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• Up to k-1 

• Computationally secure

• gate-by-gate, using   
                         quant 
rounds for    the {CNOT,T}-
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Bonus: the Clifford code also provides privacy.
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From [DNS12]:

C1(| i ⌦ |0ni)

C2(C1(| i ⌦ |0ni)⌦ |0ni)
Player 2’s 

traps 
Accessible

Player 1’s traps 
Inaccessible

Make accessible with classical MPC:

f(C1, C2) = (C 0
2 ⌦ I⌦n)(C†

1 ⌦ I⌦n)C†
2
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Drawback: very large ciphertexts (             )nk + 1
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Public authentication test
C1(| i ⌦ |02ni)C2C3C4C5C6C6C5C4C3C2C1| {z }

C
Unknown to all

Player 1 created these

Using classical MPC:

• Select                               . Note:                     iff      
Lemma: apply random    and measure      traps  
                                                measure      traps

g 2R GL(2n,F2)
g n

2n⇡

g(y) = 02n
<latexit sha1_base64="5ER8axe6feC2ut9Rq/zFdU156e0=">AAAB9HicbZDLSsNAFIZP6q3WW9Slm6FFqAgl6UY3QtGNywr2Am0sk+mkHTqZxJlJIYQ+hxsXFXHrw7jzbZxeFtr6w8DHf87hnPn9mDOlHefbym1sbm3v5HcLe/sHh0f28UlTRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7oblZvjalULBKPOo2pF+KBYAEjWBvLG5TTC3SDnKesKiY9u+RUnLnQOrhLKNWK3cspANR79le3H5EkpEITjpXquE6svQxLzQink0I3UTTGZIQHtGNQ4JAqL5sfPUHnxumjIJLmCY3m7u+JDIdKpaFvOkOsh2q1NjP/q3USHVx7GRNxoqkgi0VBwpGO0CwB1GeSEs1TA5hIZm5FZIglJtrkVDAhuKtfXodmteIafjBp3MJCeTiDIpTBhSuowT3UoQEEnuEFpvBmja1X6936WLTmrOXMKfyR9fkD31SSVQ==</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit>

y = 02n
<latexit sha1_base64="YfR6AKYnWALiL6rxn5KcPpcFzg4=">AAAB8XicbZDLSgMxFIbP1Futt6pLXQSL4KrMdKMboejGZQv2gu1YMmmmDc0kQ5IRhqFv4caFIm59AZ/DnTsfxfSy0NYfAh//OYec8wcxZ9q47peTW1ldW9/Ibxa2tnd294r7B00tE0Vog0guVTvAmnImaMMww2k7VhRHAaetYHQ9qbceqNJMiluTxtSP8ECwkBFsrHWXokvk3mcVMe4VS27ZnQotgzeHUvX4o/4NALVe8bPblySJqDCEY607nhsbP8PKMMLpuNBNNI0xGeEB7VgUOKLaz6Ybj9GpdfoolMo+YdDU/T2R4UjrNApsZ4TNUC/WJuZ/tU5iwgs/YyJODBVk9lGYcGQkmpyP+kxRYnhqARPF7K6IDLHCxNiQCjYEb/HkZWhWyp7luk3jCmbKwxGcwBl4cA5VuIEaNICAgEd4hhdHO0/Oq/M2a80585lD+CPn/QdOgpI7</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="YSJp1a9YxHOzFTee77D+hLkNYws=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIW7NNoIQRvLCOYDkzPsbeaSJXt7x+6eEI78CxsLRWz9N3b+GzfJFZr4wsLDOzPszBskgmvjut9OYW19Y3OruF3a2d3bPygfHrV0nCqGTRaLWHUCqlFwiU3DjcBOopBGgcB2ML6Z1dtPqDSP5b2ZJOhHdCh5yBk11nqYkCviPmY1Oe2XK27VnYusgpdDBXI1+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtShqh9rP5xlNyZp0BCWNlnzRk7v6eyGik9SQKbGdEzUgv12bmf7VuasJLP+MySQ1KtvgoTAUxMZmdTwZcITNiYoEyxe2uhI2ooszYkEo2BG/55FVo1aqe5Tu3Ur/O4yjCCZzCOXhwAXW4hQY0gYGEZ3iFN0c7L86787FoLTj5zDH8kfP5Az6Ij/Y=</latexit>



Public authentication test
C1(| i ⌦ |02ni)C2C3C4C5C6C6C5C4C3C2C1| {z }

C
Unknown to all

Player 1 created these

Using classical MPC:

• Select                               . Note:                     iff      
Lemma: apply random    and measure      traps  
                                                measure      traps

• Let player 1 apply                                     for random 

g 2R GL(2n,F2)
g n

2n⇡

(C 0 ⌦Xr)(I ⌦ g)C† C 0, r

g(y) = 02n
<latexit sha1_base64="5ER8axe6feC2ut9Rq/zFdU156e0=">AAAB9HicbZDLSsNAFIZP6q3WW9Slm6FFqAgl6UY3QtGNywr2Am0sk+mkHTqZxJlJIYQ+hxsXFXHrw7jzbZxeFtr6w8DHf87hnPn9mDOlHefbym1sbm3v5HcLe/sHh0f28UlTRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7oblZvjalULBKPOo2pF+KBYAEjWBvLG5TTC3SDnKesKiY9u+RUnLnQOrhLKNWK3cspANR79le3H5EkpEITjpXquE6svQxLzQink0I3UTTGZIQHtGNQ4JAqL5sfPUHnxumjIJLmCY3m7u+JDIdKpaFvOkOsh2q1NjP/q3USHVx7GRNxoqkgi0VBwpGO0CwB1GeSEs1TA5hIZm5FZIglJtrkVDAhuKtfXodmteIafjBp3MJCeTiDIpTBhSuowT3UoQEEnuEFpvBmja1X6936WLTmrOXMKfyR9fkD31SSVQ==</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit>

