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Report on research status
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Outline

✴ GRBs: our knowledge after the advent of Swift and GW170817

✴ Physics behind the X-ray emission of GRBs

✴ GRBs as counterpart of GW events

✴ Future perspectives for multi-messenger observations
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Shemi & Piran (1990)

Rees & Meszaros (1994)

Prompt emission phase:

Energy range: keV-MeV


Variability time-scales: ms-s
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Scientific background
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Shemi & Piran (1990)

Rees & Meszaros (1994)

Prompt emission phase:

Energy range: keV-MeV


Variability time-scales: ms-s

From Panaitescu  et al (2013)

Afterglow phase
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The revolution made by Swift
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The Neil Gehrels Swift Observatory 

- BAT (15-150 keV)

- XRT (2-10 keV)

- UVOT (opt band)

Standard power law decay given by the 
deceleration of the forward shock Steep decay + plateau X-ray flares

Almost 1400 GRBs 
detected in 16 years

Mèszaros & Rees (1997) Tagliaferri et al. (2005), Zhang (2006) Chincarini (2007)

Features not compatible with 
standard afterglow from forward 

shock emission
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High latitude emission from a structured jet
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High Latitude Emission (HLE) 

Equal Arrival Time Rings
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Developed by GSSI group (see Oganesyan et al. 2020, Ascenzi et al. 2020)

Ghirlanda et al. 2018

See also Lipunov (2001), Zhang & Mèszaros (2002)

D’Avanzo et al. (2018)

GW 170817
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A new paradigm for the steep decay
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S(E) / A(z,NH)E�↵
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XRT light curve (0.2-10 keV)

7

Systematic spectral analysis of XRT light curves
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S(E) / A(z,NH)E�↵
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XRT light curve (0.2-10 keV)

7

Systematic spectral analysis of XRT light curves
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The 𝛼-F relation

No dependency on:

- the initial time of the 
steep decay

- The luminosity of the GRB

Novelty of this result:

For the first time, we find 
a unique relation linking 

the flux drop and the 
spectral properties during 
the tail of prompt-like 

pulses

We selected a sample of GRBs such that:

- The steep decay has a well defined 
peak time

- The BAT emission @peak is the 
brightest since the trigger time

Tails of prompt-like pulses

Fmax
<latexit sha1_base64="/kgeUJQ4PTvoVqZ7MIukuCRHZkQ=">AAAB+XicbVBNS8NAEN34WetX1aOXxSJ4KokIeiwK4rGC/YC2lMl2WpduNmF3IpbQH+FVT97Eq7/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqODxaV1NgkSQo7kUEIfIVtf3KV+e0HNFaG+o6mEfYDGGs5kgIoldrXgySAx9mgUnVrbg6+SLyCVFmBxqDy1RuGIg5Qk1BgbddzI+onYEgKhbNyL7YYgZjAGLsp1RCg7Sd53Bk/ji1QyCM0XCqei/h7I4HA2mngp5MB0L2d9zLxP68b0+iin0gdxYRaZIdIKswPWWFk2gPyoTRIBFly5FJzAQaI0EgOQqRinBZTTvvw5r9fJK3TmufWvNuzav2yaKbEDtkRO2EeO2d1dsMarMkEm7An9sxenMR5dd6c95/RJafYOWB/4Hx8AzE9lCg=</latexit><latexit sha1_base64="/kgeUJQ4PTvoVqZ7MIukuCRHZkQ=">AAAB+XicbVBNS8NAEN34WetX1aOXxSJ4KokIeiwK4rGC/YC2lMl2WpduNmF3IpbQH+FVT97Eq7/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqODxaV1NgkSQo7kUEIfIVtf3KV+e0HNFaG+o6mEfYDGGs5kgIoldrXgySAx9mgUnVrbg6+SLyCVFmBxqDy1RuGIg5Qk1BgbddzI+onYEgKhbNyL7YYgZjAGLsp1RCg7Sd53Bk/ji1QyCM0XCqei/h7I4HA2mngp5MB0L2d9zLxP68b0+iin0gdxYRaZIdIKswPWWFk2gPyoTRIBFly5FJzAQaI0EgOQqRinBZTTvvw5r9fJK3TmufWvNuzav2yaKbEDtkRO2EeO2d1dsMarMkEm7An9sxenMR5dd6c95/RJafYOWB/4Hx8AzE9lCg=</latexit><latexit sha1_base64="/kgeUJQ4PTvoVqZ7MIukuCRHZkQ=">AAAB+XicbVBNS8NAEN34WetX1aOXxSJ4KokIeiwK4rGC/YC2lMl2WpduNmF3IpbQH+FVT97Eq7/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqODxaV1NgkSQo7kUEIfIVtf3KV+e0HNFaG+o6mEfYDGGs5kgIoldrXgySAx9mgUnVrbg6+SLyCVFmBxqDy1RuGIg5Qk1BgbddzI+onYEgKhbNyL7YYgZjAGLsp1RCg7Sd53Bk/ji1QyCM0XCqei/h7I4HA2mngp5MB0L2d9zLxP68b0+iin0gdxYRaZIdIKswPWWFk2gPyoTRIBFly5FJzAQaI0EgOQqRinBZTTvvw5r9fJK3TmufWvNuzav2yaKbEDtkRO2EeO2d1dsMarMkEm7An9sxenMR5dd6c95/RJafYOWB/4Hx8AzE9lCg=</latexit><latexit sha1_base64="/kgeUJQ4PTvoVqZ7MIukuCRHZkQ=">AAAB+XicbVBNS8NAEN34WetX1aOXxSJ4KokIeiwK4rGC/YC2lMl2WpduNmF3IpbQH+FVT97Eq7/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqODxaV1NgkSQo7kUEIfIVtf3KV+e0HNFaG+o6mEfYDGGs5kgIoldrXgySAx9mgUnVrbg6+SLyCVFmBxqDy1RuGIg5Qk1BgbddzI+onYEgKhbNyL7YYgZjAGLsp1RCg7Sd53Bk/ji1QyCM0XCqei/h7I4HA2mngp5MB0L2d9zLxP68b0+iin0gdxYRaZIdIKswPWWFk2gPyoTRIBFly5FJzAQaI0EgOQqRinBZTTvvw5r9fJK3TmufWvNuzav2yaKbEDtkRO2EeO2d1dsMarMkEm7An9sxenMR5dd6c95/RJafYOWB/4Hx8AzE9lCg=</latexit>
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Spectral evolution expected in case of HLE

⌫a
<latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit>

⌫c
<latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit>

⌫m
<latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit>

tobs = tem(1� �cos(✓))
<latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

D(#) =
1

�(1� � cos#)
<latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

⌫
<latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit>

F⌫
<latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit>

#
<latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit>

XRT band

9

Fenimore (1996), Kumar & Panaitescu (2000)
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Spectral evolution expected in case of HLE

