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<latexit sha1_base64="8mJGJIaF3qu5rIjx6biroae+0rQ=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXBPUW4sVjguYByRJmJ7PJkNnZZaZXCCGf4MWDIl69+hd+gTcvfouTx0ETCxqKqm66u4JECoOu++UsLa+srq1nNrKbW9s7u7m9/ZqJU814lcUy1o2AGi6F4lUUKHkj0ZxGgeT1oH899uv3XBsRqzscJNyPaFeJUDCKVrpN2147l3cL7gRkkXgzki8eVr7Fe+mj3M59tjoxSyOukElqTNNzE/SHVKNgko+yrdTwhLI+7fKmpYpG3PjDyakjcmKVDgljbUshmai/J4Y0MmYQBbYzotgz895Y/M9rphhe+kOhkhS5YtNFYSoJxmT8N+kIzRnKgSWUaWFvJaxHNWVo08naELz5lxdJ7azgnReuKjaNEkyRgSM4hlPw4AKKcANlqAKDLjzAEzw70nl0XpzXaeuSM5s5gD9w3n4A6ZeRRg==</latexit>

u2 = u1/4

<latexit sha1_base64="gdEpKmPyJw3PcPDhAl8gnZESlIM=">AAAB8nicbVDJSgNBEO2JW4xb1KOXJkEQhDgTAupBCHrxGMEsMBmGnk5P0qSne+hFGEL+Qi8eFPHq13jL39hZDpr4oODxXhVV9aKUUaVdd+Lk1tY3Nrfy24Wd3b39g+LhUUsJIzFpYsGE7ERIEUY5aWqqGemkkqAkYqQdDe+mfvuJSEUFf9RZSoIE9TmNKUbaSr4Jq/AGmtC7qIXFsltxZ4CrxFuQcr3UPX+e1LNGWPzu9gQ2CeEaM6SU77mpDkZIaooZGRe6RpEU4SHqE99SjhKigtHs5DE8tUoPxkLa4hrO1N8TI5QolSWR7UyQHqhlbyr+5/lGx1fBiPLUaMLxfFFsGNQCTv+HPSoJ1iyzBGFJ7a0QD5BEWNuUCjYEb/nlVdKqVrxa5frBpnEL5siDE1ACZ8ADl6AO7kEDNAEGAryAN/DuaOfV+XA+5605ZzFzDP7A+foBPJOS6g==</latexit>

~B

<latexit sha1_base64="TvLuUiy6bTNfyAAapBX3T923ofw=">AAAB7nicbZDLSgMxFIYzXut4q7p0EyyCqzIjgroQS924rGAv0A4lk55pQzOZkGQKZehDuHGhiAs3vol7N+LbmF4W2vpD4OP/zyHnnFBypo3nfTtLyyura+u5DXdza3tnN7+3X9NJqihUacIT1QiJBs4EVA0zHBpSAYlDDvWwfzPO6wNQmiXi3gwlBDHpChYxSoy16q0B0Kw8aucLXtGbCC+CP4PC9Yd7Jd++3Eo7/9nqJDSNQRjKidZN35MmyIgyjHIYua1UgyS0T7rQtChIDDrIJuOO8LF1OjhKlH3C4In7uyMjsdbDOLSVMTE9PZ+Nzf+yZmqiiyBjQqYGBJ1+FKUcmwSPd8cdpoAaPrRAqGJ2Vkx7RBFq7IVcewR/fuVFqJ0W/bPi5Z1XKJXRVDl0iI7QCfLROSqhW1RBVURRHz2gJ/TsSOfReXFep6VLzqznAP2R8/4DwzyS3Q==</latexit>

PARALLEL SHOCK

a

<latexit sha1_base64="Emx7qtK1pT8rXhyi5b08Qf8n+qU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEdRCDNpYJmAukCxhdnI2GTN7YWZWCEuewMZCEVt9GHsb8W2cJBaa+MPAx/+fw5xz/ERwpR3ny8otLC4tr+RX7bX1jc2twvZOXcWpZFhjsYhl06cKBY+wprkW2Ewk0tAX2PAHV+O8cYdS8Ti60cMEvZD2Ih5wRrWxqrRTKDolZyIyD+4PFC/e7fPk7dOudAof7W7M0hAjzQRVquU6ifYyKjVnAkd2O1WYUDagPWwZjGiIyssmg47IgXG6JIileZEmE/d3R0ZDpYahbypDqvtqNhub/2WtVAenXsajJNUYselHQSqIjsl4a9LlEpkWQwOUSW5mJaxPJWXa3MY2R3BnV56H+lHJPS6dVZ1i+RKmysMe7MMhuHACZbiGCtSAAcI9PMKTdWs9WM/Wy7Q0Z/307MIfWa/fJtOQLg==</latexit>

