
Strong first-order phase transitions:
Vorticity, droplets and gravitational waves
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✏+ = 3a+T4 + ! V
<latexit sha1_base64="W3sE9DSe1lfkXwO7gHTXUasl3nc=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AiCIUyowXdCEVduKzQG3TGkknPtKGZC0lGKEP3bnwVNy4UcesLuPNtTNtZaOuBkI//P4fk/F7MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRFBo0ohHouMRCZyF0FRMcejEAkjgcWh7o+up334AIVkUNtQ4Bjcgg5D5jBKlpZ5ZxA7EknHNZXyJzzDRd+O+isvYuQGuCG71zJJVsWaFl8HOoISyqvfML6cf0SSAUFFOpOzaVqzclAjFKIdJwUkkxISOyAC6GkMSgHTT2S4TfKyVPvYjoU+o8Ez9PZGSQMpx4OnOgKihXPSm4n9eN1H+hZuyME4UhHT+kJ9wrCI8DQb3mQCq+FgDoYLpv2I6JIJQpeMr6BDsxZWXoXVasa2KfVct1a6yOPLoCBXRCbLROaqhW1RHTUTRI3pGr+jNeDJejHfjY96aM7KZQ/SnjM8fHgOX5w==</latexit><latexit sha1_base64="W3sE9DSe1lfkXwO7gHTXUasl3nc=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AiCIUyowXdCEVduKzQG3TGkknPtKGZC0lGKEP3bnwVNy4UcesLuPNtTNtZaOuBkI//P4fk/F7MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRFBo0ohHouMRCZyF0FRMcejEAkjgcWh7o+up334AIVkUNtQ4Bjcgg5D5jBKlpZ5ZxA7EknHNZXyJzzDRd+O+isvYuQGuCG71zJJVsWaFl8HOoISyqvfML6cf0SSAUFFOpOzaVqzclAjFKIdJwUkkxISOyAC6GkMSgHTT2S4TfKyVPvYjoU+o8Ez9PZGSQMpx4OnOgKihXPSm4n9eN1H+hZuyME4UhHT+kJ9wrCI8DQb3mQCq+FgDoYLpv2I6JIJQpeMr6BDsxZWXoXVasa2KfVct1a6yOPLoCBXRCbLROaqhW1RHTUTRI3pGr+jNeDJejHfjY96aM7KZQ/SnjM8fHgOX5w==</latexit><latexit sha1_base64="W3sE9DSe1lfkXwO7gHTXUasl3nc=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AiCIUyowXdCEVduKzQG3TGkknPtKGZC0lGKEP3bnwVNy4UcesLuPNtTNtZaOuBkI//P4fk/F7MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRFBo0ohHouMRCZyF0FRMcejEAkjgcWh7o+up334AIVkUNtQ4Bjcgg5D5jBKlpZ5ZxA7EknHNZXyJzzDRd+O+isvYuQGuCG71zJJVsWaFl8HOoISyqvfML6cf0SSAUFFOpOzaVqzclAjFKIdJwUkkxISOyAC6GkMSgHTT2S4TfKyVPvYjoU+o8Ez9PZGSQMpx4OnOgKihXPSm4n9eN1H+hZuyME4UhHT+kJ9wrCI8DQb3mQCq+FgDoYLpv2I6JIJQpeMr6BDsxZWXoXVasa2KfVct1a6yOPLoCBXRCbLROaqhW1RHTUTRI3pGr+jNeDJejHfjY96aM7KZQ/SnjM8fHgOX5w==</latexit><latexit sha1_base64="W3sE9DSe1lfkXwO7gHTXUasl3nc=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AiCIUyowXdCEVduKzQG3TGkknPtKGZC0lGKEP3bnwVNy4UcesLuPNtTNtZaOuBkI//P4fk/F7MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRFBo0ohHouMRCZyF0FRMcejEAkjgcWh7o+up334AIVkUNtQ4Bjcgg5D5jBKlpZ5ZxA7EknHNZXyJzzDRd+O+isvYuQGuCG71zJJVsWaFl8HOoISyqvfML6cf0SSAUFFOpOzaVqzclAjFKIdJwUkkxISOyAC6GkMSgHTT2S4TfKyVPvYjoU+o8Ez9PZGSQMpx4OnOgKihXPSm4n9eN1H+hZuyME4UhHT+kJ9wrCI8DQb3mQCq+FgDoYLpv2I6JIJQpeMr6BDsxZWXoXVasa2KfVct1a6yOPLoCBXRCbLROaqhW1RHTUTRI3pGr+jNeDJejHfjY96aM7KZQ/SnjM8fHgOX5w==</latexit>