y = 02n
<latexit sha1_base64="YfR6AKYnWALiL6rxn5KcPpcFzg4=">AAAB8XicbZDLSgMxFIbP1Futt6pLXQSL4KrMdKMboejGZQv2gu1YMmmmDc0kQ5IRhqFv4caFIm59AZ/DnTsfxfSy0NYfAh//OYec8wcxZ9q47peTW1ldW9/Ibxa2tnd294r7B00tE0Vog0guVTvAmnImaMMww2k7VhRHAaetYHQ9qbceqNJMiluTxtSP8ECwkBFsrHWXokvk3mcVMe4VS27ZnQotgzeHUvX4o/4NALVe8bPblySJqDCEY607nhsbP8PKMMLpuNBNNI0xGeEB7VgUOKLaz6Ybj9GpdfoolMo+YdDU/T2R4UjrNApsZ4TNUC/WJuZ/tU5iwgs/YyJODBVk9lGYcGQkmpyP+kxRYnhqARPF7K6IDLHCxNiQCjYEb/HkZWhWyp7luk3jCmbKwxGcwBl4cA5VuIEaNICAgEd4hhdHO0/Oq/M2a80585lD+CPn/QdOgpI7</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="YSJp1a9YxHOzFTee77D+hLkNYws=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIW7NNoIQRvLCOYDkzPsbeaSJXt7x+6eEI78CxsLRWz9N3b+GzfJFZr4wsLDOzPszBskgmvjut9OYW19Y3OruF3a2d3bPygfHrV0nCqGTRaLWHUCqlFwiU3DjcBOopBGgcB2ML6Z1dtPqDSP5b2ZJOhHdCh5yBk11nqYkCviPmY1Oe2XK27VnYusgpdDBXI1+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtShqh9rP5xlNyZp0BCWNlnzRk7v6eyGik9SQKbGdEzUgv12bmf7VuasJLP+MySQ1KtvgoTAUxMZmdTwZcITNiYoEyxe2uhI2ooszYkEo2BG/55FVo1aqe5Tu3Ur/O4yjCCZzCOXhwAXW4hQY0gYGEZ3iFN0c7L86787FoLTj5zDH8kfP5Az6Ij/Y=</latexit>



Public authentication test
C1(| i ⌦ |02ni)C2C3C4C5C6C6C5C4C3C2C1| {z }

C
Unknown to all

Player 1 created these

Using classical MPC:

• Select                               . Note:                     iff      
Lemma: apply random    and measure      traps  
                                                measure      traps

• Let player 1 apply                                     for random 

• Let player 1 measure last     qubits (check if outcome is   )

g 2R GL(2n,F2)
g n

2n⇡

(C 0 ⌦Xr)(I ⌦ g)C† C 0, r

rn

g(y) = 02n
<latexit sha1_base64="5ER8axe6feC2ut9Rq/zFdU156e0=">AAAB9HicbZDLSsNAFIZP6q3WW9Slm6FFqAgl6UY3QtGNywr2Am0sk+mkHTqZxJlJIYQ+hxsXFXHrw7jzbZxeFtr6w8DHf87hnPn9mDOlHefbym1sbm3v5HcLe/sHh0f28UlTRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7oblZvjalULBKPOo2pF+KBYAEjWBvLG5TTC3SDnKesKiY9u+RUnLnQOrhLKNWK3cspANR79le3H5EkpEITjpXquE6svQxLzQink0I3UTTGZIQHtGNQ4JAqL5sfPUHnxumjIJLmCY3m7u+JDIdKpaFvOkOsh2q1NjP/q3USHVx7GRNxoqkgi0VBwpGO0CwB1GeSEs1TA5hIZm5FZIglJtrkVDAhuKtfXodmteIafjBp3MJCeTiDIpTBhSuowT3UoQEEnuEFpvBmja1X6936WLTmrOXMKfyR9fkD31SSVQ==</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit>

y = 02n
<latexit sha1_base64="YfR6AKYnWALiL6rxn5KcPpcFzg4=">AAAB8XicbZDLSgMxFIbP1Futt6pLXQSL4KrMdKMboejGZQv2gu1YMmmmDc0kQ5IRhqFv4caFIm59AZ/DnTsfxfSy0NYfAh//OYec8wcxZ9q47peTW1ldW9/Ibxa2tnd294r7B00tE0Vog0guVTvAmnImaMMww2k7VhRHAaetYHQ9qbceqNJMiluTxtSP8ECwkBFsrHWXokvk3mcVMe4VS27ZnQotgzeHUvX4o/4NALVe8bPblySJqDCEY607nhsbP8PKMMLpuNBNNI0xGeEB7VgUOKLaz6Ybj9GpdfoolMo+YdDU/T2R4UjrNApsZ4TNUC/WJuZ/tU5iwgs/YyJODBVk9lGYcGQkmpyP+kxRYnhqARPF7K6IDLHCxNiQCjYEb/HkZWhWyp7luk3jCmbKwxGcwBl4cA5VuIEaNICAgEd4hhdHO0/Oq/M2a80585lD+CPn/QdOgpI7</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="YSJp1a9YxHOzFTee77D+hLkNYws=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIW7NNoIQRvLCOYDkzPsbeaSJXt7x+6eEI78CxsLRWz9N3b+GzfJFZr4wsLDOzPszBskgmvjut9OYW19Y3OruF3a2d3bPygfHrV0nCqGTRaLWHUCqlFwiU3DjcBOopBGgcB2ML6Z1dtPqDSP5b2ZJOhHdCh5yBk11nqYkCviPmY1Oe2XK27VnYusgpdDBXI1+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtShqh9rP5xlNyZp0BCWNlnzRk7v6eyGik9SQKbGdEzUgv12bmf7VuasJLP+MySQ1KtvgoTAUxMZmdTwZcITNiYoEyxe2uhI2ooszYkEo2BG/55FVo1aqe5Tu3Ur/O4yjCCZzCOXhwAXW4hQY0gYGEZ3iFN0c7L86787FoLTj5zDH8kfP5Az6Ij/Y=</latexit>



Public authentication test
C1(| i ⌦ |02ni)C2C3C4C5C6C6C5C4C3C2C1| {z }

C
Unknown to all

Player 1 created these

Using classical MPC:

• Select                               . Note:                     iff      
Lemma: apply random    and measure      traps  
                                                measure      traps

• Let player 1 apply                                     for random 

• Let player 1 measure last     qubits (check if outcome is   )

