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Statement of the SDC
[Ooguri,Vafa] 2006       

(1)       moduli space. For any point               and any              
            exists another point              with                    .     
 

→      not compact and admits at least one boundary 
    point      at infinite distance from any point of      . 

<latexit sha1_base64="39jbFyXyeyM1Rm6PLSq5ok/eVxo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSqsuiGzdCBfuAJpTJdNIOnUzCzKRQQv/EjQtF3Pon7vwbJ20W2npg4HDOvdwzJ0g4U9pxvq3SxubW9k55t7K3f3B4ZB+fdFScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTO5yvzulUrFYPOlZQv0IjwQLGcHaSAPbbnlMIC/Cekwwzx7mA7vq1JwF0DpxC1KFAq2B/eUNY5JGVGjCsVJ910m0n2GpGeF0XvFSRRNMJnhE+4YKHFHlZ4vkc3RhlCEKY2me0Gih/t7IcKTULArMZB5RrXq5+J/XT3V442dMJKmmgiwPhSlHOkZ5DWjIJCWazwzBRDKTFZExlphoU1bFlOCufnmddK5qbqNWf6xXm7dFHWU4g3O4BBeuoQn30II2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A0cVk3I=</latexit>

P 2 M
<latexit sha1_base64="aPQwnl82ScO4Y/giJY356Myke98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUE8SzMVjRPOAZAmzk95kyOzsMjMrhJBP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY1WZ+6wmV5rF8NOME/YgOJA85o8ZKD7Ubt1csuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjtT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0L8reZblyXylVb7M48nACp3AOHlxBFe6gDg1gMIBneIU3RzgvzrvzsWjNOdnMMfyB8/kDiiiNUg==</latexit>

C > 0
<latexit sha1_base64="hm+UBGvrut1WwmU1zsMOhfjJDr0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRS1GXRjRuhBfuAJpTJdNIOnUzCzKRQQv/EjQtF3Pon7vwbJ20W2npg4HDOvdwzJ0g4U9pxvq3SxubW9k55t7K3f3B4ZB+fdFScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTO5zvzulUrFYPOlZQv0IjwQLGcHaSAPbbnlMIC/Cekwwzx7nA7vq1JwF0DpxC1KFAs2B/eUNY5JGVGjCsVJ910m0n2GpGeF0XvFSRRNMJnhE+4YKHFHlZ4vkc3RhlCEKY2me0Gih/t7IcKTULArMZB5RrXq5+J/XT3V462dMJKmmgiwPhSlHOkZ5DWjIJCWazwzBRDKTFZExlphoU1bFlOCufnmddK5q7nWt3qpXG3dFHWU4g3O4BBduoAEP0IQ2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A0iok3M=</latexit>

Q 2 M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M

<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="6FcddM6DBl1TTVdDSbXWD/+J1sI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahgpREinqSYi8eW7Af0Iay2WzapZtN3N0IJfRPePGgiFf/jjf/jds2B219MPB4b4aZeV7MmdK2/W3l1tY3Nrfy24Wd3b39g+LhUVtFiSS0RSIeya6HFeVM0JZmmtNuLCkOPU473rg+8ztPVCoWiQc9iakb4qFgASNYG6nrlxsXzfPb+qBYsiv2HGiVOBkpQYbGoPjV9yOShFRowrFSPceOtZtiqRnhdFroJ4rGmIzxkPYMFTikyk3n907RmVF8FETSlNBorv6eSHGo1CT0TGeI9UgtezPxP6+X6ODGTZmIE00FWSwKEo50hGbPI59JSjSfGIKJZOZWREZYYqJNRAUTgrP88ippX1acq0q1WS3V7rI48nACp1AGB66hBvfQgBYQ4PAMr/BmPVov1rv1sWjNWdnMMfyB9fkDSeSO1g==</latexit>

d(P,Q) > C

<latexit sha1_base64="oKR9vYAC3r4+cA4wPkYaiuVsEiI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KokU9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpoX7WK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNC8q3mWlel8t127yOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDwzmjQ4=</latexit>

