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<latexit sha1_base64="VgaCac+uTn5730IiYyrvOAmqDfg=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxSJ4KokIeix68VihX9KGstlu2qW7m7C7EULor/DiQRGv/hxv/hs3bQ7a+mDg8d4MM/PChDNtPO/bWVvf2Nzaruy4u3v7B4fVo+OOjlNFaJvEPFa9EGvKmaRtwwynvURRLEJOu+H0rvC7T1RpFsuWyRIaCDyWLGIEGys9toa5zvTMdYfVmlf35kCrxC9JDUo0h9WvwSgmqaDSEI617vteYoIcK8MIpzN3kGqaYDLFY9q3VGJBdZDPD56hc6uMUBQrW9Kgufp7IsdC60yEtlNgM9HLXiH+5/VTE90EOZNJaqgki0VRypGJUfE9GjFFieGZJZgoZm9FZIIVJsZmVITgL7+8SjqXdd+r+w9XtcZtGUcFTuEMLsCHa2jAPTShDQQEPMMrvDnKeXHenY9F65pTzpzAHzifPyAej/I=</latexit><latexit sha1_base64="VgaCac+uTn5730IiYyrvOAmqDfg=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxSJ4KokIeix68VihX9KGstlu2qW7m7C7EULor/DiQRGv/hxv/hs3bQ7a+mDg8d4MM/PChDNtPO/bWVvf2Nzaruy4u3v7B4fVo+OOjlNFaJvEPFa9EGvKmaRtwwynvURRLEJOu+H0rvC7T1RpFsuWyRIaCDyWLGIEGys9toa5zvTMdYfVmlf35kCrxC9JDUo0h9WvwSgmqaDSEI617vteYoIcK8MIpzN3kGqaYDLFY9q3VGJBdZDPD56hc6uMUBQrW9Kgufp7IsdC60yEtlNgM9HLXiH+5/VTE90EOZNJaqgki0VRypGJUfE9GjFFieGZJZgoZm9FZIIVJsZmVITgL7+8SjqXdd+r+w9XtcZtGUcFTuEMLsCHa2jAPTShDQQEPMMrvDnKeXHenY9F65pTzpzAHzifPyAej/I=</latexit><latexit sha1_base64="VgaCac+uTn5730IiYyrvOAmqDfg=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxSJ4KokIeix68VihX9KGstlu2qW7m7C7EULor/DiQRGv/hxv/hs3bQ7a+mDg8d4MM/PChDNtPO/bWVvf2Nzaruy4u3v7B4fVo+OOjlNFaJvEPFa9EGvKmaRtwwynvURRLEJOu+H0rvC7T1RpFsuWyRIaCDyWLGIEGys9toa5zvTMdYfVmlf35kCrxC9JDUo0h9WvwSgmqaDSEI617vteYoIcK8MIpzN3kGqaYDLFY9q3VGJBdZDPD56hc6uMUBQrW9Kgufp7IsdC60yEtlNgM9HLXiH+5/VTE90EOZNJaqgki0VRypGJUfE9GjFFieGZJZgoZm9FZIIVJsZmVITgL7+8SjqXdd+r+w9XtcZtGUcFTuEMLsCHa2jAPTShDQQEPMMrvDnKeXHenY9F65pTzpzAHzifPyAej/I=</latexit><latexit sha1_base64="VgaCac+uTn5730IiYyrvOAmqDfg=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxSJ4KokIeix68VihX9KGstlu2qW7m7C7EULor/DiQRGv/hxv/hs3bQ7a+mDg8d4MM/PChDNtPO/bWVvf2Nzaruy4u3v7B4fVo+OOjlNFaJvEPFa9EGvKmaRtwwynvURRLEJOu+H0rvC7T1RpFsuWyRIaCDyWLGIEGys9toa5zvTMdYfVmlf35kCrxC9JDUo0h9WvwSgmqaDSEI617vteYoIcK8MIpzN3kGqaYDLFY9q3VGJBdZDPD56hc6uMUBQrW9Kgufp7IsdC60yEtlNgM9HLXiH+5/VTE90EOZNJaqgki0VRypGJUfE9GjFFieGZJZgoZm9FZIIVJsZmVITgL7+8SjqXdd+r+w9XtcZtGUcFTuEMLsCHa2jAPTShDQQEPMMrvDnKeXHenY9F65pTzpzAHzifPyAej/I=</latexit>
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<latexit sha1_base64="VHo+/GB2CDR1hkDJ4u/UvJP8xFA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yH7ad6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVvwjdU=</latexit><latexit sha1_base64="VHo+/GB2CDR1hkDJ4u/UvJP8xFA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yH7ad6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVvwjdU=</latexit><latexit sha1_base64="VHo+/GB2CDR1hkDJ4u/UvJP8xFA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yH7ad6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVvwjdU=</latexit><latexit sha1_base64="VHo+/GB2CDR1hkDJ4u/UvJP8xFA=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9yH7ad6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AVvwjdU=</latexit>
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<latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit><latexit sha1_base64="fInOqGTCCrWkRGJFOZWK1l6FLBY=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eGzBfkAbymY7adduNmF3IpTSX+DFgyJe/Une/Ddu2xy09cHA470ZZuaFqRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNk2SaY4MnMtHtkBmUQmGDBElspxpZHEpshaO7md96Qm1Eoh5onGIQs4ESkeCMrFSnXqnsVbw53FXi56QMOWq90le3n/AsRkVcMmM6vpdSMGGaBJc4LXYzgynjIzbAjqWKxWiCyfzQqXtulb4bJdqWIneu/p6YsNiYcRzazpjR0Cx7M/E/r5NRdBNMhEozQsUXi6JMupS4s6/dvtDISY4tYVwLe6vLh0wzTjabog3BX355lTQvK75X8etX5eptHkcBTuEMLsCHa6jCPdSgARwQnuEV3pxH58V5dz4WrWtOPnMCf+B8/gDgKYz4</latexit>
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Standard Deviation of Flux Density 

System Temperature

Gain

Number of Polarization

Time

Bandwidth
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Text books on Radio Astronomy

• Essential Radio Astronomy
• https://science.nrao.edu/opportunities/courses/era



Intrinsic Power P (Watts)
Distance R (meters)
Aperture A (sq.m.) 

Flux = Power/Area
Flux Density (S) = 

Power/Area/bandwidth
Bandwidth (Df)

A “Jansky” is a unit of flux density

HzmWatts //10 226−
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Detected power (P, watts) from a resistor R 
at temperature T (kelvin) over bandwidth 
Df (Hz)