Result: authenticated state 

g 2R GL(2n,F2)
g n

2n⇡

(C 0 ⌦Xr)(I ⌦ g)C† C 0, r

rn

C 0(| i ⌦ |0ni)

g(y) = 02n
<latexit sha1_base64="5ER8axe6feC2ut9Rq/zFdU156e0=">AAAB9HicbZDLSsNAFIZP6q3WW9Slm6FFqAgl6UY3QtGNywr2Am0sk+mkHTqZxJlJIYQ+hxsXFXHrw7jzbZxeFtr6w8DHf87hnPn9mDOlHefbym1sbm3v5HcLe/sHh0f28UlTRYkktEEiHsm2jxXlTNCGZprTdiwpDn1OW/7oblZvjalULBKPOo2pF+KBYAEjWBvLG5TTC3SDnKesKiY9u+RUnLnQOrhLKNWK3cspANR79le3H5EkpEITjpXquE6svQxLzQink0I3UTTGZIQHtGNQ4JAqL5sfPUHnxumjIJLmCY3m7u+JDIdKpaFvOkOsh2q1NjP/q3USHVx7GRNxoqkgi0VBwpGO0CwB1GeSEs1TA5hIZm5FZIglJtrkVDAhuKtfXodmteIafjBp3MJCeTiDIpTBhSuowT3UoQEEnuEFpvBmja1X6936WLTmrOXMKfyR9fkD31SSVQ==</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="wf0M/e+tTLcJeOKRNPVqbaeuMDY=">AAAB6XicbZBLSwMxFIXv1FetVatbN8Ei1E2Z6UY3guDGZQX7gHYsmTTThmYyY3KnMAz9HW5cKOIfcue/MX0stPVA4OOchHtzgkQKg6777RS2tnd294r7pYPy4dFx5aTcNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNM7uZ5Z8q1EbF6xCzhfkRHSoSCUbSWP6pll+SGuE95Q80Glapbdxcim+CtoAorNQeVr/4wZmnEFTJJjel5boJ+TjUKJvms1E8NTyib0BHvWVQ04sbPF0vPyIV1hiSMtT0KycL9/SKnkTFZFNibEcWxWc/m5n9ZL8Xw2s+FSlLkii0HhakkGJN5A2QoNGcoMwuUaWF3JWxMNWVoeyrZErz1L29Cu1H3LD+4UIQzOIcaeHAFt3APTWgBg2d4gTd4d6bOq/OxrKvgrHo7hT9yPn8AkXuPcQ==</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="r70l4KY/IcWx8Eae8/K+Bn9M32w=">AAAB9HicbZDLSgMxFIbP1Futt6pLN6FFqAhlphvdCEU3LivYC7RjyaSZNjSTmSaZwjD0LQQ3LhRx68O469uYXhba+kPg4z/ncE5+L+JMadueWpmNza3tnexubm//4PAof3zSUGEsCa2TkIey5WFFORO0rpnmtBVJigOP06Y3vJvVm2MqFQvFo04i6ga4L5jPCNbGcvul5ALdIPsprYhJN1+0y/ZcaB2cJRSrhc7l87Sa1Lr5704vJHFAhSYcK9V27Ei7KZaaEU4nuU6saITJEPdp26DAAVVuOj96gs6N00N+KM0TGs3d3xMpDpRKAs90BlgP1GptZv5Xa8fav3ZTJqJYU0EWi/yYIx2iWQKoxyQlmicGMJHM3IrIAEtMtMkpZ0JwVr+8Do1K2TH8YNK4hYWycAYFKIEDV1CFe6hBHQiM4AXe4N0aW6/Wh/W5aM1Yy5lT+CPr6wfovpPb</latexit><latexit sha1_base64="8TXj8hNhKYD39n5Vo3atdTcWEMw=">AAAB9HicbZDLSgMxFIbPeK31VnXpJliEuikz3ehGKLpxWcFeoB1LJs20oUlmTDKFYehzuHGhiFsfxp1vY9rOQlt/CHz85xzOyR/EnGnjut/O2vrG5tZ2Yae4u7d/cFg6Om7pKFGENknEI9UJsKacSdo0zHDaiRXFIuC0HYxvZ/X2hCrNIvlg0pj6Ag8lCxnBxlr+sJJeoGvkPmY1Oe2Xym7VnQutgpdDGXI1+qWv3iAiiaDSEI617npubPwMK8MIp9NiL9E0xmSMh7RrUWJBtZ/Nj56ic+sMUBgp+6RBc/f3RIaF1qkIbKfAZqSXazPzv1o3MeGVnzEZJ4ZKslgUJhyZCM0SQAOmKDE8tYCJYvZWREZYYWJsTkUbgrf85VVo1aqe5Xu3XL/J4yjAKZxBBTy4hDrcQQOaQOAJnuEV3pyJ8+K8Ox+L1jUnnzmBP3I+fwDM1ZDM</latexit>

y = 02n
<latexit sha1_base64="YfR6AKYnWALiL6rxn5KcPpcFzg4=">AAAB8XicbZDLSgMxFIbP1Futt6pLXQSL4KrMdKMboejGZQv2gu1YMmmmDc0kQ5IRhqFv4caFIm59AZ/DnTsfxfSy0NYfAh//OYec8wcxZ9q47peTW1ldW9/Ibxa2tnd294r7B00tE0Vog0guVTvAmnImaMMww2k7VhRHAaetYHQ9qbceqNJMiluTxtSP8ECwkBFsrHWXokvk3mcVMe4VS27ZnQotgzeHUvX4o/4NALVe8bPblySJqDCEY607nhsbP8PKMMLpuNBNNI0xGeEB7VgUOKLaz6Ybj9GpdfoolMo+YdDU/T2R4UjrNApsZ4TNUC/WJuZ/tU5iwgs/YyJODBVk9lGYcGQkmpyP+kxRYnhqARPF7K6IDLHCxNiQCjYEb/HkZWhWyp7luk3jCmbKwxGcwBl4cA5VuIEaNICAgEd4hhdHO0/Oq/M2a80585lD+CPn/QdOgpI7</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="PqZd8QnMTCapNVjMuYXawQpHHK8=">AAAB8XicbZDLSgMxFIbP1Futt6pLRYJFcFVmuqkboejGZQv2gu1YMmmmDc1khiQjDEOXvoEbF4q49QX6HO58Bl/C9LLQ1h8CH/85h5zzexFnStv2l5VZWV1b38hu5ra2d3b38vsHDRXGktA6CXkoWx5WlDNB65ppTluRpDjwOG16w+tJvflApWKhuNVJRN0A9wXzGcHaWHcJukT2fVoSo26+YBftqdAyOHMoVI7Hte/Hk3G1m//s9EISB1RowrFSbceOtJtiqRnhdJTrxIpGmAxxn7YNChxQ5abTjUfozDg95IfSPKHR1P09keJAqSTwTGeA9UAt1ibmf7V2rP0LN2UiijUVZPaRH3OkQzQ5H/WYpETzxAAmkpldERlgiYk2IeVMCM7iycvQKBUdwzWTxhXMlIUjOIVzcKAMFbiBKtSBgIAneIFXS1nP1pv1PmvNWPOZQ/gj6+MHLMeToQ==</latexit><latexit sha1_base64="YSJp1a9YxHOzFTee77D+hLkNYws=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIW7NNoIQRvLCOYDkzPsbeaSJXt7x+6eEI78CxsLRWz9N3b+GzfJFZr4wsLDOzPszBskgmvjut9OYW19Y3OruF3a2d3bPygfHrV0nCqGTRaLWHUCqlFwiU3DjcBOopBGgcB2ML6Z1dtPqDSP5b2ZJOhHdCh5yBk11nqYkCviPmY1Oe2XK27VnYusgpdDBXI1+uWv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtShqh9rP5xlNyZp0BCWNlnzRk7v6eyGik9SQKbGdEzUgv12bmf7VuasJLP+MySQ1KtvgoTAUxMZmdTwZcITNiYoEyxe2uhI2ooszYkEo2BG/55FVo1aqe5Tu3Ur/O4yjCCZzCOXhwAXW4hQY0gYGEZ3iFN0c7L86787FoLTj5zDH8kfP5Az6Ij/Y=</latexit>
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Public authentication test
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Public authentication test

