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The GW170817/GRB170817 event
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What about UHECR and Neutrinos ?

Neutron star mergers are promising events for multi-messenger astronomy

Highly energetic L ⇡ 1052 erg.s�1
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Valentin Decoene

How to produce high energy neutrino in neutron stars mergers ?

2MMAJC IAP/APC
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� >> 1
<latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit>

vwind ⇡ 0.3c
<latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit>

Rshock ⇡ 102Rg
<latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit>

vejecta ⇡ 0.1c
<latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit>

Rdisk ⇡ 10Rg
<latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit>
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How to produce High energy neutrino in neutron stars mergers ?

2MMAJC IAP/APC

2 zone model: 
-acceleration 
-interaction
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Particles accelerations in the disk

Rdisk = 105 cm
<latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit>

Bdisk = 1015 G
<latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit>

Emax ⇡ 1022 eV
<latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit>
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R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>

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

~v
<latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit>

M ⇡ 10�3M�
<latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit>

Q̇r
<latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit>

Q̇fb
<latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit>

☢
☢

☢

☢
☢

☢

Valentin Decoene 6/12

Interaction background

Fall-back

Nuclear

Free-escape
R / t

<latexit sha1_base64="ofkHERm/25Y9dqHiKCgrBkU3O5A=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUV+4DpUDJppg3NJCG5I5Shn+HGhSJu/Rp3/o1pOwttPRA4nHMvuefEWnALvv/tldbWNza3ytuVnd29/YPq4VHbqsxQ1qJKKNONiWWCS9YCDoJ1tWEkjQXrxOPbmd95YsZyJR9holmUkqHkCacEnBQ+4J42SoPC0K/W/Lo/B14lQUFqqECzX/3qDRTNUiaBCmJtGPgaopwY4FSwaaWXWaYJHZMhCx2VJGU2yucnT/GZUwY4UcY9CXiu/t7ISWrtJI3dZEpgZJe9mfifF2aQXEc5lzoDJunioyQTeBbR5ccDbhgFMXGEUMPdrZiOiCEUXEsVV0KwHHmVtC/qgV8P7i9rjZuijjI6QafoHAXoCjXQHWqiFqJIoWf0it488F68d+9jMVryip1j9Afe5w/OUZDu</latexit><latexit sha1_base64="ofkHERm/25Y9dqHiKCgrBkU3O5A=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUV+4DpUDJppg3NJCG5I5Shn+HGhSJu/Rp3/o1pOwttPRA4nHMvuefEWnALvv/tldbWNza3ytuVnd29/YPq4VHbqsxQ1qJKKNONiWWCS9YCDoJ1tWEkjQXrxOPbmd95YsZyJR9holmUkqHkCacEnBQ+4J42SoPC0K/W/Lo/B14lQUFqqECzX/3qDRTNUiaBCmJtGPgaopwY4FSwaaWXWaYJHZMhCx2VJGU2yucnT/GZUwY4UcY9CXiu/t7ISWrtJI3dZEpgZJe9mfifF2aQXEc5lzoDJunioyQTeBbR5ccDbhgFMXGEUMPdrZiOiCEUXEsVV0KwHHmVtC/qgV8P7i9rjZuijjI6QafoHAXoCjXQHWqiFqJIoWf0it488F68d+9jMVryip1j9Afe5w/OUZDu</latexit><latexit sha1_base64="ofkHERm/25Y9dqHiKCgrBkU3O5A=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUV+4DpUDJppg3NJCG5I5Shn+HGhSJu/Rp3/o1pOwttPRA4nHMvuefEWnALvv/tldbWNza3ytuVnd29/YPq4VHbqsxQ1qJKKNONiWWCS9YCDoJ1tWEkjQXrxOPbmd95YsZyJR9holmUkqHkCacEnBQ+4J42SoPC0K/W/Lo/B14lQUFqqECzX/3qDRTNUiaBCmJtGPgaopwY4FSwaaWXWaYJHZMhCx2VJGU2yucnT/GZUwY4UcY9CXiu/t7ISWrtJI3dZEpgZJe9mfifF2aQXEc5lzoDJunioyQTeBbR5ccDbhgFMXGEUMPdrZiOiCEUXEsVV0KwHHmVtC/qgV8P7i9rjZuijjI6QafoHAXoCjXQHWqiFqJIoWf0it488F68d+9jMVryip1j9Afe5w/OUZDu</latexit><latexit sha1_base64="ofkHERm/25Y9dqHiKCgrBkU3O5A=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUV+4DpUDJppg3NJCG5I5Shn+HGhSJu/Rp3/o1pOwttPRA4nHMvuefEWnALvv/tldbWNza3ytuVnd29/YPq4VHbqsxQ1qJKKNONiWWCS9YCDoJ1tWEkjQXrxOPbmd95YsZyJR9holmUkqHkCacEnBQ+4J42SoPC0K/W/Lo/B14lQUFqqECzX/3qDRTNUiaBCmJtGPgaopwY4FSwaaWXWaYJHZMhCx2VJGU2yucnT/GZUwY4UcY9CXiu/t7ISWrtJI3dZEpgZJe9mfifF2aQXEc5lzoDJunioyQTeBbR5ccDbhgFMXGEUMPdrZiOiCEUXEsVV0KwHHmVtC/qgV8P7i9rjZuijjI6QafoHAXoCjXQHWqiFqJIoWf0it488F68d+9jMVryip1j9Afe5w/OUZDu</latexit>

n / t�3
<latexit sha1_base64="xfBNhoNRPAEskihvkflYSuie1qM=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ4seyqoMeiF48V7Ae0a8mmaRuaTUIyWyhL/4kXD4p49Z9489+YtnvQ1gcDj/dmmJkXa8EtBMG3t7K6tr6xWdgqbu/s7u37B4d1q1JDWY0qoUwzJpYJLlkNOAjW1IaRJBasEQ/vpn5jxIzlSj7CWLMoIX3Je5wScFLH9yVua6M0KAxP2fnlpOOXgnIwA14mYU5KKEe143+1u4qmCZNABbG2FQYaoowY4FSwSbGdWqYJHZI+azkqScJslM0un+BTp3RxTxlXEvBM/T2RkcTacRK7zoTAwC56U/E/r5VC7ybKuNQpMEnni3qpwNM/XQy4yw2jIMaOEGq4uxXTATGEggur6EIIF19eJvWLchiUw4erUuU2j6OAjtEJOkMhukYVdI+qqIYoGqFn9IrevMx78d69j3nripfPHKE/8D5/ANrNkyM=</latexit><latexit sha1_base64="xfBNhoNRPAEskihvkflYSuie1qM=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ4seyqoMeiF48V7Ae0a8mmaRuaTUIyWyhL/4kXD4p49Z9489+YtnvQ1gcDj/dmmJkXa8EtBMG3t7K6tr6xWdgqbu/s7u37B4d1q1JDWY0qoUwzJpYJLlkNOAjW1IaRJBasEQ/vpn5jxIzlSj7CWLMoIX3Je5wScFLH9yVua6M0KAxP2fnlpOOXgnIwA14mYU5KKEe143+1u4qmCZNABbG2FQYaoowY4FSwSbGdWqYJHZI+azkqScJslM0un+BTp3RxTxlXEvBM/T2RkcTacRK7zoTAwC56U/E/r5VC7ybKuNQpMEnni3qpwNM/XQy4yw2jIMaOEGq4uxXTATGEggur6EIIF19eJvWLchiUw4erUuU2j6OAjtEJOkMhukYVdI+qqIYoGqFn9IrevMx78d69j3nripfPHKE/8D5/ANrNkyM=</latexit><latexit sha1_base64="xfBNhoNRPAEskihvkflYSuie1qM=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ4seyqoMeiF48V7Ae0a8mmaRuaTUIyWyhL/4kXD4p49Z9489+YtnvQ1gcDj/dmmJkXa8EtBMG3t7K6tr6xWdgqbu/s7u37B4d1q1JDWY0qoUwzJpYJLlkNOAjW1IaRJBasEQ/vpn5jxIzlSj7CWLMoIX3Je5wScFLH9yVua6M0KAxP2fnlpOOXgnIwA14mYU5KKEe143+1u4qmCZNABbG2FQYaoowY4FSwSbGdWqYJHZI+azkqScJslM0un+BTp3RxTxlXEvBM/T2RkcTacRK7zoTAwC56U/E/r5VC7ybKuNQpMEnni3qpwNM/XQy4yw2jIMaOEGq4uxXTATGEggur6EIIF19eJvWLchiUw4erUuU2j6OAjtEJOkMhukYVdI+qqIYoGqFn9IrevMx78d69j3nripfPHKE/8D5/ANrNkyM=</latexit><latexit sha1_base64="xfBNhoNRPAEskihvkflYSuie1qM=">AAAB+XicbVBNSwMxEM36WevXqkcvwSJ4seyqoMeiF48V7Ae0a8mmaRuaTUIyWyhL/4kXD4p49Z9489+YtnvQ1gcDj/dmmJkXa8EtBMG3t7K6tr6xWdgqbu/s7u37B4d1q1JDWY0qoUwzJpYJLlkNOAjW1IaRJBasEQ/vpn5jxIzlSj7CWLMoIX3Je5wScFLH9yVua6M0KAxP2fnlpOOXgnIwA14mYU5KKEe143+1u4qmCZNABbG2FQYaoowY4FSwSbGdWqYJHZI+azkqScJslM0un+BTp3RxTxlXEvBM/T2RkcTacRK7zoTAwC56U/E/r5VC7ybKuNQpMEnni3qpwNM/XQy4yw2jIMaOEGq4uxXTATGEggur6EIIF19eJvWLchiUw4erUuU2j6OAjtEJOkMhukYVdI+qqIYoGqFn9IrevMx78d69j3nripfPHKE/8D5/ANrNkyM=</latexit>