! ! = 3a! T4
<latexit sha1_base64="IqcLsROMES6YpoFgmmXUN6bHAd4=">AAACAXicbZDLSgMxFIbP1Futt1E3gptgEdxYZrSgG6HoxmWF3qAdSybNtKGZzJBkhDLUja/ixoUibn0Ld76NaTsLbT0Q8vH/55Cc3485U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28mfvOBSsUiUdOjmHoh7gsWMIK1kbr2AerQWDFu+BRdoXOEzV27L6OuXXRKzrTQIrgZFCGratf+6vQikoRUaMKxUm3XibWXYqkZ4XRc6CSKxpgMcZ+2DQocUuWl0w3G6NgoPRRE0hyh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBpZcyESeaCjJ7KEg40hGaxIF6TFKi+cgAJpKZvyIywBITbUIrmBDc+ZUXoXFWcp2Se1cuVq6zOPJwCEdwAi5cQAVuoQp1IPAIz/AKb9aT9WK9Wx+z1pyVzezDn7I+fwDHnpSA</latexit><latexit sha1_base64="IqcLsROMES6YpoFgmmXUN6bHAd4=">AAACAXicbZDLSgMxFIbP1Futt1E3gptgEdxYZrSgG6HoxmWF3qAdSybNtKGZzJBkhDLUja/ixoUibn0Ld76NaTsLbT0Q8vH/55Cc3485U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28mfvOBSsUiUdOjmHoh7gsWMIK1kbr2AerQWDFu+BRdoXOEzV27L6OuXXRKzrTQIrgZFCGratf+6vQikoRUaMKxUm3XibWXYqkZ4XRc6CSKxpgMcZ+2DQocUuWl0w3G6NgoPRRE0hyh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBpZcyESeaCjJ7KEg40hGaxIF6TFKi+cgAJpKZvyIywBITbUIrmBDc+ZUXoXFWcp2Se1cuVq6zOPJwCEdwAi5cQAVuoQp1IPAIz/AKb9aT9WK9Wx+z1pyVzezDn7I+fwDHnpSA</latexit><latexit sha1_base64="IqcLsROMES6YpoFgmmXUN6bHAd4=">AAACAXicbZDLSgMxFIbP1Futt1E3gptgEdxYZrSgG6HoxmWF3qAdSybNtKGZzJBkhDLUja/ixoUibn0Ld76NaTsLbT0Q8vH/55Cc3485U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28mfvOBSsUiUdOjmHoh7gsWMIK1kbr2AerQWDFu+BRdoXOEzV27L6OuXXRKzrTQIrgZFCGratf+6vQikoRUaMKxUm3XibWXYqkZ4XRc6CSKxpgMcZ+2DQocUuWl0w3G6NgoPRRE0hyh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBpZcyESeaCjJ7KEg40hGaxIF6TFKi+cgAJpKZvyIywBITbUIrmBDc+ZUXoXFWcp2Se1cuVq6zOPJwCEdwAi5cQAVuoQp1IPAIz/AKb9aT9WK9Wx+z1pyVzezDn7I+fwDHnpSA</latexit><latexit sha1_base64="IqcLsROMES6YpoFgmmXUN6bHAd4=">AAACAXicbZDLSgMxFIbP1Futt1E3gptgEdxYZrSgG6HoxmWF3qAdSybNtKGZzJBkhDLUja/ixoUibn0Ld76NaTsLbT0Q8vH/55Cc3485U9pxvq3c0vLK6lp+vbCxubW9Y+/uNVSUSELrJOKRbPlYUc4ErWumOW3FkuLQ57TpD28mfvOBSsUiUdOjmHoh7gsWMIK1kbr2AerQWDFu+BRdoXOEzV27L6OuXXRKzrTQIrgZFCGratf+6vQikoRUaMKxUm3XibWXYqkZ4XRc6CSKxpgMcZ+2DQocUuWl0w3G6NgoPRRE0hyh0VT9PZHiUKlR6JvOEOuBmvcm4n9eO9HBpZcyESeaCjJ7KEg40hGaxIF6TFKi+cgAJpKZvyIywBITbUIrmBDc+ZUXoXFWcp2Se1cuVq6zOPJwCEdwAi5cQAVuoQp1IPAIz/AKb9aT9WK9Wx+z1pyVzezDn7I+fwDHnpSA</latexit>

p! = a! T4,
<latexit sha1_base64="KdJNABiL4NzlL2K3IjDJmnu/Z+g=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgQksiBd0IRTcuK/QFbQyT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbp20W2nrgXg7n3MvcOUHCmdKO822trK6tb2wWtorbO7t7JXv/oKXiVBLaJDGPZSfAinImaFMzzWknkRRHAaftYHQ79duPVCoWi4YeJ9SL8ECwkBGsjeTbJZT45+gaYdMbD9Uz3y47FWcGtEzcnJQhR923v3r9mKQRFZpwrFTXdRLtZVhqRjidFHupogkmIzygXUMFjqjystnhE3RilD4KY2lKaDRTf29kOFJqHAVmMsJ6qBa9qfif1011eOVlTCSppoLMHwpTjnSMpimgPpOUaD42BBPJzK2IDLHERJusiiYEd/HLy6R1UXGdintfLddu8jgKcATHcAouXEIN7qAOTSCQwjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9q+pD5</latexit><latexit sha1_base64="KdJNABiL4NzlL2K3IjDJmnu/Z+g=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgQksiBd0IRTcuK/QFbQyT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbp20W2nrgXg7n3MvcOUHCmdKO822trK6tb2wWtorbO7t7JXv/oKXiVBLaJDGPZSfAinImaFMzzWknkRRHAaftYHQ79duPVCoWi4YeJ9SL8ECwkBGsjeTbJZT45+gaYdMbD9Uz3y47FWcGtEzcnJQhR923v3r9mKQRFZpwrFTXdRLtZVhqRjidFHupogkmIzygXUMFjqjystnhE3RilD4KY2lKaDRTf29kOFJqHAVmMsJ6qBa9qfif1011eOVlTCSppoLMHwpTjnSMpimgPpOUaD42BBPJzK2IDLHERJusiiYEd/HLy6R1UXGdintfLddu8jgKcATHcAouXEIN7qAOTSCQwjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9q+pD5</latexit><latexit sha1_base64="KdJNABiL4NzlL2K3IjDJmnu/Z+g=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgQksiBd0IRTcuK/QFbQyT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbp20W2nrgXg7n3MvcOUHCmdKO822trK6tb2wWtorbO7t7JXv/oKXiVBLaJDGPZSfAinImaFMzzWknkRRHAaftYHQ79duPVCoWi4YeJ9SL8ECwkBGsjeTbJZT45+gaYdMbD9Uz3y47FWcGtEzcnJQhR923v3r9mKQRFZpwrFTXdRLtZVhqRjidFHupogkmIzygXUMFjqjystnhE3RilD4KY2lKaDRTf29kOFJqHAVmMsJ6qBa9qfif1011eOVlTCSppoLMHwpTjnSMpimgPpOUaD42BBPJzK2IDLHERJusiiYEd/HLy6R1UXGdintfLddu8jgKcATHcAouXEIN7qAOTSCQwjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9q+pD5</latexit><latexit sha1_base64="KdJNABiL4NzlL2K3IjDJmnu/Z+g=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgQksiBd0IRTcuK/QFbQyT6aQdOpmEmYlQQ7/EjQtF3Pop7vwbp20W2nrgXg7n3MvcOUHCmdKO822trK6tb2wWtorbO7t7JXv/oKXiVBLaJDGPZSfAinImaFMzzWknkRRHAaftYHQ79duPVCoWi4YeJ9SL8ECwkBGsjeTbJZT45+gaYdMbD9Uz3y47FWcGtEzcnJQhR923v3r9mKQRFZpwrFTXdRLtZVhqRjidFHupogkmIzygXUMFjqjystnhE3RilD4KY2lKaDRTf29kOFJqHAVmMsJ6qBa9qfif1011eOVlTCSppoLMHwpTjnSMpimgPpOUaD42BBPJzK2IDLHERJusiiYEd/HLy6R1UXGdintfLddu8jgKcATHcAouXEIN7qAOTSCQwjO8wpv1ZL1Y79bHfHTFyncO4Q+szx9q+pD5</latexit>

