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A simple question* 

Is gravity quantum as the other fundamental forces?



Superposition of Massive Objects and Quantumness of Gravity

Q1: Can we argue that gravity ought to be quantum?

Quantum superposition of Massive Objects and the Quantization of Gravity 
AB, R. Wald, F. Giacomini, E. Castro-Ruiz, C. Brukner and M. Aspelmeyer 
ArXiv: 1807.07015

A1: Yes if we assume known physics to hold

Take at home message: 

A consistent picture for entanglement of massive objects through gravity 
necessarily requires (linearized) gravity to be quantum  

Q2: How general is the argument?

A2: In order to avoid inconsistencies with known physics gravity must be 
quantum……however the last word is left to experiments



1.A Gedankenexperiment



A gedankenexperiment:

De Palma, Giovannetti, Mari; Scientific Reports 6, 22777 (2016)
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A gedankenexperiment:

De Palma, Giovannetti, Mari; Scientific Reports 6, 22777 (2016)
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• Up until now we have used Schrödinger eq. evolution with a Newton/Coulomb potential 

• Implicit assumption: the gravitational/Coulomb potential can entangle the two particles 

• “Weaker” assumption: Bob acquires “which-path” information on Alice
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Guess What Game:



• Up until now we have used Schrödinger eq. evolution with a Newton/Coulomb potential 

• Implicit assumption: the gravitational/Coulomb potential can entangle the two particles 

• “Weaker” assumption: Bob acquires “which-path” information on Alice

Guess What Game:
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<latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit>

t = 0
<latexit sha1_base64="Pj97/oRjsD1qdD+YdVO+L070Z6A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3d2E3Y1QSv+CFw+KePUPefPfmKQ5aOuDgcd7M8zMC2LBjXXdb6e0tr6xuVXeruzs7u0fVA+P2iZKNMMWi0SkuwE1KLjCluVWYDfWSGUgsBNM7jK/84Ta8Eg92mmMvqQjxUPOqM2lG7cyqNbcupuDrBKvIDUo0BxUv/rDiCUSlWWCGtPz3Nj6M6otZwLnlX5iMKZsQkfYS6miEo0/y2+dk7NUGZIw0mkpS3L198SMSmOmMkg7JbVjs+xl4n9eL7HhtT/jKk4sKrZYFCaC2Ihkj5Mh18ismKaEMs3TWwkbU02ZTePJQvCWX14l7Yu659a9h8ta47aIowwncArn4MEVNOAemtACBmN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/BVuNjQ==</latexit><latexit sha1_base64="Pj97/oRjsD1qdD+YdVO+L070Z6A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3d2E3Y1QSv+CFw+KePUPefPfmKQ5aOuDgcd7M8zMC2LBjXXdb6e0tr6xuVXeruzs7u0fVA+P2iZKNMMWi0SkuwE1KLjCluVWYDfWSGUgsBNM7jK/84Ta8Eg92mmMvqQjxUPOqM2lG7cyqNbcupuDrBKvIDUo0BxUv/rDiCUSlWWCGtPz3Nj6M6otZwLnlX5iMKZsQkfYS6miEo0/y2+dk7NUGZIw0mkpS3L198SMSmOmMkg7JbVjs+xl4n9eL7HhtT/jKk4sKrZYFCaC2Ihkj5Mh18ismKaEMs3TWwkbU02ZTePJQvCWX14l7Yu659a9h8ta47aIowwncArn4MEVNOAemtACBmN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/BVuNjQ==</latexit><latexit sha1_base64="Pj97/oRjsD1qdD+YdVO+L070Z6A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3d2E3Y1QSv+CFw+KePUPefPfmKQ5aOuDgcd7M8zMC2LBjXXdb6e0tr6xuVXeruzs7u0fVA+P2iZKNMMWi0SkuwE1KLjCluVWYDfWSGUgsBNM7jK/84Ta8Eg92mmMvqQjxUPOqM2lG7cyqNbcupuDrBKvIDUo0BxUv/rDiCUSlWWCGtPz3Nj6M6otZwLnlX5iMKZsQkfYS6miEo0/y2+dk7NUGZIw0mkpS3L198SMSmOmMkg7JbVjs+xl4n9eL7HhtT/jKk4sKrZYFCaC2Ihkj5Mh18ismKaEMs3TWwkbU02ZTePJQvCWX14l7Yu659a9h8ta47aIowwncArn4MEVNOAemtACBmN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/BVuNjQ==</latexit><latexit sha1_base64="Pj97/oRjsD1qdD+YdVO+L070Z6A=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtIu3d2E3Y1QSv+CFw+KePUPefPfmKQ5aOuDgcd7M8zMC2LBjXXdb6e0tr6xuVXeruzs7u0fVA+P2iZKNMMWi0SkuwE1KLjCluVWYDfWSGUgsBNM7jK/84Ta8Eg92mmMvqQjxUPOqM2lG7cyqNbcupuDrBKvIDUo0BxUv/rDiCUSlWWCGtPz3Nj6M6otZwLnlX5iMKZsQkfYS6miEo0/y2+dk7NUGZIw0mkpS3L198SMSmOmMkg7JbVjs+xl4n9eL7HhtT/jKk4sKrZYFCaC2Ihkj5Mh18ismKaEMs3TWwkbU02ZTePJQvCWX14l7Yu659a9h8ta47aIowwncArn4MEVNOAemtACBmN4hld4c6Tz4rw7H4vWklPMHMMfOJ8/BVuNjQ==</latexit>

d
<latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit><latexit sha1_base64="VFuwgu+V5p0BTRBgWq/UWrlORlI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM1m0q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLUsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+m/mdJ1SaJ/LBTFL0YzqUPOKMGis1w0Gl6tbcOcgq8QpShQKNQeWrHyYsi1EaJqjWPc9NjZ9TZTgTOC33M40pZWM6xJ6lksao/Xx+6JScWyUkUaJsSUPm6u+JnMZaT+LAdsbUjPSyNxP/83qZiW78nMs0MyjZYlGUCWISMvuahFwhM2JiCWWK21sJG1FFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfH6Yzo</latexit>

�x
<latexit sha1_base64="QNuUpaHY3p1vc34UfEKgQ5FheDk=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3I5bQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZU6vRCFoeSpX6m6NXcGsky8glShQKNf+eqFCctilIYJqnXXc1Pj51QZzgROyr1MY0rZiA6wa6mkMWo/n907IadWCUmUKFvSkJn6eyKnsdbjOLCdMTVDvehNxf+8bmaiKz/nMs0MSjZfFGWCmIRMnychV8iMGFtCmeL2VsKGVFFmbERlG4K3+PIyaZ3XPLfm3V1U69dFHCU4hhM4Aw8uoQ630IAmMBDwDK/w5jw4L8678zFvXXGKmSP4A+fzB8bFj8g=</latexit><latexit sha1_base64="QNuUpaHY3p1vc34UfEKgQ5FheDk=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3I5bQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZU6vRCFoeSpX6m6NXcGsky8glShQKNf+eqFCctilIYJqnXXc1Pj51QZzgROyr1MY0rZiA6wa6mkMWo/n907IadWCUmUKFvSkJn6eyKnsdbjOLCdMTVDvehNxf+8bmaiKz/nMs0MSjZfFGWCmIRMnychV8iMGFtCmeL2VsKGVFFmbERlG4K3+PIyaZ3XPLfm3V1U69dFHCU4hhM4Aw8uoQ630IAmMBDwDK/w5jw4L8678zFvXXGKmSP4A+fzB8bFj8g=</latexit><latexit sha1_base64="QNuUpaHY3p1vc34UfEKgQ5FheDk=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3I5bQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZU6vRCFoeSpX6m6NXcGsky8glShQKNf+eqFCctilIYJqnXXc1Pj51QZzgROyr1MY0rZiA6wa6mkMWo/n907IadWCUmUKFvSkJn6eyKnsdbjOLCdMTVDvehNxf+8bmaiKz/nMs0MSjZfFGWCmIRMnychV8iMGFtCmeL2VsKGVFFmbERlG4K3+PIyaZ3XPLfm3V1U69dFHCU4hhM4Aw8uoQ630IAmMBDwDK/w5jw4L8678zFvXXGKmSP4A+fzB8bFj8g=</latexit><latexit sha1_base64="QNuUpaHY3p1vc34UfEKgQ5FheDk=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAbymYzaZduNnF3I5bQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFqeDauO63s7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZU6vRCFoeSpX6m6NXcGsky8glShQKNf+eqFCctilIYJqnXXc1Pj51QZzgROyr1MY0rZiA6wa6mkMWo/n907IadWCUmUKFvSkJn6eyKnsdbjOLCdMTVDvehNxf+8bmaiKz/nMs0MSjZfFGWCmIRMnychV8iMGFtCmeL2VsKGVFFmbERlG4K3+PIyaZ3XPLfm3V1U69dFHCU4hhM4Aw8uoQ630IAmMBDwDK/w5jw4L8678zFvXXGKmSP4A+fzB8bFj8g=</latexit>

TA, TB < D
<latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit>



Causality:
If the two particles get entangled, Alice can discover what Bob did in a time 
less than the light-crossing time

Complementarity:
If  we  assume a priori that causality  has to be respected , we find ourself in 

trouble with complementarity of quantum mechanics



2. EM case revisited



Quantum Vacuum Fluctuations

�x ⇠ q/m
<latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit>

Limit* on charge localization due to fluctuations of the Electric field:

*more stringent than Compton length localization only for q>1

In order to acquire significant which-path information 

�xB > qB/mB
<latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit>



Quantum Vacuum Fluctuations

Quantized E.M. radiation

�x ⇠ q/m
<latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit><latexit sha1_base64="STkPkFr3JzkiMj/ahxaT6TNqC3c=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU90VQY9FPXisYD+gu5RsOm1Dk+yaZItl6T/x4kERr/4Tb/4b03YP2vpg4PHeDDPzooQzbTzv2ymsrK6tbxQ3S1vbO7t77v5BQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPhzdRvjkBpFssHM04gFKQvWY9RYqzUcd3gFrgh+CnQTODHM9Fxy17FmwEvEz8nZZSj1nG/gm5MUwHSUE60bvteYsKMKMMoh0kpSDUkhA5JH9qWSiJAh9ns8gk+sUoX92JlSxo8U39PZERoPRaR7RTEDPSiNxX/89qp6V2FGZNJakDS+aJeyrGJ8TQG3GUKqOFjSwhVzN6K6YAoQo0Nq2RD8BdfXiaN84rvVfz7i3L1Oo+jiI7QMTpFPrpEVXSHaqiOKBqhZ/SK3pzMeXHenY95a8HJZw7RHzifP50bkvs=</latexit>

Limit* on charge localization due to fluctuations of the Electric field:

