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Vafa ’05, Ooguri, Vafa ‘06
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The Weak Gravity Conjecture



Weak Gravity Conjecture (WGC)

Arkani-Hamed, Motl, Nicolis, Vafa, ’06

In any d-dimensional U(1) gauge theory coupled to 
quantum gravity, there must exist a 
“superextremal” particle of charge q, mass m, with

(q = en)
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WGC vs. Black Hole Extremality

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M
<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

Q = M
<latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit>

Subextremal BH

Extre
mal B

H

BHE

Satisfies WGC



The WGC and Electromagnetism
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<latexit sha1_base64="l7B17nMMGhlRw6K6OXnkGtnJg3o=">AAACA3icbZDLSsNAFIYn9VbrLeqym8EiuCqJCOquKIoboYK1hbaEyXSSDp1MwsxJsYQs3PgqblyouPUl3Pk2Ti8Lrf4w8PGfczhzfj8RXIPjfFmFhcWl5ZXiamltfWNzy97eudNxqihr0FjEquUTzQSXrAEcBGslipHIF6zpD87H9eaQKc1jeQujhHUjEkoecErAWJ5dvvSyi+scd8IQG+wAu4csVGSY59izK07VmQj/BXcGFTRT3bM/O72YphGTQAXRuu06CXQzooBTwfJSJ9UsIXRAQtY2KEnEdDebHJHjfeP0cBAr8yTgiftzIiOR1qPIN50Rgb6er43N/2rtFIKTbsZlkgKTdLooSAWGGI8TwT2uGAUxMkCo4uavmPaJIhRMbiUTgjt/8l9oHFZPq+7NUaV2NkujiMpoDx0gFx2jGrpCddRAFD2gJ/SCXq1H69l6s96nrQVrNrOLfsn6+AalOJes</latexit><latexit sha1_base64="l7B17nMMGhlRw6K6OXnkGtnJg3o=">AAACA3icbZDLSsNAFIYn9VbrLeqym8EiuCqJCOquKIoboYK1hbaEyXSSDp1MwsxJsYQs3PgqblyouPUl3Pk2Ti8Lrf4w8PGfczhzfj8RXIPjfFmFhcWl5ZXiamltfWNzy97eudNxqihr0FjEquUTzQSXrAEcBGslipHIF6zpD87H9eaQKc1jeQujhHUjEkoecErAWJ5dvvSyi+scd8IQG+wAu4csVGSY59izK07VmQj/BXcGFTRT3bM/O72YphGTQAXRuu06CXQzooBTwfJSJ9UsIXRAQtY2KEnEdDebHJHjfeP0cBAr8yTgiftzIiOR1qPIN50Rgb6er43N/2rtFIKTbsZlkgKTdLooSAWGGI8TwT2uGAUxMkCo4uavmPaJIhRMbiUTgjt/8l9oHFZPq+7NUaV2NkujiMpoDx0gFx2jGrpCddRAFD2gJ/SCXq1H69l6s96nrQVrNrOLfsn6+AalOJes</latexit><latexit sha1_base64="l7B17nMMGhlRw6K6OXnkGtnJg3o=">AAACA3icbZDLSsNAFIYn9VbrLeqym8EiuCqJCOquKIoboYK1hbaEyXSSDp1MwsxJsYQs3PgqblyouPUl3Pk2Ti8Lrf4w8PGfczhzfj8RXIPjfFmFhcWl5ZXiamltfWNzy97eudNxqihr0FjEquUTzQSXrAEcBGslipHIF6zpD87H9eaQKc1jeQujhHUjEkoecErAWJ5dvvSyi+scd8IQG+wAu4csVGSY59izK07VmQj/BXcGFTRT3bM/O72YphGTQAXRuu06CXQzooBTwfJSJ9UsIXRAQtY2KEnEdDebHJHjfeP0cBAr8yTgiftzIiOR1qPIN50Rgb6er43N/2rtFIKTbsZlkgKTdLooSAWGGI8TwT2uGAUxMkCo4uavmPaJIhRMbiUTgjt/8l9oHFZPq+7NUaV2NkujiMpoDx0gFx2jGrpCddRAFD2gJ/SCXq1H69l6s96nrQVrNrOLfsn6+AalOJes</latexit><latexit sha1_base64="l7B17nMMGhlRw6K6OXnkGtnJg3o=">AAACA3icbZDLSsNAFIYn9VbrLeqym8EiuCqJCOquKIoboYK1hbaEyXSSDp1MwsxJsYQs3PgqblyouPUl3Pk2Ti8Lrf4w8PGfczhzfj8RXIPjfFmFhcWl5ZXiamltfWNzy97eudNxqihr0FjEquUTzQSXrAEcBGslipHIF6zpD87H9eaQKc1jeQujhHUjEkoecErAWJ5dvvSyi+scd8IQG+wAu4csVGSY59izK07VmQj/BXcGFTRT3bM/O72YphGTQAXRuu06CXQzooBTwfJSJ9UsIXRAQtY2KEnEdDebHJHjfeP0cBAr8yTgiftzIiOR1qPIN50Rgb6er43N/2rtFIKTbsZlkgKTdLooSAWGGI8TwT2uGAUxMkCo4uavmPaJIhRMbiUTgjt/8l9oHFZPq+7NUaV2NkujiMpoDx0gFx2jGrpCddRAFD2gJ/SCXq1H69l6s96nrQVrNrOLfsn6+AalOJes</latexit>

me ⇠ 10�21Mp
<latexit sha1_base64="YPzlwLvJeGNtJ/3mJbIf5L6PwZQ=">AAAB/XicbVBNS8NAEN34WetXVDx5WSyCF0tSBPVW9OJFqGBsoY1hs520S3eTsLsRSij4V7x4UPHq//Dmv3Hb5qCtDwYe780wMy9MOVPacb6thcWl5ZXV0lp5fWNza9ve2b1XSSYpeDThiWyFRAFnMXiaaQ6tVAIRIYdmOLga+81HkIol8Z0epuAL0otZxCjRRgrsfREA7igmsOs85Cc1d4RvgjSwK07VmQDPE7cgFVSgEdhfnW5CMwGxppwo1XadVPs5kZpRDqNyJ1OQEjogPWgbGhMBys8n54/wkVG6OEqkqVjjifp7IidCqaEITacguq9mvbH4n9fOdHTu5yxOMw0xnS6KMo51gsdZ4C6TQDUfGkKoZOZWTPtEEqpNYmUTgjv78jzxatWLqnt7WqlfFmmU0AE6RMfIRWeojq5RA3mIohw9o1f0Zj1ZL9a79TFtXbCKmT30B9bnDzimk+o=</latexit><latexit sha1_base64="YPzlwLvJeGNtJ/3mJbIf5L6PwZQ=">AAAB/XicbVBNS8NAEN34WetXVDx5WSyCF0tSBPVW9OJFqGBsoY1hs520S3eTsLsRSij4V7x4UPHq//Dmv3Hb5qCtDwYe780wMy9MOVPacb6thcWl5ZXV0lp5fWNza9ve2b1XSSYpeDThiWyFRAFnMXiaaQ6tVAIRIYdmOLga+81HkIol8Z0epuAL0otZxCjRRgrsfREA7igmsOs85Cc1d4RvgjSwK07VmQDPE7cgFVSgEdhfnW5CMwGxppwo1XadVPs5kZpRDqNyJ1OQEjogPWgbGhMBys8n54/wkVG6OEqkqVjjifp7IidCqaEITacguq9mvbH4n9fOdHTu5yxOMw0xnS6KMo51gsdZ4C6TQDUfGkKoZOZWTPtEEqpNYmUTgjv78jzxatWLqnt7WqlfFmmU0AE6RMfIRWeojq5RA3mIohw9o1f0Zj1ZL9a79TFtXbCKmT30B9bnDzimk+o=</latexit><latexit sha1_base64="YPzlwLvJeGNtJ/3mJbIf5L6PwZQ=">AAAB/XicbVBNS8NAEN34WetXVDx5WSyCF0tSBPVW9OJFqGBsoY1hs520S3eTsLsRSij4V7x4UPHq//Dmv3Hb5qCtDwYe780wMy9MOVPacb6thcWl5ZXV0lp5fWNza9ve2b1XSSYpeDThiWyFRAFnMXiaaQ6tVAIRIYdmOLga+81HkIol8Z0epuAL0otZxCjRRgrsfREA7igmsOs85Cc1d4RvgjSwK07VmQDPE7cgFVSgEdhfnW5CMwGxppwo1XadVPs5kZpRDqNyJ1OQEjogPWgbGhMBys8n54/wkVG6OEqkqVjjifp7IidCqaEITacguq9mvbH4n9fOdHTu5yxOMw0xnS6KMo51gsdZ4C6TQDUfGkKoZOZWTPtEEqpNYmUTgjv78jzxatWLqnt7WqlfFmmU0AE6RMfIRWeojq5RA3mIohw9o1f0Zj1ZL9a79TFtXbCKmT30B9bnDzimk+o=</latexit><latexit sha1_base64="YPzlwLvJeGNtJ/3mJbIf5L6PwZQ=">AAAB/XicbVBNS8NAEN34WetXVDx5WSyCF0tSBPVW9OJFqGBsoY1hs520S3eTsLsRSij4V7x4UPHq//Dmv3Hb5qCtDwYe780wMy9MOVPacb6thcWl5ZXV0lp5fWNza9ve2b1XSSYpeDThiWyFRAFnMXiaaQ6tVAIRIYdmOLga+81HkIol8Z0epuAL0otZxCjRRgrsfREA7igmsOs85Cc1d4RvgjSwK07VmQDPE7cgFVSgEdhfnW5CMwGxppwo1XadVPs5kZpRDqNyJ1OQEjogPWgbGhMBys8n54/wkVG6OEqkqVjjifp7IidCqaEITacguq9mvbH4n9fOdHTu5yxOMw0xnS6KMo51gsdZ4C6TQDUfGkKoZOZWTPtEEqpNYmUTgjv78jzxatWLqnt7WqlfFmmU0AE6RMfIRWeojq5RA3mIohw9o1f0Zj1ZL9a79TFtXbCKmT30B9bnDzimk+o=</latexit>

qe ⇠ 0.1
<latexit sha1_base64="V9AmzwGVD+U3fvnmleBv0hGYy3I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rGFtoQtlsJ+3S3U3c3Qgl9G948aDi1V/jzX/jts1BWx8MPN6bYWZenHGmjed9O5WV1bX1jepmbWt7Z3evvn/woNNcUQhoylPViYkGziQEhhkOnUwBETGHdjy6mfrtJ1CapfLejDOIBBlIljBKjJXCxx7gUDOBPdfv1Rue682Al4lfkgYq0erVv8J+SnMB0lBOtO76XmaigijDKIdJLcw1ZISOyAC6lkoiQEfF7OYJPrFKHyepsiUNnqm/JwoitB6L2HYKYoZ60ZuK/3nd3CSXUcFklhuQdL4oyTk2KZ4GgPtMATV8bAmhitlbMR0SRaixMdVsCP7iy8skOHOvXP/uvNG8LtOooiN0jE6Rjy5QE92iFgoQRRl6Rq/ozcmdF+fd+Zi3Vpxy5hD9gfP5A9U+kG8=</latexit><latexit sha1_base64="V9AmzwGVD+U3fvnmleBv0hGYy3I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rGFtoQtlsJ+3S3U3c3Qgl9G948aDi1V/jzX/jts1BWx8MPN6bYWZenHGmjed9O5WV1bX1jepmbWt7Z3evvn/woNNcUQhoylPViYkGziQEhhkOnUwBETGHdjy6mfrtJ1CapfLejDOIBBlIljBKjJXCxx7gUDOBPdfv1Rue682Al4lfkgYq0erVv8J+SnMB0lBOtO76XmaigijDKIdJLcw1ZISOyAC6lkoiQEfF7OYJPrFKHyepsiUNnqm/JwoitB6L2HYKYoZ60ZuK/3nd3CSXUcFklhuQdL4oyTk2KZ4GgPtMATV8bAmhitlbMR0SRaixMdVsCP7iy8skOHOvXP/uvNG8LtOooiN0jE6Rjy5QE92iFgoQRRl6Rq/ozcmdF+fd+Zi3Vpxy5hD9gfP5A9U+kG8=</latexit><latexit sha1_base64="V9AmzwGVD+U3fvnmleBv0hGYy3I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rGFtoQtlsJ+3S3U3c3Qgl9G948aDi1V/jzX/jts1BWx8MPN6bYWZenHGmjed9O5WV1bX1jepmbWt7Z3evvn/woNNcUQhoylPViYkGziQEhhkOnUwBETGHdjy6mfrtJ1CapfLejDOIBBlIljBKjJXCxx7gUDOBPdfv1Rue682Al4lfkgYq0erVv8J+SnMB0lBOtO76XmaigijDKIdJLcw1ZISOyAC6lkoiQEfF7OYJPrFKHyepsiUNnqm/JwoitB6L2HYKYoZ60ZuK/3nd3CSXUcFklhuQdL4oyTk2KZ4GgPtMATV8bAmhitlbMR0SRaixMdVsCP7iy8skOHOvXP/uvNG8LtOooiN0jE6Rjy5QE92iFgoQRRl6Rq/ozcmdF+fd+Zi3Vpxy5hD9gfP5A9U+kG8=</latexit><latexit sha1_base64="V9AmzwGVD+U3fvnmleBv0hGYy3I=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rGFtoQtlsJ+3S3U3c3Qgl9G948aDi1V/jzX/jts1BWx8MPN6bYWZenHGmjed9O5WV1bX1jepmbWt7Z3evvn/woNNcUQhoylPViYkGziQEhhkOnUwBETGHdjy6mfrtJ1CapfLejDOIBBlIljBKjJXCxx7gUDOBPdfv1Rue682Al4lfkgYq0erVv8J+SnMB0lBOtO76XmaigijDKIdJLcw1ZISOyAC6lkoiQEfF7OYJPrFKHyepsiUNnqm/JwoitB6L2HYKYoZ60ZuK/3nd3CSXUcFklhuQdL4oyTk2KZ4GgPtMATV8bAmhitlbMR0SRaixMdVsCP7iy8skOHOvXP/uvNG8LtOooiN0jE6Rjy5QE92iFgoQRRl6Rq/ozcmdF+fd+Zi3Vpxy5hD9gfP5A9U+kG8=</latexit>

qe
me

� 1

Mp
<latexit sha1_base64="FfeCXyJ4XH+nF8FlfRtSMXv8wZA=">AAACCXicbVC7TsMwFHXKq5RXgJHFUCExVQlCArYKFhakIhFaqYkix3Vaq7YTbAepijKz8CssDIBY+QM2/ga3zQAtR7pXR+fcK/ueKGVUacf5tioLi0vLK9XV2tr6xuaWvb1zp5JMYuLhhCWyEyFFGBXE01Qz0kklQTxipB0NL8d++4FIRRNxq0cpCTjqCxpTjLSRQnvfjyXC+X1IipybBv1+H041t8ivw7QI7brTcCaA88QtSR2UaIX2l99LcMaJ0Jghpbquk+ogR1JTzEhR8zNFUoSHqE+6hgrEiQryySkFPDRKD8aJNCU0nKi/N3LElRrxyExypAdq1huL/3ndTMdnQU5Fmmki8PShOGNQJ3CcC+xRSbBmI0MQltT8FeIBMjlok17NhODOnjxPvOPGecO9Oak3L8o0qmAPHIAj4IJT0ARXoAU8gMEjeAav4M16sl6sd+tjOlqxyp1d8AfW5w8VbJq2</latexit><latexit sha1_base64="FfeCXyJ4XH+nF8FlfRtSMXv8wZA=">AAACCXicbVC7TsMwFHXKq5RXgJHFUCExVQlCArYKFhakIhFaqYkix3Vaq7YTbAepijKz8CssDIBY+QM2/ga3zQAtR7pXR+fcK/ueKGVUacf5tioLi0vLK9XV2tr6xuaWvb1zp5JMYuLhhCWyEyFFGBXE01Qz0kklQTxipB0NL8d++4FIRRNxq0cpCTjqCxpTjLSRQnvfjyXC+X1IipybBv1+H041t8ivw7QI7brTcCaA88QtSR2UaIX2l99LcMaJ0Jghpbquk+ogR1JTzEhR8zNFUoSHqE+6hgrEiQryySkFPDRKD8aJNCU0nKi/N3LElRrxyExypAdq1huL/3ndTMdnQU5Fmmki8PShOGNQJ3CcC+xRSbBmI0MQltT8FeIBMjlok17NhODOnjxPvOPGecO9Oak3L8o0qmAPHIAj4IJT0ARXoAU8gMEjeAav4M16sl6sd+tjOlqxyp1d8AfW5w8VbJq2</latexit><latexit sha1_base64="FfeCXyJ4XH+nF8FlfRtSMXv8wZA=">AAACCXicbVC7TsMwFHXKq5RXgJHFUCExVQlCArYKFhakIhFaqYkix3Vaq7YTbAepijKz8CssDIBY+QM2/ga3zQAtR7pXR+fcK/ueKGVUacf5tioLi0vLK9XV2tr6xuaWvb1zp5JMYuLhhCWyEyFFGBXE01Qz0kklQTxipB0NL8d++4FIRRNxq0cpCTjqCxpTjLSRQnvfjyXC+X1IipybBv1+H041t8ivw7QI7brTcCaA88QtSR2UaIX2l99LcMaJ0Jghpbquk+ogR1JTzEhR8zNFUoSHqE+6hgrEiQryySkFPDRKD8aJNCU0nKi/N3LElRrxyExypAdq1huL/3ndTMdnQU5Fmmki8PShOGNQJ3CcC+xRSbBmI0MQltT8FeIBMjlok17NhODOnjxPvOPGecO9Oak3L8o0qmAPHIAj4IJT0ARXoAU8gMEjeAav4M16sl6sd+tjOlqxyp1d8AfW5w8VbJq2</latexit><latexit sha1_base64="FfeCXyJ4XH+nF8FlfRtSMXv8wZA=">AAACCXicbVC7TsMwFHXKq5RXgJHFUCExVQlCArYKFhakIhFaqYkix3Vaq7YTbAepijKz8CssDIBY+QM2/ga3zQAtR7pXR+fcK/ueKGVUacf5tioLi0vLK9XV2tr6xuaWvb1zp5JMYuLhhCWyEyFFGBXE01Qz0kklQTxipB0NL8d++4FIRRNxq0cpCTjqCxpTjLSRQnvfjyXC+X1IipybBv1+H041t8ivw7QI7brTcCaA88QtSR2UaIX2l99LcMaJ0Jghpbquk+ogR1JTzEhR8zNFUoSHqE+6hgrEiQryySkFPDRKD8aJNCU0nKi/N3LElRrxyExypAdq1huL/3ndTMdnQU5Fmmki8PShOGNQJ3CcC+xRSbBmI0MQltT8FeIBMjlok17NhODOnjxPvOPGecO9Oak3L8o0qmAPHIAj4IJT0ARXoAU8gMEjeAav4M16sl6sd+tjOlqxyp1d8AfW5w8VbJq2</latexit>

,
<latexit sha1_base64="MNQa7C089rK5DLkHeV0BVDlFG9w=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW9OKxBWMLbSib7bRdu9mE3Y1QQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsHDzpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHt1O/+YRK81jem3GCQUQHkvc5o8ZKjbNuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGp3eRpFOEIjuEUPLiEGtxBHXxggPAMr/DmPDovzrvzMW8tOPnMIfyB8/kD4ayMhA==</latexit><latexit sha1_base64="MNQa7C089rK5DLkHeV0BVDlFG9w=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW9OKxBWMLbSib7bRdu9mE3Y1QQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsHDzpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHt1O/+YRK81jem3GCQUQHkvc5o8ZKjbNuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGp3eRpFOEIjuEUPLiEGtxBHXxggPAMr/DmPDovzrvzMW8tOPnMIfyB8/kD4ayMhA==</latexit><latexit sha1_base64="MNQa7C089rK5DLkHeV0BVDlFG9w=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW9OKxBWMLbSib7bRdu9mE3Y1QQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsHDzpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHt1O/+YRK81jem3GCQUQHkvc5o8ZKjbNuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGp3eRpFOEIjuEUPLiEGtxBHXxggPAMr/DmPDovzrvzMW8tOPnMIfyB8/kD4ayMhA==</latexit><latexit sha1_base64="MNQa7C089rK5DLkHeV0BVDlFG9w=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBPVW9OKxBWMLbSib7bRdu9mE3Y1QQn+BFw8qXv1L3vw3btsctPXBwOO9GWbmhYng2rjut1NYWV1b3yhulra2d3b3yvsHDzpOFUOfxSJWrZBqFFyib7gR2EoU0igU2AxHt1O/+YRK81jem3GCQUQHkvc5o8ZKjbNuueJW3RnIMvFyUoEc9W75q9OLWRqhNExQrduem5ggo8pwJnBS6qQaE8pGdIBtSyWNUAfZ7NAJObFKj/RjZUsaMlN/T2Q00nochbYzomaoF72p+J/XTk3/Ksi4TFKDks0X9VNBTEymX5MeV8iMGFtCmeL2VsKGVFFmbDYlG4K3+PIy8c+r11WvcVGp3eRpFOEIjuEUPLiEGtxBHXxggPAMr/DmPDovzrvzMW8tOPnMIfyB8/kD4ayMhA==</latexit>

FEM ⇠ q2e
r2

<latexit sha1_base64="QUIk1hwvCgx/4zP0vnG5E3Hw4BQ=">AAACDHicbVDLSgNBEJz1GeMr6tHLYBQ8hV0R1FtQFC9CBGOEbFxmJ71xyOzDmV4xLPsDXvwVLx5UvPoB3vwbJ4+DGgu6Kaq6menyEyk02vaXNTE5NT0zW5grzi8sLi2XVlYvdZwqDnUey1hd+UyDFBHUUaCEq0QBC30JDb971Pcbd6C0iKML7CXQClknEoHgDI3klTZPvMxFuMfs+CzPqatFSN1AMZ7denC9k2fKNK9Utiv2AHScOCNSJiPUvNKn2455GkKEXDKtm46dYCtjCgWXkBfdVEPCeJd1oGloxELQrWxwTU63jNKmQaxMRUgH6s+NjIVa90LfTIYMb/Rfry/+5zVTDPZbmYiSFCHiw4eCVFKMaT8a2hYKOMqeIYwrYf5K+Q0zWaAJsGhCcP6ePE7qO5WDinO+W64ejtIokHWyQbaJQ/ZIlZySGqkTTh7IE3khr9aj9Wy9We/D0QlrtLNGfsH6+AYRTZvD</latexit><latexit sha1_base64="QUIk1hwvCgx/4zP0vnG5E3Hw4BQ=">AAACDHicbVDLSgNBEJz1GeMr6tHLYBQ8hV0R1FtQFC9CBGOEbFxmJ71xyOzDmV4xLPsDXvwVLx5UvPoB3vwbJ4+DGgu6Kaq6menyEyk02vaXNTE5NT0zW5grzi8sLi2XVlYvdZwqDnUey1hd+UyDFBHUUaCEq0QBC30JDb971Pcbd6C0iKML7CXQClknEoHgDI3klTZPvMxFuMfs+CzPqatFSN1AMZ7denC9k2fKNK9Utiv2AHScOCNSJiPUvNKn2455GkKEXDKtm46dYCtjCgWXkBfdVEPCeJd1oGloxELQrWxwTU63jNKmQaxMRUgH6s+NjIVa90LfTIYMb/Rfry/+5zVTDPZbmYiSFCHiw4eCVFKMaT8a2hYKOMqeIYwrYf5K+Q0zWaAJsGhCcP6ePE7qO5WDinO+W64ejtIokHWyQbaJQ/ZIlZySGqkTTh7IE3khr9aj9Wy9We/D0QlrtLNGfsH6+AYRTZvD</latexit><latexit sha1_base64="QUIk1hwvCgx/4zP0vnG5E3Hw4BQ=">AAACDHicbVDLSgNBEJz1GeMr6tHLYBQ8hV0R1FtQFC9CBGOEbFxmJ71xyOzDmV4xLPsDXvwVLx5UvPoB3vwbJ4+DGgu6Kaq6menyEyk02vaXNTE5NT0zW5grzi8sLi2XVlYvdZwqDnUey1hd+UyDFBHUUaCEq0QBC30JDb971Pcbd6C0iKML7CXQClknEoHgDI3klTZPvMxFuMfs+CzPqatFSN1AMZ7denC9k2fKNK9Utiv2AHScOCNSJiPUvNKn2455GkKEXDKtm46dYCtjCgWXkBfdVEPCeJd1oGloxELQrWxwTU63jNKmQaxMRUgH6s+NjIVa90LfTIYMb/Rfry/+5zVTDPZbmYiSFCHiw4eCVFKMaT8a2hYKOMqeIYwrYf5K+Q0zWaAJsGhCcP6ePE7qO5WDinO+W64ejtIokHWyQbaJQ/ZIlZySGqkTTh7IE3khr9aj9Wy9We/D0QlrtLNGfsH6+AYRTZvD</latexit><latexit sha1_base64="QUIk1hwvCgx/4zP0vnG5E3Hw4BQ=">AAACDHicbVDLSgNBEJz1GeMr6tHLYBQ8hV0R1FtQFC9CBGOEbFxmJ71xyOzDmV4xLPsDXvwVLx5UvPoB3vwbJ4+DGgu6Kaq6menyEyk02vaXNTE5NT0zW5grzi8sLi2XVlYvdZwqDnUey1hd+UyDFBHUUaCEq0QBC30JDb971Pcbd6C0iKML7CXQClknEoHgDI3klTZPvMxFuMfs+CzPqatFSN1AMZ7denC9k2fKNK9Utiv2AHScOCNSJiPUvNKn2455GkKEXDKtm46dYCtjCgWXkBfdVEPCeJd1oGloxELQrWxwTU63jNKmQaxMRUgH6s+NjIVa90LfTIYMb/Rfry/+5zVTDPZbmYiSFCHiw4eCVFKMaT8a2hYKOMqeIYwrYf5K+Q0zWaAJsGhCcP6ePE7qO5WDinO+W64ejtIokHWyQbaJQ/ZIlZySGqkTTh7IE3khr9aj9Wy9We/D0QlrtLNGfsH6+AYRTZvD</latexit>