w = p + !
<latexit sha1_base64="ujoDJS/43XmcukYzsBXNsb23O4k=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHoRil48VrAf0F1KNk3b0GwSkqxSlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL1acGev7315hZXVtfaO4Wdra3tndK+8fNI1MNaENIrnU7RgbypmgDcssp22lKU5iTlvx6Hbqtx6pNkyKBztWNErwQLA+I9g6KXy6VmchVYZxKbrlil/1Z0DLJMhJBXLUu+WvsCdJmlBhCcfGdAJf2SjD2jLC6aQUpoYqTEZ4QDuOCpxQE2WzmyfoxCk91JfalbBopv6eyHBizDiJXWeC7dAselPxP6+T2v5VlDGhUksFmS/qpxxZiaYBoB7TlFg+dgQTzdytiAyxxsS6mEouhGDx5WXSPK8GfjW4v6jUbvI4inAEx3AKAVxCDe6gDg0goOAZXuHNS70X7937mLcWvHzmEP7A+/wB6UaRlw==</latexit><latexit sha1_base64="ujoDJS/43XmcukYzsBXNsb23O4k=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHoRil48VrAf0F1KNk3b0GwSkqxSlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL1acGev7315hZXVtfaO4Wdra3tndK+8fNI1MNaENIrnU7RgbypmgDcssp22lKU5iTlvx6Hbqtx6pNkyKBztWNErwQLA+I9g6KXy6VmchVYZxKbrlil/1Z0DLJMhJBXLUu+WvsCdJmlBhCcfGdAJf2SjD2jLC6aQUpoYqTEZ4QDuOCpxQE2WzmyfoxCk91JfalbBopv6eyHBizDiJXWeC7dAselPxP6+T2v5VlDGhUksFmS/qpxxZiaYBoB7TlFg+dgQTzdytiAyxxsS6mEouhGDx5WXSPK8GfjW4v6jUbvI4inAEx3AKAVxCDe6gDg0goOAZXuHNS70X7937mLcWvHzmEP7A+/wB6UaRlw==</latexit><latexit sha1_base64="ujoDJS/43XmcukYzsBXNsb23O4k=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHoRil48VrAf0F1KNk3b0GwSkqxSlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL1acGev7315hZXVtfaO4Wdra3tndK+8fNI1MNaENIrnU7RgbypmgDcssp22lKU5iTlvx6Hbqtx6pNkyKBztWNErwQLA+I9g6KXy6VmchVYZxKbrlil/1Z0DLJMhJBXLUu+WvsCdJmlBhCcfGdAJf2SjD2jLC6aQUpoYqTEZ4QDuOCpxQE2WzmyfoxCk91JfalbBopv6eyHBizDiJXWeC7dAselPxP6+T2v5VlDGhUksFmS/qpxxZiaYBoB7TlFg+dgQTzdytiAyxxsS6mEouhGDx5WXSPK8GfjW4v6jUbvI4inAEx3AKAVxCDe6gDg0goOAZXuHNS70X7937mLcWvHzmEP7A+/wB6UaRlw==</latexit><latexit sha1_base64="ujoDJS/43XmcukYzsBXNsb23O4k=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRZBEMquCHoRil48VrAf0F1KNk3b0GwSkqxSlv4NLx4U8eqf8ea/MW33oK0PBh7vzTAzL1acGev7315hZXVtfaO4Wdra3tndK+8fNI1MNaENIrnU7RgbypmgDcssp22lKU5iTlvx6Hbqtx6pNkyKBztWNErwQLA+I9g6KXy6VmchVYZxKbrlil/1Z0DLJMhJBXLUu+WvsCdJmlBhCcfGdAJf2SjD2jLC6aQUpoYqTEZ4QDuOCpxQE2WzmyfoxCk91JfalbBopv6eyHBizDiJXWeC7dAselPxP6+T2v5VlDGhUksFmS/qpxxZiaYBoB7TlFg+dgQTzdytiAyxxsS6mEouhGDx5WXSPK8GfjW4v6jUbvI4inAEx3AKAVxCDe6gDg0goOAZXuHNS70X7937mLcWvHzmEP7A+/wB6UaRlw==</latexit>

!X<('7/S89)3'Y'(7/%9)3S4L/ZAS#(/#9.'/(%*++E-

>
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! U90+30B.'3-98'+B2G1-:'K0-17'*.7'K1207