P 0

<latexit sha1_base64="oKR9vYAC3r4+cA4wPkYaiuVsEiI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KokU9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpoX7WK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNC8q3mWlel8t127yOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDwzmjQ4=</latexit>

P 0

<latexit sha1_base64="3VPm2uqrrNwsX6xSDJp2KfMvPMc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrNfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8frguM3g==</latexit>

Q

<latexit sha1_base64="+nU/KWqFVEf08tfUljDGl5R7qjs=">AAAB6HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy5bsA9oB8mkd9rYTGZIMkIZ+gVuXCji1k9y59+YtrPQ1gOBwznnkntPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8H4duZ3nlBpHst7M0nQj+hQ8pAzaqzUbDyUK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+aLTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi814bWfcZmkBiVbfBSmgpiYzK4mA66QGTGxhDLF7a6EjaiizNhuSrYEb/nkVdK+qHqX1VqzVqnf5HUU4QRO4Rw8uII63EEDWsAA4Rle4c15dF6cd+djES04+cwx/IHz+QOsh4zd</latexit>

P



Statement of the SDC
[Ooguri,Vafa] 2006       

(1)       moduli space. For any point               and any              
            exists another point              with                    .     
 

→      not compact and admits at least one boundary 
    point      at infinite distance from any point of      . 

<latexit sha1_base64="39jbFyXyeyM1Rm6PLSq5ok/eVxo=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSqsuiGzdCBfuAJpTJdNIOnUzCzKRQQv/EjQtF3Pon7vwbJ20W2npg4HDOvdwzJ0g4U9pxvq3SxubW9k55t7K3f3B4ZB+fdFScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTO5yvzulUrFYPOlZQv0IjwQLGcHaSAPbbnlMIC/Cekwwzx7mA7vq1JwF0DpxC1KFAq2B/eUNY5JGVGjCsVJ910m0n2GpGeF0XvFSRRNMJnhE+4YKHFHlZ4vkc3RhlCEKY2me0Gih/t7IcKTULArMZB5RrXq5+J/XT3V442dMJKmmgiwPhSlHOkZ5DWjIJCWazwzBRDKTFZExlphoU1bFlOCufnmddK5qbqNWf6xXm7dFHWU4g3O4BBeuoQn30II2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A0cVk3I=</latexit>

P 2 M
<latexit sha1_base64="aPQwnl82ScO4Y/giJY356Myke98=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUE8SzMVjRPOAZAmzk95kyOzsMjMrhJBP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY1WZ+6wmV5rF8NOME/YgOJA85o8ZKD7Ubt1csuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjtT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0L8reZblyXylVb7M48nACp3AOHlxBFe6gDg1gMIBneIU3RzgvzrvzsWjNOdnMMfyB8/kDiiiNUg==</latexit>

C > 0
<latexit sha1_base64="hm+UBGvrut1WwmU1zsMOhfjJDr0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRS1GXRjRuhBfuAJpTJdNIOnUzCzKRQQv/EjQtF3Pon7vwbJ20W2npg4HDOvdwzJ0g4U9pxvq3SxubW9k55t7K3f3B4ZB+fdFScSkLbJOax7AVYUc4EbWumOe0lkuIo4LQbTO5zvzulUrFYPOlZQv0IjwQLGcHaSAPbbnlMIC/Cekwwzx7nA7vq1JwF0DpxC1KFAs2B/eUNY5JGVGjCsVJ910m0n2GpGeF0XvFSRRNMJnhE+4YKHFHlZ4vkc3RhlCEKY2me0Gih/t7IcKTULArMZB5RrXq5+J/XT3V462dMJKmmgiwPhSlHOkZ5DWjIJCWazwzBRDKTFZExlphoU1bFlOCufnmddK5q7nWt3qpXG3dFHWU4g3O4BBduoAEP0IQ2EJjCM7zCm5VZL9a79bEcLVnFzin8gfX5A0iok3M=</latexit>