Fgrav ⇠ m2
e

r2
<latexit sha1_base64="6+aqfGuM1G1q0gFZMb3lEFMTx68=">AAACDnicbVBNS8NAEN34WetX1aOXxaJ4KokI6k0UxGMFawtNDZvtpC7uJmF3IpaQf+DFv+LFg4pXz978N24/Dmp9MMPjvRl254WpFAZd98uZmp6ZnZsvLZQXl5ZXVitr61cmyTSHBk9kolshMyBFDA0UKKGVamAqlNAMb08HfvMOtBFJfIn9FDqK9WIRCc7QSkFl5yzIfYR7zHua3RUF9Y1Q1I8047kK4HqvyLVtQaXq1twh6CTxxqRKxqgHlU+/m/BMQYxcMmPanptiJ2caBZdQlP3MQMr4LetB29KYKTCdfHhPQbet0qVRom3FSIfqz42cKWP6KrSTiuGN+esNxP+8dobRYScXcZohxHz0UJRJigkdhEO7QgNH2beEcS3sXym/YTYLtBGWbQje35MnSWOvdlTzLvarxyfjNEpkk2yRXeKRA3JMzkmdNAgnD+SJvJBX59F5dt6c99HolDPe2SC/4Hx8Ayu+nPE=</latexit><latexit sha1_base64="6+aqfGuM1G1q0gFZMb3lEFMTx68=">AAACDnicbVBNS8NAEN34WetX1aOXxaJ4KokI6k0UxGMFawtNDZvtpC7uJmF3IpaQf+DFv+LFg4pXz978N24/Dmp9MMPjvRl254WpFAZd98uZmp6ZnZsvLZQXl5ZXVitr61cmyTSHBk9kolshMyBFDA0UKKGVamAqlNAMb08HfvMOtBFJfIn9FDqK9WIRCc7QSkFl5yzIfYR7zHua3RUF9Y1Q1I8047kK4HqvyLVtQaXq1twh6CTxxqRKxqgHlU+/m/BMQYxcMmPanptiJ2caBZdQlP3MQMr4LetB29KYKTCdfHhPQbet0qVRom3FSIfqz42cKWP6KrSTiuGN+esNxP+8dobRYScXcZohxHz0UJRJigkdhEO7QgNH2beEcS3sXym/YTYLtBGWbQje35MnSWOvdlTzLvarxyfjNEpkk2yRXeKRA3JMzkmdNAgnD+SJvJBX59F5dt6c99HolDPe2SC/4Hx8Ayu+nPE=</latexit><latexit sha1_base64="6+aqfGuM1G1q0gFZMb3lEFMTx68=">AAACDnicbVBNS8NAEN34WetX1aOXxaJ4KokI6k0UxGMFawtNDZvtpC7uJmF3IpaQf+DFv+LFg4pXz978N24/Dmp9MMPjvRl254WpFAZd98uZmp6ZnZsvLZQXl5ZXVitr61cmyTSHBk9kolshMyBFDA0UKKGVamAqlNAMb08HfvMOtBFJfIn9FDqK9WIRCc7QSkFl5yzIfYR7zHua3RUF9Y1Q1I8047kK4HqvyLVtQaXq1twh6CTxxqRKxqgHlU+/m/BMQYxcMmPanptiJ2caBZdQlP3MQMr4LetB29KYKTCdfHhPQbet0qVRom3FSIfqz42cKWP6KrSTiuGN+esNxP+8dobRYScXcZohxHz0UJRJigkdhEO7QgNH2beEcS3sXym/YTYLtBGWbQje35MnSWOvdlTzLvarxyfjNEpkk2yRXeKRA3JMzkmdNAgnD+SJvJBX59F5dt6c99HolDPe2SC/4Hx8Ayu+nPE=</latexit><latexit sha1_base64="6+aqfGuM1G1q0gFZMb3lEFMTx68=">AAACDnicbVBNS8NAEN34WetX1aOXxaJ4KokI6k0UxGMFawtNDZvtpC7uJmF3IpaQf+DFv+LFg4pXz978N24/Dmp9MMPjvRl254WpFAZd98uZmp6ZnZsvLZQXl5ZXVitr61cmyTSHBk9kolshMyBFDA0UKKGVamAqlNAMb08HfvMOtBFJfIn9FDqK9WIRCc7QSkFl5yzIfYR7zHua3RUF9Y1Q1I8047kK4HqvyLVtQaXq1twh6CTxxqRKxqgHlU+/m/BMQYxcMmPanptiJ2caBZdQlP3MQMr4LetB29KYKTCdfHhPQbet0qVRom3FSIfqz42cKWP6KrSTiuGN+esNxP+8dobRYScXcZohxHz0UJRJigkdhEO7QgNH2beEcS3sXym/YTYLtBGWbQje35MnSWOvdlTzLvarxyfjNEpkk2yRXeKRA3JMzkmdNAgnD+SJvJBX59F5dt6c99HolDPe2SC/4Hx8Ayu+nPE=</latexit>

)
<latexit sha1_base64="xdyzNRG1T6utdUhqJakomXVh9TY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gxYOHKsYW2lA22027dJMNuxOlhP4MLx5UvPpvvPlv3LY5aOuDgcd7M8zMC1MpDLrut7O0vLK6tl7aKG9ube/sVvb2H4zKNOM+U1LpVkgNlyLhPgqUvJVqTuNQ8mY4vJr4zUeujVDJPY5SHsS0n4hIMIpWanfuRH+AVGv11K1U3Zo7BVkkXkGqUKDRrXx1eoplMU+QSWpM23NTDHKqUTDJx+VOZnhK2ZD2edvShMbcBPn05DE5tkqPRErbSpBM1d8TOY2NGcWh7YwpDsy8NxH/89oZRhdBLpI0Q56w2aIokwQVmfxPekJzhnJkCWVa2FsJG1BNGdqUyjYEb/7lReKf1i5r3u1ZtX5TpFGCQziCE/DgHOpwDQ3wgYGCZ3iFNwedF+fd+Zi1LjnFzAH8gfP5A/5dkUs=</latexit><latexit sha1_base64="xdyzNRG1T6utdUhqJakomXVh9TY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gxYOHKsYW2lA22027dJMNuxOlhP4MLx5UvPpvvPlv3LY5aOuDgcd7M8zMC1MpDLrut7O0vLK6tl7aKG9ube/sVvb2H4zKNOM+U1LpVkgNlyLhPgqUvJVqTuNQ8mY4vJr4zUeujVDJPY5SHsS0n4hIMIpWanfuRH+AVGv11K1U3Zo7BVkkXkGqUKDRrXx1eoplMU+QSWpM23NTDHKqUTDJx+VOZnhK2ZD2edvShMbcBPn05DE5tkqPRErbSpBM1d8TOY2NGcWh7YwpDsy8NxH/89oZRhdBLpI0Q56w2aIokwQVmfxPekJzhnJkCWVa2FsJG1BNGdqUyjYEb/7lReKf1i5r3u1ZtX5TpFGCQziCE/DgHOpwDQ3wgYGCZ3iFNwedF+fd+Zi1LjnFzAH8gfP5A/5dkUs=</latexit><latexit sha1_base64="xdyzNRG1T6utdUhqJakomXVh9TY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gxYOHKsYW2lA22027dJMNuxOlhP4MLx5UvPpvvPlv3LY5aOuDgcd7M8zMC1MpDLrut7O0vLK6tl7aKG9ube/sVvb2H4zKNOM+U1LpVkgNlyLhPgqUvJVqTuNQ8mY4vJr4zUeujVDJPY5SHsS0n4hIMIpWanfuRH+AVGv11K1U3Zo7BVkkXkGqUKDRrXx1eoplMU+QSWpM23NTDHKqUTDJx+VOZnhK2ZD2edvShMbcBPn05DE5tkqPRErbSpBM1d8TOY2NGcWh7YwpDsy8NxH/89oZRhdBLpI0Q56w2aIokwQVmfxPekJzhnJkCWVa2FsJG1BNGdqUyjYEb/7lReKf1i5r3u1ZtX5TpFGCQziCE/DgHOpwDQ3wgYGCZ3iFNwedF+fd+Zi1LjnFzAH8gfP5A/5dkUs=</latexit><latexit sha1_base64="xdyzNRG1T6utdUhqJakomXVh9TY=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gxYOHKsYW2lA22027dJMNuxOlhP4MLx5UvPpvvPlv3LY5aOuDgcd7M8zMC1MpDLrut7O0vLK6tl7aKG9ube/sVvb2H4zKNOM+U1LpVkgNlyLhPgqUvJVqTuNQ8mY4vJr4zUeujVDJPY5SHsS0n4hIMIpWanfuRH+AVGv11K1U3Zo7BVkkXkGqUKDRrXx1eoplMU+QSWpM23NTDHKqUTDJx+VOZnhK2ZD2edvShMbcBPn05DE5tkqPRErbSpBM1d8TOY2NGcWh7YwpDsy8NxH/89oZRhdBLpI0Q56w2aIokwQVmfxPekJzhnJkCWVa2FsJG1BNGdqUyjYEb/7lReKf1i5r3u1ZtX5TpFGCQziCE/DgHOpwDQ3wgYGCZ3iFNwedF+fd+Zi1LjnFzAH8gfP5A/5dkUs=</latexit>
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Evidence for the WGC

• Many string theory examples Arkani-Hamed et al. ’06; 
Heidenreich, Reece, T.R. ‘16 

• Black hole entropy arguments Fisher, Mogni ’16; Cheng, Liu, 
Remmen ‘18 

• Cosmic censorship argument Crisford, Horowitz, Santos ’17; 
Horowitz, Santos ’19 

• Holographic arguments Harlow ’15; Urbano ’18; Montero ‘18 
• Scattering arguments Cheung, Remmen ’14; Hamada, Noumi, Shiu ’18; 

Arkani-Hamed, Huang ‘19 

• Relaxation argument Hod ‘17 



A WGC Inconsistency

• Consider (d+1)-dimensional U(1) theory 
satisfying WGC 

• KK reduce on small circle 
• Find violation of WGC in d dimensions!

Heidenreich, Reece, T.R. ‘15



Towers of Superextremal Particles

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M
<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

Q = M
<latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit>
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Variants

• Superextremal particles at: 
• Infinitely many sites in the charge lattice 

(Tower WGC) 
• Every charge site in a sublattice (sLWGC) 
• Every site in the charge lattice (LWGC)

Andriolo, Junghans, Noemi, Shiu ’18
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Heidenreich, Reece, T.R. ’16
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WGCd
⇠) T/sLWGCd+1
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Phenomenological Implications 
of a Strong WGC

• Axion decay constants sub-Planckian AMNV ’06, T.R. ’14, 
’15, Brown, Cottrell, Shiu, Soler ‘15 

• Photon exactly massless Reece ‘18 
• QCD axion decay constant below GUT scale 

Heidenreich, Reece, T.R. '16 
• Chromonatural inflation incompatible with GUTs 

Heidenreich, Reece, T.R. '17 
• … 



Evidence for the T/sLWGC

• String orbifold compactifications Heidenreich, Reece, T.R. 
’16 

• Perturbative string theory—follows from 
modular invariance Heidenreich, Reece, T.R. ’16; Montero, Shiu, Soler 
’16 

• Certain classes of BPS states in IIA 
compactifications Grimm, Valenzuela, Palti ’18 

• F-theory compactifications to 4d/6d Lee, Lerche, 
Weigand ’18, ’18, ‘19 

• Scalar field theories, by infrared consistency 
Andriolo, Junghans, Noemi, Shiu ‘18



A T/sLWGC 
Counterexample?



BPS States

• In theories with 8+ supercharges, charged states must satisfy 
BPS bound: 

• Central charge    depends on moduli     , charge    of state 
• 4d:    complex. 5d:    real 
• States that saturate the BPS bound are called BPS states 
• In 5d theories from M-theory on CY3, M2-brane BPS states 

counted by Gopakumar-Vafa invariants
Gopakumar, Vafa, ’98
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<latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit>

ai
<latexit sha1_base64="ZBBM7Dsc9jFTK5YQeLTzS8UOIhQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FETxWNLbQhrLZbtqlm03YnQgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94NEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj66nfeuLaiEQ94DjlQUwHSkSCUbTSPe2JXrXm1t0ZyDLxClKDAs1e9avbT1gWc4VMUmM6nptikFONgkk+qXQzw1PKRnTAO5YqGnMT5LNTJ+TEKn0SJdqWQjJTf0/kNDZmHIe2M6Y4NIveVPzP62QYXQa5UGmGXLH5oiiTBBMy/Zv0heYM5dgSyrSwtxI2pJoytOlUbAje4svLxD+rX9W9u/Na46ZIowxHcAyn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3lrySlmDuEPnM8frBGNmA==</latexit><latexit sha1_base64="ZBBM7Dsc9jFTK5YQeLTzS8UOIhQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FETxWNLbQhrLZbtqlm03YnQgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94NEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj66nfeuLaiEQ94DjlQUwHSkSCUbTSPe2JXrXm1t0ZyDLxClKDAs1e9avbT1gWc4VMUmM6nptikFONgkk+qXQzw1PKRnTAO5YqGnMT5LNTJ+TEKn0SJdqWQjJTf0/kNDZmHIe2M6Y4NIveVPzP62QYXQa5UGmGXLH5oiiTBBMy/Zv0heYM5dgSyrSwtxI2pJoytOlUbAje4svLxD+rX9W9u/Na46ZIowxHcAyn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3lrySlmDuEPnM8frBGNmA==</latexit><latexit sha1_base64="ZBBM7Dsc9jFTK5YQeLTzS8UOIhQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FETxWNLbQhrLZbtqlm03YnQgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94NEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj66nfeuLaiEQ94DjlQUwHSkSCUbTSPe2JXrXm1t0ZyDLxClKDAs1e9avbT1gWc4VMUmM6nptikFONgkk+qXQzw1PKRnTAO5YqGnMT5LNTJ+TEKn0SJdqWQjJTf0/kNDZmHIe2M6Y4NIveVPzP62QYXQa5UGmGXLH5oiiTBBMy/Zv0heYM5dgSyrSwtxI2pJoytOlUbAje4svLxD+rX9W9u/Na46ZIowxHcAyn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3lrySlmDuEPnM8frBGNmA==</latexit><latexit sha1_base64="ZBBM7Dsc9jFTK5YQeLTzS8UOIhQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FETxWNLbQhrLZbtqlm03YnQgl9Cd48aDi1X/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94NEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj66nfeuLaiEQ94DjlQUwHSkSCUbTSPe2JXrXm1t0ZyDLxClKDAs1e9avbT1gWc4VMUmM6nptikFONgkk+qXQzw1PKRnTAO5YqGnMT5LNTJ+TEKn0SJdqWQjJTf0/kNDZmHIe2M6Y4NIveVPzP62QYXQa5UGmGXLH5oiiTBBMy/Zv0heYM5dgSyrSwtxI2pJoytOlUbAje4svLxD+rX9W9u/Na46ZIowxHcAyn4MEFNOAWmuADgwE8wyu8OdJ5cd6dj3lrySlmDuEPnM8frBGNmA==</latexit>

qi
<latexit sha1_base64="+leWQ4vgwfuJFGyhTG3BiN8R23A=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggseKxhbaUDbbTbt0s4m7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfTJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwauI3n7g2IlH3OEp5ENO+EpFgFK1099gV3UrVrblTkEXiFaQKBRrdylenl7As5gqZpMa0PTfFIKcaBZN8XO5khqeUDWmfty1VNOYmyKenjsmxVXokSrQthWSq/p7IaWzMKA5tZ0xxYOa9ifif184wughyodIMuWKzRVEmCSZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2xC8+ZcXiX9au6x5t2fV+nWRRgkO4QhOwINzqMMNNMAHBn14hld4c6Tz4rw7H7PWJaeYOYA/cD5/AMRhjag=</latexit><latexit sha1_base64="+leWQ4vgwfuJFGyhTG3BiN8R23A=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggseKxhbaUDbbTbt0s4m7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfTJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwauI3n7g2IlH3OEp5ENO+EpFgFK1099gV3UrVrblTkEXiFaQKBRrdylenl7As5gqZpMa0PTfFIKcaBZN8XO5khqeUDWmfty1VNOYmyKenjsmxVXokSrQthWSq/p7IaWzMKA5tZ0xxYOa9ifif184wughyodIMuWKzRVEmCSZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2xC8+ZcXiX9au6x5t2fV+nWRRgkO4QhOwINzqMMNNMAHBn14hld4c6Tz4rw7H7PWJaeYOYA/cD5/AMRhjag=</latexit><latexit sha1_base64="+leWQ4vgwfuJFGyhTG3BiN8R23A=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggseKxhbaUDbbTbt0s4m7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfTJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwauI3n7g2IlH3OEp5ENO+EpFgFK1099gV3UrVrblTkEXiFaQKBRrdylenl7As5gqZpMa0PTfFIKcaBZN8XO5khqeUDWmfty1VNOYmyKenjsmxVXokSrQthWSq/p7IaWzMKA5tZ0xxYOa9ifif184wughyodIMuWKzRVEmCSZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2xC8+ZcXiX9au6x5t2fV+nWRRgkO4QhOwINzqMMNNMAHBn14hld4c6Tz4rw7H7PWJaeYOYA/cD5/AMRhjag=</latexit><latexit sha1_base64="+leWQ4vgwfuJFGyhTG3BiN8R23A=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggseKxhbaUDbbTbt0s4m7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfTJJpxn2WyES3Qmq4FIr7KFDyVqo5jUPJm+HwauI3n7g2IlH3OEp5ENO+EpFgFK1099gV3UrVrblTkEXiFaQKBRrdylenl7As5gqZpMa0PTfFIKcaBZN8XO5khqeUDWmfty1VNOYmyKenjsmxVXokSrQthWSq/p7IaWzMKA5tZ0xxYOa9ifif184wughyodIMuWKzRVEmCSZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2xC8+ZcXiX9au6x5t2fV+nWRRgkO4QhOwINzqMMNNMAHBn14hld4c6Tz4rw7H7PWJaeYOYA/cD5/AMRhjag=</latexit>

m � |⇣qi(ai)|
<latexit sha1_base64="65m1XWdSq06mcX23hxciXALjrNA=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZREBPVW8OJJKhhbaEPYbCft0s1HdzdCTYsX/4oXDype/Rfe/Ddu2xy09cHA470ZZub5CWdSWda3sbC4tLyyWlgrrm9sbm2bO7t3Mk4FBYfGPBYNn0jgLAJHMcWhkQggoc+h7vcux379HoRkcXSrBgm4IelELGCUKC155n6IWx3o42HrARTxsr7HRmXiseOhZ5asijUBnid2TkooR80zv1rtmKYhRIpyImXTthLlZkQoRjmMiq1UQkJoj3SgqWlEQpBuNnlhhI+00sZBLHRFCk/U3xMZCaUchL7uDInqyllvLP7nNVMVnLsZi5JUQUSni4KUYxXjcR64zQRQxQeaECqYvhXTLhGEKp1aUYdgz748T5yTykXFvjktVa/zNAroAB2iMrLRGaqiK1RDDqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPIzyW3Q==</latexit><latexit sha1_base64="65m1XWdSq06mcX23hxciXALjrNA=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZREBPVW8OJJKhhbaEPYbCft0s1HdzdCTYsX/4oXDype/Rfe/Ddu2xy09cHA470ZZub5CWdSWda3sbC4tLyyWlgrrm9sbm2bO7t3Mk4FBYfGPBYNn0jgLAJHMcWhkQggoc+h7vcux379HoRkcXSrBgm4IelELGCUKC155n6IWx3o42HrARTxsr7HRmXiseOhZ5asijUBnid2TkooR80zv1rtmKYhRIpyImXTthLlZkQoRjmMiq1UQkJoj3SgqWlEQpBuNnlhhI+00sZBLHRFCk/U3xMZCaUchL7uDInqyllvLP7nNVMVnLsZi5JUQUSni4KUYxXjcR64zQRQxQeaECqYvhXTLhGEKp1aUYdgz748T5yTykXFvjktVa/zNAroAB2iMrLRGaqiK1RDDqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPIzyW3Q==</latexit><latexit sha1_base64="65m1XWdSq06mcX23hxciXALjrNA=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZREBPVW8OJJKhhbaEPYbCft0s1HdzdCTYsX/4oXDype/Rfe/Ddu2xy09cHA470ZZub5CWdSWda3sbC4tLyyWlgrrm9sbm2bO7t3Mk4FBYfGPBYNn0jgLAJHMcWhkQggoc+h7vcux379HoRkcXSrBgm4IelELGCUKC155n6IWx3o42HrARTxsr7HRmXiseOhZ5asijUBnid2TkooR80zv1rtmKYhRIpyImXTthLlZkQoRjmMiq1UQkJoj3SgqWlEQpBuNnlhhI+00sZBLHRFCk/U3xMZCaUchL7uDInqyllvLP7nNVMVnLsZi5JUQUSni4KUYxXjcR64zQRQxQeaECqYvhXTLhGEKp1aUYdgz748T5yTykXFvjktVa/zNAroAB2iMrLRGaqiK1RDDqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPIzyW3Q==</latexit><latexit sha1_base64="65m1XWdSq06mcX23hxciXALjrNA=">AAACAXicbVBNS8NAEN34WetX1JN4WSxCvZREBPVW8OJJKhhbaEPYbCft0s1HdzdCTYsX/4oXDype/Rfe/Ddu2xy09cHA470ZZub5CWdSWda3sbC4tLyyWlgrrm9sbm2bO7t3Mk4FBYfGPBYNn0jgLAJHMcWhkQggoc+h7vcux379HoRkcXSrBgm4IelELGCUKC155n6IWx3o42HrARTxsr7HRmXiseOhZ5asijUBnid2TkooR80zv1rtmKYhRIpyImXTthLlZkQoRjmMiq1UQkJoj3SgqWlEQpBuNnlhhI+00sZBLHRFCk/U3xMZCaUchL7uDInqyllvLP7nNVMVnLsZi5JUQUSni4KUYxXjcR64zQRQxQeaECqYvhXTLhGEKp1aUYdgz748T5yTykXFvjktVa/zNAroAB2iMrLRGaqiK1RDDqLoET2jV/RmPBkvxrvxMW1dMPKZPfQHxucPIzyW3Q==</latexit>

⇣
<latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit>

⇣
<latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit><latexit sha1_base64="uvaMNoB0Odu9lunCdV/DzCWTi8M=">AAAB63icbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG8FETxWMLbQhrLZTtqlm03YnQg19Dd48aDi1T/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLK6tr6RnmzsrW9s7tX3T94MEmmOfg8kYluh8yAFAp8FCihnWpgcSihFY6up37rEbQRibrHcQpBzAZKRIIztJLffQJkvWrNrbsz0GXiFaRGCjR71a9uP+FZDAq5ZMZ0PDfFIGcaBZcwqXQzAynjIzaAjqWKxWCCfHbshJ5YpU+jRNtSSGfq74mcxcaM49B2xgyHZtGbiv95nQyjyyAXKs0QFJ8vijJJMaHTz2lfaOAox5YwroW9lfIh04yjzadiQ/AWX14m/ln9qu7dndcaN0UaZXJEjskp8cgFaZBb0iQ+4USQZ/JK3hzlvDjvzse8teQUM4fkD5zPH1YvjpM=</latexit>



BPS Bound

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M
<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

M = |⇣Q|
<latexit sha1_base64="Ft4q3dSwIyevQmW6VkAHZS4VGSw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R1IMQ9OJFSMA1gWQJs5PeZMjsw5nZQEzyHV48qHj1Z7z5N06SPWhiQUNR1U13l58IrrRtf1tLyyura+u5jfzm1vbObmFv/0HFqWTosljEsu5ThYJH6GquBdYTiTT0Bdb83s3Er/VRKh5H93qQoBfSTsQDzqg2kndHrsio+YSatqqjVqFol+wpyCJxMlKEDJVW4avZjlkaYqSZoEo1HDvR3pBKzZnAcb6ZKkwo69EONgyNaIjKG06PHpNjo7RJEEtTkSZT9ffEkIZKDULfdIZUd9W8NxH/8xqpDi68IY+SVGPEZouCVBAdk0kCpM0lMi0GhlAmubmVsC6VlGmTU96E4My/vEjc09JlyameFcvXWRo5OIQjOAEHzqEMt1ABFxg8wjO8wpvVt16sd+tj1rpkZTMH8AfW5w9DFpFS</latexit><latexit sha1_base64="Ft4q3dSwIyevQmW6VkAHZS4VGSw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R1IMQ9OJFSMA1gWQJs5PeZMjsw5nZQEzyHV48qHj1Z7z5N06SPWhiQUNR1U13l58IrrRtf1tLyyura+u5jfzm1vbObmFv/0HFqWTosljEsu5ThYJH6GquBdYTiTT0Bdb83s3Er/VRKh5H93qQoBfSTsQDzqg2kndHrsio+YSatqqjVqFol+wpyCJxMlKEDJVW4avZjlkaYqSZoEo1HDvR3pBKzZnAcb6ZKkwo69EONgyNaIjKG06PHpNjo7RJEEtTkSZT9ffEkIZKDULfdIZUd9W8NxH/8xqpDi68IY+SVGPEZouCVBAdk0kCpM0lMi0GhlAmubmVsC6VlGmTU96E4My/vEjc09JlyameFcvXWRo5OIQjOAEHzqEMt1ABFxg8wjO8wpvVt16sd+tj1rpkZTMH8AfW5w9DFpFS</latexit><latexit sha1_base64="Ft4q3dSwIyevQmW6VkAHZS4VGSw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R1IMQ9OJFSMA1gWQJs5PeZMjsw5nZQEzyHV48qHj1Z7z5N06SPWhiQUNR1U13l58IrrRtf1tLyyura+u5jfzm1vbObmFv/0HFqWTosljEsu5ThYJH6GquBdYTiTT0Bdb83s3Er/VRKh5H93qQoBfSTsQDzqg2kndHrsio+YSatqqjVqFol+wpyCJxMlKEDJVW4avZjlkaYqSZoEo1HDvR3pBKzZnAcb6ZKkwo69EONgyNaIjKG06PHpNjo7RJEEtTkSZT9ffEkIZKDULfdIZUd9W8NxH/8xqpDi68IY+SVGPEZouCVBAdk0kCpM0lMi0GhlAmubmVsC6VlGmTU96E4My/vEjc09JlyameFcvXWRo5OIQjOAEHzqEMt1ABFxg8wjO8wpvVt16sd+tj1rpkZTMH8AfW5w9DFpFS</latexit><latexit sha1_base64="Ft4q3dSwIyevQmW6VkAHZS4VGSw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R1IMQ9OJFSMA1gWQJs5PeZMjsw5nZQEzyHV48qHj1Z7z5N06SPWhiQUNR1U13l58IrrRtf1tLyyura+u5jfzm1vbObmFv/0HFqWTosljEsu5ThYJH6GquBdYTiTT0Bdb83s3Er/VRKh5H93qQoBfSTsQDzqg2kndHrsio+YSatqqjVqFol+wpyCJxMlKEDJVW4avZjlkaYqSZoEo1HDvR3pBKzZnAcb6ZKkwo69EONgyNaIjKG06PHpNjo7RJEEtTkSZT9ffEkIZKDULfdIZUd9W8NxH/8xqpDi68IY+SVGPEZouCVBAdk0kCpM0lMi0GhlAmubmVsC6VlGmTU96E4My/vEjc09JlyameFcvXWRo5OIQjOAEHzqEMt1ABFxg8wjO8wpvVt16sd+tj1rpkZTMH8AfW5w9DFpFS</latexit>

No states allowed here

BPS



BPS vs. WGC

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M
<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

No states allowed 

M = |⇣Q| = Q
<latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit>

BPS

Satis
fy W

GC

Do not satisfy 
WGC

BHE

BPS = BHE ) Only BPS states satisfy WGC!
<latexit sha1_base64="NaUjz9BZpnPN7LqnRoEcLc4STe8="></latexit><latexit sha1_base64="NaUjz9BZpnPN7LqnRoEcLc4STe8="></latexit><latexit sha1_base64="NaUjz9BZpnPN7LqnRoEcLc4STe8="></latexit><latexit sha1_base64="NaUjz9BZpnPN7LqnRoEcLc4STe8="></latexit>



A T/sLWGC Counterexample?