dE
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= � E
R

dR

dt
� E

tesc
+ Q̇r + Q̇fb

<latexit sha1_base64="aSb4p05qZA/UEpztTDHXrhn+ux0="></latexit><latexit sha1_base64="aSb4p05qZA/UEpztTDHXrhn+ux0="></latexit><latexit sha1_base64="aSb4p05qZA/UEpztTDHXrhn+ux0="></latexit><latexit sha1_base64="aSb4p05qZA/UEpztTDHXrhn+ux0="></latexit>
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Neutron star merger structure

TeVPA 2018

Blue Kilo-Novae

Red Kilo-Novae

Accretion disk Black-Hole

tacc = ⌘
E

cZeB
�

<latexit sha1_base64="iCVjznZ0bHXrspJtPhDVrMKzoI0=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiB6CjMi6EUIEcFjBLNgJoSeTk3SpGehu0YIw3yCF3/FiwdFvHr05t/YWQ6a+KDg8V4VVfW8WAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5DR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veHV2G8+gNIiCu9wFEMnYP1Q+IIzNFK3eIzd1FUBZZxn9JK6gIy6vmI8vc5Sfg/VjLqeEbvFkl22J6CLxJmREpmh1i1+ub2IJwGEyCXTuu3YMXZSplBwCVnBTTTEjA9ZH9qGhiwA3UknD2X0yCg96kfKVIh0ov6eSFmg9SjwTGfAcKDnvbH4n9dO0L/opCKME4SQTxf5iaQY0XE6tCcUcJQjQxhXwtxK+YCZONBkWDAhOPMvL5LGadmxy87tWalSncWRJwfkkJwQh5yTCrkhNVInnDySZ/JK3qwn68V6tz6mrTlrNrNP/sD6/AGtVZxa</latexit><latexit sha1_base64="iCVjznZ0bHXrspJtPhDVrMKzoI0=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiB6CjMi6EUIEcFjBLNgJoSeTk3SpGehu0YIw3yCF3/FiwdFvHr05t/YWQ6a+KDg8V4VVfW8WAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5DR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veHV2G8+gNIiCu9wFEMnYP1Q+IIzNFK3eIzd1FUBZZxn9JK6gIy6vmI8vc5Sfg/VjLqeEbvFkl22J6CLxJmREpmh1i1+ub2IJwGEyCXTuu3YMXZSplBwCVnBTTTEjA9ZH9qGhiwA3UknD2X0yCg96kfKVIh0ov6eSFmg9SjwTGfAcKDnvbH4n9dO0L/opCKME4SQTxf5iaQY0XE6tCcUcJQjQxhXwtxK+YCZONBkWDAhOPMvL5LGadmxy87tWalSncWRJwfkkJwQh5yTCrkhNVInnDySZ/JK3qwn68V6tz6mrTlrNrNP/sD6/AGtVZxa</latexit><latexit sha1_base64="iCVjznZ0bHXrspJtPhDVrMKzoI0=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiB6CjMi6EUIEcFjBLNgJoSeTk3SpGehu0YIw3yCF3/FiwdFvHr05t/YWQ6a+KDg8V4VVfW8WAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5DR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veHV2G8+gNIiCu9wFEMnYP1Q+IIzNFK3eIzd1FUBZZxn9JK6gIy6vmI8vc5Sfg/VjLqeEbvFkl22J6CLxJmREpmh1i1+ub2IJwGEyCXTuu3YMXZSplBwCVnBTTTEjA9ZH9qGhiwA3UknD2X0yCg96kfKVIh0ov6eSFmg9SjwTGfAcKDnvbH4n9dO0L/opCKME4SQTxf5iaQY0XE6tCcUcJQjQxhXwtxK+YCZONBkWDAhOPMvL5LGadmxy87tWalSncWRJwfkkJwQh5yTCrkhNVInnDySZ/JK3qwn68V6tz6mrTlrNrNP/sD6/AGtVZxa</latexit><latexit sha1_base64="iCVjznZ0bHXrspJtPhDVrMKzoI0=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiB6CjMi6EUIEcFjBLNgJoSeTk3SpGehu0YIw3yCF3/FiwdFvHr05t/YWQ6a+KDg8V4VVfW8WAqNtv1t5ZaWV1bX8uuFjc2t7Z3i7l5DR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veHV2G8+gNIiCu9wFEMnYP1Q+IIzNFK3eIzd1FUBZZxn9JK6gIy6vmI8vc5Sfg/VjLqeEbvFkl22J6CLxJmREpmh1i1+ub2IJwGEyCXTuu3YMXZSplBwCVnBTTTEjA9ZH9qGhiwA3UknD2X0yCg96kfKVIh0ov6eSFmg9SjwTGfAcKDnvbH4n9dO0L/opCKME4SQTxf5iaQY0XE6tCcUcJQjQxhXwtxK+YCZONBkWDAhOPMvL5LGadmxy87tWalSncWRJwfkkJwQh5yTCrkhNVInnDySZ/JK3qwn68V6tz6mrTlrNrNP/sD6/AGtVZxa</latexit>