a/4

<latexit sha1_base64="q5DAVdqy/tTNOiGTcpJvdvwf3a4=">AAAB6nicbVDLSgNBEOzxGeMr6tHLkCAIQtyVgHoLevEY0TwgWcLsZDYZMju7zMwKy5JP8CKiiFe/yFv+xsnjoIkFDUVVN91dfiy4No4zRiura+sbm7mt/PbO7t5+4eCwoaNEUVankYhUyyeaCS5Z3XAjWCtWjIS+YE1/eDvxm09MaR7JR5PGzAtJX/KAU2Ks9EDOK91CySk7U+Bl4s5JqVrsnL2Oq2mtW/ju9CKahEwaKojWbdeJjZcRZTgVbJTvJJrFhA5Jn7UtlSRk2sump47wiVV6OIiULWnwVP09kZFQ6zT0bWdIzEAvehPxP6+dmODKy7iME8MknS0KEoFNhCd/4x5XjBqRWkKo4vZWTAdEEWpsOnkbgrv48jJpXJTdSvn63qZxAzPk4BiKcAouXEIV7qAGdaDQh2d4g3ck0Av6QJ+z1hU0nzmCP0BfP8K8kHM=</latexit>

S1 = a2 �! S2 = a2

<latexit sha1_base64="cQtza6l8L3Is9uLUMOb9I7jmeKo=">AAACDHicbVDLSgMxFM3UV62vquDGTbAIrspMEdSFUOrGZUvtA9qxZNJ0GppJhiSjlKEf4MY/ETcuFHEnfoA7N36LaacLbT0QOJxzLjf3eCGjStv2l5VaWFxaXkmvZtbWNza3sts7dSUiiUkNCyZk00OKMMpJTVPNSDOUBAUeIw1vcDH2GzdEKir4lR6GxA2Qz2mPYqSN1Mnmqh0HnkN0XYBtJrgvqd/XSEpxC6udQuKYlJ23J4DzxJmSXHGv8k0fSu/lTvaz3RU4CgjXmCGlWo4dajdGUlPMyCjTjhQJER4gn7QM5Sggyo0nx4zgoVG6sCekeVzDifp7IkaBUsPAM8kA6b6a9cbif14r0r1TN6Y8jDThOFnUixjUAo6bgV0qCdZsaAjCkpq/QtxHEmFt+suYEpzZk+dJvZB3jvNnFdNGCSRIg31wAI6AA05AEVyCMqgBDO7AI3gGL9a99WS9Wm9JNGVNZ3bBH1gfPzgBnOo=</latexit>

B1S1 = B2S2 ! B2 = B1

<latexit sha1_base64="Mp/Sa0w1IWcgB0MhP0SngQm09J8=">AAACEHicbZC7SgNBFIZnvcZ4WxVsbAaDaBV2g6AWQlgbywTNBZJlmZ1MkiGzs8vMrBKWPIKN72FlY6GIYGVpZ+OzOLtJoYkHDnz8/znMnN+PGJXKsr6MufmFxaXl3Ep+dW19Y9Pc2q7LMBaY1HDIQtH0kSSMclJTVDHSjARBgc9Iwx9cpH7jhghJQ36thhFxA9TjtEsxUlryzEPHs+GV7nPoeCVNJdgWtNdXSIjwNtNSx/bMglW0soKzYE+gUN6tftMH573imZ/tTojjgHCFGZKyZVuRchMkFMWMjPLtWJII4QHqkZZGjgIi3SQ7aAQPtNKB3VDo5gpm6u+NBAVSDgNfTwZI9eW0l4r/ea1YdU/dhPIoVoTj8UPdmEEVwjQd2KGCYMWGGhAWVP8V4j4SCCudYV6HYE+fPAv1UtE+Lp5VdRoOGFcO7IF9cARscALK4BJUQA1gcAcewTN4Me6NJ+PVeBuPzhmTnR3wp4yPH9FDnQo=</latexit>
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<latexit sha1_base64="TvLuUiy6bTNfyAAapBX3T923ofw=">AAAB7nicbZDLSgMxFIYzXut4q7p0EyyCqzIjgroQS924rGAv0A4lk55pQzOZkGQKZehDuHGhiAs3vol7N+LbmF4W2vpD4OP/zyHnnFBypo3nfTtLyyura+u5DXdza3tnN7+3X9NJqihUacIT1QiJBs4EVA0zHBpSAYlDDvWwfzPO6wNQmiXi3gwlBDHpChYxSoy16q0B0Kw8aucLXtGbCC+CP4PC9Yd7Jd++3Eo7/9nqJDSNQRjKidZN35MmyIgyjHIYua1UgyS0T7rQtChIDDrIJuOO8LF1OjhKlH3C4In7uyMjsdbDOLSVMTE9PZ+Nzf+yZmqiiyBjQqYGBJ1+FKUcmwSPd8cdpoAaPrRAqGJ2Vkx7RBFq7IVcewR/fuVFqJ0W/bPi5Z1XKJXRVDl0iI7QCfLROSqhW1RBVURRHz2gJ/TsSOfReXFep6VLzqznAP2R8/4DwzyS3Q==</latexit>