• At conifold singularity in IIA/M-theory, only 
states of charge q = 1 become massless: 

• No tower of BPS states! 
• GMSV conifold:

mq=1 ! 0, mq 6=1 ! 0.
<latexit sha1_base64="7DWJc7qu5/gMYvV8H43OyZKMH3Y=">AAACHHicbVBNS8NAEN34WetX1KOXxSJ4kJBIQT0IBS89VjC20ISw2W7apZtNurtRSmh/iBf/ihcPKl48CP4bN20P2vpg4PHeDDPzwpRRqWz721haXlldWy9tlDe3tnd2zb39O5lkAhMXJywRrRBJwignrqKKkVYqCIpDRpph/7rwm/dESJrwWzVMiR+jLqcRxUhpKTCrcZAPrpwR9ATt9hQSInmA9ul4PC4M6HEygPOuFZgV27IngIvEmZEKmKERmJ9eJ8FZTLjCDEnZduxU+TkSimJGRmUvkyRFuI+6pK0pRzGRfj75bgSPtdKBUSJ0cQUn6u+JHMVSDuNQd8ZI9eS8V4j/ee1MRRd+TnmaKcLxdFGUMagSWEQFO1QQrNhQE4QF1bdC3EMCYaUDLesQnPmXF4l7Zl1azk21UqvP0iiBQ3AEToADzkEN1EEDuACDR/AMXsGb8WS8GO/Gx7R1yZjNHIA/ML5+AAHqoXQ=</latexit><latexit sha1_base64="7DWJc7qu5/gMYvV8H43OyZKMH3Y=">AAACHHicbVBNS8NAEN34WetX1KOXxSJ4kJBIQT0IBS89VjC20ISw2W7apZtNurtRSmh/iBf/ihcPKl48CP4bN20P2vpg4PHeDDPzwpRRqWz721haXlldWy9tlDe3tnd2zb39O5lkAhMXJywRrRBJwignrqKKkVYqCIpDRpph/7rwm/dESJrwWzVMiR+jLqcRxUhpKTCrcZAPrpwR9ATt9hQSInmA9ul4PC4M6HEygPOuFZgV27IngIvEmZEKmKERmJ9eJ8FZTLjCDEnZduxU+TkSimJGRmUvkyRFuI+6pK0pRzGRfj75bgSPtdKBUSJ0cQUn6u+JHMVSDuNQd8ZI9eS8V4j/ee1MRRd+TnmaKcLxdFGUMagSWEQFO1QQrNhQE4QF1bdC3EMCYaUDLesQnPmXF4l7Zl1azk21UqvP0iiBQ3AEToADzkEN1EEDuACDR/AMXsGb8WS8GO/Gx7R1yZjNHIA/ML5+AAHqoXQ=</latexit><latexit sha1_base64="7DWJc7qu5/gMYvV8H43OyZKMH3Y=">AAACHHicbVBNS8NAEN34WetX1KOXxSJ4kJBIQT0IBS89VjC20ISw2W7apZtNurtRSmh/iBf/ihcPKl48CP4bN20P2vpg4PHeDDPzwpRRqWz721haXlldWy9tlDe3tnd2zb39O5lkAhMXJywRrRBJwignrqKKkVYqCIpDRpph/7rwm/dESJrwWzVMiR+jLqcRxUhpKTCrcZAPrpwR9ATt9hQSInmA9ul4PC4M6HEygPOuFZgV27IngIvEmZEKmKERmJ9eJ8FZTLjCDEnZduxU+TkSimJGRmUvkyRFuI+6pK0pRzGRfj75bgSPtdKBUSJ0cQUn6u+JHMVSDuNQd8ZI9eS8V4j/ee1MRRd+TnmaKcLxdFGUMagSWEQFO1QQrNhQE4QF1bdC3EMCYaUDLesQnPmXF4l7Zl1azk21UqvP0iiBQ3AEToADzkEN1EEDuACDR/AMXsGb8WS8GO/Gx7R1yZjNHIA/ML5+AAHqoXQ=</latexit><latexit sha1_base64="7DWJc7qu5/gMYvV8H43OyZKMH3Y=">AAACHHicbVBNS8NAEN34WetX1KOXxSJ4kJBIQT0IBS89VjC20ISw2W7apZtNurtRSmh/iBf/ihcPKl48CP4bN20P2vpg4PHeDDPzwpRRqWz721haXlldWy9tlDe3tnd2zb39O5lkAhMXJywRrRBJwignrqKKkVYqCIpDRpph/7rwm/dESJrwWzVMiR+jLqcRxUhpKTCrcZAPrpwR9ATt9hQSInmA9ul4PC4M6HEygPOuFZgV27IngIvEmZEKmKERmJ9eJ8FZTLjCDEnZduxU+TkSimJGRmUvkyRFuI+6pK0pRzGRfj75bgSPtdKBUSJ0cQUn6u+JHMVSDuNQd8ZI9eS8V4j/ee1MRRd+TnmaKcLxdFGUMagSWEQFO1QQrNhQE4QF1bdC3EMCYaUDLesQnPmXF4l7Zl1azk21UqvP0iiBQ3AEToADzkEN1EEDuACDR/AMXsGb8WS8GO/Gx7R1yZjNHIA/ML5+AAHqoXQ=</latexit>

Greene, Morrison, Vafa ’96
<latexit sha1_base64="IjmDtPlGARSEJm8kOcATo23NG0k=">AAACAnicbVDLSgNBEJyNrxhfq970MhhEDyHsBlFzC3jQixDBPCAJYXbSmwyZnVlmZoUQAl78FS8eVLz6Fd78GyePgyYWNBRV3XR3BTFn2njet5NaWl5ZXUuvZzY2t7Z33N29qpaJolChkktVD4gGzgRUDDMc6rECEgUcakH/auzXHkBpJsW9GcTQikhXsJBRYqzUdg+uFYCAHL6VSjEtRQ5XSUjwSfG87Wa9vDcBXiT+jGTRDOW2+9XsSJpEIAzlROuG78WmNSTKMMphlGkmGmJC+6QLDUsFiUC3hpMfRvjYKh0cSmVLGDxRf08MSaT1IApsZ0RMT897Y/E/r5GY8LI1ZCJODAg6XRQmHBuJx4HgDlNADR9YQqhi9lZMe0QRamxsGRuCP//yIqkU8sW8f1fIls5maaTRITpCp8hHF6iEblAZVRBFj+gZvaI358l5cd6dj2lrypnN7KM/cD5/APTUle4=</latexit><latexit sha1_base64="IjmDtPlGARSEJm8kOcATo23NG0k=">AAACAnicbVDLSgNBEJyNrxhfq970MhhEDyHsBlFzC3jQixDBPCAJYXbSmwyZnVlmZoUQAl78FS8eVLz6Fd78GyePgyYWNBRV3XR3BTFn2njet5NaWl5ZXUuvZzY2t7Z33N29qpaJolChkktVD4gGzgRUDDMc6rECEgUcakH/auzXHkBpJsW9GcTQikhXsJBRYqzUdg+uFYCAHL6VSjEtRQ5XSUjwSfG87Wa9vDcBXiT+jGTRDOW2+9XsSJpEIAzlROuG78WmNSTKMMphlGkmGmJC+6QLDUsFiUC3hpMfRvjYKh0cSmVLGDxRf08MSaT1IApsZ0RMT897Y/E/r5GY8LI1ZCJODAg6XRQmHBuJx4HgDlNADR9YQqhi9lZMe0QRamxsGRuCP//yIqkU8sW8f1fIls5maaTRITpCp8hHF6iEblAZVRBFj+gZvaI358l5cd6dj2lrypnN7KM/cD5/APTUle4=</latexit><latexit sha1_base64="IjmDtPlGARSEJm8kOcATo23NG0k=">AAACAnicbVDLSgNBEJyNrxhfq970MhhEDyHsBlFzC3jQixDBPCAJYXbSmwyZnVlmZoUQAl78FS8eVLz6Fd78GyePgyYWNBRV3XR3BTFn2njet5NaWl5ZXUuvZzY2t7Z33N29qpaJolChkktVD4gGzgRUDDMc6rECEgUcakH/auzXHkBpJsW9GcTQikhXsJBRYqzUdg+uFYCAHL6VSjEtRQ5XSUjwSfG87Wa9vDcBXiT+jGTRDOW2+9XsSJpEIAzlROuG78WmNSTKMMphlGkmGmJC+6QLDUsFiUC3hpMfRvjYKh0cSmVLGDxRf08MSaT1IApsZ0RMT897Y/E/r5GY8LI1ZCJODAg6XRQmHBuJx4HgDlNADR9YQqhi9lZMe0QRamxsGRuCP//yIqkU8sW8f1fIls5maaTRITpCp8hHF6iEblAZVRBFj+gZvaI358l5cd6dj2lrypnN7KM/cD5/APTUle4=</latexit><latexit sha1_base64="IjmDtPlGARSEJm8kOcATo23NG0k=">AAACAnicbVDLSgNBEJyNrxhfq970MhhEDyHsBlFzC3jQixDBPCAJYXbSmwyZnVlmZoUQAl78FS8eVLz6Fd78GyePgyYWNBRV3XR3BTFn2njet5NaWl5ZXUuvZzY2t7Z33N29qpaJolChkktVD4gGzgRUDDMc6rECEgUcakH/auzXHkBpJsW9GcTQikhXsJBRYqzUdg+uFYCAHL6VSjEtRQ5XSUjwSfG87Wa9vDcBXiT+jGTRDOW2+9XsSJpEIAzlROuG78WmNSTKMMphlGkmGmJC+6QLDUsFiUC3hpMfRvjYKh0cSmVLGDxRf08MSaT1IApsZ0RMT897Y/E/r5GY8LI1ZCJODAg6XRQmHBuJx4HgDlNADR9YQqhi9lZMe0QRamxsGRuCP//yIqkU8sW8f1fIls5maaTRITpCp8hHF6iEblAZVRBFj+gZvaI358l5cd6dj2lrypnN7KM/cD5/APTUle4=</latexit>

Greene, Morrison, Strominger ’95
<latexit sha1_base64="k4fBCWfEOR0/uypHyWlObVZRwcY=">AAACCHicbVA9SwNBEN3zM8avU0ubxSBahHAXFE0XsNBGiOiZQBLC3maSLNnbPXb3hHCktfGv2Fio2PoT7Pw3bj4KTXww8Hhvhpl5YcyZNp737SwsLi2vrGbWsusbm1vb7s7uvZaJohBQyaWqhUQDZwICwwyHWqyARCGHati/GPnVB1CaSXFnBjE0I9IVrMMoMVZqufhSAQjI42upFNNS5PGtUTJiogsKH5VOW27OK3hj4HniT0kOTVFpuV+NtqRJBMJQTrSu+15smilRhlEOw2wj0RAT2iddqFsqSAS6mY4/GeJDq7RxRypbwuCx+nsiJZHWgyi0nRExPT3rjcT/vHpiOufNlIk4MSDoZFEn4dhIPIoFt5kCavjAEkIVs7di2iOKUGPDy9oQ/NmX50lQLJQK/k0xVz6ZppFB++gAHSMfnaEyukIVFCCKHtEzekVvzpPz4rw7H5PWBWc6s4f+wPn8AR26mNU=</latexit><latexit sha1_base64="k4fBCWfEOR0/uypHyWlObVZRwcY=">AAACCHicbVA9SwNBEN3zM8avU0ubxSBahHAXFE0XsNBGiOiZQBLC3maSLNnbPXb3hHCktfGv2Fio2PoT7Pw3bj4KTXww8Hhvhpl5YcyZNp737SwsLi2vrGbWsusbm1vb7s7uvZaJohBQyaWqhUQDZwICwwyHWqyARCGHati/GPnVB1CaSXFnBjE0I9IVrMMoMVZqufhSAQjI42upFNNS5PGtUTJiogsKH5VOW27OK3hj4HniT0kOTVFpuV+NtqRJBMJQTrSu+15smilRhlEOw2wj0RAT2iddqFsqSAS6mY4/GeJDq7RxRypbwuCx+nsiJZHWgyi0nRExPT3rjcT/vHpiOufNlIk4MSDoZFEn4dhIPIoFt5kCavjAEkIVs7di2iOKUGPDy9oQ/NmX50lQLJQK/k0xVz6ZppFB++gAHSMfnaEyukIVFCCKHtEzekVvzpPz4rw7H5PWBWc6s4f+wPn8AR26mNU=</latexit><latexit sha1_base64="k4fBCWfEOR0/uypHyWlObVZRwcY=">AAACCHicbVA9SwNBEN3zM8avU0ubxSBahHAXFE0XsNBGiOiZQBLC3maSLNnbPXb3hHCktfGv2Fio2PoT7Pw3bj4KTXww8Hhvhpl5YcyZNp737SwsLi2vrGbWsusbm1vb7s7uvZaJohBQyaWqhUQDZwICwwyHWqyARCGHati/GPnVB1CaSXFnBjE0I9IVrMMoMVZqufhSAQjI42upFNNS5PGtUTJiogsKH5VOW27OK3hj4HniT0kOTVFpuV+NtqRJBMJQTrSu+15smilRhlEOw2wj0RAT2iddqFsqSAS6mY4/GeJDq7RxRypbwuCx+nsiJZHWgyi0nRExPT3rjcT/vHpiOufNlIk4MSDoZFEn4dhIPIoFt5kCavjAEkIVs7di2iOKUGPDy9oQ/NmX50lQLJQK/k0xVz6ZppFB++gAHSMfnaEyukIVFCCKHtEzekVvzpPz4rw7H5PWBWc6s4f+wPn8AR26mNU=</latexit><latexit sha1_base64="k4fBCWfEOR0/uypHyWlObVZRwcY=">AAACCHicbVA9SwNBEN3zM8avU0ubxSBahHAXFE0XsNBGiOiZQBLC3maSLNnbPXb3hHCktfGv2Fio2PoT7Pw3bj4KTXww8Hhvhpl5YcyZNp737SwsLi2vrGbWsusbm1vb7s7uvZaJohBQyaWqhUQDZwICwwyHWqyARCGHati/GPnVB1CaSXFnBjE0I9IVrMMoMVZqufhSAQjI42upFNNS5PGtUTJiogsKH5VOW27OK3hj4HniT0kOTVFpuV+NtqRJBMJQTrSu+15smilRhlEOw2wj0RAT2iddqFsqSAS6mY4/GeJDq7RxRypbwuCx+nsiJZHWgyi0nRExPT3rjcT/vHpiOufNlIk4MSDoZFEn4dhIPIoFt5kCavjAEkIVs7di2iOKUGPDy9oQ/NmX50lQLJQK/k0xVz6ZppFB++gAHSMfnaEyukIVFCCKHtEzekVvzpPz4rw7H5PWBWc6s4f+wPn8AR26mNU=</latexit>

Empty “wedge” 
without BPS states 

Strominger ’95
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BPS States in the Conifold
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<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

No states allowed here

M = |⇣Q| = Q
<latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit>

BPS

Only BPS states  
have charge 1!



Black Holes and BPS 
Bounds



An Important Reminder
• In general, 

    (even in theories with BPS states) 
• Ex: heterotic string on torus

BPS 6= BHE
<latexit sha1_base64="BIoFgSLIz7BV3L/+6V8+/1KHUA8=">AAAB93icbVBNT8JAEJ3iF+IHVY9eNoKJJ9JyUW8EY8IRoxUSaMh22cKG7bbubk2Q8Eu8eFDj1b/izX/jAj0o+JJJXt6bycy8IOFMacf5tnJr6xubW/ntws7u3n7RPji8V3EqCfVIzGPZDrCinAnqaaY5bSeS4ijgtBWMrmZ+65FKxWJxp8cJ9SM8ECxkBGsj9exivXmLyl1BH1AZ1RvXPbvkVJw50CpxM1KCDM2e/dXtxySNqNCEY6U6rpNof4KlZoTTaaGbKppgMsID2jFU4IgqfzI/fIpOjdJHYSxNCY3m6u+JCY6UGkeB6YywHqplbyb+53VSHV74EyaSVFNBFovClCMdo1kKqM8kJZqPDcFEMnMrIkMsMdEmq4IJwV1+eZV41cplxb2plmqNLI08HMMJnIEL51CDBjTBAwIpPMMrvFlP1ov1bn0sWnNWNnMEf2B9/gBAUJEV</latexit><latexit sha1_base64="BIoFgSLIz7BV3L/+6V8+/1KHUA8=">AAAB93icbVBNT8JAEJ3iF+IHVY9eNoKJJ9JyUW8EY8IRoxUSaMh22cKG7bbubk2Q8Eu8eFDj1b/izX/jAj0o+JJJXt6bycy8IOFMacf5tnJr6xubW/ntws7u3n7RPji8V3EqCfVIzGPZDrCinAnqaaY5bSeS4ijgtBWMrmZ+65FKxWJxp8cJ9SM8ECxkBGsj9exivXmLyl1BH1AZ1RvXPbvkVJw50CpxM1KCDM2e/dXtxySNqNCEY6U6rpNof4KlZoTTaaGbKppgMsID2jFU4IgqfzI/fIpOjdJHYSxNCY3m6u+JCY6UGkeB6YywHqplbyb+53VSHV74EyaSVFNBFovClCMdo1kKqM8kJZqPDcFEMnMrIkMsMdEmq4IJwV1+eZV41cplxb2plmqNLI08HMMJnIEL51CDBjTBAwIpPMMrvFlP1ov1bn0sWnNWNnMEf2B9/gBAUJEV</latexit><latexit sha1_base64="BIoFgSLIz7BV3L/+6V8+/1KHUA8=">AAAB93icbVBNT8JAEJ3iF+IHVY9eNoKJJ9JyUW8EY8IRoxUSaMh22cKG7bbubk2Q8Eu8eFDj1b/izX/jAj0o+JJJXt6bycy8IOFMacf5tnJr6xubW/ntws7u3n7RPji8V3EqCfVIzGPZDrCinAnqaaY5bSeS4ijgtBWMrmZ+65FKxWJxp8cJ9SM8ECxkBGsj9exivXmLyl1BH1AZ1RvXPbvkVJw50CpxM1KCDM2e/dXtxySNqNCEY6U6rpNof4KlZoTTaaGbKppgMsID2jFU4IgqfzI/fIpOjdJHYSxNCY3m6u+JCY6UGkeB6YywHqplbyb+53VSHV74EyaSVFNBFovClCMdo1kKqM8kJZqPDcFEMnMrIkMsMdEmq4IJwV1+eZV41cplxb2plmqNLI08HMMJnIEL51CDBjTBAwIpPMMrvFlP1ov1bn0sWnNWNnMEf2B9/gBAUJEV</latexit><latexit sha1_base64="BIoFgSLIz7BV3L/+6V8+/1KHUA8=">AAAB93icbVBNT8JAEJ3iF+IHVY9eNoKJJ9JyUW8EY8IRoxUSaMh22cKG7bbubk2Q8Eu8eFDj1b/izX/jAj0o+JJJXt6bycy8IOFMacf5tnJr6xubW/ntws7u3n7RPji8V3EqCfVIzGPZDrCinAnqaaY5bSeS4ijgtBWMrmZ+65FKxWJxp8cJ9SM8ECxkBGsj9exivXmLyl1BH1AZ1RvXPbvkVJw50CpxM1KCDM2e/dXtxySNqNCEY6U6rpNof4KlZoTTaaGbKppgMsID2jFU4IgqfzI/fIpOjdJHYSxNCY3m6u+JCY6UGkeB6YywHqplbyb+53VSHV74EyaSVFNBFovClCMdo1kKqM8kJZqPDcFEMnMrIkMsMdEmq4IJwV1+eZV41cplxb2plmqNLI08HMMJnIEL51CDBjTBAwIpPMMrvFlP1ov1bn0sWnNWNnMEf2B9/gBAUJEV</latexit>

M2 = Q2 � 1
<latexit sha1_base64="WB9F4JgM7PbuQr/rwaDA3Pcb860=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNSDUPTiRWjBtYV2Ldk024Zms2uSLZSlv8OLBxWv/hlv/hvTdg/a+mCGx3szZPL8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YMHFSWSUJdEPJItHyvKmaCuZprTViwpDn1Om/7wZuo3R1QqFol7PY6pF+K+YAEjWBvJu3usoCvUMP0MOd1iyS7bM6Bl4mSkBBnq3eJXpxeRJKRCE46Vajt2rL0US80Ip5NCJ1E0xmSI+7RtqMAhVV46O3qCTozSQ0EkTQmNZurvjRSHSo1D30yGWA/UojcV//PaiQ4uvJSJONFUkPlDQcKRjtA0AdRjkhLNx4ZgIpm5FZEBlphok1PBhOAsfnmZuJXyZdlpVEu16yyNPBzBMZyCA+dQg1uogwsEnuAZXuHNGlkv1rv1MR/NWdnOIfyB9fkDu5WPqQ==</latexit><latexit sha1_base64="WB9F4JgM7PbuQr/rwaDA3Pcb860=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNSDUPTiRWjBtYV2Ldk024Zms2uSLZSlv8OLBxWv/hlv/hvTdg/a+mCGx3szZPL8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YMHFSWSUJdEPJItHyvKmaCuZprTViwpDn1Om/7wZuo3R1QqFol7PY6pF+K+YAEjWBvJu3usoCvUMP0MOd1iyS7bM6Bl4mSkBBnq3eJXpxeRJKRCE46Vajt2rL0US80Ip5NCJ1E0xmSI+7RtqMAhVV46O3qCTozSQ0EkTQmNZurvjRSHSo1D30yGWA/UojcV//PaiQ4uvJSJONFUkPlDQcKRjtA0AdRjkhLNx4ZgIpm5FZEBlphok1PBhOAsfnmZuJXyZdlpVEu16yyNPBzBMZyCA+dQg1uogwsEnuAZXuHNGlkv1rv1MR/NWdnOIfyB9fkDu5WPqQ==</latexit><latexit sha1_base64="WB9F4JgM7PbuQr/rwaDA3Pcb860=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNSDUPTiRWjBtYV2Ldk024Zms2uSLZSlv8OLBxWv/hlv/hvTdg/a+mCGx3szZPL8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YMHFSWSUJdEPJItHyvKmaCuZprTViwpDn1Om/7wZuo3R1QqFol7PY6pF+K+YAEjWBvJu3usoCvUMP0MOd1iyS7bM6Bl4mSkBBnq3eJXpxeRJKRCE46Vajt2rL0US80Ip5NCJ1E0xmSI+7RtqMAhVV46O3qCTozSQ0EkTQmNZurvjRSHSo1D30yGWA/UojcV//PaiQ4uvJSJONFUkPlDQcKRjtA0AdRjkhLNx4ZgIpm5FZEBlphok1PBhOAsfnmZuJXyZdlpVEu16yyNPBzBMZyCA+dQg1uogwsEnuAZXuHNGlkv1rv1MR/NWdnOIfyB9fkDu5WPqQ==</latexit><latexit sha1_base64="WB9F4JgM7PbuQr/rwaDA3Pcb860=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBi2W3FNSDUPTiRWjBtYV2Ldk024Zms2uSLZSlv8OLBxWv/hlv/hvTdg/a+mCGx3szZPL8mDOlbfvbyq2srq1v5DcLW9s7u3vF/YMHFSWSUJdEPJItHyvKmaCuZprTViwpDn1Om/7wZuo3R1QqFol7PY6pF+K+YAEjWBvJu3usoCvUMP0MOd1iyS7bM6Bl4mSkBBnq3eJXpxeRJKRCE46Vajt2rL0US80Ip5NCJ1E0xmSI+7RtqMAhVV46O3qCTozSQ0EkTQmNZurvjRSHSo1D30yGWA/UojcV//PaiQ4uvJSJONFUkPlDQcKRjtA0AdRjkhLNx4ZgIpm5FZEBlphok1PBhOAsfnmZuJXyZdlpVEu16yyNPBzBMZyCA+dQg1uogwsEnuAZXuHNGlkv1rv1MR/NWdnOIfyB9fkDu5WPqQ==</latexit>

