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Qubit
Präparation Messung

<latexit sha1_base64="HC4RTaLS+qb4I3ln57hQ7H832qE=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKDfTSTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fVBUc4EbWmmOe3GkkLoc9rxJxdzv3NLpWKRuNbTmHohjAQLGAFtpJs7py9BjDgdFEuOXXfcermKM1I7X5JKHbu2s0AJLdEcFN/7w4gkIRWacFCq5zqx9lKQmhFOZ4V+omgMZAIj2jNUQEiVly4OnuETowxxEElTQuOF+n0ihVCpaeibzhD0WP325uJfXi/RQc1LmYgTTQXJFgUJxzrC8+/xkElKNJ8aAkQycysmY5BAtMmoYEL4+hT/T9pntluxy1fnpQbcZ3Hk0RE6RqfIRVXUQJeoiVqIoBA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXKJkV4=</latexit>

|0i
<latexit sha1_base64="HC4RTaLS+qb4I3ln57hQ7H832qE=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKDfTSTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fVBUc4EbWmmOe3GkkLoc9rxJxdzv3NLpWKRuNbTmHohjAQLGAFtpJs7py9BjDgdFEuOXXfcermKM1I7X5JKHbu2s0AJLdEcFN/7w4gkIRWacFCq5zqx9lKQmhFOZ4V+omgMZAIj2jNUQEiVly4OnuETowxxEElTQuOF+n0ihVCpaeibzhD0WP325uJfXi/RQc1LmYgTTQXJFgUJxzrC8+/xkElKNJ8aAkQycysmY5BAtMmoYEL4+hT/T9pntluxy1fnpQbcZ3Hk0RE6RqfIRVXUQJeoiVqIoBA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXKJkV4=</latexit>

|0i



Qubit
Präparation Messung

<latexit sha1_base64="tJ6HQxfyOkTLqv1EOdweoiCSNYQ=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKJPpTTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokRRaNOKR7PpEAWcCWpppDt1YAgl9Dh1/cjH3O7cgFYvEtZ7G4IVkJFjAKNFGurlz+5KIEYdBseTYdcetl6s4I7XzJanUsWs7C5TQEs1B8b0/jGgSgtCUE6V6rhNrLyVSM8phVugnCmJCJ2QEPUMFCUF56eLgGT4xyhAHkTQlNF6o3ydSEio1DX3TGRI9Vr+9ufiX10t0UPNSJuJEg6DZoiDhWEd4/j0eMglU86khhEpmbsV0TCSh2mRUMCF8fYr/J+0z263Y5avzUoPcZ3Hk0RE6RqfIRVXUQJeoiVqIohA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXQUkV8=</latexit>

|1i
<latexit sha1_base64="tJ6HQxfyOkTLqv1EOdweoiCSNYQ=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKJPpTTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokRRaNOKR7PpEAWcCWpppDt1YAgl9Dh1/cjH3O7cgFYvEtZ7G4IVkJFjAKNFGurlz+5KIEYdBseTYdcetl6s4I7XzJanUsWs7C5TQEs1B8b0/jGgSgtCUE6V6rhNrLyVSM8phVugnCmJCJ2QEPUMFCUF56eLgGT4xyhAHkTQlNF6o3ydSEio1DX3TGRI9Vr+9ufiX10t0UPNSJuJEg6DZoiDhWEd4/j0eMglU86khhEpmbsV0TCSh2mRUMCF8fYr/J+0z263Y5avzUoPcZ3Hk0RE6RqfIRVXUQJeoiVqIohA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXQUkV8=</latexit>