⌫a
<latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit>

⌫c
<latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit>

⌫m
<latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit>

tobs = tem(1� �cos(✓))
<latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

D(#) =
1

�(1� � cos#)
<latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

⌫
<latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit>

F⌫
<latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit>

XRT band

9

Fenimore (1996), Kumar & Panaitescu (2000)
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Spectral evolution expected in case of HLE

⌫a
<latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit>

⌫c
<latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit>

⌫m
<latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit>

tobs = tem(1� �cos(✓))
<latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

D(#) =
1

�(1� � cos#)
<latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

⌫
<latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit>

F⌫
<latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit>

XRT band

9

Fenimore (1996), Kumar & Panaitescu (2000)
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Spectral evolution expected in case of HLE

⌫a
<latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit>

⌫c
<latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit>

⌫m
<latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit>

tobs = tem(1� �cos(✓))
<latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit><latexit sha1_base64="FqsAiZsvVo9B6WQhremGyOxie2Q=">AAACF3icbVC7TgJBFJ31ifhCLW0mEhMoJLvGRBsToo0lJvJIgJC7wwUmzD4yc9eEbPgAP8GvsNXKzthaWvgvDkih4Gnm5Jxzc+ceP1bSkOt+OkvLK6tr65mN7ObW9s5ubm+/ZqJEC6yKSEW64YNBJUOskiSFjVgjBL7Cuj+8nvj1e9RGRuEdjWJsB9APZU8KICt1cnnqpJFvxpf2xWBc8E5aPhJwEZlCiwaWFos25ZbcKfgi8WYkz2aodHJfrW4kkgBDEgqMaXpuTO0UNEmhcJxtJQZjEEPoY9PSEAI07XR6zJgfJwYo4jFqLhWfivh7IoXAmFHg22QANDDz3kT8z2sm1LtopzKME8JQTBaRVDhdZISWtiXkXamRCCY/Ry5DLkADEWrJQQgrJra2rO3Dm79+kdROS55b8m7P8uWrWTMZdsiOWIF57JyV2Q2rsCoT7IE9sWf24jw6r86b8/4TXXJmMwfsD5yPb+uPn0Y=</latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

D(#) =
1

�(1� � cos#)
<latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit><latexit sha1_base64="8AoDXhA5WW6XxsaXo931AnAsfsA="></latexit>

F⌫(t) =

Z
I⌫cos(✓obs)d⌦obs ! F⌫(t) / S(

⌫0

⌫00
)D2[✓(t)] cos[✓(t)],with ⌫0 =

⌫

D[✓(t)]
<latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit><latexit sha1_base64="QSVGUXHbA1APaVd37BKGC2rRQjc="></latexit>

⌫
<latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit>

F⌫
<latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit>

XRT band

Assumptions:

•Infinitesimal duration pulse

•Unique spectrum along the entire jet surface

•Smooothly-broken power law as broad band spectrum

The disagreement with data cannot be solved,

 even relaxing each of these assumptions

9

Fenimore (1996), Kumar & Panaitescu (2000)



18Samuele Ronchini 13/10/2020

The role of adiabatic cooling

Conservation of entropy

For a synchrotron spectrum

Prescription for B evolution

10

Meszaros & Rees (1999)

Duran & Kumar (2008)
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The role of adiabatic cooling

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

#
<latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit>

Conservation of entropy

For a synchrotron spectrum

Prescription for B evolution

Equal Arrival Time Surfaces
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Meszaros & Rees (1999)

Duran & Kumar (2008)
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The role of adiabatic cooling

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

�
<latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit><latexit sha1_base64="CNTJ1Nwhz0jkxqOUYjgTG8jytpw=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMKRO9u6WyMFK/9ACxUdouVvKPgXbJMCEqYazexqZyeIlbTkup/O0vLK6tp6aaO8ubW9s1vZ22/ZKDECmyJSkekEYFHJEJskSWEnNgg6UNgOxle5335AY2UU3tIkRl/DKJRDKYAyqdUbgdbQr1TdmluALxJvRqpshka/8tUbRCLRGJJQYG3Xc2PyUzAkhcJpuZdYjEGMYYTdjIag0fppkXbKjxMLFPEYDZeKFyL+3khBWzvRQTapge7svJeL/3ndhIYXfirDOCEMRX6IpMLikBVGZjUgH0iDRJAnRy5DLsAAERrJQYhMTLJeylkf3vz3i6R1WvPcmndzVq1fzpopsUN2xE6Yx85ZnV2zBmsywe7ZE3tmL86j8+q8Oe8/o0vObOeA/YHz8Q08X5Oa</latexit>

#
<latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit><latexit sha1_base64="36okXbXYqBubdr0z0jAxxJMjPI0=">AAAB+3icbVC5TsNAFFyHK4QrQEmzIkKiimyEBGUEDWWQyIESK3revCSrrA/tPkeKrHwFLVR0iJaPoeBfsI0LSJhqNPPO8SIlDdn2p1VaW9/Y3CpvV3Z29/YPqodHbRPGWmBLhCrUXQ8MKhlgiyQp7EYawfcUdrzpbeZ3ZqiNDIMHmkfo+jAO5EgKoFR67M9A0wQJBtWaXbdz8FXiFKTGCjQH1a/+MBSxjwEJBcb0HDsiN0nHSaFwUenHBiMQUxhjL6UB+GjcJD94wc9iAxTyCDWXiuci/u5IwDdm7ntppQ80McteJv7n9WIaXbuJDKKYMBDZIpIK80VGaJkmgXwoNRJBdjlyGXABGohQSw5CpGKcRlNJ83CWv18l7Yu6Y9ed+8ta46ZIpsxO2Ck7Zw67Yg12x5qsxQTz2RN7Zi/Wwnq13qz3n9KSVfQcsz+wPr4B0uCVFA==</latexit>

Conservation of entropy

For a synchrotron spectrum

Prescription for B evolution

Equal Arrival Time Surfaces
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Meszaros & Rees (1999)

Duran & Kumar (2008)
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Results

✴ HLE is necessary for modelling the tail of prompt pulses, but not 
sufficient to account for spectral evolution

✴ Adiabatic cooling plays a fundamental role 

⌫a
<latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit><latexit sha1_base64="GJaTJuA17Bi1RQDx5iXBQ6BEB2c=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6QAGtbrbcAvwZeKVpM5KtAa1r/4wFmmEmoQCa3uem1AwA0NSKJxX+6nFBMQExtjLqIYIbTArws75aWqBYp6g4VLxQsTfGzOIrJ1GYTYZAT3YRS8X//N6KY2ugpnUSUqoRX6IpMLikBVGZi0gH0qDRJAnRy41F2CACI3kIEQmplkt1awPb/H7ZdI+b3huw7u7qDevy2Yq7JidsDPmsUvWZLesxXwmmGRP7Jm9OFPn1Xlz3n9GV5xy54j9gfPxDX/qkzA=</latexit>