u1

<latexit sha1_base64="8mJGJIaF3qu5rIjx6biroae+0rQ=">AAAB6nicbVDLSgNBEOz1GeMrKnjxMhgET2FXBPUW4sVjguYByRJmJ7PJkNnZZaZXCCGf4MWDIl69+hd+gTcvfouTx0ETCxqKqm66u4JECoOu++UsLa+srq1nNrKbW9s7u7m9/ZqJU814lcUy1o2AGi6F4lUUKHkj0ZxGgeT1oH899uv3XBsRqzscJNyPaFeJUDCKVrpN2147l3cL7gRkkXgzki8eVr7Fe+mj3M59tjoxSyOukElqTNNzE/SHVKNgko+yrdTwhLI+7fKmpYpG3PjDyakjcmKVDgljbUshmai/J4Y0MmYQBbYzotgz895Y/M9rphhe+kOhkhS5YtNFYSoJxmT8N+kIzRnKgSWUaWFvJaxHNWVo08naELz5lxdJ7azgnReuKjaNEkyRgSM4hlPw4AKKcANlqAKDLjzAEzw70nl0XpzXaeuSM5s5gD9w3n4A6ZeRRg==</latexit>

u2 = u1/4

<latexit sha1_base64="gdEpKmPyJw3PcPDhAl8gnZESlIM=">AAAB8nicbVDJSgNBEO2JW4xb1KOXJkEQhDgTAupBCHrxGMEsMBmGnk5P0qSne+hFGEL+Qi8eFPHq13jL39hZDpr4oODxXhVV9aKUUaVdd+Lk1tY3Nrfy24Wd3b39g+LhUUsJIzFpYsGE7ERIEUY5aWqqGemkkqAkYqQdDe+mfvuJSEUFf9RZSoIE9TmNKUbaSr4Jq/AGmtC7qIXFsltxZ4CrxFuQcr3UPX+e1LNGWPzu9gQ2CeEaM6SU77mpDkZIaooZGRe6RpEU4SHqE99SjhKigtHs5DE8tUoPxkLa4hrO1N8TI5QolSWR7UyQHqhlbyr+5/lGx1fBiPLUaMLxfFFsGNQCTv+HPSoJ1iyzBGFJ7a0QD5BEWNuUCjYEb/nlVdKqVrxa5frBpnEL5siDE1ACZ8ADl6AO7kEDNAEGAryAN/DuaOfV+XA+5605ZzFzDP7A+foBPJOS6g==</latexit>

PERPENDICULAR SHOCK

a

<latexit sha1_base64="Emx7qtK1pT8rXhyi5b08Qf8n+qU=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEdRCDNpYJmAukCxhdnI2GTN7YWZWCEuewMZCEVt9GHsb8W2cJBaa+MPAx/+fw5xz/ERwpR3ny8otLC4tr+RX7bX1jc2twvZOXcWpZFhjsYhl06cKBY+wprkW2Ewk0tAX2PAHV+O8cYdS8Ti60cMEvZD2Ih5wRrWxqrRTKDolZyIyD+4PFC/e7fPk7dOudAof7W7M0hAjzQRVquU6ifYyKjVnAkd2O1WYUDagPWwZjGiIyssmg47IgXG6JIileZEmE/d3R0ZDpYahbypDqvtqNhub/2WtVAenXsajJNUYselHQSqIjsl4a9LlEpkWQwOUSW5mJaxPJWXa3MY2R3BnV56H+lHJPS6dVZ1i+RKmysMe7MMhuHACZbiGCtSAAcI9PMKTdWs9WM/Wy7Q0Z/307MIfWa/fJtOQLg==</latexit>

a/4

<latexit sha1_base64="q5DAVdqy/tTNOiGTcpJvdvwf3a4=">AAAB6nicbVDLSgNBEOzxGeMr6tHLkCAIQtyVgHoLevEY0TwgWcLsZDYZMju7zMwKy5JP8CKiiFe/yFv+xsnjoIkFDUVVN91dfiy4No4zRiura+sbm7mt/PbO7t5+4eCwoaNEUVankYhUyyeaCS5Z3XAjWCtWjIS+YE1/eDvxm09MaR7JR5PGzAtJX/KAU2Ks9EDOK91CySk7U+Bl4s5JqVrsnL2Oq2mtW/ju9CKahEwaKojWbdeJjZcRZTgVbJTvJJrFhA5Jn7UtlSRk2sump47wiVV6OIiULWnwVP09kZFQ6zT0bWdIzEAvehPxP6+dmODKy7iME8MknS0KEoFNhCd/4x5XjBqRWkKo4vZWTAdEEWpsOnkbgrv48jJpXJTdSvn63qZxAzPk4BiKcAouXEIV7qAGdaDQh2d4g3ck0Av6QJ+z1hU0nzmCP0BfP8K8kHM=</latexit>