|1i



Qubit
Präparation Messung

<latexit sha1_base64="cbMeXsttBzpz3DadJ9UKiPgeK7U=">AAAB/nicdZBNS8MwHMbT+TbnW1U8eQkOQRBKK3u9Dbx4nOBeYCsjzdItLE1LkgqjG+yrePGgiFc/hze/jdlaQUUfCPx4nn/IP48XMSqVbX8YubX1jc2t/HZhZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIx5tcL/POPRGShvxOTSPiBmjEqU8xUtoamCczuy8QHzECL+HMyXhgFm2rbjv1chWmUCtlUKlDx7JXKoJMzYH53h+GOA4IV5ghKXuOHSk3QUJRzMi80I8liRCeoBHpaeQoINJNVuvP4bl2htAPhT5cwZX7/UaCAimngacnA6TG8ne2NP/KerHya25CeRQrwnH6kB8zqEK47AIOqSBYsakGhAXVu0I8RgJhpRsr6BK+fgr/h/aV5VSs8m2p2ECLtI48OAVn4AI4oAoa4AY0QQtgkIAH8ASejYXxaLwYr+lozsgqPAY/ZLx9AtZzlfQ=</latexit>

|0i+ |1i
<latexit sha1_base64="cbMeXsttBzpz3DadJ9UKiPgeK7U=">AAAB/nicdZBNS8MwHMbT+TbnW1U8eQkOQRBKK3u9Dbx4nOBeYCsjzdItLE1LkgqjG+yrePGgiFc/hze/jdlaQUUfCPx4nn/IP48XMSqVbX8YubX1jc2t/HZhZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIx5tcL/POPRGShvxOTSPiBmjEqU8xUtoamCczuy8QHzECL+HMyXhgFm2rbjv1chWmUCtlUKlDx7JXKoJMzYH53h+GOA4IV5ghKXuOHSk3QUJRzMi80I8liRCeoBHpaeQoINJNVuvP4bl2htAPhT5cwZX7/UaCAimngacnA6TG8ne2NP/KerHya25CeRQrwnH6kB8zqEK47AIOqSBYsakGhAXVu0I8RgJhpRsr6BK+fgr/h/aV5VSs8m2p2ECLtI48OAVn4AI4oAoa4AY0QQtgkIAH8ASejYXxaLwYr+lozsgqPAY/ZLx9AtZzlfQ=</latexit>

|0i+ |1i



Qubits sind fragil
Präparation Messung

<latexit sha1_base64="cbMeXsttBzpz3DadJ9UKiPgeK7U=">AAAB/nicdZBNS8MwHMbT+TbnW1U8eQkOQRBKK3u9Dbx4nOBeYCsjzdItLE1LkgqjG+yrePGgiFc/hze/jdlaQUUfCPx4nn/IP48XMSqVbX8YubX1jc2t/HZhZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIx5tcL/POPRGShvxOTSPiBmjEqU8xUtoamCczuy8QHzECL+HMyXhgFm2rbjv1chWmUCtlUKlDx7JXKoJMzYH53h+GOA4IV5ghKXuOHSk3QUJRzMi80I8liRCeoBHpaeQoINJNVuvP4bl2htAPhT5cwZX7/UaCAimngacnA6TG8ne2NP/KerHya25CeRQrwnH6kB8zqEK47AIOqSBYsakGhAXVu0I8RgJhpRsr6BK+fgr/h/aV5VSs8m2p2ECLtI48OAVn4AI4oAoa4AY0QQtgkIAH8ASejYXxaLwYr+lozsgqPAY/ZLx9AtZzlfQ=</latexit>

|0i+ |1i <latexit sha1_base64="tJ6HQxfyOkTLqv1EOdweoiCSNYQ=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKJPpTTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokRRaNOKR7PpEAWcCWpppDt1YAgl9Dh1/cjH3O7cgFYvEtZ7G4IVkJFjAKNFGurlz+5KIEYdBseTYdcetl6s4I7XzJanUsWs7C5TQEs1B8b0/jGgSgtCUE6V6rhNrLyVSM8phVugnCmJCJ2QEPUMFCUF56eLgGT4xyhAHkTQlNF6o3ydSEio1DX3TGRI9Vr+9ufiX10t0UPNSJuJEg6DZoiDhWEd4/j0eMglU86khhEpmbsV0TCSh2mRUMCF8fYr/J+0z263Y5avzUoPcZ3Hk0RE6RqfIRVXUQJeoiVqIohA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXQUkV8=</latexit>