tdyn =
Robs

c
<latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="wQC1ysgOFUyUUYhay0s5mEAJpio=">AAACAXicbZDLSgMxGIX/8Vpr1erWTbAIrsqMG90IghuXVewF2qFkMpk2NJchyQjDMA/gxldx40IRX8Kdb2N6WWjrgcDhnD8k/xelnBnr+9/e2vrG5tZ2Zae6W9vbP6gf1jpGZZrQNlFc6V6EDeVM0rZlltNeqikWEafdaHIz7buPVBum5IPNUxoKPJIsYQRbFw3rDTssBlqgOJclukKDRGNS3M8zFZmyLEjppvymPxNaNcHCNGCh1rD+NYgVyQSVlnBsTD/wUxsWWFtGOC2rg8zQFJMJHtG+sxILasJitkyJTl0So0Rpd6RFs/T3jQILY3IRuUmB7dgsd9Pwv66f2eQyLJhMM0slmT+UZBxZhaZkUMw0JZbnzmCimfsrImPseFjHr+ogBMsrr5rOeTPwm8GdDxU4hhM4gwAu4BpuoQVtIPAEL/AG796z9+p9zHGteQtuR/BH3ucPPpSaEw==</latexit><latexit sha1_base64="wQC1ysgOFUyUUYhay0s5mEAJpio=">AAACAXicbZDLSgMxGIX/8Vpr1erWTbAIrsqMG90IghuXVewF2qFkMpk2NJchyQjDMA/gxldx40IRX8Kdb2N6WWjrgcDhnD8k/xelnBnr+9/e2vrG5tZ2Zae6W9vbP6gf1jpGZZrQNlFc6V6EDeVM0rZlltNeqikWEafdaHIz7buPVBum5IPNUxoKPJIsYQRbFw3rDTssBlqgOJclukKDRGNS3M8zFZmyLEjppvymPxNaNcHCNGCh1rD+NYgVyQSVlnBsTD/wUxsWWFtGOC2rg8zQFJMJHtG+sxILasJitkyJTl0So0Rpd6RFs/T3jQILY3IRuUmB7dgsd9Pwv66f2eQyLJhMM0slmT+UZBxZhaZkUMw0JZbnzmCimfsrImPseFjHr+ogBMsrr5rOeTPwm8GdDxU4hhM4gwAu4BpuoQVtIPAEL/AG796z9+p9zHGteQtuR/BH3ucPPpSaEw==</latexit><latexit sha1_base64="5KoNYCHFjCV5f+xRk2XEsTS+r4Y=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRI3uhGKblxWsQ9oQplMJu3QeYSZiRBCPsCNv+LGhSJu/QB3/o3TNgttPTBwOOdc7twTJoxq47rfTmVldW19o7pZ29re2d2r7x90tUwVJh0smVT9EGnCqCAdQw0j/UQRxENGeuHkeur3HojSVIp7kyUk4GgkaEwxMlYa1htmmPuKwygTBbyEfqwQzu/mmgx1UeS4sCm36c4Al4lXkgYo0R7Wv/xI4pQTYTBDWg88NzFBjpShmJGi5qeaJAhP0IgMLBWIEx3ks2MKeGKVCMZS2ScMnKm/J3LEtc54aJMcmbFe9Kbif94gNfFFkFORpIYIPF8UpwwaCafNwIgqgg3LLEFYUftXiMfI9mFsfzVbgrd48jLpnjU9t+nduo3WVVlHFRyBY3AKPHAOWuAGtEEHYPAInsEreHOenBfn3fmYRytOOXMI/sD5/AHrnJuG</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit><latexit sha1_base64="mvrJ6jHrv3DaLfdAfI/unv6VkiE=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKCboSiG5dV7AOaUCaTSTt0HmFmIoSQD3Djr7hxoYhbP8Cdf+O0zUJbDwwczjmXO/eECaPauO63s7S8srq2Xtmobm5t7+zW9vY7WqYKkzaWTKpeiDRhVJC2oYaRXqII4iEj3XB8PfG7D0RpKsW9yRIScDQUNKYYGSsNanUzyH3FYZSJAl5CP1YI53czTYa6KHJc2JTbcKeAi8QrSR2UaA1qX34kccqJMJghrfuem5ggR8pQzEhR9VNNEoTHaEj6lgrEiQ7y6TEFPLZKBGOp7BMGTtXfEzniWmc8tEmOzEjPexPxP6+fmvgiyKlIUkMEni2KUwaNhJNmYEQVwYZlliCsqP0rxCNk+zC2v6otwZs/eZF0Thue2/Buz+rNq7KOCjgER+AEeOAcNMENaIE2wOARPINX8OY8OS/Ou/Mxiy455cwB+APn8wfs3JuK</latexit>

Emax =
RobsZeB

⌘
<latexit sha1_base64="+U62HZ5fY3Woe5lJJdlIBKoDTY4=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0I1QKoLLKvaBTSmT6U07dCYJMxOxhHyDG3/FjQtF3Lpy5984fSy09cCFwzn3cu89fsyZ0o7zbeUWFpeWV/KrhbX1jc0te3unrqJEUqjRiEey6RMFnIVQ00xzaMYSiPA5NPzBxchv3INULApv9TCGtiC9kAWMEm2kjn102Uk9KbAgDxk+x14gCU1vJlrkq+wOKlnqgSZZxy46JWcMPE/cKSmiKaod+8vrRjQREGrKiVIt14l1OyVSM8ohK3iJgpjQAelBy9CQCFDtdPxShg+M0sVBJE2FGo/V3xMpEUoNhW86BdF9NeuNxP+8VqKDs3bKwjjRENLJoiDhWEd4lA/uMglU86EhhEpmbsW0T0wq2qRYMCG4sy/Pk/pxyXVK7vVJsVyZxpFHe2gfHSIXnaIyukJVVEMUPaJn9IrerCfrxXq3PiatOWs6s4v+wPr8ASF5ncY=</latexit><latexit sha1_base64="+U62HZ5fY3Woe5lJJdlIBKoDTY4=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0I1QKoLLKvaBTSmT6U07dCYJMxOxhHyDG3/FjQtF3Lpy5984fSy09cCFwzn3cu89fsyZ0o7zbeUWFpeWV/KrhbX1jc0te3unrqJEUqjRiEey6RMFnIVQ00xzaMYSiPA5NPzBxchv3INULApv9TCGtiC9kAWMEm2kjn102Uk9KbAgDxk+x14gCU1vJlrkq+wOKlnqgSZZxy46JWcMPE/cKSmiKaod+8vrRjQREGrKiVIt14l1OyVSM8ohK3iJgpjQAelBy9CQCFDtdPxShg+M0sVBJE2FGo/V3xMpEUoNhW86BdF9NeuNxP+8VqKDs3bKwjjRENLJoiDhWEd4lA/uMglU86EhhEpmbsW0T0wq2qRYMCG4sy/Pk/pxyXVK7vVJsVyZxpFHe2gfHSIXnaIyukJVVEMUPaJn9IrerCfrxXq3PiatOWs6s4v+wPr8ASF5ncY=</latexit><latexit sha1_base64="+U62HZ5fY3Woe5lJJdlIBKoDTY4=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0I1QKoLLKvaBTSmT6U07dCYJMxOxhHyDG3/FjQtF3Lpy5984fSy09cCFwzn3cu89fsyZ0o7zbeUWFpeWV/KrhbX1jc0te3unrqJEUqjRiEey6RMFnIVQ00xzaMYSiPA5NPzBxchv3INULApv9TCGtiC9kAWMEm2kjn102Uk9KbAgDxk+x14gCU1vJlrkq+wOKlnqgSZZxy46JWcMPE/cKSmiKaod+8vrRjQREGrKiVIt14l1OyVSM8ohK3iJgpjQAelBy9CQCFDtdPxShg+M0sVBJE2FGo/V3xMpEUoNhW86BdF9NeuNxP+8VqKDs3bKwjjRENLJoiDhWEd4lA/uMglU86EhhEpmbsW0T0wq2qRYMCG4sy/Pk/pxyXVK7vVJsVyZxpFHe2gfHSIXnaIyukJVVEMUPaJn9IrerCfrxXq3PiatOWs6s4v+wPr8ASF5ncY=</latexit><latexit sha1_base64="+U62HZ5fY3Woe5lJJdlIBKoDTY4=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0XQTUlE0I1QKoLLKvaBTSmT6U07dCYJMxOxhHyDG3/FjQtF3Lpy5984fSy09cCFwzn3cu89fsyZ0o7zbeUWFpeWV/KrhbX1jc0te3unrqJEUqjRiEey6RMFnIVQ00xzaMYSiPA5NPzBxchv3INULApv9TCGtiC9kAWMEm2kjn102Uk9KbAgDxk+x14gCU1vJlrkq+wOKlnqgSZZxy46JWcMPE/cKSmiKaod+8vrRjQREGrKiVIt14l1OyVSM8ohK3iJgpjQAelBy9CQCFDtdPxShg+M0sVBJE2FGo/V3xMpEUoNhW86BdF9NeuNxP+8VqKDs3bKwjjRENLJoiDhWEd4lA/uMglU86EhhEpmbsW0T0wq2qRYMCG4sy/Pk/pxyXVK7vVJsVyZxpFHe2gfHSIXnaIyukJVVEMUPaJn9IrerCfrxXq3PiatOWs6s4v+wPr8ASF5ncY=</latexit>