⌫c
<latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit><latexit sha1_base64="RVIQz8Ocxvv8+5h9fHXf0tTyHFg=">AAAB93icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJIOImUWNH6sgmnnM/W3RopivINtFDRIVo+h4J/wTYuIGGq0cyudnbCRElLrvvprKyurW9sVraq2zu7e/u1g8O2jVMj0Bexik03BItKavRJksJuYhCiUGEnnNzkfucRjZWxvqdpgkEEYy1HUgBlkt/X6UAManW34Rbgy8QrSZ2VaA1qX/1hLNIINQkF1vY8N6FgBoakUDiv9lOLCYgJjLGXUQ0R2mBWhJ3z09QCxTxBw6XihYi/N2YQWTuNwmwyAnqwi14u/uf1UhpdBTOpk5RQi/wQSYXFISuMzFpAPpQGiSBPjlxqLsAAERrJQYhMTLNaqlkf3uL3y6R93vDchnd3UW9el81U2DE7YWfMY5esyW5Zi/lMMMme2DN7cabOq/PmvP+MrjjlzhH7A+fjG4MIkzI=</latexit>

⌫m
<latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit><latexit sha1_base64="BOcgm1DbztnYOO89Ekkcqt3OWQM=">AAAB+HicbVC7TgMxEPTxDOEVoKSxiJCoojuEBGUEDWWQyENKTpHP2QQT23ey10jhlH+ghYoO0fI3FPwLd0cKSJhqNLOrnZ0okcKi7396S8srq2vrpY3y5tb2zm5lb79lY2c4NHksY9OJmAUpNDRRoIROYoCpSEI7Gl/lfvsBjBWxvsVJAqFiIy2GgjPMpFZPu74q9ytVv+YXoIskmJEqmaHRr3z1BjF3CjRyyaztBn6CYcoMCi5hWu45CwnjYzaCbkY1U2DDtEg7pcfOMoxpAoYKSQsRfm+kTFk7UVE2qRje2XkvF//zug6HF2EqdOIQNM8PoZBQHLLciKwGoANhAJHlyYEKTTkzDBGMoIzzTHRZL3kfwfz3i6R1Wgv8WnBzVq1fzpopkUNyRE5IQM5JnVyTBmkSTu7JE3kmL96j9+q9ee8/o0vebOeA/IH38Q3JNpNQ</latexit>

~
⌫

<latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit><latexit sha1_base64="Zcgro+mp/OV2cjoYWH1iNw9qZ1c=">AAAB9nicbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVnS+bJJTzmfrbo2IovwCLVR0iJbfoeBfsI0LSJhqNLOrnZ0gVtKS6346K6tr6xubpa3y9s7u3n7l4LBlo8QIbIpIRaYTcItKamySJIWd2CAPA4XtYHKT+e0HNFZG+p6mMfohH2k5lIJTJvV0Uu5Xqm7NzcGWiVeQKhRo9CtfvUEkkhA1CcWt7XpuTP6MG5JC4bzcSyzGXEz4CLsp1TxE68/yrHN2mlhOEYvRMKlYLuLvjRkPrZ2GQToZchrbRS8T//O6CQ2v/JnUcUKoRXaIpML8kBVGpiUgG0iDRDxLjkxqJrjhRGgk40KkYpK2kvXhLX6/TFrnNc+teXcX1fp10UwJjuEEzsCDS6jDLTSgCQLG8ATP8OI8Oq/Om/P+M7riFDtH8AfOxzc9npJw</latexit>

F⌫
<latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit><latexit sha1_base64="nzvzIDuDFVieVr4U9FA6BILx/1I=">AAAB+nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeiwK4rGC/YC2lM12WpduNmF3IpTYP+FVT97Eq3/Gg//FJOagre/0eG+GefP8SElLrvvpLC2vrK6tlzbKm1vbO7uVvf2WDWMjsClCFZqOzy0qqbFJkhR2IoM88BW2/clV5rcf0FgZ6juaRtgP+FjLkRScUqlzPUh6Op6VB5WqW3NzsEXiFaQKBRqDyldvGIo4QE1CcWu7nhtRP+GGpFA4K/diixEXEz7Gbko1D9D2kzzvjB3HllPIIjRMKpaL+Hsj4YG108BPJwNO93bey8T/vG5Mo4t+InUUE2qRHSKpMD9khZFpEciG0iARz5Ijk5oJbjgRGsm4EKkYp81kfXjz3y+S1mnNc2ve7Vm1flk0U4JDOIIT8OAc6nADDWiCAAVP8AwvzqPz6rw57z+jS06xcwB/4Hx8A12llDU=</latexit>

⌫1/3
<latexit sha1_base64="Z3L+DX72B3K0lqLMSIm9auhGc58=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRBRuQoIygoQwSeaDEROfLJpxyd7bu1kiR5a+ghYoO0fIxFPwLtkkBCVONZna1sxNEUlh03U9nYXFpeWW1tFZe39jc2q7s7LZsGBsOTR7K0HQCZkEKDU0UKKETGWAqkNAOxle5334EY0Wob3ESga/YSIuh4Awz6a6n4/vEOz5N+5WqW3ML0HniTUmVTNHoV756g5DHCjRyyaztem6EfsIMCi4hLfdiCxHjYzaCbkY1U2D9pAic0sPYMgxpBIYKSQsRfm8kTFk7UUE2qRg+2FkvF//zujEOL/xE6ChG0Dw/hEJCcchyI7ImgA6EAUSWJwcqNOXMMEQwgjLOMzHOqilnfXiz38+T1knNc2vezVm1fjltpkT2yQE5Ih45J3VyTRqkSThR5Ik8kxcndV6dN+f9Z3TBme7skT9wPr4B7FqUgQ==</latexit><latexit sha1_base64="Z3L+DX72B3K0lqLMSIm9auhGc58=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRBRuQoIygoQwSeaDEROfLJpxyd7bu1kiR5a+ghYoO0fIxFPwLtkkBCVONZna1sxNEUlh03U9nYXFpeWW1tFZe39jc2q7s7LZsGBsOTR7K0HQCZkEKDU0UKKETGWAqkNAOxle5334EY0Wob3ESga/YSIuh4Awz6a6n4/vEOz5N+5WqW3ML0HniTUmVTNHoV756g5DHCjRyyaztem6EfsIMCi4hLfdiCxHjYzaCbkY1U2D9pAic0sPYMgxpBIYKSQsRfm8kTFk7UUE2qRg+2FkvF//zujEOL/xE6ChG0Dw/hEJCcchyI7ImgA6EAUSWJwcqNOXMMEQwgjLOMzHOqilnfXiz38+T1knNc2vezVm1fjltpkT2yQE5Ih45J3VyTRqkSThR5Ik8kxcndV6dN+f9Z3TBme7skT9wPr4B7FqUgQ==</latexit><latexit sha1_base64="Z3L+DX72B3K0lqLMSIm9auhGc58=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRBRuQoIygoQwSeaDEROfLJpxyd7bu1kiR5a+ghYoO0fIxFPwLtkkBCVONZna1sxNEUlh03U9nYXFpeWW1tFZe39jc2q7s7LZsGBsOTR7K0HQCZkEKDU0UKKETGWAqkNAOxle5334EY0Wob3ESga/YSIuh4Awz6a6n4/vEOz5N+5WqW3ML0HniTUmVTNHoV756g5DHCjRyyaztem6EfsIMCi4hLfdiCxHjYzaCbkY1U2D9pAic0sPYMgxpBIYKSQsRfm8kTFk7UUE2qRg+2FkvF//zujEOL/xE6ChG0Dw/hEJCcchyI7ImgA6EAUSWJwcqNOXMMEQwgjLOMzHOqilnfXiz38+T1knNc2vezVm1fjltpkT2yQE5Ih45J3VyTRqkSThR5Ik8kxcndV6dN+f9Z3TBme7skT9wPr4B7FqUgQ==</latexit><latexit sha1_base64="Z3L+DX72B3K0lqLMSIm9auhGc58=">AAAB+3icbVC7TsNAEDzzDOEVoKQ5ESFRBRuQoIygoQwSeaDEROfLJpxyd7bu1kiR5a+ghYoO0fIxFPwLtkkBCVONZna1sxNEUlh03U9nYXFpeWW1tFZe39jc2q7s7LZsGBsOTR7K0HQCZkEKDU0UKKETGWAqkNAOxle5334EY0Wob3ESga/YSIuh4Awz6a6n4/vEOz5N+5WqW3ML0HniTUmVTNHoV756g5DHCjRyyaztem6EfsIMCi4hLfdiCxHjYzaCbkY1U2D9pAic0sPYMgxpBIYKSQsRfm8kTFk7UUE2qRg+2FkvF//zujEOL/xE6ChG0Dw/hEJCcchyI7ImgA6EAUSWJwcqNOXMMEQwgjLOMzHOqilnfXiz38+T1knNc2vezVm1fjltpkT2yQE5Ih45J3VyTRqkSThR5Ik8kxcndV6dN+f9Z3TBme7skT9wPr4B7FqUgQ==</latexit>