*more stringent than Compton length localization only for q>1

In order to acquire significant which-path information 

�xB > qB/mB
<latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit>

DA = qAd
<latexit sha1_base64="0hp7YRgBXAXXokrKPdqgYwDYcks=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlE0I3QqguXFewD2hAmk0k7dPJwZiKUUH/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx0s4k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6HlYUs4i2lZMcdpLBMWhx2nXG1/nfveRCsni6F5NEuqEeBixgBGstOSa1UGI1Yhgnt1M3eblg9tEvmvWrLo1A1omdkFqUKDlml8DPyZpSCNFOJayb1uJcjIsFCOcTiuDVNIEkzEe0r6mEQ6pdLJZ+Ck61oqPgljoFyk0U39vZDiUchJ6ejKPKhe9XPzP66cquHAyFiWpohGZHwpSjlSM8iaQzwQlik80wUQwnRWRERaYKN1XRZdgL355mXRO67ZVt+/Oao2roo4yHMIRnIAN59CAW2hBGwhM4Ble4c14Ml6Md+NjPloyip0q/IHx+QP2fJRN</latexit><latexit sha1_base64="0hp7YRgBXAXXokrKPdqgYwDYcks=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlE0I3QqguXFewD2hAmk0k7dPJwZiKUUH/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx0s4k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6HlYUs4i2lZMcdpLBMWhx2nXG1/nfveRCsni6F5NEuqEeBixgBGstOSa1UGI1Yhgnt1M3eblg9tEvmvWrLo1A1omdkFqUKDlml8DPyZpSCNFOJayb1uJcjIsFCOcTiuDVNIEkzEe0r6mEQ6pdLJZ+Ck61oqPgljoFyk0U39vZDiUchJ6ejKPKhe9XPzP66cquHAyFiWpohGZHwpSjlSM8iaQzwQlik80wUQwnRWRERaYKN1XRZdgL355mXRO67ZVt+/Oao2roo4yHMIRnIAN59CAW2hBGwhM4Ble4c14Ml6Md+NjPloyip0q/IHx+QP2fJRN</latexit><latexit sha1_base64="0hp7YRgBXAXXokrKPdqgYwDYcks=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlE0I3QqguXFewD2hAmk0k7dPJwZiKUUH/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx0s4k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6HlYUs4i2lZMcdpLBMWhx2nXG1/nfveRCsni6F5NEuqEeBixgBGstOSa1UGI1Yhgnt1M3eblg9tEvmvWrLo1A1omdkFqUKDlml8DPyZpSCNFOJayb1uJcjIsFCOcTiuDVNIEkzEe0r6mEQ6pdLJZ+Ck61oqPgljoFyk0U39vZDiUchJ6ejKPKhe9XPzP66cquHAyFiWpohGZHwpSjlSM8iaQzwQlik80wUQwnRWRERaYKN1XRZdgL355mXRO67ZVt+/Oao2roo4yHMIRnIAN59CAW2hBGwhM4Ble4c14Ml6Md+NjPloyip0q/IHx+QP2fJRN</latexit><latexit sha1_base64="0hp7YRgBXAXXokrKPdqgYwDYcks=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlE0I3QqguXFewD2hAmk0k7dPJwZiKUUH/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx0s4k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6HlYUs4i2lZMcdpLBMWhx2nXG1/nfveRCsni6F5NEuqEeBixgBGstOSa1UGI1Yhgnt1M3eblg9tEvmvWrLo1A1omdkFqUKDlml8DPyZpSCNFOJayb1uJcjIsFCOcTiuDVNIEkzEe0r6mEQ6pdLJZ+Ck61oqPgljoFyk0U39vZDiUchJ6ejKPKhe9XPzP66cquHAyFiWpohGZHwpSjlSM8iaQzwQlik80wUQwnRWRERaYKN1XRZdgL355mXRO67ZVt+/Oao2roo4yHMIRnIAN59CAW2hBGwhM4Ble4c14Ml6Md+NjPloyip0q/IHx+QP2fJRN</latexit>

Effective (or fictitious) electric dipole moment of Alice superposition

When Alice perform the interferometric experiment the dipole will reduced to zero in time       
and radiation is emitted by the accelerated trajectory(ies) TA

<latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit><latexit sha1_base64="f3gjuM1vGEX+IvPSWhjZGMhyILA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK/YI2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjfzfz2EyrNY9kwkwT9iA4lDzmjxkqPjf5Nv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1XOr3sNlpXabx1GEEziFc/DgCmpwD3VoAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH+0JjYw=</latexit>



�xB > qB/mB
<latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit><latexit sha1_base64="2OrpBeIKfP8YJCtjk7Fsqgia+84=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiYi6EpK3LisYB/QhjCZTNqhM5M4MxFDqb/ixoUibv0Qd/6N0zYLbT1w4XDOvdx7T5gyqrTjfFulldW19Y3yZmVre2d3z94/aKskk5i0cMIS2Q2RIowK0tJUM9JNJUE8ZKQTjq6nfueBSEUTcafzlPgcDQSNKUbaSIFd7UeEaQQfAw9e3QfeKQ+8wK45dWcGuEzcgtRAgWZgf/WjBGecCI0ZUqrnOqn2x0hqihmZVPqZIinCIzQgPUMF4kT549nxE3hslAjGiTQlNJypvyfGiCuV89B0cqSHatGbiv95vUzHl/6YijTTROD5ojhjUCdwmgSMqCRYs9wQhCU1t0I8RBJhbfKqmBDcxZeXSfus7jp19/a81vCKOMrgEByBE+CCC9AAN6AJWgCDHDyDV/BmPVkv1rv1MW8tWcVMFfyB9fkDCW2TtQ==</latexit>

�x ⇠ qB
mB

DA

D3
T 2
B

<latexit sha1_base64="YdmZvXgzXtOtqw4pEpHiOyf5Exk="></latexit><latexit sha1_base64="YdmZvXgzXtOtqw4pEpHiOyf5Exk="></latexit><latexit sha1_base64="YdmZvXgzXtOtqw4pEpHiOyf5Exk="></latexit><latexit sha1_base64="YdmZvXgzXtOtqw4pEpHiOyf5Exk="></latexit>

F1 = qBE1 = k
qAqB
D2

<latexit sha1_base64="wCWbdobIXEptWBMT6QbEANKskyY=">AAACCXicbVDJSgNBEK1xjXEb9eilMQiewkwQ9CLEuOAxglkgGYeeTk/SpGdJd48Qhrl68Ve8eFDEq3/gzb+xsxw08UFRj/eq6K7nxZxJZVnfxsLi0vLKam4tv76xubVt7uzWZZQIQmsk4pFoelhSzkJaU0xx2owFxYHHacPrX4z8xgMVkkXhnRrG1AlwN2Q+I1hpyTXRtWufDdwKutK93/YFJunAPUdaytLL+1LmmgWraI2B5ok9JQWYouqaX+1ORJKAhopwLGXLtmLlpFgoRjjN8u1E0hiTPu7SlqYhDqh00vElGTrUSgf5kdAVKjRWf2+kOJByGHh6MsCqJ2e9kfif10qUf+qkLIwTRUMyechPOFIRGsWCOkxQovhQE0wE039FpId1GkqHl9ch2LMnz5N6qWhbRfv2uFCuTOPIwT4cwBHYcAJluIEq1IDAIzzDK7wZT8aL8W58TEYXjOnOHvyB8fkDEZ2YrA==</latexit><latexit sha1_base64="wCWbdobIXEptWBMT6QbEANKskyY=">AAACCXicbVDJSgNBEK1xjXEb9eilMQiewkwQ9CLEuOAxglkgGYeeTk/SpGdJd48Qhrl68Ve8eFDEq3/gzb+xsxw08UFRj/eq6K7nxZxJZVnfxsLi0vLKam4tv76xubVt7uzWZZQIQmsk4pFoelhSzkJaU0xx2owFxYHHacPrX4z8xgMVkkXhnRrG1AlwN2Q+I1hpyTXRtWufDdwKutK93/YFJunAPUdaytLL+1LmmgWraI2B5ok9JQWYouqaX+1ORJKAhopwLGXLtmLlpFgoRjjN8u1E0hiTPu7SlqYhDqh00vElGTrUSgf5kdAVKjRWf2+kOJByGHh6MsCqJ2e9kfif10qUf+qkLIwTRUMyechPOFIRGsWCOkxQovhQE0wE039FpId1GkqHl9ch2LMnz5N6qWhbRfv2uFCuTOPIwT4cwBHYcAJluIEq1IDAIzzDK7wZT8aL8W58TEYXjOnOHvyB8fkDEZ2YrA==</latexit><latexit sha1_base64="wCWbdobIXEptWBMT6QbEANKskyY=">AAACCXicbVDJSgNBEK1xjXEb9eilMQiewkwQ9CLEuOAxglkgGYeeTk/SpGdJd48Qhrl68Ve8eFDEq3/gzb+xsxw08UFRj/eq6K7nxZxJZVnfxsLi0vLKam4tv76xubVt7uzWZZQIQmsk4pFoelhSzkJaU0xx2owFxYHHacPrX4z8xgMVkkXhnRrG1AlwN2Q+I1hpyTXRtWufDdwKutK93/YFJunAPUdaytLL+1LmmgWraI2B5ok9JQWYouqaX+1ORJKAhopwLGXLtmLlpFgoRjjN8u1E0hiTPu7SlqYhDqh00vElGTrUSgf5kdAVKjRWf2+kOJByGHh6MsCqJ2e9kfif10qUf+qkLIwTRUMyechPOFIRGsWCOkxQovhQE0wE039FpId1GkqHl9ch2LMnz5N6qWhbRfv2uFCuTOPIwT4cwBHYcAJluIEq1IDAIzzDK7wZT8aL8W58TEYXjOnOHvyB8fkDEZ2YrA==</latexit><latexit sha1_base64="wCWbdobIXEptWBMT6QbEANKskyY=">AAACCXicbVDJSgNBEK1xjXEb9eilMQiewkwQ9CLEuOAxglkgGYeeTk/SpGdJd48Qhrl68Ve8eFDEq3/gzb+xsxw08UFRj/eq6K7nxZxJZVnfxsLi0vLKam4tv76xubVt7uzWZZQIQmsk4pFoelhSzkJaU0xx2owFxYHHacPrX4z8xgMVkkXhnRrG1AlwN2Q+I1hpyTXRtWufDdwKutK93/YFJunAPUdaytLL+1LmmgWraI2B5ok9JQWYouqaX+1ORJKAhopwLGXLtmLlpFgoRjjN8u1E0hiTPu7SlqYhDqh00vElGTrUSgf5kdAVKjRWf2+kOJByGHh6MsCqJ2e9kfif10qUf+qkLIwTRUMyechPOFIRGsWCOkxQovhQE0wE039FpId1GkqHl9ch2LMnz5N6qWhbRfv2uFCuTOPIwT4cwBHYcAJluIEq1IDAIzzDK7wZT8aL8W58TEYXjOnOHvyB8fkDEZ2YrA==</latexit>