Particles accelerations in the disk

Rdisk = 105 cm
<latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit><latexit sha1_base64="+EZlkzarSy9DDCPzemlQ1a0gfr4=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRJRdCMU3bisYh/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bRUWFpeWV4qrpbX1jc2t8vZOU0eJoqxBIxGptk80EzxkDeAgWDtWjEhfsJY/vBz7rXumNI/CWxjFzJOkH/KAUwJG6pYrN93UVRL3uB5m+Bw79l16kmEX2AMombqYysyk7Ko9AZ4nTk4qKEe9W/5yexFNJAuBCqJ1x7Fj8FKigFPBspKbaBYTOiR91jE0JJJpL50ck+EDo/RwECnzQsAT9fdESqTWI+mbpCQw0LPeWPzP6yQQnHkpD+MEWEini4JEYIjwuBlTgWIUxMgQQhU3f8V0QBShYPormRKc2ZPnSfOo6thV5/q4UrvI6yiiPbSPDpGDTlENXaE6aiCKHtEzekVv1pP1Yr1bH9NowcpndtEfWJ8/UgqahQ==</latexit>

Bdisk = 1015 G
<latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit><latexit sha1_base64="4PIRVhk2j9Wp6fumWy5ZIEFjec8=">AAACDHicbVDLSsNAFJ34rPVVdelmsAiuSiKKboRSF7qsYB/QxDKZTtqhM0mYuRFLyAe48VfcuFDErR/gzr9x2mahrQcGDuecy517/FhwDbb9bS0sLi2vrBbWiusbm1vbpZ3dpo4SRVmDRiJSbZ9oJnjIGsBBsHasGJG+YC1/eDn2W/dMaR6FtzCKmSdJP+QBpwSM1C2Va93UVRL3uB5m+AI79l3qnGbYBfYASqYuvspMyq7YE+B54uSkjHLUu6UvtxfRRLIQqCBadxw7Bi8lCjgVLCu6iWYxoUPSZx1DQyKZ9tLJMRk+NEoPB5EyLwQ8UX9PpERqPZK+SUoCAz3rjcX/vE4CwbmX8jBOgIV0uihIBIYIj5sxFShGQYwMIVRx81dMB0QRCqa/oinBmT15njSPK45dcW5OytVaXkcB7aMDdIQcdIaq6BrVUQNR9Iie0St6s56sF+vd+phGF6x8Zg/9gfX5A69lmh0=</latexit>

Emax ⇡ 1022 eV
<latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit><latexit sha1_base64="EJIYKSjnIWp2+j1OVOYRsM7Go6c=">AAACEnicbVDLSgNBEJz1GeMr6tHLYBD0EnaDoMegCB4jmAdkY5iddJIhM7vLTK8kLPkGL/6KFw+KePXkzb9x8jhoYkFDTVU3011BLIVB1/12lpZXVtfWMxvZza3tnd3c3n7VRInmUOGRjHQ9YAakCKGCAiXUYw1MBRJqQf9q7NceQBsRhXc4jKGpWDcUHcEZWqmVO71upb5WVLHBiPosjnU0oJ57nxaL9o0wQK1Sn0J11Mrl3YI7AV0k3ozkyQzlVu7Lb0c8URAil8yYhufG2EyZRsEljLJ+YiBmvM+60LA0ZApMM52cNKLHVmnTTqRthUgn6u+JlCljhiqwnYphz8x7Y/E/r5Fg56KZijBOEEI+/aiTSIoRHedD20IDRzm0hHEt7K6U95hmHG2KWRuCN3/yIqkWC55b8G7P8qXLWRwZckiOyAnxyDkpkRtSJhXCySN5Jq/kzXlyXpx352PauuTMZg7IHzifPyWXnSI=</latexit>

Red Kilo-Novae favoured because of the disk outflow
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Fall back Nuclear reactions 
(heavy r-processes)

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

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

~v
<latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit><latexit sha1_base64="CWJndlfUsv8hHZ1l1dH2XMHFC4Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0swm7m0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8HkPvc7U1Sax/LJzBL0IzqSPOSMGit1+lNk2XQ+qNbcursAWSdeQWpQoDmofvWHMUsjlIYJqnXPcxPjZ1QZzgTOK/1UY0LZhI6wZ6mkEWo/W5w7JxdWGZIwVrakIQv190RGI61nUWA7I2rGetXLxf+8XmrCWz/jMkkNSrZcFKaCmJjkv5MhV8iMmFlCmeL2VsLGVFFmbEIVG4K3+vI6aV/VPbfuPV7XGndFHGU4g3O4BA9uoAEP0IQWMJjAM7zCm5M4L86787FsLTnFzCn8gfP5A67Zj8g=</latexit>

M ⇡ 10�3M�
<latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit><latexit sha1_base64="5DP8/a5bHwC1AzZrQxukK3jilLc=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzeFCvYBTQyTyaQdOsmEmYlYQhZu/BU3LhRx60e482+ctllo64ELh3Pu5d57/IRRqSzr2ygtLa+srpXXKxubW9s75u5eR/JUYNLGnHHR85EkjMakrahipJcIgiKfka4/upr43XsiJOXxrRonxI3QIKYhxUhpyTOrTeigJBH8AdrWXXZ8msOmlzk84Cr3zJpVt6aAi8QuSA0UaHnmlxNwnEYkVpghKfu2lSg3Q0JRzEhecVJJEoRHaED6msYoItLNpk/k8FArAQy50BUrOFV/T2QoknIc+bozQmoo572J+J/XT1V44WY0TlJFYjxbFKYMKg4nicCACoIVG2uCsKD6VoiHSCCsdG4VHYI9//Ii6ZzUbatu35zVGpdFHGVQBQfgCNjgHDTANWiBNsDgETyDV/BmPBkvxrvxMWstGcXMPvgD4/MHLlqXKQ==</latexit>

Q̇r
<latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit><latexit sha1_base64="HT2LJN+ijUOk3LDwpZ4LFKm6+Vo=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGBF0W3bhswT6gHYZMmmlDk8yQZIQ6zJe4caGIWz/FnX9j2s5CWw9cOJxzb3LvCRPOtHHdb6e0sbm1vVPereztHxxWa0fHXR2nitAOiXms+iHWlDNJO4YZTvuJoliEnPbC6d3c7z1SpVksH8wsob7AY8kiRrCxUlCrDkexydp5kA2VQCoPanW34S6A1olXkDoUaAW1L/sCSQWVhnCs9cBzE+NnWBlGOM0rw1TTBJMpHtOBpRILqv1ssXiOzq0yQlGsbEmDFurviQwLrWcitJ0Cm4le9ebif94gNdGNnzGZpIZKsvwoSjkyMZqngEZMUWL4zBJMFLO7IjLBChNjs6rYELzVk9dJ97LhuQ2vfVVv3hZxlOEUzuACPLiGJtxDCzpAIIVneIU358l5cd6dj2VrySlmTuAPnM8fCROTUQ==</latexit>

Q̇fb
<latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit><latexit sha1_base64="gA55wWN6gvczXo8fWqPh7HLEd5s=">AAAB+XicbVBNSwMxEJ2tX7V+rXr0EiyCp7Irgh6LXjy2YGuhXZZsmm1Dk+ySZAtl2X/ixYMiXv0n3vw3pu0etPXBwOO9mWTmRSln2njet1PZ2Nza3qnu1vb2Dw6P3OOTrk4yRWiHJDxRvQhrypmkHcMMp71UUSwiTp+iyf3cf5pSpVkiH80spYHAI8liRrCxUui6g2Fi8nYR5gMlUBwVoVv3Gt4CaJ34JalDiVboftknSCaoNIRjrfu+l5ogx8owwmlRG2SapphM8Ij2LZVYUB3ki80LdGGVIYoTZUsatFB/T+RYaD0Tke0U2Iz1qjcX//P6mYlvg5zJNDNUkuVHccaRSdA8BjRkihLDZ5ZgopjdFZExVpgYG1bNhuCvnrxOulcN32v47et6866MowpncA6X4MMNNOEBWtABAlN4hld4c3LnxXl3PpatFaecOYU/cD5/ALZnk7E=</latexit>

☢
☢

☢

☢
☢

☢

Valentin Decoene 6/12

Interaction background

Fall-back

Nuclear

Free-escape
R / t
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Finally the lowest maximal energy from all these processes is the maximal energy allowed in the
wind.