⌫�p/2
<latexit sha1_base64="g9G4ehhrHeoZZt/iSj9QpIXn6iY=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJhmBHSFBG0FAGiTxEYqLzZRNOnM+nuzVSZIWvoIWKDtHyLxT8C7ZJAQlTjWZ2tbMTaCksuu6nU1hYXFpeKa6W1tY3NrfK2zstG8WGQ5NHMjKdgFmQQkETBUroaAMsDCS0g/uLzG8/gLEiUtc41uCHbKTEUHCGqXTTU/FtcqSPa5N+ueJW3Rx0nnhTUiFTNPrlr94g4nEICrlk1nY9V6OfMIOCS5iUerEFzfg9G0E3pYqFYP0kTzyhB7FlGFENhgpJcxF+byQstHYcBulkyPDOznqZ+J/XjXF45idC6RhB8ewQCgn5IcuNSKsAOhAGEFmWHKhQlDPDEMEIyjhPxTjtppT24c1+P09atarnVr2rk0r9fNpMkeyRfXJIPHJK6uSSNEiTcKLIE3kmL86j8+q8Oe8/owVnurNL/sD5+Aa7tZT2</latexit><latexit sha1_base64="g9G4ehhrHeoZZt/iSj9QpIXn6iY=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJhmBHSFBG0FAGiTxEYqLzZRNOnM+nuzVSZIWvoIWKDtHyLxT8C7ZJAQlTjWZ2tbMTaCksuu6nU1hYXFpeKa6W1tY3NrfK2zstG8WGQ5NHMjKdgFmQQkETBUroaAMsDCS0g/uLzG8/gLEiUtc41uCHbKTEUHCGqXTTU/FtcqSPa5N+ueJW3Rx0nnhTUiFTNPrlr94g4nEICrlk1nY9V6OfMIOCS5iUerEFzfg9G0E3pYqFYP0kTzyhB7FlGFENhgpJcxF+byQstHYcBulkyPDOznqZ+J/XjXF45idC6RhB8ewQCgn5IcuNSKsAOhAGEFmWHKhQlDPDEMEIyjhPxTjtppT24c1+P09atarnVr2rk0r9fNpMkeyRfXJIPHJK6uSSNEiTcKLIE3kmL86j8+q8Oe8/owVnurNL/sD5+Aa7tZT2</latexit><latexit sha1_base64="g9G4ehhrHeoZZt/iSj9QpIXn6iY=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJhmBHSFBG0FAGiTxEYqLzZRNOnM+nuzVSZIWvoIWKDtHyLxT8C7ZJAQlTjWZ2tbMTaCksuu6nU1hYXFpeKa6W1tY3NrfK2zstG8WGQ5NHMjKdgFmQQkETBUroaAMsDCS0g/uLzG8/gLEiUtc41uCHbKTEUHCGqXTTU/FtcqSPa5N+ueJW3Rx0nnhTUiFTNPrlr94g4nEICrlk1nY9V6OfMIOCS5iUerEFzfg9G0E3pYqFYP0kTzyhB7FlGFENhgpJcxF+byQstHYcBulkyPDOznqZ+J/XjXF45idC6RhB8ewQCgn5IcuNSKsAOhAGEFmWHKhQlDPDEMEIyjhPxTjtppT24c1+P09atarnVr2rk0r9fNpMkeyRfXJIPHJK6uSSNEiTcKLIE3kmL86j8+q8Oe8/owVnurNL/sD5+Aa7tZT2</latexit><latexit sha1_base64="g9G4ehhrHeoZZt/iSj9QpIXn6iY=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJhmBHSFBG0FAGiTxEYqLzZRNOnM+nuzVSZIWvoIWKDtHyLxT8C7ZJAQlTjWZ2tbMTaCksuu6nU1hYXFpeKa6W1tY3NrfK2zstG8WGQ5NHMjKdgFmQQkETBUroaAMsDCS0g/uLzG8/gLEiUtc41uCHbKTEUHCGqXTTU/FtcqSPa5N+ueJW3Rx0nnhTUiFTNPrlr94g4nEICrlk1nY9V6OfMIOCS5iUerEFzfg9G0E3pYqFYP0kTzyhB7FlGFENhgpJcxF+byQstHYcBulkyPDOznqZ+J/XjXF45idC6RhB8ewQCgn5IcuNSKsAOhAGEFmWHKhQlDPDEMEIyjhPxTjtppT24c1+P09atarnVr2rk0r9fNpMkeyRfXJIPHJK6uSSNEiTcKLIE3kmL86j8+q8Oe8/owVnurNL/sD5+Aa7tZT2</latexit>

What we can constrain from modelling:

From the 𝛼-F relationFrom the light curve

⌧ad = R0/2c�
2

<latexit sha1_base64="JY/Ic/ddoPKGUwvn8pJbAgyqj4M=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUQU7QoIGCUEBZUAkIMXGWl8WOOXOtu7WSMgKn8BX0EJFh2j5Bwr+BSekgMBUo5ld7c5EqZKWXPfDGRufmJyaLs2UZ+fmFxYrS8stm2RGYFMkKjEXEVhUMsYmSVJ4kRoEHSk8j7qHff/8Fo2VSXxGdykGGq5jeSUFUCGFlVWfIAtz6PT2TkN3qy78I9AaLuthperW3AH4X+INSZUN0Qgrn34nEZnGmIQCa9uem1KQgyEpFPbKfmYxBdGFa2wXNAaNNsgHCXp8I7NACU/RcKn4QMSfGzloa+90VExqoBs76vXF/7x2Rle7QS7jNCOMRf8QSYWDQ1YYWVSDvCMNEkH/c+Qy5gIMEKGRHIQoxKzoqlz04Y2m/0ta9Zrn1ryT7er+wbCZEltj62yTeWyH7bNj1mBNJtg9e2RP7Nl5cF6cV+fte3TMGe6ssF9w3r8AKz+akw==</latexit><latexit sha1_base64="JY/Ic/ddoPKGUwvn8pJbAgyqj4M=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUQU7QoIGCUEBZUAkIMXGWl8WOOXOtu7WSMgKn8BX0EJFh2j5Bwr+BSekgMBUo5ld7c5EqZKWXPfDGRufmJyaLs2UZ+fmFxYrS8stm2RGYFMkKjEXEVhUMsYmSVJ4kRoEHSk8j7qHff/8Fo2VSXxGdykGGq5jeSUFUCGFlVWfIAtz6PT2TkN3qy78I9AaLuthperW3AH4X+INSZUN0Qgrn34nEZnGmIQCa9uem1KQgyEpFPbKfmYxBdGFa2wXNAaNNsgHCXp8I7NACU/RcKn4QMSfGzloa+90VExqoBs76vXF/7x2Rle7QS7jNCOMRf8QSYWDQ1YYWVSDvCMNEkH/c+Qy5gIMEKGRHIQoxKzoqlz04Y2m/0ta9Zrn1ryT7er+wbCZEltj62yTeWyH7bNj1mBNJtg9e2RP7Nl5cF6cV+fte3TMGe6ssF9w3r8AKz+akw==</latexit><latexit sha1_base64="JY/Ic/ddoPKGUwvn8pJbAgyqj4M=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUQU7QoIGCUEBZUAkIMXGWl8WOOXOtu7WSMgKn8BX0EJFh2j5Bwr+BSekgMBUo5ld7c5EqZKWXPfDGRufmJyaLs2UZ+fmFxYrS8stm2RGYFMkKjEXEVhUMsYmSVJ4kRoEHSk8j7qHff/8Fo2VSXxGdykGGq5jeSUFUCGFlVWfIAtz6PT2TkN3qy78I9AaLuthperW3AH4X+INSZUN0Qgrn34nEZnGmIQCa9uem1KQgyEpFPbKfmYxBdGFa2wXNAaNNsgHCXp8I7NACU/RcKn4QMSfGzloa+90VExqoBs76vXF/7x2Rle7QS7jNCOMRf8QSYWDQ1YYWVSDvCMNEkH/c+Qy5gIMEKGRHIQoxKzoqlz04Y2m/0ta9Zrn1ryT7er+wbCZEltj62yTeWyH7bNj1mBNJtg9e2RP7Nl5cF6cV+fte3TMGe6ssF9w3r8AKz+akw==</latexit><latexit sha1_base64="JY/Ic/ddoPKGUwvn8pJbAgyqj4M=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUQU7QoIGCUEBZUAkIMXGWl8WOOXOtu7WSMgKn8BX0EJFh2j5Bwr+BSekgMBUo5ld7c5EqZKWXPfDGRufmJyaLs2UZ+fmFxYrS8stm2RGYFMkKjEXEVhUMsYmSVJ4kRoEHSk8j7qHff/8Fo2VSXxGdykGGq5jeSUFUCGFlVWfIAtz6PT2TkN3qy78I9AaLuthperW3AH4X+INSZUN0Qgrn34nEZnGmIQCa9uem1KQgyEpFPbKfmYxBdGFa2wXNAaNNsgHCXp8I7NACU/RcKn4QMSfGzloa+90VExqoBs76vXF/7x2Rle7QS7jNCOMRf8QSYWDQ1YYWVSDvCMNEkH/c+Qy5gIMEKGRHIQoxKzoqlz04Y2m/0ta9Zrn1ryT7er+wbCZEltj62yTeWyH7bNj1mBNJtg9e2RP7Nl5cF6cV+fte3TMGe6ssF9w3r8AKz+akw==</latexit>

✴The spectral evolution is 
consistent with a synchrotron 
spectrum

✴The radiative cooling of emitting 
particles is inefficient
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Ongoing work: publication of our results
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Under review in Nature Communications
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Ongoing work: improve our understanding of the plateau phase
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<latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit>

Energy injection scenario

Rees & Meszaros (1998)

HLE from a structured jet

Arrival times

t0 t2 t1

t0 t1 t2

Oganesyan et al. 2020, Ascenzi et al. 2020
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1. Collect a complete 
sample of GRBs with 

plateau

86%

14%

plateau
no plateau

Short GRBs

Is the fraction of GRBs 
with plateau related to 

the nature of the 
progenitor?

We need to consider several 
caveats:

✴ A large fraction of SGRBs 
light curves has a low S/N 
and/or is not well sampled 

✴ The plateau can be present 
before the XRT temporal 

window

? 65%

35%

plateau
no plateau

Long GRBs

?

Ongoing work: improve our understanding of the plateau phase
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1. Collect a complete 
sample of GRBs with 

plateau

86%

14%

plateau
no plateau

Short GRBs

Is the fraction of GRBs 
with plateau related to 

the nature of the 
progenitor?

We need to consider several 
caveats:

✴ A large fraction of SGRBs 
light curves has a low S/N 
and/or is not well sampled 

✴ The plateau can be present 
before the XRT temporal 

window

? 65%

35%

plateau
no plateau

Long GRBs

?

Involvement in the science 
case of THESEUS:

-Study of the detection 
capability of the instruments

-Potential role for multi-
messenger astronomy

Systematic fit of the magnetar 
model, improving the work of 

Stratta et. al 2018

Ongoing work: improve our understanding of the plateau phase
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2. Carry on the investigation on the 
origin of plateau 

HLE

Forward shock

�(#) = 1 +
�0 � 1

[1 + ( #
#c
)

�
s ]s

<latexit sha1_base64="gIFx8GVCU4iEan8MNoTHwdfjD8Y="></latexit><latexit sha1_base64="gIFx8GVCU4iEan8MNoTHwdfjD8Y="></latexit><latexit sha1_base64="gIFx8GVCU4iEan8MNoTHwdfjD8Y="></latexit><latexit sha1_base64="gIFx8GVCU4iEan8MNoTHwdfjD8Y="></latexit>

✴Improve the parametric study of HLE from a 
structured jet

✴Include the afterglow emission from the 
forward shock

✴Obtain a unique tool for X-ray light curve 
fitting

✴ Consider archival optical data to study the 
broad band spectrum and test the validity of 

the HLE model

Achromatic Chromatic

Ongoing work: improve our understanding of the plateau phase
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From Panaitescu & Vestrand (2011)
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Future developments

Answer to the question:

How many EM counterparts we will observe with future synergy between GW 
observatories and astronomical facilities?