F2 = qBE2 = k
qAqB

(D + d)2
<latexit sha1_base64="Fg9ku2UMiUPD5ihxiBd3izVb2CQ=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoVoSRF0I1Q6wOXFewD2hgmk0k7dPLozEQoIT/gxl9x40IRt+7d+TdO2yy09cDlHs65l5l7nIhRIQ3jW5ubX1hcWs6t5FfX1jc29a3thghjjkkdhyzkLQcJwmhA6pJKRloRJ8h3GGk6/YuR33wgXNAwuJPDiFg+6gbUoxhJJdn6/rVdPhvYVXiler/jcYSTgX0OlZQmxcsj9/C+nNp6wSgZY8BZYmakADLUbP2r44Y49kkgMUNCtE0jklaCuKSYkTTfiQWJEO6jLmkrGiCfCCsZX5PCA6W40Au5qkDCsfp7I0G+EEPfUZM+kj0x7Y3E/7x2LL1TK6FBFEsS4MlDXsygDOEoGuhSTrBkQ0UQ5lT9FeIeUolIFWBehWBOnzxLGuWSaZTM2+NCpZrFkQO7YA8UgQlOQAXcgBqoAwwewTN4BW/ak/aivWsfk9E5LdvZAX+gff4AKBOZtg==</latexit><latexit sha1_base64="Fg9ku2UMiUPD5ihxiBd3izVb2CQ=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoVoSRF0I1Q6wOXFewD2hgmk0k7dPLozEQoIT/gxl9x40IRt+7d+TdO2yy09cDlHs65l5l7nIhRIQ3jW5ubX1hcWs6t5FfX1jc29a3thghjjkkdhyzkLQcJwmhA6pJKRloRJ8h3GGk6/YuR33wgXNAwuJPDiFg+6gbUoxhJJdn6/rVdPhvYVXiler/jcYSTgX0OlZQmxcsj9/C+nNp6wSgZY8BZYmakADLUbP2r44Y49kkgMUNCtE0jklaCuKSYkTTfiQWJEO6jLmkrGiCfCCsZX5PCA6W40Au5qkDCsfp7I0G+EEPfUZM+kj0x7Y3E/7x2LL1TK6FBFEsS4MlDXsygDOEoGuhSTrBkQ0UQ5lT9FeIeUolIFWBehWBOnzxLGuWSaZTM2+NCpZrFkQO7YA8UgQlOQAXcgBqoAwwewTN4BW/ak/aivWsfk9E5LdvZAX+gff4AKBOZtg==</latexit><latexit sha1_base64="Fg9ku2UMiUPD5ihxiBd3izVb2CQ=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoVoSRF0I1Q6wOXFewD2hgmk0k7dPLozEQoIT/gxl9x40IRt+7d+TdO2yy09cDlHs65l5l7nIhRIQ3jW5ubX1hcWs6t5FfX1jc29a3thghjjkkdhyzkLQcJwmhA6pJKRloRJ8h3GGk6/YuR33wgXNAwuJPDiFg+6gbUoxhJJdn6/rVdPhvYVXiler/jcYSTgX0OlZQmxcsj9/C+nNp6wSgZY8BZYmakADLUbP2r44Y49kkgMUNCtE0jklaCuKSYkTTfiQWJEO6jLmkrGiCfCCsZX5PCA6W40Au5qkDCsfp7I0G+EEPfUZM+kj0x7Y3E/7x2LL1TK6FBFEsS4MlDXsygDOEoGuhSTrBkQ0UQ5lT9FeIeUolIFWBehWBOnzxLGuWSaZTM2+NCpZrFkQO7YA8UgQlOQAXcgBqoAwwewTN4BW/ak/aivWsfk9E5LdvZAX+gff4AKBOZtg==</latexit><latexit sha1_base64="Fg9ku2UMiUPD5ihxiBd3izVb2CQ=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoVoSRF0I1Q6wOXFewD2hgmk0k7dPLozEQoIT/gxl9x40IRt+7d+TdO2yy09cDlHs65l5l7nIhRIQ3jW5ubX1hcWs6t5FfX1jc29a3thghjjkkdhyzkLQcJwmhA6pJKRloRJ8h3GGk6/YuR33wgXNAwuJPDiFg+6gbUoxhJJdn6/rVdPhvYVXiler/jcYSTgX0OlZQmxcsj9/C+nNp6wSgZY8BZYmakADLUbP2r44Y49kkgMUNCtE0jklaCuKSYkTTfiQWJEO6jLmkrGiCfCCsZX5PCA6W40Au5qkDCsfp7I0G+EEPfUZM+kj0x7Y3E/7x2LL1TK6FBFEsS4MlDXsygDOEoGuhSTrBkQ0UQ5lT9FeIeUolIFWBehWBOnzxLGuWSaZTM2+NCpZrFkQO7YA8UgQlOQAXcgBqoAwwewTN4BW/ak/aivWsfk9E5LdvZAX+gff4AKBOZtg==</latexit>

qB
<latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit>

Quantum Vacuum Fluctuations

DA

D3
T 2
B > 1

<latexit sha1_base64="OHibI9FuV2uScyNOy+a6eYy54LA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIFXUmtXbis0Bc0bZhMJ+3QySTMTIQSsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv997jRYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjO/80CEpCFvqmlE+gEacepTjJSWXBM6vkA4cQKkxhixpJ66N2lSH5ynzUHFrV3brlmyytYMcJnYOSmBHA3X/HKGIY4DwhVmSMqebUWqnyChKGYkLTqxJBHCEzQiPU05CojsJ7NPUniqlSH0Q6GLKzhTf08kKJByGni6M7tYLnqZ+J/Xi5V/1U8oj2JFOJ4v8mMGVQizWOCQCoIVm2qCsKD6VojHSEejdHhFHYK9+PIyaVfKtlW27y9K1VoeRwEcgxNwBmxwCargDjRAC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHvY+Zrg==</latexit><latexit sha1_base64="OHibI9FuV2uScyNOy+a6eYy54LA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIFXUmtXbis0Bc0bZhMJ+3QySTMTIQSsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv997jRYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjO/80CEpCFvqmlE+gEacepTjJSWXBM6vkA4cQKkxhixpJ66N2lSH5ynzUHFrV3brlmyytYMcJnYOSmBHA3X/HKGIY4DwhVmSMqebUWqnyChKGYkLTqxJBHCEzQiPU05CojsJ7NPUniqlSH0Q6GLKzhTf08kKJByGni6M7tYLnqZ+J/Xi5V/1U8oj2JFOJ4v8mMGVQizWOCQCoIVm2qCsKD6VojHSEejdHhFHYK9+PIyaVfKtlW27y9K1VoeRwEcgxNwBmxwCargDjRAC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHvY+Zrg==</latexit><latexit sha1_base64="OHibI9FuV2uScyNOy+a6eYy54LA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIFXUmtXbis0Bc0bZhMJ+3QySTMTIQSsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv997jRYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjO/80CEpCFvqmlE+gEacepTjJSWXBM6vkA4cQKkxhixpJ66N2lSH5ynzUHFrV3brlmyytYMcJnYOSmBHA3X/HKGIY4DwhVmSMqebUWqnyChKGYkLTqxJBHCEzQiPU05CojsJ7NPUniqlSH0Q6GLKzhTf08kKJByGni6M7tYLnqZ+J/Xi5V/1U8oj2JFOJ4v8mMGVQizWOCQCoIVm2qCsKD6VojHSEejdHhFHYK9+PIyaVfKtlW27y9K1VoeRwEcgxNwBmxwCargDjRAC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHvY+Zrg==</latexit><latexit sha1_base64="OHibI9FuV2uScyNOy+a6eYy54LA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSlIFXUmtXbis0Bc0bZhMJ+3QySTMTIQSsnXjr7hxoYhb/8Cdf+OkzUJbD1w4nHMv997jRYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2ZRgLTFo4ZKHoekgSRjlpKaoY6UaCoMBjpONNbjO/80CEpCFvqmlE+gEacepTjJSWXBM6vkA4cQKkxhixpJ66N2lSH5ynzUHFrV3brlmyytYMcJnYOSmBHA3X/HKGIY4DwhVmSMqebUWqnyChKGYkLTqxJBHCEzQiPU05CojsJ7NPUniqlSH0Q6GLKzhTf08kKJByGni6M7tYLnqZ+J/Xi5V/1U8oj2JFOJ4v8mMGVQizWOCQCoIVm2qCsKD6VojHSEejdHhFHYK9+PIyaVfKtlW27y9K1VoeRwEcgxNwBmxwCargDjRAC2DwCJ7BK3gznowX4934mLeuGPnMEfgD4/MHvY+Zrg==</latexit>

*

* reintroducing some constant we would have DAT
2
B/D

3 > 1/c2
<latexit sha1_base64="kT5QUOJvX3YKOyrz8PbVtt2Ixjo=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiuGqTKuhKau3CZYXeoE3DZDpph04mYWYilNCVG1/FjQtF3PoM7nwbJ20X2vrDwMd/zmHO+b2IUaks69vIrKyurW9kN3Nb2zu7e+b+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3ug2rbceiJA05HU1jogToAGnPsVIacs1j7sBUkOMWFKduDew3iu5lWK1d35tF7FmM28VrKngMthzyIO5aq751e2HOA4IV5ghKTu2FSknQUJRzMgk140liRAeoQHpaOQoINJJpmdM4Kl2+tAPhX5cwan7eyJBgZTjwNOd6dJysZaa/9U6sfKvnITyKFaE49lHfsygCmGaCexTQbBiYw0IC6p3hXiIBMJKJ5fTIdiLJy9Ds1SwrYJ9f5EvV+ZxZMEROAFnwAaXoAzuQA00AAaP4Bm8gjfjyXgx3o2PWWvGmM8cgj8yPn8AXcuXGQ==</latexit><latexit sha1_base64="kT5QUOJvX3YKOyrz8PbVtt2Ixjo=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiuGqTKuhKau3CZYXeoE3DZDpph04mYWYilNCVG1/FjQtF3PoM7nwbJ20X2vrDwMd/zmHO+b2IUaks69vIrKyurW9kN3Nb2zu7e+b+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3ug2rbceiJA05HU1jogToAGnPsVIacs1j7sBUkOMWFKduDew3iu5lWK1d35tF7FmM28VrKngMthzyIO5aq751e2HOA4IV5ghKTu2FSknQUJRzMgk140liRAeoQHpaOQoINJJpmdM4Kl2+tAPhX5cwan7eyJBgZTjwNOd6dJysZaa/9U6sfKvnITyKFaE49lHfsygCmGaCexTQbBiYw0IC6p3hXiIBMJKJ5fTIdiLJy9Ds1SwrYJ9f5EvV+ZxZMEROAFnwAaXoAzuQA00AAaP4Bm8gjfjyXgx3o2PWWvGmM8cgj8yPn8AXcuXGQ==</latexit><latexit sha1_base64="kT5QUOJvX3YKOyrz8PbVtt2Ixjo=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiuGqTKuhKau3CZYXeoE3DZDpph04mYWYilNCVG1/FjQtF3PoM7nwbJ20X2vrDwMd/zmHO+b2IUaks69vIrKyurW9kN3Nb2zu7e+b+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3ug2rbceiJA05HU1jogToAGnPsVIacs1j7sBUkOMWFKduDew3iu5lWK1d35tF7FmM28VrKngMthzyIO5aq751e2HOA4IV5ghKTu2FSknQUJRzMgk140liRAeoQHpaOQoINJJpmdM4Kl2+tAPhX5cwan7eyJBgZTjwNOd6dJysZaa/9U6sfKvnITyKFaE49lHfsygCmGaCexTQbBiYw0IC6p3hXiIBMJKJ5fTIdiLJy9Ds1SwrYJ9f5EvV+ZxZMEROAFnwAaXoAzuQA00AAaP4Bm8gjfjyXgx3o2PWWvGmM8cgj8yPn8AXcuXGQ==</latexit><latexit sha1_base64="kT5QUOJvX3YKOyrz8PbVtt2Ixjo=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiuGqTKuhKau3CZYXeoE3DZDpph04mYWYilNCVG1/FjQtF3PoM7nwbJ20X2vrDwMd/zmHO+b2IUaks69vIrKyurW9kN3Nb2zu7e+b+QVOGscCkgUMWiraHJGGUk4aiipF2JAgKPEZa3ug2rbceiJA05HU1jogToAGnPsVIacs1j7sBUkOMWFKduDew3iu5lWK1d35tF7FmM28VrKngMthzyIO5aq751e2HOA4IV5ghKTu2FSknQUJRzMgk140liRAeoQHpaOQoINJJpmdM4Kl2+tAPhX5cwan7eyJBgZTjwNOd6dJysZaa/9U6sfKvnITyKFaE49lHfsygCmGaCexTQbBiYw0IC6p3hXiIBMJKJ5fTIdiLJy9Ds1SwrYJ9f5EvV+ZxZMEROAFnwAaXoAzuQA00AAaP4Bm8gjfjyXgx3o2PWWvGmM8cgj8yPn8AXcuXGQ==</latexit>