One player performs the test: applies Clifford, measures, …

All players verify the test through classical MPC

The test can be used:

• to test encodings (as in previous slide);

• to test whether a computation step was executed honestly
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Computation

Protocols (                                                           ) for these     :


• 1-qubit Cliffords


• CNOT (2-qubit Clifford)


• T (non-Clifford)


• Computational-basis measurement

C(| i ⌦ |0ni) 7! C 0(G| i ⌦ |0ni) G

| i
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Single-qubit Cliffords

R2

R3

R4

R5

R6

R1
= C(| i ⌦ |0i⌦n)

Using classical MPC:  
update classical key

Then        will decode to

C 7! C 0 := C(G† ⌦ I⌦n)

(C 0)†C(| i ⌦ |0i⌦n)

= G| i ⌦ |0i⌦n
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                                                 is not in product form.
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CNOT

Same strategy does not work:
                                                 is not in product form.

Instead:

• Player 1 applies                                                  for freshly 
random             .

⌦

(C1 ⌦ C2)(CNOT
† ⌦ I

⌦2n)

(C 0
1 ⌦ C

0
2)CNOT (C†

1 ⌦ C
†
2)

C 0
1, C

0
2

= (C1 ⌦ C2)(| 1i ⌦ |0ni ⌦ | 2i ⌦ |0ni)



CNOT

Same strategy does not work:
                                                 is not in product form.

Instead:

• Player 1 applies                                                  for freshly 
random             .

• Player 1 executes public authentication test.
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2)CNOT (C†

1 ⌦ C
†
2)

C 0
1, C

0
2

= (C1 ⌦ C2)(| 1i ⌦ |0ni ⌦ | 2i ⌦ |0ni)
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Non-Clifford gate         T =


1 0
0 e⇡i/4

�

Magic-state computation:

C3(T | i ⌦ |0ni)C2(T |+i ⌦ |0ni)C1(| i ⌦ |0ni) ⌦ 7!

“magic state”

Nobody can be trusted to create encoded magic states!
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Magic-state generation
= C(T |+i ⌦ |0ni)

1. “cut-and-choose”:

✦ every player tests       
random states

✦ remaining     copies are 
“pretty good”

2. magic-state distillation:

✦ a Clifford circuit

✦ remaining copy is “very 
good”

n

n
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• 1-qubit Cliffords

• CNOT (2-qubit Clifford): apply 
& perform public authentication test 
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Computation
Protocols (                                                           ) for these     :

• 1-qubit Cliffords

• CNOT (2-qubit Clifford): apply 
& perform public authentication test 

• T (non-Clifford): generate encoded magic states and perform 
encoded magic-state computation
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Computation
Protocols (                                                           ) for these     :

• 1-qubit Cliffords

• CNOT (2-qubit Clifford): apply 
& perform public authentication test 

• T (non-Clifford): generate encoded magic states and perform 
encoded magic-state computation

• Computational-basis measurement
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Comp-Basis Measurement

• MPC samples r, s {0, 1}n+1, c {0, 1}n
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Comp-Basis Measurement

• MPC samples 

• MPC instructs player to apply  

r, s {0, 1}n+1, c {0, 1}n
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Comp-Basis Measurement

• MPC samples 

• MPC instructs player to apply  

• player measures in computational basis, outcome 

r, s {0, 1}n+1, c {0, 1}n
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Comp-Basis Measurement

