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quantum superposition

✓
1/2 1/2
1/2 1/2

◆

<latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit>

✓
1/2 0
0 1/2

◆

<latexit sha1_base64="cqITsd38As/C7KG9kP9HFtBnvM0=">AAACGnicbVDLSsNAFJ3UV42vqEs3g0VxVZMi6LLoxmUF+4AmlMn0th06mYSZiVhCv8ONv+LGhSLuxI1/47QNoq0HBs6ccy/33hMmnCntul9WYWl5ZXWtuG5vbG5t7zi7ew0Vp5JCncY8lq2QKOBMQF0zzaGVSCBRyKEZDq8mfvMOpGKxuNWjBIKI9AXrMUq0kTqO54fQZyJLIqIlux9j2zut4GPsYt+3XUPM1/ZBdH8qOk7JLbtT4EXi5aSEctQ6zoffjWkagdCUE6XanpvoICNSM8phbPupgoTQIelD21BBIlBBNj1tjI+M0sW9WJonNJ6qvzsyEik1ikJTafYbqHlvIv7ntVPduwgyJpJUg6CzQb2UYx3jSU64yyRQzUeGECqZ2RXTAZGEapOmbULw5k9eJI1K2XPL3s1ZqXqZx1FEB+gQnSAPnaMqukY1VEcUPaAn9IJerUfr2Xqz3melBSvv2Ud/YH1+A05+nek=</latexit><latexit sha1_base64="cqITsd38As/C7KG9kP9HFtBnvM0=">AAACGnicbVDLSsNAFJ3UV42vqEs3g0VxVZMi6LLoxmUF+4AmlMn0th06mYSZiVhCv8ONv+LGhSLuxI1/47QNoq0HBs6ccy/33hMmnCntul9WYWl5ZXWtuG5vbG5t7zi7ew0Vp5JCncY8lq2QKOBMQF0zzaGVSCBRyKEZDq8mfvMOpGKxuNWjBIKI9AXrMUq0kTqO54fQZyJLIqIlux9j2zut4GPsYt+3XUPM1/ZBdH8qOk7JLbtT4EXi5aSEctQ6zoffjWkagdCUE6XanpvoICNSM8phbPupgoTQIelD21BBIlBBNj1tjI+M0sW9WJonNJ6qvzsyEik1ikJTafYbqHlvIv7ntVPduwgyJpJUg6CzQb2UYx3jSU64yyRQzUeGECqZ2RXTAZGEapOmbULw5k9eJI1K2XPL3s1ZqXqZx1FEB+gQnSAPnaMqukY1VEcUPaAn9IJerUfr2Xqz3melBSvv2Ud/YH1+A05+nek=</latexit><latexit sha1_base64="cqITsd38As/C7KG9kP9HFtBnvM0=">AAACGnicbVDLSsNAFJ3UV42vqEs3g0VxVZMi6LLoxmUF+4AmlMn0th06mYSZiVhCv8ONv+LGhSLuxI1/47QNoq0HBs6ccy/33hMmnCntul9WYWl5ZXWtuG5vbG5t7zi7ew0Vp5JCncY8lq2QKOBMQF0zzaGVSCBRyKEZDq8mfvMOpGKxuNWjBIKI9AXrMUq0kTqO54fQZyJLIqIlux9j2zut4GPsYt+3XUPM1/ZBdH8qOk7JLbtT4EXi5aSEctQ6zoffjWkagdCUE6XanpvoICNSM8phbPupgoTQIelD21BBIlBBNj1tjI+M0sW9WJonNJ6qvzsyEik1ikJTafYbqHlvIv7ntVPduwgyJpJUg6CzQb2UYx3jSU64yyRQzUeGECqZ2RXTAZGEapOmbULw5k9eJI1K2XPL3s1ZqXqZx1FEB+gQnSAPnaMqukY1VEcUPaAn9IJerUfr2Xqz3melBSvv2Ud/YH1+A05+nek=</latexit><latexit sha1_base64="cqITsd38As/C7KG9kP9HFtBnvM0=">AAACGnicbVDLSsNAFJ3UV42vqEs3g0VxVZMi6LLoxmUF+4AmlMn0th06mYSZiVhCv8ONv+LGhSLuxI1/47QNoq0HBs6ccy/33hMmnCntul9WYWl5ZXWtuG5vbG5t7zi7ew0Vp5JCncY8lq2QKOBMQF0zzaGVSCBRyKEZDq8mfvMOpGKxuNWjBIKI9AXrMUq0kTqO54fQZyJLIqIlux9j2zut4GPsYt+3XUPM1/ZBdH8qOk7JLbtT4EXi5aSEctQ6zoffjWkagdCUE6XanpvoICNSM8phbPupgoTQIelD21BBIlBBNj1tjI+M0sW9WJonNJ6qvzsyEik1ikJTafYbqHlvIv7ntVPduwgyJpJUg6CzQb2UYx3jSU64yyRQzUeGECqZ2RXTAZGEapOmbULw5k9eJI1K2XPL3s1ZqXqZx1FEB+gQnSAPnaMqukY1VEcUPaAn9IJerUfr2Xqz3melBSvv2Ud/YH1+A05+nek=</latexit>

environment

loss of  
coherence

~ state-of-the-art coherence times 
• photonic qubits in atomic memories: ~50 ns

• nanoelectronic devices: ~30 seconds

• room temperature nuclear spins: ~40 minutes

• nuclear spins: ~6 hours

Common source of decoherence: 
coupling to the ENVIRONMENT



✓
1/2 ?
? 1/2

◆

<latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit>

✓
1/2 1/2
1/2 1/2

◆

<latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit> are we safe?