! /-K0.-'3,-'39*.:030B.':39-.43,'*:

! V9*L03*30B.*1'R*L-:'K9B8'K0-17'.-41040M1-'2.1-::'/ L ( B9'M2MM1-:'
49BR'3B'62MM1-'1-.43,>

! =
1
4 ! (" ! 3p)

"r

!
!
!
!
Tn

=
! V

3a+ T4
n

<latexit sha1_base64="AzCQedPmYDm77QuVUg7e7yQ9QZ0="></latexit><latexit sha1_base64="AzCQedPmYDm77QuVUg7e7yQ9QZ0="></latexit><latexit sha1_base64="AzCQedPmYDm77QuVUg7e7yQ9QZ0="></latexit><latexit sha1_base64="AzCQedPmYDm77QuVUg7e7yQ9QZ0="></latexit>

! µ Tµ !
" = ! ! µ Tµ !

f = ! " Uµ ! µ #! ! #.
<latexit sha1_base64="C80QOun/HgjLkKu3A7R5g4/A3rY="></latexit><latexit sha1_base64="C80QOun/HgjLkKu3A7R5g4/A3rY="></latexit><latexit sha1_base64="C80QOun/HgjLkKu3A7R5g4/A3rY="></latexit><latexit sha1_base64="C80QOun/HgjLkKu3A7R5g4/A3rY="></latexit>

!>8?/(#8'9)3#(87'(0/( 9)@#9)A%4B'(79)2C*C-
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! Q.-94N'*.7'G9-::29-C

! AB3-.30*1'40L-.'MNC

R03,'3Y +,B:-.':2+,'3,*3' 3 ` a ? ) 5'*.7'` a 3,-'L*12-'BK'̀ 0.'3,-'M9BS-.'G,*:-

! U0.*11N5'+,BB:-',BR'7-49--:'BK'K9--7B8'L*90-:'R03,'` 5

! = 3a(" )T4 + V0(" )
<latexit sha1_base64="8eyz7OhHlLjEFc+x++Hge2stXxk="></latexit>

p = a(! )T4 ! V0(! )
<latexit sha1_base64="zGVRML62X4lhxr9y782D2lS9JM8=">AAACBHicbVDLSgMxFM34rPU16rKbYBHqwjJTC7oRim5cVugL2nHIpJk2NJMJSUYoQxdu/BU3LhRx60e4829M21lo64ELJ+fcS+49gWBUacf5tlZW19Y3NnNb+e2d3b19++CwpeJEYtLEMYtlJ0CKMMpJU1PNSEdIgqKAkXYwupn67QciFY15Q48F8SI04DSkGGkj+XZBwCuISj0xpKeN+yo8g7DlO/O3bxedsjMDXCZuRoogQ923v3r9GCcR4RozpFTXdYT2UiQ1xYxM8r1EEYHwCA1I11COIqK8dHbEBJ4YpQ/DWJriGs7U3xMpipQaR4HpjJAeqkVvKv7ndRMdXnop5SLRhOP5R2HCoI7hNBHYp5JgzcaGICyp2RXiIZIIa5Nb3oTgLp68TFqVsntertxVi7XrLI4cKIBjUAIuuAA1cAvqoAkweATP4BW8WU/Wi/VufcxbV6xs5gj8gfX5Ay82lT8=</latexit>

V0(�) =
1
2

M 2�2 !
1
3

µ�3 +
1
4
��4 ! Vc

<latexit sha1_base64="4H7GL3IYo3OojaOdkSz9ZvqKuNk="></latexit>

a(! ) = a0 !
! V
T4

c

!

3
"

!
! b

# 2

! 2
"

!
! b

# 3
$

<latexit sha1_base64="NmU/t0+CX0/o6qMhIUkKovM+Hy0="></latexit>

5 >

5

>

! V = V0(0) ! V0(! b)
<latexit sha1_base64="zA5Rxypr1yFBkHX7dgYv2/WTNlQ=">AAACCHicbZDNSsNAFIUn9a/Wv6hLFw4WoV1YkiroRijqwmUFmxaaECbTaTt0MgkzE6GELt34Km5cKOLWR3Dn2zhNs9DWAwMf597LnXuCmFGpLOvbKCwtr6yuFddLG5tb2zvm7p4jo0Rg0sIRi0QnQJIwyklLUcVIJxYEhQEj7WB0Pa23H4iQNOL3ahwTL0QDTvsUI6Ut3zx0bwhTCDrwEjq+VbGq8CQDNx5SP6j6ZtmqWZngItg5lEGupm9+ub0IJyHhCjMkZde2YuWlSCiKGZmU3ESSGOERGpCuRo5CIr00O2QCj7XTg/1I6McVzNzfEykKpRyHge4MkRrK+drU/K/WTVT/wkspjxNFOJ4t6icMqghOU4E9KghWbKwBYUH1XyEeIoGw0tmVdAj2/MmL4NRr9mmtfndWblzlcRTBATgCFWCDc9AAt6AJWgCDR/AMXsGb8WS8GO/Gx6y1YOQz++CPjM8flqiWhQ==</latexit>

>



%@D%%

! #-1K(:0801*9'G9BK01->
! U1207'L-1B+03N'! 5'3-8G-9*329-'b5'

*.7' ` *11'K2.+30B.:'BK'c d e4f >
! U1207'L-1B+03N'G-*S:'MN'3,-'R*11>
! #1BR-9'3,*.':G--7'BK':B2.7'HM12-'