|1i
<latexit sha1_base64="HC4RTaLS+qb4I3ln57hQ7H832qE=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKDfTSTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fVBUc4EbWmmOe3GkkLoc9rxJxdzv3NLpWKRuNbTmHohjAQLGAFtpJs7py9BjDgdFEuOXXfcermKM1I7X5JKHbu2s0AJLdEcFN/7w4gkIRWacFCq5zqx9lKQmhFOZ4V+omgMZAIj2jNUQEiVly4OnuETowxxEElTQuOF+n0ihVCpaeibzhD0WP325uJfXi/RQc1LmYgTTQXJFgUJxzrC8+/xkElKNJ8aAkQycysmY5BAtMmoYEL4+hT/T9pntluxy1fnpQbcZ3Hk0RE6RqfIRVXUQJeoiVqIoBA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXKJkV4=</latexit>

|0i
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Photonen

Implementierung von Qubits

Supraleitende Schaltkreise  
oder 

Ionen-Fallen



10

<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i

1 Bit versus 1 Qubit



1 Bit versus 1 Qubit

10

<latexit sha1_base64="cbMeXsttBzpz3DadJ9UKiPgeK7U=">AAAB/nicdZBNS8MwHMbT+TbnW1U8eQkOQRBKK3u9Dbx4nOBeYCsjzdItLE1LkgqjG+yrePGgiFc/hze/jdlaQUUfCPx4nn/IP48XMSqVbX8YubX1jc2t/HZhZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIx5tcL/POPRGShvxOTSPiBmjEqU8xUtoamCczuy8QHzECL+HMyXhgFm2rbjv1chWmUCtlUKlDx7JXKoJMzYH53h+GOA4IV5ghKXuOHSk3QUJRzMi80I8liRCeoBHpaeQoINJNVuvP4bl2htAPhT5cwZX7/UaCAimngacnA6TG8ne2NP/KerHya25CeRQrwnH6kB8zqEK47AIOqSBYsakGhAXVu0I8RgJhpRsr6BK+fgr/h/aV5VSs8m2p2ECLtI48OAVn4AI4oAoa4AY0QQtgkIAH8ASejYXxaLwYr+lozsgqPAY/ZLx9AtZzlfQ=</latexit>

|0i+ |1i<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i



<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i

2 Bits versus 2 Qubits

0
0

1
1

0
1

1
0

<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i

<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i



“Verschränkung”
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i

<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i

<latexit sha1_base64="auS5mOzadyAB6YqtevxlyPKVfFk=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBZBEEoi/bwVvHhswX5AG8pmO2nXbjZhdyOUUPDuxYMiXv1J3vw3bpsKKvpg4PHeDDPzvIgzpW37w8qsrW9sbmW3czu7e/sH+cOjjgpjSaFNQx7KnkcUcCagrZnm0IskkMDj0PWmVwu/ewdSsVDc6FkEbkDGgvmMEm2k1sUwX7CLddupl6s4JbXSilTq2CnaSxTQCs1h/n0wCmkcgNCUE6X6jh1pNyFSM8phnhvECiJCp2QMfUMFCUC5yfLQOT4zygj7oTQlNF6q3ycSEig1CzzTGRA9Ub+9hfiX14+1X3MTJqJYg6DpIj/mWId48TUeMQlU85khhEpmbsV0QiSh2mSTMyF8fYr/J53LolMpllulQoPcp3Fk0Qk6RefIQVXUQNeoidqIIkAP6Ak9W7fWo/VivaatGWsV4TH6AevtEy7ljbg=</latexit>

