwUUYZat/Dp9xSNQyaBCmJM23Mj6KREA6eCjfN+bFhE6B0ZsLalkoTMdNLpU2N8aJUe7ittSwKeqj8nUhIak4SB7QwJDM28NxH/89ox9C86KZdRDEzS2aJ+LDAoPEkI97hmFERiCaGa21sxHRJNKNgc8zYEb/7lv6R5VvLckndTLlbKWRw5tI8O0DHy0DmqoGtUQw1E0QN6Qi/o1Xl0np03533WuuBkM3voF5yPbwcDniA=</latexit>

V
<latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit>

R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>

Our model: islands on the brane

R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>

AdSd+1

L,Gbulk
<latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="7dNSt42X3Yr+PzLe1ASDWcZSC9k=">AAACEXicbZA7SwQxFIXv+HZ9rbY2QVEEZZnRQkvFQguLFV0VdpYhk7mrYTMPkjviOswPsfGv2FgoYmPnvzH7KHwdCBzOSbi5X5gpach1P52R0bHxicmp6crM7Nz8QnVx9sKkuRbYEKlK9VXIDSqZYIMkKbzKNPI4VHgZdg57/eUtaiPT5Jy6GbZifp3IthScbBRUd9i6H4fpXXEQnZVBEW16pe9X1k+2joLCJ7yjwjdCy4yMvEcW5qpTlkF11a25fbG/xhuaVRiqHlQ//CgVeYwJCcWNaXpuRq2Ca5JCYVnxc4MZFx1+jU1rEx6jaRX95Uq2ZpOItVNtT0Ksn35/UfDYmG4c2psxpxvzu+uF/3XNnNp7rUImWU6YiMGgdq4YpaxHikVSoyDVtYZbBPavTNxwzQVZnhULwfu98l9zsV3z3Jp36sIULMMKbIAHu7APx1CHBgh4gCd4gVfn0Xl23ga4RpwhtyX4Ief9C3GwoBI=</latexit><latexit sha1_base64="dP/gJq9Bvb6GQCF89ZxjQN+DUaw="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit><latexit sha1_base64="8xEFMehMwIl+sViR013Rrm/Ms4g="></latexit>
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Bulk picture