Power PA detected in a radio telescope 
Due to a source of flux density S

power as equivalent temperature.
Antenna Temperature TA

Effective Aperture Ae

e

A

A
kTS 2

=

Tsys
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PR =
⌦
V 2

↵
/R = kT�f

<latexit sha1_base64="QvMEBne+6ikoAAYgK0WVah6KiGs=">AAACEHicbZC7TsMwFIYdrqXcAowsFhWCqSQVEgyAKmBgLKg3qQmV4zqtVceJbAepivoILLwKCwMIsTKy8TY4aQZo+SVLn/5zjo7P70WMSmVZ38bc/MLi0nJhpbi6tr6xaW5tN2UYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa/SeuuBCElDXlejiLgB6nPqU4yUtrrmQa17B8+h49H+GWzeVzK6gEcwdYd16FwTphD0u2bJKluZ4CzYOZRArlrX/HJ6IY4DwhVmSMqObUXKTZBQFDMyLjqxJBHCQ9QnHY0cBUS6SXbQGO5rpwf9UOjHFczc3xMJCqQcBZ7uDJAayOlaav5X68TKP3UTyqNYEY4ni/yYQRXCNB3Yo4JgxUYaEBZU/xXiARIIK51hUYdgT588C81K2bbK9u1xqXqZx1EAu2APHAIbnIAquAE10AAYPIJn8ArejCfjxXg3Piatc0Y+swP+yPj8AdzDmVQ=</latexit><latexit sha1_base64="QvMEBne+6ikoAAYgK0WVah6KiGs=">AAACEHicbZC7TsMwFIYdrqXcAowsFhWCqSQVEgyAKmBgLKg3qQmV4zqtVceJbAepivoILLwKCwMIsTKy8TY4aQZo+SVLn/5zjo7P70WMSmVZ38bc/MLi0nJhpbi6tr6xaW5tN2UYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa/SeuuBCElDXlejiLgB6nPqU4yUtrrmQa17B8+h49H+GWzeVzK6gEcwdYd16FwTphD0u2bJKluZ4CzYOZRArlrX/HJ6IY4DwhVmSMqObUXKTZBQFDMyLjqxJBHCQ9QnHY0cBUS6SXbQGO5rpwf9UOjHFczc3xMJCqQcBZ7uDJAayOlaav5X68TKP3UTyqNYEY4ni/yYQRXCNB3Yo4JgxUYaEBZU/xXiARIIK51hUYdgT588C81K2bbK9u1xqXqZx1EAu2APHAIbnIAquAE10AAYPIJn8ArejCfjxXg3Piatc0Y+swP+yPj8AdzDmVQ=</latexit><latexit sha1_base64="QvMEBne+6ikoAAYgK0WVah6KiGs=">AAACEHicbZC7TsMwFIYdrqXcAowsFhWCqSQVEgyAKmBgLKg3qQmV4zqtVceJbAepivoILLwKCwMIsTKy8TY4aQZo+SVLn/5zjo7P70WMSmVZ38bc/MLi0nJhpbi6tr6xaW5tN2UYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa/SeuuBCElDXlejiLgB6nPqU4yUtrrmQa17B8+h49H+GWzeVzK6gEcwdYd16FwTphD0u2bJKluZ4CzYOZRArlrX/HJ6IY4DwhVmSMqObUXKTZBQFDMyLjqxJBHCQ9QnHY0cBUS6SXbQGO5rpwf9UOjHFczc3xMJCqQcBZ7uDJAayOlaav5X68TKP3UTyqNYEY4ni/yYQRXCNB3Yo4JgxUYaEBZU/xXiARIIK51hUYdgT588C81K2bbK9u1xqXqZx1EAu2APHAIbnIAquAE10AAYPIJn8ArejCfjxXg3Piatc0Y+swP+yPj8AdzDmVQ=</latexit><latexit sha1_base64="QvMEBne+6ikoAAYgK0WVah6KiGs=">AAACEHicbZC7TsMwFIYdrqXcAowsFhWCqSQVEgyAKmBgLKg3qQmV4zqtVceJbAepivoILLwKCwMIsTKy8TY4aQZo+SVLn/5zjo7P70WMSmVZ38bc/MLi0nJhpbi6tr6xaW5tN2UYC0waOGShaHtIEkY5aSiqGGlHgqDAY6TlDa/SeuuBCElDXlejiLgB6nPqU4yUtrrmQa17B8+h49H+GWzeVzK6gEcwdYd16FwTphD0u2bJKluZ4CzYOZRArlrX/HJ6IY4DwhVmSMqObUXKTZBQFDMyLjqxJBHCQ9QnHY0cBUS6SXbQGO5rpwf9UOjHFczc3xMJCqQcBZ7uDJAayOlaav5X68TKP3UTyqNYEY4ni/yYQRXCNB3Yo4JgxUYaEBZU/xXiARIIK51hUYdgT588C81K2bbK9u1xqXqZx1EAu2APHAIbnIAquAE10AAYPIJn8ArejCfjxXg3Piatc0Y+swP+yPj8AdzDmVQ=</latexit>

PA =
1

2
AeS�f

<latexit sha1_base64="XiFZeV99ZjjcXty724hsPPGPMoY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QitunBZ0T6gCWEyvWmHTh7MTIQSsnXjr7hxoYhb/8Cdf+O0zUJbD1w4nHMv997jJ5xJZVnfxtLyyuraemmjvLm1vbNr7u23ZZwKCi0a81h0fSKBswhaiikO3UQACX0OHX90NfE7DyAki6N7NU7ADckgYgGjRGnJM3HTa+AL7ASC0MzOs1qOGx7gO+xcA1cEB55ZsarWFHiR2AWpoAJNz/xy+jFNQ4gU5UTKnm0lys2IUIxyyMtOKiEhdEQG0NM0IiFIN5t+kuNjrfRxEAtdkcJT9fdERkIpx6GvO0OihnLem4j/eb1UBeduxqIkVRDR2aIg5VjFeBIL7jMBVPGxJoQKpm/FdEh0KEqHV9Yh2PMvL5J2rWpbVfv2tFK/LOIooUN0hE6Qjc5QHd2gJmohih7RM3pFb8aT8WK8Gx+z1iWjmDlAf2B8/gBF0Jgn</latexit><latexit sha1_base64="XiFZeV99ZjjcXty724hsPPGPMoY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QitunBZ0T6gCWEyvWmHTh7MTIQSsnXjr7hxoYhb/8Cdf+O0zUJbD1w4nHMv997jJ5xJZVnfxtLyyuraemmjvLm1vbNr7u23ZZwKCi0a81h0fSKBswhaiikO3UQACX0OHX90NfE7DyAki6N7NU7ADckgYgGjRGnJM3HTa+AL7ASC0MzOs1qOGx7gO+xcA1cEB55ZsarWFHiR2AWpoAJNz/xy+jFNQ4gU5UTKnm0lys2IUIxyyMtOKiEhdEQG0NM0IiFIN5t+kuNjrfRxEAtdkcJT9fdERkIpx6GvO0OihnLem4j/eb1UBeduxqIkVRDR2aIg5VjFeBIL7jMBVPGxJoQKpm/FdEh0KEqHV9Yh2PMvL5J2rWpbVfv2tFK/LOIooUN0hE6Qjc5QHd2gJmohih7RM3pFb8aT8WK8Gx+z1iWjmDlAf2B8/gBF0Jgn</latexit><latexit sha1_base64="XiFZeV99ZjjcXty724hsPPGPMoY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QitunBZ0T6gCWEyvWmHTh7MTIQSsnXjr7hxoYhb/8Cdf+O0zUJbD1w4nHMv997jJ5xJZVnfxtLyyuraemmjvLm1vbNr7u23ZZwKCi0a81h0fSKBswhaiikO3UQACX0OHX90NfE7DyAki6N7NU7ADckgYgGjRGnJM3HTa+AL7ASC0MzOs1qOGx7gO+xcA1cEB55ZsarWFHiR2AWpoAJNz/xy+jFNQ4gU5UTKnm0lys2IUIxyyMtOKiEhdEQG0NM0IiFIN5t+kuNjrfRxEAtdkcJT9fdERkIpx6GvO0OihnLem4j/eb1UBeduxqIkVRDR2aIg5VjFeBIL7jMBVPGxJoQKpm/FdEh0KEqHV9Yh2PMvL5J2rWpbVfv2tFK/LOIooUN0hE6Qjc5QHd2gJmohih7RM3pFb8aT8WK8Gx+z1iWjmDlAf2B8/gBF0Jgn</latexit><latexit sha1_base64="XiFZeV99ZjjcXty724hsPPGPMoY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIE3QitunBZ0T6gCWEyvWmHTh7MTIQSsnXjr7hxoYhb/8Cdf+O0zUJbD1w4nHMv997jJ5xJZVnfxtLyyuraemmjvLm1vbNr7u23ZZwKCi0a81h0fSKBswhaiikO3UQACX0OHX90NfE7DyAki6N7NU7ADckgYgGjRGnJM3HTa+AL7ASC0MzOs1qOGx7gO+xcA1cEB55ZsarWFHiR2AWpoAJNz/xy+jFNQ4gU5UTKnm0lys2IUIxyyMtOKiEhdEQG0NM0IiFIN5t+kuNjrfRxEAtdkcJT9fdERkIpx6GvO0OihnLem4j/eb1UBeduxqIkVRDR2aIg5VjFeBIL7jMBVPGxJoQKpm/FdEh0KEqHV9Yh2PMvL5J2rWpbVfv2tFK/LOIooUN0hE6Qjc5QHd2gJmohih7RM3pFb8aT8WK8Gx+z1iWjmDlAf2B8/gBF0Jgn</latexit>