3 Dynamical ejecta from the Kilonovae

3.1 Ejecta dynamics

Characteristics We are looking at the ejecta contained in the equatorial plane of the merger.
This dynamical ejecta is characterised by heavy r-process heating and fall-back heating coming from the
accretion disk around the remnant.
The total mass of this ejecta is M = 0.04M� and its ejection velocity is v = 0.1c [3].

Energies We assume that the thermodynamical equilibrium is reached and we can write the energy
as

dE = �P dV + �Q , (15)

with P the pressure, V the volume and Q the heating.

dE

dt
= �P

dV

dt
+

�Q

dt
(16)

We rewrite the heating term as a sum of the source and loss terms : �Q
dt = Q̇loss + Q̇source.

We can then assume

P ⇡ E

R3
, (17)

dV

dt
⇡ R

2dR

dt
, (18)

Q̇loss ⇡ � E

tesc
, (19)

Q̇source ⇡ Q̇r + Q̇fb . (20)

dR ⇡ v dt (21)

Where Q̇r and Q̇fb are respectively the nuclear heating rate and the fall-back heating rate.
Leading to

dE

dt
= �E

R

dR

dt
� E

tesc
+ Q̇r + Q̇fb . (22)

With

tesc ⇡ (⌧ + 1)
R

c
=

✓
3M

4⇡R2
+ 1

◆
R

c
, (23)

Figure 2 shows the energy evolution and the photon escaping time evolution with time for light r-process
and heavy r-process ejecta with and without fall-back heating.

Nuclear heating rate

Q̇r = MXrėr(t) (24)

With ėr(t) = 4.1018✏th

 
0.5�

arctan
�
t�t0
�

�

⇡

!1.3

erg.s�1.g�1
. (25)

t0 = 1.3 and � = 0.11 . (26)
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Fall-back
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2
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Cosmic-ray interactions in the kilo-nova: 
- Photo-nuclear 
- Hadronic 
- Synchrotron 
- Inverse Compton 
- Pair creation

Neutrino production
Energy losses

How particles propagates and interacts in the kilo-nova ? 

MMAJC IAP/APC

proton-proton

dominant

Photomeson

dominant No interactions

Neutrino production efficiency : 
Interactions Efficiencies (👍 ) 

VS  
Mesons Cascades (suppression factor 👎  )

UHECR production efficiency :   
Background Density (escape rate 👍 )  

VS  
Dynamical Expansion  (lower energy 👎 )
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Secondary mesons interactions: neutrino suppression

Photo-nuclear

Hadronic
Mesons

Decay⌫
<latexit sha1_base64="6wLGnCIKaHaBvdzOV+2L+VvEUAk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1busuve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP1+Njdk=</latexit>

Mesons� �
<latexit sha1_base64="yR4cO4yEq6bvCTZixGBWUjwKYiE=">AAAB/nicbVBNSwMxEJ2tX7V+rYonL8EieLHsqqDHohcvQgX7Ad2lZNO0DU2yS5IVylLwr3jxoIhXf4c3/41puwdtfTDweG+GmXlRwpk2nvftFJaWV1bXiuuljc2t7R13d6+h41QRWicxj1UrwppyJmndMMNpK1EUi4jTZjS8mfjNR6o0i+WDGSU0FLgvWY8RbKzUcQ+yQAl0R3Us9RidoqCPhcAdt+xVvCnQIvFzUoYctY77FXRjkgoqDeFY67bvJSbMsDKMcDouBammCSZD3KdtSyUWVIfZ9PwxOrZKF/ViZUsaNFV/T2RYaD0Ske0U2Az0vDcR//PaqeldhRmTSWqoJLNFvZQjE6NJFqjLFCWGjyzBRDF7KyIDrDAxNrGSDcGff3mRNM4q/nnFu78oV6/zOIpwCEdwAj5cQhVuoQZ1IJDBM7zCm/PkvDjvzsesteDkM/vwB87nD1celRM=</latexit>

Mesons� p
<latexit sha1_base64="3i/tB5kuE3rfoc6sTsh9RK9SPK8=">AAAB+XicbVDLSgNBEOz1GeNr1aOXwSB4MeyqoMegFy9CBPOAZAmzk0kyZB7LzGwgLPkTLx4U8eqfePNvnCR70MSChqKqm+6uOOHM2CD49lZW19Y3Ngtbxe2d3b19/+CwblSqCa0RxZVuxthQziStWWY5bSaaYhFz2oiHd1O/MaLaMCWf7DihkcB9yXqMYOukju9nbS3QAzVKmgk6R0nHLwXlYAa0TMKclCBHteN/tbuKpIJKSzg2phUGiY0yrC0jnE6K7dTQBJMh7tOWoxILaqJsdvkEnTqli3pKu5IWzdTfExkWxoxF7DoFtgOz6E3F/7xWans3UcZkkloqyXxRL+XIKjSNAXWZpsTysSOYaOZuRWSANSbWhVV0IYSLLy+T+kU5vCwHj1elym0eRwGO4QTOIIRrqMA9VKEGBEbwDK/w5mXei/fufcxbV7x85gj+wPv8AY8SkvI=</latexit>

⌫
<latexit sha1_base64="6wLGnCIKaHaBvdzOV+2L+VvEUAk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1busuve1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP1+Njdk=</latexit>

⇡+
<latexit sha1_base64="5c082M8T4AyNTfwhBpa437n1k5c=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFfRY9OKxgv2Adi3ZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57SeqNJPi3kxi6kd4KFjICDZWavVi9nBW6pcrbtWdAS0TLycVyNHol796A0mSiApDONa667mx8VOsDCOcTku9RNMYkzEe0q6lAkdU++ns2ik6scoAhVLZEgbN1N8TKY60nkSB7YywGelFLxP/87qJCa/8lIk4MVSQ+aIw4chIlL2OBkxRYvjEEkwUs7ciMsIKE2MDykLwFl9eJq3zqleruncXlfp1HkcRjuAYTsGDS6jDLTSgCQQe4Rle4c2Rzovz7nzMWwtOPnMIf+B8/gCiho6A</latexit>

⇡�
<latexit sha1_base64="rAd9FLdqGjtygMY1Qg1kkb2Dkng=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBi2XXCnosevFYwX5Au5Zsmm1js8mSZIWy9D948aCIV/+PN/+N2XYP2vpg4PHeDDPzgpgzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywvsn89hNVmklxbyYx9SM8FCxkBBsrtXoxezgr9csVt+rOgJaJl5MK5Gj0y1+9gSRJRIUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSgSOq/XR27RSdWGWAQqlsCYNm6u+JFEdaT6LAdkbYjPSil4n/ed3EhFd+ykScGCrIfFGYcGQkyl5HA6YoMXxiCSaK2VsRGWGFibEBZSF4iy8vk9Z51atV3buLSv06j6MIR3AMp+DBJdThFhrQBAKP8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwClkI6C</latexit> µ�

<latexit sha1_base64="ujexqdDXYAuWnp67kIG+oc1hbFU=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZV0GPQi8cI5gHJGmYns8mYeSwzs0JY8g9ePCji1f/x5t84m+SgiQUNRVU33V1Rwpmxvv/tLS2vrK6tFzaKm1vbO7ulvf2GUakmtE4UV7oVYUM5k7RumeW0lWiKRcRpMxre5H7ziWrDlLy3o4SGAvclixnB1kmNjkgfTovdUtmv+BOgRRLMSBlmqHVLX52eIqmg0hKOjWkHfmLDDGvLCKfjYic1NMFkiPu07ajEgpowm1w7RsdO6aFYaVfSoon6eyLDwpiRiFynwHZg5r1c/M9rpza+CjMmk9RSSaaL4pQjq1D+OuoxTYnlI0cw0czdisgAa0ysCygPIZh/eZE0zirBecW/uyhXr2dxFOAQjuAEAriEKtxCDepA4BGe4RXePOW9eO/ex7R1yZvNHMAfeJ8/s0yOiw==</latexit>