I = Ibulk + Ibrane
<latexit sha1_base64="rsSNkMD+PNFm5sSYbmg2FSS17KY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiCEBIRdCMU3NhdBfuANoTJdNIOncyEmYkYQv7Cjb/ixoUibnXn3zhts9DWAxcO59zLvfeECaNKu+63tbS8srq2Xtmobm5t7+zae/ttJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8PfE790QqKvidzhLix2jIaUQx0kYKbKdx1QjyfhyKh7yvKc9gmLJxUZzOqxJxUhSBXXMddwq4SLyS1ECJZmB/9QcCpzHhGjOkVM9zE+3nSGqKGSmq/VSRBOExGpKeoRzFRPn59K8CHhtlACMhTXENp+rviRzFSmVxaDpjpEdq3puI/3m9VEeXfk55kmrC8WxRlDKoBZyEBAdUEqxZZgjCkppbIR4hibA2UVZNCN78y4ukfeZ4ruPdntfq9TKOCjgER+AEeOAC1MENaIIWwOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w9jbqCw</latexit><latexit sha1_base64="rsSNkMD+PNFm5sSYbmg2FSS17KY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiCEBIRdCMU3NhdBfuANoTJdNIOncyEmYkYQv7Cjb/ixoUibnXn3zhts9DWAxcO59zLvfeECaNKu+63tbS8srq2Xtmobm5t7+zae/ttJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8PfE790QqKvidzhLix2jIaUQx0kYKbKdx1QjyfhyKh7yvKc9gmLJxUZzOqxJxUhSBXXMddwq4SLyS1ECJZmB/9QcCpzHhGjOkVM9zE+3nSGqKGSmq/VSRBOExGpKeoRzFRPn59K8CHhtlACMhTXENp+rviRzFSmVxaDpjpEdq3puI/3m9VEeXfk55kmrC8WxRlDKoBZyEBAdUEqxZZgjCkppbIR4hibA2UVZNCN78y4ukfeZ4ruPdntfq9TKOCjgER+AEeOAC1MENaIIWwOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w9jbqCw</latexit><latexit sha1_base64="rsSNkMD+PNFm5sSYbmg2FSS17KY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiCEBIRdCMU3NhdBfuANoTJdNIOncyEmYkYQv7Cjb/ixoUibnXn3zhts9DWAxcO59zLvfeECaNKu+63tbS8srq2Xtmobm5t7+zae/ttJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8PfE790QqKvidzhLix2jIaUQx0kYKbKdx1QjyfhyKh7yvKc9gmLJxUZzOqxJxUhSBXXMddwq4SLyS1ECJZmB/9QcCpzHhGjOkVM9zE+3nSGqKGSmq/VSRBOExGpKeoRzFRPn59K8CHhtlACMhTXENp+rviRzFSmVxaDpjpEdq3puI/3m9VEeXfk55kmrC8WxRlDKoBZyEBAdUEqxZZgjCkppbIR4hibA2UVZNCN78y4ukfeZ4ruPdntfq9TKOCjgER+AEeOAC1MENaIIWwOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w9jbqCw</latexit><latexit sha1_base64="rsSNkMD+PNFm5sSYbmg2FSS17KY=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiCEBIRdCMU3NhdBfuANoTJdNIOncyEmYkYQv7Cjb/ixoUibnXn3zhts9DWAxcO59zLvfeECaNKu+63tbS8srq2Xtmobm5t7+zae/ttJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8PfE790QqKvidzhLix2jIaUQx0kYKbKdx1QjyfhyKh7yvKc9gmLJxUZzOqxJxUhSBXXMddwq4SLyS1ECJZmB/9QcCpzHhGjOkVM9zE+3nSGqKGSmq/VSRBOExGpKeoRzFRPn59K8CHhtlACMhTXENp+rviRzFSmVxaDpjpEdq3puI/3m9VEeXfk55kmrC8WxRlDKoBZyEBAdUEqxZZgjCkppbIR4hibA2UVZNCN78y4ukfeZ4ruPdntfq9TKOCjgER+AEeOAC1MENaIIWwOARPINX8GY9WS/Wu/Uxa12yypkD8AfW5w9jbqCw</latexit>
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Theory on the brane  →  Einstein gravity regime

Two contributions combine in replica to give the 
island formula!

How to get a Page curve?



Topological black hole
and Page curve



Time evolution  
   (top view)

Topological black hole 

AdS-Rindler coords

Evolution in Rindler time

Brane perspective



RT surface transition!   →   Hawking-Page 

Provides Page curve in arbitrary dimensions

Island
I

<latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit><latexit sha1_base64="nRAJNhMEYHCrj/BVl5Oh8TzR1B0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS475frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHnv2MzQ==</latexit>

Headrick ‘10

Early time Late time



Many questions

Realistic black holes?

How is the information encoded?!

Summary

Islands become more intuitive with Randall-Sundrum

Simple example of topological black hole



Thank you!



3 equivalent perspectives

Bulk: AdSd brane embedded in AdSd+1

Boundary: hol CFTd coupled to defect

Integrate out bulk and brane

Brane: holCFTd +holCFTd on AdSd

Integrate out bulk, not brane 

Effective description (RS) 