#i
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NS-NS + NS-BH merger rate 
from population synthesis + 
GW parameters estimation

Prediction of the typical light-curve of a 
short GRB (using HLE + afterglow), based 
on the analysis of the Swift database

Extension to off-axis observer

+

Instrument characteristics 
(e.g. flux sensitivity, field 

of view, slewing time…)

Rdet(z, Flim,#i, ...)
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<latexit sha1_base64="cP2fuvLJZ6oRlLihodQEKj4wUQE=">AAACHXicbVC7SgNBFJ2NrxhfUUubwSAohGVXBC1FQSyjmERIwnJ3ck2GzD6YuRvUZb/BT/ArbLWyE1ux8F/cxBS+TnU45z6PHytpyHHercLU9MzsXHG+tLC4tLxSXl1rmCjRAusiUpG+9MGgkiHWSZLCy1gjBL7Cpj84HvnNIWojo/CCbmLsBNAL5ZUUQLnklXfOvbRNeE1pFynLtm+rJ16qZJBV20PQ1EcCT1Zt297xyhXHdsbgf4k7IRU2Qc0rf7S7kUgCDEkoMKblOjF10nyqFAqzUjsxGIMYQA9bOQ0hQNNJxy9lfCsxQBGPUXOp+FjE7x0pBMbcBH5eGQD1zW9vJP7ntRK6OuikMowTwlCMFpFUOF5khJZ5Vsi7UiMRjC5HLkMuQAMRaslBiFxM8vBKeR7u7+//ksau7Tq2e7ZXOTyaJFNkG2yTbTOX7bNDdspqrM4Eu2MP7JE9WffWs/VivX6VFqxJzzr7AevtExYiogQ=</latexit><latexit sha1_base64="cP2fuvLJZ6oRlLihodQEKj4wUQE=">AAACHXicbVC7SgNBFJ2NrxhfUUubwSAohGVXBC1FQSyjmERIwnJ3ck2GzD6YuRvUZb/BT/ArbLWyE1ux8F/cxBS+TnU45z6PHytpyHHercLU9MzsXHG+tLC4tLxSXl1rmCjRAusiUpG+9MGgkiHWSZLCy1gjBL7Cpj84HvnNIWojo/CCbmLsBNAL5ZUUQLnklXfOvbRNeE1pFynLtm+rJ16qZJBV20PQ1EcCT1Zt297xyhXHdsbgf4k7IRU2Qc0rf7S7kUgCDEkoMKblOjF10nyqFAqzUjsxGIMYQA9bOQ0hQNNJxy9lfCsxQBGPUXOp+FjE7x0pBMbcBH5eGQD1zW9vJP7ntRK6OuikMowTwlCMFpFUOF5khJZ5Vsi7UiMRjC5HLkMuQAMRaslBiFxM8vBKeR7u7+//ksau7Tq2e7ZXOTyaJFNkG2yTbTOX7bNDdspqrM4Eu2MP7JE9WffWs/VivX6VFqxJzzr7AevtExYiogQ=</latexit><latexit sha1_base64="cP2fuvLJZ6oRlLihodQEKj4wUQE=">AAACHXicbVC7SgNBFJ2NrxhfUUubwSAohGVXBC1FQSyjmERIwnJ3ck2GzD6YuRvUZb/BT/ArbLWyE1ux8F/cxBS+TnU45z6PHytpyHHercLU9MzsXHG+tLC4tLxSXl1rmCjRAusiUpG+9MGgkiHWSZLCy1gjBL7Cpj84HvnNIWojo/CCbmLsBNAL5ZUUQLnklXfOvbRNeE1pFynLtm+rJ16qZJBV20PQ1EcCT1Zt297xyhXHdsbgf4k7IRU2Qc0rf7S7kUgCDEkoMKblOjF10nyqFAqzUjsxGIMYQA9bOQ0hQNNJxy9lfCsxQBGPUXOp+FjE7x0pBMbcBH5eGQD1zW9vJP7ntRK6OuikMowTwlCMFpFUOF5khJZ5Vsi7UiMRjC5HLkMuQAMRaslBiFxM8vBKeR7u7+//ksau7Tq2e7ZXOTyaJFNkG2yTbTOX7bNDdspqrM4Eu2MP7JE9WffWs/VivX6VFqxJzzr7AevtExYiogQ=</latexit><latexit sha1_base64="cP2fuvLJZ6oRlLihodQEKj4wUQE=">AAACHXicbVC7SgNBFJ2NrxhfUUubwSAohGVXBC1FQSyjmERIwnJ3ck2GzD6YuRvUZb/BT/ArbLWyE1ux8F/cxBS+TnU45z6PHytpyHHercLU9MzsXHG+tLC4tLxSXl1rmCjRAusiUpG+9MGgkiHWSZLCy1gjBL7Cpj84HvnNIWojo/CCbmLsBNAL5ZUUQLnklXfOvbRNeE1pFynLtm+rJ16qZJBV20PQ1EcCT1Zt297xyhXHdsbgf4k7IRU2Qc0rf7S7kUgCDEkoMKblOjF10nyqFAqzUjsxGIMYQA9bOQ0hQNNJxy9lfCsxQBGPUXOp+FjE7x0pBMbcBH5eGQD1zW9vJP7ntRK6OuikMowTwlCMFpFUOF5khJZ5Vsi7UiMRjC5HLkMuQAMRaslBiFxM8vBKeR7u7+//ksau7Tq2e7ZXOTyaJFNkG2yTbTOX7bNDdspqrM4Eu2MP7JE9WffWs/VivX6VFqxJzzr7AevtExYiogQ=</latexit>

Cosmology with GWs+EM 
counterparts

Relation between the nature of 
the progenitor, merger remnant 
and the properties of the SGRB Physics of the 

relativistic jets: 
launching, dissipation 

and structure 

EOS of NS: determines the 
remnant as well as the fraction 

of accreted mass

BH NS NS NS

Short GRBs
?

From Radice et al. 2016

H0 tension

From Bromberg & Tchekhovskoy (2015)

From Khetan et al. 2020
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Thanks!
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Backup slides
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The extended sample

21
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The extended sample
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The origin of plateau

Energy injection in the forward shock HLE from a structured jet

Both can reproduce the light curve flattening

How to discern among them?