S1 = a2 �! S2 = a2/4

<latexit sha1_base64="cdCjXRNuoqnB7DGSaCXFck/FBYQ=">AAACDnicbVC7SgNBFJ31GeNr1dJmSAgIQtwNAbUQgjaWkZgHJHGZnUySIbMzy8ysEpZ8gY2FP2JjoYittV3+xkk2hSYeuHA4517uvccPGVXaccbW0vLK6tp6aiO9ubW9s2vv7deUiCQmVSyYkA0fKcIoJ1VNNSONUBIU+IzU/cHVxK/fE6mo4Ld6GJJ2gHqcdilG2kienat4LryA6K4AW0zwnqS9vkZSigdY8QqJc1L07KyTd6aAi8SdkWwp0zp+HpeGZc/+bnUEjgLCNWZIqabrhLodI6kpZmSUbkWKhAgPUI80DeUoIKodT98ZwZxROrArpCmu4VT9PRGjQKlh4JvOAOm+mvcm4n9eM9Lds3ZMeRhpwnGyqBsxqAWcZAM7VBKs2dAQhCU1t0LcRxJhbRJMmxDc+ZcXSa2Qd4v58xuTxiVIkAKHIAOOgAtOQQlcgzKoAgwewQt4A+/Wk/VqfVifSeuSNZs5AH9gff0Aa0yczw==</latexit>

B1S1 = B2S2 ! B2 = 4⇥B1

<latexit sha1_base64="7mRYRGxBp2fRubicM3bSZGP7o84="></latexit>



TURBULENT FIELD

Shock normal along z axis
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<latexit sha1_base64="PpXuuXmQhRYdE2X2ydD0en+9jkE="></latexit>

hB2
2,toti = hB2

2,xi+ hB2
2,yi+ hB2

2,zi

<latexit sha1_base64="iMfeb9AP9cMTJOH5WAOLJhHEus8=">AAACWHicfZHNSgMxFIUzY+tP/au6dBMsgqCUmSKoC0F041LBVqGtJZPe1mAmGZI7Yh36BL6GTyS40Pdw5ca0ddFa8ULgcL57uclJlEhhMQjePX8ml5+dm18oLC4tr6wW19ZrVqeGQ5Vrqc1NxCxIoaCKAiXcJAZYHEm4ju7PBvz6AYwVWl1hL4FmzLpKdARn6KxWUTckU10J9LSVVfZQY/+2Qhtm5B3TCfo4znYnWe8f9jTGWsVSUA6GRadF+CNKJ7ufL89QSi5axddGW/M0BoVcMmvrYZBgM2MGBZfQLzRSCwnj96wLdScVi8E2s2EwfbrtnDbtaOOOQjp0xycyFlvbiyPXGTO8s7/ZwPyL1VPsHDYzoZIUQfHRok4qKWo6SJm2hQGOsucE40a4u1J+xwzj6P6i4EIIfz95WtQq5XC/fHTp0jglo5onm2SL7JCQHJATck4uSJVw8ka+vJyX9z584s/5C6NW3/uZ2SAT5a9/AyNHtFc=</latexit>

= 16hB2
1,xi+ 16hB2

1,yi+ hB2
1,zi = 33hB2

1,zi

<latexit sha1_base64="eXVVtvaLhgj/SCmcQ0KfAJS+o8I="></latexit>

hB2
1,xi = hB2

1,yi = hB2
1,zi

<latexit sha1_base64="pTUoM/JoIr0PomoKStoGmCDEQ3U=">AAACOnicfZC7SgNBFIZnvcZ4i1raDAZBUMJuENRCCLGxTMBcIIlhdnKSDJmdXWZmxbjkCXwN38HGp7CzsLFQxFZ7J5ciF/HAwM//ncOZ87sBZ0rb9os1N7+wuLQcW4mvrq1vbCa2tovKDyWFAvW5L8suUcCZgIJmmkM5kEA8l0PJ7Vz0eekGpGK+uNLdAGoeaQnWZJRoY9UT+SonosUBZ+uRc3Tbu07jqhw653iCdf9hd2OsnkjaKXtQeFY4I5HMHP483EMyyNUTz9WGT0MPhKacKFVx7EDXIiI1oxx68WqoICC0Q1pQMVIQD1QtGpzew/vGaeCmL80TGg/c8YmIeEp1Pdd0ekS31TTrm3+xSqibp7WIiSDUIOhwUTPkWPu4nyNuMAlU864RhEpm/oppm0hCtUk7bkJwpk+eFcV0yjlOneVNGlk0rBjaRXvoADnoBGXQJcqhAqLoEb2id/RhPVlv1qf1NWyds0YzO2iirO9fSLavBw==</latexit>

Isotropic field —>

q
hB2

2,toti =
q

33hB2
1,zi =

s

33
hB2

1,toti
3

=
p
11
q

hB2
1,toti

<latexit sha1_base64="c0kpIeH29H5WCFBEskfq/s4qkzk="></latexit>
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RP
B = �B⇡

✓
#PSF

2

◆2

Aeff

<latexit sha1_base64="u2ptNLocqIXfv/QhQ5fUnzb876A="></latexit>

RE
B = �B⇡

✓
#s

2

◆2

Aeff

<latexit sha1_base64="FjqyYFfZdsVYzY5J+raJimI3Owg="></latexit>

Background rate/point source —>

Background rate/extended source —>

RE
B = RP

B

✓
#s

#PSF

◆2

<latexit sha1_base64="tgm/IDd66rFEPFdTrvGySdzQDE0="></latexit>

For extended sources more background is collected… 
To simplify things let’s consider the case:

� =
Rsp

Rs + 2⌘BRB
T 1/2

<latexit sha1_base64="gb2K9bZ4zniru/ws91gPO2qW1/4="></latexit>

2⌘BRB > Rs

<latexit sha1_base64="kIGatOfO2sDWVZr3yCQ4KN0XNC0=">AAAB+3icbVDLSgMxFL3js9bXWJeKBIvgqswUQd1IqRuXrdgHtMOQSTNtaOZBkhHL0KW/4caFIm6Ffoc7v8GfMH0stPXADYdz7uXeHC/mTCrL+jKWlldW19YzG9nNre2dXXMvV5dRIgitkYhHoulhSTkLaU0xxWkzFhQHHqcNr3899hv3VEgWhXdqEFMnwN2Q+YxgpSXXzBVRmyrsltGtriv9StfMWwVrArRI7BnJlw5H1e/Ho1HFNT/bnYgkAQ0V4VjKlm3FykmxUIxwOsy2E0ljTPq4S1uahjig0kkntw/RiVY6yI+ErlChifp7IsWBlIPA050BVj05743F/7xWovwLJ2VhnCgakukiP+FIRWgcBOowQYniA00wEUzfikgPC0yUjiurQ7Dnv7xI6sWCfVa4rOo0yjBFBg7gGE7BhnMowQ1UoAYEHuAJXuDVGBrPxpvxPm1dMmYz+/AHxscPLECWUA==</latexit>

! � ⇡ Rsq
2⌘BRE

B

T 1/2 =
Rsq
2⌘BRP

B

T 1/2

✓
#PSF

#s

◆

<latexit sha1_base64="FLwO0+iC737HhG1vj6SEvQf2M/Q="></latexit>

(VERY ROUGH!)



For a given value of σ we get:

(Rmin
s )E ⇡ (Rmin

s )P
✓

#s

#PSF

◆

<latexit sha1_base64="acHXknureJzwCh3GNsZA798Zq3c="></latexit>

Very brutal result, but it is often used to make order of magnitude estimates…



MINIMUM DETECTABLE LUMINOSITY

Point source:

d�P
min

dE
= �0

✓
E

E0

◆�2.4

<latexit sha1_base64="oPUPgDNqwRp/U7tk+mkpjGtySAU="></latexit>

�P
min(> 1 TeV) ⇡ 10�13cm�2s�1

<latexit sha1_base64="TDBljv5ighogowPBq0m5oWs44+A="></latexit>

�P
min(> 1 TeV) =

Z

1 TeV
dE

d�P
min

dE

<latexit sha1_base64="uMrUGDJE6ZLStzX59ocguXZxAm4="></latexit>

�! �0

<latexit sha1_base64="gxB4AounRVWis/k+Mm68iYrK7LA=">AAAB/3icbVC7SgNBFJ2Nrxhfq0Iam8EgWIVdEdQuxMYyAfOA7LLMTiabIbMzy8ysEtYU/oqNhQ9s7f0COxu/xcmj0MQDFw7n3Mu994QJo0o7zpeVW1peWV3Lrxc2Nre2d+zdvaYSqcSkgQUTsh0iRRjlpKGpZqSdSILikJFWOLgc+60bIhUV/FoPE+LHKOK0RzHSRgrsoscEjySN+hpJKW6hV+vTwAnsklN2JoCLxJ2RUqVY/6Yv1Y9aYH96XYHTmHCNGVKq4zqJ9jMkNcWMjApeqkiC8ABFpGMoRzFRfja5fwSPjNKFPSFNcQ0n6u+JDMVKDePQdMZI99W8Nxb/8zqp7p37GeVJqgnH00W9lEEt4DgM2KWSYM2GhiAsqbkV4j6SCGsTWcGE4M6/vEiaJ2X3tHxRN2lUwRR5cAAOwTFwwRmogCtQAw2AwR14AE/g2bq3Hq1X623amrNmM/vgD6z3H9Y3mbE=</latexit>

FP
min(> 1 TeV) =

Z

1 TeV
dE

d�P
min

dE
E

<latexit sha1_base64="i9CzjmfVLE+FYBSCUfHDXKTizXo="></latexit>

Flux

= 5.6⇥ 10�13erg/cm2/s

<latexit sha1_base64="Xh2SacD+U2OP1hk7I5ofsV3jTQ4=">AAACDnicbVDLSsNAFJ34rPUVdelmaCkIYpvU90IounFZwT6gSctkOm2HziRhZiKE0C9w48IfceNCEbeu3fVvnD4W2nrgwuGce7n3Hi9kVCrLGhoLi0vLK6uptfT6xubWtrmzW5VBJDCp4IAFou4hSRj1SUVRxUg9FARxj5Ga178Z+bUHIiQN/HsVh8TlqOvTDsVIaall5uAVPM2fQUdRTiS0rWZyZB8PoCM4JKJbwLxZLMiWmbXy1hhwnthTki1lnMPnYSkut8xvpx3giBNfYYakbNhWqNwECUUxI4O0E0kSItxHXdLQ1Ed6uZuM3xnAnFbasBMIXb6CY/X3RIK4lDH3dCdHqidnvZH4n9eIVOfCTagfRor4eLKoEzGoAjjKBrapIFixWBOEBdW3QtxDAmGlE0zrEOzZl+dJtZi3T/KXdzqNazBBCuyDDDgANjgHJXALyqACMHgEL+ANvBtPxqvxYXxOWheM6cwe+APj6wdtApw6</latexit>