Bf =
2kT

�2
<latexit sha1_base64="LTtPeRIaoLAnrwyDIFHALZTBmWw=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4KkkRdCOUunFZoS9oY5hMJu3QyYOZiVBCFm78FTcuFHHrR7jzb5y2WWjrgYHDOfdw5x4v4Uwqy/o21tY3Nre2Szvl3b39g0Pz6Lgr41QQ2iExj0Xfw5JyFtGOYorTfiIoDj1Oe97kZub3HqiQLI7aappQJ8SjiAWMYKUl16w03QBdo2EgMMnqk3aeDblO+/i+nrtm1apZc6BVYhekCgVarvk19GOShjRShGMpB7aVKCfDQjHCaV4eppImmEzwiA40jXBIpZPNj8jRmVZ8FMRCv0ihufo7keFQymno6ckQq7Fc9mbif94gVcGVk7EoSRWNyGJRkHKkYjRrBPlMUKL4VBNMBNN/RWSMdR9K91bWJdjLJ6+Sbr1mWzX77qLaaBZ1lKACp3AONlxCA26hBR0g8AjP8ApvxpPxYrwbH4vRNaPInMAfGJ8/iIKXYw==</latexit><latexit sha1_base64="LTtPeRIaoLAnrwyDIFHALZTBmWw=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4KkkRdCOUunFZoS9oY5hMJu3QyYOZiVBCFm78FTcuFHHrR7jzb5y2WWjrgYHDOfdw5x4v4Uwqy/o21tY3Nre2Szvl3b39g0Pz6Lgr41QQ2iExj0Xfw5JyFtGOYorTfiIoDj1Oe97kZub3HqiQLI7aappQJ8SjiAWMYKUl16w03QBdo2EgMMnqk3aeDblO+/i+nrtm1apZc6BVYhekCgVarvk19GOShjRShGMpB7aVKCfDQjHCaV4eppImmEzwiA40jXBIpZPNj8jRmVZ8FMRCv0ihufo7keFQymno6ckQq7Fc9mbif94gVcGVk7EoSRWNyGJRkHKkYjRrBPlMUKL4VBNMBNN/RWSMdR9K91bWJdjLJ6+Sbr1mWzX77qLaaBZ1lKACp3AONlxCA26hBR0g8AjP8ApvxpPxYrwbH4vRNaPInMAfGJ8/iIKXYw==</latexit><latexit sha1_base64="LTtPeRIaoLAnrwyDIFHALZTBmWw=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4KkkRdCOUunFZoS9oY5hMJu3QyYOZiVBCFm78FTcuFHHrR7jzb5y2WWjrgYHDOfdw5x4v4Uwqy/o21tY3Nre2Szvl3b39g0Pz6Lgr41QQ2iExj0Xfw5JyFtGOYorTfiIoDj1Oe97kZub3HqiQLI7aappQJ8SjiAWMYKUl16w03QBdo2EgMMnqk3aeDblO+/i+nrtm1apZc6BVYhekCgVarvk19GOShjRShGMpB7aVKCfDQjHCaV4eppImmEzwiA40jXBIpZPNj8jRmVZ8FMRCv0ihufo7keFQymno6ckQq7Fc9mbif94gVcGVk7EoSRWNyGJRkHKkYjRrBPlMUKL4VBNMBNN/RWSMdR9K91bWJdjLJ6+Sbr1mWzX77qLaaBZ1lKACp3AONlxCA26hBR0g8AjP8ApvxpPxYrwbH4vRNaPInMAfGJ8/iIKXYw==</latexit><latexit sha1_base64="LTtPeRIaoLAnrwyDIFHALZTBmWw=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4KkkRdCOUunFZoS9oY5hMJu3QyYOZiVBCFm78FTcuFHHrR7jzb5y2WWjrgYHDOfdw5x4v4Uwqy/o21tY3Nre2Szvl3b39g0Pz6Lgr41QQ2iExj0Xfw5JyFtGOYorTfiIoDj1Oe97kZub3HqiQLI7aappQJ8SjiAWMYKUl16w03QBdo2EgMMnqk3aeDblO+/i+nrtm1apZc6BVYhekCgVarvk19GOShjRShGMpB7aVKCfDQjHCaV4eppImmEzwiA40jXBIpZPNj8jRmVZ8FMRCv0ihufo7keFQymno6ckQq7Fc9mbif94gVcGVk7EoSRWNyGJRkHKkYjRrBPlMUKL4VBNMBNN/RWSMdR9K91bWJdjLJ6+Sbr1mWzX77qLaaBZ1lKACp3AONlxCA26hBR0g8AjP8ApvxpPxYrwbH4vRNaPInMAfGJ8/iIKXYw==</latexit>

PA = 2⇡AeBf�f
<latexit sha1_base64="aKSUBezVSrHRiIokEyuebHBGtW4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUmKoBuhrS5cVrAPaEKYTG/aoZMHMxOhhG7c+CtuXCji1n9w5984bbPQ1gMXDufcy733+AlnUlnWt1FYWV1b3yhulra2d3b3zP2DtoxTQaFFYx6Lrk8kcBZBSzHFoZsIIKHPoeOPrqd+5wGEZHF0r8YJuCEZRCxglCgteeZx06vjK1zFTsJw3QPc8ALs3ABXBAeeWbYq1gx4mdg5KaMcTc/8cvoxTUOIFOVEyp5tJcrNiFCMcpiUnFRCQuiIDKCnaURCkG42+2KCT7XSx0EsdEUKz9TfExkJpRyHvu4MiRrKRW8q/uf1UhVcuhmLklRBROeLgpRjFeNpJLjPBFDFx5oQKpi+FdMhEYQqHVxJh2AvvrxM2tWKbVXsu/NyrZHHUURH6ASdIRtdoBq6RU3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AWtKV7w==</latexit><latexit sha1_base64="aKSUBezVSrHRiIokEyuebHBGtW4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUmKoBuhrS5cVrAPaEKYTG/aoZMHMxOhhG7c+CtuXCji1n9w5984bbPQ1gMXDufcy733+AlnUlnWt1FYWV1b3yhulra2d3b3zP2DtoxTQaFFYx6Lrk8kcBZBSzHFoZsIIKHPoeOPrqd+5wGEZHF0r8YJuCEZRCxglCgteeZx06vjK1zFTsJw3QPc8ALs3ABXBAeeWbYq1gx4mdg5KaMcTc/8cvoxTUOIFOVEyp5tJcrNiFCMcpiUnFRCQuiIDKCnaURCkG42+2KCT7XSx0EsdEUKz9TfExkJpRyHvu4MiRrKRW8q/uf1UhVcuhmLklRBROeLgpRjFeNpJLjPBFDFx5oQKpi+FdMhEYQqHVxJh2AvvrxM2tWKbVXsu/NyrZHHUURH6ASdIRtdoBq6RU3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AWtKV7w==</latexit><latexit sha1_base64="aKSUBezVSrHRiIokEyuebHBGtW4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUmKoBuhrS5cVrAPaEKYTG/aoZMHMxOhhG7c+CtuXCji1n9w5984bbPQ1gMXDufcy733+AlnUlnWt1FYWV1b3yhulra2d3b3zP2DtoxTQaFFYx6Lrk8kcBZBSzHFoZsIIKHPoeOPrqd+5wGEZHF0r8YJuCEZRCxglCgteeZx06vjK1zFTsJw3QPc8ALs3ABXBAeeWbYq1gx4mdg5KaMcTc/8cvoxTUOIFOVEyp5tJcrNiFCMcpiUnFRCQuiIDKCnaURCkG42+2KCT7XSx0EsdEUKz9TfExkJpRyHvu4MiRrKRW8q/uf1UhVcuhmLklRBROeLgpRjFeNpJLjPBFDFx5oQKpi+FdMhEYQqHVxJh2AvvrxM2tWKbVXsu/NyrZHHUURH6ASdIRtdoBq6RU3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AWtKV7w==</latexit><latexit sha1_base64="aKSUBezVSrHRiIokEyuebHBGtW4=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUmKoBuhrS5cVrAPaEKYTG/aoZMHMxOhhG7c+CtuXCji1n9w5984bbPQ1gMXDufcy733+AlnUlnWt1FYWV1b3yhulra2d3b3zP2DtoxTQaFFYx6Lrk8kcBZBSzHFoZsIIKHPoeOPrqd+5wGEZHF0r8YJuCEZRCxglCgteeZx06vjK1zFTsJw3QPc8ALs3ABXBAeeWbYq1gx4mdg5KaMcTc/8cvoxTUOIFOVEyp5tJcrNiFCMcpiUnFRCQuiIDKCnaURCkG42+2KCT7XSx0EsdEUKz9TfExkJpRyHvu4MiRrKRW8q/uf1UhVcuhmLklRBROeLgpRjFeNpJLjPBFDFx5oQKpi+FdMhEYQqHVxJh2AvvrxM2tWKbVXsu/NyrZHHUURH6ASdIRtdoBq6RU3UQhQ9omf0it6MJ+PFeDc+5q0FI585RH9gfP4AWtKV7w==</latexit>