• MPC samples 

• MPC instructs player to apply  

• player measures in computational basis, outcome 

• MPC checks whether 
for some  

r, s {0, 1}n+1, c {0, 1}n
<latexit sha1_base64="z1inSYxoHNIEubA9X2g9KmuLTlU=">AAACHnicbVDLSgMxFM3UV62vqks3wSIIljIjii6LblxWsA/o1JJJ77ShmcyQZJQyzJe48VfcuFBEcKV/Y9rOQtseCBzOuYebe7yIM6Vt+8fKLS2vrK7l1wsbm1vbO8XdvYYKY0mhTkMeypZHFHAmoK6Z5tCKJJDA49D0htdjv/kAUrFQ3OlRBJ2A9AXzGSXaSN3iuSxjhV0OviZSho/YTeyy46b3iThx0jKmizyTK9kVewI8T5yMlFCGWrf45fZCGgcgNOVEqbZjR7qTEKkZ5ZAW3FhBROiQ9KFtqCABqE4yOS/FR0bpYT+U5gmNJ+rfREICpUaBZyYDogdq1huLi7x2rP3LTsJEFGsQdLrIjznWIR53hXtMAtV8ZAihkpm/YjogklBtGi2YEpzZk+dJ47TiGH57VqpeZXXk0QE6RMfIQReoim5QDdURRU/oBb2hd+vZerU+rM/paM7KMvvoH6zvX5PmoOc=</latexit><latexit sha1_base64="z1inSYxoHNIEubA9X2g9KmuLTlU=">AAACHnicbVDLSgMxFM3UV62vqks3wSIIljIjii6LblxWsA/o1JJJ77ShmcyQZJQyzJe48VfcuFBEcKV/Y9rOQtseCBzOuYebe7yIM6Vt+8fKLS2vrK7l1wsbm1vbO8XdvYYKY0mhTkMeypZHFHAmoK6Z5tCKJJDA49D0htdjv/kAUrFQ3OlRBJ2A9AXzGSXaSN3iuSxjhV0OviZSho/YTeyy46b3iThx0jKmizyTK9kVewI8T5yMlFCGWrf45fZCGgcgNOVEqbZjR7qTEKkZ5ZAW3FhBROiQ9KFtqCABqE4yOS/FR0bpYT+U5gmNJ+rfREICpUaBZyYDogdq1huLi7x2rP3LTsJEFGsQdLrIjznWIR53hXtMAtV8ZAihkpm/YjogklBtGi2YEpzZk+dJ47TiGH57VqpeZXXk0QE6RMfIQReoim5QDdURRU/oBb2hd+vZerU+rM/paM7KMvvoH6zvX5PmoOc=</latexit><latexit sha1_base64="z1inSYxoHNIEubA9X2g9KmuLTlU=">AAACHnicbVDLSgMxFM3UV62vqks3wSIIljIjii6LblxWsA/o1JJJ77ShmcyQZJQyzJe48VfcuFBEcKV/Y9rOQtseCBzOuYebe7yIM6Vt+8fKLS2vrK7l1wsbm1vbO8XdvYYKY0mhTkMeypZHFHAmoK6Z5tCKJJDA49D0htdjv/kAUrFQ3OlRBJ2A9AXzGSXaSN3iuSxjhV0OviZSho/YTeyy46b3iThx0jKmizyTK9kVewI8T5yMlFCGWrf45fZCGgcgNOVEqbZjR7qTEKkZ5ZAW3FhBROiQ9KFtqCABqE4yOS/FR0bpYT+U5gmNJ+rfREICpUaBZyYDogdq1huLi7x2rP3LTsJEFGsQdLrIjznWIR53hXtMAtV8ZAihkpm/YjogklBtGi2YEpzZk+dJ47TiGH57VqpeZXXk0QE6RMfIQReoim5QDdURRU/oBb2hd+vZerU+rM/paM7KMvvoH6zvX5PmoOc=</latexit><latexit sha1_base64="z1inSYxoHNIEubA9X2g9KmuLTlU=">AAACHnicbVDLSgMxFM3UV62vqks3wSIIljIjii6LblxWsA/o1JJJ77ShmcyQZJQyzJe48VfcuFBEcKV/Y9rOQtseCBzOuYebe7yIM6Vt+8fKLS2vrK7l1wsbm1vbO8XdvYYKY0mhTkMeypZHFHAmoK6Z5tCKJJDA49D0htdjv/kAUrFQ3OlRBJ2A9AXzGSXaSN3iuSxjhV0OviZSho/YTeyy46b3iThx0jKmizyTK9kVewI8T5yMlFCGWrf45fZCGgcgNOVEqbZjR7qTEKkZ5ZAW3FhBROiQ9KFtqCABqE4yOS/FR0bpYT+U5gmNJ+rfREICpUaBZyYDogdq1huLi7x2rP3LTsJEFGsQdLrIjznWIR53hXtMAtV8ZAihkpm/YjogklBtGi2YEpzZk+dJ47TiGH57VqpeZXXk0QE6RMfIQReoim5QDdURRU/oBb2hd+vZerU+rM/paM7KMvvoH6zvX5PmoOc=</latexit>

r0
<latexit sha1_base64="xQKE2hncQ+Usr3IiSxsnYkAgVCg=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF9FQSKeix6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR70eb9ccavuXGQVvBwqkKvRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOedeiohE3fjbfdErOrDMgYaztU0jm7u+JjEbGTKLAdkYUR2a5NjP/q3VTDK/9TKgkRa7Y4qMwlQRjMjubDITmDOXEAmVa2F0JG1FNGdpwSjYEb/nkVWhdVj3L97VK/SaPowgncAoX4MEV1OEOGtAEBiE8wyu8OWPnxXl3PhatBSefOYY/cj5/AD2kjSc=</latexit><latexit sha1_base64="xQKE2hncQ+Usr3IiSxsnYkAgVCg=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF9FQSKeix6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR70eb9ccavuXGQVvBwqkKvRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOedeiohE3fjbfdErOrDMgYaztU0jm7u+JjEbGTKLAdkYUR2a5NjP/q3VTDK/9TKgkRa7Y4qMwlQRjMjubDITmDOXEAmVa2F0JG1FNGdpwSjYEb/nkVWhdVj3L97VK/SaPowgncAoX4MEV1OEOGtAEBiE8wyu8OWPnxXl3PhatBSefOYY/cj5/AD2kjSc=</latexit><latexit sha1_base64="xQKE2hncQ+Usr3IiSxsnYkAgVCg=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF9FQSKeix6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR70eb9ccavuXGQVvBwqkKvRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOedeiohE3fjbfdErOrDMgYaztU0jm7u+JjEbGTKLAdkYUR2a5NjP/q3VTDK/9TKgkRa7Y4qMwlQRjMjubDITmDOXEAmVa2F0JG1FNGdpwSjYEb/nkVWhdVj3L97VK/SaPowgncAoX4MEV1OEOGtAEBiE8wyu8OWPnxXl3PhatBSefOYY/cj5/AD2kjSc=</latexit><latexit sha1_base64="xQKE2hncQ+Usr3IiSxsnYkAgVCg=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF9FQSKeix6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuhNQw6VQvIkCJe8kmtMokLwdjG9n9fYT10bE6hEnCfcjOlQiFIyitR70eb9ccavuXGQVvBwqkKvRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOedeiohE3fjbfdErOrDMgYaztU0jm7u+JjEbGTKLAdkYUR2a5NjP/q3VTDK/9TKgkRa7Y4qMwlQRjMjubDITmDOXEAmVa2F0JG1FNGdpwSjYEb/nkVWhdVj3L97VK/SaPowgncAoX4MEV1OEOGtAEBiE8wyu8OWPnxXl3PhatBSefOYY/cj5/AD2kjSc=</latexit>