Decoherence is bad for quantum technologies
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<latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit>

quantum superposition
Common source of decoherence: 
coupling to the ENVIRONMENT



✓
1/2 ?
? 1/2

◆

<latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit><latexit sha1_base64="4WkN32932wnrmoK15bqtl2iUTWo=">AAACG3icbVDLSgMxFM3UVx1fVZdugkVxVWeKoLsW3bisYB/QGUomvW1DM5khyYhl6H+48VfcuFDEleDCvzFtB9HWA4GTc+7l3nuCmDOlHefLyi0tr6yu5dftjc2t7Z3C7l5DRYmkUKcRj2QrIAo4E1DXTHNoxRJIGHBoBsOrid+8A6lYJG71KAY/JH3BeowSbaROoewF0GcijUOiJbsfY9s9LeNjXMGeZ1cMmXxtD0T3p6RTKDolZwq8SNyMFFGGWqfw4XUjmoQgNOVEqbbrxNpPidSMchjbXqIgJnRI+tA2VJAQlJ9ObxvjI6N0cS+S5gmNp+rvjpSESo3CwFSa/QZq3puI/3ntRPcu/JSJONEg6GxQL+FYR3gSFO4yCVTzkSGESmZ2xXRAJKHaxGmbENz5kxdJo1xynZJ7c1asXmZx5NEBOkQnyEXnqIquUQ3VEUUP6Am9oFfr0Xq23qz3WWnOynr20R9Yn9/gFJ4x</latexit>

✓
1/2 1/2
1/2 1/2

◆

<latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit><latexit sha1_base64="LSN4edduGkOu4emjcQ3kTdX1kIE=">AAACHnicbVDLSgMxFM3UVx1fVZdugkVxVWeKosuiG5cV7AM6Q8mkt21oJjMkGbEM/RI3/oobF4oIrvRvzLTFR+uBhJNzzyX3niDmTGnH+bRyC4tLyyv5VXttfWNzq7C9U1dRIinUaMQj2QyIAs4E1DTTHJqxBBIGHBrB4DKrN25BKhaJGz2MwQ9JT7Auo0QbqV049QLoMZHGIdGS3Y2w7R6X8SHObs/7edgeiM63q10oOiVnDDxP3Ckpoimq7cK714loEoLQlBOlWq4Taz8lUjPKYWR7iYKY0AHpQctQQUJQfjpeb4QPjNLB3UiaIzQeq787UhIqNQwD4zTz9dVsLRP/q7US3T33UybiRIOgk4+6Ccc6wllWuMMkUM2HhhAqmZkV0z6RhGqTqG1CcGdXnif1csl1Su71SbFyMY0jj/bQPjpCLjpDFXSFqqiGKLpHj+gZvVgP1pP1ar1NrDlr2rOL/sD6+AJAiJ7V</latexit> are we safe?

Decoherence is bad for quantum technologies
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<latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit><latexit sha1_base64="lFQb1OfW33aqR7ReQY8qdlRhzfg=">AAACIHicbVBNS8NAEJ34WetX1KOXxSIIQkmKUI9FLx4r2A9oStlsN+3SzSbuboQS81O8+Fe8eFBEb/pr3LY5aNsHA4/3ZpiZ58ecKe0439bK6tr6xmZhq7i9s7u3bx8cNlWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUicafHMe2GeCBYwAjWRurZVS+QmKRulnrqXuq0kmWPjiexGHB6vsRzc69nl5yyMwVaJG5OSpCj3rO/vH5EkpAKTThWquM6se6mWGpGOM2KXqJojMkID2jHUIFDqrrp9MEMnRqlj4JImhIaTdW/EykOlRqHvukMsR6qeW8iLvM6iQ4uuykTcaKpILNFQcKRjtAkLdRnkhLNx4ZgIpm5FZEhNqlok2nRhODOv7xImpWy65Td24tS7SqPowDHcAJn4EIVanADdWgAgSd4gTd4t56tV+vD+py1rlj5zBH8g/XzCyyypNE=</latexit>

quantum superposition
Common source of decoherence: 
coupling to the ENVIRONMENT

Are there other fundamentally unavoidable  
sources of decoherence?

(in the absence of environmental coupling)



Quantum Optics 
in Cavities

environmental 
coupling



|↵i
<latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit>

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Phase space (Wigner function)

Coherent state

â|↵i = ↵|↵i
<latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit>

Quantum Optics 
in Cavities

environmental 
coupling



|↵i
<latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit>

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Phase space (Wigner function)

|↵i
<latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit><latexit sha1_base64="8OuAUfgxa1v6QLieZzEFDY/wSeg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+giWWy3bZLN5uwu1FK7P/w4kERr/4Xb/4bt20O2vpg4PHeDDPzwkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TRVmDxiJW7RA1E1yyhuFGsHaiGEahYK1wdD31Ww9MaR7LOzNOWBDhQPI+p2isdP/ko0iG6CuUA8G65YpbdWcgy8TLSQVy1LvlL78X0zRi0lCBWnc8NzFBhspwKtik5KeaJUhHOGAdSyVGTAfZ7OoJObFKj/RjZUsaMlN/T2QYaT2OQtsZoRnqRW8q/ud1UtO/DDIuk9QwSeeL+qkgJibTCEiPK0aNGFuCVHF7K6FDVEiNDapkQ/AWX14mzbOq51a92/NK7SqPowhHcAyn4MEF1OAG6tAACgqe4RXenEfnxXl3PuatBSefOYQ/cD5/ANh3krU=</latexit>