Ae =
�2

4⇡
=

�2

⌦A
<latexit sha1_base64="u95qUJdPIA0KCD/ItpIxR6KD2oY=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWZKQV0IrW7cWcE+oFOHTHqnDc08SDJCGeZb3Pgrblwo6krwY0wfC217IHA45x5u7vFizqSyrG8jt7K6tr6R3yxsbe/s7pn7B00ZJYJCg0Y8Em2PSOAshIZiikM7FkACj0PLG16P/dYjCMmi8F6NYugGpB8yn1GitOSaFzUX8CV2fEFo6nAd7JGHcpZWnJhlywznNoA+cWuZaxatkjUBXiT2jBTRDHXX/HR6EU0CCBXlRMqObcWqmxKhGOWQFZxEQkzokPSho2lIApDddHJihk+00sN+JPQLFZ6ofxMpCaQcBZ6eDIgayHlvLC7zOonyz7spC+NEQUini/yEYxXhcV+4xwRQxUeaECqY/iumA6JLUbrVgi7Bnj95kTTLJdsq2XeVYvVqVkceHaFjdIpsdIaq6AbVUQNR9IRe0Bt6N56NV+PD+JqO5oxZ5hD9g/HzC2W9o5w=</latexit><latexit sha1_base64="u95qUJdPIA0KCD/ItpIxR6KD2oY=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWZKQV0IrW7cWcE+oFOHTHqnDc08SDJCGeZb3Pgrblwo6krwY0wfC217IHA45x5u7vFizqSyrG8jt7K6tr6R3yxsbe/s7pn7B00ZJYJCg0Y8Em2PSOAshIZiikM7FkACj0PLG16P/dYjCMmi8F6NYugGpB8yn1GitOSaFzUX8CV2fEFo6nAd7JGHcpZWnJhlywznNoA+cWuZaxatkjUBXiT2jBTRDHXX/HR6EU0CCBXlRMqObcWqmxKhGOWQFZxEQkzokPSho2lIApDddHJihk+00sN+JPQLFZ6ofxMpCaQcBZ6eDIgayHlvLC7zOonyz7spC+NEQUini/yEYxXhcV+4xwRQxUeaECqY/iumA6JLUbrVgi7Bnj95kTTLJdsq2XeVYvVqVkceHaFjdIpsdIaq6AbVUQNR9IRe0Bt6N56NV+PD+JqO5oxZ5hD9g/HzC2W9o5w=</latexit><latexit sha1_base64="u95qUJdPIA0KCD/ItpIxR6KD2oY=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWZKQV0IrW7cWcE+oFOHTHqnDc08SDJCGeZb3Pgrblwo6krwY0wfC217IHA45x5u7vFizqSyrG8jt7K6tr6R3yxsbe/s7pn7B00ZJYJCg0Y8Em2PSOAshIZiikM7FkACj0PLG16P/dYjCMmi8F6NYugGpB8yn1GitOSaFzUX8CV2fEFo6nAd7JGHcpZWnJhlywznNoA+cWuZaxatkjUBXiT2jBTRDHXX/HR6EU0CCBXlRMqObcWqmxKhGOWQFZxEQkzokPSho2lIApDddHJihk+00sN+JPQLFZ6ofxMpCaQcBZ6eDIgayHlvLC7zOonyz7spC+NEQUini/yEYxXhcV+4xwRQxUeaECqY/iumA6JLUbrVgi7Bnj95kTTLJdsq2XeVYvVqVkceHaFjdIpsdIaq6AbVUQNR9IRe0Bt6N56NV+PD+JqO5oxZ5hD9g/HzC2W9o5w=</latexit><latexit sha1_base64="u95qUJdPIA0KCD/ItpIxR6KD2oY=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWZKQV0IrW7cWcE+oFOHTHqnDc08SDJCGeZb3Pgrblwo6krwY0wfC217IHA45x5u7vFizqSyrG8jt7K6tr6R3yxsbe/s7pn7B00ZJYJCg0Y8Em2PSOAshIZiikM7FkACj0PLG16P/dYjCMmi8F6NYugGpB8yn1GitOSaFzUX8CV2fEFo6nAd7JGHcpZWnJhlywznNoA+cWuZaxatkjUBXiT2jBTRDHXX/HR6EU0CCBXlRMqObcWqmxKhGOWQFZxEQkzokPSho2lIApDddHJihk+00sN+JPQLFZ6ofxMpCaQcBZ6eDIgayHlvLC7zOonyz7spC+NEQUini/yEYxXhcV+4xwRQxUeaECqY/iumA6JLUbrVgi7Bnj95kTTLJdsq2XeVYvVqVkceHaFjdIpsdIaq6AbVUQNR9IRe0Bt6N56NV+PD+JqO5oxZ5hD9g/HzC2W9o5w=</latexit>



Physical temperature vs antenna temperature

For an extended object with source solid angle Ws, 
And physical temperature Ts, then
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System Temperature
= total noise power detected, a result of many contributions
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System Temperature

= total noise power detected, a result of many contributions

⋅⋅⋅⋅+++−++= −
CMBspill

a
atmrcvrantsys TTeTTTT )1( τ

Tsys
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Receiver Gain Instability 
What happens:

Indistinguishable from:
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<latexit sha1_base64="eL9DxmhcvbGdhRDiYFyxmkrFqpw=">AAACI3icbVDNSsNAGNzUv1r/oh69LBahXkoigiIIpXrwWKG1hSaEzXaTLt1swu5GCKHv4sVX8eJBKV48+C5u2yDaOrAwzMzHt9/4CaNSWdanUVpZXVvfKG9WtrZ3dvfM/YMHGacCkw6OWSx6PpKEUU46iipGeokgKPIZ6fqjm6nffSRC0pi3VZYQN0IhpwHFSGnJM6+cW8IUgm0vl5kcw+sf5jRpWINOIBDOYZEK4TgP59Yp9MyqVbdmgMvELkgVFGh55sQZxDiNCFeYISn7tpUoN0dCUczIuOKkkiQIj1BI+ppyFBHp5rMbx/BEKwMYxEI/ruBM/T2Ro0jKLPJ1MkJqKBe9qfif109VcOnmlCepIhzPFwUpgyqG08LggAqCFcs0QVhQ/VeIh0i3onStFV2CvXjyMnk4q9tW3b4/rzaaRR1lcASOQQ3Y4AI0wB1ogQ7A4Am8gDfwbjwbr8bE+JhHS0Yxcwj+wPj6Bo0fou8=</latexit><latexit sha1_base64="eL9DxmhcvbGdhRDiYFyxmkrFqpw=">AAACI3icbVDNSsNAGNzUv1r/oh69LBahXkoigiIIpXrwWKG1hSaEzXaTLt1swu5GCKHv4sVX8eJBKV48+C5u2yDaOrAwzMzHt9/4CaNSWdanUVpZXVvfKG9WtrZ3dvfM/YMHGacCkw6OWSx6PpKEUU46iipGeokgKPIZ6fqjm6nffSRC0pi3VZYQN0IhpwHFSGnJM6+cW8IUgm0vl5kcw+sf5jRpWINOIBDOYZEK4TgP59Yp9MyqVbdmgMvELkgVFGh55sQZxDiNCFeYISn7tpUoN0dCUczIuOKkkiQIj1BI+ppyFBHp5rMbx/BEKwMYxEI/ruBM/T2Ro0jKLPJ1MkJqKBe9qfif109VcOnmlCepIhzPFwUpgyqG08LggAqCFcs0QVhQ/VeIh0i3onStFV2CvXjyMnk4q9tW3b4/rzaaRR1lcASOQQ3Y4AI0wB1ogQ7A4Am8gDfwbjwbr8bE+JhHS0Yxcwj+wPj6Bo0fou8=</latexit><latexit sha1_base64="eL9DxmhcvbGdhRDiYFyxmkrFqpw=">AAACI3icbVDNSsNAGNzUv1r/oh69LBahXkoigiIIpXrwWKG1hSaEzXaTLt1swu5GCKHv4sVX8eJBKV48+C5u2yDaOrAwzMzHt9/4CaNSWdanUVpZXVvfKG9WtrZ3dvfM/YMHGacCkw6OWSx6PpKEUU46iipGeokgKPIZ6fqjm6nffSRC0pi3VZYQN0IhpwHFSGnJM6+cW8IUgm0vl5kcw+sf5jRpWINOIBDOYZEK4TgP59Yp9MyqVbdmgMvELkgVFGh55sQZxDiNCFeYISn7tpUoN0dCUczIuOKkkiQIj1BI+ppyFBHp5rMbx/BEKwMYxEI/ruBM/T2Ro0jKLPJ1MkJqKBe9qfif109VcOnmlCepIhzPFwUpgyqG08LggAqCFcs0QVhQ/VeIh0i3onStFV2CvXjyMnk4q9tW3b4/rzaaRR1lcASOQQ3Y4AI0wB1ogQ7A4Am8gDfwbjwbr8bE+JhHS0Yxcwj+wPj6Bo0fou8=</latexit><latexit sha1_base64="eL9DxmhcvbGdhRDiYFyxmkrFqpw=">AAACI3icbVDNSsNAGNzUv1r/oh69LBahXkoigiIIpXrwWKG1hSaEzXaTLt1swu5GCKHv4sVX8eJBKV48+C5u2yDaOrAwzMzHt9/4CaNSWdanUVpZXVvfKG9WtrZ3dvfM/YMHGacCkw6OWSx6PpKEUU46iipGeokgKPIZ6fqjm6nffSRC0pi3VZYQN0IhpwHFSGnJM6+cW8IUgm0vl5kcw+sf5jRpWINOIBDOYZEK4TgP59Yp9MyqVbdmgMvELkgVFGh55sQZxDiNCFeYISn7tpUoN0dCUczIuOKkkiQIj1BI+ppyFBHp5rMbx/BEKwMYxEI/ruBM/T2Ro0jKLPJ1MkJqKBe9qfif109VcOnmlCepIhzPFwUpgyqG08LggAqCFcs0QVhQ/VeIh0i3onStFV2CvXjyMnk4q9tW3b4/rzaaRR1lcASOQQ3Y4AI0wB1ogQ7A4Am8gDfwbjwbr8bE+JhHS0Yxcwj+wPj6Bo0fou8=</latexit>