r0 = r � (m,m · c)
<latexit sha1_base64="pIbpeJb6LryQqYW/YjXDUzMQeCk=">AAACBHicbZDLSsNAFIYn9VbrLeqym8EiVpCSiKAboejGZQV7gSaUyWTSDp3JhJmJUEIXbnwVNy4UcetDuPNtnLRZaPWHgY//nMOZ8wcJo0o7zpdVWlpeWV0rr1c2Nre2d+zdvY4SqcSkjQUTshcgRRiNSVtTzUgvkQTxgJFuML7O6917IhUV8Z2eJMTnaBjTiGKkjTWwq/IIXkIJPZGwVME6P4Hcw6HQEB8P7JrTcGaCf8EtoAYKtQb2pxcKnHISa8yQUn3XSbSfIakpZmRa8VJFEoTHaEj6BmPEifKz2RFTeGicEEZCmheb9bn7cyJDXKkJD0wnR3qkFmu5+V+tn+rows9onKSaxHi+KEoZ1ALmicCQSoI1mxhAWFLzV4hHSCKsTW4VE4K7ePJf6Jw2XMO3Z7XmVRFHGVTBAagDF5yDJrgBLdAGGDyAJ/ACXq1H69l6s97nrSWrmNkHv2R9fAN5dJYQ</latexit><latexit sha1_base64="pIbpeJb6LryQqYW/YjXDUzMQeCk=">AAACBHicbZDLSsNAFIYn9VbrLeqym8EiVpCSiKAboejGZQV7gSaUyWTSDp3JhJmJUEIXbnwVNy4UcetDuPNtnLRZaPWHgY//nMOZ8wcJo0o7zpdVWlpeWV0rr1c2Nre2d+zdvY4SqcSkjQUTshcgRRiNSVtTzUgvkQTxgJFuML7O6917IhUV8Z2eJMTnaBjTiGKkjTWwq/IIXkIJPZGwVME6P4Hcw6HQEB8P7JrTcGaCf8EtoAYKtQb2pxcKnHISa8yQUn3XSbSfIakpZmRa8VJFEoTHaEj6BmPEifKz2RFTeGicEEZCmheb9bn7cyJDXKkJD0wnR3qkFmu5+V+tn+rows9onKSaxHi+KEoZ1ALmicCQSoI1mxhAWFLzV4hHSCKsTW4VE4K7ePJf6Jw2XMO3Z7XmVRFHGVTBAagDF5yDJrgBLdAGGDyAJ/ACXq1H69l6s97nrSWrmNkHv2R9fAN5dJYQ</latexit><latexit sha1_base64="pIbpeJb6LryQqYW/YjXDUzMQeCk=">AAACBHicbZDLSsNAFIYn9VbrLeqym8EiVpCSiKAboejGZQV7gSaUyWTSDp3JhJmJUEIXbnwVNy4UcetDuPNtnLRZaPWHgY//nMOZ8wcJo0o7zpdVWlpeWV0rr1c2Nre2d+zdvY4SqcSkjQUTshcgRRiNSVtTzUgvkQTxgJFuML7O6917IhUV8Z2eJMTnaBjTiGKkjTWwq/IIXkIJPZGwVME6P4Hcw6HQEB8P7JrTcGaCf8EtoAYKtQb2pxcKnHISa8yQUn3XSbSfIakpZmRa8VJFEoTHaEj6BmPEifKz2RFTeGicEEZCmheb9bn7cyJDXKkJD0wnR3qkFmu5+V+tn+rows9onKSaxHi+KEoZ1ALmicCQSoI1mxhAWFLzV4hHSCKsTW4VE4K7ePJf6Jw2XMO3Z7XmVRFHGVTBAagDF5yDJrgBLdAGGDyAJ/ACXq1H69l6s97nrSWrmNkHv2R9fAN5dJYQ</latexit><latexit sha1_base64="pIbpeJb6LryQqYW/YjXDUzMQeCk=">AAACBHicbZDLSsNAFIYn9VbrLeqym8EiVpCSiKAboejGZQV7gSaUyWTSDp3JhJmJUEIXbnwVNy4UcetDuPNtnLRZaPWHgY//nMOZ8wcJo0o7zpdVWlpeWV0rr1c2Nre2d+zdvY4SqcSkjQUTshcgRRiNSVtTzUgvkQTxgJFuML7O6917IhUV8Z2eJMTnaBjTiGKkjTWwq/IIXkIJPZGwVME6P4Hcw6HQEB8P7JrTcGaCf8EtoAYKtQb2pxcKnHISa8yQUn3XSbSfIakpZmRa8VJFEoTHaEj6BmPEifKz2RFTeGicEEZCmheb9bn7cyJDXKkJD0wnR3qkFmu5+V+tn+rows9onKSaxHi+KEoZ1ALmicCQSoI1mxhAWFLzV4hHSCKsTW4VE4K7ePJf6Jw2XMO3Z7XmVRFHGVTBAagDF5yDJrgBLdAGGDyAJ/ACXq1H69l6s97nrSWrmNkHv2R9fAN5dJYQ</latexit>