+
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i

<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i



“Verschränkung”
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i

<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i

<latexit sha1_base64="iFKZo5dPqDIhLvS11BdDv43nFl0=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0iknweh4MVjC/YD2lA22227drMJuxuhhIJ3Lx4U8epP8ua/cdtUUNEHA4/3ZpiZ50ecKe04H1ZmbX1jcyu7ndvZ3ds/yB8etVUYS0JbJOSh7PpYUc4EbWmmOe1GkuLA57TjT68WfueOSsVCcaNnEfUCPBZsxAjWRmpeDvIFx645bq1UQSmpFlekXEOu7SxRgBUag/x7fxiSOKBCE46V6rlOpL0ES80Ip/NcP1Y0wmSKx7RnqMABVV6yPHSOzowyRKNQmhIaLdXvEwkOlJoFvukMsJ6o395C/MvrxXpU9RImolhTQdJFo5gjHaLF12jIJCWazwzBRDJzKyITLDHRJpucCeHrU/Q/aV/YbtkuNYuFOr5P48jCCZzCObhQgTpcQwNaQIDCAzzBs3VrPVov1mvamrFWER7DD1hvn0otjco=</latexit>=
<latexit sha1_base64="auS5mOzadyAB6YqtevxlyPKVfFk=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBZBEEoi/bwVvHhswX5AG8pmO2nXbjZhdyOUUPDuxYMiXv1J3vw3bpsKKvpg4PHeDDPzvIgzpW37w8qsrW9sbmW3czu7e/sH+cOjjgpjSaFNQx7KnkcUcCagrZnm0IskkMDj0PWmVwu/ewdSsVDc6FkEbkDGgvmMEm2k1sUwX7CLddupl6s4JbXSilTq2CnaSxTQCs1h/n0wCmkcgNCUE6X6jh1pNyFSM8phnhvECiJCp2QMfUMFCUC5yfLQOT4zygj7oTQlNF6q3ycSEig1CzzTGRA9Ub+9hfiX14+1X3MTJqJYg6DpIj/mWId48TUeMQlU85khhEpmbsV0QiSh2mSTMyF8fYr/J53LolMpllulQoPcp3Fk0Qk6RefIQVXUQNeoidqIIkAP6Ak9W7fWo/VivaatGWsV4TH6AevtEy7ljbg=</latexit>

+
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i
<latexit sha1_base64="uVtK4Ifm2A/5H5WXGw+tiGHTw9Q=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/oSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn8t+kYg=</latexit>

|0i

<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i
<latexit sha1_base64="3P7xGL1fnKhKd2rjpqM5G4wzX5g=">AAAB8XicdVDLSsNAFL2pr1pfVZduBovgKiRiX7uCG5cV7APbUCbTSTt0MgkzE6HEgh/hxoUibv0bd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zM/c4tlYpF4lpPY+qFeCRYwAjWRrq5c/sSixGnaFAsOXbdcevlKspI7XxJKnXk2s4CJViiOSi+94cRSUIqNOFYqZ7rxNpLsdSMcDor9BNFY0wmeER7hgocUuWli4tn6MQoQxRE0pTQaKF+n0hxqNQ09E1niPVY/fbm4l9eL9FBzUuZiBNNBckWBQlHOkLz99GQSUo0nxqCiWTmVkTGWGKiTUgFE8LXp+h/0j6z3YpdvjovNfB9FkcejuAYTsGFKjTgEprQAgICHuAJni1lPVov1mvWmrOWER7CD1hvn80KkYk=</latexit>

|1i



1 Byte versus 1 QByte

10 1 0
0 0 0 1

Kombinationen
<latexit sha1_base64="KYqH2DtQa1QLZqtHWYUV6bcQ4zI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWrb0IRS8eK9gPaNeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8aukoUZQ1aSQi1fGJZoJL1jTcCNaJFSOhL1jbH9/O/PYTU5pH8sFMYuaFZCh5wCkxVmpXHmvXlctqv1hyys4ceJW4GSlBhka/+NUbRDQJmTRUEK27rhMbLyXKcCrYtNBLNIsJHZMh61oqSci0l87PneIzqwxwEClb0uC5+nsiJaHWk9C3nSExI73szcT/vG5igpqXchknhkm6WBQkApsIz37HA64YNWJiCaGK21sxHRFFqLEJFWwI7vLLq6RVKbvVsnt/UarfZHHk4QRO4RxcuII63EEDmkBhDM/wCm8oRi/oHX0sWnMomzmGP0CfP46ujmg=</latexit>