�P = g�Tsys

�
k�f

�
<latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="xAhNG/Ybo46T3jWCj4cXO28UAXs=">AAACE3icbZBLSwMxFIXv1FetVatbNxeLUDdlRhDdCIIuXFboC9phyKSZNjTzIMkIZegvceNfceNCEcGd/8a0HUFbDwROvpOQ3OMngitt219WYW19Y3OruF3aKe/u7VcOym0Vp5KyFo1FLLs+UUzwiLU014J1E8lI6AvW8cc3s7zzwKTicdTUk4S5IRlGPOCUaIO8ynn/lglNsIFXiEPEfNv0MjVRU+z7fFjD8Q8O5uAUvUrVrttz4apxclOFXA2v8tkfxDQNWaSpIEr1HDvRbkak5lSwaamfKpYQOiZD1jM2IiFTbjYfb4onhgwwiKVZkcY5/X0jI6FSk9A3J0OiR2o5m8H/sl6qg0s341GSahbRxUNBKlDHOOsKB1wyqsXEGEIlN39FOiKSUG0aLZkSnOWRV037rO7YdefehiIcwTHUwIELuIY7aEALKDzCM7zCm/VkvVjvi7oKVt7bIfyR9fENWJed4g==</latexit><latexit sha1_base64="xAhNG/Ybo46T3jWCj4cXO28UAXs=">AAACE3icbZBLSwMxFIXv1FetVatbNxeLUDdlRhDdCIIuXFboC9phyKSZNjTzIMkIZegvceNfceNCEcGd/8a0HUFbDwROvpOQ3OMngitt219WYW19Y3OruF3aKe/u7VcOym0Vp5KyFo1FLLs+UUzwiLU014J1E8lI6AvW8cc3s7zzwKTicdTUk4S5IRlGPOCUaIO8ynn/lglNsIFXiEPEfNv0MjVRU+z7fFjD8Q8O5uAUvUrVrttz4apxclOFXA2v8tkfxDQNWaSpIEr1HDvRbkak5lSwaamfKpYQOiZD1jM2IiFTbjYfb4onhgwwiKVZkcY5/X0jI6FSk9A3J0OiR2o5m8H/sl6qg0s341GSahbRxUNBKlDHOOsKB1wyqsXEGEIlN39FOiKSUG0aLZkSnOWRV037rO7YdefehiIcwTHUwIELuIY7aEALKDzCM7zCm/VkvVjvi7oKVt7bIfyR9fENWJed4g==</latexit><latexit sha1_base64="vF9cXWySxpD+z7WST/F110sK4I8=">AAACHnicbZDNSgMxFIUz9a/Wv6pLNxeLUDdlRhDdCEVduKzQ1kJbhkyamYZmMkOSEcrQJ3Hjq7hxoYjgSt/GdDqCth4InHz3XpJ7vJgzpW37yyosLa+srhXXSxubW9s75d29tooSSWiLRDySHQ8rypmgLc00p51YUhx6nN55o6tp/e6eSsUi0dTjmPZDHAjmM4K1QW75tHdNucbQgAuAACC/Nt1UjdUEeh4LqjD6wX4GjsEtV+yanQkWjZObCsrVcMsfvUFEkpAKTThWquvYse6nWGpGOJ2UeomiMSYjHNCusQKHVPXTbL0JHBkyAD+S5ggNGf09keJQqXHomc4Q66Gar03hf7Vuov3zfspEnGgqyOwhP+GgI5hmBQMmKdF8bAwmkpm/AhliiYk2iZZMCM78youmfVJz7Jpza1fql3kcRXSADlEVOegM1dENaqAWIugBPaEX9Go9Ws/Wm/U+ay1Y+cw++iPr8xstHZ9n</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit><latexit sha1_base64="vriEmWb8K9USHFPGaryJZIusL4g=">AAACHnicbZDLSgMxFIYz9VbrrerSzcEi1E2ZEUU3QlEXLiv0Bm0ZMmlmGprJDElGKEOfxI2v4saFIoIrfRvTdgRt/SHw5zvnkJzfizlT2ra/rNzS8srqWn69sLG5tb1T3N1rqiiRhDZIxCPZ9rCinAna0Exz2o4lxaHHacsbXk/qrXsqFYtEXY9i2gtxIJjPCNYGucWz7g3lGkMNLgECgOxad1M1UmPoeiwow/AH+1NwDG6xZFfsqWDROJkpoUw1t/jR7UckCanQhGOlOo4d616KpWaE03GhmygaYzLEAe0YK3BIVS+drjeGI0P64EfSHKFhSn9PpDhUahR6pjPEeqDmaxP4X62TaP+ilzIRJ5oKMnvITzjoCCZZQZ9JSjQfGYOJZOavQAZYYqJNogUTgjO/8qJpnlQcu+LcnZaqV1kceXSADlEZOegcVdEtqqEGIugBPaEX9Go9Ws/Wm/U+a81Z2cw++iPr8xsuXZ9r</latexit>