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

Q = M
<latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit>

BPS
BHE

E8 ⇥ E8 ! U(1)16
<latexit sha1_base64="blmST7YC89ZQ+OUUnyHhPprsMLs=">AAACDHicbZDLSsNAFIYnXmu9RV26GaxC3ZREROuuKILLCsYW2hgm02k7dHJh5kQpoS/gxldx40LFrQ/gzrdxmmahrT8MfPznHM6c348FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36ookZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g4txvXHPpOJReAPDmLkB6YW8yykBbXnm/qVXxW3gAVM4Q8l7fSBSRg/YKduHd6l9MvLMklWxMuFZsHMooVx1z/xqdyKaBCwEKohSLduKwU2JBE4FGxXbiWIxoQPSYy2NIdHr3TS7ZoQPtNPB3UjqFwLO3N8TKQmUGga+7gwI9NV0bWz+V2sl0K26KQ/jBFhIJ4u6icAQ4XE0uMMloyCGGgiVXP8V0z6RhIIOsKhDsKdPngXnqHJWsa+PS7XzPI0C2kV7qIxsdIpq6ArVkYMoekTP6BW9GU/Gi/FufExa54x8Zgf9kfH5AwXOmdY=</latexit><latexit sha1_base64="blmST7YC89ZQ+OUUnyHhPprsMLs=">AAACDHicbZDLSsNAFIYnXmu9RV26GaxC3ZREROuuKILLCsYW2hgm02k7dHJh5kQpoS/gxldx40LFrQ/gzrdxmmahrT8MfPznHM6c348FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36ookZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g4txvXHPpOJReAPDmLkB6YW8yykBbXnm/qVXxW3gAVM4Q8l7fSBSRg/YKduHd6l9MvLMklWxMuFZsHMooVx1z/xqdyKaBCwEKohSLduKwU2JBE4FGxXbiWIxoQPSYy2NIdHr3TS7ZoQPtNPB3UjqFwLO3N8TKQmUGga+7gwI9NV0bWz+V2sl0K26KQ/jBFhIJ4u6icAQ4XE0uMMloyCGGgiVXP8V0z6RhIIOsKhDsKdPngXnqHJWsa+PS7XzPI0C2kV7qIxsdIpq6ArVkYMoekTP6BW9GU/Gi/FufExa54x8Zgf9kfH5AwXOmdY=</latexit><latexit sha1_base64="blmST7YC89ZQ+OUUnyHhPprsMLs=">AAACDHicbZDLSsNAFIYnXmu9RV26GaxC3ZREROuuKILLCsYW2hgm02k7dHJh5kQpoS/gxldx40LFrQ/gzrdxmmahrT8MfPznHM6c348FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36ookZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g4txvXHPpOJReAPDmLkB6YW8yykBbXnm/qVXxW3gAVM4Q8l7fSBSRg/YKduHd6l9MvLMklWxMuFZsHMooVx1z/xqdyKaBCwEKohSLduKwU2JBE4FGxXbiWIxoQPSYy2NIdHr3TS7ZoQPtNPB3UjqFwLO3N8TKQmUGga+7gwI9NV0bWz+V2sl0K26KQ/jBFhIJ4u6icAQ4XE0uMMloyCGGgiVXP8V0z6RhIIOsKhDsKdPngXnqHJWsa+PS7XzPI0C2kV7qIxsdIpq6ArVkYMoekTP6BW9GU/Gi/FufExa54x8Zgf9kfH5AwXOmdY=</latexit><latexit sha1_base64="blmST7YC89ZQ+OUUnyHhPprsMLs=">AAACDHicbZDLSsNAFIYnXmu9RV26GaxC3ZREROuuKILLCsYW2hgm02k7dHJh5kQpoS/gxldx40LFrQ/gzrdxmmahrT8MfPznHM6c348FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36ookZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g4txvXHPpOJReAPDmLkB6YW8yykBbXnm/qVXxW3gAVM4Q8l7fSBSRg/YKduHd6l9MvLMklWxMuFZsHMooVx1z/xqdyKaBCwEKohSLduKwU2JBE4FGxXbiWIxoQPSYy2NIdHr3TS7ZoQPtNPB3UjqFwLO3N8TKQmUGga+7gwI9NV0bWz+V2sl0K26KQ/jBFhIJ4u6icAQ4XE0uMMloyCGGgiVXP8V0z6RhIIOsKhDsKdPngXnqHJWsa+PS7XzPI0C2kV7qIxsdIpq6ArVkYMoekTP6BW9GU/Gi/FufExa54x8Zgf9kfH5AwXOmdY=</latexit>



BPS vs. BHE

Q1/M
<latexit sha1_base64="2uFuDR1Omwc+aSJYwM+Z14wH8KY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU01EUG9FL16EFowttKFsttN26WYTdjdCCf0NXjyoePUPefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3U795hMqzWP5YMYJBhEdSN7njBor+Y2ud3bfLVfcqjsDWSZeTiqQo94tf3V6MUsjlIYJqnXbcxMTZFQZzgROSp1UY0LZiA6wbamkEeogmx07ISdW6ZF+rGxJQ2bq74mMRlqPo9B2RtQM9aI3Ff/z2qnpXwUZl0lqULL5on4qiInJ9HPS4wqZEWNLKFPc3krYkCrKjM2nZEPwFl9eJv559brqNS4qtZs8jSIcwTGcggeXUIM7qIMPDDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fRXaN3Q==</latexit><latexit sha1_base64="2uFuDR1Omwc+aSJYwM+Z14wH8KY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU01EUG9FL16EFowttKFsttN26WYTdjdCCf0NXjyoePUPefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3U795hMqzWP5YMYJBhEdSN7njBor+Y2ud3bfLVfcqjsDWSZeTiqQo94tf3V6MUsjlIYJqnXbcxMTZFQZzgROSp1UY0LZiA6wbamkEeogmx07ISdW6ZF+rGxJQ2bq74mMRlqPo9B2RtQM9aI3Ff/z2qnpXwUZl0lqULL5on4qiInJ9HPS4wqZEWNLKFPc3krYkCrKjM2nZEPwFl9eJv559brqNS4qtZs8jSIcwTGcggeXUIM7qIMPDDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fRXaN3Q==</latexit><latexit sha1_base64="2uFuDR1Omwc+aSJYwM+Z14wH8KY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU01EUG9FL16EFowttKFsttN26WYTdjdCCf0NXjyoePUPefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3U795hMqzWP5YMYJBhEdSN7njBor+Y2ud3bfLVfcqjsDWSZeTiqQo94tf3V6MUsjlIYJqnXbcxMTZFQZzgROSp1UY0LZiA6wbamkEeogmx07ISdW6ZF+rGxJQ2bq74mMRlqPo9B2RtQM9aI3Ff/z2qnpXwUZl0lqULL5on4qiInJ9HPS4wqZEWNLKFPc3krYkCrKjM2nZEPwFl9eJv559brqNS4qtZs8jSIcwTGcggeXUIM7qIMPDDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fRXaN3Q==</latexit><latexit sha1_base64="2uFuDR1Omwc+aSJYwM+Z14wH8KY=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU01EUG9FL16EFowttKFsttN26WYTdjdCCf0NXjyoePUPefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOo4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3U795hMqzWP5YMYJBhEdSN7njBor+Y2ud3bfLVfcqjsDWSZeTiqQo94tf3V6MUsjlIYJqnXbcxMTZFQZzgROSp1UY0LZiA6wbamkEeogmx07ISdW6ZF+rGxJQ2bq74mMRlqPo9B2RtQM9aI3Ff/z2qnpXwUZl0lqULL5on4qiInJ9HPS4wqZEWNLKFPc3krYkCrKjM2nZEPwFl9eJv559brqNS4qtZs8jSIcwTGcggeXUIM7qIMPDDg8wyu8OdJ5cd6dj3lrwclnDuEPnM8fRXaN3Q==</latexit>

Q2/M
<latexit sha1_base64="cI1rVldyjYkZ/H0WfINGzfdg7xw=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4qkkR1FvRixehBWMLbSib7aRdutmE3Y1QSn+DFw8qXv1D3vw3btsctPXBwOO9GWbmhang2rjut7Oyura+sVnYKm7v7O7tlw4OH3WSKYY+S0SiWiHVKLhE33AjsJUqpHEosBkOb6d+8wmV5ol8MKMUg5j2JY84o8ZKfqNbPb/vlspuxZ2BLBMvJ2XIUe+Wvjq9hGUxSsME1brtuakJxlQZzgROip1MY0rZkPaxbamkMepgPDt2Qk6t0iNRomxJQ2bq74kxjbUexaHtjKkZ6EVvKv7ntTMTXQVjLtPMoGTzRVEmiEnI9HPS4wqZESNLKFPc3krYgCrKjM2naEPwFl9eJn61cl3xGhfl2k2eRgGO4QTOwINLqMEd1MEHBhye4RXeHOm8OO/Ox7x1xclnjuAPnM8fRvuN3g==</latexit><latexit sha1_base64="cI1rVldyjYkZ/H0WfINGzfdg7xw=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4qkkR1FvRixehBWMLbSib7aRdutmE3Y1QSn+DFw8qXv1D3vw3btsctPXBwOO9GWbmhang2rjut7Oyura+sVnYKm7v7O7tlw4OH3WSKYY+S0SiWiHVKLhE33AjsJUqpHEosBkOb6d+8wmV5ol8MKMUg5j2JY84o8ZKfqNbPb/vlspuxZ2BLBMvJ2XIUe+Wvjq9hGUxSsME1brtuakJxlQZzgROip1MY0rZkPaxbamkMepgPDt2Qk6t0iNRomxJQ2bq74kxjbUexaHtjKkZ6EVvKv7ntTMTXQVjLtPMoGTzRVEmiEnI9HPS4wqZESNLKFPc3krYgCrKjM2naEPwFl9eJn61cl3xGhfl2k2eRgGO4QTOwINLqMEd1MEHBhye4RXeHOm8OO/Ox7x1xclnjuAPnM8fRvuN3g==</latexit><latexit sha1_base64="cI1rVldyjYkZ/H0WfINGzfdg7xw=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4qkkR1FvRixehBWMLbSib7aRdutmE3Y1QSn+DFw8qXv1D3vw3btsctPXBwOO9GWbmhang2rjut7Oyura+sVnYKm7v7O7tlw4OH3WSKYY+S0SiWiHVKLhE33AjsJUqpHEosBkOb6d+8wmV5ol8MKMUg5j2JY84o8ZKfqNbPb/vlspuxZ2BLBMvJ2XIUe+Wvjq9hGUxSsME1brtuakJxlQZzgROip1MY0rZkPaxbamkMepgPDt2Qk6t0iNRomxJQ2bq74kxjbUexaHtjKkZ6EVvKv7ntTMTXQVjLtPMoGTzRVEmiEnI9HPS4wqZESNLKFPc3krYgCrKjM2naEPwFl9eJn61cl3xGhfl2k2eRgGO4QTOwINLqMEd1MEHBhye4RXeHOm8OO/Ox7x1xclnjuAPnM8fRvuN3g==</latexit><latexit sha1_base64="cI1rVldyjYkZ/H0WfINGzfdg7xw=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4qkkR1FvRixehBWMLbSib7aRdutmE3Y1QSn+DFw8qXv1D3vw3btsctPXBwOO9GWbmhang2rjut7Oyura+sVnYKm7v7O7tlw4OH3WSKYY+S0SiWiHVKLhE33AjsJUqpHEosBkOb6d+8wmV5ol8MKMUg5j2JY84o8ZKfqNbPb/vlspuxZ2BLBMvJ2XIUe+Wvjq9hGUxSsME1brtuakJxlQZzgROip1MY0rZkPaxbamkMepgPDt2Qk6t0iNRomxJQ2bq74kxjbUexaHtjKkZ6EVvKv7ntTMTXQVjLtPMoGTzRVEmiEnI9HPS4wqZESNLKFPc3krYgCrKjM2naEPwFl9eJn61cl3xGhfl2k2eRgGO4QTOwINLqMEd1MEHBhye4RXeHOm8OO/Ox7x1xclnjuAPnM8fRvuN3g==</latexit>

BPS
BHE



BPS vs. BHE
Since              ,           , must have BPS    BHE for 
conifold: 

g5 ! 0
<latexit sha1_base64="/ZVioq0b2dELdty0RlSwDLjl+y8=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KIot4KXvRWwdhCG8Jmu02XbjZhd2MpsT/FiwcVr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yqtrK6tb5Q3K1vbO7t7dnX/QSWZJNQjCU9kO8SKciaop5nmtJ1KiuOQ01Y4vJ76rUcqFUvEvR6n1I9xJFifEayNFNjVKDhHXcmigcZSJiPkBHbNqTszoGXiFqQGBZqB/dXtJSSLqdCEY6U6rpNqP8dSM8LppNLNFE0xGeKIdgwVOKbKz2enT9CxUXqon0hTQqOZ+nsix7FS4zg0nTHWA7XoTcX/vE6m+5d+zkSaaSrIfFE/40gnaJoD6jFJieZjQzCRzNyKyABLTLRJq2JCcBdfXibeaf2q7t6d1Rq3RRplOIQjOAEXLqABN9AEDwiM4Ble4c16sl6sd+tj3lqyipkD+APr8wfDoJNA</latexit><latexit sha1_base64="/ZVioq0b2dELdty0RlSwDLjl+y8=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KIot4KXvRWwdhCG8Jmu02XbjZhd2MpsT/FiwcVr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yqtrK6tb5Q3K1vbO7t7dnX/QSWZJNQjCU9kO8SKciaop5nmtJ1KiuOQ01Y4vJ76rUcqFUvEvR6n1I9xJFifEayNFNjVKDhHXcmigcZSJiPkBHbNqTszoGXiFqQGBZqB/dXtJSSLqdCEY6U6rpNqP8dSM8LppNLNFE0xGeKIdgwVOKbKz2enT9CxUXqon0hTQqOZ+nsix7FS4zg0nTHWA7XoTcX/vE6m+5d+zkSaaSrIfFE/40gnaJoD6jFJieZjQzCRzNyKyABLTLRJq2JCcBdfXibeaf2q7t6d1Rq3RRplOIQjOAEXLqABN9AEDwiM4Ble4c16sl6sd+tj3lqyipkD+APr8wfDoJNA</latexit><latexit sha1_base64="/ZVioq0b2dELdty0RlSwDLjl+y8=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KIot4KXvRWwdhCG8Jmu02XbjZhd2MpsT/FiwcVr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yqtrK6tb5Q3K1vbO7t7dnX/QSWZJNQjCU9kO8SKciaop5nmtJ1KiuOQ01Y4vJ76rUcqFUvEvR6n1I9xJFifEayNFNjVKDhHXcmigcZSJiPkBHbNqTszoGXiFqQGBZqB/dXtJSSLqdCEY6U6rpNqP8dSM8LppNLNFE0xGeKIdgwVOKbKz2enT9CxUXqon0hTQqOZ+nsix7FS4zg0nTHWA7XoTcX/vE6m+5d+zkSaaSrIfFE/40gnaJoD6jFJieZjQzCRzNyKyABLTLRJq2JCcBdfXibeaf2q7t6d1Rq3RRplOIQjOAEXLqABN9AEDwiM4Ble4c16sl6sd+tj3lqyipkD+APr8wfDoJNA</latexit><latexit sha1_base64="/ZVioq0b2dELdty0RlSwDLjl+y8=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KIot4KXvRWwdhCG8Jmu02XbjZhd2MpsT/FiwcVr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yqtrK6tb5Q3K1vbO7t7dnX/QSWZJNQjCU9kO8SKciaop5nmtJ1KiuOQ01Y4vJ76rUcqFUvEvR6n1I9xJFifEayNFNjVKDhHXcmigcZSJiPkBHbNqTszoGXiFqQGBZqB/dXtJSSLqdCEY6U6rpNqP8dSM8LppNLNFE0xGeKIdgwVOKbKz2enT9CxUXqon0hTQqOZ+nsix7FS4zg0nTHWA7XoTcX/vE6m+5d+zkSaaSrIfFE/40gnaJoD6jFJieZjQzCRzNyKyABLTLRJq2JCcBdfXibeaf2q7t6d1Rq3RRplOIQjOAEXLqABN9AEDwiM4Ble4c16sl6sd+tj3lqyipkD+APr8wfDoJNA</latexit>

⇣ ! 0
<latexit sha1_base64="vharA9gXuiW/V2c5NIFswqT0yKc=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwVBIR1FtBEI8VjC00oWy2m3bpJht2J0oM9a948aDi1T/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19cpGdXNre2fX3tu/0zJTlHlUCqk6IdFM8IR5wEGwTqoYiUPB2uHocuK375nSXCa3kKcsiMkg4RGnBIzUs2v+IwOCfcUHQyBKyQfs9Oy603CmwIvELUkdlWj17C+/L2kWswSoIFp3XSeFoCAKOBVsXPUzzVJCR2TAuoYmJGY6KKbHj/GRUfo4kspUAniq/p4oSKx1HoemMyYw1PPeRPzP62YQnQcFT9IMWEJni6JMYJB4kgTuc8UoiNwQQhU3t2I6JIpQMHlVTQju/MuLxDtpXDTcm9N686pMo4IO0CE6Ri46Q010jVrIQxTl6Bm9ojfryXqx3q2PWeuSVc7U0B9Ynz/B8ZRm</latexit><latexit sha1_base64="vharA9gXuiW/V2c5NIFswqT0yKc=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwVBIR1FtBEI8VjC00oWy2m3bpJht2J0oM9a948aDi1T/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19cpGdXNre2fX3tu/0zJTlHlUCqk6IdFM8IR5wEGwTqoYiUPB2uHocuK375nSXCa3kKcsiMkg4RGnBIzUs2v+IwOCfcUHQyBKyQfs9Oy603CmwIvELUkdlWj17C+/L2kWswSoIFp3XSeFoCAKOBVsXPUzzVJCR2TAuoYmJGY6KKbHj/GRUfo4kspUAniq/p4oSKx1HoemMyYw1PPeRPzP62YQnQcFT9IMWEJni6JMYJB4kgTuc8UoiNwQQhU3t2I6JIpQMHlVTQju/MuLxDtpXDTcm9N686pMo4IO0CE6Ri46Q010jVrIQxTl6Bm9ojfryXqx3q2PWeuSVc7U0B9Ynz/B8ZRm</latexit><latexit sha1_base64="vharA9gXuiW/V2c5NIFswqT0yKc=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwVBIR1FtBEI8VjC00oWy2m3bpJht2J0oM9a948aDi1T/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19cpGdXNre2fX3tu/0zJTlHlUCqk6IdFM8IR5wEGwTqoYiUPB2uHocuK375nSXCa3kKcsiMkg4RGnBIzUs2v+IwOCfcUHQyBKyQfs9Oy603CmwIvELUkdlWj17C+/L2kWswSoIFp3XSeFoCAKOBVsXPUzzVJCR2TAuoYmJGY6KKbHj/GRUfo4kspUAniq/p4oSKx1HoemMyYw1PPeRPzP62YQnQcFT9IMWEJni6JMYJB4kgTuc8UoiNwQQhU3t2I6JIpQMHlVTQju/MuLxDtpXDTcm9N686pMo4IO0CE6Ri46Q010jVrIQxTl6Bm9ojfryXqx3q2PWeuSVc7U0B9Ynz/B8ZRm</latexit><latexit sha1_base64="vharA9gXuiW/V2c5NIFswqT0yKc=">AAAB+3icbVBNS8NAEN34WetXtEcvi0XwVBIR1FtBEI8VjC00oWy2m3bpJht2J0oM9a948aDi1T/izX/jts1BWx8MPN6bYWZemAquwXG+raXlldW19cpGdXNre2fX3tu/0zJTlHlUCqk6IdFM8IR5wEGwTqoYiUPB2uHocuK375nSXCa3kKcsiMkg4RGnBIzUs2v+IwOCfcUHQyBKyQfs9Oy603CmwIvELUkdlWj17C+/L2kWswSoIFp3XSeFoCAKOBVsXPUzzVJCR2TAuoYmJGY6KKbHj/GRUfo4kspUAniq/p4oSKx1HoemMyYw1PPeRPzP62YQnQcFT9IMWEJni6JMYJB4kgTuc8UoiNwQQhU3t2I6JIpQMHlVTQju/MuLxDtpXDTcm9N686pMo4IO0CE6Ri46Q010jVrIQxTl6Bm9ojfryXqx3q2PWeuSVc7U0B9Ynz/B8ZRm</latexit>

6=
<latexit sha1_base64="Byd+Zdp3eoE3LB8epUrCR/MvwLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FQTxWMLbQhrLZTtulm03c3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZemAiujet+O6WV1bX1jfJmZWt7Z3evun/woONUMfRZLGLVDqlGwSX6hhuB7UQhjUKBrXB8nfutJ1Sax/LeTBIMIjqUfMAZNbnUlfjYq9bcujsDWSZeQWpQoNmrfnX7MUsjlIYJqnXHcxMTZFQZzgROK91UY0LZmA6xY6mkEeogm906JSdW6ZNBrGxJQ2bq74mMRlpPotB2RtSM9KKXi/95ndQMLoOMyyQ1KNl80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xk2RRhmO4BhOwYMLaMAtNMEHBiN4hld4cyLnxXl3PuatJaeYOYQ/cD5/AIZtjho=</latexit><latexit sha1_base64="Byd+Zdp3eoE3LB8epUrCR/MvwLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FQTxWMLbQhrLZTtulm03c3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZemAiujet+O6WV1bX1jfJmZWt7Z3evun/woONUMfRZLGLVDqlGwSX6hhuB7UQhjUKBrXB8nfutJ1Sax/LeTBIMIjqUfMAZNbnUlfjYq9bcujsDWSZeQWpQoNmrfnX7MUsjlIYJqnXHcxMTZFQZzgROK91UY0LZmA6xY6mkEeogm906JSdW6ZNBrGxJQ2bq74mMRlpPotB2RtSM9KKXi/95ndQMLoOMyyQ1KNl80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xk2RRhmO4BhOwYMLaMAtNMEHBiN4hld4cyLnxXl3PuatJaeYOYQ/cD5/AIZtjho=</latexit><latexit sha1_base64="Byd+Zdp3eoE3LB8epUrCR/MvwLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FQTxWMLbQhrLZTtulm03c3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZemAiujet+O6WV1bX1jfJmZWt7Z3evun/woONUMfRZLGLVDqlGwSX6hhuB7UQhjUKBrXB8nfutJ1Sax/LeTBIMIjqUfMAZNbnUlfjYq9bcujsDWSZeQWpQoNmrfnX7MUsjlIYJqnXHcxMTZFQZzgROK91UY0LZmA6xY6mkEeogm906JSdW6ZNBrGxJQ2bq74mMRlpPotB2RtSM9KKXi/95ndQMLoOMyyQ1KNl80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xk2RRhmO4BhOwYMLaMAtNMEHBiN4hld4cyLnxXl3PuatJaeYOYQ/cD5/AIZtjho=</latexit><latexit sha1_base64="Byd+Zdp3eoE3LB8epUrCR/MvwLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FQTxWMLbQhrLZTtulm03c3Qgl9C948aDi1V/kzX/jps1BWx8MPN6bYWZemAiujet+O6WV1bX1jfJmZWt7Z3evun/woONUMfRZLGLVDqlGwSX6hhuB7UQhjUKBrXB8nfutJ1Sax/LeTBIMIjqUfMAZNbnUlfjYq9bcujsDWSZeQWpQoNmrfnX7MUsjlIYJqnXHcxMTZFQZzgROK91UY0LZmA6xY6mkEeogm906JSdW6ZNBrGxJQ2bq74mMRlpPotB2RtSM9KKXi/95ndQMLoOMyyQ1KNl80SAVxMQkf5z0uUJmxMQSyhS3txI2oooyY+Op2BC8xZeXiX9Wv6p7d+e1xk2RRhmO4BhOwYMLaMAtNMEHBiN4hld4cyLnxXl3PuatJaeYOYQ/cD5/AIZtjho=</latexit>

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M
<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

No states allowed 

M = |⇣Q| = Q
<latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit><latexit sha1_base64="b9G6ma1t7tu23yScLyeJo0cwIAc=">AAAB+XicbZDNSsNAFIUn/tb6l+rSzWARXJVEBHUhFNx0I7RgbKENYTKdtEMnkzBzo9S2j+LGhYpb38Sdb+O0zUJbDwx8nHsv984JU8E1OM63tbK6tr6xWdgqbu/s7u3bpYN7nWSKMo8mIlGtkGgmuGQecBCslSpG4lCwZji4mdabD0xpnsg7GKbMj0lP8ohTAsYK7NItvsbjzhMDEjTGhhuBXXYqzkx4GdwcyihXPbC/Ot2EZjGTQAXRuu06KfgjooBTwSbFTqZZSuiA9FjboCQx0/5odvoEnxini6NEmScBz9zfEyMSaz2MQ9MZE+jrxdrU/K/WziC69EdcphkwSeeLokxgSPA0B9zlilEQQwOEKm5uxbRPFKFg0iqaENzFLy+Dd1a5qriN83K1lqdRQEfoGJ0iF12gKqqhOvIQRY/oGb2iN2tsvVjv1se8dcXKZw7RH1mfP5s6kn8=</latexit>

BPS
BHE

Q = M
<latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit><latexit sha1_base64="y5ZScqltQGZrJJHQBNT8D8vytsE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9CwUsvQovGFtpQNttJu3SzCbsboZT+BC8eVLz6j7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7Bw86yRRDnyUiUe2QahRcom+4EdhOFdI4FNgKRzczv/WISvNE3ptxikFMB5JHnFFjpbvm9W2vXHGr7hzkL/FyUoEcjV75s9tPWBajNExQrTuem5pgQpXhTOC01M00ppSN6AA7lkoaow4m81On5MQqfRIlypY0ZK7+nJjQWOtxHNrOmJqhXvZm4n9eJzPRZTDhMs0MSrZYFGWCmITM/iZ9rpAZMbaEMsXtrYQNqaLM2HRKNgRv+eW/xD+rXlW95nmlVs/TKMIRHMMpeHABNahDA3xgMIAneIFXRzjPzpvzvmgtOPnMIfyC8/ENNsyNTQ==</latexit>
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BPS vs. BHE

• Q: When does BPS = BHE? 
• A: BPS = BHE , ⇣qi(ai) > 0 8ai

<latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

)BPS=BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

⇣qi(ai) has a critical point
<latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit>

somewhere in moduli space
<latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit>