Quantized E.M. radiation

(Estimate of the) energy radiated by Alice fictitious dipole 

E ⇠
✓
DA

T 2
A

◆2

TA
<latexit sha1_base64="Q5azNlMnXRvFCPDgOwiM9rmqdRQ="></latexit><latexit sha1_base64="Q5azNlMnXRvFCPDgOwiM9rmqdRQ="></latexit><latexit sha1_base64="Q5azNlMnXRvFCPDgOwiM9rmqdRQ="></latexit><latexit sha1_base64="Q5azNlMnXRvFCPDgOwiM9rmqdRQ="></latexit>

*
The degree of decoherence due to radiation can be estimated by requiring that no photon 

with characteristic frequency             is emitted by the fictitious dipole 1/TA
<latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit>

DA < TA
<latexit sha1_base64="mPwfQ8dy3aIi32Es8HIKouuQf0g=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0IWLVl24rNAXtCFMptN26GQSZiZKif0UNy4UceuXuPNvnLRZaPXAwOGce7lnThBzprTjfFmFldW19Y3iZmlre2d3zy7vt1WUSEJbJOKR7AZYUc4EbWmmOe3GkuIw4LQTTK4zv3NPpWKRaOppTL0QjwQbMoK1kXy73A+xHhPM05uZX79s+nXfrjhVZw70l7g5qUCOhm9/9gcRSUIqNOFYqZ7rxNpLsdSMcDor9RNFY0wmeER7hgocUuWl8+gzdGyUARpG0jyh0Vz9uZHiUKlpGJjJLKha9jLxP6+X6OGFlzIRJ5oKsjg0TDjSEcp6QAMmKdF8aggmkpmsiIyxxESbtkqmBHf5y39J+7TqOlX37qxSu8rrKMIhHMEJuHAONbiFBrSAwAM8wQu8Wo/Ws/VmvS9GC1a+cwC/YH18A6mAk5c=</latexit><latexit sha1_base64="mPwfQ8dy3aIi32Es8HIKouuQf0g=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0IWLVl24rNAXtCFMptN26GQSZiZKif0UNy4UceuXuPNvnLRZaPXAwOGce7lnThBzprTjfFmFldW19Y3iZmlre2d3zy7vt1WUSEJbJOKR7AZYUc4EbWmmOe3GkuIw4LQTTK4zv3NPpWKRaOppTL0QjwQbMoK1kXy73A+xHhPM05uZX79s+nXfrjhVZw70l7g5qUCOhm9/9gcRSUIqNOFYqZ7rxNpLsdSMcDor9RNFY0wmeER7hgocUuWl8+gzdGyUARpG0jyh0Vz9uZHiUKlpGJjJLKha9jLxP6+X6OGFlzIRJ5oKsjg0TDjSEcp6QAMmKdF8aggmkpmsiIyxxESbtkqmBHf5y39J+7TqOlX37qxSu8rrKMIhHMEJuHAONbiFBrSAwAM8wQu8Wo/Ws/VmvS9GC1a+cwC/YH18A6mAk5c=</latexit><latexit sha1_base64="mPwfQ8dy3aIi32Es8HIKouuQf0g=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0IWLVl24rNAXtCFMptN26GQSZiZKif0UNy4UceuXuPNvnLRZaPXAwOGce7lnThBzprTjfFmFldW19Y3iZmlre2d3zy7vt1WUSEJbJOKR7AZYUc4EbWmmOe3GkuIw4LQTTK4zv3NPpWKRaOppTL0QjwQbMoK1kXy73A+xHhPM05uZX79s+nXfrjhVZw70l7g5qUCOhm9/9gcRSUIqNOFYqZ7rxNpLsdSMcDor9RNFY0wmeER7hgocUuWl8+gzdGyUARpG0jyh0Vz9uZHiUKlpGJjJLKha9jLxP6+X6OGFlzIRJ5oKsjg0TDjSEcp6QAMmKdF8aggmkpmsiIyxxESbtkqmBHf5y39J+7TqOlX37qxSu8rrKMIhHMEJuHAONbiFBrSAwAM8wQu8Wo/Ws/VmvS9GC1a+cwC/YH18A6mAk5c=</latexit><latexit sha1_base64="mPwfQ8dy3aIi32Es8HIKouuQf0g=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0IWLVl24rNAXtCFMptN26GQSZiZKif0UNy4UceuXuPNvnLRZaPXAwOGce7lnThBzprTjfFmFldW19Y3iZmlre2d3zy7vt1WUSEJbJOKR7AZYUc4EbWmmOe3GkuIw4LQTTK4zv3NPpWKRaOppTL0QjwQbMoK1kXy73A+xHhPM05uZX79s+nXfrjhVZw70l7g5qUCOhm9/9gcRSUIqNOFYqZ7rxNpLsdSMcDor9RNFY0wmeER7hgocUuWl8+gzdGyUARpG0jyh0Vz9uZHiUKlpGJjJLKha9jLxP6+X6OGFlzIRJ5oKsjg0TDjSEcp6QAMmKdF8aggmkpmsiIyxxESbtkqmBHf5y39J+7TqOlX37qxSu8rrKMIhHMEJuHAONbiFBrSAwAM8wQu8Wo/Ws/VmvS9GC1a+cwC/YH18A6mAk5c=</latexit>

* A more detailed treatment can be obtained by looking at the overlap of the coherent states produced by the classical currents 
corresponding to the paths in the interferometer. This has been extensively studied and leads to the same result.



RESOLUTION OF THE “APPARENT” PARADOXES

t
<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>

??

TA, TB < D
<latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit>

If DA < TA
<latexit sha1_base64="c3rrQW2aw+uug8z5Y2XyM3dkj1s=">AAACBHicbVC7SgNBFJ2NrxhfUcs0g0GwCrsiaGGRqIV2EfKCZFlmJ7PJkNnZZeauGJYtbPwVGwtFbP0IO//GyaPQ6IELh3Pu5d57/FhwDbb9ZeWWlldW1/LrhY3Nre2d4u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/upz47TumNI9kA8Yxc0MykDzglICRvGKpB+we0psAZ72QwJASkV5lXu284dW8Ytmu2FPgv8SZkzKao+4VP3v9iCYhk0AF0brr2DG4KVHAqWBZoZdoFhM6IgPWNVSSkGk3nT6R4UOj9HEQKVMS8FT9OZGSUOtx6JvOyaF60ZuI/3ndBIIzN+UyToBJOlsUJAJDhCeJ4D5XjIIYG0Ko4uZWTIdEEQomt4IJwVl8+S9pHVccu+LcnpSrF/M48qiEDtARctApqqJrVEdNRNEDekIv6NV6tJ6tN+t91pqz5jP76Besj29eHpfj</latexit><latexit sha1_base64="c3rrQW2aw+uug8z5Y2XyM3dkj1s=">AAACBHicbVC7SgNBFJ2NrxhfUcs0g0GwCrsiaGGRqIV2EfKCZFlmJ7PJkNnZZeauGJYtbPwVGwtFbP0IO//GyaPQ6IELh3Pu5d57/FhwDbb9ZeWWlldW1/LrhY3Nre2d4u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/upz47TumNI9kA8Yxc0MykDzglICRvGKpB+we0psAZ72QwJASkV5lXu284dW8Ytmu2FPgv8SZkzKao+4VP3v9iCYhk0AF0brr2DG4KVHAqWBZoZdoFhM6IgPWNVSSkGk3nT6R4UOj9HEQKVMS8FT9OZGSUOtx6JvOyaF60ZuI/3ndBIIzN+UyToBJOlsUJAJDhCeJ4D5XjIIYG0Ko4uZWTIdEEQomt4IJwVl8+S9pHVccu+LcnpSrF/M48qiEDtARctApqqJrVEdNRNEDekIv6NV6tJ6tN+t91pqz5jP76Besj29eHpfj</latexit><latexit sha1_base64="c3rrQW2aw+uug8z5Y2XyM3dkj1s=">AAACBHicbVC7SgNBFJ2NrxhfUcs0g0GwCrsiaGGRqIV2EfKCZFlmJ7PJkNnZZeauGJYtbPwVGwtFbP0IO//GyaPQ6IELh3Pu5d57/FhwDbb9ZeWWlldW1/LrhY3Nre2d4u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/upz47TumNI9kA8Yxc0MykDzglICRvGKpB+we0psAZ72QwJASkV5lXu284dW8Ytmu2FPgv8SZkzKao+4VP3v9iCYhk0AF0brr2DG4KVHAqWBZoZdoFhM6IgPWNVSSkGk3nT6R4UOj9HEQKVMS8FT9OZGSUOtx6JvOyaF60ZuI/3ndBIIzN+UyToBJOlsUJAJDhCeJ4D5XjIIYG0Ko4uZWTIdEEQomt4IJwVl8+S9pHVccu+LcnpSrF/M48qiEDtARctApqqJrVEdNRNEDekIv6NV6tJ6tN+t91pqz5jP76Besj29eHpfj</latexit><latexit sha1_base64="c3rrQW2aw+uug8z5Y2XyM3dkj1s=">AAACBHicbVC7SgNBFJ2NrxhfUcs0g0GwCrsiaGGRqIV2EfKCZFlmJ7PJkNnZZeauGJYtbPwVGwtFbP0IO//GyaPQ6IELh3Pu5d57/FhwDbb9ZeWWlldW1/LrhY3Nre2d4u5eS0eJoqxJIxGpjk80E1yyJnAQrBMrRkJfsLY/upz47TumNI9kA8Yxc0MykDzglICRvGKpB+we0psAZ72QwJASkV5lXu284dW8Ytmu2FPgv8SZkzKao+4VP3v9iCYhk0AF0brr2DG4KVHAqWBZoZdoFhM6IgPWNVSSkGk3nT6R4UOj9HEQKVMS8FT9OZGSUOtx6JvOyaF60ZuI/3ndBIIzN+UyToBJOlsUJAJDhCeJ4D5XjIIYG0Ko4uZWTIdEEQomt4IJwVl8+S9pHVccu+LcnpSrF/M48qiEDtARctApqqJrVEdNRNEDekIv6NV6tJ6tN+t91pqz5jP76Besj29eHpfj</latexit>