Almehiri-Mahajan-
Maldacena-Zhao ‘19



Brane gravity

Integrate out on-shell bulk action up to brane

Einstein gravity R̃ ⇠ 1

`2eff
<latexit sha1_base64="zZVveoTvqOwujET/9wCmgxoyZVw=">AAACGXicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY8BLx6jmAdkY5id9MbB2dllplcMy/6GF3/FiwdFPOrJv3HyOGhiQTdFVTczXUEihUHX/XYKS8srq2vF9dLG5tb2Tnl3r2XiVHNo8ljGuhMwA1IoaKJACZ1EA4sCCe3g7nzst+9BGxGraxwl0IvYUIlQcIZW6pddH4UcAL3yjYioH2rGMy/PfJCyn/kID2i7UCMKYZjnN7W8X664VXcCuki8GamQGRr98qc/iHkagUIumTFdz02wlzGNgkvIS35qIGH8jg2ha6liEZheNrksp0dWGdAw1rYU0on6eyNjkTGjKLCTEcNbM++Nxf+8borhWS8TKkkRFJ8+FKaSYkzHMdGB0MBRjixhXAv7V8pvmU0HbZglG4I3f/IiadWqnlv1Lk8q9fosjiI5IIfkmHjklNTJBWmQJuHkkTyTV/LmPDkvzrvzMR0tOLOdffIHztcPpDmhUQ==</latexit><latexit sha1_base64="zZVveoTvqOwujET/9wCmgxoyZVw=">AAACGXicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY8BLx6jmAdkY5id9MbB2dllplcMy/6GF3/FiwdFPOrJv3HyOGhiQTdFVTczXUEihUHX/XYKS8srq2vF9dLG5tb2Tnl3r2XiVHNo8ljGuhMwA1IoaKJACZ1EA4sCCe3g7nzst+9BGxGraxwl0IvYUIlQcIZW6pddH4UcAL3yjYioH2rGMy/PfJCyn/kID2i7UCMKYZjnN7W8X664VXcCuki8GamQGRr98qc/iHkagUIumTFdz02wlzGNgkvIS35qIGH8jg2ha6liEZheNrksp0dWGdAw1rYU0on6eyNjkTGjKLCTEcNbM++Nxf+8borhWS8TKkkRFJ8+FKaSYkzHMdGB0MBRjixhXAv7V8pvmU0HbZglG4I3f/IiadWqnlv1Lk8q9fosjiI5IIfkmHjklNTJBWmQJuHkkTyTV/LmPDkvzrvzMR0tOLOdffIHztcPpDmhUQ==</latexit><latexit sha1_base64="zZVveoTvqOwujET/9wCmgxoyZVw=">AAACGXicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY8BLx6jmAdkY5id9MbB2dllplcMy/6GF3/FiwdFPOrJv3HyOGhiQTdFVTczXUEihUHX/XYKS8srq2vF9dLG5tb2Tnl3r2XiVHNo8ljGuhMwA1IoaKJACZ1EA4sCCe3g7nzst+9BGxGraxwl0IvYUIlQcIZW6pddH4UcAL3yjYioH2rGMy/PfJCyn/kID2i7UCMKYZjnN7W8X664VXcCuki8GamQGRr98qc/iHkagUIumTFdz02wlzGNgkvIS35qIGH8jg2ha6liEZheNrksp0dWGdAw1rYU0on6eyNjkTGjKLCTEcNbM++Nxf+8borhWS8TKkkRFJ8+FKaSYkzHMdGB0MBRjixhXAv7V8pvmU0HbZglG4I3f/IiadWqnlv1Lk8q9fosjiI5IIfkmHjklNTJBWmQJuHkkTyTV/LmPDkvzrvzMR0tOLOdffIHztcPpDmhUQ==</latexit><latexit sha1_base64="zZVveoTvqOwujET/9wCmgxoyZVw=">AAACGXicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY8BLx6jmAdkY5id9MbB2dllplcMy/6GF3/FiwdFPOrJv3HyOGhiQTdFVTczXUEihUHX/XYKS8srq2vF9dLG5tb2Tnl3r2XiVHNo8ljGuhMwA1IoaKJACZ1EA4sCCe3g7nzst+9BGxGraxwl0IvYUIlQcIZW6pddH4UcAL3yjYioH2rGMy/PfJCyn/kID2i7UCMKYZjnN7W8X664VXcCuki8GamQGRr98qc/iHkagUIumTFdz02wlzGNgkvIS35qIGH8jg2ha6liEZheNrksp0dWGdAw1rYU0on6eyNjkTGjKLCTEcNbM++Nxf+8borhWS8TKkkRFJ8+FKaSYkzHMdGB0MBRjixhXAv7V8pvmU0HbZglG4I3f/IiadWqnlv1Lk8q9fosjiI5IIfkmHjklNTJBWmQJuHkkTyTV/LmPDkvzrvzMR0tOLOdffIHztcPpDmhUQ==</latexit>
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easy!
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<latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit><latexit sha1_base64="7ZyZyqmaeJ5PjNyW+FFefyivvzE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbTu4XffUKleSwfzCxBP6JjyUPOqLFSqzMsV9yquwTZJF5OKpCjOSx/DUYxSyOUhgmqdd9zE+NnVBnOBM5Lg1RjQtmUjrFvqaQRaj9bHjonV1YZkTBWtqQhS/X3REYjrWdRYDsjaiZ63VuI/3n91IS3fsZlkhqUbLUoTAUxMVl8TUZcITNiZgllittbCZtQRZmx2ZRsCN76y5ukc1P13KrXqlUatTyOIlzAJVyDB3VowD00oQ0MEJ7hFd6cR+fFeXc+Vq0FJ585hz9wPn8ArnuMzA==</latexit>