• Proof (sketch): 
• Critical points of       are all local minima (maxima) 

with 
• By Morse theory (+ additional constraints from 5d 

SUGRA), such local minima are global minima 
• So, either: 

i)      has a critical point       
ii)              somewhere      no critical points  

iii) OR                              everywhere, but no 
critical points 

BPS vs. BHE

⇣qi > 0 (⇣qi < 0).
<latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit>

⇣qi
<latexit sha1_base64="1Xr+9I7Nl2dDz0/8jVP7Nq2zRSs=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6q0giMcKxhbSEDbbTbt0sxt3J0IN/RlePKh49d9489+4bXPQ1gcDj/dmmJkXZ4IbcN1vZ2l5ZXVtvbJR3dza3tmt7e3fG5VrynyqhNKdmBgmuGQ+cBCsk2lG0liwdjy8mvjtR6YNV/IORhkLU9KXPOGUgJWC7hMDEhUPER9HtbrbcKfAi8QrSR2VaEW1r25P0TxlEqggxgSem0FYEA2cCjaudnPDMkKHpM8CSyVJmQmL6cljfGyVHk6UtiUBT9XfEwVJjRmlse1MCQzMvDcR//OCHJKLsOAyy4FJOluU5AKDwpP/cY9rRkGMLCFUc3srpgOiCQWbUtWG4M2/vEj808Zlw7s9qzevyzQq6BAdoRPkoXPURDeohXxEkULP6BW9OeC8OO/Ox6x1ySlnDtAfOJ8/JriRYA==</latexit><latexit sha1_base64="1Xr+9I7Nl2dDz0/8jVP7Nq2zRSs=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6q0giMcKxhbSEDbbTbt0sxt3J0IN/RlePKh49d9489+4bXPQ1gcDj/dmmJkXZ4IbcN1vZ2l5ZXVtvbJR3dza3tmt7e3fG5VrynyqhNKdmBgmuGQ+cBCsk2lG0liwdjy8mvjtR6YNV/IORhkLU9KXPOGUgJWC7hMDEhUPER9HtbrbcKfAi8QrSR2VaEW1r25P0TxlEqggxgSem0FYEA2cCjaudnPDMkKHpM8CSyVJmQmL6cljfGyVHk6UtiUBT9XfEwVJjRmlse1MCQzMvDcR//OCHJKLsOAyy4FJOluU5AKDwpP/cY9rRkGMLCFUc3srpgOiCQWbUtWG4M2/vEj808Zlw7s9qzevyzQq6BAdoRPkoXPURDeohXxEkULP6BW9OeC8OO/Ox6x1ySlnDtAfOJ8/JriRYA==</latexit><latexit sha1_base64="1Xr+9I7Nl2dDz0/8jVP7Nq2zRSs=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6q0giMcKxhbSEDbbTbt0sxt3J0IN/RlePKh49d9489+4bXPQ1gcDj/dmmJkXZ4IbcN1vZ2l5ZXVtvbJR3dza3tmt7e3fG5VrynyqhNKdmBgmuGQ+cBCsk2lG0liwdjy8mvjtR6YNV/IORhkLU9KXPOGUgJWC7hMDEhUPER9HtbrbcKfAi8QrSR2VaEW1r25P0TxlEqggxgSem0FYEA2cCjaudnPDMkKHpM8CSyVJmQmL6cljfGyVHk6UtiUBT9XfEwVJjRmlse1MCQzMvDcR//OCHJKLsOAyy4FJOluU5AKDwpP/cY9rRkGMLCFUc3srpgOiCQWbUtWG4M2/vEj808Zlw7s9qzevyzQq6BAdoRPkoXPURDeohXxEkULP6BW9OeC8OO/Ox6x1ySlnDtAfOJ8/JriRYA==</latexit><latexit sha1_base64="1Xr+9I7Nl2dDz0/8jVP7Nq2zRSs=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6q0giMcKxhbSEDbbTbt0sxt3J0IN/RlePKh49d9489+4bXPQ1gcDj/dmmJkXZ4IbcN1vZ2l5ZXVtvbJR3dza3tmt7e3fG5VrynyqhNKdmBgmuGQ+cBCsk2lG0liwdjy8mvjtR6YNV/IORhkLU9KXPOGUgJWC7hMDEhUPER9HtbrbcKfAi8QrSR2VaEW1r25P0TxlEqggxgSem0FYEA2cCjaudnPDMkKHpM8CSyVJmQmL6cljfGyVHk6UtiUBT9XfEwVJjRmlse1MCQzMvDcR//OCHJKLsOAyy4FJOluU5AKDwpP/cY9rRkGMLCFUc3srpgOiCQWbUtWG4M2/vEj808Zlw7s9qzevyzQq6BAdoRPkoXPURDeohXxEkULP6BW9OeC8OO/Ox6x1ySlnDtAfOJ8/JriRYA==</latexit>

⇣qi > 0
<latexit sha1_base64="QaqemvavKQ2XCQQM6o//1UustbU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignqRgiAeKxhbaEPYbCft0s0m7m6ENvSXePGg4tW/4s1/47bNQVsfDDzem2FmXphyprTjfFulldW19Y3yZmVre2e3au/tP6gkkxQ8mvBEtkOigDMBnmaaQzuVQOKQQyscXk/91hNIxRJxr0cp+DHpCxYxSrSRArvaHYMmQf4YsAm+wk5g15y6MwNeJm5BaqhAM7C/ur2EZjEITTlRquM6qfZzIjWjHCaVbqYgJXRI+tAxVJAYlJ/PDp/gY6P0cJRIU0Ljmfp7IiexUqM4NJ0x0QO16E3F/7xOpqMLP2cizTQIOl8UZRzrBE9TwD0mgWo+MoRQycytmA6IJFSbrComBHfx5WXindYv6+7dWa1xU6RRRofoCJ0gF52jBrpFTeQhijL0jF7RmzW2Xqx362PeWrKKmQP0B9bnD0zakmc=</latexit><latexit sha1_base64="QaqemvavKQ2XCQQM6o//1UustbU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignqRgiAeKxhbaEPYbCft0s0m7m6ENvSXePGg4tW/4s1/47bNQVsfDDzem2FmXphyprTjfFulldW19Y3yZmVre2e3au/tP6gkkxQ8mvBEtkOigDMBnmaaQzuVQOKQQyscXk/91hNIxRJxr0cp+DHpCxYxSrSRArvaHYMmQf4YsAm+wk5g15y6MwNeJm5BaqhAM7C/ur2EZjEITTlRquM6qfZzIjWjHCaVbqYgJXRI+tAxVJAYlJ/PDp/gY6P0cJRIU0Ljmfp7IiexUqM4NJ0x0QO16E3F/7xOpqMLP2cizTQIOl8UZRzrBE9TwD0mgWo+MoRQycytmA6IJFSbrComBHfx5WXindYv6+7dWa1xU6RRRofoCJ0gF52jBrpFTeQhijL0jF7RmzW2Xqx362PeWrKKmQP0B9bnD0zakmc=</latexit><latexit sha1_base64="QaqemvavKQ2XCQQM6o//1UustbU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignqRgiAeKxhbaEPYbCft0s0m7m6ENvSXePGg4tW/4s1/47bNQVsfDDzem2FmXphyprTjfFulldW19Y3yZmVre2e3au/tP6gkkxQ8mvBEtkOigDMBnmaaQzuVQOKQQyscXk/91hNIxRJxr0cp+DHpCxYxSrSRArvaHYMmQf4YsAm+wk5g15y6MwNeJm5BaqhAM7C/ur2EZjEITTlRquM6qfZzIjWjHCaVbqYgJXRI+tAxVJAYlJ/PDp/gY6P0cJRIU0Ljmfp7IiexUqM4NJ0x0QO16E3F/7xOpqMLP2cizTQIOl8UZRzrBE9TwD0mgWo+MoRQycytmA6IJFSbrComBHfx5WXindYv6+7dWa1xU6RRRofoCJ0gF52jBrpFTeQhijL0jF7RmzW2Xqx362PeWrKKmQP0B9bnD0zakmc=</latexit><latexit sha1_base64="QaqemvavKQ2XCQQM6o//1UustbU=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignqRgiAeKxhbaEPYbCft0s0m7m6ENvSXePGg4tW/4s1/47bNQVsfDDzem2FmXphyprTjfFulldW19Y3yZmVre2e3au/tP6gkkxQ8mvBEtkOigDMBnmaaQzuVQOKQQyscXk/91hNIxRJxr0cp+DHpCxYxSrSRArvaHYMmQf4YsAm+wk5g15y6MwNeJm5BaqhAM7C/ur2EZjEITTlRquM6qfZzIjWjHCaVbqYgJXRI+tAxVJAYlJ/PDp/gY6P0cJRIU0Ljmfp7IiexUqM4NJ0x0QO16E3F/7xOpqMLP2cizTQIOl8UZRzrBE9TwD0mgWo+MoRQycytmA6IJFSbrComBHfx5WXindYv6+7dWa1xU6RRRofoCJ0gF52jBrpFTeQhijL0jF7RmzW2Xqx362PeWrKKmQP0B9bnD0zakmc=</latexit>

⇣qi = 0
<latexit sha1_base64="vyue7KHmOmkcjPG2RlNnApugP6A=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignoQCoJ4rGBsoQ1hs520SzebuLsR2tBf4sWDilf/ijf/jds2B219MPB4b4aZeWHKmdKO822VVlbX1jfKm5Wt7Z3dqr23/6CSTFLwaMIT2Q6JAs4EeJppDu1UAolDDq1weD31W08gFUvEvR6l4MekL1jEKNFGCuxqdwyaBPljwCb4CjuBXXPqzgx4mbgFqaECzcD+6vYSmsUgNOVEqY7rpNrPidSMcphUupmClNAh6UPHUEFiUH4+O3yCj43Sw1EiTQmNZ+rviZzESo3i0HTGRA/UojcV//M6mY4u/JyJNNMg6HxRlHGsEzxNAfeYBKr5yBBCJTO3YjogklBtsqqYENzFl5eJd1q/rLt3Z7XGTZFGGR2iI3SCXHSOGugWNZGHKMrQM3pFb9bYerHerY95a8kqZg7QH1ifP0tVkmY=</latexit><latexit sha1_base64="vyue7KHmOmkcjPG2RlNnApugP6A=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignoQCoJ4rGBsoQ1hs520SzebuLsR2tBf4sWDilf/ijf/jds2B219MPB4b4aZeWHKmdKO822VVlbX1jfKm5Wt7Z3dqr23/6CSTFLwaMIT2Q6JAs4EeJppDu1UAolDDq1weD31W08gFUvEvR6l4MekL1jEKNFGCuxqdwyaBPljwCb4CjuBXXPqzgx4mbgFqaECzcD+6vYSmsUgNOVEqY7rpNrPidSMcphUupmClNAh6UPHUEFiUH4+O3yCj43Sw1EiTQmNZ+rviZzESo3i0HTGRA/UojcV//M6mY4u/JyJNNMg6HxRlHGsEzxNAfeYBKr5yBBCJTO3YjogklBtsqqYENzFl5eJd1q/rLt3Z7XGTZFGGR2iI3SCXHSOGugWNZGHKMrQM3pFb9bYerHerY95a8kqZg7QH1ifP0tVkmY=</latexit><latexit sha1_base64="vyue7KHmOmkcjPG2RlNnApugP6A=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignoQCoJ4rGBsoQ1hs520SzebuLsR2tBf4sWDilf/ijf/jds2B219MPB4b4aZeWHKmdKO822VVlbX1jfKm5Wt7Z3dqr23/6CSTFLwaMIT2Q6JAs4EeJppDu1UAolDDq1weD31W08gFUvEvR6l4MekL1jEKNFGCuxqdwyaBPljwCb4CjuBXXPqzgx4mbgFqaECzcD+6vYSmsUgNOVEqY7rpNrPidSMcphUupmClNAh6UPHUEFiUH4+O3yCj43Sw1EiTQmNZ+rviZzESo3i0HTGRA/UojcV//M6mY4u/JyJNNMg6HxRlHGsEzxNAfeYBKr5yBBCJTO3YjogklBtsqqYENzFl5eJd1q/rLt3Z7XGTZFGGR2iI3SCXHSOGugWNZGHKMrQM3pFb9bYerHerY95a8kqZg7QH1ifP0tVkmY=</latexit><latexit sha1_base64="vyue7KHmOmkcjPG2RlNnApugP6A=">AAAB93icbVBNS8NAEN3Ur1o/GvXoZbEInkoignoQCoJ4rGBsoQ1hs520SzebuLsR2tBf4sWDilf/ijf/jds2B219MPB4b4aZeWHKmdKO822VVlbX1jfKm5Wt7Z3dqr23/6CSTFLwaMIT2Q6JAs4EeJppDu1UAolDDq1weD31W08gFUvEvR6l4MekL1jEKNFGCuxqdwyaBPljwCb4CjuBXXPqzgx4mbgFqaECzcD+6vYSmsUgNOVEqY7rpNrPidSMcphUupmClNAh6UPHUEFiUH4+O3yCj43Sw1EiTQmNZ+rviZzESo3i0HTGRA/UojcV//M6mY4u/JyJNNMg6HxRlHGsEzxNAfeYBKr5yBBCJTO3YjogklBtsqqYENzFl5eJd1q/rLt3Z7XGTZFGGR2iI3SCXHSOGugWNZGHKMrQM3pFb9bYerHerY95a8kqZg7QH1ifP0tVkmY=</latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

⇣qi > 0 (⇣qi < 0).
<latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit><latexit sha1_base64="qbVbbBz8SZEBLM4aPtUNJyJLNYY=">AAACCnicbVBNS8NAEN3Ur1q/oh69LC1CBSmJCCqIFATxWMHYQhPCZrtpl242cXcj1NC7F/+KFw8qXv0F3vw3btscauuDgcd7M8zMCxJGpbKsH6OwsLi0vFJcLa2tb2xumds7dzJOBSYOjlksWgGShFFOHEUVI61EEBQFjDSD/uXIbz4QIWnMb9UgIV6EupyGFCOlJd8su49EIT+79+kQXljQPaxOKefQOqj5ZsWqWWPAeWLnpAJyNHzz2+3EOI0IV5ghKdu2lSgvQ0JRzMiw5KaSJAj3UZe0NeUoItLLxr8M4b5WOjCMhS6u4FidnshQJOUgCnRnhFRPznoj8T+vnarw1MsoT1JFOJ4sClMGVQxHwcAOFQQrNtAEYUH1rRD3kEBY6fhKOgR79uV54hzVzmr2zXGlfpWnUQR7oAyqwAYnoA6uQQM4AIMn8ALewLvxbLwaH8bnpLVg5DO74A+Mr18PuplY</latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

BPS = BHE
<latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="sDpZb3ialKl+nUN1NsS92jnJ9ZY=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbtSFIBWhy4qOrbRDyaSZNjSPIckIZeivcONCxd/kzn9j+lho64HAxzkJuffEKWfG+v63V1hb39jcKm6Xdsq7e/uVg/KjUZkmNCSKK92OsaGcSRpaZjltp5piEXPaikc307z1TLVhSj7YcUojgQeSJYxg66ynevMeXaF647ZXqfo1fya0CsECqrBQs1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2UupmhKSYjPKAdhxILaqJ8NvAEnTinjxKl3ZEWzdzfL3IsjBmL2N0U2A7NcjY1/8s6mU0uopzJNLNUkvlHScaRVWi6PeozTYnlYweYaOZmRWSINSbWdVRyJQTLK69CeFa7rAV3PhThCI7hFAI4h2toQBNCICDgBd7g3dPeq/cxb6vgLWo7hD/yPn8A+AyNfw==</latexit><latexit sha1_base64="sDpZb3ialKl+nUN1NsS92jnJ9ZY=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbtSFIBWhy4qOrbRDyaSZNjSPIckIZeivcONCxd/kzn9j+lho64HAxzkJuffEKWfG+v63V1hb39jcKm6Xdsq7e/uVg/KjUZkmNCSKK92OsaGcSRpaZjltp5piEXPaikc307z1TLVhSj7YcUojgQeSJYxg66ynevMeXaF647ZXqfo1fya0CsECqrBQs1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2UupmhKSYjPKAdhxILaqJ8NvAEnTinjxKl3ZEWzdzfL3IsjBmL2N0U2A7NcjY1/8s6mU0uopzJNLNUkvlHScaRVWi6PeozTYnlYweYaOZmRWSINSbWdVRyJQTLK69CeFa7rAV3PhThCI7hFAI4h2toQBNCICDgBd7g3dPeq/cxb6vgLWo7hD/yPn8A+AyNfw==</latexit><latexit sha1_base64="mVgJWh5mnx9h+UhydT8i9EoCHmA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9n1oh6EUhV6rOjaSruUbJptQ5PskmSFsvRXePGg4tW/481/Y9ruQasPBh7vzTAzL0w408Z1v5zC0vLK6lpxvbSxubW9U97du9dxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR5dTv/VIlWaxvDPjhAYCDySLGMHGSg/15i26QPXGda9ccavuDOgv8XJSgRzNXvmz249JKqg0hGOtO56bmCDDyjDC6aTUTTVNMBnhAe1YKrGgOshmB0/QkVX6KIqVLWnQTP05kWGh9ViEtlNgM9SL3lT8z+ukJjoLMiaT1FBJ5ouilCMTo+n3qM8UJYaPLcFEMXsrIkOsMDE2o5INwVt8+S/xT6rnVe/GrdSu8jSKcACHcAwenEINGtAEHwgIeIIXeHWU8+y8Oe/z1oKTz+zDLzgf3x8ijtc=</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit>

BPS 6= BHE
<latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit>



BPS vs. BHE

i) ii)

iii)

⇣qi
<latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit>

a
<latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit>

⇣qi
<latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit>

a
<latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit>

⇣qi
<latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit><latexit sha1_base64="B8h3lO+Vgd8B/iA+MfBNLiLuHr4=">AAAB8XicbVBNS8NAEN34WetX1aOXxSJ4KokI6kUKXjxWMLaQhrDZbtqlm924OxFq6M/w4kHFq//Gm//GbZuDtj4YeLw3w8y8OBPcgOt+O0vLK6tr65WN6ubW9s5ubW//3qhcU+ZTJZTuxMQwwSXzgYNgnUwzksaCtePh9cRvPzJtuJJ3MMpYmJK+5AmnBKwUdJ8YkKh4iPg4qtXdhjsFXiReSeqoRCuqfXV7iuYpk0AFMSbw3AzCgmjgVLBxtZsblhE6JH0WWCpJykxYTE8e42Or9HCitC0JeKr+nihIaswojW1nSmBg5r2J+J8X5JBchAWXWQ5M0tmiJBcYFJ78j3tcMwpiZAmhmttbMR0QTSjYlKo2BG/+5UXinzYuG97tWb15VaZRQYfoCJ0gD52jJrpBLeQjihR6Rq/ozQHnxXl3PmatS045c4D+wPn8ASRQkVg=</latexit>

a
<latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit><latexit sha1_base64="pAAnlHIoNrkjvXOfsUY5Htjhios=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6kUKXjy2YGyhDWWznbRrN5uwuxFK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dlZW19Y3Nktb5e2d3b39ysHhg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLR7dRvPaHSPJH3ZpxiENOB5BFn1FipSXuVqltzZyDLxCtIFQo0epWvbj9hWYzSMEG17nhuaoKcKsOZwEm5m2lMKRvRAXYslTRGHeSzQyfk1Cp9EiXKljRkpv6eyGms9TgObWdMzVAvelPxP6+TmegqyLlMM4OSzRdFmSAmIdOvSZ8rZEaMLaFMcXsrYUOqKDM2m7INwVt8eZn457Xrmte8qNZvijRKcAwncAYeXEId7qABPjBAeIZXeHMenRfn3fmYt644xcwR/IHz+QMwpoy1</latexit>

BPS = BHE
<latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="sDpZb3ialKl+nUN1NsS92jnJ9ZY=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbtSFIBWhy4qOrbRDyaSZNjSPIckIZeivcONCxd/kzn9j+lho64HAxzkJuffEKWfG+v63V1hb39jcKm6Xdsq7e/uVg/KjUZkmNCSKK92OsaGcSRpaZjltp5piEXPaikc307z1TLVhSj7YcUojgQeSJYxg66ynevMeXaF647ZXqfo1fya0CsECqrBQs1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2UupmhKSYjPKAdhxILaqJ8NvAEnTinjxKl3ZEWzdzfL3IsjBmL2N0U2A7NcjY1/8s6mU0uopzJNLNUkvlHScaRVWi6PeozTYnlYweYaOZmRWSINSbWdVRyJQTLK69CeFa7rAV3PhThCI7hFAI4h2toQBNCICDgBd7g3dPeq/cxb6vgLWo7hD/yPn8A+AyNfw==</latexit><latexit sha1_base64="sDpZb3ialKl+nUN1NsS92jnJ9ZY=">AAAB5HicbZBLSwMxFIXv1FetVatbN8EiuCozbtSFIBWhy4qOrbRDyaSZNjSPIckIZeivcONCxd/kzn9j+lho64HAxzkJuffEKWfG+v63V1hb39jcKm6Xdsq7e/uVg/KjUZkmNCSKK92OsaGcSRpaZjltp5piEXPaikc307z1TLVhSj7YcUojgQeSJYxg66ynevMeXaF647ZXqfo1fya0CsECqrBQs1f56vYVyQSVlnBsTCfwUxvlWFtGOJ2UupmhKSYjPKAdhxILaqJ8NvAEnTinjxKl3ZEWzdzfL3IsjBmL2N0U2A7NcjY1/8s6mU0uopzJNLNUkvlHScaRVWi6PeozTYnlYweYaOZmRWSINSbWdVRyJQTLK69CeFa7rAV3PhThCI7hFAI4h2toQBNCICDgBd7g3dPeq/cxb6vgLWo7hD/yPn8A+AyNfw==</latexit><latexit sha1_base64="mVgJWh5mnx9h+UhydT8i9EoCHmA=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBU9n1oh6EUhV6rOjaSruUbJptQ5PskmSFsvRXePGg4tW/481/Y9ruQasPBh7vzTAzL0w408Z1v5zC0vLK6lpxvbSxubW9U97du9dxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR5dTv/VIlWaxvDPjhAYCDySLGMHGSg/15i26QPXGda9ccavuDOgv8XJSgRzNXvmz249JKqg0hGOtO56bmCDDyjDC6aTUTTVNMBnhAe1YKrGgOshmB0/QkVX6KIqVLWnQTP05kWGh9ViEtlNgM9SL3lT8z+ukJjoLMiaT1FBJ5ouilCMTo+n3qM8UJYaPLcFEMXsrIkOsMDE2o5INwVt8+S/xT6rnVe/GrdSu8jSKcACHcAwenEINGtAEHwgIeIIXeHWU8+y8Oe/z1oKTz+zDLzgf3x8ijtc=</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit><latexit sha1_base64="xYNJ0kME353UcMlX1rxp3NDaVMI=">AAAB73icbVBNTwIxEJ3FL8Qv1KOXRmLiiexyUQ8mBDXhiNEVDGxItxRoaLubtmtCNvwKLx7UePXvePPfWGAPCr5kkpf3ZjIzL4w508Z1v53cyura+kZ+s7C1vbO7V9w/eNBRogj1ScQj1QqxppxJ6htmOG3FimIRctoMR1dTv/lElWaRvDfjmAYCDyTrM4KNlR5rjTt0iWr1m26x5JbdGdAy8TJSggyNbvGr04tIIqg0hGOt254bmyDFyjDC6aTQSTSNMRnhAW1bKrGgOkhnB0/QiVV6qB8pW9Kgmfp7IsVC67EIbafAZqgXvan4n9dOTP88SJmME0MlmS/qJxyZCE2/Rz2mKDF8bAkmitlbERlihYmxGRVsCN7iy8vEr5Qvyt5tpVS9ztLIwxEcwyl4cAZVqEMDfCAg4Ble4c1Rzovz7nzMW3NONnMIf+B8/gAfwo7Z</latexit>

BPS 6= BHE
<latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit><latexit sha1_base64="XV2lL8g2/Qu3ZinGBxCfypgDcvA=">AAAB9HicbVBNT8JAEN36ifiFevSyEUw8kZaLeiOoCUeMVkigku0yhQ3bbd3dakjD//DiQY1Xf4w3/40L9KDgSyZ5eW8mM/P8mDOlbfvbWlpeWV1bz23kN7e2d3YLe/t3KkokBZdGPJItnyjgTICrmebQiiWQ0OfQ9IcXE7/5CFKxSNzqUQxeSPqCBYwSbaT7WuMGlzoCHkq4Vr/qFop22Z4CLxInI0WUodEtfHV6EU1CEJpyolTbsWPtpURqRjmM851EQUzokPShbaggISgvnV49xsdG6eEgkqaExlP190RKQqVGoW86Q6IHat6biP957UQHZ17KRJxoEHS2KEg41hGeRIB7TALVfGQIoZKZWzEdEEmoNkHlTQjO/MuLxK2Uz8vOdaVYvczSyKFDdIROkINOURXVUQO5iCKJntErerOerBfr3fqYtS5Z2cwB+gPr8wdusZC2</latexit>

?
<latexit sha1_base64="GQsoweEY9wHMUiz6gN3SeKOvJ+0=">AAAB53icbVA9TwJBEJ3DL8Qv1NJmIzGxInc0aiWJFpaQeEICF7K3zMHK3t5ld8+EEH6BjYUaW/+Snf/GBa5Q8CWTvLw3k5l5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uHRg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLRzcxvPaHSPJH3ZpxiENOB5BFn1Fiped0rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DCZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/Fr1quo1a5X6bZ5GEU7gFM7Bgwuowx00wAcGCM/wCm/Oo/PivDsfi9aCk88cwx84nz/+X4yX</latexit><latexit sha1_base64="GQsoweEY9wHMUiz6gN3SeKOvJ+0=">AAAB53icbVA9TwJBEJ3DL8Qv1NJmIzGxInc0aiWJFpaQeEICF7K3zMHK3t5ld8+EEH6BjYUaW/+Snf/GBa5Q8CWTvLw3k5l5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uHRg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLRzcxvPaHSPJH3ZpxiENOB5BFn1Fiped0rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DCZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/Fr1quo1a5X6bZ5GEU7gFM7Bgwuowx00wAcGCM/wCm/Oo/PivDsfi9aCk88cwx84nz/+X4yX</latexit><latexit sha1_base64="GQsoweEY9wHMUiz6gN3SeKOvJ+0=">AAAB53icbVA9TwJBEJ3DL8Qv1NJmIzGxInc0aiWJFpaQeEICF7K3zMHK3t5ld8+EEH6BjYUaW/+Snf/GBa5Q8CWTvLw3k5l5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uHRg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLRzcxvPaHSPJH3ZpxiENOB5BFn1Fiped0rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DCZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/Fr1quo1a5X6bZ5GEU7gFM7Bgwuowx00wAcGCM/wCm/Oo/PivDsfi9aCk88cwx84nz/+X4yX</latexit><latexit sha1_base64="GQsoweEY9wHMUiz6gN3SeKOvJ+0=">AAAB53icbVA9TwJBEJ3DL8Qv1NJmIzGxInc0aiWJFpaQeEICF7K3zMHK3t5ld8+EEH6BjYUaW/+Snf/GBa5Q8CWTvLw3k5l5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uHRg04yxdBniUhUO6QaBZfoG24EtlOFNA4FtsLRzcxvPaHSPJH3ZpxiENOB5BFn1Fiped0rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DCZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xK/Fr1quo1a5X6bZ5GEU7gFM7Bgwuowx00wAcGCM/wCm/Oo/PivDsfi9aCk88cwx84nz/+X4yX</latexit>