No entangling radiation from Alice

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

DA

D3
T 2
B < 1

<latexit sha1_base64="KEt/RD5hEhC0xqENEp2f3j/fp/g=">AAACCXicbVC7TsMwFHV4lvIKMLJYVEhMVVKQYGAopQNjkfqSmjZyXKe16jiR7SBVUVYWfoWFAYRY+QM2/ganzQAtR7rS0Tn36t57vIhRqSzr21hZXVvf2CxsFbd3dvf2zYPDtgxjgUkLhywUXQ9JwignLUUVI91IEBR4jHS8yW3mdx6IkDTkTTWNSD9AI059ipHSkmtCxxcIJ06A1BgjltRT9yZN6oPztOnWBpVr2zVLVtmaAS4TOyclkKPhml/OMMRxQLjCDEnZs61I9RMkFMWMpEUnliRCeIJGpKcpRwGR/WT2SQpPtTKEfih0cQVn6u+JBAVSTgNPd2YXy0UvE//zerHyr/oJ5VGsCMfzRX7MoAphFgscUkGwYlNNEBZU3wrxGOlolA6vqEOwF19eJu1K2bbK9v1FqVrL4yiAY3ACzoANLkEV3IEGaAEMHsEzeAVvxpPxYrwbH/PWFSOfOQJ/YHz+ALqnmaw=</latexit><latexit sha1_base64="KEt/RD5hEhC0xqENEp2f3j/fp/g=">AAACCXicbVC7TsMwFHV4lvIKMLJYVEhMVVKQYGAopQNjkfqSmjZyXKe16jiR7SBVUVYWfoWFAYRY+QM2/ganzQAtR7rS0Tn36t57vIhRqSzr21hZXVvf2CxsFbd3dvf2zYPDtgxjgUkLhywUXQ9JwignLUUVI91IEBR4jHS8yW3mdx6IkDTkTTWNSD9AI059ipHSkmtCxxcIJ06A1BgjltRT9yZN6oPztOnWBpVr2zVLVtmaAS4TOyclkKPhml/OMMRxQLjCDEnZs61I9RMkFMWMpEUnliRCeIJGpKcpRwGR/WT2SQpPtTKEfih0cQVn6u+JBAVSTgNPd2YXy0UvE//zerHyr/oJ5VGsCMfzRX7MoAphFgscUkGwYlNNEBZU3wrxGOlolA6vqEOwF19eJu1K2bbK9v1FqVrL4yiAY3ACzoANLkEV3IEGaAEMHsEzeAVvxpPxYrwbH/PWFSOfOQJ/YHz+ALqnmaw=</latexit><latexit sha1_base64="KEt/RD5hEhC0xqENEp2f3j/fp/g=">AAACCXicbVC7TsMwFHV4lvIKMLJYVEhMVVKQYGAopQNjkfqSmjZyXKe16jiR7SBVUVYWfoWFAYRY+QM2/ganzQAtR7rS0Tn36t57vIhRqSzr21hZXVvf2CxsFbd3dvf2zYPDtgxjgUkLhywUXQ9JwignLUUVI91IEBR4jHS8yW3mdx6IkDTkTTWNSD9AI059ipHSkmtCxxcIJ06A1BgjltRT9yZN6oPztOnWBpVr2zVLVtmaAS4TOyclkKPhml/OMMRxQLjCDEnZs61I9RMkFMWMpEUnliRCeIJGpKcpRwGR/WT2SQpPtTKEfih0cQVn6u+JBAVSTgNPd2YXy0UvE//zerHyr/oJ5VGsCMfzRX7MoAphFgscUkGwYlNNEBZU3wrxGOlolA6vqEOwF19eJu1K2bbK9v1FqVrL4yiAY3ACzoANLkEV3IEGaAEMHsEzeAVvxpPxYrwbH/PWFSOfOQJ/YHz+ALqnmaw=</latexit><latexit sha1_base64="KEt/RD5hEhC0xqENEp2f3j/fp/g=">AAACCXicbVC7TsMwFHV4lvIKMLJYVEhMVVKQYGAopQNjkfqSmjZyXKe16jiR7SBVUVYWfoWFAYRY+QM2/ganzQAtR7rS0Tn36t57vIhRqSzr21hZXVvf2CxsFbd3dvf2zYPDtgxjgUkLhywUXQ9JwignLUUVI91IEBR4jHS8yW3mdx6IkDTkTTWNSD9AI059ipHSkmtCxxcIJ06A1BgjltRT9yZN6oPztOnWBpVr2zVLVtmaAS4TOyclkKPhml/OMMRxQLjCDEnZs61I9RMkFMWMpEUnliRCeIJGpKcpRwGR/WT2SQpPtTKEfih0cQVn6u+JBAVSTgNPd2YXy0UvE//zerHyr/oJ5VGsCMfzRX7MoAphFgscUkGwYlNNEBZU3wrxGOlolA6vqEOwF19eJu1K2bbK9v1FqVrL4yiAY3ACzoANLkEV3IEGaAEMHsEzeAVvxpPxYrwbH/PWFSOfOQJ/YHz+ALqnmaw=</latexit>

i.e. no which-path info for Bob



RESOLUTION OF THE “APPARENT” PARADOXES

t
<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>

??

TA, TB < D
<latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit>

Alice gets decohered by radiation 

Bob in this case can be able to acquire which-path information without any 
contradiction with complementarity 

If DA > TA
<latexit sha1_base64="XLACIMdYLjD4kGtOHl8UFBKRXIo=">AAACBHicbVDLSsNAFJ3UV62vqstuBovgqiQi6EpadaG7Cn1BG8JkOmmHTiZh5kYsIQs3/oobF4q49SPc+TdOHwutHrhwOOde7r3HjwXXYNtfVm5peWV1Lb9e2Njc2t4p7u61dJQoypo0EpHq+EQzwSVrAgfBOrFiJPQFa/ujy4nfvmNK80g2YBwzNyQDyQNOCRjJK5Z6wO4hvQlw1gsJDCkR6VXm1c4bXs0rlu2KPQX+S5w5KaM56l7xs9ePaBIyCVQQrbuOHYObEgWcCpYVeolmMaEjMmBdQyUJmXbT6RMZPjRKHweRMiUBT9WfEykJtR6HvumcHKoXvYn4n9dNIDhzUy7jBJiks0VBIjBEeJII7nPFKIixIYQqbm7FdEgUoWByK5gQnMWX/5LWccWxK87tSbl6MY8jj0roAB0hB52iKrpGddREFD2gJ/SCXq1H69l6s95nrTlrPrOPfsH6+AZhLJfl</latexit><latexit sha1_base64="XLACIMdYLjD4kGtOHl8UFBKRXIo=">AAACBHicbVDLSsNAFJ3UV62vqstuBovgqiQi6EpadaG7Cn1BG8JkOmmHTiZh5kYsIQs3/oobF4q49SPc+TdOHwutHrhwOOde7r3HjwXXYNtfVm5peWV1Lb9e2Njc2t4p7u61dJQoypo0EpHq+EQzwSVrAgfBOrFiJPQFa/ujy4nfvmNK80g2YBwzNyQDyQNOCRjJK5Z6wO4hvQlw1gsJDCkR6VXm1c4bXs0rlu2KPQX+S5w5KaM56l7xs9ePaBIyCVQQrbuOHYObEgWcCpYVeolmMaEjMmBdQyUJmXbT6RMZPjRKHweRMiUBT9WfEykJtR6HvumcHKoXvYn4n9dNIDhzUy7jBJiks0VBIjBEeJII7nPFKIixIYQqbm7FdEgUoWByK5gQnMWX/5LWccWxK87tSbl6MY8jj0roAB0hB52iKrpGddREFD2gJ/SCXq1H69l6s95nrTlrPrOPfsH6+AZhLJfl</latexit><latexit sha1_base64="XLACIMdYLjD4kGtOHl8UFBKRXIo=">AAACBHicbVDLSsNAFJ3UV62vqstuBovgqiQi6EpadaG7Cn1BG8JkOmmHTiZh5kYsIQs3/oobF4q49SPc+TdOHwutHrhwOOde7r3HjwXXYNtfVm5peWV1Lb9e2Njc2t4p7u61dJQoypo0EpHq+EQzwSVrAgfBOrFiJPQFa/ujy4nfvmNK80g2YBwzNyQDyQNOCRjJK5Z6wO4hvQlw1gsJDCkR6VXm1c4bXs0rlu2KPQX+S5w5KaM56l7xs9ePaBIyCVQQrbuOHYObEgWcCpYVeolmMaEjMmBdQyUJmXbT6RMZPjRKHweRMiUBT9WfEykJtR6HvumcHKoXvYn4n9dNIDhzUy7jBJiks0VBIjBEeJII7nPFKIixIYQqbm7FdEgUoWByK5gQnMWX/5LWccWxK87tSbl6MY8jj0roAB0hB52iKrpGddREFD2gJ/SCXq1H69l6s95nrTlrPrOPfsH6+AZhLJfl</latexit><latexit sha1_base64="XLACIMdYLjD4kGtOHl8UFBKRXIo=">AAACBHicbVDLSsNAFJ3UV62vqstuBovgqiQi6EpadaG7Cn1BG8JkOmmHTiZh5kYsIQs3/oobF4q49SPc+TdOHwutHrhwOOde7r3HjwXXYNtfVm5peWV1Lb9e2Njc2t4p7u61dJQoypo0EpHq+EQzwSVrAgfBOrFiJPQFa/ujy4nfvmNK80g2YBwzNyQDyQNOCRjJK5Z6wO4hvQlw1gsJDCkR6VXm1c4bXs0rlu2KPQX+S5w5KaM56l7xs9ePaBIyCVQQrbuOHYObEgWcCpYVeolmMaEjMmBdQyUJmXbT6RMZPjRKHweRMiUBT9WfEykJtR6HvumcHKoXvYn4n9dNIDhzUy7jBJiks0VBIjBEeJII7nPFKIixIYQqbm7FdEgUoWByK5gQnMWX/5LWccWxK87tSbl6MY8jj0roAB0hB52iKrpGddREFD2gJ/SCXq1H69l6s95nrTlrPrOPfsH6+AZhLJfl</latexit>



RESOLUTION OF THE “APPARENT” PARADOXES

t
<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>

??

TA, TB < D
<latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit>

Alice gets decohered by radiation 



3. Gravitational case



Quantum Vacuum Fluctuations

Limit* on mass localization due to fluctuations of the grav. field:

*more stringent than Compton length localization only for m>1

In order to acquire significant which-path information 

�xB > `P
<latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit>

�x ⇠ `P
<latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit>



*more stringent than Compton length localization only for q>1

Quantum Vacuum Fluctuations

Limit* on charge localization due to fluctuations of the grav. field:

In order to acquire significant which-path information 

�xB > `P
<latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit>

�x ⇠ `P
<latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit>

*

qB
<latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit>

F1 = G
mAmB

D2
<latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit>

F2 = G
mAmB

(D + d)2
<latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit>

�x ⇠ G
Dgrav.

A

D3
T 2
B

<latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit>



*more stringent than Compton length localization only for q>1

Quantum Vacuum Fluctuations

Limit* on charge localization due to fluctuations of the grav. field:

In order to acquire significant which-path information 

�xB > `P
<latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit>

�x ⇠ `P
<latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit>

*

qB
<latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit><latexit sha1_base64="DUppPXrzOm7KGCIpgo9Fc73rraY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Qe0oWy2k3bpZhN3N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0/9iv98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVmr1PI4inMApnIMHV1CDW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAayo2q</latexit>

F1 = G
mAmB

D2
<latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit><latexit sha1_base64="AnaIOeTTvIr7PAnhAynPVLJRRp4=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJWZIuhGqFXUZQX7gHYcMmmmDU0yQ5IRyjBu/BU3LhRx61+4829MHwttPXDhcM693HtPEDOqtON8W7mFxaXllfxqYW19Y3PL3t5pqCiRmNRxxCLZCpAijApS11Qz0oolQTxgpBkMLkZ+84FIRSNxp4cx8TjqCRpSjLSRfHvvynfPrjuhRDjl/jnkfjVLL+/LmW8XnZIzBpwn7pQUwRQ13/7qdCOccCI0ZkiptuvE2kuR1BQzkhU6iSIxwgPUI21DBeJEeen4gwweGqULw0iaEhqO1d8TKeJKDXlgOjnSfTXrjcT/vHaiw1MvpSJONBF4sihMGNQRHMUBu1QSrNnQEIQlNbdC3EcmDW1CK5gQ3NmX50mjXHKdknt7XKxUp3HkwT44AEfABSegAm5ADdQBBo/gGbyCN+vJerHerY9Ja86azuyCP7A+fwD0BpXs</latexit>

F2 = G
mAmB

(D + d)2
<latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit><latexit sha1_base64="+tCcUB23ScEj9mHlO08ISFJRZ+4=">AAACBXicbVDLSsNAFJ34rPUVdamLwSJUhJIUQTdCraIuK9gHtDFMppN26EwSZiZCCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8SJGpbKsb2NufmFxaTm3kl9dW9/YNLe2GzKMBSZ1HLJQtDwkCaMBqSuqGGlFgiDuMdL0Bhcjv/lAhKRhcKeGEXE46gXUpxgpLbnm3pVbPrvu+ALhhLvnkLvVNCleHnUP78upaxaskjUGnCV2RgogQ801vzrdEMecBAozJGXbtiLlJEgoihlJ851YkgjhAeqRtqYB4kQ6yfiLFB5opQv9UOgKFByrvycSxKUcck93cqT6ctobif957Vj5p05CgyhWJMCTRX7MoArhKBLYpYJgxYaaICyovhXiPtKJKB1cXodgT788Sxrlkm2V7NvjQqWaxZEDu2AfFIENTkAF3IAaqAMMHsEzeAVvxpPxYrwbH5PWOSOb2QF/YHz+AP7XlvU=</latexit>

�x ⇠ G
Dgrav.