µ+
<latexit sha1_base64="k9kQZ7Of5TJ7IF8B3aPAskjAMAk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBAEIeyqoMegF48RzAOSNcxOZpMx81hmZoWw5B+8eFDEq//jzb9xNslBEwsaiqpuuruihDNjff/bW1peWV1bL2wUN7e2d3ZLe/sNo1JNaJ0ornQrwoZyJmndMstpK9EUi4jTZjS8yf3mE9WGKXlvRwkNBe5LFjOCrZMaHZE+nBa7pbJf8SdAiySYkTLMUOuWvjo9RVJBpSUcG9MO/MSGGdaWEU7HxU5qaILJEPdp21GJBTVhNrl2jI6d0kOx0q6kRRP190SGhTEjEblOge3AzHu5+J/XTm18FWZMJqmlkkwXxSlHVqH8ddRjmhLLR45gopm7FZEB1phYF1AeQjD/8iJpnFWC84p/d1GuXs/iKMAhHMEJBHAJVbiFGtSBwCM8wyu8ecp78d69j2nrkjebOYA/8D5/ALBCjok=</latexit>K+

<latexit sha1_base64="gMjrMHavo7FVrq9YGM0xDvRj064=">AAAB63icbVBNS8NAEJ34WetX1aOXxSIIQklU0GPRi+Clgv2ANpbNdtsu3d2E3YlQQv+CFw+KePUPefPfmLQ5aOuDgcd7M8zMCyIpLLrut7O0vLK6tl7YKG5ube/slvb2GzaMDeN1FsrQtAJquRSa11Gg5K3IcKoCyZvB6Cbzm0/cWBHqBxxH3Fd0oEVfMIqZdPd4WuyWym7FnYIsEi8nZchR65a+Or2QxYprZJJa2/bcCP2EGhRM8kmxE1seUTaiA95OqaaKWz+Z3johx6nSI/3QpKWRTNXfEwlV1o5VkHYqikM772Xif147xv6Vnwgdxcg1my3qx5JgSLLHSU8YzlCOU0KZEemthA2poQzTeLIQvPmXF0njrOKdV9z7i3L1Oo+jAIdwBCfgwSVU4RZqUAcGQ3iGV3hzlPPivDsfs9YlJ585gD9wPn8A8gSNgg==</latexit>

K�
<latexit sha1_base64="h6Ed3GYkJXNQlsQ/1xusJy179G0=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4sSQq6LHoRfBSwX5AG8tmu22X7m7C7kQooX/BiwdFvPqHvPlvTNoctPXBwOO9GWbmBZEUFl3321laXlldWy9sFDe3tnd2S3v7DRvGhvE6C2VoWgG1XArN6yhQ8lZkOFWB5M1gdJP5zSdurAj1A44j7is60KIvGMVMuns8LXZLZbfiTkEWiZeTMuSodUtfnV7IYsU1MkmtbXtuhH5CDQom+aTYiS2PKBvRAW+nVFPFrZ9Mb52Q41TpkX5o0tJIpurviYQqa8cqSDsVxaGd9zLxP68dY//KT4SOYuSazRb1Y0kwJNnjpCcMZyjHKaHMiPRWwobUUIZpPFkI3vzLi6RxVvHOK+79Rbl6ncdRgEM4ghPw4BKqcAs1qAODITzDK7w5ynlx3p2PWeuSk88cwB84nz/1Do2E</latexit>

�
<latexit sha1_base64="NUXsDUu7wKMy+oKzqMKaGYdZnTE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUCbbTbt0Nwm7G6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSPWMtwI1k0UQxkI1gkmd7nfeWJK8zh6NNOE+RJHEQ85RWOlTn+EUmJlUK25dXcOskq8gtSgQHNQ/eoPY5pKFhkqUOue5ybGz1AZTgWbVfqpZgnSCY5Yz9IIJdN+Nj93Rs6sMiRhrGxFhszV3xMZSq2nMrCdEs1YL3u5+J/XS01442c8SlLDIrpYFKaCmJjkv5MhV4waMbUEqeL2VkLHqJAam1Aegrf88ippX9S9y7r7cFVr3BZxlOEETuEcPLiGBtxDE1pAYQLP8ApvTuK8OO/Ox6K15BQzx/AHzucPvgqPKw==</latexit>

⇡0
<latexit sha1_base64="1bwwJe8tI1bvFDWqRLWSNeRPnEU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cKpi20sWy2m3btZjfsboQS+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8MOFMG9f9dkorq2vrG+XNytb2zu5edf+gpWWqCPWJ5FJ1QqwpZ4L6hhlOO4miOA45bYfjm9xvP1GlmRT3ZpLQIMZDwSJGsLFSq5ewB7fSr9bcujsDWiZeQWpQoNmvfvUGkqQxFYZwrHXXcxMTZFgZRjidVnqppgkmYzykXUsFjqkOstm1U3RilQGKpLIlDJqpvycyHGs9iUPbGWMz0oteLv7ndVMTXQUZE0lqqCDzRVHKkZEofx0NmKLE8IklmChmb0VkhBUmxgaUh+AtvrxMWmd177zu3l3UGtdFHGU4gmM4BQ8uoQG30AQfCDzCM7zCmyOdF+fd+Zi3lpxi5hD+wPn8AaofjoU=</latexit>

MMAJC IAP/APC

�
<latexit sha1_base64="NUXsDUu7wKMy+oKzqMKaGYdZnTE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUCbbTbt0Nwm7G6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSPWMtwI1k0UQxkI1gkmd7nfeWJK8zh6NNOE+RJHEQ85RWOlTn+EUmJlUK25dXcOskq8gtSgQHNQ/eoPY5pKFhkqUOue5ybGz1AZTgWbVfqpZgnSCY5Yz9IIJdN+Nj93Rs6sMiRhrGxFhszV3xMZSq2nMrCdEs1YL3u5+J/XS01442c8SlLDIrpYFKaCmJjkv5MhV4waMbUEqeL2VkLHqJAam1Aegrf88ippX9S9y7r7cFVr3BZxlOEETuEcPLiGBtxDE1pAYQLP8ApvTuK8OO/Ox6K15BQzx/AHzucPvgqPKw==</latexit>
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� >> 1
<latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit>

vwind ⇡ 0.3c
<latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit>

Rshock ⇡ 102Rg
<latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit>

vejecta ⇡ 0.1c
<latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit>

Rdisk ⇡ 10Rg
<latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit>

Valentin Decoene

How to produce High energy neutrino in neutron stars mergers ?

2MMAJC IAP/APC

2 zone model: 
-acceleration 
-interaction

Acceleration Acceleration InteractionsInteractionsescape escape

Processes for acceleration ?

Processes for interactions ?

Fermi in shocks, stochastic processes, …

Kilo-Novae  
modelPhotonuclear/Hadronic

GRB

Blue ejecta

Red ejecta

ShockCorona

Wind

Accretion disk

� >> 1
<latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit>

vwind ⇡ 0.3c
<latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit>

Rshock ⇡ 102Rg
<latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit>

vejecta ⇡ 0.1c
<latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit>

Rdisk ⇡ 10Rg
<latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit>

Valentin Decoene

How to produce High energy neutrino in neutron stars mergers ?

2MMAJC IAP/APC

2 zone model: 
-acceleration 
-interaction

Acceleration Acceleration InteractionsInteractionsescape escape

Processes for acceleration ?

Processes for interactions ?