7*:,-7'10.-J
! " %#&>

! U1207'*3'9-:3'0.:07-'BK'3,-'M2MM1->
! 6-*3-7'0.'K9B.3'BK'3,-'M2MM1->
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<latexit sha1_base64="MOnc75MFMCpWa7v6mi43Gzf15LE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ad0hpJJM21oJhOSTKEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OKDnTxnW/ndLG5tb2Tnm3srd/cHhUPT7p6CRVhLZJwhPVC7GmnAnaNsxw2pOK4jjktBtO7nO/O6VKs0Q8mZmkQYxHgkWMYGMlfzrwY2zGKs7kfFCtuXV3AbROvILUoEBrUP3yhwlJYyoM4VjrvudKE2RYGUY4nVf8VFOJyQSPaN9SgWOqg2yReY4urDJEUaLsEwYt1N8bGY61nsWhncwT6lUvF//z+qmJboOMCZkaKsjyUJRyZBKUF4CGTFFi+MwSTBSzWREZY4WJsTVVbAne6pfXSadR967qjcfrWvOuqKMMZ3AOl+DBDTThAVrQBgISnuEV3pzUeXHenY/laMkpdk7hD5zPH6s4khg=</latexit>



%&D%%

! #-1K(:0801*9'G9BK01->
! U1207'L-1B+03N'! 5'3-8G-9*329-'b5'

*.7' ` *11'K2.+30B.:'BK'c d e4f >
! U1207'L-1B+03N'G-*S:'MN'3,-'R*11>
! U*:3-9'3,*.'bB24-37-3B.*30B.'

:G--7'HM12-'7B33-7'10.-J
! g h #i j #&>

! U1207'*3'9-:3'B23:07-'BK'3,-'
M2MM1->

! 6-*3-7'0.:07-'3,-'M2MM1->
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<latexit sha1_base64="MOnc75MFMCpWa7v6mi43Gzf15LE=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZdFNy4r2Ad0hpJJM21oJhOSTKEM/Q03LhRx68+482/MtLPQ1gOBwzn3ck9OKDnTxnW/ndLG5tb2Tnm3srd/cHhUPT7p6CRVhLZJwhPVC7GmnAnaNsxw2pOK4jjktBtO7nO/O6VKs0Q8mZmkQYxHgkWMYGMlfzrwY2zGKs7kfFCtuXV3AbROvILUoEBrUP3yhwlJYyoM4VjrvudKE2RYGUY4nVf8VFOJyQSPaN9SgWOqg2yReY4urDJEUaLsEwYt1N8bGY61nsWhncwT6lUvF//z+qmJboOMCZkaKsjyUJRyZBKUF4CGTFFi+MwSTBSzWREZY4WJsTVVbAne6pfXSadR967qjcfrWvOuqKMMZ3AOl+DBDTThAVrQBgISnuEV3pzUeXHenY/laMkpdk7hD5zPH6s4khg=</latexit>



E<D%%

! I9*+S'3,-'-.3,*1GN(R-04,3-7'a$#'KB29(L-1B+03N5

! /-K0.-':0801*9'X2*.303N'R03,'49*70-.3:'BK'` 5

! "23G23'a$#'K1207'L-1B+03N'k! 5'*.7'9B3*30B.*1D1B.403270.*1'+B8GB.-.3:'k! l B k! m>

! I9*+S'49*L03*30B.*1'R*L-'-.-94N'7-.:03N'G*9*8-3-9'GH" ? XH" 4XY>

! ;903-'B23':10+-:'BK'K1207'L-1B+03N'! 5'LB930+03N'n o ! 5'*.7'3-8G-9*329-'b>
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d3x ! i "! i "

<latexit sha1_base64="Xdi5R/bh6HKMwrznQktquRdr8WE="></latexit><latexit sha1_base64="Xdi5R/bh6HKMwrznQktquRdr8WE="></latexit><latexit sha1_base64="Xdi5R/bh6HKMwrznQktquRdr8WE="></latexit><latexit sha1_base64="Xdi5R/bh6HKMwrznQktquRdr8WE="></latexit>

U
2
f =

1
wV

!

V
d3x w! 2v2

<latexit sha1_base64="sZo7dnYiUZdrY4/5RB0GON3f8nY="></latexit><latexit sha1_base64="sZo7dnYiUZdrY4/5RB0GON3f8nY="></latexit><latexit sha1_base64="sZo7dnYiUZdrY4/5RB0GON3f8nY="></latexit><latexit sha1_base64="sZo7dnYiUZdrY4/5RB0GON3f8nY="></latexit>

>

>



E%D%%

! #,*G-'BK'TUp 3-11:'2:'*MB23'
39*.:030B.'729*30B.'*.7'R*11'
L-1B+03N>

! /29*30B.'BK'39*.:030B.'
0.+9-*:-:'R03,'/ KB9'
7-K1*49*30B.:>

! 6B3'K1207'G2:,-7'*,-*7'BK'
7-K1*49*30B.:>

! UB98',B35',04,'G9-::29-'
79BG1-3:>

! A9-70+3-7'0.'B17'c!/':3270-:'
*.7'8B9-'9-+-.3'RB9S>
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EED%%
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ETD%%
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E?D%%