V \ brane
<latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit><latexit sha1_base64="gaIFQ3Vt9scJUxG0jkXkCb8ujVM=">AAAB+3icbVDLSgNBEJyNrxhfazx6GQyCp7ArAT0GvHiMYB6QhDA76U2GzM4uM72SsOyvePGgiFd/xJt/4+Rx0MSChqKqm+6uIJHCoOd9O4Wt7Z3dveJ+6eDw6PjEPS23TJxqDk0ey1h3AmZACgVNFCihk2hgUSChHUzu5n77CbQRsXrEWQL9iI2UCAVnaKWBW271OEtoD2GKWaCZgnzgVryqtwDdJP6KVMgKjYH71RvGPI1AIZfMmK7vJdjPmEbBJeSlXmogYXzCRtC1VLEITD9b3J7TS6sMaRhrWwrpQv09kbHImFkU2M6I4dise3PxP6+bYnjbz4RKUgTFl4vCVFKM6TwIOhQaOMqZJYxrYW+lfMw042jjKtkQ/PWXN0nruup7Vf+hVqnXVnEUyTm5IFfEJzekTu5JgzQJJ1PyTF7Jm5M7L86787FsLTirmTPyB87nDyoFlHg=</latexit>

I
<latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit><latexit sha1_base64="FZ0S4+CZI1xZpxp5dwxy0REV3uQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF721YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5v2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6tes1ap1/I4inAG53AJHlxDHe6gAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDmseMvw==</latexit>