Q 2 M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M

<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="6FcddM6DBl1TTVdDSbXWD/+J1sI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahgpREinqSYi8eW7Af0Iay2WzapZtN3N0IJfRPePGgiFf/jjf/jds2B219MPB4b4aZeV7MmdK2/W3l1tY3Nrfy24Wd3b39g+LhUVtFiSS0RSIeya6HFeVM0JZmmtNuLCkOPU473rg+8ztPVCoWiQc9iakb4qFgASNYG6nrlxsXzfPb+qBYsiv2HGiVOBkpQYbGoPjV9yOShFRowrFSPceOtZtiqRnhdFroJ4rGmIzxkPYMFTikyk3n907RmVF8FETSlNBorv6eSHGo1CT0TGeI9UgtezPxP6+X6ODGTZmIE00FWSwKEo50hGbPI59JSjSfGIKJZOZWREZYYqJNRAUTgrP88ippX1acq0q1WS3V7rI48nACp1AGB66hBvfQgBYQ4PAMr/BmPVov1rv1sWjNWdnMMfyB9fkDSeSO1g==</latexit>

d(P,Q) > C

<latexit sha1_base64="oKR9vYAC3r4+cA4wPkYaiuVsEiI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KokU9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpoX7WK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNC8q3mWlel8t127yOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDwzmjQ4=</latexit>

P 0

(2) Approaching an infinite distance point                   with         
                     , there exists an infinite tower of states 
that becomes exponentially light. The masses of the states 
at      (near     ) behave as 

<latexit sha1_base64="xp9mVjLf0dL27S2F9LYFJ2+VyPg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbRVUmkqMuiGzdCBfuAJpSb6bQdOpmEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPTBwOOfeO/eeIOZMacf5tgpLyyura8X10sbm1vaOvbvXVFEiCW2QiEeyHYCinAna0Exz2o4lhTDgtBWMrjO/9UClYpG41+OY+iEMBOszAtpIXfugfuIxgb0YpGbAsReCHhLg6e2ka5edijMFXiRuTsooR71rf3m9iCQhFZpwUKrjOrH202wy4XRS8hJFYyAjGNCOoQJCqvx0esMEHxulh/uRNE9oPFV/d6QQKjUOA1OZrajmvUz8z+skun/pp0zEiaaCzD7qJxzrCGeB4B6TlGg+NgSIZGZXTIYggWgTW8mE4M6fvEiaZxX3vFK9q5ZrV3kcRXSIjtApctEFqqEbVEcNRNAjekav6M16sl6sd+tjVlqw8p599AfW5w9oQZdm</latexit>

P 0 2 @M
<latexit sha1_base64="cemIb8QNHM9Qu4CsVFpfZoPSGCY=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQI0jYlaAeg148JmAekF3C7GQ2GTI7u8z0KiEEL/6KFw+KePUrvPk3Th4HTSxoKKq66e4KEsE1OM63lVlaXlldy67nNja3tnfs3b26jlNFWY3GIlbNgGgmuGQ14CBYM1GMRIFgjaB/M/Yb90xpHss7GCTMj0hX8pBTAkZq2wedQuXkrHrqKd7tAVEqfsAelyEM2nbeKToT4EXizkgezVBp219eJ6ZpxCRQQbRuuU4C/pAo4FSwUc5LNUsI7ZMuaxkqScS0P5y8MMLHRungMFamJOCJ+ntiSCKtB1FgOiMCPT3vjcX/vFYK4ZU/5DJJgUk6XRSmAkOMx3ngDleMghgYQqji5lZMe0QRCia1nAnBnX95kdTPi+5FsVQt5cvXsziy6BAdoQJy0SUqo1tUQTVE0SN6Rq/ozXqyXqx362PamrFmM/voD6zPHxfJlqI=</latexit>

d(P 0, Q) ! 1
<latexit sha1_base64="oKR9vYAC3r4+cA4wPkYaiuVsEiI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KokU9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpoX7WK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNC8q3mWlel8t127yOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDwzmjQ4=</latexit>