! = 0 .5
<latexit sha1_base64="Bn3893FOFY8uqSWzn1M2Q3yk2K8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgKSRV0YtQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLOlHbdb6uwsrq2vlHcLG1t7+zulfcPmipOJaENEvNYtgNUlDNBG5ppTtuJpBgFnLaC0e3Ubz1RqVgsHvQ4oX6EA8FCRlAb6bGLPBnitetc9MoV13FnsJeJl5MK5Kj3yl/dfkzSiApNOCrV8dxE+xlKzQink1I3VTRBMsIB7RgqMKLKz2YXT+wTo/TtMJamhLZn6u+JDCOlxlFgOiPUQ7XoTcX/vE6qwys/YyJJNRVkvihMua1je/q+3WeSEs3HhiCRzNxqkyFKJNqEVDIheIsvL5Nm1fHOnOr9eaV2k8dRhCM4hlPw4BJqcAd1aAABAc/wCm+Wsl6sd+tj3lqw8plD+APr8wdmvpAU</latexit>

vw = 0 .44
<latexit sha1_base64="OInXsQ8f8CcLocTe/4NV/lNcIho=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgapipBd0IRTcuK9gHtMOQSdM2NMkMSaaljP0UNy4UceuXuPNvzLSz0NYDgcM593JPThgzqrTrfluFjc2t7Z3ibmlv/+DwyC4ft1SUSEyaOGKR7IRIEUYFaWqqGenEkiAeMtIOx3eZ354QqWgkHvUsJj5HQ0EHFCNtpMAuT4IeR3okeTqd37hOrRbYFddxF4DrxMtJBeRoBPZXrx/hhBOhMUNKdT031n6KpKaYkXmplygSIzxGQ9I1VCBOlJ8uos/huVH6cBBJ84SGC/X3Roq4UjMemsksplr1MvE/r5vowbWfUhEnmgi8PDRIGNQRzHqAfSoJ1mxmCMKSmqwQj5BEWJu2SqYEb/XL66RVdbxLp/pQq9Rv8zqK4BScgQvggStQB/egAZoAgyl4Bq/gzXqyXqx362M5WrDynRPwB9bnD4tek4U=</latexit>

/-K1*49*30B.



EZD%%

vw = 0 .92
<latexit sha1_base64="xs99Jelg2tm1gAMB60q+BczgwYc=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgapipgroQim5cVrAPaIchk6ZtaJIZkkxLGfspblwo4tYvceffmGlnoa0HAodz7uWenDBmVGnX/bYKa+sbm1vF7dLO7t7+gV0+bKookZg0cMQi2Q6RIowK0tBUM9KOJUE8ZKQVju4yvzUmUtFIPOppTHyOBoL2KUbaSIFdHgddjvRQ8nQyu3Gd62pgV1zHnQOuEi8nFZCjHthf3V6EE06Exgwp1fHcWPspkppiRmalbqJIjPAIDUjHUIE4UX46jz6Dp0bpwX4kzRMaztXfGyniSk15aCazmGrZy8T/vE6i+1d+SkWcaCLw4lA/YVBHMOsB9qgkWLOpIQhLarJCPEQSYW3aKpkSvOUvr5Jm1fHOnerDRaV2m9dRBMfgBJwBD1yCGrgHddAAGEzAM3gFb9aT9WK9Wx+L0YKV7xyBP7A+fwCP75OI</latexit>

! = 0 .5
<latexit sha1_base64="Bn3893FOFY8uqSWzn1M2Q3yk2K8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgKSRV0YtQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLOlHbdb6uwsrq2vlHcLG1t7+zulfcPmipOJaENEvNYtgNUlDNBG5ppTtuJpBgFnLaC0e3Ubz1RqVgsHvQ4oX6EA8FCRlAb6bGLPBnitetc9MoV13FnsJeJl5MK5Kj3yl/dfkzSiApNOCrV8dxE+xlKzQink1I3VTRBMsIB7RgqMKLKz2YXT+wTo/TtMJamhLZn6u+JDCOlxlFgOiPUQ7XoTcX/vE6qwys/YyJJNRVkvihMua1je/q+3WeSEs3HhiCRzNxqkyFKJNqEVDIheIsvL5Nm1fHOnOr9eaV2k8dRhCM4hlPw4BJqcAd1aAABAc/wCm+Wsl6sd+tj3lqw8plD+APr8wdmvpAU</latexit>

/-3B.*30B.



E=D%%

vw = 0 .92
<latexit sha1_base64="xs99Jelg2tm1gAMB60q+BczgwYc=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgapipgroQim5cVrAPaIchk6ZtaJIZkkxLGfspblwo4tYvceffmGlnoa0HAodz7uWenDBmVGnX/bYKa+sbm1vF7dLO7t7+gV0+bKookZg0cMQi2Q6RIowK0tBUM9KOJUE8ZKQVju4yvzUmUtFIPOppTHyOBoL2KUbaSIFdHgddjvRQ8nQyu3Gd62pgV1zHnQOuEi8nFZCjHthf3V6EE06Exgwp1fHcWPspkppiRmalbqJIjPAIDUjHUIE4UX46jz6Dp0bpwX4kzRMaztXfGyniSk15aCazmGrZy8T/vE6i+1d+SkWcaCLw4lA/YVBHMOsB9qgkWLOpIQhLarJCPEQSYW3aKpkSvOUvr5Jm1fHOnerDRaV2m9dRBMfgBJwBD1yCGrgHddAAGEzAM3gFb9aT9WK9Wx+L0YKV7xyBP7A+fwCP75OI</latexit>

! = 0 .5
<latexit sha1_base64="Bn3893FOFY8uqSWzn1M2Q3yk2K8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgKSRV0YtQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLOlHbdb6uwsrq2vlHcLG1t7+zulfcPmipOJaENEvNYtgNUlDNBG5ppTtuJpBgFnLaC0e3Ubz1RqVgsHvQ4oX6EA8FCRlAb6bGLPBnitetc9MoV13FnsJeJl5MK5Kj3yl/dfkzSiApNOCrV8dxE+xlKzQink1I3VTRBMsIB7RgqMKLKz2YXT+wTo/TtMJamhLZn6u+JDCOlxlFgOiPUQ7XoTcX/vE6qwys/YyJJNRVkvihMua1je/q+3WeSEs3HhiCRzNxqkyFKJNqEVDIheIsvL5Nm1fHOnOr9eaV2k8dRhCM4hlPw4BJqcAd1aAABAc/wCm+Wsl6sd+tj3lqw8plD+APr8wdmvpAU</latexit>

/-3B.*30B.