BPS vs. BHE

• Q: When does BPS = BHE? 
• A: BPS = BHE , ⇣qi(ai) > 0 8ai

<latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit><latexit sha1_base64="9AAn204MmCke5wd2QpOlxHysrQ8=">AAACGnicbVDLSgNBEJz1bXxFPXoZDIKChF0R1IsIgnjwoGBUyIald9KbDM4+nOlV4pL/8OKvePGg4k28+DdOYg6+ChqKqm66u8JMSUOu++EMDY+Mjo1PTJampmdm58rzC2cmzbXAmkhVqi9CMKhkgjWSpPAi0whxqPA8vNzv+efXqI1Mk1PqZNiIoZXISAogKwXlDf8II9Ky1SbQOr3h/i0SBMVVILurEMg1vstd7q/7UapBKW6loFxxq24f/C/xBqTCBjgOym9+MxV5jAkJBcbUPTejRgGapFDYLfm5wQzEJbSwbmkCMZpG0f+ty1es0uR2u62EeF/9PlFAbEwnDm1nDNQ2v72e+J9XzynabhQyyXLCRHwtinLFKeW9oHhTahSkOpaA0NLeykUbNAiycZZsCN7vl/+S2kZ1p+qdbFb2DgZpTLAltsxWmce22B47ZMesxgS7Yw/siT07986j8+K8frUOOYOZRfYDzvsnEMigXA==</latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

)BPS=BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit> <latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

⇣qi(ai) has a critical point
<latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit><latexit sha1_base64="MI1Rmg/YIB2Xy9htJQhbbJrrvEo=">AAACD3icbVC7TsMwFHXKu7wKjCwWLQKWKukCbEhIiBEkAkhtFN24DrXqOMG+QSpRP4GFX2FhAMTKysbf4D4GKBzJ0tE5517rniiTwqDrfjmlqemZ2bn5hfLi0vLKamVt/dKkuWbcZ6lM9XUEhkuhuI8CJb/ONIckkvwq6h4P/Ks7ro1I1QX2Mh4kcKNELBiglcLKTq11zxHC4jYU/V0IxV6NdsBQoEwLtDFJs1QoDCtVt+4OQf8Sb0yqZIyzsPLZaqcsT7hCJsGYpudmGBSg7VLJ++VWbngGrAs3vGmpgoSboBge1KfbVmnTONX2KaRD9edEAYkxvSSyyQSwYya9gfif18wxPggKobIcuWKjj+JcUkzpoB3aFpozlD1LYFQAZR3QwNB2WLYleJMn/yV+o35Y984b1aOTcRvzZJNskV3ikX1yRE7JGfEJIw/kibyQV+fReXbenPdRtOSMZzbILzgf37ikm/s=</latexit>

somewhere in moduli space
<latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit><latexit sha1_base64="OBihb4W0BttyqKyU+f+6AeOuiyg=">AAACAXicbVC7SgNBFJ31GeMraiU2g0GwCrtp1C4giGUEYwLJEmZn7yZD5rHMzCohBBt/xcZCxda/sPNvnCRbaOKBC4dz7p2590QpZ8b6/re3tLyyurZe2Chubm3v7Jb29u+MyjSFBlVc6VZEDHAmoWGZ5dBKNRARcWhGg8uJ37wHbZiSt3aYQihIT7KEUWKd1C0dGiXgoQ8aMJNYqDjjDJuUUOiWyn7FnwIvkiAnZZSj3i19dWJFMwHSUk6MaQd+asMR0ZZRDuNiJzPgHh6QHrQdlUSACUfTE8b4xCkxTpR2JS2eqr8nRkQYMxSR6xTE9s28NxH/89qZTc7DEZNpZkHS2UdJxrFVeJIHjpkGavnQEUI1c7ti2ieaUOtSK7oQgvmTF0mjWrmoBDfVcu0qT6OAjtAxOkUBOkM1dI3qqIEoekTP6BW9eU/ei/fufcxal7x85gD9gff5A42Blxc=</latexit>



Mathematical Implications



• M2-brane wrapped on holomorphic curve of class             
                                 gives BPS state of charge  
                     identified with electric charge lattice

From Algebraic Geometry to Physics

ni[Ci], ni � 0
<latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit>

ni[Ci], ni � 0
<latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit><latexit sha1_base64="vMUC1jh2UMytjmXeOQ4wruiaf9Y=">AAAB/XicbZDNSsNAFIUn9a/Wv6q4cjNYBBdSEhHUXaEILisYW0hDmExv2qGTSZyZCCUUfBU3LlTc+h7ufBunbRbaemDg49x7uXdOmHKmtG1/W6Wl5ZXVtfJ6ZWNza3unurt3r5JMUnBpwhPZCYkCzgS4mmkOnVQCiUMO7XDYnNTbjyAVS8SdHqXgx6QvWMQo0cYKqgciYNhrBsw/xRPs9uEB20G1ZtftqfAiOAXUUKFWUP3q9hKaxSA05UQpz7FT7edEakY5jCvdTEFK6JD0wTMoSAzKz6fnj/GxcXo4SqR5QuOp+3siJ7FSozg0nTHRAzVfm5j/1bxMR5d+zkSaaRB0tijKONYJnmSBe0wC1XxkgFDJzK2YDogkVJvEKiYEZ/7Li+Ce1a/qzu15rXFdpFFGh+gInSAHXaAGukEt5CKKcvSMXtGb9WS9WO/Wx6y1ZBUz++iPrM8fSy6T+A==</latexit>

H2(X,Z) =
X

i

ni[Ci] , ni 2 Z.
<latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit>

)
<latexit sha1_base64="caXkoIKGqbSGfaI7OJq5X8EVX08=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggscqxhbaUDbbTbt0kw27E6WE/gwvHlS8+m+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfjMo04z5TUulWSA2XIuE+CpS8lWpO41DyZji8mvjNR66NUMk9jlIexLSfiEgwilZqd+5Ef4BUa/XUrVTdmjsFWSReQapQoNGtfHV6imUxT5BJakzbc1MMcqpRMMnH5U5meErZkPZ529KExtwE+fTkMTm2So9ESttKkEzV3xM5jY0ZxaHtjCkOzLw3Ef/z2hlGF0EukjRDnrDZoiiTBBWZ/E96QnOGcmQJZVrYWwkbUE0Z2pTKNgRv/uVF4p/WLmve7Vm1fl2kUYJDOIIT8OAc6nADDfCBgYJneIU3B50X5935mLUuOcXMAfyB8/kD/EKRRA==</latexit><latexit sha1_base64="caXkoIKGqbSGfaI7OJq5X8EVX08=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggscqxhbaUDbbTbt0kw27E6WE/gwvHlS8+m+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfjMo04z5TUulWSA2XIuE+CpS8lWpO41DyZji8mvjNR66NUMk9jlIexLSfiEgwilZqd+5Ef4BUa/XUrVTdmjsFWSReQapQoNGtfHV6imUxT5BJakzbc1MMcqpRMMnH5U5meErZkPZ529KExtwE+fTkMTm2So9ESttKkEzV3xM5jY0ZxaHtjCkOzLw3Ef/z2hlGF0EukjRDnrDZoiiTBBWZ/E96QnOGcmQJZVrYWwkbUE0Z2pTKNgRv/uVF4p/WLmve7Vm1fl2kUYJDOIIT8OAc6nADDfCBgYJneIU3B50X5935mLUuOcXMAfyB8/kD/EKRRA==</latexit><latexit sha1_base64="caXkoIKGqbSGfaI7OJq5X8EVX08=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggscqxhbaUDbbTbt0kw27E6WE/gwvHlS8+m+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfjMo04z5TUulWSA2XIuE+CpS8lWpO41DyZji8mvjNR66NUMk9jlIexLSfiEgwilZqd+5Ef4BUa/XUrVTdmjsFWSReQapQoNGtfHV6imUxT5BJakzbc1MMcqpRMMnH5U5meErZkPZ529KExtwE+fTkMTm2So9ESttKkEzV3xM5jY0ZxaHtjCkOzLw3Ef/z2hlGF0EukjRDnrDZoiiTBBWZ/E96QnOGcmQJZVrYWwkbUE0Z2pTKNgRv/uVF4p/WLmve7Vm1fl2kUYJDOIIT8OAc6nADDfCBgYJneIU3B50X5935mLUuOcXMAfyB8/kD/EKRRA==</latexit><latexit sha1_base64="caXkoIKGqbSGfaI7OJq5X8EVX08=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q0ggscqxhbaUDbbTbt0kw27E6WE/gwvHlS8+m+8+W/ctjlo64OBx3szzMwLUykMuu63s7S8srq2Xtoob25t7+xW9vYfjMo04z5TUulWSA2XIuE+CpS8lWpO41DyZji8mvjNR66NUMk9jlIexLSfiEgwilZqd+5Ef4BUa/XUrVTdmjsFWSReQapQoNGtfHV6imUxT5BJakzbc1MMcqpRMMnH5U5meErZkPZ529KExtwE+fTkMTm2So9ESttKkEzV3xM5jY0ZxaHtjCkOzLw3Ef/z2hlGF0EukjRDnrDZoiiTBBWZ/E96QnOGcmQJZVrYWwkbUE0Z2pTKNgRv/uVF4p/WLmve7Vm1fl2kUYJDOIIT8OAc6nADDfCBgYJneIU3B50X5935mLUuOcXMAfyB8/kD/EKRRA==</latexit>

H2(X,Z) =
X

i

ni[Ci] , ni 2 Z.
<latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit>

n1
<latexit sha1_base64="488yRpjyQ/uP06QQAehoiLGAG6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9S8OKxorGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20O2vpg4PHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7lXP61Vrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dUJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tOxYbgLb68TPyz+lXduzuvNa6LNMpwBMdwCh5cQANuoQk+MBjAM7zCmyOdF+fd+Zi3lpxi5hD+wPn8AWkPjWY=</latexit><latexit sha1_base64="488yRpjyQ/uP06QQAehoiLGAG6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9S8OKxorGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20O2vpg4PHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7lXP61Vrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dUJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tOxYbgLb68TPyz+lXduzuvNa6LNMpwBMdwCh5cQANuoQk+MBjAM7zCmyOdF+fd+Zi3lpxi5hD+wPn8AWkPjWY=</latexit><latexit sha1_base64="488yRpjyQ/uP06QQAehoiLGAG6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9S8OKxorGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20O2vpg4PHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7lXP61Vrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dUJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tOxYbgLb68TPyz+lXduzuvNa6LNMpwBMdwCh5cQANuoQk+MBjAM7zCmyOdF+fd+Zi3lpxi5hD+wPn8AWkPjWY=</latexit><latexit sha1_base64="488yRpjyQ/uP06QQAehoiLGAG6k=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUC9S8OKxorGFNpTNdtMu3WzC7kQooT/BiwcVr/4jb/4bt20O2vpg4PHeDDPzwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3Uz91hPXRiTqAccpD2I6UCISjKKV7lXP61Vrbt2dgSwTryA1KNDsVb+6/YRlMVfIJDWm47kpBjnVKJjkk0o3MzylbEQHvGOpojE3QT47dUJOrNInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tOxYbgLb68TPyz+lXduzuvNa6LNMpwBMdwCh5cQANuoQk+MBjAM7zCmyOdF+fd+Zi3lpxi5hD+wPn8AWkPjWY=</latexit>

n2
<latexit sha1_base64="LSUZeMg3IEPkrtJ+O5E7oFR4LUE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1IsUvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eDw0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObqZ+64lrIxL1gOOUBzEdKBEJRtFK96pX71Wqbs2dgSwTryBVKNDsVb66/YRlMVfIJDWm47kpBjnVKJjkk3I3MzylbEQHvGOpojE3QT47dUJOrdInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tO2YbgLb68TPx67arm3Z1XG9dFGiU4hhM4Aw8uoAG30AQfGAzgGV7hzZHOi/PufMxbV5xi5gj+wPn8AWqSjWc=</latexit><latexit sha1_base64="LSUZeMg3IEPkrtJ+O5E7oFR4LUE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1IsUvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eDw0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObqZ+64lrIxL1gOOUBzEdKBEJRtFK96pX71Wqbs2dgSwTryBVKNDsVb66/YRlMVfIJDWm47kpBjnVKJjkk3I3MzylbEQHvGOpojE3QT47dUJOrdInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tO2YbgLb68TPx67arm3Z1XG9dFGiU4hhM4Aw8uoAG30AQfGAzgGV7hzZHOi/PufMxbV5xi5gj+wPn8AWqSjWc=</latexit><latexit sha1_base64="LSUZeMg3IEPkrtJ+O5E7oFR4LUE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1IsUvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eDw0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObqZ+64lrIxL1gOOUBzEdKBEJRtFK96pX71Wqbs2dgSwTryBVKNDsVb66/YRlMVfIJDWm47kpBjnVKJjkk3I3MzylbEQHvGOpojE3QT47dUJOrdInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tO2YbgLb68TPx67arm3Z1XG9dFGiU4hhM4Aw8uoAG30AQfGAzgGV7hzZHOi/PufMxbV5xi5gj+wPn8AWqSjWc=</latexit><latexit sha1_base64="LSUZeMg3IEPkrtJ+O5E7oFR4LUE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1IsUvHisaGyhDWWz3bRLN5uwOxFK6E/w4kHFq//Im//GbZuDtj4YeLw3w8y8MJXCoOt+Oyura+sbm6Wt8vbO7t5+5eDw0SSZZtxniUx0O6SGS6G4jwIlb6ea0ziUvBWObqZ+64lrIxL1gOOUBzEdKBEJRtFK96pX71Wqbs2dgSwTryBVKNDsVb66/YRlMVfIJDWm47kpBjnVKJjkk3I3MzylbEQHvGOpojE3QT47dUJOrdInUaJtKSQz9fdETmNjxnFoO2OKQ7PoTcX/vE6G0WWQC5VmyBWbL4oySTAh079JX2jOUI4toUwLeythQ6opQ5tO2YbgLb68TPx67arm3Z1XG9dFGiU4hhM4Aw8uoAG30AQfGAzgGV7hzZHOi/PufMxbV5xi5gj+wPn8AWqSjWc=</latexit>

H2(X,Z) =
X

i

ni[Ci] , ni 2 Z.
<latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit><latexit sha1_base64="3rURTz+uj2Rwf3FR+r9QNsKck+M="></latexit>

M(X) = Mori cone
<latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit>

BPS
not BPS



•    
•   
•   

Three Cones of Interest

M\(X) =
\

All phases

M(X)

<latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit>

= dual to extended Kähler cone
<latexit sha1_base64="2a5FZiXhvVccuN2bq0zmoQxcpc4=">AAACCHicbVBNS8NAFNzUr1q/oh69LBbBU0l6UQ9CQQ+ClwrWFtpQNpuXdulmE3Y3Ygm9evGvePGg4tWf4M1/4zbNQVsHFoaZ93g74yecKe0431ZpaXllda28XtnY3NresXf37lScSgotGvNYdnyigDMBLc00h04igUQ+h7Y/upj67XuQisXiVo8T8CIyECxklGgj9W18joOUcKxjDA8aRAABvu4dkiEHiWksoG9XnZqTAy8StyBVVKDZt796QUzTCISmnCjVdZ1EexmRmlEOk0ovVZAQOiID6BoqSATKy/IkE3xklACHsTRPaJyrvzcyEik1jnwzGRE9VPPeVPzP66Y6PPUyJpLUhKSzQ2Ga557WggMmgWo+NoRQycxfMR0SSag25VVMCe585EXSqtfOau5Nvdq4LNooowN0iI6Ri05QA12hJmohih7RM3pFb9aT9WK9Wx+z0ZJV7OyjP7A+fwApZ5jw</latexit><latexit sha1_base64="2a5FZiXhvVccuN2bq0zmoQxcpc4=">AAACCHicbVBNS8NAFNzUr1q/oh69LBbBU0l6UQ9CQQ+ClwrWFtpQNpuXdulmE3Y3Ygm9evGvePGg4tWf4M1/4zbNQVsHFoaZ93g74yecKe0431ZpaXllda28XtnY3NresXf37lScSgotGvNYdnyigDMBLc00h04igUQ+h7Y/upj67XuQisXiVo8T8CIyECxklGgj9W18joOUcKxjDA8aRAABvu4dkiEHiWksoG9XnZqTAy8StyBVVKDZt796QUzTCISmnCjVdZ1EexmRmlEOk0ovVZAQOiID6BoqSATKy/IkE3xklACHsTRPaJyrvzcyEik1jnwzGRE9VPPeVPzP66Y6PPUyJpLUhKSzQ2Ga557WggMmgWo+NoRQycxfMR0SSag25VVMCe585EXSqtfOau5Nvdq4LNooowN0iI6Ri05QA12hJmohih7RM3pFb9aT9WK9Wx+z0ZJV7OyjP7A+fwApZ5jw</latexit><latexit sha1_base64="2a5FZiXhvVccuN2bq0zmoQxcpc4=">AAACCHicbVBNS8NAFNzUr1q/oh69LBbBU0l6UQ9CQQ+ClwrWFtpQNpuXdulmE3Y3Ygm9evGvePGg4tWf4M1/4zbNQVsHFoaZ93g74yecKe0431ZpaXllda28XtnY3NresXf37lScSgotGvNYdnyigDMBLc00h04igUQ+h7Y/upj67XuQisXiVo8T8CIyECxklGgj9W18joOUcKxjDA8aRAABvu4dkiEHiWksoG9XnZqTAy8StyBVVKDZt796QUzTCISmnCjVdZ1EexmRmlEOk0ovVZAQOiID6BoqSATKy/IkE3xklACHsTRPaJyrvzcyEik1jnwzGRE9VPPeVPzP66Y6PPUyJpLUhKSzQ2Ga557WggMmgWo+NoRQycxfMR0SSag25VVMCe585EXSqtfOau5Nvdq4LNooowN0iI6Ri05QA12hJmohih7RM3pFb9aT9WK9Wx+z0ZJV7OyjP7A+fwApZ5jw</latexit><latexit sha1_base64="2a5FZiXhvVccuN2bq0zmoQxcpc4=">AAACCHicbVBNS8NAFNzUr1q/oh69LBbBU0l6UQ9CQQ+ClwrWFtpQNpuXdulmE3Y3Ygm9evGvePGg4tWf4M1/4zbNQVsHFoaZ93g74yecKe0431ZpaXllda28XtnY3NresXf37lScSgotGvNYdnyigDMBLc00h04igUQ+h7Y/upj67XuQisXiVo8T8CIyECxklGgj9W18joOUcKxjDA8aRAABvu4dkiEHiWksoG9XnZqTAy8StyBVVKDZt796QUzTCISmnCjVdZ1EexmRmlEOk0ovVZAQOiID6BoqSATKy/IkE3xklACHsTRPaJyrvzcyEik1jnwzGRE9VPPeVPzP66Y6PPUyJpLUhKSzQ2Ga557WggMmgWo+NoRQycxfMR0SSag25VVMCe585EXSqtfOau5Nvdq4LNooowN0iI6Ri05QA12hJmohih7RM3pFb9aT9WK9Wx+z0ZJV7OyjP7A+fwApZ5jw</latexit>

M_(X) = dual to e↵ective cone
<latexit sha1_base64="CdfNsheoRUyTAxHlwMNr417cDKM=">AAACDHicbVDLSgMxFM34rPU16tJNsBXqpsx0oy6Egi7cCBUcW2hryaR32tBMMiSZQin9ATf+ihsXKm79AHf+jeljoa0HAodz7uXmnDDhTBvP+3aWlldW19YzG9nNre2dXXdv/17LVFEIqORS1UKigTMBgWGGQy1RQOKQQzXsXY79ah+UZlLcmUECzZh0BIsYJcZKLTefv3lo9AEKtRN8kcftlHBsJIYoAmpYHzCVAlpuzit6E+BF4s9IDs1QablfjbakaQzCUE60rvteYppDogyjHEbZRqohIbRHOlC3VJAYdHM4STPCx1Zp40gq+4TBE/X3xpDEWg/i0E7GxHT1vDcW//PqqYnOmkMmktSAoNNDUTrJO64Gt5myofnAEkIVs3/FtEsUocYWmLUl+PORF0lQKp4X/dtSrnw1ayODDtERKiAfnaIyukYVFCCKHtEzekVvzpPz4rw7H9PRJWe2c4D+wPn8Af7emds=</latexit><latexit sha1_base64="CdfNsheoRUyTAxHlwMNr417cDKM=">AAACDHicbVDLSgMxFM34rPU16tJNsBXqpsx0oy6Egi7cCBUcW2hryaR32tBMMiSZQin9ATf+ihsXKm79AHf+jeljoa0HAodz7uXmnDDhTBvP+3aWlldW19YzG9nNre2dXXdv/17LVFEIqORS1UKigTMBgWGGQy1RQOKQQzXsXY79ah+UZlLcmUECzZh0BIsYJcZKLTefv3lo9AEKtRN8kcftlHBsJIYoAmpYHzCVAlpuzit6E+BF4s9IDs1QablfjbakaQzCUE60rvteYppDogyjHEbZRqohIbRHOlC3VJAYdHM4STPCx1Zp40gq+4TBE/X3xpDEWg/i0E7GxHT1vDcW//PqqYnOmkMmktSAoNNDUTrJO64Gt5myofnAEkIVs3/FtEsUocYWmLUl+PORF0lQKp4X/dtSrnw1ayODDtERKiAfnaIyukYVFCCKHtEzekVvzpPz4rw7H9PRJWe2c4D+wPn8Af7emds=</latexit><latexit sha1_base64="CdfNsheoRUyTAxHlwMNr417cDKM=">AAACDHicbVDLSgMxFM34rPU16tJNsBXqpsx0oy6Egi7cCBUcW2hryaR32tBMMiSZQin9ATf+ihsXKm79AHf+jeljoa0HAodz7uXmnDDhTBvP+3aWlldW19YzG9nNre2dXXdv/17LVFEIqORS1UKigTMBgWGGQy1RQOKQQzXsXY79ah+UZlLcmUECzZh0BIsYJcZKLTefv3lo9AEKtRN8kcftlHBsJIYoAmpYHzCVAlpuzit6E+BF4s9IDs1QablfjbakaQzCUE60rvteYppDogyjHEbZRqohIbRHOlC3VJAYdHM4STPCx1Zp40gq+4TBE/X3xpDEWg/i0E7GxHT1vDcW//PqqYnOmkMmktSAoNNDUTrJO64Gt5myofnAEkIVs3/FtEsUocYWmLUl+PORF0lQKp4X/dtSrnw1ayODDtERKiAfnaIyukYVFCCKHtEzekVvzpPz4rw7H9PRJWe2c4D+wPn8Af7emds=</latexit><latexit sha1_base64="CdfNsheoRUyTAxHlwMNr417cDKM=">AAACDHicbVDLSgMxFM34rPU16tJNsBXqpsx0oy6Egi7cCBUcW2hryaR32tBMMiSZQin9ATf+ihsXKm79AHf+jeljoa0HAodz7uXmnDDhTBvP+3aWlldW19YzG9nNre2dXXdv/17LVFEIqORS1UKigTMBgWGGQy1RQOKQQzXsXY79ah+UZlLcmUECzZh0BIsYJcZKLTefv3lo9AEKtRN8kcftlHBsJIYoAmpYHzCVAlpuzit6E+BF4s9IDs1QablfjbakaQzCUE60rvteYppDogyjHEbZRqohIbRHOlC3VJAYdHM4STPCx1Zp40gq+4TBE/X3xpDEWg/i0E7GxHT1vDcW//PqqYnOmkMmktSAoNNDUTrJO64Gt5myofnAEkIVs3/FtEsUocYWmLUl+PORF0lQKp4X/dtSrnw1ayODDtERKiAfnaIyukYVFCCKHtEzekVvzpPz4rw7H9PRJWe2c4D+wPn8Af7emds=</latexit>

M(X) = Mori cone
<latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit>

M_(X)
<latexit sha1_base64="V8a/Op4OpbZOIPxEiVu8P7OOwJY=">AAAB8XicbVBNT8JAEN3iF+IX6tHLRjDBC2m5qBdD4sWLCSZWSEol22UKG7bdZndLQhp+hhcParz6b7z5b1ygBwVfMsnLezOZmRcknClt299WYW19Y3OruF3a2d3bPygfHj0qkUoKLhVcyE5AFHAWg6uZ5tBJJJAo4NAORjczvz0GqZiIH/QkAT8ig5iFjBJtJK9699QdA9Q659VeuWLX7TnwKnFyUkE5Wr3yV7cvaBpBrCknSnmOnWg/I1IzymFa6qYKEkJHZACeoTGJQPnZ/OQpPjNKH4dCmoo1nqu/JzISKTWJAtMZET1Uy95M/M/zUh1e+hmLk1RDTBeLwpRjLfDsf9xnEqjmE0MIlczciumQSEK1SalkQnCWX14lbqN+VXfuG5XmdZ5GEZ2gU1RDDrpATXSLWshFFAn0jF7Rm6WtF+vd+li0Fqx85hj9gfX5A/3Bj+4=</latexit><latexit sha1_base64="V8a/Op4OpbZOIPxEiVu8P7OOwJY=">AAAB8XicbVBNT8JAEN3iF+IX6tHLRjDBC2m5qBdD4sWLCSZWSEol22UKG7bdZndLQhp+hhcParz6b7z5b1ygBwVfMsnLezOZmRcknClt299WYW19Y3OruF3a2d3bPygfHj0qkUoKLhVcyE5AFHAWg6uZ5tBJJJAo4NAORjczvz0GqZiIH/QkAT8ig5iFjBJtJK9699QdA9Q659VeuWLX7TnwKnFyUkE5Wr3yV7cvaBpBrCknSnmOnWg/I1IzymFa6qYKEkJHZACeoTGJQPnZ/OQpPjNKH4dCmoo1nqu/JzISKTWJAtMZET1Uy95M/M/zUh1e+hmLk1RDTBeLwpRjLfDsf9xnEqjmE0MIlczciumQSEK1SalkQnCWX14lbqN+VXfuG5XmdZ5GEZ2gU1RDDrpATXSLWshFFAn0jF7Rm6WtF+vd+li0Fqx85hj9gfX5A/3Bj+4=</latexit><latexit sha1_base64="V8a/Op4OpbZOIPxEiVu8P7OOwJY=">AAAB8XicbVBNT8JAEN3iF+IX6tHLRjDBC2m5qBdD4sWLCSZWSEol22UKG7bdZndLQhp+hhcParz6b7z5b1ygBwVfMsnLezOZmRcknClt299WYW19Y3OruF3a2d3bPygfHj0qkUoKLhVcyE5AFHAWg6uZ5tBJJJAo4NAORjczvz0GqZiIH/QkAT8ig5iFjBJtJK9699QdA9Q659VeuWLX7TnwKnFyUkE5Wr3yV7cvaBpBrCknSnmOnWg/I1IzymFa6qYKEkJHZACeoTGJQPnZ/OQpPjNKH4dCmoo1nqu/JzISKTWJAtMZET1Uy95M/M/zUh1e+hmLk1RDTBeLwpRjLfDsf9xnEqjmE0MIlczciumQSEK1SalkQnCWX14lbqN+VXfuG5XmdZ5GEZ2gU1RDDrpATXSLWshFFAn0jF7Rm6WtF+vd+li0Fqx85hj9gfX5A/3Bj+4=</latexit><latexit sha1_base64="V8a/Op4OpbZOIPxEiVu8P7OOwJY=">AAAB8XicbVBNT8JAEN3iF+IX6tHLRjDBC2m5qBdD4sWLCSZWSEol22UKG7bdZndLQhp+hhcParz6b7z5b1ygBwVfMsnLezOZmRcknClt299WYW19Y3OruF3a2d3bPygfHj0qkUoKLhVcyE5AFHAWg6uZ5tBJJJAo4NAORjczvz0GqZiIH/QkAT8ig5iFjBJtJK9699QdA9Q659VeuWLX7TnwKnFyUkE5Wr3yV7cvaBpBrCknSnmOnWg/I1IzymFa6qYKEkJHZACeoTGJQPnZ/OQpPjNKH4dCmoo1nqu/JzISKTWJAtMZET1Uy95M/M/zUh1e+hmLk1RDTBeLwpRjLfDsf9xnEqjmE0MIlczciumQSEK1SalkQnCWX14lbqN+VXfuG5XmdZ5GEZ2gU1RDDrpATXSLWshFFAn0jF7Rm6WtF+vd+li0Fqx85hj9gfX5A/3Bj+4=</latexit>