�P = �gTsys

�
k�f

�
<latexit sha1_base64="jicxFs0RZ0kKhKXHpoWNvvMzq+A=">AAACH3icbZDLSsNAFIYn9VbrrerSzcEi1E1JRNSNUNSFywq9QVvCZDpph04mYWYihNA3ceOruHGhiLjr2zhtI2jrgYGP/z+HM+f3Is6Utu2JlVtZXVvfyG8WtrZ3dveK+wdNFcaS0AYJeSjbHlaUM0EbmmlO25GkOPA4bXmj26nfeqRSsVDUdRLRXoAHgvmMYG0kt3jRvaNcY6jBNUDGAwCou6lK1Bi6HhuUYfRj+TPhFNxiya7Ys4JlcDIooaxqbvGr2w9JHFChCcdKdRw70r0US80Ip+NCN1Y0wmSEB7RjUOCAql46u28MJ0bpgx9K84SGmfp7IsWBUkngmc4A66Fa9Kbif14n1v5VL2UiijUVZL7IjznoEKZhQZ9JSjRPDGAimfkrkCGWmGgTacGE4CyevAzNs4pjV5yH81L1Josjj47QMSojB12iKrpHNdRABD2hF/SG3q1n69X6sD7nrTkrmzlEf8qafAORKZ+V</latexit><latexit sha1_base64="jicxFs0RZ0kKhKXHpoWNvvMzq+A=">AAACH3icbZDLSsNAFIYn9VbrrerSzcEi1E1JRNSNUNSFywq9QVvCZDpph04mYWYihNA3ceOruHGhiLjr2zhtI2jrgYGP/z+HM+f3Is6Utu2JlVtZXVvfyG8WtrZ3dveK+wdNFcaS0AYJeSjbHlaUM0EbmmlO25GkOPA4bXmj26nfeqRSsVDUdRLRXoAHgvmMYG0kt3jRvaNcY6jBNUDGAwCou6lK1Bi6HhuUYfRj+TPhFNxiya7Ys4JlcDIooaxqbvGr2w9JHFChCcdKdRw70r0US80Ip+NCN1Y0wmSEB7RjUOCAql46u28MJ0bpgx9K84SGmfp7IsWBUkngmc4A66Fa9Kbif14n1v5VL2UiijUVZL7IjznoEKZhQZ9JSjRPDGAimfkrkCGWmGgTacGE4CyevAzNs4pjV5yH81L1Josjj47QMSojB12iKrpHNdRABD2hF/SG3q1n69X6sD7nrTkrmzlEf8qafAORKZ+V</latexit><latexit sha1_base64="jicxFs0RZ0kKhKXHpoWNvvMzq+A=">AAACH3icbZDLSsNAFIYn9VbrrerSzcEi1E1JRNSNUNSFywq9QVvCZDpph04mYWYihNA3ceOruHGhiLjr2zhtI2jrgYGP/z+HM+f3Is6Utu2JlVtZXVvfyG8WtrZ3dveK+wdNFcaS0AYJeSjbHlaUM0EbmmlO25GkOPA4bXmj26nfeqRSsVDUdRLRXoAHgvmMYG0kt3jRvaNcY6jBNUDGAwCou6lK1Bi6HhuUYfRj+TPhFNxiya7Ys4JlcDIooaxqbvGr2w9JHFChCcdKdRw70r0US80Ip+NCN1Y0wmSEB7RjUOCAql46u28MJ0bpgx9K84SGmfp7IsWBUkngmc4A66Fa9Kbif14n1v5VL2UiijUVZL7IjznoEKZhQZ9JSjRPDGAimfkrkCGWmGgTacGE4CyevAzNs4pjV5yH81L1Josjj47QMSojB12iKrpHNdRABD2hF/SG3q1n69X6sD7nrTkrmzlEf8qafAORKZ+V</latexit><latexit sha1_base64="jicxFs0RZ0kKhKXHpoWNvvMzq+A=">AAACH3icbZDLSsNAFIYn9VbrrerSzcEi1E1JRNSNUNSFywq9QVvCZDpph04mYWYihNA3ceOruHGhiLjr2zhtI2jrgYGP/z+HM+f3Is6Utu2JlVtZXVvfyG8WtrZ3dveK+wdNFcaS0AYJeSjbHlaUM0EbmmlO25GkOPA4bXmj26nfeqRSsVDUdRLRXoAHgvmMYG0kt3jRvaNcY6jBNUDGAwCou6lK1Bi6HhuUYfRj+TPhFNxiya7Ys4JlcDIooaxqbvGr2w9JHFChCcdKdRw70r0US80Ip+NCN1Y0wmSEB7RjUOCAql46u28MJ0bpgx9K84SGmfp7IsWBUkngmc4A66Fa9Kbif14n1v5VL2UiijUVZL7IjznoEKZhQZ9JSjRPDGAimfkrkCGWmGgTacGE4CyevAzNs4pjV5yH81L1Josjj47QMSojB12iKrpHNdRABD2hF/SG3q1n69X6sD7nrTkrmzlEf8qafAORKZ+V</latexit>