A

D3
T 2
B

<latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit><latexit sha1_base64="nLyhnhJ5ocWRPgjMmOOP0m+A9NE="></latexit>



*more stringent than Compton length localization only for q>1

Quantum Vacuum Fluctuations

Limit* on mass localization due to fluctuations of the grav. field:

In order to acquire significant which-path information 

�xB > `P
<latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit>

�x ⇠ `P
<latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit>

*

xCM = 0
<latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit>

⇡<latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit>M
<latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit>

mA
<latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit>

mB
<latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit>M

<latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit>
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<latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit>

Conservation of the center of mass:

Dgrav.
A = 0

<latexit sha1_base64="U2Xg9HxLSM8a31U72xA0PYL8HXI=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkVwFRIRdCPUx8JlBfuAJobJdNoOnTyYuSmWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceP+ZMgmV9a6WFxaXllfJqZW19Y3NL395pyigRhDZIxCPR9rGknIW0AQw4bceC4sDntOUPr3K/NaJCsii8g3FM3QD3Q9ZjBIOSPH3fCTAMCObpdXafOkAfIO0LPDKzzLs4tzy9apnWBMY8sQtSRQXqnv7ldCOSBDQEwrGUHduKwU2xAEY4zSpOImmMyRD3aUfREAdUuunkj8w4VErX6EVCVQjGRP09keJAynHgq878ajnr5eJ/XieB3pmbsjBOgIZkuqiXcAMiIw/F6DJBCfCxIpgIpm41yAALTEBFV1Eh2LMvz5PmsWlbpn17Uq1dFnGU0R46QEfIRqeohm5QHTUQQY/oGb2iN+1Je9HetY9pa0krZnbRH2ifP28pmaM=</latexit><latexit sha1_base64="U2Xg9HxLSM8a31U72xA0PYL8HXI=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkVwFRIRdCPUx8JlBfuAJobJdNoOnTyYuSmWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceP+ZMgmV9a6WFxaXllfJqZW19Y3NL395pyigRhDZIxCPR9rGknIW0AQw4bceC4sDntOUPr3K/NaJCsii8g3FM3QD3Q9ZjBIOSPH3fCTAMCObpdXafOkAfIO0LPDKzzLs4tzy9apnWBMY8sQtSRQXqnv7ldCOSBDQEwrGUHduKwU2xAEY4zSpOImmMyRD3aUfREAdUuunkj8w4VErX6EVCVQjGRP09keJAynHgq878ajnr5eJ/XieB3pmbsjBOgIZkuqiXcAMiIw/F6DJBCfCxIpgIpm41yAALTEBFV1Eh2LMvz5PmsWlbpn17Uq1dFnGU0R46QEfIRqeohm5QHTUQQY/oGb2iN+1Je9HetY9pa0krZnbRH2ifP28pmaM=</latexit><latexit sha1_base64="U2Xg9HxLSM8a31U72xA0PYL8HXI=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkVwFRIRdCPUx8JlBfuAJobJdNoOnTyYuSmWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceP+ZMgmV9a6WFxaXllfJqZW19Y3NL395pyigRhDZIxCPR9rGknIW0AQw4bceC4sDntOUPr3K/NaJCsii8g3FM3QD3Q9ZjBIOSPH3fCTAMCObpdXafOkAfIO0LPDKzzLs4tzy9apnWBMY8sQtSRQXqnv7ldCOSBDQEwrGUHduKwU2xAEY4zSpOImmMyRD3aUfREAdUuunkj8w4VErX6EVCVQjGRP09keJAynHgq878ajnr5eJ/XieB3pmbsjBOgIZkuqiXcAMiIw/F6DJBCfCxIpgIpm41yAALTEBFV1Eh2LMvz5PmsWlbpn17Uq1dFnGU0R46QEfIRqeohm5QHTUQQY/oGb2iN+1Je9HetY9pa0krZnbRH2ifP28pmaM=</latexit><latexit sha1_base64="U2Xg9HxLSM8a31U72xA0PYL8HXI=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkVwFRIRdCPUx8JlBfuAJobJdNoOnTyYuSmWkJ0bf8WNC0Xc+gvu/BsnbRbaeuDC4Zx7ufceP+ZMgmV9a6WFxaXllfJqZW19Y3NL395pyigRhDZIxCPR9rGknIW0AQw4bceC4sDntOUPr3K/NaJCsii8g3FM3QD3Q9ZjBIOSPH3fCTAMCObpdXafOkAfIO0LPDKzzLs4tzy9apnWBMY8sQtSRQXqnv7ldCOSBDQEwrGUHduKwU2xAEY4zSpOImmMyRD3aUfREAdUuunkj8w4VErX6EVCVQjGRP09keJAynHgq878ajnr5eJ/XieB3pmbsjBOgIZkuqiXcAMiIw/F6DJBCfCxIpgIpm41yAALTEBFV1Eh2LMvz5PmsWlbpn17Uq1dFnGU0R46QEfIRqeohm5QHTUQQY/oGb2iN+1Je9HetY9pa0krZnbRH2ifP28pmaM=</latexit>



*more stringent than Compton length localization only for q>1

Quantum Vacuum Fluctuations

Limit* on mass localization due to fluctuations of the grav. field:

In order to acquire significant which-path information 

�xB > `P
<latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit><latexit sha1_base64="9XMr7dH2SPhyPixcROF/CkienAo=">AAAB+nicbVDLSsNAFJ34rPXV6tLNYBFclUQEXUmpG5cV7AOaECaTm3boZBJmJmqJ/RQ3LhRx65e482+ctllo64GBwznncu+cIOVMadv+tlZW19Y3Nktb5e2d3b39SvWgo5JMUmjThCeyFxAFnAloa6Y59FIJJA44dIPR9dTv3oNULBF3epyCF5OBYBGjRBvJr1TdELgm+NFvXrnAud/yKzW7bs+Al4lTkBoqYPJfbpjQLAahKSdK9R071V5OpGaUw6TsZgpSQkdkAH1DBYlBefns9Ak+MUqIo0SaJzSeqb8nchIrNY4Dk4yJHqpFbyr+5/UzHV16ORNppkHQ+aIo41gneNoDDpkEqvnYEEIlM7diOiSSUG3aKpsSnMUvL5POWd2x687tea3RLOoooSN0jE6Rgy5QA92gFmojih7QM3pFb9aT9WK9Wx/z6IpVzByiP7A+fwB6CpN6</latexit>
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<latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit><latexit sha1_base64="trHT2TR/LzBxzyCVqSAfOjzpwNU=">AAAB+3icbVBNSwMxFMzWr1q/aj16CRbBU9kVQY9FPXisYGuhu5Rs+rYNzWaX5K20lP4VLx4U8eof8ea/MW33oK0DgWFmHu9lwlQKg6777RTW1jc2t4rbpZ3dvf2D8mGlZZJMc2jyRCa6HTIDUihookAJ7VQDi0MJj+HwZuY/PoE2IlEPOE4hiFlfiUhwhlbqliv+LUhkdOQbEfsgZbfRLVfdmjsHXSVeTqokh81/+b2EZzEo5JIZ0/HcFIMJ0yi4hGnJzwykjA9ZHzqWKhaDCSbz26f01Co9GiXaPoV0rv6emLDYmHEc2mTMcGCWvZn4n9fJMLoKJkKlGYLii0VRJikmdFYE7QkNHOXYEsa1sLdSPmCacbR1lWwJ3vKXV0nrvOa5Ne/+olq/zusokmNyQs6IRy5JndyRBmkSTkbkmbySN2fqvDjvzsciWnDymSPyB87nD6HZlCo=</latexit>

*

xCM = 0
<latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit><latexit sha1_base64="dIjFiOFZ0ZZp7qY6WAGpdFlzuhM=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQT0IxV68CBVcW2iXkk2zbWiSXZOsWJb+CS8eVLz6e7z5b0zbPWjrg4HHezPMzAsTzrRx3W+nsLS8srpWXC9tbG5t75R39+51nCpCfRLzWLVCrClnkvqGGU5biaJYhJw2w2F94jcfqdIslndmlNBA4L5kESPYWKn11M3qN+NLt1uuuFV3CrRIvJxUIEejW/7q9GKSCioN4VjrtucmJsiwMoxwOi51Uk0TTIa4T9uWSiyoDrLpvWN0ZJUeimJlSxo0VX9PZFhoPRKh7RTYDPS8NxH/89qpic6DjMkkNVSS2aIo5cjEaPI86jFFieEjSzBRzN6KyAArTIyNqGRD8OZfXiT+SfWi6t2eVmpXeRpFOIBDOAYPzqAG19AAHwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AHnSY9q</latexit>

⇡<latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit><latexit sha1_base64="zSeINC7mBfKT7PUA/yJdG943/8Q=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQb0VvXis4NpCu5Rsmm1Ds0lIsmJZ+iO8eFDx6v/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmlldW19o7xZ2dre2d2r7h88GJlpQkMiudTtGBvKmaChZZbTttIUpzGnrXh0M/Vbj1QbJsW9HSsapXggWMIItk5qdbFSWj71qjW/7s+AlklQkBoUaPaqX92+JFlKhSUcG9MJfGWjHGvLCKeTSjczVGEywgPacVTglJoon507QSdO6aNEalfCopn6eyLHqTHjNHadKbZDs+hNxf+8TmaTyyhnQmWWCjJflGQcWYmmv6M+05RYPnYEE83crYgMscbEuoQqLoRg8eVlEp7Vr+rB3XmtcV2kUYYjOIZTCOACGnALTQiBwAie4RXePOW9eO/ex7y15BUzh/AH3ucP/zWPig==</latexit>M
<latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit>

mA
<latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit>

mB
<latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit><latexit sha1_base64="uMfCj1OL/2RTwkWKBlhJFHaa2LI=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FuIF48RXRNIljA7mU2GzGOZmRXCkk/w4kHFq3/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4ePRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx7dTP3WE9WGKflgxymNBB5IljCCrZPuRa/Rq1T9mj8DWiZBQapQoNmrfHX7imSCSks4NqYT+KmNcqwtI5xOyt3M0BSTER7QjqMSC2qifHbqBJ06pY8SpV1Ji2bq74kcC2PGInadAtuhWfSm4n9eJ7PJVZQzmWaWSjJflGQcWYWmf6M+05RYPnYEE83crYgMscbEunTKLoRg8eVlEp7XrmvB3UW13ijSKMExnMAZBHAJdbiFJoRAYADP8ApvHvdevHfvY9664hUzR/AH3ucPgnGNeg==</latexit>M

<latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit><latexit sha1_base64="2bCVaGjBVkw40Ey6VQ8hhrpoyIg=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FL16EFowttKFsttN27WYTdjdCCf0FXjyoePUvefPfuG1z0NYHA4/3ZpiZFyaCa+O6305hZXVtfaO4Wdra3tndK+8fPOg4VQx9FotYtUKqUXCJvuFGYCtRSKNQYDMc3Uz95hMqzWN5b8YJBhEdSN7njBorNe665YpbdWcgy8TLSQVy1Lvlr04vZmmE0jBBtW57bmKCjCrDmcBJqZNqTCgb0QG2LZU0Qh1ks0Mn5MQqPdKPlS1pyEz9PZHRSOtxFNrOiJqhXvSm4n9eOzX9yyDjMkkNSjZf1E8FMTGZfk16XCEzYmwJZYrbWwkbUkWZsdmUbAje4svLxD+rXlW9xnmldp2nUYQjOIZT8OACanALdfCBAcIzvMKb8+i8OO/Ox7y14OQzh/AHzucPE56MpQ==</latexit>

mA
<latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit><latexit sha1_base64="TMx7dDSzsvPR1/e1VPOd5rsYc64=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoN6iXjxGdE0gWcLsZDYZMo9lZlYISz7BiwcVr/6RN//GSbIHjRY0FFXddHfFKWfG+v6XV1paXlldK69XNja3tnequ3sPRmWa0JAornQ7xoZyJmlomeW0nWqKRcxpKx5dT/3WI9WGKXlvxymNBB5IljCCrZPuRO+yV635dX8G9JcEBalBgWav+tntK5IJKi3h2JhO4Kc2yrG2jHA6qXQzQ1NMRnhAO45KLKiJ8tmpE3TklD5KlHYlLZqpPydyLIwZi9h1CmyHZtGbiv95ncwm51HOZJpZKsl8UZJxZBWa/o36TFNi+dgRTDRztyIyxBoT69KpuBCCxZf/kvCkflEPbk9rjasijTIcwCEcQwBn0IAbaEIIBAbwBC/w6nHv2Xvz3uetJa+Y2Ydf8D6+AYDujXk=</latexit>

�xB ⇠ Q(n)
A

Dn+2
T 2
B > 1

<latexit sha1_base64="TFeiaBiRoWzLkaMIHsECWMUozXc="></latexit><latexit sha1_base64="TFeiaBiRoWzLkaMIHsECWMUozXc="></latexit><latexit sha1_base64="TFeiaBiRoWzLkaMIHsECWMUozXc="></latexit><latexit sha1_base64="TFeiaBiRoWzLkaMIHsECWMUozXc="></latexit>



Quantized gravitational radiation

(Estimate of the) energy radiated by Alice fictitious n-pole 

*
The degree of decoherence due to radiation can be estimated by requiring that no graviton 

with characteristic frequency             is emitted by the fictitious n-pole 1/TA
<latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit><latexit sha1_base64="ImjtWWhUsrx/WbWN34pnuMAV9BQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPVi8cKTVtoQ9lsJ+3SzSbsboRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0P/NbT6g0T2TDjFMMYjqQPOKMGiv53kWjd9srV9yqOwdZJV5OKpCj3it/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuyUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6CSZcpplByRaLokwQk5DZ56TPFTIjxpZQpri9lbAhVZQZm0/JhuAtv7xKmpdVz616j1eV2l0eRxFO4BTOwYNrqMED1MEHBhye4RXeHOm8OO/Ox6K14OQzx/AHzucPybuOAA==</latexit>

* A more detailed treatment can be obtained by looking at the overlap of the coherent states produced by the classical currents 
corresponding to the paths in the interferometer. This leads to the same result.

Q(n)
A < Tn

A
<latexit sha1_base64="hFgppswWHuiknIU2/ccQBVwpCHU=">AAACAnicbVBNS8NAEJ34WetX1ZN4CRahXkoigh48tHrx2EK/oE3DZrtpl242YXcjlFC8+Fe8eFDEq7/Cm//GTZuDtj4YeLw3w8w8L2JUKsv6NlZW19Y3NnNb+e2d3b39wsFhS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre+C712w9ESBryhppExAnQkFOfYqS05BaOewFSI4xYUp/2kxI/n7rVm4Zb7WuvaJWtGcxlYmekCBlqbuGrNwhxHBCuMENSdm0rUk6ChKKYkWm+F0sSITxGQ9LVlKOASCeZvTA1z7QyMP1Q6OLKnKm/JxIUSDkJPN2ZHiwXvVT8z+vGyr92EsqjWBGO54v8mJkqNNM8zAEVBCs20QRhQfWtJh4hgbDSqeV1CPbiy8ukdVG2rbJdvyxWbrM4cnACp1ACG66gAvdQgyZgeIRneIU348l4Md6Nj3nripHNHMEfGJ8/ghqW1Q==</latexit><latexit sha1_base64="hFgppswWHuiknIU2/ccQBVwpCHU=">AAACAnicbVBNS8NAEJ34WetX1ZN4CRahXkoigh48tHrx2EK/oE3DZrtpl242YXcjlFC8+Fe8eFDEq7/Cm//GTZuDtj4YeLw3w8w8L2JUKsv6NlZW19Y3NnNb+e2d3b39wsFhS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre+C712w9ESBryhppExAnQkFOfYqS05BaOewFSI4xYUp/2kxI/n7rVm4Zb7WuvaJWtGcxlYmekCBlqbuGrNwhxHBCuMENSdm0rUk6ChKKYkWm+F0sSITxGQ9LVlKOASCeZvTA1z7QyMP1Q6OLKnKm/JxIUSDkJPN2ZHiwXvVT8z+vGyr92EsqjWBGO54v8mJkqNNM8zAEVBCs20QRhQfWtJh4hgbDSqeV1CPbiy8ukdVG2rbJdvyxWbrM4cnACp1ACG66gAvdQgyZgeIRneIU348l4Md6Nj3nripHNHMEfGJ8/ghqW1Q==</latexit><latexit sha1_base64="hFgppswWHuiknIU2/ccQBVwpCHU=">AAACAnicbVBNS8NAEJ34WetX1ZN4CRahXkoigh48tHrx2EK/oE3DZrtpl242YXcjlFC8+Fe8eFDEq7/Cm//GTZuDtj4YeLw3w8w8L2JUKsv6NlZW19Y3NnNb+e2d3b39wsFhS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre+C712w9ESBryhppExAnQkFOfYqS05BaOewFSI4xYUp/2kxI/n7rVm4Zb7WuvaJWtGcxlYmekCBlqbuGrNwhxHBCuMENSdm0rUk6ChKKYkWm+F0sSITxGQ9LVlKOASCeZvTA1z7QyMP1Q6OLKnKm/JxIUSDkJPN2ZHiwXvVT8z+vGyr92EsqjWBGO54v8mJkqNNM8zAEVBCs20QRhQfWtJh4hgbDSqeV1CPbiy8ukdVG2rbJdvyxWbrM4cnACp1ACG66gAvdQgyZgeIRneIU348l4Md6Nj3nripHNHMEfGJ8/ghqW1Q==</latexit><latexit sha1_base64="hFgppswWHuiknIU2/ccQBVwpCHU=">AAACAnicbVBNS8NAEJ34WetX1ZN4CRahXkoigh48tHrx2EK/oE3DZrtpl242YXcjlFC8+Fe8eFDEq7/Cm//GTZuDtj4YeLw3w8w8L2JUKsv6NlZW19Y3NnNb+e2d3b39wsFhS4axwKSJQxaKjockYZSTpqKKkU4kCAo8Rtre+C712w9ESBryhppExAnQkFOfYqS05BaOewFSI4xYUp/2kxI/n7rVm4Zb7WuvaJWtGcxlYmekCBlqbuGrNwhxHBCuMENSdm0rUk6ChKKYkWm+F0sSITxGQ9LVlKOASCeZvTA1z7QyMP1Q6OLKnKm/JxIUSDkJPN2ZHiwXvVT8z+vGyr92EsqjWBGO54v8mJkqNNM8zAEVBCs20QRhQfWtJh4hgbDSqeV1CPbiy8ukdVG2rbJdvyxWbrM4cnACp1ACG66gAvdQgyZgeIRneIU348l4Md6Nj3nripHNHMEfGJ8/ghqW1Q==</latexit>

E ⇠
 

Q(n)
A

Tn+1
A

!2

TA

<latexit sha1_base64="DBjcDcGqL6lrgfx148Yvpwr51YM="></latexit><latexit sha1_base64="DBjcDcGqL6lrgfx148Yvpwr51YM="></latexit><latexit sha1_base64="DBjcDcGqL6lrgfx148Yvpwr51YM="></latexit><latexit sha1_base64="DBjcDcGqL6lrgfx148Yvpwr51YM="></latexit>



RESOLUTION OF THE “APPARENT” PARADOXES

t
<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>

??

TA, TB < D
<latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit><latexit sha1_base64="ZctolkWjRRbhCK3gB4aaRbi1kNM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD14qNWDxwr9wjaEzXbTLt1swu5GKKH/wosHRbz6b7z5b9ymOWjrg4HHezPMzPNjzpS27W+rsLK6tr5R3Cxtbe/s7pX3D9oqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8ce3M7/zRKVikWjqSUzdEA8FCxjB2kiPTe/mDDW9+vWdV67YVTsDWiZOTiqQo+GVv/qDiCQhFZpwrFTPsWPtplhqRjidlvqJojEmYzykPUMFDqly0+ziKToxygAFkTQlNMrU3xMpDpWahL7pDLEeqUVvJv7n9RIdXLkpE3GiqSDzRUHCkY7Q7H00YJISzSeGYCKZuRWREZaYaBNSyYTgLL68TNrnVceuOg8XlVo9j6MIR3AMp+DAJdTgHhrQAgICnuEV3ixlvVjv1se8tWDlM4fwB9bnD6PMj5M=</latexit>