|⌘↵i
<latexit sha1_base64="Ka1992Mo0RdZ3ZpQRPqw0+ZarFw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0JMUvHisYD+gCWWynbRLN5uwuxFL7F/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwpQzpV332yqtrW9sbpW3Kzu7e/sH9mG1rZJMUmzRhCeyG4JCzgS2NNMcu6lEiEOOnXB8M/M7DygVS8S9nqQYxDAULGIUtJH6dvXJRw0+8HQEvgQx5Ni3a27dncNZJV5BaqRAs29/+YOEZjEKTTko1fPcVAc5SM0ox2nFzxSmQMcwxJ6hAmJUQT6/feqcGmXgRIk0JbQzV39P5BArNYlD0xmDHqllbyb+5/UyHV0FORNpplHQxaIo445OnFkQzoBJpJpPDAEqmbnVoSOQQLWJq2JC8JZfXiXt87rn1r27i1rjuoijTI7JCTkjHrkkDXJLmqRFKHkkz+SVvFlT68V6tz4WrSWrmDkif2B9/gBlAZSk</latexit><latexit sha1_base64="Ka1992Mo0RdZ3ZpQRPqw0+ZarFw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0JMUvHisYD+gCWWynbRLN5uwuxFL7F/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwpQzpV332yqtrW9sbpW3Kzu7e/sH9mG1rZJMUmzRhCeyG4JCzgS2NNMcu6lEiEOOnXB8M/M7DygVS8S9nqQYxDAULGIUtJH6dvXJRw0+8HQEvgQx5Ni3a27dncNZJV5BaqRAs29/+YOEZjEKTTko1fPcVAc5SM0ox2nFzxSmQMcwxJ6hAmJUQT6/feqcGmXgRIk0JbQzV39P5BArNYlD0xmDHqllbyb+5/UyHV0FORNpplHQxaIo445OnFkQzoBJpJpPDAEqmbnVoSOQQLWJq2JC8JZfXiXt87rn1r27i1rjuoijTI7JCTkjHrkkDXJLmqRFKHkkz+SVvFlT68V6tz4WrSWrmDkif2B9/gBlAZSk</latexit><latexit sha1_base64="Ka1992Mo0RdZ3ZpQRPqw0+ZarFw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0JMUvHisYD+gCWWynbRLN5uwuxFL7F/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwpQzpV332yqtrW9sbpW3Kzu7e/sH9mG1rZJMUmzRhCeyG4JCzgS2NNMcu6lEiEOOnXB8M/M7DygVS8S9nqQYxDAULGIUtJH6dvXJRw0+8HQEvgQx5Ni3a27dncNZJV5BaqRAs29/+YOEZjEKTTko1fPcVAc5SM0ox2nFzxSmQMcwxJ6hAmJUQT6/feqcGmXgRIk0JbQzV39P5BArNYlD0xmDHqllbyb+5/UyHV0FORNpplHQxaIo445OnFkQzoBJpJpPDAEqmbnVoSOQQLWJq2JC8JZfXiXt87rn1r27i1rjuoijTI7JCTkjHrkkDXJLmqRFKHkkz+SVvFlT68V6tz4WrSWrmDkif2B9/gBlAZSk</latexit><latexit sha1_base64="Ka1992Mo0RdZ3ZpQRPqw0+ZarFw=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBU0lE0JMUvHisYD+gCWWynbRLN5uwuxFL7F/x4kERr/4Rb/4bt20O2vpg4PHeDDPzwpQzpV332yqtrW9sbpW3Kzu7e/sH9mG1rZJMUmzRhCeyG4JCzgS2NNMcu6lEiEOOnXB8M/M7DygVS8S9nqQYxDAULGIUtJH6dvXJRw0+8HQEvgQx5Ni3a27dncNZJV5BaqRAs29/+YOEZjEKTTko1fPcVAc5SM0ox2nFzxSmQMcwxJ6hAmJUQT6/feqcGmXgRIk0JbQzV39P5BArNYlD0xmDHqllbyb+5/UyHV0FORNpplHQxaIo445OnFkQzoBJpJpPDAEqmbnVoSOQQLWJq2JC8JZfXiXt87rn1r27i1rjuoijTI7JCTkjHrkkDXJLmqRFKHkkz+SVvFlT68V6tz4WrSWrmDkif2B9/gBlAZSk</latexit>

⌘ < 1
<latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit>

After some time:Coherent state

â|↵i = ↵|↵i
<latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit><latexit sha1_base64="K88JwjIpjaIvZKlGNWw8lKZE5ac=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EKh4MZlBfuAJpSb6aQZOpmEmYlQYv/Bjb/ixoUibt2482+ctlnY1gMXzpxzL3PvCVLOlHacH2tpeWV1bb20Ud7c2t7Ztff2myrJJKENkvBEtgNQlDNBG5ppTtuppBAHnLaCwc3Ybz1QqVgi7vUwpX4MfcFCRkAbqWufehHoHEaPHvA0Ak+C6HN6PX3Nil274lSdCfAicQtSQQXqXfvb6yUki6nQhINSHddJtZ+D1IxwOip7maIpkAH0acdQATFVfj65aYSPjdLDYSJNCY0n6t+JHGKlhnFgOmPQkZr3xuJ/XifT4aWfM5Fmmgoy/SjMONYJHgeEe0xSovnQECCSmV0xiUAC0SbGsgnBnT95kTTPqq5Tde/OK7WrIo4SOkRH6AS56ALV0C2qowYi6Am9oDf0bj1br9aH9TltXbKKmQM0A+vrF65kn0A=</latexit>
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Cat state

|cati / |↵i+|�↵i
<latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit>

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Phase space (Wigner function)

environmental 
coupling



Quantum Optics 
in Cavities

Cat state

|cati / |↵i+|�↵i
<latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit>

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>

After some time:

|taci / |↵i�|�↵i
<latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit>

|catihcat|
<latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Phase space (Wigner function)

environmental 
coupling

⇡ |cat0ihcat0|+ |tac0ihtac0|
<latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit>



Quantum Optics 
in Cavities

Cat state

|cati / |↵i+|�↵i
<latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit><latexit sha1_base64="QVt/wlo78ev0pw3RWgMhDA0NzIs=">AAACJnicbZDLSgMxFIYzXmu9VV26GSyCIJYZEXShUHDjsoK9QKeUM2nahmaSkGSEMp2nceOruHFREXHno5i2s7CtPwR+vnMOJ+cPJaPaeN63s7K6tr6xmdvKb+/s7u0XDg5rWsQKkyoWTKhGCJowyknVUMNIQyoCUchIPRzcT+r1Z6I0FfzJDCVpRdDjtEsxGIvahbtREIHpqyixJA0U8B4jgVRCGjEKgMk+ZDA5T0fJRTrH2oWiV/KmcpeNn5kiylRpF8ZBR+A4ItxgBlo3fU+aVgLKUMxImg9iTSTgAfRI01oOEdGtZHpm6p5a0nG7QtnHjTulfycSiLQeRqHtnNykF2sT+F+tGZvuTSuhXMaGcDxb1I2Za4Q7ycztUEWwYUNrACtq/+riPijAxiabtyH4iycvm9plyfdK/uNVsXybxZFDx+gEnSEfXaMyekAVVEUYvaA3NEYfzqvz7nw6X7PWFSebOUJzcn5+AV4zqBs=</latexit>