M(X) = Mori cone
<latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit>

M\(X) =
\

All phases

M(X)

<latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit>

M_(X) ⇢ M\(X) ⇢ M(X)
<latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit>

⇢ H2(X,R)
<latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit>

⇢ H2(X,R)
<latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit><latexit sha1_base64="1J4T7O2a+t+SpF8iajEc80yUq2Q=">AAACA3icbVBNS8NAEN34WetX1GMvi61QQUrSi3oreumxirGFJoTNdtMu3WzC7kYooQcv/hUvHlS8+ie8+W/ctDlo64OBx3szzMwLEkalsqxvY2V1bX1js7RV3t7Z3ds3Dw7vZZwKTBwcs1j0AiQJo5w4iipGeokgKAoY6Qbj69zvPhAhaczv1CQhXoSGnIYUI6Ul36zUXJkGkijY9pv13pkbITUKgux2elrzzarVsGaAy8QuSBUU6PjmlzuIcRoRrjBDUvZtK1FehoSimJFp2U0lSRAeoyHpa8pRRKSXzZ6YwhOtDGAYC11cwZn6eyJDkZSTKNCd+Y1y0cvF/7x+qsILL6M8SRXheL4oTBlUMcwTgQMqCFZsognCgupbIR4hgbDSuZV1CPbiy8vEaTYuG/ZNs9q6KtIogQo4BnVgg3PQAm3QAQ7A4BE8g1fwZjwZL8a78TFvXTGKmSPwB8bnDxbVlqc=</latexit>



SUGRA and Geometry

•    

•    

P
ni[Ci] 2 M_(X) , ⇣ni(ai) has a minimum

<latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit>

) BPS = BHE
<latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit><latexit sha1_base64="ky8dIexzJMVhaSBdN19mRqwJuwE=">AAAB/3icbVC7TsMwFHV4lvIKMDCwWLRITFXSBRiQqiJQx/IIrdRGleM6rVXHjmwHVEVd+BUWBkCs/AYbf4PbZoCWI13p6Jx7de89Qcyo0o7zbS0sLi2vrObW8usbm1vb9s7uvRKJxMTDggnZDJAijHLiaaoZacaSoChgpBEMLsZ+44FIRQW/08OY+BHqcRpSjLSROvZ+sX1De32NpBSPRVit38JzWK1dduyCU3ImgPPEzUgBZKh37K92V+AkIlxjhpRquU6s/RRJTTEjo3w7USRGeIB6pGUoRxFRfjp5YASPjNKFoZCmuIYT9fdEiiKlhlFgOiOk+2rWG4v/ea1Eh6d+SnmcaMLxdFGYMKgFHKcBu1QSrNnQEIQlNbdC3EcSYW0yy5sQ3NmX54lXLp2V3OtyoXKVpZEDB+AQHAMXnIAKqIE68AAGI/AMXsGb9WS9WO/Wx7R1wcpm9sAfWJ8/XpKUhQ==</latexit>

BPS = BHE )
<latexit sha1_base64="EQkZcrDqCN2bkxgMIj1/b/n9Bso=">AAACAHicbVDLTgIxFO3gC/E16sbETSOYuCIzbNSFCcFoWOJjhAQmpFMKNHTaSdvRkAlu/BU3LtS49TPc+TcWmIWCJ7nJyTn35t57gohRpR3n28osLC4tr2RXc2vrG5tb9vbOnRKxxMTDggnZCJAijHLiaaoZaUSSoDBgpB4Mzsd+/Z5IRQW/1cOI+CHqcdqlGGkjte29Su0GnsFK9QIWWte019dISvFQgG077xSdCeA8cVOSBylqbfur1RE4DgnXmCGlmq4TaT9BUlPMyCjXihWJEB6gHmkaylFIlJ9MPhjBQ6N0YFdIU1zDifp7IkGhUsMwMJ0h0n01643F/7xmrLsnfkJ5FGvC8XRRN2ZQCziOA3aoJFizoSEIS2puhbiPJMLahJYzIbizL88Tr1Q8LbpXpXz5Mk0jC/bBATgCLjgGZVAFNeABDB7BM3gFb9aT9WK9Wx/T1oyVzuyCP7A+fwCqapSv</latexit><latexit sha1_base64="EQkZcrDqCN2bkxgMIj1/b/n9Bso=">AAACAHicbVDLTgIxFO3gC/E16sbETSOYuCIzbNSFCcFoWOJjhAQmpFMKNHTaSdvRkAlu/BU3LtS49TPc+TcWmIWCJ7nJyTn35t57gohRpR3n28osLC4tr2RXc2vrG5tb9vbOnRKxxMTDggnZCJAijHLiaaoZaUSSoDBgpB4Mzsd+/Z5IRQW/1cOI+CHqcdqlGGkjte29Su0GnsFK9QIWWte019dISvFQgG077xSdCeA8cVOSBylqbfur1RE4DgnXmCGlmq4TaT9BUlPMyCjXihWJEB6gHmkaylFIlJ9MPhjBQ6N0YFdIU1zDifp7IkGhUsMwMJ0h0n01643F/7xmrLsnfkJ5FGvC8XRRN2ZQCziOA3aoJFizoSEIS2puhbiPJMLahJYzIbizL88Tr1Q8LbpXpXz5Mk0jC/bBATgCLjgGZVAFNeABDB7BM3gFb9aT9WK9Wx/T1oyVzuyCP7A+fwCqapSv</latexit><latexit sha1_base64="EQkZcrDqCN2bkxgMIj1/b/n9Bso=">AAACAHicbVDLTgIxFO3gC/E16sbETSOYuCIzbNSFCcFoWOJjhAQmpFMKNHTaSdvRkAlu/BU3LtS49TPc+TcWmIWCJ7nJyTn35t57gohRpR3n28osLC4tr2RXc2vrG5tb9vbOnRKxxMTDggnZCJAijHLiaaoZaUSSoDBgpB4Mzsd+/Z5IRQW/1cOI+CHqcdqlGGkjte29Su0GnsFK9QIWWte019dISvFQgG077xSdCeA8cVOSBylqbfur1RE4DgnXmCGlmq4TaT9BUlPMyCjXihWJEB6gHmkaylFIlJ9MPhjBQ6N0YFdIU1zDifp7IkGhUsMwMJ0h0n01643F/7xmrLsnfkJ5FGvC8XRRN2ZQCziOA3aoJFizoSEIS2puhbiPJMLahJYzIbizL88Tr1Q8LbpXpXz5Mk0jC/bBATgCLjgGZVAFNeABDB7BM3gFb9aT9WK9Wx/T1oyVzuyCP7A+fwCqapSv</latexit><latexit sha1_base64="EQkZcrDqCN2bkxgMIj1/b/n9Bso=">AAACAHicbVDLTgIxFO3gC/E16sbETSOYuCIzbNSFCcFoWOJjhAQmpFMKNHTaSdvRkAlu/BU3LtS49TPc+TcWmIWCJ7nJyTn35t57gohRpR3n28osLC4tr2RXc2vrG5tb9vbOnRKxxMTDggnZCJAijHLiaaoZaUSSoDBgpB4Mzsd+/Z5IRQW/1cOI+CHqcdqlGGkjte29Su0GnsFK9QIWWte019dISvFQgG077xSdCeA8cVOSBylqbfur1RE4DgnXmCGlmq4TaT9BUlPMyCjXihWJEB6gHmkaylFIlJ9MPhjBQ6N0YFdIU1zDifp7IkGhUsMwMJ0h0n01643F/7xmrLsnfkJ5FGvC8XRRN2ZQCziOA3aoJFizoSEIS2puhbiPJMLahJYzIbizL88Tr1Q8LbpXpXz5Mk0jC/bBATgCLjgGZVAFNeABDB7BM3gFb9aT9WK9Wx/T1oyVzuyCP7A+fwCqapSv</latexit>

⇣ni(ai) > 0 for all ai ,
P

ni[Ci] 2 M\(X)
<latexit sha1_base64="q5RoH2Qdr8uZi55fSQymj1KyUr0="></latexit><latexit sha1_base64="q5RoH2Qdr8uZi55fSQymj1KyUr0="></latexit><latexit sha1_base64="q5RoH2Qdr8uZi55fSQymj1KyUr0="></latexit><latexit sha1_base64="q5RoH2Qdr8uZi55fSQymj1KyUr0="></latexit>

⇣ni(ai) > 0 for all ai ,
P

ni[Ci] 2 M\(X)
<latexit sha1_base64="XasrNSD1rsjTftCgLkednuHrMk4="></latexit><latexit sha1_base64="XasrNSD1rsjTftCgLkednuHrMk4="></latexit><latexit sha1_base64="XasrNSD1rsjTftCgLkednuHrMk4="></latexit><latexit sha1_base64="XasrNSD1rsjTftCgLkednuHrMk4="></latexit>

dual to extended Kähler cone
<latexit sha1_base64="vQfXvKMBs2bze1rrK0Z86wTpsaI=">AAACBnicbVBNS8NAFNz4WetX1KMgS4vgqSS9qLeCHgQvFYwttKFsNi/t0s0m7G7EUnrz4l/x4kHFq7/Bm//GbZqDtg4sDDPv8XYmSDlT2nG+raXlldW19dJGeXNre2fX3tu/U0kmKXg04YlsB0QBZwI8zTSHdiqBxAGHVjC8mPqte5CKJeJWj1LwY9IXLGKUaCP17KMwIxzrBMODBhFCiK+7FTLgIDFNBPTsqlNzcuBF4hakigo0e/ZXN0xoFoPQlBOlOq6Tan9MpGaUw6TczRSkhA5JHzqGChKD8sd5jgk+NkqIo0SaJzTO1d8bYxIrNYoDMxkTPVDz3lT8z+tkOjrzx0ykmQlJZ4eiLM89LQWHTALVfGQIoZKZv2I6IJJQbaormxLc+ciLxKvXzmvuTb3auCzaKKFDVEEnyEWnqIGuUBN5iKJH9Ixe0Zv1ZL1Y79bHbHTJKnYO0B9Ynz9HJJh/</latexit><latexit sha1_base64="vQfXvKMBs2bze1rrK0Z86wTpsaI=">AAACBnicbVBNS8NAFNz4WetX1KMgS4vgqSS9qLeCHgQvFYwttKFsNi/t0s0m7G7EUnrz4l/x4kHFq7/Bm//GbZqDtg4sDDPv8XYmSDlT2nG+raXlldW19dJGeXNre2fX3tu/U0kmKXg04YlsB0QBZwI8zTSHdiqBxAGHVjC8mPqte5CKJeJWj1LwY9IXLGKUaCP17KMwIxzrBMODBhFCiK+7FTLgIDFNBPTsqlNzcuBF4hakigo0e/ZXN0xoFoPQlBOlOq6Tan9MpGaUw6TczRSkhA5JHzqGChKD8sd5jgk+NkqIo0SaJzTO1d8bYxIrNYoDMxkTPVDz3lT8z+tkOjrzx0ykmQlJZ4eiLM89LQWHTALVfGQIoZKZv2I6IJJQbaormxLc+ciLxKvXzmvuTb3auCzaKKFDVEEnyEWnqIGuUBN5iKJH9Ixe0Zv1ZL1Y79bHbHTJKnYO0B9Ynz9HJJh/</latexit><latexit sha1_base64="vQfXvKMBs2bze1rrK0Z86wTpsaI=">AAACBnicbVBNS8NAFNz4WetX1KMgS4vgqSS9qLeCHgQvFYwttKFsNi/t0s0m7G7EUnrz4l/x4kHFq7/Bm//GbZqDtg4sDDPv8XYmSDlT2nG+raXlldW19dJGeXNre2fX3tu/U0kmKXg04YlsB0QBZwI8zTSHdiqBxAGHVjC8mPqte5CKJeJWj1LwY9IXLGKUaCP17KMwIxzrBMODBhFCiK+7FTLgIDFNBPTsqlNzcuBF4hakigo0e/ZXN0xoFoPQlBOlOq6Tan9MpGaUw6TczRSkhA5JHzqGChKD8sd5jgk+NkqIo0SaJzTO1d8bYxIrNYoDMxkTPVDz3lT8z+tkOjrzx0ykmQlJZ4eiLM89LQWHTALVfGQIoZKZv2I6IJJQbaormxLc+ciLxKvXzmvuTb3auCzaKKFDVEEnyEWnqIGuUBN5iKJH9Ixe0Zv1ZL1Y79bHbHTJKnYO0B9Ynz9HJJh/</latexit><latexit sha1_base64="vQfXvKMBs2bze1rrK0Z86wTpsaI=">AAACBnicbVBNS8NAFNz4WetX1KMgS4vgqSS9qLeCHgQvFYwttKFsNi/t0s0m7G7EUnrz4l/x4kHFq7/Bm//GbZqDtg4sDDPv8XYmSDlT2nG+raXlldW19dJGeXNre2fX3tu/U0kmKXg04YlsB0QBZwI8zTSHdiqBxAGHVjC8mPqte5CKJeJWj1LwY9IXLGKUaCP17KMwIxzrBMODBhFCiK+7FTLgIDFNBPTsqlNzcuBF4hakigo0e/ZXN0xoFoPQlBOlOq6Tan9MpGaUw6TczRSkhA5JHzqGChKD8sd5jgk+NkqIo0SaJzTO1d8bYxIrNYoDMxkTPVDz3lT8z+tkOjrzx0ykmQlJZ4eiLM89LQWHTALVfGQIoZKZv2I6IJJQbaormxLc+ciLxKvXzmvuTb3auCzaKKFDVEEnyEWnqIGuUBN5iKJH9Ixe0Zv1ZL1Y79bHbHTJKnYO0B9Ynz9HJJh/</latexit>

P
ni[Ci] 2 M_(X) , ⇣ni(ai) has a minimum

<latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit><latexit sha1_base64="1uLavoqTWrD64h+hQMPM0SBdQFE="></latexit>

dual to e↵ective cone, M_(X)
<latexit sha1_base64="VWpLl6vlYcAQRylWC+hKYqGV+24=">AAACFXicbZBPSwJBGMZn7Z/ZP6tjlyENDEp2vVQ3IYgugUGbgprMju/q4OzsMjMryOKn6NJX6dKhomvQrW/TrHoo7YGBh+d9X+Z9f17EmdK2/W1llpZXVtey67mNza3tnfzu3r0KY0nBpSEPZcMjCjgT4GqmOTQiCSTwONS9wWVarw9BKhaKOz2KoB2QnmA+o0SbqJM/7caEYx1i8H2gmg0B01DACS62AqL7lPDkZvzQGgKUGsfFTr5gl+2J8KJxZqaAZqp18l+tbkjjAISmnCjVdOxItxMiNaMcxrlWrCAidEB60DRWkABUO5mcNcZHJuliP5TmCY0n6e+JhARKjQLPdKa7qvlaGv5Xa8baP28nTESxBkGnH/nxBEPKCHeZNCz4yBhCJTO7YtonklBtSOYMBGf+5EXjVsoXZee2UqhezWhk0QE6RCXkoDNURdeohlxE0SN6Rq/ozXqyXqx362PamrFmM/voj6zPH/yRnjQ=</latexit><latexit sha1_base64="VWpLl6vlYcAQRylWC+hKYqGV+24=">AAACFXicbZBPSwJBGMZn7Z/ZP6tjlyENDEp2vVQ3IYgugUGbgprMju/q4OzsMjMryOKn6NJX6dKhomvQrW/TrHoo7YGBh+d9X+Z9f17EmdK2/W1llpZXVtey67mNza3tnfzu3r0KY0nBpSEPZcMjCjgT4GqmOTQiCSTwONS9wWVarw9BKhaKOz2KoB2QnmA+o0SbqJM/7caEYx1i8H2gmg0B01DACS62AqL7lPDkZvzQGgKUGsfFTr5gl+2J8KJxZqaAZqp18l+tbkjjAISmnCjVdOxItxMiNaMcxrlWrCAidEB60DRWkABUO5mcNcZHJuliP5TmCY0n6e+JhARKjQLPdKa7qvlaGv5Xa8baP28nTESxBkGnH/nxBEPKCHeZNCz4yBhCJTO7YtonklBtSOYMBGf+5EXjVsoXZee2UqhezWhk0QE6RCXkoDNURdeohlxE0SN6Rq/ozXqyXqx362PamrFmM/voj6zPH/yRnjQ=</latexit><latexit sha1_base64="VWpLl6vlYcAQRylWC+hKYqGV+24=">AAACFXicbZBPSwJBGMZn7Z/ZP6tjlyENDEp2vVQ3IYgugUGbgprMju/q4OzsMjMryOKn6NJX6dKhomvQrW/TrHoo7YGBh+d9X+Z9f17EmdK2/W1llpZXVtey67mNza3tnfzu3r0KY0nBpSEPZcMjCjgT4GqmOTQiCSTwONS9wWVarw9BKhaKOz2KoB2QnmA+o0SbqJM/7caEYx1i8H2gmg0B01DACS62AqL7lPDkZvzQGgKUGsfFTr5gl+2J8KJxZqaAZqp18l+tbkjjAISmnCjVdOxItxMiNaMcxrlWrCAidEB60DRWkABUO5mcNcZHJuliP5TmCY0n6e+JhARKjQLPdKa7qvlaGv5Xa8baP28nTESxBkGnH/nxBEPKCHeZNCz4yBhCJTO7YtonklBtSOYMBGf+5EXjVsoXZee2UqhezWhk0QE6RCXkoDNURdeohlxE0SN6Rq/ozXqyXqx362PamrFmM/voj6zPH/yRnjQ=</latexit><latexit sha1_base64="VWpLl6vlYcAQRylWC+hKYqGV+24=">AAACFXicbZBPSwJBGMZn7Z/ZP6tjlyENDEp2vVQ3IYgugUGbgprMju/q4OzsMjMryOKn6NJX6dKhomvQrW/TrHoo7YGBh+d9X+Z9f17EmdK2/W1llpZXVtey67mNza3tnfzu3r0KY0nBpSEPZcMjCjgT4GqmOTQiCSTwONS9wWVarw9BKhaKOz2KoB2QnmA+o0SbqJM/7caEYx1i8H2gmg0B01DACS62AqL7lPDkZvzQGgKUGsfFTr5gl+2J8KJxZqaAZqp18l+tbkjjAISmnCjVdOxItxMiNaMcxrlWrCAidEB60DRWkABUO5mcNcZHJuliP5TmCY0n6e+JhARKjQLPdKa7qvlaGv5Xa8baP28nTESxBkGnH/nxBEPKCHeZNCz4yBhCJTO7YtonklBtSOYMBGf+5EXjVsoXZee2UqhezWhk0QE6RCXkoDNURdeohlxE0SN6Rq/ozXqyXqx362PamrFmM/voj6zPH/yRnjQ=</latexit>

M\(X) =
\

All phases

M(X)

<latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit>

M_(X) ⇢ M\(X) ⇢ M(X)
<latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit>

cone,
<latexit sha1_base64="dd8K7ylJB0CmqC4+2SeNCoOXTrU=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxMOSORu2INpaYeEAChOwtc7Cyt3vZ3TMhhP9gY6HG1h9k579x+SgUfMkkL+/NZGZelApurO9/e7m19Y3Nrfx2YWd3b/+geHhUNyrTDEOmhNLNiBoUXGJouRXYTDXSJBLYiIa3U7/xhNpwJR/sKMVOQvuSx5xR66Q6UxIvSLdY8sv+DGSVBAtSggVq3eJXu6dYlqC0TFBjWoGf2s6YasuZwEmhnRlMKRvSPrYclTRB0xnPrp2QM6f0SKy0K2nJTP09MaaJMaMkcp0JtQOz7E3F/7xWZuOrzpjLNLMo2XxRnAliFZm+TnpcI7Ni5AhlmrtbCRtQTZl1ARVcCMHyy6skrJSvy8F9pVS9WaSRhxM4hXMI4BKqcAc1CIHBIzzDK7x5ynvx3r2PeWvOW8wcwx94nz9MhY55</latexit><latexit sha1_base64="dd8K7ylJB0CmqC4+2SeNCoOXTrU=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxMOSORu2INpaYeEAChOwtc7Cyt3vZ3TMhhP9gY6HG1h9k579x+SgUfMkkL+/NZGZelApurO9/e7m19Y3Nrfx2YWd3b/+geHhUNyrTDEOmhNLNiBoUXGJouRXYTDXSJBLYiIa3U7/xhNpwJR/sKMVOQvuSx5xR66Q6UxIvSLdY8sv+DGSVBAtSggVq3eJXu6dYlqC0TFBjWoGf2s6YasuZwEmhnRlMKRvSPrYclTRB0xnPrp2QM6f0SKy0K2nJTP09MaaJMaMkcp0JtQOz7E3F/7xWZuOrzpjLNLMo2XxRnAliFZm+TnpcI7Ni5AhlmrtbCRtQTZl1ARVcCMHyy6skrJSvy8F9pVS9WaSRhxM4hXMI4BKqcAc1CIHBIzzDK7x5ynvx3r2PeWvOW8wcwx94nz9MhY55</latexit><latexit sha1_base64="dd8K7ylJB0CmqC4+2SeNCoOXTrU=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxMOSORu2INpaYeEAChOwtc7Cyt3vZ3TMhhP9gY6HG1h9k579x+SgUfMkkL+/NZGZelApurO9/e7m19Y3Nrfx2YWd3b/+geHhUNyrTDEOmhNLNiBoUXGJouRXYTDXSJBLYiIa3U7/xhNpwJR/sKMVOQvuSx5xR66Q6UxIvSLdY8sv+DGSVBAtSggVq3eJXu6dYlqC0TFBjWoGf2s6YasuZwEmhnRlMKRvSPrYclTRB0xnPrp2QM6f0SKy0K2nJTP09MaaJMaMkcp0JtQOz7E3F/7xWZuOrzpjLNLMo2XxRnAliFZm+TnpcI7Ni5AhlmrtbCRtQTZl1ARVcCMHyy6skrJSvy8F9pVS9WaSRhxM4hXMI4BKqcAc1CIHBIzzDK7x5ynvx3r2PeWvOW8wcwx94nz9MhY55</latexit><latexit sha1_base64="dd8K7ylJB0CmqC4+2SeNCoOXTrU=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmIzGxMOSORu2INpaYeEAChOwtc7Cyt3vZ3TMhhP9gY6HG1h9k579x+SgUfMkkL+/NZGZelApurO9/e7m19Y3Nrfx2YWd3b/+geHhUNyrTDEOmhNLNiBoUXGJouRXYTDXSJBLYiIa3U7/xhNpwJR/sKMVOQvuSx5xR66Q6UxIvSLdY8sv+DGSVBAtSggVq3eJXu6dYlqC0TFBjWoGf2s6YasuZwEmhnRlMKRvSPrYclTRB0xnPrp2QM6f0SKy0K2nJTP09MaaJMaMkcp0JtQOz7E3F/7xWZuOrzpjLNLMo2XxRnAliFZm+TnpcI7Ni5AhlmrtbCRtQTZl1ARVcCMHyy6skrJSvy8F9pVS9WaSRhxM4hXMI4BKqcAc1CIHBIzzDK7x5ynvx3r2PeWvOW8wcwx94nz9MhY55</latexit>



A Geometric Conjecture
• Tower WGC: For all                            in the dual to 

the effective cone             , there exists a holomorphic 
curve in the class          for infinitely many           . 

• Conversely, there are only finitely-many holomorphic 
curves outside the dual to the extended Kähler cone,        

                . 