m 2 {0, 1}
<latexit sha1_base64="ls5TiSkIL8M1DziP0RcRTleSJmY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui25cVrAX6Awlk2ba0CQzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5A8TzrRx3W+ntLa+sblV3q7s7O7tH1QPj9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthOO7vN6ZUKVZLB/NNKGBwEPJIkawsVYgkM8k8jP3wvNn/WrNrbtzoVXwCqhBoWa/+uUPYpIKKg3hWOue5yYmyLAyjHA6q/ippgkmYzykPYsSC6qDbH70DJ1ZZ4CiWNknDZq7vycyLLSeitB2CmxGermWm//VeqmJboKMySQ1VJLFoijlyMQoTwANmKLE8KkFTBSztyIywgoTY3Oq2BC85S+vQvuy7ll+uKo1bos4ynACp3AOHlxDA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuGPnM8fQKGRGQ==</latexit><latexit sha1_base64="ls5TiSkIL8M1DziP0RcRTleSJmY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui25cVrAX6Awlk2ba0CQzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5A8TzrRx3W+ntLa+sblV3q7s7O7tH1QPj9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthOO7vN6ZUKVZLB/NNKGBwEPJIkawsVYgkM8k8jP3wvNn/WrNrbtzoVXwCqhBoWa/+uUPYpIKKg3hWOue5yYmyLAyjHA6q/ippgkmYzykPYsSC6qDbH70DJ1ZZ4CiWNknDZq7vycyLLSeitB2CmxGermWm//VeqmJboKMySQ1VJLFoijlyMQoTwANmKLE8KkFTBSztyIywgoTY3Oq2BC85S+vQvuy7ll+uKo1bos4ynACp3AOHlxDA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuGPnM8fQKGRGQ==</latexit><latexit sha1_base64="ls5TiSkIL8M1DziP0RcRTleSJmY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui25cVrAX6Awlk2ba0CQzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5A8TzrRx3W+ntLa+sblV3q7s7O7tH1QPj9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthOO7vN6ZUKVZLB/NNKGBwEPJIkawsVYgkM8k8jP3wvNn/WrNrbtzoVXwCqhBoWa/+uUPYpIKKg3hWOue5yYmyLAyjHA6q/ippgkmYzykPYsSC6qDbH70DJ1ZZ4CiWNknDZq7vycyLLSeitB2CmxGermWm//VeqmJboKMySQ1VJLFoijlyMQoTwANmKLE8KkFTBSztyIywgoTY3Oq2BC85S+vQvuy7ll+uKo1bos4ynACp3AOHlxDA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuGPnM8fQKGRGQ==</latexit><latexit sha1_base64="ls5TiSkIL8M1DziP0RcRTleSJmY=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui25cVrAX6Awlk2ba0CQzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5A8TzrRx3W+ntLa+sblV3q7s7O7tH1QPj9o6ThWhLRLzWHVDrClnkrYMM5x2E0WxCDnthOO7vN6ZUKVZLB/NNKGBwEPJIkawsVYgkM8k8jP3wvNn/WrNrbtzoVXwCqhBoWa/+uUPYpIKKg3hWOue5yYmyLAyjHA6q/ippgkmYzykPYsSC6qDbH70DJ1ZZ4CiWNknDZq7vycyLLSeitB2CmxGermWm//VeqmJboKMySQ1VJLFoijlyMQoTwANmKLE8KkFTBSztyIywgoTY3Oq2BC85S+vQvuy7ll+uKo1bos4ynACp3AOHlxDA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuGPnM8fQKGRGQ==</latexit>

V := X
r
Z
s
Y

i2[n]

CNOT
ci
1,i C

†

<latexit sha1_base64="fULdFx4pIinpO5xsZGNfXMcVrNA="></latexit><latexit sha1_base64="fULdFx4pIinpO5xsZGNfXMcVrNA="></latexit><latexit sha1_base64="fULdFx4pIinpO5xsZGNfXMcVrNA="></latexit><latexit sha1_base64="fULdFx4pIinpO5xsZGNfXMcVrNA="></latexit>

= C(| i ⌦ |0i⌦n) = C

0

@
X

m2{0,1}

↵m|mi ⌦ |0i⌦n

1

A

<latexit sha1_base64="4Zkw/VFkzaMhMxDaj82dzmA+yIo="></latexit><latexit sha1_base64="4Zkw/VFkzaMhMxDaj82dzmA+yIo="></latexit><latexit sha1_base64="4Zkw/VFkzaMhMxDaj82dzmA+yIo="></latexit><latexit sha1_base64="4Zkw/VFkzaMhMxDaj82dzmA+yIo="></latexit>
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Summary
A protocol for multiparty computation of any quantum circuit:

• Computationally secure against              cheaters (out of    )

• Encoded states of size            (vs.             in [DNS12])

• T gate: requires       magic states (vs.      from naive 
extension of [DNS12])

• Rounds of q communication:  
for    the                  -depth of the quantum computation

 k � 1 k

2n+ 1 kn+ 1

kn nk

O
�
k(d+ log(n))

�
<latexit sha1_base64="dCi9Fg4oHmpgMznLzo1C1pBvLcU=">AAACBHicbZC7SgNBFIbPeo3xtmqZZjAIWYSwa6Nl0MbOCOYCSYizs5PNkNnZZWZWiEsKG1sfw8ZCEVsfws63cXIpNPGHgY//nMOZ8/sJZ0q77re1tLyyurae28hvbm3v7Np7+3UVp5LQGol5LJs+VpQzQWuaaU6biaQ48jlt+IOLcb1xR6VisbjRw4R2IhwK1mMEa2N17cJV22dhCQ1KATpGbR6HJeE4aGw6Xbvolt2J0CJ4MyhWnKf7WwCodu2vdhCTNKJCE46VanluojsZlpoRTkf5dqpogskAh7RlUOCIqk42OWKEjowToF4szRMaTdzfExmOlBpGvumMsO6r+drY/K/WSnXvrJMxkaSaCjJd1Es50jEaJ4ICJinRfGgAE8nMXxHpY4mJNrnlTQje/MmLUD8pe4avTRrnMFUOCnAIJfDgFCpwCVWoAYEHeIZXeLMerRfr3fqYti5Zs5kD+CPr8wc9tpdr</latexit><latexit sha1_base64="eGbrNDlSIIF7Bj4JmsU3DWqiozU=">AAACBHicbZC7TsMwFIadcivlVmDsYlEhJUKqEhYYK1jYKBK9SG1UOY6TWnWcyHaQStSBhZWVJ4CFAYRYeQg23gan7QAtv2Tp03/O0fH5vYRRqWz72ygsLa+srhXXSxubW9s75d29loxTgUkTxywWHQ9JwignTUUVI51EEBR5jLS94Xleb98QIWnMr9UoIW6EQk4DipHSVr9cuex5NDTh0PThEeyxODS5ZcHctPrlql2zJ4KL4MygWrcebpPi02OjX/7q+TFOI8IVZkjKrmMnys2QUBQzMi71UkkShIcoJF2NHEVEutnkiDE81I4Pg1joxxWcuL8nMhRJOYo83RkhNZDztdz8r9ZNVXDqZpQnqSIcTxcFKYMqhnki0KeCYMVGGhAWVP8V4gESCCudW0mH4MyfvAit45qj+UqncQamKoIKOAAmcMAJqIML0ABNgMEdeAav4M24N16Md+Nj2lowZjP74I+Mzx8GSJjB</latexit><latexit sha1_base64="eGbrNDlSIIF7Bj4JmsU3DWqiozU=">AAACBHicbZC7TsMwFIadcivlVmDsYlEhJUKqEhYYK1jYKBK9SG1UOY6TWnWcyHaQStSBhZWVJ4CFAYRYeQg23gan7QAtv2Tp03/O0fH5vYRRqWz72ygsLa+srhXXSxubW9s75d29loxTgUkTxywWHQ9JwignTUUVI51EEBR5jLS94Xleb98QIWnMr9UoIW6EQk4DipHSVr9cuex5NDTh0PThEeyxODS5ZcHctPrlql2zJ4KL4MygWrcebpPi02OjX/7q+TFOI8IVZkjKrmMnys2QUBQzMi71UkkShIcoJF2NHEVEutnkiDE81I4Pg1joxxWcuL8nMhRJOYo83RkhNZDztdz8r9ZNVXDqZpQnqSIcTxcFKYMqhnki0KeCYMVGGhAWVP8V4gESCCudW0mH4MyfvAit45qj+UqncQamKoIKOAAmcMAJqIML0ABNgMEdeAav4M24N16Md+Nj2lowZjP74I+Mzx8GSJjB</latexit><latexit sha1_base64="lJ+jakwEFstGI8oFfzqS5CWcxTQ=">AAACBHicbZDLSsNAFIYn9VbrLeqym8EipAglcaPLoht3VrAXaEKZTCbp0MkkzEyEErpw46u4caGIWx/CnW/jpM1CW38Y+PjPOZw5v58yKpVtfxuVtfWNza3qdm1nd2//wDw86skkE5h0ccISMfCRJIxy0lVUMTJIBUGxz0jfn1wX9f4DEZIm/F5NU+LFKOI0pBgpbY3M+q3r08iCEyuAZ9BlSWTxZhMWZnNkNuyWPRdcBaeEBijVGZlfbpDgLCZcYYakHDp2qrwcCUUxI7Oam0mSIjxBERlq5Cgm0svnR8zgqXYCGCZCP67g3P09kaNYymns684YqbFcrhXmf7VhpsJLL6c8zRTheLEozBhUCSwSgQEVBCs21YCwoPqvEI+RQFjp3Go6BGf55FXonbcczXd2o31VxlEFdXACLOCAC9AGN6ADugCDR/AMXsGb8WS8GO/Gx6K1YpQzx+CPjM8fyEaVmQ==</latexit>