T
�
1

c
<latexit sha1_base64="y+jd0+td2bC8JDVkwou5m9OW2Ls=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBG8WHaroMeiF48V+oXtWrJptg3NZpckK5Rl/4UXD4p49d9489+YtnvQ1gcDj/dmmJnnx4Jr4zjfaGV1bX1js7BV3N7Z3dsvHRy2dJQoypo0EpHq+EQzwSVrGm4E68SKkdAXrO2Pb6d++4kpzSPZMJOYeSEZSh5wSoyVHhqP6bmb9VOa9Utlp+LMgJeJm5My5Kj3S1+9QUSTkElDBdG66zqx8VKiDKeCZcVeollM6JgMWddSSUKmvXR2cYZPrTLAQaRsSYNn6u+JlIRaT0LfdobEjPSiNxX/87qJCa69lMs4MUzS+aIgEdhEePo+HnDFqBETSwhV3N6K6YgoQo0NqWhDcBdfXiatasW9qFTvL8u1mzyOAhzDCZyBC1dQgzuoQxMoSHiGV3hDGr2gd/Qxb11B+cwR/AH6/AFAEpCk</latexit>



E_D%%

vw = 0 .92
<latexit sha1_base64="xs99Jelg2tm1gAMB60q+BczgwYc=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgapipgroQim5cVrAPaIchk6ZtaJIZkkxLGfspblwo4tYvceffmGlnoa0HAodz7uWenDBmVGnX/bYKa+sbm1vF7dLO7t7+gV0+bKookZg0cMQi2Q6RIowK0tBUM9KOJUE8ZKQVju4yvzUmUtFIPOppTHyOBoL2KUbaSIFdHgddjvRQ8nQyu3Gd62pgV1zHnQOuEi8nFZCjHthf3V6EE06Exgwp1fHcWPspkppiRmalbqJIjPAIDUjHUIE4UX46jz6Dp0bpwX4kzRMaztXfGyniSk15aCazmGrZy8T/vE6i+1d+SkWcaCLw4lA/YVBHMOsB9qgkWLOpIQhLarJCPEQSYW3aKpkSvOUvr5Jm1fHOnerDRaV2m9dRBMfgBJwBD1yCGrgHddAAGEzAM3gFb9aT9WK9Wx+L0YKV7xyBP7A+fwCP75OI</latexit>

! = 0 .5
<latexit sha1_base64="Bn3893FOFY8uqSWzn1M2Q3yk2K8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgKSRV0YtQ9OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLOlHbdb6uwsrq2vlHcLG1t7+zulfcPmipOJaENEvNYtgNUlDNBG5ppTtuJpBgFnLaC0e3Ubz1RqVgsHvQ4oX6EA8FCRlAb6bGLPBnitetc9MoV13FnsJeJl5MK5Kj3yl/dfkzSiApNOCrV8dxE+xlKzQink1I3VTRBMsIB7RgqMKLKz2YXT+wTo/TtMJamhLZn6u+JDCOlxlFgOiPUQ7XoTcX/vE6qwys/YyJJNRVkvihMua1je/q+3WeSEs3HhiCRzNxqkyFKJNqEVDIheIsvL5Nm1fHOnOr9eaV2k8dRhCM4hlPw4BJqcAd1aAABAc/wCm+Wsl6sd+tj3lqw8plD+APr8wdmvpAU</latexit>

/-3B.*30B.



E@D%%

vw = 0 .24
<latexit sha1_base64="SBD1CGWYzfIyi/kkEanR2r/C3Gk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0hqQS9C0YvHCvYD21A22027dLMJu5tKCf0XXjwo4tV/481/46bNQVsfDDzem2Fmnh9zprTjfFuFtfWNza3idmlnd2//oHx41FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77N/PaESsUi8aCnMfVCPBQsYARrIz1O+k/oGjl2tdYvVxzbmQOtEjcnFcjR6Je/eoOIJCEVmnCsVNd1Yu2lWGpGOJ2VeomiMSZjPKRdQwUOqfLS+cUzdGaUAQoiaUpoNFd/T6Q4VGoa+qYzxHqklr1M/M/rJjq48lIm4kRTQRaLgoQjHaHsfTRgkhLNp4ZgIpm5FZERlphoE1LJhOAuv7xKWlXbvbCr97VK/SaPowgncArn4MIl1OEOGtAEAgKe4RXeLGW9WO/Wx6K1YOUzx/AH1ucPaeCPbw==</latexit>

! = 0.34
<latexit sha1_base64="s2MhAiNi3TxJV6dWNhMQJbNdp+c=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgadlNAnoRgl48RjAPSJbQO5lNhsw+nJkNhJDv8OJBEa9+jDf/xkmyB00saCiquunu8hPBlXacbyu3sbm1vZPfLeztHxweFY9PmipOJWUNGotYtn1UTPCINTTXgrUTyTD0BWv5o7u53xozqXgcPepJwrwQBxEPOEVtJK+LIhkiuSGOXan2iiXHdhYg68TNSAky1HvFr24/pmnIIk0FKtVxnUR7U5SaU8FmhW6qWIJ0hAPWMTTCkClvujh6Ri6M0idBLE1FmizU3xNTDJWahL7pDFEP1ao3F//zOqkOrr0pj5JUs4guFwWpIDom8wRIn0tGtZgYglRycyuhQ5RItcmpYEJwV19eJ82y7Vbs8kO1VLvN4sjDGZzDJbhwBTW4hzo0gMITPMMrvFlj68V6tz6WrTkrmzmFP7A+fwCL7pCk</latexit>

/-K1*49*30B.