LP
min(> 1 TeV) = 6.7⇥ 1031

✓
d

kpc

◆2

erg/s

<latexit sha1_base64="l2H3+rVBKoNwEKzUDjvdWqS7B9c="></latexit>

LP
min = 4⇡d2FP

min

<latexit sha1_base64="Equ3HMMjsB+u7AtaAdeI6W4PR88=">AAACCHicbVDLSgMxFM3UV62vqksXhhahqzJTCtWFUBTEhYsK9gHttGQymTY0kxmSjFCGLt34C36CGxeKuHXn1p3ox5g+BG09EDiccy439zgho1KZ5oeRWFhcWl5JrqbW1jc2t9LbOzUZRAKTKg5YIBoOkoRRTqqKKkYaoSDIdxipO/3TkV+/JkLSgF+pQUhsH3U59ShGSkud9P5FJ/YpH7Yr8BgWYSuk0G0X4NmP2klnzbw5Bp wn1pRky5nc12fp7U7n31tugCOfcIUZkrJpmaGyYyQUxYwMU61IkhDhPuqSpqYc+UTa8fiQITzQigu9QOjHFRyrvydi5Es58B2d9JHqyVlvJP7nNSPlHdox5WGkCMeTRV7EoArgqBXoUkGwYgNNEBZU/xXiHhIIK91dSpdgzZ48T2qFvFXMH13qNk7ABEmwBzIgByxQAmVwDiqgCjC4AffgETwZt8aD8Wy8TKIJYzqzC/7AeP0Gg3ycIw==</latexit>

!

<latexit sha1_base64="z83/grjKBGzSMA05SpULFa2yCkY=">AAAB8nicbZDLSgMxFIYz9VbHW9Wlm2ARXJUZEdSFWHTjsoK9QDuUTJppQzPJkJxRytDHcONCkW59D/duxLcxvSy09YfAx/+fQ845YSK4Ac/7dnJLyyura/l1d2Nza3unsLtXMyrVlFWpEko3QmKY4JJVgYNgjUQzEoeC1cP+zTivPzBtuJL3MEhYEJOu5BGnBKzVbGne7QHRWj22C0Wv5E2EF8GfQfHqw71MRl9upV34bHUUTWMmgQpiTNP3EggyooFTwYZuKzUsIbRPuqxpUZKYmSCbjDzER9bp4Ehp+yTgifu7IyOxMYM4tJUxgZ6Zz8bmf1kzheg8yLhMUmCSTj+KUoFB4fH+uMM1oyAGFgjV3M6KaY9oQsFeybVH8OdXXoTaSck/LV3cecXyNZoqjw7QITpGPjpDZXSLKqiKKFLoCb2gVwecZ+fNGU1Lc86sZx/9kfP+AyYxlNY=</latexit>



Extended 
source:

d

<latexit sha1_base64="5Bi1LqWFuOzJm9ISG6nXyvbq6c4=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEdRCDNpYJmAukCxhdvYkGTN7YWZWCEuewMZCEVt9GHsb8W2cJBaa+MPAx/+fw5xz/ERwpR3ny8otLC4tr+RX7bX1jc2twvZOXcWpZFhjsYhl06cKBY+wprkW2Ewk0tAX2PAHV+O8cYdS8Ti60cMEvZD2It7ljGpjVYNOoeiUnInIPLg/ULx4t8+Tt0+70il8tIOYpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+MEpBtL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqe6eehmPklRjxKYfdVNBdEzGW5OAS2RaDA1QJrmZlbA+lZRpcxvbHMGdXXke6kcl97h0VnWK5UuYKg97sA+H4MIJlOEaKlADBgj38AhP1q31YD1bL9PSnPXTswt/ZL1+AytfkDE=</latexit>

#s

<latexit sha1_base64="JXCn3GiMtssOusSGfYI1mqU2SGU=">AAAB8nicbVDLSgMxFM34rPVVFdy4CRbBVZkRQd2VunHZgn3AdCiZNNOGZpIhuVMoQz/DjQtF3Opf+AXu3Pgtpo+Fth4IHM659+beEyaCG3DdL2dldW19YzO3ld/e2d3bLxwcNoxKNWV1qoTSrZAYJrhkdeAgWCvRjMShYM1wcDvxm0OmDVfyHkYJC2LSkzzilICV/PaQaOgzIB3TKRTdkjsFXibenBTLx7Vv/l75qHYKn+2uomnMJFBBjPE9N4EgswM5FWycb6eGJYQOSI/5lkoSMxNk05XH+MwqXRwpbZ8EPFV/d2QkNmYUh7YyJtA3i95E/M/zU4iug4zLJAUm6eyjKBUYFJ7cj7tcMwpiZAmhmttdMe0TTSjYlPI2BG/x5GXSuCh5l6Wbmk2jgmbIoRN0is6Rh65QGd2hKqojihR6QE/o2QHn0XlxXmelK8685wj9gfP2A4EElR4=</latexit>