P 0<latexit sha1_base64="+nU/KWqFVEf08tfUljDGl5R7qjs=">AAAB6HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy5bsA9oB8mkd9rYTGZIMkIZ+gVuXCji1k9y59+YtrPQ1gOBwznnkntPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8H4duZ3nlBpHst7M0nQj+hQ8pAzaqzUbDyUK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+aLTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi814bWfcZmkBiVbfBSmgpiYzK4mA66QGTGxhDLF7a6EjaiizNhuSrYEb/nkVdK+qHqX1VqzVqnf5HUU4QRO4Rw8uII63EEDWsAA4Rle4c15dF6cd+djES04+cwx/IHz+QOsh4zd</latexit>

P

<latexit sha1_base64="Gt26+HMP6Dk5Z9/hzhRma48Plio=">AAACD3icbZDLSgMxFIYz9VbrbdSlm2BRWtAyI0VdFt24EVqwF2jHIZNJ29AkMyQZoQx9Aze+ihsXirh16863Mb0stPWHwMd/zkly/iBmVGnH+bYyS8srq2vZ9dzG5tb2jr2711BRIjGp44hFshUgRRgVpK6pZqQVS4J4wEgzGFyP680HIhWNxJ0exsTjqCdol2KkjeXbx7e+KFSLsKMoh2OuFSG5T087zNwRIhgWqie14si3807JmQgugjuDPJip6ttfnTDCCSdCY4aUartOrL0USU0xI6NcJ1EkRniAeqRtUCBOlJdO9hnBI+OEsBtJc4SGE/f3RIq4UkMemE6OdF/N18bmf7V2oruXXkpFnGgi8PShbsKgjuA4HBhSSbBmQwMIS2r+CnEfSYS1iTBnQnDnV16ExlnJPS+Va+V85WoWRxYcgENQAC64ABVwA6qgDjB4BM/gFbxZT9aL9W59TFsz1mxmH/yR9fkDtWOZ8w==</latexit>

Mn(P ) ⇠ Mn(Q)e��d(P,Q)

<latexit sha1_base64="oKR9vYAC3r4+cA4wPkYaiuVsEiI=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KokU9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpoX7WK5XdijsDWSZeTsqQo94rfXX7MUsjrpBJakzHcxP0M6pRMMknxW5qeELZiA54x1JFI278bHbphJxapU/CWNtSSGbq74mMRsaMo8B2RhSHZtGbiv95nRTDaz8TKkmRKzZfFKaSYEymb5O+0JyhHFtCmRb2VsKGVFOGNpyiDcFbfHmZNC8q3mWlel8t127yOApwDCdwDh5cQQ3uoA4NYBDCM7zCmzNyXpx352PeuuLkM0fwB87nDwzmjQ4=</latexit>

P 0

<latexit sha1_base64="3VPm2uqrrNwsX6xSDJp2KfMvPMc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrNfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8frguM3g==</latexit>

Q

<latexit sha1_base64="+nU/KWqFVEf08tfUljDGl5R7qjs=">AAAB6HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy5bsA9oB8mkd9rYTGZIMkIZ+gVuXCji1k9y59+YtrPQ1gOBwznnkntPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8H4duZ3nlBpHst7M0nQj+hQ8pAzaqzUbDyUK27VnYOsEi8nFchh81/9QczSCKVhgmrd89zE+BlVhjOB01I/1ZhQNqZD7FkqaYTaz+aLTsmZVQYkjJV90pC5+nsio5HWkyiwyYiakV72ZuJ/Xi814bWfcZmkBiVbfBSmgpiYzK4mA66QGTGxhDLF7a6EjaiizNhuSrYEb/nkVdK+qHqX1VqzVqnf5HUU4QRO4Rw8uII63EEDWsAA4Rle4c15dF6cd+djES04+cwx/IHz+QOsh4zd</latexit>

P



Some loose ends upfront

• Validity: Is part (1) really true?  No compact moduli spaces?



Some loose ends upfront

• Validity: Is part (1) really true?  No compact moduli spaces?

Are scalar potentials     allowed? 
<latexit sha1_base64="r4s4yN2ZOVvwxu5Osn/35uzzJpY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8ftZ+M4w==</latexit>

V



Some loose ends upfront

• Validity: Is part (1) really true?  No compact moduli spaces?