P = gTsys

�
k�f

�
<latexit sha1_base64="s8aBYgSXC694ul40waOe2bFFAO4=">AAACE3icbVBNS8NAEN34WetX1aOXwSJUDyURQS9CUQ8eK/QLmhA22027dLMJuxuhhP4HL/4VLx4U8erFm//GbZuDtj4YeLw3w8y8IOFMadv+tpaWV1bX1gsbxc2t7Z3d0t5+S8WpJLRJYh7LToAV5UzQpmaa004iKY4CTtvB8Gbitx+oVCwWDT1KqBfhvmAhI1gbyS+dQh2uAKBvquFnaqTG4AasX4EhuLeUawzhVDgBv1S2q/YUsEicnJRRjrpf+nJ7MUkjKjThWKmuYyfay7DUjHA6LrqpogkmQ9ynXUMFjqjysulPYzg2Sg/CWJoSGqbq74kMR0qNosB0RlgP1Lw3Ef/zuqkOL72MiSTVVJDZojDloGOYBAQ9JinRfGQIJpKZW4EMsMREmxiLJgRn/uVF0jqrOnbVuT8v167zOAroEB2hCnLQBaqhO1RHTUTQI3pGr+jNerJerHfrY9a6ZOUzB+gPrM8fG/6akQ==</latexit><latexit sha1_base64="s8aBYgSXC694ul40waOe2bFFAO4=">AAACE3icbVBNS8NAEN34WetX1aOXwSJUDyURQS9CUQ8eK/QLmhA22027dLMJuxuhhP4HL/4VLx4U8erFm//GbZuDtj4YeLw3w8y8IOFMadv+tpaWV1bX1gsbxc2t7Z3d0t5+S8WpJLRJYh7LToAV5UzQpmaa004iKY4CTtvB8Gbitx+oVCwWDT1KqBfhvmAhI1gbyS+dQh2uAKBvquFnaqTG4AasX4EhuLeUawzhVDgBv1S2q/YUsEicnJRRjrpf+nJ7MUkjKjThWKmuYyfay7DUjHA6LrqpogkmQ9ynXUMFjqjysulPYzg2Sg/CWJoSGqbq74kMR0qNosB0RlgP1Lw3Ef/zuqkOL72MiSTVVJDZojDloGOYBAQ9JinRfGQIJpKZW4EMsMREmxiLJgRn/uVF0jqrOnbVuT8v167zOAroEB2hCnLQBaqhO1RHTUTQI3pGr+jNerJerHfrY9a6ZOUzB+gPrM8fG/6akQ==</latexit><latexit sha1_base64="s8aBYgSXC694ul40waOe2bFFAO4=">AAACE3icbVBNS8NAEN34WetX1aOXwSJUDyURQS9CUQ8eK/QLmhA22027dLMJuxuhhP4HL/4VLx4U8erFm//GbZuDtj4YeLw3w8y8IOFMadv+tpaWV1bX1gsbxc2t7Z3d0t5+S8WpJLRJYh7LToAV5UzQpmaa004iKY4CTtvB8Gbitx+oVCwWDT1KqBfhvmAhI1gbyS+dQh2uAKBvquFnaqTG4AasX4EhuLeUawzhVDgBv1S2q/YUsEicnJRRjrpf+nJ7MUkjKjThWKmuYyfay7DUjHA6LrqpogkmQ9ynXUMFjqjysulPYzg2Sg/CWJoSGqbq74kMR0qNosB0RlgP1Lw3Ef/zuqkOL72MiSTVVJDZojDloGOYBAQ9JinRfGQIJpKZW4EMsMREmxiLJgRn/uVF0jqrOnbVuT8v167zOAroEB2hCnLQBaqhO1RHTUTQI3pGr+jNerJerHfrY9a6ZOUzB+gPrM8fG/6akQ==</latexit><latexit sha1_base64="s8aBYgSXC694ul40waOe2bFFAO4=">AAACE3icbVBNS8NAEN34WetX1aOXwSJUDyURQS9CUQ8eK/QLmhA22027dLMJuxuhhP4HL/4VLx4U8erFm//GbZuDtj4YeLw3w8y8IOFMadv+tpaWV1bX1gsbxc2t7Z3d0t5+S8WpJLRJYh7LToAV5UzQpmaa004iKY4CTtvB8Gbitx+oVCwWDT1KqBfhvmAhI1gbyS+dQh2uAKBvquFnaqTG4AasX4EhuLeUawzhVDgBv1S2q/YUsEicnJRRjrpf+nJ7MUkjKjThWKmuYyfay7DUjHA6LrqpogkmQ9ynXUMFjqjysulPYzg2Sg/CWJoSGqbq74kMR0qNosB0RlgP1Lw3Ef/zuqkOL72MiSTVVJDZojDloGOYBAQ9JinRfGQIJpKZW4EMsMREmxiLJgRn/uVF0jqrOnbVuT8v167zOAroEB2hCnLQBaqhO1RHTUTQI3pGr+jNerJerHfrY9a6ZOUzB+gPrM8fG/6akQ==</latexit>
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<latexit sha1_base64="iwkZ9MkFe4MnqlutS/8J9Xxdw1s=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCq5AUQTdC1YUuK/YGbQiT6aQdOpmEmYkQQt7Cja/ixoUibnXn2zhtQ9HWHwZ+vnMOZ87vx4xKZdvfxtLyyuraemmjvLm1vbNr7u23ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO2Prsf19gMRkka8odKYuCEacBpQjJRGnmnBe3gBe4FAOKuOGl4mU5nn2aVH8hmf0ZvcMyu2ZU8EF41TmAooVPfMr14/wklIuMIMSdl17Fi5GRKKYkbyci+RJEZ4hAakqy1HIZFuNrkrh8ea9GEQCf24ghP6eyJDoZRp6OvOEKmhnK+N4X+1bqKCczejPE4U4Xi6KEgYVBEchwT7VBCsWKoNwoLqv0I8RDoLpaMs6xCc+ZMXTatqObbl3J1WaldFHCVwCI7ACXDAGaiBW1AHTYDBI3gGr+DNeDJejHfjY9q6ZBQzB+CPjM8ftjGfsQ==</latexit><latexit sha1_base64="iwkZ9MkFe4MnqlutS/8J9Xxdw1s=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCq5AUQTdC1YUuK/YGbQiT6aQdOpmEmYkQQt7Cja/ixoUibnXn2zhtQ9HWHwZ+vnMOZ87vx4xKZdvfxtLyyuraemmjvLm1vbNr7u23ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO2Prsf19gMRkka8odKYuCEacBpQjJRGnmnBe3gBe4FAOKuOGl4mU5nn2aVH8hmf0ZvcMyu2ZU8EF41TmAooVPfMr14/wklIuMIMSdl17Fi5GRKKYkbyci+RJEZ4hAakqy1HIZFuNrkrh8ea9GEQCf24ghP6eyJDoZRp6OvOEKmhnK+N4X+1bqKCczejPE4U4Xi6KEgYVBEchwT7VBCsWKoNwoLqv0I8RDoLpaMs6xCc+ZMXTatqObbl3J1WaldFHCVwCI7ACXDAGaiBW1AHTYDBI3gGr+DNeDJejHfjY9q6ZBQzB+CPjM8ftjGfsQ==</latexit><latexit sha1_base64="iwkZ9MkFe4MnqlutS/8J9Xxdw1s=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCq5AUQTdC1YUuK/YGbQiT6aQdOpmEmYkQQt7Cja/ixoUibnXn2zhtQ9HWHwZ+vnMOZ87vx4xKZdvfxtLyyuraemmjvLm1vbNr7u23ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO2Prsf19gMRkka8odKYuCEacBpQjJRGnmnBe3gBe4FAOKuOGl4mU5nn2aVH8hmf0ZvcMyu2ZU8EF41TmAooVPfMr14/wklIuMIMSdl17Fi5GRKKYkbyci+RJEZ4hAakqy1HIZFuNrkrh8ea9GEQCf24ghP6eyJDoZRp6OvOEKmhnK+N4X+1bqKCczejPE4U4Xi6KEgYVBEchwT7VBCsWKoNwoLqv0I8RDoLpaMs6xCc+ZMXTatqObbl3J1WaldFHCVwCI7ACXDAGaiBW1AHTYDBI3gGr+DNeDJejHfjY9q6ZBQzB+CPjM8ftjGfsQ==</latexit><latexit sha1_base64="iwkZ9MkFe4MnqlutS/8J9Xxdw1s=">AAACF3icbZDLSsNAFIYnXmu9RV26GSyCq5AUQTdC1YUuK/YGbQiT6aQdOpmEmYkQQt7Cja/ixoUibnXn2zhtQ9HWHwZ+vnMOZ87vx4xKZdvfxtLyyuraemmjvLm1vbNr7u23ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO2Prsf19gMRkka8odKYuCEacBpQjJRGnmnBe3gBe4FAOKuOGl4mU5nn2aVH8hmf0ZvcMyu2ZU8EF41TmAooVPfMr14/wklIuMIMSdl17Fi5GRKKYkbyci+RJEZ4hAakqy1HIZFuNrkrh8ea9GEQCf24ghP6eyJDoZRp6OvOEKmhnK+N4X+1bqKCczejPE4U4Xi6KEgYVBEchwT7VBCsWKoNwoLqv0I8RDoLpaMs6xCc+ZMXTatqObbl3J1WaldFHCVwCI7ACXDAGaiBW1AHTYDBI3gGr+DNeDJejHfjY9q6ZBQzB+CPjM8ftjGfsQ==</latexit>
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<latexit sha1_base64="uP3bwtXCBU62bpbgtgTcUU994h0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdCMUXeiyYl/QhDCZTtqhM5MwMxFKyB+48VfcuFDErVt3/o3TNgttPXDhcM693HtPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOOrid+54FIRWPR1OOE+BwNBI0oRtpIgX0MPUUHHAX38BJ6kUQ4K4SsGWRqrPI8z27ywK46NWcKuEjcglRBgUZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkFS9VJEF4hAakZ6hAnCg/m/6TwyOj9GEUS1NCw6n6eyJDXKkxD00nR3qo5r2J+J/XS3V04WdUJKkmAs8WRSmDOoaTcGCfSoI1GxuCsKTmVoiHyISiTYQVE4I7//IiaZ/WXKfm3p1V61dFHGVwAA7BCXDBOaiDW9AALYDBI3gGr+DNerJerHfrY9ZasoqZffAH1ucPVHyc4A==</latexit><latexit sha1_base64="uP3bwtXCBU62bpbgtgTcUU994h0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdCMUXeiyYl/QhDCZTtqhM5MwMxFKyB+48VfcuFDErVt3/o3TNgttPXDhcM693HtPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOOrid+54FIRWPR1OOE+BwNBI0oRtpIgX0MPUUHHAX38BJ6kUQ4K4SsGWRqrPI8z27ywK46NWcKuEjcglRBgUZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkFS9VJEF4hAakZ6hAnCg/m/6TwyOj9GEUS1NCw6n6eyJDXKkxD00nR3qo5r2J+J/XS3V04WdUJKkmAs8WRSmDOoaTcGCfSoI1GxuCsKTmVoiHyISiTYQVE4I7//IiaZ/WXKfm3p1V61dFHGVwAA7BCXDBOaiDW9AALYDBI3gGr+DNerJerHfrY9ZasoqZffAH1ucPVHyc4A==</latexit><latexit sha1_base64="uP3bwtXCBU62bpbgtgTcUU994h0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdCMUXeiyYl/QhDCZTtqhM5MwMxFKyB+48VfcuFDErVt3/o3TNgttPXDhcM693HtPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOOrid+54FIRWPR1OOE+BwNBI0oRtpIgX0MPUUHHAX38BJ6kUQ4K4SsGWRqrPI8z27ywK46NWcKuEjcglRBgUZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkFS9VJEF4hAakZ6hAnCg/m/6TwyOj9GEUS1NCw6n6eyJDXKkxD00nR3qo5r2J+J/XS3V04WdUJKkmAs8WRSmDOoaTcGCfSoI1GxuCsKTmVoiHyISiTYQVE4I7//IiaZ/WXKfm3p1V61dFHGVwAA7BCXDBOaiDW9AALYDBI3gGr+DNerJerHfrY9ZasoqZffAH1ucPVHyc4A==</latexit><latexit sha1_base64="uP3bwtXCBU62bpbgtgTcUU994h0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVRIRdCMUXeiyYl/QhDCZTtqhM5MwMxFKyB+48VfcuFDErVt3/o3TNgttPXDhcM693HtPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZEijArS0lQz0k0kQTxkpBOOrid+54FIRWPR1OOE+BwNBI0oRtpIgX0MPUUHHAX38BJ6kUQ4K4SsGWRqrPI8z27ywK46NWcKuEjcglRBgUZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkFS9VJEF4hAakZ6hAnCg/m/6TwyOj9GEUS1NCw6n6eyJDXKkxD00nR3qo5r2J+J/XS3V04WdUJKkmAs8WRSmDOoaTcGCfSoI1GxuCsKTmVoiHyISiTYQVE4I7//IiaZ/WXKfm3p1V61dFHGVwAA7BCXDBOaiDW9AALYDBI3gGr+DNerJerHfrY9ZasoqZffAH1ucPVHyc4A==</latexit>