Fermi in shocks, stochastic processes, …

Kilo-Novae  
modelPhotonuclear/Hadronic

GRB

Blue ejecta
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ShockCorona

Wind

Accretion disk

� >> 1
<latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit><latexit sha1_base64="bbwRGviQCvOCsgzuy5mczTWKFF0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLoqRRe6rGAvMB1KJs20obkMyRmhlD6GGxeKuPVp3Pk2pu0stPWHwMd/ziHn/HEquAXf//YKa+sbm1vF7dLO7t7+QfnwqGV1ZihrUi206cTEMsEVawIHwTqpYUTGgrXj0e2s3n5ixnKtHmGcskiSgeIJpwScFXbviJQE12o46JUrftWfC69CkEMF5Wr0yl/dvqaZZAqoINaGgZ9CNCEGOBVsWupmlqWEjsiAhQ4VkcxGk/nKU3zmnD5OtHFPAZ67vycmRFo7lrHrlASGdrk2M/+rhRkk19GEqzQDpujioyQTGDSe3Y/73DAKYuyAUMPdrpgOiSEUXEolF0KwfPIqtC6qgeOHy0r9Jo+jiE7QKTpHAbpCdXSPGqiJKNLoGb2iNw+8F+/d+1i0Frx85hj9kff5A4MKkBQ=</latexit>

vwind ⇡ 0.3c
<latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit><latexit sha1_base64="AJQoMZxYJiwfHYbPHj5xfpEjhbI=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJVNBl0Y3LCvYCTQiTyaQdOpkMM5NqCcWNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8oWBUacf5tkpLyyura+X1ysbm1vaOvbvXUmkmMWnilKWyEyJFGOWkqalmpCMkQUnISDscXE/q7SGRiqb8To8E8RPU4zSmGGljBfbBMMg9mcB7yqMx9JAQMn2ATu0MB3bVqTlTwUVwC6iCQo3A/vKiFGcJ4RozpFTXdYT2cyQ1xYyMK16miEB4gHqka5CjhCg/n54whsfGiWCcSvO4hlP390SOEqVGSWg6E6T7ar42Mf+rdTMdX/o55SLThOPZojhjUKdwkgeMqCRYs5EBhCU1f4W4jyTC2qRWMSG48ycvQuu05hq+Pa/Wr4o4yuAQHIET4IILUAc3oAGaAINH8AxewZv1ZL1Y79bHrLVkFTP74I+szx8/+Zap</latexit>

Rshock ⇡ 102Rg
<latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit><latexit sha1_base64="bZrRPc0mYjfQR1OU/Idzg5vAuSY=">AAACDXicbZC7TsMwFIadcivlFmBksShITFVSIcFYwcJYEL1ITYgc12mtOnZkO4gqyguw8CosDCDEys7G2+C2GaDlSJY+/f85Oj5/mDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjy4nfuSdSUcFv9TghfowGnEYUI22kwD66CTJPxlANBR7l0ENJIsUDdJ27OiysQR7YVafmTAsugltAFRTVDOwvry9wGhOuMUNK9Vwn0X6GpKaYkbzipYokCI/QgPQMchQT5WfTa3J4bJQ+jIQ0j2s4VX9PZChWahyHpjNGeqjmvYn4n9dLdXTuZ5QnqSYczxZFKYNawEk0sE8lwZqNDSAsqfkrxEMkEdYmwIoJwZ0/eRHa9Zpr+Pq02rgo4iiDA3AIToALzkADXIEmaAEMHsEzeAVv1pP1Yr1bH7PWklXM7IM/ZX3+AAoQmuE=</latexit>

vejecta ⇡ 0.1c
<latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit><latexit sha1_base64="0n+M2S6zVKmpsFWlxE5sokB/3r8=">AAACFXicbVDJSgNBEO2JW4zbqEcvjUHwIGFGBD0GvXiMYBbIhNDTqSRteha6a0LCMD/hxV/x4kERr4I3/8bOctDEBw2P96qqq54fS6HRcb6t3Mrq2vpGfrOwtb2zu2fvH9R0lCgOVR7JSDV8pkGKEKooUEIjVsACX0LdH9xM/PoQlBZReI/jGFoB64WiKzhDI7XtMw9hhNM5qYJOlg7bqacCCg/AkWXUY3GsohF1Si7P2nbRKTlT0GXizkmRzFFp219eJ+JJACFyybRuuk6MrZQpFFxCVvASDTHjA9aDpqEhC0C30uk2GT0xSod2I2VeiHSq/u5IWaD1OPBNZcCwrxe9ifif10ywe9VKRRgnCCGffdRNJMWITiKiHaHM8XJsCONKmF0p7zPFOJogCyYEd/HkZVI7L7mG310Uy9fzOPLkiByTU+KSS1Imt6RCqoSTR/JMXsmb9WS9WO/Wx6w0Z817DskfWJ8/a7Ofig==</latexit>

Rdisk ⇡ 10Rg
<latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit><latexit sha1_base64="jk6v/8k6H3WSyxmDsUxmn3bRwnU=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KKfUATwmQ6aYdOHszcSEvIj7jxV9y4UMSFG/FvnKZZaOuBgcM59zXHTwRXYFnfRmVldW19o7pZ29re2d0z9w86Kk4lZW0ai1j2fKKY4BFrAwfBeolkJPQF6/rj65nffWBS8Ti6h2nC3JAMIx5wSkBLnnnuAJtAMSfzBaHjPLvzMkeGeMDVOMcOSRIZT7Bt4VIf5rln1q2GVQAvE7skdVSi5ZmfziCmacgioIIo1betBNyMSOBUsLzmpIolejkZsr6mEQmZcrPiqhyfaGWAg1jqFwEu1N8dGQmVmoa+rgwJjNSiNxP/8/opBJduxqMkBRbR+aIgFRhiPItKJyAZBTHVhFDJ9a2YjogkFHSgNR2CvfjlZdI5a9ia357Xm1dlHFV0hI7RKbLRBWqiG9RCbUTRI3pGr+jNeDJejHfjY15aMcqeQ/QHxtcPcc6isQ==</latexit>

Valentin Decoene

How to produce High energy neutrino in neutron stars mergers ?

2MMAJC IAP/APC

2 zone model: 
-acceleration 
-interaction

Acceleration Acceleration InteractionsInteractionsescape escape

Processes for acceleration ?

Processes for interactions ?

Fermi in shocks, stochastic processes, …

Kilo-Novae  
modelPhotonuclear/Hadronic

Valentin Decoene 6MMAJC IAP/APC

High energy neutrino emissions : summary

Black Hole Corona 
+ 

Accretion disk

Red Kilo-NovaShocks

Particle acceleration

Photo-nuclear

Hadronic

Meson cascades Neutrinos

Interactions

Synchrotron

Pair-creation
Inverse Compton

Shocks acceleration

Stochastic acceleration



Valentin Decoene 7

What is the diffuse neutrino flux from the neutron stars mergers population ?

Neutron star merger population following 
star formation rate (Beacon and Hopkins 2006)

Injection composition:  
10% protons, 20% He, 30% C, 50% Si

Cosmic-rays counter part:   
≈10% of observed flux

Neutrino diffuse flux from neutron star mergers is in IceCube energy range

Preliminary

IceCube detected fluxes can constrain UHECR production/interactions in NS mergers

Could explain neutrino flux measured by IceCube ?

MMAJC IAP/APC



p + � ! ⇡±
<latexit sha1_base64="tfG+LTR6LKQA50J7BDNMS9seA/4=">AAACBXicbVDLSgMxFM3UV62vUZe6CBZBEMpMFXRZdOOygn1AZyyZNNOGJpmQZIQydOPGX3HjQhG3/oM7/8a0nYW2HggczrmXm3Miyag2nvftFJaWV1bXiuuljc2t7R13d6+pk1Rh0sAJS1Q7QpowKkjDUMNIWyqCeMRIKxpeT/zWA1GaJuLOjCQJOeoLGlOMjJW67mGgOJTwFAZ9xDmCgUlgIOl9Fkg+7rplr+JNAReJn5MyyFHvul9BL8EpJ8JghrTu+J40YYaUoZiRcSlINZEID1GfdCwViBMdZtMUY3hslR6ME2WfMHCq/t7IENd6xCM7yZEZ6HlvIv7ndVITX4YZFTI1RODZoThl0EadVAJ7VBFs2MgShBW1f4V4gBTCxhZXsiX485EXSbNa8c8q1dvzcu0qr6MIDsAROAE+uAA1cAPqoAEweATP4BW8OU/Oi/PufMxGC06+sw/+wPn8Afnpl58=</latexit>

p + p ! ⇡±
<latexit sha1_base64="jpf07tcFb0KbLbVZSf4wGmjyIQc=">AAACAHicbVDLSgMxFM34rPU16sKFm2ARBKHMVEGXRTcuK9gHdMaSSTNtaJIJSUYow2z8FTcuFHHrZ7jzb0zbWWjrgQuHc+4lOSeSjGrjed/O0vLK6tp6aaO8ubW9s+vu7bd0kipMmjhhiepESBNGBWkaahjpSEUQjxhpR6Obid9+JErTRNybsSQhRwNBY4qRsVLPPQwUhxKe2QlMAgNJH7JA8rznVryqNwVcJH5BKqBAo+d+Bf0Ep5wIgxnSuut70oQZUoZiRvJykGoiER6hAelaKhAnOsymAXJ4YpU+jBNlRxg4VX9fZIhrPeaR3eTIDPW8NxH/87qpia/CjAqZGiLw7KE4ZdBGnbQB+1QRbNjYEoQVtX+FeIgUwsZ2VrYl+PORF0mrVvXPq7W7i0r9uqijBI7AMTgFPrgEdXALGqAJMMjBM3gFb86T8+K8Ox+z1SWnuDkAf+B8/gAlj5V+</latexit>