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>

After some time:

|taci / |↵i�|�↵i
<latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit><latexit sha1_base64="yYLTz3ixmBoClGfFibtOJZmGXs0=">AAACJnicbVDLSgMxFM34rPVVdelmsAhuLDMi6EKh4MZlBdsKnVLupGkbzCQhuSOUab/Gjb/ixkVFxJ2fYtrOwteBC4dz7iU5J9aCWwyCD29hcWl5ZbWwVlzf2NzaLu3sNqxKDWV1qoQydzFYJrhkdeQo2J02DJJYsGZ8fzX1mw/MWK7kLQ41ayfQl7zHKaCTOqXLUZQADkySIdBxZED2BYu0URrVKAKhB5CL2fF45OaH1imVg0owg/+XhDkpkxy1TmkSdRVNEyaRCrC2FQYa2xkY5FSwcTFKLdNA76HPWo5KSJhtZ7OYY//QKV2/p4wbif5M/X6RQWLtMInd5jST/e1Nxf+8Voq983bGpU6RSTp/qJcKH5U/7czvcsMoiqEjQA13f/XpAAxQdM0WXQnh78h/SeOkEgaV8Oa0XL3I6yiQfXJAjkhIzkiVXJMaqRNKHskzmZBX78l78d689/nqgpff7JEf8D6/AGGBqB0=</latexit>

|catihcat|
<latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit><latexit sha1_base64="38nvJuiaBZc/X83f1oI1kWjH+eY=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUQEXbgouHFZwT6gCWUyvWmHTiZhZiKUtL/gxl9x40IRt+7c+TdO2ixq64FhDufcy733BAlnSjvOj7W2vrG5tV3aKe/u7R8c2kfHLRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2MbnO//QhSsVg86HECfkQGgoWMEm2knl2deBHRQxllRpl6kogBB4/PvwVn0rMrTs2ZAa8StyAVVKDRs7+9fkzTCISmnCjVdZ1E+xmRmlEO07KXKkgIHZEBdA0VJALlZ7OLpvjcKH0cxtI8ofFMXezISKTUOApMZb6kWvZy8T+vm+rw2s+YSFINgs4HhSnHOsZ5PLjPJFDNx4YQKpnZFdMhkYRqE2LZhOAun7xKWhc116m595eV+k0RRwmdojNURS66QnV0hxqoiSh6Qi/oDb1bz9ar9WF9zkvXrKLnBP2B9fULAT+e+w==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Phase space (Wigner function)

environmental 
coupling

⇡ |⌘↵ih⌘↵|+ |�⌘↵ih�⌘↵|
<latexit sha1_base64="OIIJMKevRrb/R39rQI131hcBDP8=">AAACQHicdVDLSgMxFM34tr6qLt0EiyCIZUYExVXBjUsF+4BOKXfS2zaYyYQkI5ZpP82Nn+DOtRsXirh1ZfpAfB4IOZxzLjc5kRLcWN9/8KamZ2bn5hcWc0vLK6tr+fWNiklSzbDMEpHoWgQGBZdYttwKrCmNEEcCq9HV6dCvXqM2PJGXtqewEUNH8jZnYJ3UzFdDUEonN7QfooUQhOpCqEF2BIZifH3q/b1+tj/4L/fN6jfzBb/oj0B/k2BCCmSC82b+PmwlLI1RWibAmHrgK9vIQFvOBA5yYWpQAbuCDtYdlRCjaWSjAgZ0xykt2k60O9LSkfp1IoPYmF4cuWQMtmt+ekPxL6+e2vZxI+NSpRYlGy9qp4LahA7bpC2ukVnRcwSY5u6tlHVBA7Ou85wrIfj55d+kclAM/GJwcVgonUzqWCBbZJvskoAckRI5I+ekTBi5JY/kmbx4d96T9+q9jaNT3mRmk3yD9/4BgMyyrA==</latexit><latexit sha1_base64="OIIJMKevRrb/R39rQI131hcBDP8=">AAACQHicdVDLSgMxFM34tr6qLt0EiyCIZUYExVXBjUsF+4BOKXfS2zaYyYQkI5ZpP82Nn+DOtRsXirh1ZfpAfB4IOZxzLjc5kRLcWN9/8KamZ2bn5hcWc0vLK6tr+fWNiklSzbDMEpHoWgQGBZdYttwKrCmNEEcCq9HV6dCvXqM2PJGXtqewEUNH8jZnYJ3UzFdDUEonN7QfooUQhOpCqEF2BIZifH3q/b1+tj/4L/fN6jfzBb/oj0B/k2BCCmSC82b+PmwlLI1RWibAmHrgK9vIQFvOBA5yYWpQAbuCDtYdlRCjaWSjAgZ0xykt2k60O9LSkfp1IoPYmF4cuWQMtmt+ekPxL6+e2vZxI+NSpRYlGy9qp4LahA7bpC2ukVnRcwSY5u6tlHVBA7Ou85wrIfj55d+kclAM/GJwcVgonUzqWCBbZJvskoAckRI5I+ekTBi5JY/kmbx4d96T9+q9jaNT3mRmk3yD9/4BgMyyrA==</latexit><latexit sha1_base64="OIIJMKevRrb/R39rQI131hcBDP8=">AAACQHicdVDLSgMxFM34tr6qLt0EiyCIZUYExVXBjUsF+4BOKXfS2zaYyYQkI5ZpP82Nn+DOtRsXirh1ZfpAfB4IOZxzLjc5kRLcWN9/8KamZ2bn5hcWc0vLK6tr+fWNiklSzbDMEpHoWgQGBZdYttwKrCmNEEcCq9HV6dCvXqM2PJGXtqewEUNH8jZnYJ3UzFdDUEonN7QfooUQhOpCqEF2BIZifH3q/b1+tj/4L/fN6jfzBb/oj0B/k2BCCmSC82b+PmwlLI1RWibAmHrgK9vIQFvOBA5yYWpQAbuCDtYdlRCjaWSjAgZ0xykt2k60O9LSkfp1IoPYmF4cuWQMtmt+ekPxL6+e2vZxI+NSpRYlGy9qp4LahA7bpC2ukVnRcwSY5u6tlHVBA7Ou85wrIfj55d+kclAM/GJwcVgonUzqWCBbZJvskoAckRI5I+ekTBi5JY/kmbx4d96T9+q9jaNT3mRmk3yD9/4BgMyyrA==</latexit><latexit sha1_base64="OIIJMKevRrb/R39rQI131hcBDP8=">AAACQHicdVDLSgMxFM34tr6qLt0EiyCIZUYExVXBjUsF+4BOKXfS2zaYyYQkI5ZpP82Nn+DOtRsXirh1ZfpAfB4IOZxzLjc5kRLcWN9/8KamZ2bn5hcWc0vLK6tr+fWNiklSzbDMEpHoWgQGBZdYttwKrCmNEEcCq9HV6dCvXqM2PJGXtqewEUNH8jZnYJ3UzFdDUEonN7QfooUQhOpCqEF2BIZifH3q/b1+tj/4L/fN6jfzBb/oj0B/k2BCCmSC82b+PmwlLI1RWibAmHrgK9vIQFvOBA5yYWpQAbuCDtYdlRCjaWSjAgZ0xykt2k60O9LSkfp1IoPYmF4cuWQMtmt+ekPxL6+e2vZxI+NSpRYlGy9qp4LahA7bpC2ukVnRcwSY5u6tlHVBA7Ou85wrIfj55d+kclAM/GJwcVgonUzqWCBbZJvskoAckRI5I+ekTBi5JY/kmbx4d96T9+q9jaNT3mRmk3yD9/4BgMyyrA==</latexit>