#s ⇠
2Rs

d

<latexit sha1_base64="yIJ1J6Rb0rPpFC4WU0hxP6EtV/Y=">AAACCXicbVDLSsNAFJ3UV62vqAsRN4NFcFWSIlh3RTcuq9gHNCFMppN26EwSZiaFErJ146+4caGIW39A3OnGrZ/h9LHQ1gMXDufcy733+DGjUlnWh5FbWFxaXsmvFtbWNza3zO2dhowSgUkdRywSLR9JwmhI6ooqRlqxIIj7jDT9/sXIbw6IkDQKb9QwJi5H3ZAGFCOlJc+EzgAJ1SMKeRI6knLoBALhtAyvPZmlncwzi1bJGgPOE3tKitXK19ve5/d+zTPfnU6EE05ChRmSsm1bsXJTvYViRrKCk0gSI9xHXdLWNEScSDcdf5LBI610YBAJXaGCY/X3RIq4lEPu606OVE/OeiPxP6+dqKDipjSME0VCPFkUJAyqCI5igR0qCFZsqAnCgupbIe4hnYTS4RV0CPbsy/OkUS7ZJ6WzK53GOZggDw7AITgGNjgFVXAJaqAOMLgF9+ARPBl3xoPxbLxMWnPGdGYX/IHx+gPpbp5A</latexit>

2Rs

<latexit sha1_base64="vW9+pI0RfjmdinDJaprY3ruC4m4=">AAAB7HicbVDLSsNAFL2pr1pfUcGNm8EiuCpJEdRdqRuXrZi20IYymU7aoZNJmJkIJfQb3LhQxK07/8IvcOfGb3H6WGjrgQuHc+7l3nuChDOlHefLyq2srq1v5DcLW9s7u3v2/kFDxakk1CMxj2UrwIpyJqinmea0lUiKo4DTZjC8nvjNeyoVi8WdHiXUj3BfsJARrI3kldFtV3XtolNypkDLxJ2TYuWo/s3eqx+1rv3Z6cUkjajQhGOl2q6TaD/DUjPC6bjQSRVNMBniPm0bKnBElZ9Njx2jU6P0UBhLU0Kjqfp7IsORUqMoMJ0R1gO16E3E/7x2qsNLP2MiSTUVZLYoTDnSMZp8jnpMUqL5yBBMJDO3IjLAEhNt8imYENzFl5dJo1xyz0tXdZNGFWbIwzGcwBm4cAEVuIEaeECAwQM8wbMlrEfrxXqdteas+cwh/IH19gPfnpHL</latexit>

> #PSF

<latexit sha1_base64="mchxiaZJSR5EPPO9EQAzvbVelfo=">AAAB+nicbVDLSgMxFM34rPU1VXDjJlgEV2VGBHUjpYK4bNE+oB2GTJppQzMPkjuVMvZT3LhQRNz5CX6BOzd+i+ljoa0HLhzOuTe593ix4Aos68tYWFxaXlnNrGXXNza3ts3cTk1FiaSsSiMRyYZHFBM8ZFXgIFgjlowEnmB1r3c58ut9JhWPwlsYxMwJSCfkPqcEtOSauQvc6hMJXQbETcs3V0PXzFsFaww8T+wpyRf3Kt/8rfRRds3PVjuiScBCoIIo1bStGJxUP8qpYMNsK1EsJrRHOqypaUgCppx0vPoQH2qljf1I6goBj9XfEykJlBoEnu4MCHTVrDcS//OaCfhnTsrDOAEW0slHfiIwRHiUA25zySiIgSaESq53xbRLJKGg08rqEOzZk+dJ7bhgnxTOKzqNEpogg/bRATpCNjpFRXSNyqiKKLpDD+gJPRv3xqPxYrxOWheM6cwu+gPj/QeqQZdX</latexit>