No entangling radiation from Alice

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

i.e. no which-path info for Bob

If Q(n)
A < Tn

A
<latexit sha1_base64="hiSJcywDwaEkhf62V39Iv+/YyN4=">AAACDHicbVC7TsMwFHXKu7wKjCwWFVJZqgQhwcDQwgIblVpAatLKcR2w6jiRfYOoonwAC7/CwgBCrHwAG3+DUzJAy5EsHZ1zrnzv8WPBNdj2l1WamZ2bX1hcKi+vrK6tVzY2L3WUKMo6NBKRuvaJZoJL1gEOgl3HipHQF+zKH57m/tUdU5pHsg2jmHkhuZE84JSAkfqVqgvsHtLzAGduSOCWEpG2sl5ak3tZv3nc7jd7ecqu22PgaeIUpIoKXPQrn+4goknIJFBBtO46dgxeShRwKlhWdhPNYkKH5IZ1DZUkZNpLx8dkeNcoAxxEyjwJeKz+nkhJqPUo9E0yX1hPern4n9dNIDjyUi7jBJikPx8FicAQ4bwZPOCKURAjQwhV3OyK6S1RhILpr2xKcCZPniaX+3XHrjutg2rjpKhjEW2jHVRDDjpEDXSGLlAHUfSAntALerUerWfrzXr/iZasYmYL/YH18Q1WmJsh</latexit><latexit sha1_base64="hiSJcywDwaEkhf62V39Iv+/YyN4=">AAACDHicbVC7TsMwFHXKu7wKjCwWFVJZqgQhwcDQwgIblVpAatLKcR2w6jiRfYOoonwAC7/CwgBCrHwAG3+DUzJAy5EsHZ1zrnzv8WPBNdj2l1WamZ2bX1hcKi+vrK6tVzY2L3WUKMo6NBKRuvaJZoJL1gEOgl3HipHQF+zKH57m/tUdU5pHsg2jmHkhuZE84JSAkfqVqgvsHtLzAGduSOCWEpG2sl5ak3tZv3nc7jd7ecqu22PgaeIUpIoKXPQrn+4goknIJFBBtO46dgxeShRwKlhWdhPNYkKH5IZ1DZUkZNpLx8dkeNcoAxxEyjwJeKz+nkhJqPUo9E0yX1hPern4n9dNIDjyUi7jBJikPx8FicAQ4bwZPOCKURAjQwhV3OyK6S1RhILpr2xKcCZPniaX+3XHrjutg2rjpKhjEW2jHVRDDjpEDXSGLlAHUfSAntALerUerWfrzXr/iZasYmYL/YH18Q1WmJsh</latexit><latexit sha1_base64="hiSJcywDwaEkhf62V39Iv+/YyN4=">AAACDHicbVC7TsMwFHXKu7wKjCwWFVJZqgQhwcDQwgIblVpAatLKcR2w6jiRfYOoonwAC7/CwgBCrHwAG3+DUzJAy5EsHZ1zrnzv8WPBNdj2l1WamZ2bX1hcKi+vrK6tVzY2L3WUKMo6NBKRuvaJZoJL1gEOgl3HipHQF+zKH57m/tUdU5pHsg2jmHkhuZE84JSAkfqVqgvsHtLzAGduSOCWEpG2sl5ak3tZv3nc7jd7ecqu22PgaeIUpIoKXPQrn+4goknIJFBBtO46dgxeShRwKlhWdhPNYkKH5IZ1DZUkZNpLx8dkeNcoAxxEyjwJeKz+nkhJqPUo9E0yX1hPern4n9dNIDjyUi7jBJikPx8FicAQ4bwZPOCKURAjQwhV3OyK6S1RhILpr2xKcCZPniaX+3XHrjutg2rjpKhjEW2jHVRDDjpEDXSGLlAHUfSAntALerUerWfrzXr/iZasYmYL/YH18Q1WmJsh</latexit><latexit sha1_base64="hiSJcywDwaEkhf62V39Iv+/YyN4=">AAACDHicbVC7TsMwFHXKu7wKjCwWFVJZqgQhwcDQwgIblVpAatLKcR2w6jiRfYOoonwAC7/CwgBCrHwAG3+DUzJAy5EsHZ1zrnzv8WPBNdj2l1WamZ2bX1hcKi+vrK6tVzY2L3WUKMo6NBKRuvaJZoJL1gEOgl3HipHQF+zKH57m/tUdU5pHsg2jmHkhuZE84JSAkfqVqgvsHtLzAGduSOCWEpG2sl5ak3tZv3nc7jd7ecqu22PgaeIUpIoKXPQrn+4goknIJFBBtO46dgxeShRwKlhWdhPNYkKH5IZ1DZUkZNpLx8dkeNcoAxxEyjwJeKz+nkhJqPUo9E0yX1hPern4n9dNIDjyUi7jBJikPx8FicAQ4bwZPOCKURAjQwhV3OyK6S1RhILpr2xKcCZPniaX+3XHrjutg2rjpKhjEW2jHVRDDjpEDXSGLlAHUfSAntALerUerWfrzXr/iZasYmYL/YH18Q1WmJsh</latexit>

Q(n)
A

Dn+2
T 2
B < 1

<latexit sha1_base64="JJF7eFUQP+sd6eZrUPTwxGcVLNY=">AAACE3icbVDLSsNAFJ3UV62vqks3wSJUhZIUQRcuanXhsoW+oEnDZDpph04mYWYilCH/4MZfceNCEbdu3Pk3Th8LbT1w4XDOvdx7jx9TIqRlfRuZldW19Y3sZm5re2d3L79/0BJRwhFuoohGvONDgSlhuCmJpLgTcwxDn+K2P7qd+O0HzAWJWEOOY+yGcMBIQBCUWvLyZ07AIVJOCOUQQarqaU8V2Wnq3aTqrqfYeTlNG161V762vXzBKllTmMvEnpMCmKPm5b+cfoSSEDOJKBSia1uxdBXkkiCK05yTCBxDNIID3NWUwRALV01/Ss0TrfTNIOK6mDSn6u8JBUMhxqGvOye3i0VvIv7ndRMZXLmKsDiRmKHZoiChpozMSUBmn3CMJB1rAhEn+lYTDaEOSeoYczoEe/HlZdIql2yrZNcvCpXqPI4sOALHoAhscAkq4B7UQBMg8AiewSt4M56MF+Pd+Ji1Zoz5zCH4A+PzB1YDncI=</latexit><latexit sha1_base64="JJF7eFUQP+sd6eZrUPTwxGcVLNY=">AAACE3icbVDLSsNAFJ3UV62vqks3wSJUhZIUQRcuanXhsoW+oEnDZDpph04mYWYilCH/4MZfceNCEbdu3Pk3Th8LbT1w4XDOvdx7jx9TIqRlfRuZldW19Y3sZm5re2d3L79/0BJRwhFuoohGvONDgSlhuCmJpLgTcwxDn+K2P7qd+O0HzAWJWEOOY+yGcMBIQBCUWvLyZ07AIVJOCOUQQarqaU8V2Wnq3aTqrqfYeTlNG161V762vXzBKllTmMvEnpMCmKPm5b+cfoSSEDOJKBSia1uxdBXkkiCK05yTCBxDNIID3NWUwRALV01/Ss0TrfTNIOK6mDSn6u8JBUMhxqGvOye3i0VvIv7ndRMZXLmKsDiRmKHZoiChpozMSUBmn3CMJB1rAhEn+lYTDaEOSeoYczoEe/HlZdIql2yrZNcvCpXqPI4sOALHoAhscAkq4B7UQBMg8AiewSt4M56MF+Pd+Ji1Zoz5zCH4A+PzB1YDncI=</latexit><latexit sha1_base64="JJF7eFUQP+sd6eZrUPTwxGcVLNY=">AAACE3icbVDLSsNAFJ3UV62vqks3wSJUhZIUQRcuanXhsoW+oEnDZDpph04mYWYilCH/4MZfceNCEbdu3Pk3Th8LbT1w4XDOvdx7jx9TIqRlfRuZldW19Y3sZm5re2d3L79/0BJRwhFuoohGvONDgSlhuCmJpLgTcwxDn+K2P7qd+O0HzAWJWEOOY+yGcMBIQBCUWvLyZ07AIVJOCOUQQarqaU8V2Wnq3aTqrqfYeTlNG161V762vXzBKllTmMvEnpMCmKPm5b+cfoSSEDOJKBSia1uxdBXkkiCK05yTCBxDNIID3NWUwRALV01/Ss0TrfTNIOK6mDSn6u8JBUMhxqGvOye3i0VvIv7ndRMZXLmKsDiRmKHZoiChpozMSUBmn3CMJB1rAhEn+lYTDaEOSeoYczoEe/HlZdIql2yrZNcvCpXqPI4sOALHoAhscAkq4B7UQBMg8AiewSt4M56MF+Pd+Ji1Zoz5zCH4A+PzB1YDncI=</latexit><latexit sha1_base64="JJF7eFUQP+sd6eZrUPTwxGcVLNY=">AAACE3icbVDLSsNAFJ3UV62vqks3wSJUhZIUQRcuanXhsoW+oEnDZDpph04mYWYilCH/4MZfceNCEbdu3Pk3Th8LbT1w4XDOvdx7jx9TIqRlfRuZldW19Y3sZm5re2d3L79/0BJRwhFuoohGvONDgSlhuCmJpLgTcwxDn+K2P7qd+O0HzAWJWEOOY+yGcMBIQBCUWvLyZ07AIVJOCOUQQarqaU8V2Wnq3aTqrqfYeTlNG161V762vXzBKllTmMvEnpMCmKPm5b+cfoSSEDOJKBSia1uxdBXkkiCK05yTCBxDNIID3NWUwRALV01/Ss0TrfTNIOK6mDSn6u8JBUMhxqGvOye3i0VvIv7ndRMZXLmKsDiRmKHZoiChpozMSUBmn3CMJB1rAhEn+lYTDaEOSeoYczoEe/HlZdIql2yrZNcvCpXqPI4sOALHoAhscAkq4B7UQBMg8AiewSt4M56MF+Pd+Ji1Zoz5zCH4A+PzB1YDncI=</latexit>



Further Thoughts

How information is encoded in gauge fields?

How can we formally account for superposition of different spacetimes?



qA
<latexit sha1_base64="/AMSH1f9WYsNIyfJvO+yXtEndf4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK9gPaUDbbSbt0s4m7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6f+xd9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqAGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEZRo2p</latexit><latexit sha1_base64="/AMSH1f9WYsNIyfJvO+yXtEndf4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK9gPaUDbbSbt0s4m7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6f+xd9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqAGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEZRo2p</latexit><latexit sha1_base64="/AMSH1f9WYsNIyfJvO+yXtEndf4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK9gPaUDbbSbt0s4m7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6f+xd9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqAGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEZRo2p</latexit><latexit sha1_base64="/AMSH1f9WYsNIyfJvO+yXtEndf4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPVi8eK9gPaUDbbSbt0s4m7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6f+xd9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqAGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEZRo2p</latexit>

qA
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False loss of coherence

W. G. Unruh, in Relativistic quantum measurement and decoherence
pp. 125{140. Springer, 2000.

𝒟A < TA

|C⟩ ⊗ ( | ↑ ⟩ + | ↓ ⟩) ⊗ |Ω⟩

∼ |L⟩ | ↑ ⟩ |αL⟩ + |R⟩ | ↓ ⟩ |αR⟩

∼ |C⟩ ⊗ ( | ↑ ⟩ + | ↓ ⟩) ⊗ |Ω⟩
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• Gedankenexperiment shows inconsistencies if dynamical d.o.f.s are neglected 

• Inconsistencies are resolved if: vacuum fluctuations + quantized radiation

Limit Bob’s ability to acquire which-path info

Decohere Alice superposition via entanglement with radiation

By treating the (linearized) gravitational field [or the e.m. 
field] as a quantum field a consistent analysis of the 

gedankenexperiment is obtained 





How information is encoded in gauge fields?

Decoherence: Theoretical, Experimental, 
and Conceptual Problems





On account of the absence of background structure in general relativity, the ``location'' of a 
particle is not a well defined concept. The best one can do is consider the relative location 
of two bodies.  

Consider two bodies separated by a distance R. When averaged over a spacetime region 
of (space and time) dimension R, the magnitude of the vacuum fluctuations of the 
Riemann curvature tensor should be of order ** 

Integration of the geodesic deviation equation over time R then yields the result that the 
two bodies should fluctuate in their relative position by an amount 

independently of R (and independently of the mass or other properties of the body). This 
leads to the conclusion that localization of any body cannot be achieved to better than a 
Planck length - a conclusion that has been previously reached by many authors
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**This follows from the fact that the correlation function of the linearized metric diverges as          , 
where     denotes the squared geodesic distance between the points. Since the linearized Riemann 
tensor is constructed from two derivatives of the metric, the correlation function of the linearized 
Riemann tensor diverges as 
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