⇡ |cat0ihcat0|+ |tac0ihtac0|
<latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit><latexit sha1_base64="qfYdVc2BYvMZkmDHdpU3VLPC6Ko=">AAACRnicdVDLSgMxFL1T3/VVdekmWERBKDMiKK4Kblwq2Ad0hnInTdvQTGZIMmKZ9uvcuHbnJ7hxoYhb0weiVg+EHM45l9ycMBFcG9d9cnJz8wuLS8sr+dW19Y3NwtZ2VcepoqxCYxGreoiaCS5ZxXAjWD1RDKNQsFrYuxj5tVumNI/ljeknLIiwI3mbUzRWahYCH5NExXdk4EdouirKrDM88BXKjmC+mFzfrcHRV9Qg/S86tgbNQtEtuWOQWeJNSRGmuGoWHv1WTNOISUMFat3w3MQEGSrDqWDDvJ9qliDtYYc1LJUYMR1k4xqGZN8qLdKOlT3SkLH6fSLDSOt+FNrkaEv92xuJf3mN1LTPgozLJDVM0slD7VQQE5NRp6TFFaNG9C1BqrjdldAuKqTGNp+3JXi/vzxLqsclzy151yfF8vm0jmXYhT04BA9OoQyXcAUVoHAPz/AKb86D8+K8Ox+TaM6ZzuzAD+TgE38ptK8=</latexit>

⌘ < 1
<latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit><latexit sha1_base64="rF80+RwkWAZFqcaXOVT0kC3nr/c=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CAS8OIxgnlAsoTZSW8yZnZmmekVQsg/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RakUFn3/21tZXVvf2CxsFbd3dvf2SweHDaszw6HOtdSmFTELUiioo0AJrdQASyIJzWh4O/WbT2Cs0OoBRymECesrEQvO0EmNDiC7Drqlsl/xZ6DLJMhJmeSodUtfnZ7mWQIKuWTWtgM/xXDMDAouYVLsZBZSxoesD21HFUvAhuPZtRN66pQejbVxpZDO1N8TY5ZYO0oi15kwHNhFbyr+57UzjK/CsVBphqD4fFGcSYqaTl+nPWGAoxw5wrgR7lbKB8wwji6gogshWHx5mTTOK4FfCe4vytWbPI4COSYn5IwE5JJUyR2pkTrh5JE8k1fy5mnvxXv3PuatK14+c0T+wPv8AfogjrU=</latexit>



Perfect cavities

no environmental 
coupling

no environmental coupling = no decoherence?

|cati
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coupling to the  
Dirac vacuum

no environmental 
coupling

no environmental coupling = no decoherence?

Image: Caligiuri & Musha. (2014).
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<latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit>

Û2⇢
(0) + ⇢(0)Û†

2
<latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit>
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Example 1:  
Coherent state

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Initial state of the EM field

⇢(0)EM = |↵ih↵|
<latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit>



Example 1:  
Coherent state

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Initial state of the EM field

⇢(0)EM = |↵ih↵|
<latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit>

State of EM field after interaction

Assuming large alpha:

⇢EM = |↵ih↵|
<latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit>



Example 1:  
Coherent state

A coherent state is robust to interaction with a charged  
field in the absence of charged particles. 

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Initial state of the EM field

⇢(0)EM = |↵ih↵|
<latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit><latexit sha1_base64="hd9mUi3YQBZrLmQe/uRMNDz1szc=">AAACHnicbVDLSsNAFJ3UV62vqEs3wSLUTUlE0YVCQQQ3QgX7gCaGm+m0HTqZhJmJUNJ8iRt/xY0LRQRX+jdOHwttPTDM4Zx7mTkniBmVyra/jdzC4tLySn61sLa+sbllbu/UZZQITGo4YpFoBiAJo5zUFFWMNGNBIAwYaQT9y5HfeCBC0ojfqUFMvBC6nHYoBqUl3zxxRS+6T0v2YeanbgiqJ8L06ibLLoYusLgHrgDeZcRlk2usDX2zaJftMax54kxJEU1R9c1Ptx3hJCRcYQZSthw7Vl4KQlHMSFZwE0liwH3okpamHEIivXQcL7MOtNK2OpHQhytrrP7eSCGUchAGenIUQM56I/E/r5WozpmXUh4ninA8eaiTMEtF1qgrq00FwYoNNAEsqP6rhXsgACvdaEGX4MxGnif1o7Jjl53b42LlfFpHHu2hfVRCDjpFFXSNqqiGMHpEz+gVvRlPxovxbnxMRnPGdGcX/YHx9QPrYqOW</latexit>

State of EM field after interaction

Assuming large alpha:

⇢EM = |↵ih↵|
<latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit><latexit sha1_base64="xUrFV+4Jf8QVcpN9JydG9mCeP9E=">AAACGHicbVDLSgMxFM3UV62vqks3g0VwVWdE0IVCQQQ3QgX7gE4pd9JMJzTJDElGKNN+hht/xY0LRdx259+YaWeh1QMhh3PuJTnHjxlV2nG+rMLS8srqWnG9tLG5tb1T3t1rqiiRmDRwxCLZ9kERRgVpaKoZaceSAPcZafnD68xvPRKpaCQe9CgmXQ4DQQOKQRupVz7xZBj1Uo+DDiVPb+4mk6uxBywOwZMgBox4bH7NtHGvXHGqzgz2X+LmpIJy1HvlqdePcMKJ0JiBUh3XiXU3BakpZmRS8hJFYsBDGJCOoQI4Ud10FmxiHxmlbweRNEdoe6b+3EiBKzXivpnMAqhFLxP/8zqJDi66KRVxoonA84eChNk6srOW7D6VBGs2MgSwpOavNg5BAtamy5IpwV2M/Jc0T6uuU3Xvzyq1y7yOIjpAh+gYuegc1dAtqqMGwugJvaA39G49W6/Wh/U5Hy1Y+c4++gVr+g3jNKGD</latexit>



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 2:  
Squeezed state

Initial state of the EM field

⇢(0)EM = |S0ihS0|
<latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 2:  
Squeezed state

Initial state of the EM field

⇢(0)EM = |S0ihS0|
<latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 2:  
Squeezed state

Initial state of the EM field

⇢(0)EM = |S0ihS0|
<latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

To leading order in e, the squeezed state 
 is robust to interaction with a charged field  

in the absence of charged particles.  