! Rs >
#PSF

2
d ⇡ 1

✓
d

kpc

◆
pc

<latexit sha1_base64="MiljoigcRXyQZNXBtLMnbKzuxPY="></latexit>

LE
min(> 1 TeV) = 6.7⇥ 1031

✓
d

kpc

◆2 ✓ #s

#PSF

◆
erg/s

<latexit sha1_base64="xmSMOSl6WGq/z37a1SbEsMAD2sA="></latexit>

LE
min(> 1 TeV) = 6.7⇥ 1031

✓
d

kpc

◆2

#�1
PSF

2Rs

d
erg/s

<latexit sha1_base64="su3FmWp5az+GPWB843esoGwWLzw="></latexit>

= 7.7⇥ 1031
✓

d

kpc

◆
Rs

pc
erg/s

<latexit sha1_base64="io2lNM5koqQdqGiZbX1SBFROrzs="></latexit>



Lmin

<latexit sha1_base64="QZRhb6eURqFLnm5BC0YatxsQ9zE=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKuBNQuxMbCIgHzgGQJs5PZZMjM7DIzK4QlH2FjoYitjX/hF9jZ+C1OHoUmHrhwOOde7r0niDnTxnW/nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMryd+854qzSJ5Z0Yx9QXuSxYygo2VmrfdVDA57uYLbtGdAi0Tb04K5aPaN3uvfFS7+c9OLyKJoNIQjrVue25s/BQrwwin41wn0TTGZIj7tG2pxIJqP52eO0anVumhMFK2pEFT9fdEioXWIxHYToHNQC96E/E/r52Y8NJPmYwTQyWZLQoTjkyEJr+jHlOUGD6yBBPF7K2IDLDCxNiEcjYEb/HlZdI4L3ql4lXNplGBGbJwDCdwBh5cQBluoAp1IDCEB3iCZyd2Hp0X53XWmnHmM4fwB87bD17Uk1A=</latexit>

d [kpc]

<latexit sha1_base64="r3EmMOzN4eEe2oi6jAyZpMISXNo=">AAAB83icbVDLSgMxFM34rPVVdekmtAiCUGZEUHdFNy4r2AfMDCWTybShSSYkGWEY6leIGxeKuPVn3PVvTB8LbT1w4XDOvdx7TyQZ1cZ1x87K6tr6xmZpq7y9s7u3Xzk4bOs0U5i0cMpS1Y2QJowK0jLUMNKViiAeMdKJhrcTv/NIlKapeDC5JCFHfUETipGxUhA/QT9QHA4lDnuVmlt3p4DLxJuTWqManD2PG3mzV/kO4hRnnAiDGdLa91xpwgIpQzEjo3KQaSIRHqI+8S0ViBMdFtObR/DEKjFMUmVLGDhVf08UiGud88h2cmQGetGbiP95fmaSq7CgQmaGCDxblGQMmhROAoAxVQQblluCsKL2VogHSCFsbExlG4K3+PIyaZ/XvYv69b1N4wbMUALHoApOgQcuQQPcgSZoAQwkeAFv4N3JnFfnw/mcta4485kj8AfO1w+K5ZRc</latexit>

LP
min / d2

<latexit sha1_base64="xXbCl9GXu1gvY4UcGm6Qe93UFX0=">AAAB/nicbVC7SgNBFJ2Nrxhfq2JlMxiEVGE3CNEuaGNhEcE8II9ldnY2GTIzu8zMCmEJ+B9WNhaK2PoLtnaiH+PkUWjigQuHc+7l3nv8mFGlHefTyiwtr6yuZddzG5tb2zv27l5dRYnEpIYjFsmmjxRhVJCappqRZiwJ4j4jDX9wMfYbt0QqGokbPYxJh6OeoCHFSBvJsw+uvJRTMepWYTuWUawjGHRLnp13is4EcJG4M5KvHBW+v8rv91XP/mgHEU44ERozpFTLdWLdSZHUFDMyyrUTRWKEB6hHWoYKxInqpJPzR/DYKAEMI2lKaDhRf0+kiCs15L7p5Ej31bw3Fv/zWokOTzspFXGiicDTRWHCoHlynAUMqCRYs6EhCEtqboW4jyTC2iSWMyG48y8vknqp6J4Uz65NGudgiiw4BEegAFxQBhVwCaqgBjBIwQN4As/WnfVovViv09aMNZvZB39gvf0A3AGZKg==</latexit>

LE
min / d

<latexit sha1_base64="ag/83/H3Gxq4hEHvMUx44jHGCnQ=">AAAB/HicbVDLSsNAFJ3UV62vaJduhhahq5KIUN0VRXDhooJ9QBvDZDJph04mYWYihFB/xIUbF4q49R/cuhP9GKePhbYeuHA4517uvceLGZXKsj6N3NLyyupafr2wsbm1vWPu7rVklAhMmjhikeh4SBJGOWkqqhjpxIKg0GOk7Q3Pxn77lghJI36t0pg4IepzGlCMlJZcs3jpZiHlo5tz2ItFFKsI+q5ZtqrWBHCR2DNSrpcq31+19/uGa370/AgnIeEKMyRl17Zi5WRIKIoZGRV6iSQxwkPUJ11NOQqJdLLJ8SN4oBUfBpHQxRWcqL8nMhRKmYae7gyRGsh5byz+53UTFRw7GeVxogjH00VBwqB+cZwE9KkgWLFUE4QF1bdCPEACYaXzKugQ7PmXF0nrsGofVU+udBqnYIo82AclUAE2qIE6uAAN0AQYpOABPIFn4854NF6M12lrzpjNFMEfGG8/l3iYew==</latexit>