Z ⇡ e�(Ibulk+Ibrane)
<latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="bwY2f6u191iz4t7/z8ewittEJ2s=">AAACGnicbZBLSwMxFIXv+Kz1Vd26CRahIpYZN7pwIbjRnYKtYqeWTHrbhmaSIclIyzB/xo1/xY0LRQT/jeljodUDgY9zEm7uiRLBjfX9L29ufmFxabmwUlxdW9/YLG2t1Y1KNcMaU0Lpu4gaFFxizXIr8C7RSONI4G3UPx/lt4+oDVfyxg4TbMa0K3mHM2qd1Sqd3oc0SbQaEHzIDiuXrSyMIzXIQsvlkESp6Of5wayrqcQ8389bpbJf9ccifyGYQhmmumqV3sO2YmmM0jJBjWkEfmKbGdWWM4F5MUwNJpT1aRcbDiWN0TSz8ZY52XNOm3SUdkdaMnZ/vshobMwwjtzNmNqemc1G5n9ZI7Wdk2bGZZJalGwyqJMKYhUZVUbaXCOzYuiAMs3dXwnrUU2ZdcUWXQnB7Mp/oX5UDfxqcO1DAXZgFyoQwDGcwQVcQQ0YPMELvMG79+y9eh+Tuua8aW/b8Eve5zcucqTR</latexit><latexit sha1_base64="bwY2f6u191iz4t7/z8ewittEJ2s=">AAACGnicbZBLSwMxFIXv+Kz1Vd26CRahIpYZN7pwIbjRnYKtYqeWTHrbhmaSIclIyzB/xo1/xY0LRQT/jeljodUDgY9zEm7uiRLBjfX9L29ufmFxabmwUlxdW9/YLG2t1Y1KNcMaU0Lpu4gaFFxizXIr8C7RSONI4G3UPx/lt4+oDVfyxg4TbMa0K3mHM2qd1Sqd3oc0SbQaEHzIDiuXrSyMIzXIQsvlkESp6Of5wayrqcQ8389bpbJf9ccifyGYQhmmumqV3sO2YmmM0jJBjWkEfmKbGdWWM4F5MUwNJpT1aRcbDiWN0TSz8ZY52XNOm3SUdkdaMnZ/vshobMwwjtzNmNqemc1G5n9ZI7Wdk2bGZZJalGwyqJMKYhUZVUbaXCOzYuiAMs3dXwnrUU2ZdcUWXQnB7Mp/oX5UDfxqcO1DAXZgFyoQwDGcwQVcQQ0YPMELvMG79+y9eh+Tuua8aW/b8Eve5zcucqTR</latexit><latexit sha1_base64="HBz8mKqIeRCWJZCcO5FuZLMNKP8=">AAACJXicbVDLSgNBEJyNrxhfUY9eBoMQEcOuFz14CHjRWwTzwGwMs5NOMmR2ZpmZlYRlf8aLv+LFg0EET/6Kk8dBowUNRVU33V1BxJk2rvvpZJaWV1bXsuu5jc2t7Z387l5Ny1hRqFLJpWoERANnAqqGGQ6NSAEJAw71YHA18euPoDST4s6MImiFpCdYl1FirNTOX977JIqUHGJ4SE6LN+3EDwM5THzDxAgHMR+k6cmiqoiAND1O2/mCW3KnwH+JNycFNEelnR/7HUnjEIShnGjd9NzItBKiDKMc0pwfa4gIHZAeNC0VJATdSqZfpvjIKh3clcqWMHiq/pxISKj1KAxsZ0hMXy96E/E/rxmb7kUrYSKKDQg6W9SNOTYSTyLDHaaAGj6yhFDF7K2Y9oki1NhgczYEb/Hlv6R2VvLcknfrFsrleRxZdIAOURF56ByV0TWqoCqi6Am9oDc0dp6dV+fd+Zi1Zpz5zD76BefrG02upls=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit><latexit sha1_base64="JblYeIJq/KZ1rvon49el6rmBkUI=">AAACJXicbVBNS8NAEN34bf2KevSyWARFLIkIevBQ8KK3CraKTSyb7VSXbnbD7kZaQv6MF/+KFw+KCJ78K27bHLT1wcDjvRlm5kUJZ9p43pczNT0zOze/sFhaWl5ZXXPXNxpapopCnUou1U1ENHAmoG6Y4XCTKCBxxOE66p4N/OtHUJpJcWX6CYQxuReswygxVmq5p7cBSRIlexjusoPdi1YWxJHsZYFhoo+jlHfzfH9cVURAnu/lLbfsVbwh8CTxC1JGBWot9z1oS5rGIAzlROum7yUmzIgyjHLIS0GqISG0S+6haakgMegwG36Z4x2rtHFHKlvC4KH6eyIjsdb9OLKdMTEPetwbiP95zdR0TsKMiSQ1IOhoUSfl2Eg8iAy3mQJqeN8SQhWzt2L6QBShxgZbsiH44y9PksZhxfcq/uVRuVot4lhAW2gb7SIfHaMqOkc1VEcUPaEX9IbenWfn1flwPketU04xs4n+wPn+AU7upl8=</latexit>

Gravity path integral

Island formula arises from ‘replica wormholes’

 
In the brane model:

S =
A(V )

4Gbulk
+

A (V \ brane)

4Gbrane
<latexit sha1_base64="RXCPvj2flAz/yeOIwq/z1RHZUWo="></latexit><latexit sha1_base64="RXCPvj2flAz/yeOIwq/z1RHZUWo="></latexit><latexit sha1_base64="RXCPvj2flAz/yeOIwq/z1RHZUWo="></latexit><latexit sha1_base64="RXCPvj2flAz/yeOIwq/z1RHZUWo="></latexit>

Interesting even without black holes !           2006.04851



Multiple minima

Islands as ‘Bubbles’ ?

Gbulk > 0 , Gbrane < 0 , Ge↵ > 0
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A (V \ brane)

4Gbrane
+

A(V )

4Gbulk
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What if… ?