Example 2:  
Squeezed state

Initial state of the EM field

⇢(0)EM = |S0ihS0|
<latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit><latexit sha1_base64="mkJaDVCAqvTHIQNmepnTA4k58dQ=">AAACF3icbVDLSgMxFM34rPVVdekmWIS6KRkRdKFQEMGNUKl9QGccMmnahmYyQ5IRynT+wo2/4saFIm5159+YabvQ1gMhh3Pu5d57/IgzpRH6thYWl5ZXVnNr+fWNza3tws5uQ4WxJLROQh7Klo8V5UzQumaa01YkKQ58Tpv+4DLzmw9UKhaKOz2MqBvgnmBdRrA2klcoO7If3icldJR6iRNg3ZdBcnWTphejGnIkFj1OHT7+YA2NvEIRldEYcJ7YU1IEU1S9wpfTCUkcUKEJx0q1bRRpN8FSM8JpmndiRSNMBrhH24YKHFDlJuO7UnholA7shtI8oeFY/d2R4ECpYeCbymxzNetl4n9eO9bdMzdhIoo1FWQyqBtzqEOYhQQ7TFKi+dAQTCQzu0LSxxITbaLMmxDs2ZPnSeO4bKOyfXtSrJxP48iBfXAASsAGp6ACrkEV1AEBj+AZvII368l6sd6tj0npgjXt2QN/YH3+AN2en7I=</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 3:  
Fock state

Initial state of the EM field

<latexit sha1_base64="Wri4DSlVO8qSNeE3YMpX0Din2qY=">AAACFXicbVDLSgMxFM3UV62vUZdugkWoIGVGBF0oFERwI1SwD+jUkkkzbWgmGZKMUKbzE278FTcuFHEruPNvTNtZaOuBkMM593LvPX7EqNKO823lFhaXllfyq4W19Y3NLXt7p65ELDGpYcGEbPpIEUY5qWmqGWlGkqDQZ6ThDy7HfuOBSEUFv9PDiLRD1OM0oBhpI3XsI0/2xX1Scg7TTuKFSPdlmFzdpOnFiHsS8R4jHpt8kI86dtEpOxPAeeJmpAgyVDv2l9cVOA4J15ghpVquE+l2gqSmmJG04MWKRAgPUI+0DOUoJKqdTK5K4YFRujAQ0jyu4UT93ZGgUKlh6JvK8d5q1huL/3mtWAdn7YTyKNaE4+mgIGZQCziOCHapJFizoSEIS2p2hbiPJMLaBFkwIbizJ8+T+nHZdcru7Umxcp7FkQd7YB+UgAtOQQVcgyqoAQwewTN4BW/Wk/VivVsf09KclfXsgj+wPn8ANuWfdA==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 3:  
Fock state

Initial state of the EM field

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:

<latexit sha1_base64="Wri4DSlVO8qSNeE3YMpX0Din2qY=">AAACFXicbVDLSgMxFM3UV62vUZdugkWoIGVGBF0oFERwI1SwD+jUkkkzbWgmGZKMUKbzE278FTcuFHEruPNvTNtZaOuBkMM593LvPX7EqNKO823lFhaXllfyq4W19Y3NLXt7p65ELDGpYcGEbPpIEUY5qWmqGWlGkqDQZ6ThDy7HfuOBSEUFv9PDiLRD1OM0oBhpI3XsI0/2xX1Scg7TTuKFSPdlmFzdpOnFiHsS8R4jHpt8kI86dtEpOxPAeeJmpAgyVDv2l9cVOA4J15ghpVquE+l2gqSmmJG04MWKRAgPUI+0DOUoJKqdTK5K4YFRujAQ0jyu4UT93ZGgUKlh6JvK8d5q1huL/3mtWAdn7YTyKNaE4+mgIGZQCziOCHapJFizoSEIS2p2hbiPJMLaBFkwIbizJ8+T+nHZdcru7Umxcp7FkQd7YB+UgAtOQQVcgyqoAQwewTN4BW/Wk/VivVsf09KclfXsgj+wPn8ANuWfdA==</latexit>
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X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Example 3:  
Fock state

Initial state of the EM field

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:

<latexit sha1_base64="Wri4DSlVO8qSNeE3YMpX0Din2qY=">AAACFXicbVDLSgMxFM3UV62vUZdugkWoIGVGBF0oFERwI1SwD+jUkkkzbWgmGZKMUKbzE278FTcuFHEruPNvTNtZaOuBkMM593LvPX7EqNKO823lFhaXllfyq4W19Y3NLXt7p65ELDGpYcGEbPpIEUY5qWmqGWlGkqDQZ6ThDy7HfuOBSEUFv9PDiLRD1OM0oBhpI3XsI0/2xX1Scg7TTuKFSPdlmFzdpOnFiHsS8R4jHpt8kI86dtEpOxPAeeJmpAgyVDv2l9cVOA4J15ghpVquE+l2gqSmmJG04MWKRAgPUI+0DOUoJKqdTK5K4YFRujAQ0jyu4UT93ZGgUKlh6JvK8d5q1huL/3mtWAdn7YTyKNaE4+mgIGZQCziOCHapJFizoSEIS2p2hbiPJMLaBFkwIbizJ8+T+nHZdcru7Umxcp7FkQd7YB+UgAtOQQVcgyqoAQwewTN4BW/Wk/VivVsf09KclfXsgj+wPn8ANuWfdA==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>



-4 -2 0 2 4
-2

-1

0

1

2

X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

Interaction with a 
charged field in the 
absence of charged 

particles does decohere 
Fock states at order e2  

Example 3:  
Fock state

Initial state of the EM field

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

O(e2)
<latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit><latexit sha1_base64="uIqNpNl9AVw+qCG7QgoLm9iS9fE=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6LLoxp0V7APaWCbT23boZBJmJoUS+iduXCji1j9x5984abPQ1gMDh3Pu5Z45QcyZ0q77ba2tb2xubRd2irt7+weH9tFxU0WJpNigEY9kOyAKORPY0ExzbMcSSRhwbAXj28xvTVAqFolHPY3RD8lQsAGjRBupZ9vdkOgRJTy9n5XxqXrRs0tuxZ3DWSVeTkqQo96zv7r9iCYhCk05UarjubH2UyI1oxxnxW6iMCZ0TIbYMVSQEJWfzpPPnHOj9J1BJM0T2pmrvzdSEio1DQMzmeVUy14m/ud1Ej249lMm4kSjoItDg4Q7OnKyGpw+k0g1nxpCqGQmq0NHRBKqTVlFU4K3/OVV0qxWPLfiPVyWajd5HQU4hTMogwdXUIM7qEMDKEzgGV7hzUqtF+vd+liMrln5zgn8gfX5A73Hkw4=</latexit>