Investigating the spectral evolution before, during and after the plateau

22



18Samuele Ronchini 13/10/2020

The revolution made by Swift

23

The Neil Gehrels Swift Observatory 

- BAT (15-150 keV)

- XRT (2-10 keV)

- UVOT (opt band)

Standard power law decay given the 
decelaration of the forward shock Steep decay + plateau X-ray flares

Almost 1400 GRBs 
detected in 16 years

⃗Ω ⃗μ
Esh

<latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit><latexit sha1_base64="RFQNMywZnSjWTUWvKxzT+BNAog0=">AAAB+HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgUwWME84BkCbOTTjJm9sFMrxCX/INXPXkTr/6NB//F3XUPmlinoqqbri4vUtKQbX9aS8srq2vrpY3y5tb2zm5lb79lwlgLbIpQhbrjcYNKBtgkSQo7kUbuewrb3uQq89sPqI0MgzuaRuj6fBTIoRScUql13U/MeNavVO2anYMtEqcgVSjQ6Fe+eoNQxD4GJBQ3puvYEbkJ1ySFwlm5FxuMuJjwEXZTGnAfjZvkaWfsODacQhahZlKxXMTfGwn3jZn6XjrpcxqbeS8T//O6MQ0v3EQGUUwYiOwQSYX5ISO0TGtANpAaiXiWHJkMmOCaE6GWjAuRinHaSzntw5n/fpG0TmuOXXNuz6r1y6KZEhzCEZyAA+dQhxtoQBME3MMTPMOL9Wi9Wm/W+8/oklXsHMAfWB/fYYmTsg==</latexit>

Energy injection scenario
Weak points of this scenario:

- Current MHD simulations are not able to reproduce a collimated jet 
from an accreting magnetar. Large (ad hoc) initial magnetic field 
and efficient amplification mechanisms are necessary

- In case of NS-NS merger, the formation of the jet is strongly 
affected by baryon pollution due to post-merger ejecta

- chromatic behaviour of optical/X-ray light curves 

- energy requirements for the prompt emission

Mèszaros & Rees (1997) Tagliaferri et al. (2005), Zhang (2006) Chincarini (2007)

Rees & Meszaros (1998)
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F / t�s, �0.8 < s < 0.8
<latexit sha1_base64="BWp4dnkLN42RY9NSk7txiHajwrA=">AAACEXicbVA9SwNBEN3zM8avqKUIi0GwSMKdCKZIERTEMoL5gCSGvc0kLtm7W3bnhHCk8if4K2y1shNbf4GF/8VNTKGJrxge780wM89XUhh03U9nYXFpeWU1tZZe39jc2s7s7NZMFGsOVR7JSDd8ZkCKEKooUEJDaWCBL6HuDy7Gfv0etBFReINDBe2A9UPRE5yhlTqZg8uW0pHCiOJtkjejXCtH826hWDIlWzuZrFtwJ6DzxJuSLJmi0sl8tboRjwMIkUtmTNNzFbYTplFwCaN0KzagGB+wPjQtDVkApp1M3hjRo9gwe4gCTYWkExF+TyQsMGYY+LYzYHhnZr2x+J/XjLFXbCciVDFCyMeLUEiYLDJcC5sP0K7QgMjGlwMVIeVMM0TQgjLOrRjbwNI2D2/2+3lSOyl4bsG7Ps2Wz6fJpMg+OSTHxCNnpEyuSIVUCScP5Ik8kxfn0Xl13pz3n9YFZzqzR/7A+fgGwzubOg==</latexit><latexit sha1_base64="BWp4dnkLN42RY9NSk7txiHajwrA=">AAACEXicbVA9SwNBEN3zM8avqKUIi0GwSMKdCKZIERTEMoL5gCSGvc0kLtm7W3bnhHCk8if4K2y1shNbf4GF/8VNTKGJrxge780wM89XUhh03U9nYXFpeWU1tZZe39jc2s7s7NZMFGsOVR7JSDd8ZkCKEKooUEJDaWCBL6HuDy7Gfv0etBFReINDBe2A9UPRE5yhlTqZg8uW0pHCiOJtkjejXCtH826hWDIlWzuZrFtwJ6DzxJuSLJmi0sl8tboRjwMIkUtmTNNzFbYTplFwCaN0KzagGB+wPjQtDVkApp1M3hjRo9gwe4gCTYWkExF+TyQsMGYY+LYzYHhnZr2x+J/XjLFXbCciVDFCyMeLUEiYLDJcC5sP0K7QgMjGlwMVIeVMM0TQgjLOrRjbwNI2D2/2+3lSOyl4bsG7Ps2Wz6fJpMg+OSTHxCNnpEyuSIVUCScP5Ik8kxfn0Xl13pz3n9YFZzqzR/7A+fgGwzubOg==</latexit><latexit sha1_base64="BWp4dnkLN42RY9NSk7txiHajwrA=">AAACEXicbVA9SwNBEN3zM8avqKUIi0GwSMKdCKZIERTEMoL5gCSGvc0kLtm7W3bnhHCk8if4K2y1shNbf4GF/8VNTKGJrxge780wM89XUhh03U9nYXFpeWU1tZZe39jc2s7s7NZMFGsOVR7JSDd8ZkCKEKooUEJDaWCBL6HuDy7Gfv0etBFReINDBe2A9UPRE5yhlTqZg8uW0pHCiOJtkjejXCtH826hWDIlWzuZrFtwJ6DzxJuSLJmi0sl8tboRjwMIkUtmTNNzFbYTplFwCaN0KzagGB+wPjQtDVkApp1M3hjRo9gwe4gCTYWkExF+TyQsMGYY+LYzYHhnZr2x+J/XjLFXbCciVDFCyMeLUEiYLDJcC5sP0K7QgMjGlwMVIeVMM0TQgjLOrRjbwNI2D2/2+3lSOyl4bsG7Ps2Wz6fJpMg+OSTHxCNnpEyuSIVUCScP5Ik8kxfn0Xl13pz3n9YFZzqzR/7A+fgGwzubOg==</latexit><latexit sha1_base64="BWp4dnkLN42RY9NSk7txiHajwrA=">AAACEXicbVA9SwNBEN3zM8avqKUIi0GwSMKdCKZIERTEMoL5gCSGvc0kLtm7W3bnhHCk8if4K2y1shNbf4GF/8VNTKGJrxge780wM89XUhh03U9nYXFpeWU1tZZe39jc2s7s7NZMFGsOVR7JSDd8ZkCKEKooUEJDaWCBL6HuDy7Gfv0etBFReINDBe2A9UPRE5yhlTqZg8uW0pHCiOJtkjejXCtH826hWDIlWzuZrFtwJ6DzxJuSLJmi0sl8tboRjwMIkUtmTNNzFbYTplFwCaN0KzagGB+wPjQtDVkApp1M3hjRo9gwe4gCTYWkExF+TyQsMGYY+LYzYHhnZr2x+J/XjLFXbCciVDFCyMeLUEiYLDJcC5sP0K7QgMjGlwMVIeVMM0TQgjLOrRjbwNI2D2/2+3lSOyl4bsG7Ps2Wz6fJpMg+OSTHxCNnpEyuSIVUCScP5Ik8kxfn0Xl13pz3n9YFZzqzR/7A+fgGwzubOg==</latexit>