28 = 256



1 Byte versus 1 QByte

Kombinationen
<latexit sha1_base64="HvW4gU5cv4by3FSr18LVdb0aS4M=">AAACCnicbZC7TsMwFIadcivlFmBkMVRITFVSQdsFqYKFsUj0IrVp5bhOa9VxIttBVFFmFl6FhQGEWHkCNt4Gp80ALb9k6dN/ztHx+d2QUaks69vIrayurW/kNwtb2zu7e+b+QUsGkcCkiQMWiI6LJGGUk6aiipFOKAjyXUba7uQ6rbfviZA04HdqGhLHRyNOPYqR0tbAPC7343K/lsBLmNJFJYE9FIYieIC21Y+r1WRgFq2SNRNcBjuDIsjUGJhfvWGAI59whRmSsmtboXJiJBTFjCSFXiRJiPAEjUhXI0c+kU48OyWBp9oZQi8Q+nEFZ+7viRj5Uk59V3f6SI3lYi01/6t1I+XVnJjyMFKE4/kiL2JQBTDNBQ6pIFixqQaEBdV/hXiMBMJKp1fQIdiLJy9Dq1yyKyX79rxYv8riyIMjcALOgA2qoA5uQAM0AQaP4Bm8gjfjyXgx3o2PeWvOyGYOwR8Znz+Jy5hI</latexit>

22
8

= 2256 ⇡ 1077

10 1 0
0 0 0 1

Kombinationen
<latexit sha1_base64="KYqH2DtQa1QLZqtHWYUV6bcQ4zI=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqewWrb0IRS8eK9gPaNeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8aukoUZQ1aSQi1fGJZoJL1jTcCNaJFSOhL1jbH9/O/PYTU5pH8sFMYuaFZCh5wCkxVmpXHmvXlctqv1hyys4ceJW4GSlBhka/+NUbRDQJmTRUEK27rhMbLyXKcCrYtNBLNIsJHZMh61oqSci0l87PneIzqwxwEClb0uC5+nsiJaHWk9C3nSExI73szcT/vG5igpqXchknhkm6WBQkApsIz37HA64YNWJiCaGK21sxHRFFqLEJFWwI7vLLq6RVKbvVsnt/UarfZHHk4QRO4RxcuII63EEDmkBhDM/wCm8oRi/oHX0sWnMomzmGP0CfP46ujmg=</latexit>

28 = 256



Quanten-Computing

Input 
(Bits)

<latexit sha1_base64="egwYtb0mq/1We9bM2I8es2SYmzI=">AAAB63icdVDLSsNAFJ34rPVVdelmsAiuQqJt2u4Kbly2YB/QhjKZTtqhM5MwMxFKKPgFblwo4tYfcuffOGkqqOiBC4dz7uXee4KYUaUd58NaW9/Y3Nou7BR39/YPDktHx10VJRKTDo5YJPsBUoRRQTqaakb6sSSIB4z0gtl15vfuiFQ0Erd6HhOfo4mgIcVIZ1LN865GpbJjNxy3Ua3BnNQrK+I1oGs7S5TBCq1R6X04jnDCidCYIaUGrhNrP0VSU8zIojhMFIkRnqEJGRgqECfKT5e3LuC5UcYwjKQpoeFS/T6RIq7UnAemkyM9Vb+9TPzLGyQ6rPspFXGiicD5ojBhUEcwexyOqSRYs7khCEtqboV4iiTC2sRTNCF8fQr/J91L2/XsartSbrbv8zgK4BScgQvgghpoghvQAh2AwRQ8gCfwbHHr0XqxXvPWNWsV4Qn4AevtE51JjnE=</latexit>