→         geodesic distance in      , but       can reduce to  
                 when integrating out heavy fields → 

<latexit sha1_base64="1yE+rKi+is06D7Ob910oUzKSnFc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6rLoxo1QwT6gDWEymbRDJ5MwMymU0D9x40IRt/6JO//GSZuFth4YOJxzL/fMCVLOlHacb6uytr6xuVXdru3s7u0f2IdHHZVkktA2SXgiewFWlDNB25ppTnuppDgOOO0G47vC706oVCwRT3qaUi/GQ8EiRrA2km/boZ8PYqxHBPP8YTZDvl13Gs4caJW4JalDiZZvfw3ChGQxFZpwrFTfdVLt5VhqRjid1QaZoikmYzykfUMFjqny8nnyGTozSoiiRJonNJqrvzdyHCs1jQMzWYRUy14h/uf1Mx3deDkTaaapIItDUcaRTlBRAwqZpETzqSGYSGayIjLCEhNtyqqZEtzlL6+SzkXDvWpcPl7Wm7dlHVU4gVM4BxeuoQn30II2EJjAM7zCm5VbL9a79bEYrVjlzjH8gfX5A6Egk6o=</latexit>

dM
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="eLvmwIKWLzNXKQXU9Cs8R21K4PU=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4voqiRS1IWLohs3QgX7gDaEyWTSDp1MwsxEKCF7N/6KGxeKuPUH3Pk3TtosbOuBC4dz7uXee7yYUaks68corayurW+UNytb2zu7e+b+QUdGicCkjSMWiZ6HJGGUk7aiipFeLAgKPUa63vgm97uPREga8Qc1iYkToiGnAcVIack1q76bDkKkRhix9C7L4BWcV04y16xZdWsKuEzsgtRAgZZrfg/8CCch4QozJGXftmLlpEgoihnJKoNEkhjhMRqSvqYchUQ66fSXDB5rxYdBJHRxBafq34kUhVJOQk935kfKRS8X//P6iQounZTyOFGE49miIGFQRTAPBvpUEKzYRBOEBdW3QjxCAmGl46voEOzFl5dJ56xun9cb941a87qIowyOQBWcAhtcgCa4BS3QBhg8gRfwBt6NZ+PV+DA+Z60lo5g5BHMwvn4BGFebFw==</latexit>

dM < dM0
<latexit sha1_base64="rDslSyykkRpZa0CibAqe6tyXQpo=">AAACCHicbVBNS8NAEJ34WetX1KMHF4voqSRS1GPRixehgv2AppTNdtMu3WzC7kYooUcv/hUvHhTx6k/w5r9x0+ZQWx8MPN6bYWaeH3OmtOP8WEvLK6tr64WN4ubW9s6uvbffUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/vMn85iOVikXiQY9i2glxX7CAEayN1LWPvBDrAcE8vRufeirxFdVoRuvaJafsTIAWiZuTEuSode1vrxeRJKRCE46VartOrDsplpoRTsdFL1E0xmSI+7RtqMAhVZ108sgYnRilh4JImhIaTdTZiRSHSo1C33RmJ6p5LxP/89qJDq46KRNxoqkg00VBwpGOUJYK6jFJieYjQzCRzNyKyABLTLTJrmhCcOdfXiSN87J7Ua7cV0rV6zyOAhzCMZyBC5dQhVuoQR0IPMELvMG79Wy9Wh/W57R1ycpnDuAPrK9fMamaGQ==</latexit>

M0 ⇢ M

Are scalar potentials     allowed? 
<latexit sha1_base64="r4s4yN2ZOVvwxu5Osn/35uzzJpY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8ftZ+M4w==</latexit>

V



Some loose ends upfront

• Validity: Is part (1) really true?  No compact moduli spaces?