Coefficients:

<latexit sha1_base64="Wri4DSlVO8qSNeE3YMpX0Din2qY=">AAACFXicbVDLSgMxFM3UV62vUZdugkWoIGVGBF0oFERwI1SwD+jUkkkzbWgmGZKMUKbzE278FTcuFHEruPNvTNtZaOuBkMM593LvPX7EqNKO823lFhaXllfyq4W19Y3NLXt7p65ELDGpYcGEbPpIEUY5qWmqGWlGkqDQZ6ThDy7HfuOBSEUFv9PDiLRD1OM0oBhpI3XsI0/2xX1Scg7TTuKFSPdlmFzdpOnFiHsS8R4jHpt8kI86dtEpOxPAeeJmpAgyVDv2l9cVOA4J15ghpVquE+l2gqSmmJG04MWKRAgPUI+0DOUoJKqdTK5K4YFRujAQ0jyu4UT93ZGgUKlh6JvK8d5q1huL/3mtWAdn7YTyKNaE4+mgIGZQCziOCHapJFizoSEIS2p2hbiPJMLaBFkwIbizJ8+T+nHZdcru7Umxcp7FkQd7YB+UgAtOQQVcgyqoAQwewTN4BW/Wk/VivVsf09KclfXsgj+wPn8ANuWfdA==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Interaction with a 
charged field in the 

absence of 
charged particles 

also decoheres cat 
states at order e2  

Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Interaction with a 
charged field in the 

absence of 
charged particles 

also decoheres cat 
states at order e2  

Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>
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Interaction with a 
charged field in the 

absence of 
charged particles 

also decoheres cat 
states at order e2  

Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



X1
<latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit><latexit sha1_base64="7QFNwGoXjHRBmfqw50rnq91THBI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48VTVtoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByO/c7T6g0T+SjmaYYxHQkecQZNVZ66A68QbXm1t0FyDrxClKDAq1B9as/TFgWozRMUK17npuaIKfKcCZwVulnGlPKJnSEPUsljVEH+eLUGbmwypBEibIlDVmovydyGms9jUPbGVMz1qveXPzP62UmuglyLtPMoGTLRVEmiEnI/G8y5AqZEVNLKFPc3krYmCrKjE2nYkPwVl9eJ+2ruufWvftGrdko4ijDGZzDJXhwDU24gxb4wGAEz/AKb45wXpx352PZWnKKmVP4A+fzB9arjXI=</latexit>

X2
<latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit><latexit sha1_base64="fp7EeYA2aQeHJhAdOw20KFkJ75E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKoR4LXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epYthmsYhVL6AaBZfYNtwI7CUKaRQI7AbT24XffUKleSwfzSxBP6JjyUPOqLHSQ29YG5YrbtVdgmwSLycVyNEalr8Go5ilEUrDBNW677mJ8TOqDGcC56VBqjGhbErH2LdU0gi1ny1PnZMrq4xIGCtb0pCl+nsio5HWsyiwnRE1E73uLcT/vH5qwhs/4zJJDUq2WhSmgpiYLP4mI66QGTGzhDLF7a2ETaiizNh0SjYEb/3lTdKpVT236t3XK816HkcRLuASrsGDBjThDlrQBgZjeIZXeHOE8+K8Ox+r1oKTz5zDHzifP9gvjXM=</latexit>

-4 -2 0 2 4
-2

-1

0

1

2

Interaction with a 
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charged particles 

also decoheres cat 
states at order e2  

Example 4:  
Cat state

Initial state of the EM field

<latexit sha1_base64="PTNMiSIDYbdB8Hitg5cTt30f/4k=">AAACK3icbVDLSgMxFM3UV62vUZdugkWomzIjgi4UiiK4ESrYB3TGkknTNjSTGZKMUKbzP278FRe68IFb/8PMtEJtvRBycs655N7jhYxKZVkfRm5hcWl5Jb9aWFvf2Nwyt3fqMogEJjUcsEA0PSQJo5zUFFWMNENBkO8x0vAGl6neeCBC0oDfqWFIXB/1OO1SjJSm2uaFI/rBfVyyDpN27PhI9YUfX90kyfno96WtiSMQ7zHisOyC09KobRatspUVnAf2BBTBpKpt88XpBDjyCVeYISlbthUqN0ZCUcxIUnAiSUKEB6hHWhpy5BPpxtmuCTzQTAd2A6EPVzBjpzti5Es59D3tTIeUs1pK/qe1ItU9dWPKw0gRjscfdSMGVQDT4GCHCoIVG2qAsKB6Voj7SCCsdLwFHYI9u/I8qB+Vbats3x4XK2eTOPJgD+yDErDBCaiAa1AFNYDBI3gGb+DdeDJejU/ja2zNGZOeXfCnjO8fZq+png==</latexit>

Purity

P = tr[⇢2EM] = 1 +O(e4)
<latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit><latexit sha1_base64="530kOT4HZaNP5ZrssvDoTkLpekU=">AAACH3icbVDLSsNAFJ34rPUVdekmWISKUJJS1IWFgghuxAr2AUkaJtNpO3TyYGYilJA/ceOvuHGhiLjr3zhJI2jrgYEz59zLvfe4ISVc6PpUWVpeWV1bL2wUN7e2d3bVvf02DyKGcAsFNGBdF3JMiY9bggiKuyHD0HMp7rjjq9TvPGLGSeA/iEmIbQ8OfTIgCAopOepZs255UIyYFwuWmBYbBb2qE/9o17dJYteN0+yPII3vkjLu1U4ctaRX9AzaIjFyUgI5mo76ZfUDFHnYF4hCzk1DD4UdQyYIojgpWhHHIURjOMSmpD70MLfj7L5EO5ZKXxsETD5faJn6uyOGHucTz5WV6Z583kvF/zwzEoMLOyZ+GAnso9mgQUQ1EWhpWFqfMIwEnUgCESNyVw2NIINIyEiLMgRj/uRF0q5WDL1i3NdKjcs8jgI4BEegDAxwDhrgBjRBCyDwBF7AG3hXnpVX5UP5nJUuKXnPAfgDZfoNbcOjIg==</latexit>

State of EM field after interaction

⇢EM = (1� E)|S0ihS0|+ E|S1ihS1|+ d|S2ihS0|+ d⇤|S0ihS2|
<latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit><latexit sha1_base64="gXmGGddQXkSi+Ds2xPBh4Eb7dwE="></latexit>

Assuming large alpha:



Numerical results for cat state:
Purity as a function cat state “size”
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Schwinger effect: 
• Was originally calculated for a static electric field 
• Is a non-perturbative effect
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x

“routinely observed  
experimentally”

“have no measurable  
impact on any process”



Summary

Some QO states will decohere due to 
interaction with a charged field, even in the 
absence of charged particles.