7663
<latexit sha1_base64="DTqECkfbphqoek1wzeCxShV/+EQ=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFRJpm2ZXcOOyBfuAJpTJdNIOnTyYuRFKKfgVblwo4tafceffOG0qqOiBC4dz7uXee4JUcAWW9WEUNja3tneKu6W9/YPDo/LxSVclmaSsQxORyH5AFBM8Zh3gIFg/lYxEgWC9YHq99Ht3TCqexLcwS5kfkXHMQ04JaMlzXOwBj5jCrjMsVyzTtWy35uCcNKprUnexbVorVNAarWH53RslNItYDFQQpQa2lYI/JxI4FWxR8jLFUkKnZMwGmsZE7/Hnq5sX+EIrIxwmUlcMeKV+n5iTSKlZFOjOiMBE/faW4l/eIIOw4c95nGbAYpovCjOBIcHLAPCIS0ZBzDQhVHJ9K6YTIgkFHVNJh/D1Kf6fdK9Mu27W2tVKs32fx1FEZ+gcXSIbOaiJblALdRBFKXpAT+jZyIxH48V4zVsLxjrCU/QDxtsnDsSRiQ==</latexit>

79⇥ 97

Output 
(Bits)

Verarbeitung  
(Qubits)



Preparation

<latexit sha1_base64="cbMeXsttBzpz3DadJ9UKiPgeK7U=">AAAB/nicdZBNS8MwHMbT+TbnW1U8eQkOQRBKK3u9Dbx4nOBeYCsjzdItLE1LkgqjG+yrePGgiFc/hze/jdlaQUUfCPx4nn/IP48XMSqVbX8YubX1jc2t/HZhZ3dv/8A8PGrLMBaYtHDIQtH1kCSMctJSVDHSjQRBgcdIx5tcL/POPRGShvxOTSPiBmjEqU8xUtoamCczuy8QHzECL+HMyXhgFm2rbjv1chWmUCtlUKlDx7JXKoJMzYH53h+GOA4IV5ghKXuOHSk3QUJRzMi80I8liRCeoBHpaeQoINJNVuvP4bl2htAPhT5cwZX7/UaCAimngacnA6TG8ne2NP/KerHya25CeRQrwnH6kB8zqEK47AIOqSBYsakGhAXVu0I8RgJhpRsr6BK+fgr/h/aV5VSs8m2p2ECLtI48OAVn4AI4oAoa4AY0QQtgkIAH8ASejYXxaLwYr+lozsgqPAY/ZLx9AtZzlfQ=</latexit>

|0i+ |1i
Messung

<latexit sha1_base64="tJ6HQxfyOkTLqv1EOdweoiCSNYQ=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKJPpTTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokRRaNOKR7PpEAWcCWpppDt1YAgl9Dh1/cjH3O7cgFYvEtZ7G4IVkJFjAKNFGurlz+5KIEYdBseTYdcetl6s4I7XzJanUsWs7C5TQEs1B8b0/jGgSgtCUE6V6rhNrLyVSM8phVugnCmJCJ2QEPUMFCUF56eLgGT4xyhAHkTQlNF6o3ydSEio1DX3TGRI9Vr+9ufiX10t0UPNSJuJEg6DZoiDhWEd4/j0eMglU86khhEpmbsV0TCSh2mRUMCF8fYr/J+0z263Y5avzUoPcZ3Hk0RE6RqfIRVXUQJeoiVqIohA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXQUkV8=</latexit>