→         geodesic distance in      , but       can reduce to  
                 when integrating out heavy fields → 

<latexit sha1_base64="1yE+rKi+is06D7Ob910oUzKSnFc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6rLoxo1QwT6gDWEymbRDJ5MwMymU0D9x40IRt/6JO//GSZuFth4YOJxzL/fMCVLOlHacb6uytr6xuVXdru3s7u0f2IdHHZVkktA2SXgiewFWlDNB25ppTnuppDgOOO0G47vC706oVCwRT3qaUi/GQ8EiRrA2km/boZ8PYqxHBPP8YTZDvl13Gs4caJW4JalDiZZvfw3ChGQxFZpwrFTfdVLt5VhqRjid1QaZoikmYzykfUMFjqny8nnyGTozSoiiRJonNJqrvzdyHCs1jQMzWYRUy14h/uf1Mx3deDkTaaapIItDUcaRTlBRAwqZpETzqSGYSGayIjLCEhNtyqqZEtzlL6+SzkXDvWpcPl7Wm7dlHVU4gVM4BxeuoQn30II2EJjAM7zCm5VbL9a79bEYrVjlzjH8gfX5A6Egk6o=</latexit>

dM
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="eLvmwIKWLzNXKQXU9Cs8R21K4PU=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4voqiRS1IWLohs3QgX7gDaEyWTSDp1MwsxEKCF7N/6KGxeKuPUH3Pk3TtosbOuBC4dz7uXee7yYUaks68corayurW+UNytb2zu7e+b+QUdGicCkjSMWiZ6HJGGUk7aiipFeLAgKPUa63vgm97uPREga8Qc1iYkToiGnAcVIack1q76bDkKkRhix9C7L4BWcV04y16xZdWsKuEzsgtRAgZZrfg/8CCch4QozJGXftmLlpEgoihnJKoNEkhjhMRqSvqYchUQ66fSXDB5rxYdBJHRxBafq34kUhVJOQk935kfKRS8X//P6iQounZTyOFGE49miIGFQRTAPBvpUEKzYRBOEBdW3QjxCAmGl46voEOzFl5dJ56xun9cb941a87qIowyOQBWcAhtcgCa4BS3QBhg8gRfwBt6NZ+PV+DA+Z60lo5g5BHMwvn4BGFebFw==</latexit>

dM < dM0
<latexit sha1_base64="rDslSyykkRpZa0CibAqe6tyXQpo=">AAACCHicbVBNS8NAEJ34WetX1KMHF4voqSRS1GPRixehgv2AppTNdtMu3WzC7kYooUcv/hUvHhTx6k/w5r9x0+ZQWx8MPN6bYWaeH3OmtOP8WEvLK6tr64WN4ubW9s6uvbffUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/vMn85iOVikXiQY9i2glxX7CAEayN1LWPvBDrAcE8vRufeirxFdVoRuvaJafsTIAWiZuTEuSode1vrxeRJKRCE46VartOrDsplpoRTsdFL1E0xmSI+7RtqMAhVZ108sgYnRilh4JImhIaTdTZiRSHSo1C33RmJ6p5LxP/89qJDq46KRNxoqkg00VBwpGOUJYK6jFJieYjQzCRzNyKyABLTLTJrmhCcOdfXiSN87J7Ua7cV0rV6zyOAhzCMZyBC5dQhVuoQR0IPMELvMG79Wy9Wh/W57R1ycpnDuAPrK9fMamaGQ==</latexit>

M0 ⇢ M

Extreme case:                               potential with flat direction along  

                                                   infinitely long spiral         

→ Restrict potentials!

<latexit sha1_base64="fOJVVr4+sLA54+8I2w6Uo3zfHbg=">AAAB83icbVDLSgMxFL3xWeur6tJNsIiuyowUdVl040aoYB/QGUomzbShmcyQZIQy9DfcuFDErT/jzr8x085CWw8EDufcyz05QSK4No7zjVZW19Y3Nktb5e2d3b39ysFhW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB+Db3O09MaR7LRzNJmB+RoeQhp8RYyfMiYkaUiOx+etavVJ2aMwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZZ9SLXi7+5/VSE177GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibti5p7Was/1KuNm6KOEhzDCZyDC1fQgDtoQgsoJPAMr/CGUvSC3tHHfHQFFTtH8Afo8wfqB5Gd</latexit>

M0

Are scalar potentials     allowed? 
<latexit sha1_base64="r4s4yN2ZOVvwxu5Osn/35uzzJpY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZrtfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8ftZ+M4w==</latexit>

V



Some loose ends upfront

• Validity: Is part (1) really true?  No compact moduli spaces?