[C] 2 H2(X,Z)
<latexit sha1_base64="HFwAcrVN7dy1Aj/nWdjal5rx98U=">AAACA3icbVBNS8NAEN3Ur1q/oh57WWyFClKSXtRboSA9VjC22Iaw2W7apZtN2N0IJfTgxb/ixYOKV/+EN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bRTW1jc2t4rbpZ3dvf0D8/DoTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/aWV+94EISSN+q6YxcUM04jSgGCkteWa52m+5cEA5bHuNWu98ECI19v30fnZW9cyKVbfmgKvEzkkF5Oh45tdgGOEkJFxhhqTs21as3BQJRTEjs9IgkSRGeIJGpK8pRyGRbjp/YgZPtTKEQSR0cQXn6u+JFIVSTkNfd2Y3ymUvE//z+okKLt2U8jhRhOPFoiBhUEUwSwQOqSBYsakmCAuqb4V4jATCSudW0iHYyy+vEqdRv6rbN41K8zpPowjK4ATUgA0uQBO0QQc4AINH8AxewZvxZLwY78bHorVg5DPH4A+Mzx8dzJYP</latexit><latexit sha1_base64="HFwAcrVN7dy1Aj/nWdjal5rx98U=">AAACA3icbVBNS8NAEN3Ur1q/oh57WWyFClKSXtRboSA9VjC22Iaw2W7apZtN2N0IJfTgxb/ixYOKV/+EN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bRTW1jc2t4rbpZ3dvf0D8/DoTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/aWV+94EISSN+q6YxcUM04jSgGCkteWa52m+5cEA5bHuNWu98ECI19v30fnZW9cyKVbfmgKvEzkkF5Oh45tdgGOEkJFxhhqTs21as3BQJRTEjs9IgkSRGeIJGpK8pRyGRbjp/YgZPtTKEQSR0cQXn6u+JFIVSTkNfd2Y3ymUvE//z+okKLt2U8jhRhOPFoiBhUEUwSwQOqSBYsakmCAuqb4V4jATCSudW0iHYyy+vEqdRv6rbN41K8zpPowjK4ATUgA0uQBO0QQc4AINH8AxewZvxZLwY78bHorVg5DPH4A+Mzx8dzJYP</latexit><latexit sha1_base64="HFwAcrVN7dy1Aj/nWdjal5rx98U=">AAACA3icbVBNS8NAEN3Ur1q/oh57WWyFClKSXtRboSA9VjC22Iaw2W7apZtN2N0IJfTgxb/ixYOKV/+EN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bRTW1jc2t4rbpZ3dvf0D8/DoTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/aWV+94EISSN+q6YxcUM04jSgGCkteWa52m+5cEA5bHuNWu98ECI19v30fnZW9cyKVbfmgKvEzkkF5Oh45tdgGOEkJFxhhqTs21as3BQJRTEjs9IgkSRGeIJGpK8pRyGRbjp/YgZPtTKEQSR0cQXn6u+JFIVSTkNfd2Y3ymUvE//z+okKLt2U8jhRhOPFoiBhUEUwSwQOqSBYsakmCAuqb4V4jATCSudW0iHYyy+vEqdRv6rbN41K8zpPowjK4ATUgA0uQBO0QQc4AINH8AxewZvxZLwY78bHorVg5DPH4A+Mzx8dzJYP</latexit><latexit sha1_base64="HFwAcrVN7dy1Aj/nWdjal5rx98U=">AAACA3icbVBNS8NAEN3Ur1q/oh57WWyFClKSXtRboSA9VjC22Iaw2W7apZtN2N0IJfTgxb/ixYOKV/+EN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bRTW1jc2t4rbpZ3dvf0D8/DoTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/aWV+94EISSN+q6YxcUM04jSgGCkteWa52m+5cEA5bHuNWu98ECI19v30fnZW9cyKVbfmgKvEzkkF5Oh45tdgGOEkJFxhhqTs21as3BQJRTEjs9IgkSRGeIJGpK8pRyGRbjp/YgZPtTKEQSR0cQXn6u+JFIVSTkNfd2Y3ymUvE//z+okKLt2U8jhRhOPFoiBhUEUwSwQOqSBYsakmCAuqb4V4jATCSudW0iHYyy+vEqdRv6rbN41K8zpPowjK4ATUgA0uQBO0QQc4AINH8AxewZvxZLwY78bHorVg5DPH4A+Mzx8dzJYP</latexit>

n[C]
<latexit sha1_base64="Vz+uCDVN5SSiCY9dfGWFHLcwaAI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+FgnisYGwhDWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5UcqZNq777VTW1jc2t6rbtZ3dvf2D+uHRo04yRahPEp6oXoQ15UxS3zDDaS9VFIuI0240aRd+94kqzRL5YKYpDQUeSRYzgk0hyaAdDuoNt+nOgVaJV5IGlOgM6l/9YUIyQaUhHGsdeG5qwhwrwwins1o/0zTFZIJHNLBUYkF1mM9vnaEzqwxRnChb0qC5+nsix0LrqYhsp8BmrJe9QvzPCzITX4c5k2lmqCSLRXHGkUlQ8TgaMkWJ4VNLMFHM3orIGCtMjI2nZkPwll9eJf5F86bp3V82WrdlGlU4gVM4Bw+uoAV30AEfCIzhGV7hzRHOi/PufCxaK045cwx/4Hz+ADM2jeM=</latexit><latexit sha1_base64="Vz+uCDVN5SSiCY9dfGWFHLcwaAI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+FgnisYGwhDWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5UcqZNq777VTW1jc2t6rbtZ3dvf2D+uHRo04yRahPEp6oXoQ15UxS3zDDaS9VFIuI0240aRd+94kqzRL5YKYpDQUeSRYzgk0hyaAdDuoNt+nOgVaJV5IGlOgM6l/9YUIyQaUhHGsdeG5qwhwrwwins1o/0zTFZIJHNLBUYkF1mM9vnaEzqwxRnChb0qC5+nsix0LrqYhsp8BmrJe9QvzPCzITX4c5k2lmqCSLRXHGkUlQ8TgaMkWJ4VNLMFHM3orIGCtMjI2nZkPwll9eJf5F86bp3V82WrdlGlU4gVM4Bw+uoAV30AEfCIzhGV7hzRHOi/PufCxaK045cwx/4Hz+ADM2jeM=</latexit><latexit sha1_base64="Vz+uCDVN5SSiCY9dfGWFHLcwaAI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+FgnisYGwhDWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5UcqZNq777VTW1jc2t6rbtZ3dvf2D+uHRo04yRahPEp6oXoQ15UxS3zDDaS9VFIuI0240aRd+94kqzRL5YKYpDQUeSRYzgk0hyaAdDuoNt+nOgVaJV5IGlOgM6l/9YUIyQaUhHGsdeG5qwhwrwwins1o/0zTFZIJHNLBUYkF1mM9vnaEzqwxRnChb0qC5+nsix0LrqYhsp8BmrJe9QvzPCzITX4c5k2lmqCSLRXHGkUlQ8TgaMkWJ4VNLMFHM3orIGCtMjI2nZkPwll9eJf5F86bp3V82WrdlGlU4gVM4Bw+uoAV30AEfCIzhGV7hzRHOi/PufCxaK045cwx/4Hz+ADM2jeM=</latexit><latexit sha1_base64="Vz+uCDVN5SSiCY9dfGWFHLcwaAI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG+FgnisYGwhDWWz3bRLdzdhdyOU0L/gxYOKV3+RN/+NmzYHbX0w8Hhvhpl5UcqZNq777VTW1jc2t6rbtZ3dvf2D+uHRo04yRahPEp6oXoQ15UxS3zDDaS9VFIuI0240aRd+94kqzRL5YKYpDQUeSRYzgk0hyaAdDuoNt+nOgVaJV5IGlOgM6l/9YUIyQaUhHGsdeG5qwhwrwwins1o/0zTFZIJHNLBUYkF1mM9vnaEzqwxRnChb0qC5+nsix0LrqYhsp8BmrJe9QvzPCzITX4c5k2lmqCSLRXHGkUlQ8TgaMkWJ4VNLMFHM3orIGCtMjI2nZkPwll9eJf5F86bp3V82WrdlGlU4gVM4Bw+uoAV30AEfCIzhGV7hzRHOi/PufCxaK045cwx/4Hz+ADM2jeM=</latexit>

n 2 Z
<latexit sha1_base64="G9cIycM4oEyqeYBJ57Eov5AlBBE=">AAAB+HicbVBNSwMxFHxbv2r9WvXoJVgET2VXBPVWEMRjBVeL7VKyabYNTbJLki2Upf/EiwcVr/4Ub/4bs+0etHXgwTDzHplMlHKmjed9O5WV1bX1jepmbWt7Z3fP3T940EmmCA1IwhPVjrCmnEkaGGY4baeKYhFx+hiNrgv/cUyVZom8N5OUhgIPJIsZwcZKPdeVqMvsCGyGUZQ/TXtu3Wt4M6Bl4pekDiVaPfer209IJqg0hGOtO76XmjDHyjDC6bTWzTRNMRnhAe1YKrGgOsxnyafoxCp9FCfKjjRopv6+yLHQeiIiu1kk1IteIf7ndTITX4Y5k2lmqCTzh+KMI5OgogbUZ4oSwyeWYKKYzYrIECtMjC2rZkvwF7+8TIKzxlXDvzuvN2/KNqpwBMdwCj5cQBNuoQUBEBjDM7zCm5M7L8678zFfrTjlzSH8gfP5A3ookyA=</latexit><latexit sha1_base64="G9cIycM4oEyqeYBJ57Eov5AlBBE=">AAAB+HicbVBNSwMxFHxbv2r9WvXoJVgET2VXBPVWEMRjBVeL7VKyabYNTbJLki2Upf/EiwcVr/4Ub/4bs+0etHXgwTDzHplMlHKmjed9O5WV1bX1jepmbWt7Z3fP3T940EmmCA1IwhPVjrCmnEkaGGY4baeKYhFx+hiNrgv/cUyVZom8N5OUhgIPJIsZwcZKPdeVqMvsCGyGUZQ/TXtu3Wt4M6Bl4pekDiVaPfer209IJqg0hGOtO76XmjDHyjDC6bTWzTRNMRnhAe1YKrGgOsxnyafoxCp9FCfKjjRopv6+yLHQeiIiu1kk1IteIf7ndTITX4Y5k2lmqCTzh+KMI5OgogbUZ4oSwyeWYKKYzYrIECtMjC2rZkvwF7+8TIKzxlXDvzuvN2/KNqpwBMdwCj5cQBNuoQUBEBjDM7zCm5M7L8678zFfrTjlzSH8gfP5A3ookyA=</latexit><latexit sha1_base64="G9cIycM4oEyqeYBJ57Eov5AlBBE=">AAAB+HicbVBNSwMxFHxbv2r9WvXoJVgET2VXBPVWEMRjBVeL7VKyabYNTbJLki2Upf/EiwcVr/4Ub/4bs+0etHXgwTDzHplMlHKmjed9O5WV1bX1jepmbWt7Z3fP3T940EmmCA1IwhPVjrCmnEkaGGY4baeKYhFx+hiNrgv/cUyVZom8N5OUhgIPJIsZwcZKPdeVqMvsCGyGUZQ/TXtu3Wt4M6Bl4pekDiVaPfer209IJqg0hGOtO76XmjDHyjDC6bTWzTRNMRnhAe1YKrGgOsxnyafoxCp9FCfKjjRopv6+yLHQeiIiu1kk1IteIf7ndTITX4Y5k2lmqCTzh+KMI5OgogbUZ4oSwyeWYKKYzYrIECtMjC2rZkvwF7+8TIKzxlXDvzuvN2/KNqpwBMdwCj5cQBNuoQUBEBjDM7zCm5M7L8678zFfrTjlzSH8gfP5A3ookyA=</latexit><latexit sha1_base64="G9cIycM4oEyqeYBJ57Eov5AlBBE=">AAAB+HicbVBNSwMxFHxbv2r9WvXoJVgET2VXBPVWEMRjBVeL7VKyabYNTbJLki2Upf/EiwcVr/4Ub/4bs+0etHXgwTDzHplMlHKmjed9O5WV1bX1jepmbWt7Z3fP3T940EmmCA1IwhPVjrCmnEkaGGY4baeKYhFx+hiNrgv/cUyVZom8N5OUhgIPJIsZwcZKPdeVqMvsCGyGUZQ/TXtu3Wt4M6Bl4pekDiVaPfer209IJqg0hGOtO76XmjDHyjDC6bTWzTRNMRnhAe1YKrGgOsxnyafoxCp9FCfKjjRopv6+yLHQeiIiu1kk1IteIf7ndTITX4Y5k2lmqCTzh+KMI5OgogbUZ4oSwyeWYKKYzYrIECtMjC2rZkvwF7+8TIKzxlXDvzuvN2/KNqpwBMdwCj5cQBNuoQUBEBjDM7zCm5M7L8678zFfrTjlzSH8gfP5A3ookyA=</latexit>

Q
<latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit><latexit sha1_base64="VxHaqfyjMuJSOZwIwFEew8ZM51M=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3gpccWjC20oWy2k3btZhN2N0IJ/QVePKh49S9589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTp+0EmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LeTFIMYjqUPOKMGiu1Wv1K1a25c5BV4hWkCgWa/cpXb5CwLEZpmKBadz03NUFOleFM4LTcyzSmlI3pELuWShqjDvL5oVNybpUBiRJlSxoyV39P5DTWehKHtjOmZqSXvZn4n9fNTHQT5FymmUHJFouiTBCTkNnXZMAVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEr8y9ptzWtdVeuNIo0SnMIZXIAH11CHBjTBBwYIz/AKb86j8+K8Ox+L1jWnmDmBP3A+fwAbeIyv</latexit>

M<latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit><latexit sha1_base64="DdHeS7+q5K1jwR4IT+Jmpz9Tloo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FL70ILRhbaEPZbCft2s0m7G6EUvoLvHhQ8epf8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53C2vrG5lZxu7Szu7d/UD48etBJphj6LBGJaodUo+ASfcONwHaqkMahwFY4up35rSdUmify3oxTDGI6kDzijBorNe965Ypbdecgq8TLSQVyNHrlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzA+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxE18GEyzQzKNliUZQJYhIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2RC85ZdXiX9Rval6zctKrZ6nUYQTOIVz8OAKalCHBvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHFWyMqw==</latexit>

BPS
BHE

M_(X) ⇢ M\(X) ⇢ M(X)
<latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit><latexit sha1_base64="JIroEdPbmdoRCd3O7pC7p6J1HrE=">AAACFHicbVC7SgNBFJ31GeMramkzmAgRJOymUbugjU0ggmsC2XWZndxNhsw+mJkNhCU/YeOv2Fio2FrY+TdOHoVJPHDhzDn3MvceP+FMKtP8MVZW19Y3NnNb+e2d3b39wsHhg4xTQcGmMY9FyycSOIvAVkxxaCUCSOhzaPr9m7HfHICQLI7u1TABNyTdiAWMEqUlr3Beqj86A4By6ww7MvUlKFz3MoeSZDSn6UfJKxTNijkBXibWjBTRDA2v8O10YpqGECnKiZRty0yUmxGhGOUwyjuphITQPulCW9OIhCDdbHLVCJ9qpYODWOiKFJ6ofycyEko5DH3dGRLVk4veWPzPa6cquHQzFiWpgohOPwpSjlWMxxHhDhNAFR9qQqhgeldMe0QQqnSQeR2CtXjyMrGrlauKdVct1q5naeTQMTpBZWShC1RDt6iBbETRE3pBb+jdeDZejQ/jc9q6YsxmjtAcjK9fY6ScpA==</latexit>

M\(X) =
\

All phases

M(X)

<latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit><latexit sha1_base64="TrPnLxTq2Uai+hfJGGHtHhHV0DE=">AAACFXicbVDLSgMxFM34rPU16tJNsAh1YZkRQV0IFV24KVRwbKEzlEyatqGZB8kdsQzzFW78FTcuVNwK7vwb03YW2nogcHLOvTe5x48FV2BZ38bc/MLi0nJhpbi6tr6xaW5t36kokZQ5NBKRbPpEMcFD5gAHwZqxZCTwBWv4g8uR37hnUvEovIVhzLyA9ELe5ZSAltrmYa2dupTEWbl5gM9dn/f0RUvAHiC9EALHfT1dZRmu6Yq2WbIq1hh4ltg5KaEc9bb55XYimgQsBCqIUi3bisFLiQROBcuKbqJYTOiA9FhL05AETHnpeK0M72ulg7uR1CcEPFZ/d6QkUGoY+LoyINBX095I/M9rJdA99VIexgmwkE4e6iYCQ4RHGeEOl4yCGGpCqOT6r5j2iSQUdJJFHYI9vfIscY4qZxX75rhUvcrTKKBdtIfKyEYnqIquUR05iKJH9Ixe0ZvxZLwY78bHpHTOyHt20B8Ynz9zK56C</latexit>



GMSV Revisited

Empty 
“wedge”

BPS
BHEM\(X)

<latexit sha1_base64="GPbsFgeZWjtKML7ZmpzpoMH31g4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoignorevEiVDC2kIay2W7apZvdsDsRSujP8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCgV3IDrfjulldW19Y3yZmVre2d3r7p/8GhUpinzqRJKdyJimOCS+cBBsE6qGUkiwdrR6Gbqt5+YNlzJBxinLEzIQPKYUwJWCu56eZeSdFLvnPaqNbfhzoCXiVeQGirQ6lW/un1Fs4RJoIIYE3huCmFONHAq2KTSzQxLCR2RAQsslSRhJsxnJ0/wiVX6OFbalgQ8U39P5CQxZpxEtjMhMDSL3lT8zwsyiC/DnMs0AybpfFGcCQwKT//Hfa4ZBTG2hFDN7a2YDokmFGxKFRuCt/jyMvHPGlcN7/681rwu0iijI3SM6shDF6iJblEL+YgihZ7RK3pzwHlx3p2PeWvJKWYO0R84nz/8q5CZ</latexit><latexit sha1_base64="GPbsFgeZWjtKML7ZmpzpoMH31g4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoignorevEiVDC2kIay2W7apZvdsDsRSujP8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCgV3IDrfjulldW19Y3yZmVre2d3r7p/8GhUpinzqRJKdyJimOCS+cBBsE6qGUkiwdrR6Gbqt5+YNlzJBxinLEzIQPKYUwJWCu56eZeSdFLvnPaqNbfhzoCXiVeQGirQ6lW/un1Fs4RJoIIYE3huCmFONHAq2KTSzQxLCR2RAQsslSRhJsxnJ0/wiVX6OFbalgQ8U39P5CQxZpxEtjMhMDSL3lT8zwsyiC/DnMs0AybpfFGcCQwKT//Hfa4ZBTG2hFDN7a2YDokmFGxKFRuCt/jyMvHPGlcN7/681rwu0iijI3SM6shDF6iJblEL+YgihZ7RK3pzwHlx3p2PeWvJKWYO0R84nz/8q5CZ</latexit><latexit sha1_base64="GPbsFgeZWjtKML7ZmpzpoMH31g4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoignorevEiVDC2kIay2W7apZvdsDsRSujP8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCgV3IDrfjulldW19Y3yZmVre2d3r7p/8GhUpinzqRJKdyJimOCS+cBBsE6qGUkiwdrR6Gbqt5+YNlzJBxinLEzIQPKYUwJWCu56eZeSdFLvnPaqNbfhzoCXiVeQGirQ6lW/un1Fs4RJoIIYE3huCmFONHAq2KTSzQxLCR2RAQsslSRhJsxnJ0/wiVX6OFbalgQ8U39P5CQxZpxEtjMhMDSL3lT8zwsyiC/DnMs0AybpfFGcCQwKT//Hfa4ZBTG2hFDN7a2YDokmFGxKFRuCt/jyMvHPGlcN7/681rwu0iijI3SM6shDF6iJblEL+YgihZ7RK3pzwHlx3p2PeWvJKWYO0R84nz/8q5CZ</latexit><latexit sha1_base64="GPbsFgeZWjtKML7ZmpzpoMH31g4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBahXkoignorevEiVDC2kIay2W7apZvdsDsRSujP8OJBxav/xpv/xm2bg7Y+GHi8N8PMvCgV3IDrfjulldW19Y3yZmVre2d3r7p/8GhUpinzqRJKdyJimOCS+cBBsE6qGUkiwdrR6Gbqt5+YNlzJBxinLEzIQPKYUwJWCu56eZeSdFLvnPaqNbfhzoCXiVeQGirQ6lW/un1Fs4RJoIIYE3huCmFONHAq2KTSzQxLCR2RAQsslSRhJsxnJ0/wiVX6OFbalgQ8U39P5CQxZpxEtjMhMDSL3lT8zwsyiC/DnMs0AybpfFGcCQwKT//Hfa4ZBTG2hFDN7a2YDokmFGxKFRuCt/jyMvHPGlcN7/681rwu0iijI3SM6shDF6iJblEL+YgihZ7RK3pzwHlx3p2PeWvJKWYO0R84nz/8q5CZ</latexit>

M_(X)
<latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="hr0Nr7zv3IpSISaSY+/+DC0aDCQ=">AAAB5nicbZDNSgMxFIXv1L9aq1a3boJFqJsy40bdCW7cCBUcW5iOJZPeaUMzkyHJFMrQx3DjQsVHcufbmP4stPVA4OOchNx7okxwbVz32yltbG5t75R3K3vV/YPD2lH1SctcMfSZFFJ1IqpR8BR9w43ATqaQJpHAdjS6neXtMSrNZfpoJhmGCR2kPOaMGmsF989Fd4w4bXTOe7W623TnIuvgLaEOS7V6ta9uX7I8wdQwQbUOPDczYUGV4UzgtNLNNWaUjegAA4spTVCHxXzkKTmzTp/EUtmTGjJ3f78oaKL1JInszYSaoV7NZuZ/WZCb+CoseJrlBlO2+CjOBTGSzPYnfa6QGTGxQJnidlbChlRRZmxLFVuCt7ryOvgXzeum9+BCGU7gFBrgwSXcwB20wAcGEl7gDd4d47w6H4u2Ss6ytmP4I+fzB9KTj0g=</latexit><latexit sha1_base64="hr0Nr7zv3IpSISaSY+/+DC0aDCQ=">AAAB5nicbZDNSgMxFIXv1L9aq1a3boJFqJsy40bdCW7cCBUcW5iOJZPeaUMzkyHJFMrQx3DjQsVHcufbmP4stPVA4OOchNx7okxwbVz32yltbG5t75R3K3vV/YPD2lH1SctcMfSZFFJ1IqpR8BR9w43ATqaQJpHAdjS6neXtMSrNZfpoJhmGCR2kPOaMGmsF989Fd4w4bXTOe7W623TnIuvgLaEOS7V6ta9uX7I8wdQwQbUOPDczYUGV4UzgtNLNNWaUjegAA4spTVCHxXzkKTmzTp/EUtmTGjJ3f78oaKL1JInszYSaoV7NZuZ/WZCb+CoseJrlBlO2+CjOBTGSzPYnfa6QGTGxQJnidlbChlRRZmxLFVuCt7ryOvgXzeum9+BCGU7gFBrgwSXcwB20wAcGEl7gDd4d47w6H4u2Ss6ytmP4I+fzB9KTj0g=</latexit><latexit sha1_base64="iULfroyV0nbjtadfZSFJGg0pAjs=">AAAB8XicbVBNS8NAEN34WetX1aOXxSLUS0m8qLeiFy9CBWMLaSyb7aRdutkNu5tCCf0ZXjyoePXfePPfuG1z0NYHA4/3ZpiZF6WcaeO6387K6tr6xmZpq7y9s7u3Xzk4fNQyUxR8KrlU7Yho4EyAb5jh0E4VkCTi0IqGN1O/NQKlmRQPZpxCmJC+YDGjxFgpuHvKOyOASa191q1U3bo7A14mXkGqqECzW/nq9CTNEhCGcqJ14LmpCXOiDKMcJuVOpiEldEj6EFgqSAI6zGcnT/CpVXo4lsqWMHim/p7ISaL1OIlsZ0LMQC96U/E/L8hMfBnmTKSZAUHni+KMYyPx9H/cYwqo4WNLCFXM3orpgChCjU2pbEPwFl9eJv55/aru3bvVxnWRRgkdoxNUQx66QA10i5rIRxRJ9Ixe0ZtjnBfn3fmYt644xcwR+gPn8wcMbJCg</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit><latexit sha1_base64="CyI7lRklA4XFgW9CswuqwJeKMQ0=">AAAB8XicbVBNSwMxEM3Wr1q/qh69BItQL2VXBPVW9OJFqODawnYt2XTahmaTJckWytKf4cWDilf/jTf/jWm7B219MPB4b4aZeVHCmTau++0UVlbX1jeKm6Wt7Z3dvfL+waOWqaLgU8mlakVEA2cCfMMMh1aigMQRh2Y0vJn6zREozaR4MOMEwpj0BesxSoyVgrunrD0CmFRbp51yxa25M+Bl4uWkgnI0OuWvdlfSNAZhKCdaB56bmDAjyjDKYVJqpxoSQoekD4GlgsSgw2x28gSfWKWLe1LZEgbP1N8TGYm1HseR7YyJGehFbyr+5wWp6V2GGRNJakDQ+aJeyrGRePo/7jIF1PCxJYQqZm/FdEAUocamVLIheIsvLxP/rHZV8+7PK/XrPI0iOkLHqIo8dIHq6BY1kI8okugZvaI3xzgvzrvzMW8tOPnMIfoD5/MHDayQpA==</latexit>

M(X) = Mori cone
<latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit><latexit sha1_base64="wKKoyZjslczWrtqs63VDdMJRkKM=">AAAB+nicbVA9TwJBEN3DL8QvxNJmI5hgQ+5o1MKEaGNDgoknJHAhe8scbNjbvezuGQnhr9hYqLH1l9j5b1w+CgVfMsnLezOZmRcmnGnjut9OZm19Y3Mru53b2d3bP8gfFh60TBUFn0ouVSskGjgT4BtmOLQSBSQOOTTD4c3Ubz6C0kyKezNKIIhJX7CIUWKs1M0XSvVy66yEr3BdKoapFNDNF92KOwNeJd6CFNECjW7+q9OTNI1BGMqJ1m3PTUwwJsowymGS66QaEkKHpA9tSwWJQQfj2e0TfGqVHo6ksiUMnqm/J8Yk1noUh7YzJmagl72p+J/XTk10EYyZSFIDgs4XRSnHRuJpELjHFFDDR5YQqpi9FdMBUYQaG1fOhuAtv7xK/GrlsuLdVYu160UaWXSMTlAZeegc1dAtaiAfUfSEntErenMmzovz7nzMWzPOYuYI/YHz+QNhKpJI</latexit>



Summary
• Beautiful interplay between 

• BPS states and GV invariants 
• SUGRA central charges 
• Calabi-Yau geometry/intersection theory 
• Black hole extremality bounds 

  leads to consistency with T/sLWGC 
• TWGC implies new geometric conjecture, verified in 

examples 
• Other connections between WGC and axion inflation, 

cosmic censorship, emergence, AdS/CFT, black hole 
entropy, scattering amplitudes, F-theory, …  

• Exciting time to be hiking through the Swampland!