Study of the 
statistical 

properties of the 
sample

Typical error bar

Lp / t�k
p , k ⇠ 1

<latexit sha1_base64="qKDiyAg00rhm7NFC6Q7W125Jtcc=">AAACF3icbVC7TsNAEDyHd3gFKGlOREgUENkICUoEDQUFSAQixSFaXzbhlLN93K2RkJUP4BP4Clqo6BAtJQX/wiWkgISpRjOz2t2JtJKWfP/TK0xMTk3PzM4V5xcWl5ZLK6uXNs2MwKpIVWpqEVhUMsEqSVJY0wYhjhReRd3jvn91h8bKNLmge42NGDqJbEsB5KRmqXza1JyH2qSaUk5NfZ3vdHvb4W0GLd4NrYx54FJ+xR+Aj5NgSMpsiLNm6StspSKLMSGhwNp64Gtq5GBICoW9YphZ1CC60MG6ownEaBv54Jke38wsuFM0Gi4VH4j4eyKH2Nr7OHLJGOjGjnp98T+vnlH7oJHLRGeEiegvIqlwsMgKI11LyFvSIBH0L0cuEy7AABEayUEIJ2autqLrIxj9fpxc7lYCvxKc75UPj4bNzLJ1tsG2WMD22SE7YWesygR7YE/smb14j96r9+a9/0QL3nBmjf2B9/ENUkme7g==</latexit><latexit sha1_base64="qKDiyAg00rhm7NFC6Q7W125Jtcc=">AAACF3icbVC7TsNAEDyHd3gFKGlOREgUENkICUoEDQUFSAQixSFaXzbhlLN93K2RkJUP4BP4Clqo6BAtJQX/wiWkgISpRjOz2t2JtJKWfP/TK0xMTk3PzM4V5xcWl5ZLK6uXNs2MwKpIVWpqEVhUMsEqSVJY0wYhjhReRd3jvn91h8bKNLmge42NGDqJbEsB5KRmqXza1JyH2qSaUk5NfZ3vdHvb4W0GLd4NrYx54FJ+xR+Aj5NgSMpsiLNm6StspSKLMSGhwNp64Gtq5GBICoW9YphZ1CC60MG6ownEaBv54Jke38wsuFM0Gi4VH4j4eyKH2Nr7OHLJGOjGjnp98T+vnlH7oJHLRGeEiegvIqlwsMgKI11LyFvSIBH0L0cuEy7AABEayUEIJ2autqLrIxj9fpxc7lYCvxKc75UPj4bNzLJ1tsG2WMD22SE7YWesygR7YE/smb14j96r9+a9/0QL3nBmjf2B9/ENUkme7g==</latexit><latexit sha1_base64="qKDiyAg00rhm7NFC6Q7W125Jtcc=">AAACF3icbVC7TsNAEDyHd3gFKGlOREgUENkICUoEDQUFSAQixSFaXzbhlLN93K2RkJUP4BP4Clqo6BAtJQX/wiWkgISpRjOz2t2JtJKWfP/TK0xMTk3PzM4V5xcWl5ZLK6uXNs2MwKpIVWpqEVhUMsEqSVJY0wYhjhReRd3jvn91h8bKNLmge42NGDqJbEsB5KRmqXza1JyH2qSaUk5NfZ3vdHvb4W0GLd4NrYx54FJ+xR+Aj5NgSMpsiLNm6StspSKLMSGhwNp64Gtq5GBICoW9YphZ1CC60MG6ownEaBv54Jke38wsuFM0Gi4VH4j4eyKH2Nr7OHLJGOjGjnp98T+vnlH7oJHLRGeEiegvIqlwsMgKI11LyFvSIBH0L0cuEy7AABEayUEIJ2autqLrIxj9fpxc7lYCvxKc75UPj4bNzLJ1tsG2WMD22SE7YWesygR7YE/smb14j96r9+a9/0QL3nBmjf2B9/ENUkme7g==</latexit><latexit sha1_base64="qKDiyAg00rhm7NFC6Q7W125Jtcc=">AAACF3icbVC7TsNAEDyHd3gFKGlOREgUENkICUoEDQUFSAQixSFaXzbhlLN93K2RkJUP4BP4Clqo6BAtJQX/wiWkgISpRjOz2t2JtJKWfP/TK0xMTk3PzM4V5xcWl5ZLK6uXNs2MwKpIVWpqEVhUMsEqSVJY0wYhjhReRd3jvn91h8bKNLmge42NGDqJbEsB5KRmqXza1JyH2qSaUk5NfZ3vdHvb4W0GLd4NrYx54FJ+xR+Aj5NgSMpsiLNm6StspSKLMSGhwNp64Gtq5GBICoW9YphZ1CC60MG6ownEaBv54Jke38wsuFM0Gi4VH4j4eyKH2Nr7OHLJGOjGjnp98T+vnlH7oJHLRGeEiegvIqlwsMgKI11LyFvSIBH0L0cuEy7AABEayUEIJ2autqLrIxj9fpxc7lYCvxKc75UPj4bNzLJ1tsG2WMD22SE7YWesygR7YE/smb14j96r9+a9/0QL3nBmjf2B9/ENUkme7g==</latexit>
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time(s)
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<latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit>

XRT light curve

25

Systematic spectral analysis of XRT light curves
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<latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit><latexit sha1_base64="aKDRJYlCSZV2sSuYfPNT2o+aYhM=">AAACFXicbVA9SwNBEN2LXzF+RS1tVoMQQcOdCFpGRbASRWMCSQxz60SX7N0tu3NCPFL7E/wVtlrZia21hf/FS0zh16se780wb56vlbTkuu9OZmR0bHwiO5mbmp6ZncvPL5zbKDYCKyJSkan5YFHJECskSWFNG4TAV1j1O/t9v3qDxsooPKOuxmYAV6FsSwGUSq388mnxYK2hTaQp4rvF23V+1Dpc4wcXyUYDlL6GXitfcEvuAPwv8YakwIY4buU/GpeRiAMMSSiwtu65mpoJGJJCYS/XiC1qEB24wnpKQwjQNpPBKz2+GltIk2g0XCo+EPH7RgKBtd3ATycDoGv72+uL/3n1mNo7zUSGOiYMRf8QSYWDQ1YYmXaE/FIaJIJ+cuQy5AIMEKGRHIRIxTgtLZf24f3+/i853yx5bsk72SqU94bNZNkSW2FF5rFtVmaH7JhVmGB37IE9sifn3nl2XpzXr9GMM9xZZD/gvH0CHAydGg==</latexit>

XRT light curve

No dependency on:

- the initial time of the 
steep decay

- The luminosity of the GRB
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Systematic spectral analysis of XRT light curves
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Brightest BAT peak since 

the trigger time

Tails of prompt-like pulses
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The 𝛼-F relation