→         geodesic distance in      , but       can reduce to  
                 when integrating out heavy fields → 

<latexit sha1_base64="1yE+rKi+is06D7Ob910oUzKSnFc=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6rLoxo1QwT6gDWEymbRDJ5MwMymU0D9x40IRt/6JO//GSZuFth4YOJxzL/fMCVLOlHacb6uytr6xuVXdru3s7u0f2IdHHZVkktA2SXgiewFWlDNB25ppTnuppDgOOO0G47vC706oVCwRT3qaUi/GQ8EiRrA2km/boZ8PYqxHBPP8YTZDvl13Gs4caJW4JalDiZZvfw3ChGQxFZpwrFTfdVLt5VhqRjid1QaZoikmYzykfUMFjqny8nnyGTozSoiiRJonNJqrvzdyHCs1jQMzWYRUy14h/uf1Mx3deDkTaaapIItDUcaRTlBRAwqZpETzqSGYSGayIjLCEhNtyqqZEtzlL6+SzkXDvWpcPl7Wm7dlHVU4gVM4BxeuoQn30II2EJjAM7zCm5VbL9a79bEYrVjlzjH8gfX5A6Egk6o=</latexit>

dM
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="Hm56z2EOyBt8mwyWD0x9icCm4QE=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFN26ECvYB06Fk0kwbmkmGJCOUoZ/hxoUibv0ad/6NmXYW2nogcDjnXnLuCRPOtHHdb6e0tr6xuVXeruzs7u0fVA+POlqmitA2kVyqXog15UzQtmGG016iKI5DTrvh5Db3u09UaSbFo5kmNIjxSLCIEWys5PdjbMYE8+x+NqjW3Lo7B1olXkFqUKA1qH71h5KkMRWGcKy177mJCTKsDCOczir9VNMEkwkeUd9SgWOqg2weeYbOrDJEkVT2CYPm6u+NDMdaT+PQTuYR9bKXi/95fmqi6yBjIkkNFWTxUZRyZCTK70dDpigxfGoJJorZrIiMscLE2JYqtgRv+eRV0rmoe5f1xkOj1rwp6ijDCZzCOXhwBU24gxa0gYCEZ3iFN8c4L86787EYLTnFzjH8gfP5A4V4kWw=</latexit>

M
<latexit sha1_base64="eLvmwIKWLzNXKQXU9Cs8R21K4PU=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4voqiRS1IWLohs3QgX7gDaEyWTSDp1MwsxEKCF7N/6KGxeKuPUH3Pk3TtosbOuBC4dz7uXee7yYUaks68corayurW+UNytb2zu7e+b+QUdGicCkjSMWiZ6HJGGUk7aiipFeLAgKPUa63vgm97uPREga8Qc1iYkToiGnAcVIack1q76bDkKkRhix9C7L4BWcV04y16xZdWsKuEzsgtRAgZZrfg/8CCch4QozJGXftmLlpEgoihnJKoNEkhjhMRqSvqYchUQ66fSXDB5rxYdBJHRxBafq34kUhVJOQk935kfKRS8X//P6iQounZTyOFGE49miIGFQRTAPBvpUEKzYRBOEBdW3QjxCAmGl46voEOzFl5dJ56xun9cb941a87qIowyOQBWcAhtcgCa4BS3QBhg8gRfwBt6NZ+PV+DA+Z60lo5g5BHMwvn4BGFebFw==</latexit>