�S =
Tsys

G
p
npt�f

<latexit sha1_base64="VL3BIrA7l8pBMPmUzTTkFvM5ShI=">AAACHXicbVBNS8NAEN34WetX1aOXxSJ4KokU9CIUFfSoaFVoSthsN3XpZhN3J0JY8ke8+Fe8eFDEgxfx37itOWjrg4HHezPMzAtTwTW47pczNT0zOzdfWaguLi2vrNbW1q90kinK2jQRiboJiWaCS9YGDoLdpIqROBTsOhwcDf3re6Y0T+Ql5CnrxqQvecQpASsFtaaveT8mgbko8AH2I0WouQyMznVRmBNf3ykwMkgxYP+YCSA4KopqUKu7DXcEPEm8ktRRibOg9uH3EprFTAIVROuO56bQNUQBp4IVVT/TLCV0QPqsY6kkMdNdM/quwNtW6eEoUbYk4JH6e8KQWOs8Dm1nTOBWj3tD8T+vk0G03zVcphkwSX8WRZnAkOBhVLjHFaMgcksIVdzeiuktsQmBDXQYgjf+8iS52m14bsM7b9Zbh2UcFbSJttAO8tAeaqFTdIbaiKIH9IRe0Kvz6Dw7b877T+uUU85soD9wPr8B65aiZQ==</latexit><latexit sha1_base64="VL3BIrA7l8pBMPmUzTTkFvM5ShI=">AAACHXicbVBNS8NAEN34WetX1aOXxSJ4KokU9CIUFfSoaFVoSthsN3XpZhN3J0JY8ke8+Fe8eFDEgxfx37itOWjrg4HHezPMzAtTwTW47pczNT0zOzdfWaguLi2vrNbW1q90kinK2jQRiboJiWaCS9YGDoLdpIqROBTsOhwcDf3re6Y0T+Ql5CnrxqQvecQpASsFtaaveT8mgbko8AH2I0WouQyMznVRmBNf3ykwMkgxYP+YCSA4KopqUKu7DXcEPEm8ktRRibOg9uH3EprFTAIVROuO56bQNUQBp4IVVT/TLCV0QPqsY6kkMdNdM/quwNtW6eEoUbYk4JH6e8KQWOs8Dm1nTOBWj3tD8T+vk0G03zVcphkwSX8WRZnAkOBhVLjHFaMgcksIVdzeiuktsQmBDXQYgjf+8iS52m14bsM7b9Zbh2UcFbSJttAO8tAeaqFTdIbaiKIH9IRe0Kvz6Dw7b877T+uUU85soD9wPr8B65aiZQ==</latexit><latexit sha1_base64="VL3BIrA7l8pBMPmUzTTkFvM5ShI=">AAACHXicbVBNS8NAEN34WetX1aOXxSJ4KokU9CIUFfSoaFVoSthsN3XpZhN3J0JY8ke8+Fe8eFDEgxfx37itOWjrg4HHezPMzAtTwTW47pczNT0zOzdfWaguLi2vrNbW1q90kinK2jQRiboJiWaCS9YGDoLdpIqROBTsOhwcDf3re6Y0T+Ql5CnrxqQvecQpASsFtaaveT8mgbko8AH2I0WouQyMznVRmBNf3ykwMkgxYP+YCSA4KopqUKu7DXcEPEm8ktRRibOg9uH3EprFTAIVROuO56bQNUQBp4IVVT/TLCV0QPqsY6kkMdNdM/quwNtW6eEoUbYk4JH6e8KQWOs8Dm1nTOBWj3tD8T+vk0G03zVcphkwSX8WRZnAkOBhVLjHFaMgcksIVdzeiuktsQmBDXQYgjf+8iS52m14bsM7b9Zbh2UcFbSJttAO8tAeaqFTdIbaiKIH9IRe0Kvz6Dw7b877T+uUU85soD9wPr8B65aiZQ==</latexit><latexit sha1_base64="VL3BIrA7l8pBMPmUzTTkFvM5ShI=">AAACHXicbVBNS8NAEN34WetX1aOXxSJ4KokU9CIUFfSoaFVoSthsN3XpZhN3J0JY8ke8+Fe8eFDEgxfx37itOWjrg4HHezPMzAtTwTW47pczNT0zOzdfWaguLi2vrNbW1q90kinK2jQRiboJiWaCS9YGDoLdpIqROBTsOhwcDf3re6Y0T+Ql5CnrxqQvecQpASsFtaaveT8mgbko8AH2I0WouQyMznVRmBNf3ykwMkgxYP+YCSA4KopqUKu7DXcEPEm8ktRRibOg9uH3EprFTAIVROuO56bQNUQBp4IVVT/TLCV0QPqsY6kkMdNdM/quwNtW6eEoUbYk4JH6e8KQWOs8Dm1nTOBWj3tD8T+vk0G03zVcphkwSX8WRZnAkOBhVLjHFaMgcksIVdzeiuktsQmBDXQYgjf+8iS52m14bsM7b9Zbh2UcFbSJttAO8tAeaqFTdIbaiKIH9IRe0Kvz6Dw7b877T+uUU85soD9wPr8B65aiZQ==</latexit>
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<latexit sha1_base64="0gjibiyuAXUIevxy01Nr9P/k82Y=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJIi6EWoetBjBfsBbQib7aRdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFsrq2vrG5ulrfL2zu7evn1w2FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Gbqdx5BKhaLB50l4EVkKFjIKNFG8u3KLb7E/VASml/5MMnreDzx7apTc2bAy8QtSBUVaPr2V38Q0zQCoSknSvVcJ9FeTqRmlMOk3E8VJISOyRB6hgoSgfLy2fETfGKUAQ5jaUpoPFN/T+QkUiqLAtMZET1Si95U/M/rpTq88HImklSDoPNFYcqxjvE0CTxgEqjmmSGESmZuxXRETBLa5FU2IbiLLy+Tdr3mOjX3/qzauC7iKKEjdIxOkYvOUQPdoSZqIYoy9Ixe0Zv1ZL1Y79bHvHXFKmYq6A+szx82lJPX</latexit><latexit sha1_base64="0gjibiyuAXUIevxy01Nr9P/k82Y=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJIi6EWoetBjBfsBbQib7aRdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFsrq2vrG5ulrfL2zu7evn1w2FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Gbqdx5BKhaLB50l4EVkKFjIKNFG8u3KLb7E/VASml/5MMnreDzx7apTc2bAy8QtSBUVaPr2V38Q0zQCoSknSvVcJ9FeTqRmlMOk3E8VJISOyRB6hgoSgfLy2fETfGKUAQ5jaUpoPFN/T+QkUiqLAtMZET1Si95U/M/rpTq88HImklSDoPNFYcqxjvE0CTxgEqjmmSGESmZuxXRETBLa5FU2IbiLLy+Tdr3mOjX3/qzauC7iKKEjdIxOkYvOUQPdoSZqIYoy9Ixe0Zv1ZL1Y79bHvHXFKmYq6A+szx82lJPX</latexit><latexit sha1_base64="0gjibiyuAXUIevxy01Nr9P/k82Y=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJIi6EWoetBjBfsBbQib7aRdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFsrq2vrG5ulrfL2zu7evn1w2FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Gbqdx5BKhaLB50l4EVkKFjIKNFG8u3KLb7E/VASml/5MMnreDzx7apTc2bAy8QtSBUVaPr2V38Q0zQCoSknSvVcJ9FeTqRmlMOk3E8VJISOyRB6hgoSgfLy2fETfGKUAQ5jaUpoPFN/T+QkUiqLAtMZET1Si95U/M/rpTq88HImklSDoPNFYcqxjvE0CTxgEqjmmSGESmZuxXRETBLa5FU2IbiLLy+Tdr3mOjX3/qzauC7iKKEjdIxOkYvOUQPdoSZqIYoy9Ixe0Zv1ZL1Y79bHvHXFKmYq6A+szx82lJPX</latexit><latexit sha1_base64="0gjibiyuAXUIevxy01Nr9P/k82Y=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJIi6EWoetBjBfsBbQib7aRdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFsrq2vrG5ulrfL2zu7evn1w2FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Gbqdx5BKhaLB50l4EVkKFjIKNFG8u3KLb7E/VASml/5MMnreDzx7apTc2bAy8QtSBUVaPr2V38Q0zQCoSknSvVcJ9FeTqRmlMOk3E8VJISOyRB6hgoSgfLy2fETfGKUAQ5jaUpoPFN/T+QkUiqLAtMZET1Si95U/M/rpTq88HImklSDoPNFYcqxjvE0CTxgEqjmmSGESmZuxXRETBLa5FU2IbiLLy+Tdr3mOjX3/qzauC7iKKEjdIxOkYvOUQPdoSZqIYoy9Ixe0Zv1ZL1Y79bHvHXFKmYq6A+szx82lJPX</latexit>

= S.E.F.D.
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