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>



Summary

Coherent and squeezed states are robust (Gaussian) 

Fock and cat states are not robust (Non-Gaussian)

Some QO states will decohere due to 
interaction with a charged field, even in the 
absence of charged particles.

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>



Summary

Coherent and squeezed states are robust (Gaussian) 

Fock and cat states are not robust (Non-Gaussian)

Some QO states will decohere due to 
interaction with a charged field, even in the 
absence of charged particles.

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>

Two different decoherence mechanisms: 
1. scattering  
2. finite-time

x

Û1⇢
(0)Û †

1
<latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit>

Û2⇢
(0) + ⇢(0)Û†

2
<latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit>

x



Summary

Coherent and squeezed states are robust (Gaussian) 

Fock and cat states are not robust (Non-Gaussian)

Some QO states will decohere due to 
interaction with a charged field, even in the 
absence of charged particles.

|cati
<latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit><latexit sha1_base64="HGRcIXrkup74kMdtQ8lbCsRzsvo=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjgi5cFNy4rGBboTOUTHrbhiaZIckIdSz+ihsXirj1P9z5N2baWWjrgcDhnHu5JydKONPG876d0tLyyupaeb2ysbm1vePu7rV0nCoKTRrzWN1FRANnEpqGGQ53iQIiIg7taHSV++17UJrF8taMEwgFGUjWZ5QYK3Xdg8dAEDNUIrPKJFBEDjh03apX86bAi8QvSBUVaHTdr6AX01SANJQTrTu+l5gwI8owymFSCVINCaEjMoCOpZII0GE2TT/Bx1bp4X6s7JMGT9XfGxkRWo9FZCfzqHrey8X/vE5q+hdhxmSSGpB0dqifcmxinFeBe0wBNXxsCaGK2ayYDoki1NjCKrYEf/7Li6R1WvO9mn9zVq1fFnWU0SE6QifIR+eojq5RAzURRQ/oGb2iN+fJeXHenY/ZaMkpdvbRHzifP3EFldM=</latexit>

Two different decoherence mechanisms: 
1. scattering  
2. finite-time

x

Û1⇢
(0)Û †

1
<latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit><latexit sha1_base64="njFdF+qmKAhCSCXsUzYYhXK85b8=">AAACE3icbVDLSsNAFJ34rPUVdekmWITqoiQi2GXBjcsKpi00aZhMJsnQyYOZiVCG/IMbf8WNC0XcunHn3zhts6itBy4czrmXe+/xc0q4MM0fbW19Y3Nru7ZT393bPzjUj457PCsYwjbKaMYGPuSYkhTbggiKBznDMPEp7vvj26nff8SMkyx9EJMcuwmMUhISBIWSPP3SiaGQdulJq3RYnI1k07woF8SRdAIYRZiVnt4wW+YMxiqxKtIAFbqe/u0EGSoSnApEIedDy8yFKyETBFFc1p2C4xyiMYzwUNEUJpi7cvZTaZwrJTDCjKlKhTFTFyckTDifJL7qTKCI+bI3Ff/zhoUI264kaV4InKL5orCghsiMaUBGQBhGgk4UgYgRdauBYsggEirGugrBWn55lfSuWpbZsu6vG512FUcNnIIz0AQWuAEdcAe6wAYIPIEX8AbetWftVfvQPueta1o1cwL+QPv6Bdcanrk=</latexit>

Û2⇢
(0) + ⇢(0)Û†

2
<latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit><latexit sha1_base64="vYzkTVtxyHDM05kTW0eSIX3H4tE=">AAACHnicbZDLSsNAFIYn9VbrLerSTbAIFaEkRbHLghuXFUxbaNIwmUySoZMLMxOhhDyJG1/FjQtFBFf6Nk7bgLX1wMDH/5/DmfO7KSVc6Pq3Ullb39jcqm7Xdnb39g/Uw6MeTzKGsIkSmrCBCzmmJMamIILiQcowjFyK++74Zur3HzDjJInvxSTFdgSDmPgEQSElR72yQihys3DyVmGxMBnlDf28uPjFBX+UWx4MAswKR63rTX1W2ioYJdRBWV1H/bS8BGURjgWikPOhoafCziETBFFc1KyM4xSiMQzwUGIMI8ztfHZeoZ1JxdP8hMkXC22mLk7kMOJ8ErmyM4Ii5MveVPzPG2bCb9s5idNM4BjNF/kZ1USiTbPSPMIwEnQiASJG5F81FEIGkZCJ1mQIxvLJq9BrNQ29adxd1jvtMo4qOAGnoAEMcA064BZ0gQkQeATP4BW8KU/Ki/KufMxbK0o5cwz+lPL1A7VxotA=</latexit>

x

Fundamental limit on quantum technologies?





Q: Why is the cutoff soft? 
A: A hard cutoff cuts the integrals sharply up to a momentum scale 1/epsilon. The 
epsilon we introduced is equivalent to an exponential taper in the cutoff (higher 
frequencies are suppressed by Exp(-\epsilon omega))

Q: Why is the cutoff soft? 
A: The Wightman function dies like 1/q^2. A singularity at the origin arises 
because there is too much weight at the high momenta end of the Fourier 
transform. This can be remedied in Fourier space by using e^{-\epsilon q}/q^2 
instead of 1/q^2. This kills off exponentially the large momenta (cutting off). The 
larger \epsilon is, the smaller the cutoff. To get the Wightman function we integrate 
the Fourier transform with this exponential tail. Then the \epsilon shows up in the 
denominator, controlling the size of the divergence at the origin t'=t, x'=x. 