dM < dM0
<latexit sha1_base64="rDslSyykkRpZa0CibAqe6tyXQpo=">AAACCHicbVBNS8NAEJ34WetX1KMHF4voqSRS1GPRixehgv2AppTNdtMu3WzC7kYooUcv/hUvHhTx6k/w5r9x0+ZQWx8MPN6bYWaeH3OmtOP8WEvLK6tr64WN4ubW9s6uvbffUFEiCa2TiEey5WNFORO0rpnmtBVLikOf06Y/vMn85iOVikXiQY9i2glxX7CAEayN1LWPvBDrAcE8vRufeirxFdVoRuvaJafsTIAWiZuTEuSode1vrxeRJKRCE46VartOrDsplpoRTsdFL1E0xmSI+7RtqMAhVZ108sgYnRilh4JImhIaTdTZiRSHSo1C33RmJ6p5LxP/89qJDq46KRNxoqkg00VBwpGOUJYK6jFJieYjQzCRzNyKyABLTLTJrmhCcOdfXiSN87J7Ua7cV0rV6zyOAhzCMZyBC5dQhVuoQR0IPMELvMG79Wy9Wh/W57R1ycpnDuAPrK9fMamaGQ==</latexit>
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Extreme case:                               potential with flat direction along  

                                                   infinitely long spiral         

→ Restrict potentials!
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Are scalar potentials     allowed? 
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More general parameter spaces (“discrete” paths)?
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Some loose ends upfront

• Towers: Is there a new tower for each path to the boundary? 
How many towers become light at the boundary? 

• Validity: Is part (1) really true?  No compact moduli spaces?

Are scalar potentials     allowed? 
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What is the nature of the tower of states ? 
Emergent string conjecture Distant axionic string conjecture

Towers of BPS states



Some loose ends upfront

• Towers: Is there a new tower for each path to the boundary? 
How many towers become light at the boundary? 

• Numerics/Pheno: What is value of the constant     ? 
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When does the universal exponential behavior set in? 

• Validity: Is part (1) really true?  No compact moduli spaces?

Are scalar potentials     allowed? 
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Many Connections with Geometry

• Connections to (asymptotic) Hodge theory:    
study of all limits in complex structure + Kähler moduli space

distance + asymptotic behavior ↔︎ monodromy + boundary splitting

Criticism:  reliance on holomorphicity

• Study of distance conjecture in quaternionic-Kähler spaces

• Future perspective:    connection to tame geometry   
          (vast field of mathematics reaching from logic to number theory)

→  no holomorphicity… but strong finiteness properties

• Results on counting of states and connections with modular forms

• use ‘domestic geometry’ (strip away some Hodge theory properties)



Asymptotically Minkowski compactifications:
Exponential 

behaviour of the 
tower mass

Tower populated 
by infinitely 
many states

Classification of 
limits

More than 8 supercharges: coset spaces

8 supercharges

4d N=2 (Type II 
on CY3)

Vector 
multiplets

Hypermultiplets

5d/6d N=1
(M/F-theory on 

CY3)

Vector/tensor 
multiplets

Hypermultiplets

4 supercharges: 4d N=1

No supersymmetry

Asymptotically AdS compactifications:

Weak coupling points in d>3

Other points

Status report of SDC



Relations to other conjectures: central 
role in the Swampland program

Weak Gravity
Conjecture

No global 
symmetries

deSitter 
conjecture

AdS Distance
Conjecture

Distance
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Tameness 
Conjecture, 
Finiteness

Gravitino 
conjecture

BH entropy 
distance conjecture

Emergence 
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Distance
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Gravitino 
conjecture

BH entropy 
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� ! 1
gYM ! 0

What general features do we expect at 
infinite distance?

Studying asymptotic limits is much more than identifying the tower!

Dualities

Weakly coupled theories

Runaway potentials

Approximate global symmetries

…

Einstein gravity

Where does our universe lives in the field space?

Our universe!

??



Questions

What is the physical quantum gravity principle underlying the SDC? Is it only valid 
in Einstein gravity?

Is the leading tower always made of particle or strings, or is it the lamppost 

effect? How many towers? Can the exponential rate be made very small?

How are quantum corrections expected to affect the infinite distance limits?  

(obstructions, log corrections…). Can we control them to explore the interior of 

moduli spaces?

What happens in the presence of a potential?

Does it apply to more general configuration spaces (not just moduli spaces), 
even discrete ones? Why?

Other questions about the status report of SDC, universal asymptotic features 
or our place in the field space?

Is there a unique geometrical structure underlying the swampland asymptotic 
features?