⇡± ! µ± + ⌫̄µ
<latexit sha1_base64="0Hy57WbAi6kSAgj6mQc9H7/tNqA=">AAACFnicbVBLSwMxGMzWV62vqkcvwSIIYtmtgh6LXjxWsA9o6pJNs21okl2SrFCW/RVe/CtePCjiVbz5b0zbPWjrQGAy830kM0HMmTau++0UlpZXVteK66WNza3tnfLuXktHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYHQ98dsPVGkWyTszjmlP4IFkISPYWMkvnyIlIIrZfYpikUFkIohEkt9OIAqwSpFM/NSqWeaXK27VnQIuEi8nFZCj4Ze/UD8iiaDSEI617npubHopVoYRTrMSSjSNMRnhAe1aKrGgupdOY2XwyCp9GEbKHmngVP29kWKh9VgEdlJgM9Tz3kT8z+smJrzspUzGiaGSzB4KEw5t+ElHsM8UJYaPLcFEMftXSIZYYWJskyVbgjcfeZG0alXvrFq7Pa/Ur/I6iuAAHIJj4IELUAc3oAGagIBH8AxewZvz5Lw4787HbLTg5Dv74A+czx+P45+k</latexit>

µ± ! e± + ⌫̄e
<latexit sha1_base64="C3ikh/qpfQixDmiRMqWf4pVtbBY=">AAACDnicbVDLSgMxFM3UV62vqks3wVIQhDJTBV0W3bisYB/QqSWT3rahSWZIMkIZ5gvc+CtuXCji1rU7/8a0nYW2HggczrmXm3OCiDNtXPfbya2srq1v5DcLW9s7u3vF/YOmDmNFoUFDHqp2QDRwJqFhmOHQjhQQEXBoBePrqd96AKVZKO/MJIKuIEPJBowSY6VeseyL+D7xI5Fi34QYMn6K/YCoxJdxL4E07RVLbsWdAS8TLyMllKHeK375/ZDGAqShnGjd8dzIdBOiDKMc0oIfa4gIHZMhdCyVRIDuJrM4KS5bpY8HobJPGjxTf28kRGg9EYGdFMSM9KI3Ff/zOrEZXHYTJqPYgKTzQ4OYYxt82g3uMwXU8IklhCpm/4rpiChCjW2wYEvwFiMvk2a14p1VqrfnpdpVVkceHaFjdII8dIFq6AbVUQNR9Iie0St6c56cF+fd+ZiP5pxs5xD9gfP5A124nFA=</latexit>

µ± + � ! µ± + �
<latexit sha1_base64="N8kP6nYbNX+vlCE1wsSXvt3UH9c=">AAACEnicbVDLSsNAFL2pr1pfUZduBougCCWpgi6LblxWsA9oYplMJ+3QmSTMTIQS+g1u/BU3LhRx68qdf+O0zUJbDwwczrmXO+cECWdKO863VVhaXlldK66XNja3tnfs3b2milNJaIPEPJbtACvKWUQbmmlO24mkWASctoLh9cRvPVCpWBzd6VFCfYH7EQsZwdpIXfvEE+l95iVijE6R18dCYOTpGC3KXbvsVJwp0CJxc1KGHPWu/eX1YpIKGmnCsVId10m0n2GpGeF0XPJSRRNMhrhPO4ZGWFDlZ9NIY3RklB4KY2lepNFU/b2RYaHUSARmUmA9UPPeRPzP66Q6vPQzFiWpphGZHQpTjkzmST+oxyQlmo8MwUQy81dEBlhiok2LJVOCOx95kTSrFfesUr09L9eu8jqKcACHcAwuXEANbqAODSDwCM/wCm/Wk/VivVsfs9GCle/swx9Ynz/e65z2</latexit>

⇡± + � ! ⇡± + �
<latexit sha1_base64="yYQWm61FZyHNTDBZsOiQ8A2sfsg=">AAACEnicbVDLSgMxFM3UV62vUZdugkVQhDJTBV0W3bisYB/QGUsmzbShSSYkGaEM/QY3/oobF4q4deXOvzFtZ6GtBwKHc+7l5pxIMqqN5307haXlldW14nppY3Nre8fd3WvqJFWYNHDCEtWOkCaMCtIw1DDSloogHjHSiobXE7/1QJSmibgzI0lCjvqCxhQjY6WuexJIep8Fko/hKQz6iHMEA5PARbnrlr2KNwVcJH5OyiBHvet+Bb0Ep5wIgxnSuuN70oQZUoZiRsalINVEIjxEfdKxVCBOdJhNI43hkVV6ME6UfcLAqfp7I0Nc6xGP7CRHZqDnvYn4n9dJTXwZZlTI1BCBZ4filEGbedIP7FFFsGEjSxBW1P4V4gFSCBvbYsmW4M9HXiTNasU/q1Rvz8u1q7yOIjgAh+AY+OAC1MANqIMGwOARPINX8OY8OS/Ou/MxGy04+c4++APn8wfBzJzk</latexit>

⇡± + p ! ⇡0 + n
<latexit sha1_base64="yhHbL79U1/jUQHtBX+t9LOmlzLw=">AAACCnicbVBLSwMxGMzWV62vqkcv0SIIQtmtgh6LXjxWsA/oriWbZtvQJBuSrFCWnr34V7x4UMSrv8Cb/8ZsuwdtHQhMZr6PZCaUjGrjut9OYWl5ZXWtuF7a2Nza3inv7rV0nChMmjhmseqESBNGBWkaahjpSEUQDxlph6PrzG8/EKVpLO7MWJKAo4GgEcXIWKlXPvQVh76k96kv+QSeQgl9E88UN7vbmYpbdaeAi8TLSQXkaPTKX34/xgknwmCGtO56rjRBipShmJFJyU80kQiP0IB0LRWIEx2k0ygTeGyVPoxiZY8wcKr+3kgR13rMQzvJkRnqeS8T//O6iYkug5QKmRgi8OyhKGHQhs16gX2qCDZsbAnCitq/QjxECmFj2yvZErz5yIukVat6Z9Xa7XmlfpXXUQQH4AicAA9cgDq4AQ3QBBg8gmfwCt6cJ+fFeXc+ZqMFJ9/ZB3/gfP4AxlmZBg==</latexit>

µ± + p ! µ± + p
<latexit sha1_base64="ihRrEu656S4Yxqe0BKr4es0gLpc=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIsgCGWmCrosunFZwT6gM5ZMmrahSWZIMkIZ+gFu/BU3LhRx6we4829M21nY1gOBwznncnNPGHOmjev+OLmV1bX1jfxmYWt7Z3evuH/Q0FGiCK2TiEeqFWJNOZO0bpjhtBUrikXIaTMc3kz85iNVmkXy3oxiGgjcl6zHCDZW6hRLvhLIF8lD6sdijM5QjHwTzSs25ZbdKdAy8TJSggy1TvHb70YkEVQawrHWbc+NTZBiZRjhdFzwE01jTIa4T9uWSiyoDtLpMWN0YpUu6kXKPmnQVP07kWKh9UiENimwGehFbyL+57UT07sKUibjxFBJZot6CUf23EkzqMsUJYaPLMFEMftXRAZYYWJsfwVbgrd48jJpVMreeblyd1GqXmd15OEIjuEUPLiEKtxCDepA4Ale4A3enWfn1flwPmfRnJPNHMIcnK9f26aaNw==</latexit>

Meson production

Meson cascades

Lepton cascades

Neutrino production