|1i
<latexit sha1_base64="HC4RTaLS+qb4I3ln57hQ7H832qE=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0VwFRKxr13BjcsK9iFtKDfTSTt0MgkzE6HEgv/gxoUibv0cd/6N06aCih64cDjnXu69x485U9pxPqzcyura+kZ+s7C1vbO7V9w/aKsokYS2SMQj2fVBUc4EbWmmOe3GkkLoc9rxJxdzv3NLpWKRuNbTmHohjAQLGAFtpJs7py9BjDgdFEuOXXfcermKM1I7X5JKHbu2s0AJLdEcFN/7w4gkIRWacFCq5zqx9lKQmhFOZ4V+omgMZAIj2jNUQEiVly4OnuETowxxEElTQuOF+n0ihVCpaeibzhD0WP325uJfXi/RQc1LmYgTTQXJFgUJxzrC8+/xkElKNJ8aAkQycysmY5BAtMmoYEL4+hT/T9pntluxy1fnpQbcZ3Hk0RE6RqfIRVXUQJeoiVqIoBA9oCf0bEnr0XqxXrPWnLWM8BD9gPX2CXKJkV4=</latexit>

|0i

Qubits lassen sich nicht beobachten



“No-Cloning”

Quanten-Kopierer

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i
<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i



“No-Cloning”

Quanten-Kopierer

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i
<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i✘



Quanten-Kryptographie

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i
<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i

<latexit sha1_base64="FrPCtQEz8zFq+lrrjmQMkPqMa8w=">AAAB83icdZBLSwMxFIUz9VXrq+rSTbAIroYZsa9dwY3LFuwDOkPJpLdtaCYzJBmhjAV/hRsXirj1z7jz35h2KqjogcDHOTfk5gQxZ0o7zoeVW1vf2NzKbxd2dvf2D4qHRx0VJZJCm0Y8kr2AKOBMQFszzaEXSyBhwKEbTK8WefcWpGKRuNGzGPyQjAUbMUq0sbw7L1bMk0SMOQyKJceuO269XMUZ1C5XUKlj13aWKqGVmoPiuzeMaBKC0JQTpfquE2s/JVIzymFe8BIFMaFTMoa+QUFCUH663HmOz4wzxKNImiM0Xrrfb6QkVGoWBmYyJHqifmcL86+sn+hRzU+ZiBMNgmYPjRKOdYQXBeAhk0A1nxkgVDKzK6YTIgnVpqaCKeHrp/h/6FzYbsUuty5LjdZ9VkcenaBTdI5cVEUNdI2aqI0oitEDekLPVmI9Wi/Wazaas1YVHqMfst4+ASTLkuQ=</latexit>

| i

Alice Bob

✘Eve

secret secret



Die zwei Seiten der Quantentechnologie

In den Händen derjenigen, die unsere  
Geheimnisse lesen wollen …

In den Händen derjenigen, die unsere 
Geheimnisse schützen wollen …

© IBM Research © ESA

… ermöglicht sie im Prinzip 
“everlasting Security”.

… ist sie eine Bedrohung, 
da die heute verwendeten 

PK-Kryptosysteme 
gebrochen würden. 



Technologische Herausforderungen

© IBM Research © ESA

Speicherung von Qubits

schwierig über mehr als  
ein paar 100 Taktzyklen

Übertragung von Qubits 
 

einfach über Distanzen bis 100 km 
schwierig über längere Distanzen



Fehler-Toleranz



Stand der Technologie im Quanten-Computing
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Stand der Technologie in der Quantenkommunikation



NSA White Paper

https://www.nsa.gov/Cybersecurity/Quantum-Key-
Distribution-QKD-and-Quantum-Cryptography-QC/



NSA White Paper

https://doi.org/10.48550/arXiv.2307.15116



Forschungsgruppe



Quanten-Technologie …

!     … bedroht die Sicherheit unserer Daten
!     … erhöht die Sicherheit unserer Daten
✘
✘



Fragen?

Quanten-Technologie …

!     … bedroht die Sicherheit unserer Daten
!     … erhöht die Sicherheit unserer Daten
✘
✘



Extra-Slides



Example: IBM’s roadmap

© IBM



China’s Quantum Network