E&D%%

T
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1

c
<latexit sha1_base64="y+jd0+td2bC8JDVkwou5m9OW2Ls=">AAAB8XicbVBNSwMxEJ34WetX1aOXYBG8WHaroMeiF48V+oXtWrJptg3NZpckK5Rl/4UXD4p49d9489+YtnvQ1gcDj/dmmJnnx4Jr4zjfaGV1bX1js7BV3N7Z3dsvHRy2dJQoypo0EpHq+EQzwSVrGm4E68SKkdAXrO2Pb6d++4kpzSPZMJOYeSEZSh5wSoyVHhqP6bmb9VOa9Utlp+LMgJeJm5My5Kj3S1+9QUSTkElDBdG66zqx8VKiDKeCZcVeollM6JgMWddSSUKmvXR2cYZPrTLAQaRsSYNn6u+JlIRaT0LfdobEjPSiNxX/87qJCa69lMs4MUzS+aIgEdhEePo+HnDFqBETSwhV3N6K6YgoQo0NqWhDcBdfXiatasW9qFTvL8u1mzyOAhzDCZyBC1dQgzuoQxMoSHiGV3hDGr2gd/Qxb11B+cwR/AH6/AFAEpCk</latexit>

/-K1*49*30B.

vw = 0 .24
<latexit sha1_base64="SBD1CGWYzfIyi/kkEanR2r/C3Gk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0hqQS9C0YvHCvYD21A22027dLMJu5tKCf0XXjwo4tV/481/46bNQVsfDDzem2Fmnh9zprTjfFuFtfWNza3idmlnd2//oHx41FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77N/PaESsUi8aCnMfVCPBQsYARrIz1O+k/oGjl2tdYvVxzbmQOtEjcnFcjR6Je/eoOIJCEVmnCsVNd1Yu2lWGpGOJ2VeomiMSZjPKRdQwUOqfLS+cUzdGaUAQoiaUpoNFd/T6Q4VGoa+qYzxHqklr1M/M/rJjq48lIm4kRTQRaLgoQjHaHsfTRgkhLNp4ZgIpm5FZERlphoE1LJhOAuv7xKWlXbvbCr97VK/SaPowgncArn4MIl1OEOGtAEAgKe4RXeLGW9WO/Wx6K1YOUzx/AH1ucPaeCPbw==</latexit>

! = 0.34
<latexit sha1_base64="s2MhAiNi3TxJV6dWNhMQJbNdp+c=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgadlNAnoRgl48RjAPSJbQO5lNhsw+nJkNhJDv8OJBEa9+jDf/xkmyB00saCiquunu8hPBlXacbyu3sbm1vZPfLeztHxweFY9PmipOJWUNGotYtn1UTPCINTTXgrUTyTD0BWv5o7u53xozqXgcPepJwrwQBxEPOEVtJK+LIhkiuSGOXan2iiXHdhYg68TNSAky1HvFr24/pmnIIk0FKtVxnUR7U5SaU8FmhW6qWIJ0hAPWMTTCkClvujh6Ri6M0idBLE1FmizU3xNTDJWahL7pDFEP1ao3F//zOqkOrr0pj5JUs4guFwWpIDom8wRIn0tGtZgYglRycyuhQ5RItcmpYEJwV19eJ82y7Vbs8kO1VLvN4sjDGZzDJbhwBTW4hzo0gMITPMMrvFlj68V6tz6WrTkrmzmFP7A+fwCL7pCk</latexit>



T<D%%

vw = 0 .24
<latexit sha1_base64="SBD1CGWYzfIyi/kkEanR2r/C3Gk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0hqQS9C0YvHCvYD21A22027dLMJu5tKCf0XXjwo4tV/481/46bNQVsfDDzem2Fmnh9zprTjfFuFtfWNza3idmlnd2//oHx41FJRIgltkohHsuNjRTkTtKmZ5rQTS4pDn9O2P77N/PaESsUi8aCnMfVCPBQsYARrIz1O+k/oGjl2tdYvVxzbmQOtEjcnFcjR6Je/eoOIJCEVmnCsVNd1Yu2lWGpGOJ2VeomiMSZjPKRdQwUOqfLS+cUzdGaUAQoiaUpoNFd/T6Q4VGoa+qYzxHqklr1M/M/rJjq48lIm4kRTQRaLgoQjHaHsfTRgkhLNp4ZgIpm5FZERlphoE1LJhOAuv7xKWlXbvbCr97VK/SaPowgncArn4MIl1OEOGtAEAgKe4RXeLGW9WO/Wx6K1YOUzx/AH1ucPaeCPbw==</latexit>

! = 0.34
<latexit sha1_base64="s2MhAiNi3TxJV6dWNhMQJbNdp+c=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgadlNAnoRgl48RjAPSJbQO5lNhsw+nJkNhJDv8OJBEa9+jDf/xkmyB00saCiquunu8hPBlXacbyu3sbm1vZPfLeztHxweFY9PmipOJWUNGotYtn1UTPCINTTXgrUTyTD0BWv5o7u53xozqXgcPepJwrwQBxEPOEVtJK+LIhkiuSGOXan2iiXHdhYg68TNSAky1HvFr24/pmnIIk0FKtVxnUR7U5SaU8FmhW6qWIJ0hAPWMTTCkClvujh6Ri6M0idBLE1FmizU3xNTDJWahL7pDFEP1ao3F//zOqkOrr0pj5JUs4guFwWpIDom8wRIn0tGtZgYglRycyuhQ5RItcmpYEJwV19eJ82y7Vbs8kO1VLvN4sjDGZzDJbhwBTW4hzo0gMITPMMrvFlj68V6tz6WrTkrmzmFP7A+fwCL7pCk</latexit>

/-K1*49*30B.
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/-K1*49*30B.

/-3B.*30B.