d
<latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit><latexit sha1_base64="ROx/Xw0XRiZy5/Eopabg5924NLE=">AAAB6HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjy2YD+gDWWzmbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vrCwsM7M+zMG6SCa+O6387a+sbm1nZpp7y7t39wWDk6buskUwxbLBGJ6gZUo+ASW4Ybgd1UIY0DgZ1gfDerd55QaZ7IBzNJ0Y/pUPKIM2qs1QwHlapbc+ciq+AVUIVCjUHlqx8mLItRGiao1j3PTY2fU2U4Ezgt9zONKWVjOsSeRUlj1H4+X3RKzq0TkihR9klD5u7viZzGWk/iwHbG1Iz0cm1m/lfrZSa68XMu08ygZIuPokwQk5DZ1STkCpkREwuUKW53JWxEFWXGZlO2IXjLJ69C+7LmWW5eVeu3RRwlOIUzuAAPrqEO99CAFjBAeIZXeHMenRfn3flYtK45xcwJ/JHz+QPH64zo</latexit>

{CNOT,T}
<latexit sha1_base64="QjZt+6uLRCiCzNAjlrEtJUOaVas=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkoigi6L3bjSCn1BE8pkOmmHTh7MTIQagr/ixoUibv0Pd/6N0zQLbT0wcDjnXu6Z48WcSWVZ38bS8srq2nppo7y5tb2za+7tt2WUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHG9enfueBCsmisKkmMXUDPAyZzwhWWuqbh07qBFiNpJ/Wb++aZ6iZOVnfrFhVKwdaJHZBKlCg0Te/nEFEkoCGinAsZc+2YuWmWChGOM3KTiJpjMkYD2lP0xAHVLppnj5DJ1oZID8S+oUK5ervjRQHUk4CT0/mSee9qfif10uUf+WmLIwTRUMyO+QnHKkITatAAyYoUXyiCSaC6ayIjLDAROnCyroEe/7Li6R9XrU1v7+o1K6LOkpwBMdwCjZcQg1uoAEtIPAIz/AKb8aT8WK8Gx+z0SWj2DmAPzA+fwDWjpTO</latexit><latexit sha1_base64="QjZt+6uLRCiCzNAjlrEtJUOaVas=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkoigi6L3bjSCn1BE8pkOmmHTh7MTIQagr/ixoUibv0Pd/6N0zQLbT0wcDjnXu6Z48WcSWVZ38bS8srq2nppo7y5tb2za+7tt2WUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHG9enfueBCsmisKkmMXUDPAyZzwhWWuqbh07qBFiNpJ/Wb++aZ6iZOVnfrFhVKwdaJHZBKlCg0Te/nEFEkoCGinAsZc+2YuWmWChGOM3KTiJpjMkYD2lP0xAHVLppnj5DJ1oZID8S+oUK5ervjRQHUk4CT0/mSee9qfif10uUf+WmLIwTRUMyO+QnHKkITatAAyYoUXyiCSaC6ayIjLDAROnCyroEe/7Li6R9XrU1v7+o1K6LOkpwBMdwCjZcQg1uoAEtIPAIz/AKb8aT8WK8Gx+z0SWj2DmAPzA+fwDWjpTO</latexit><latexit sha1_base64="QjZt+6uLRCiCzNAjlrEtJUOaVas=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkoigi6L3bjSCn1BE8pkOmmHTh7MTIQagr/ixoUibv0Pd/6N0zQLbT0wcDjnXu6Z48WcSWVZ38bS8srq2nppo7y5tb2za+7tt2WUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHG9enfueBCsmisKkmMXUDPAyZzwhWWuqbh07qBFiNpJ/Wb++aZ6iZOVnfrFhVKwdaJHZBKlCg0Te/nEFEkoCGinAsZc+2YuWmWChGOM3KTiJpjMkYD2lP0xAHVLppnj5DJ1oZID8S+oUK5ervjRQHUk4CT0/mSee9qfif10uUf+WmLIwTRUMyO+QnHKkITatAAyYoUXyiCSaC6ayIjLDAROnCyroEe/7Li6R9XrU1v7+o1K6LOkpwBMdwCjZcQg1uoAEtIPAIz/AKb8aT8WK8Gx+z0SWj2DmAPzA+fwDWjpTO</latexit><latexit sha1_base64="QjZt+6uLRCiCzNAjlrEtJUOaVas=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgQkoigi6L3bjSCn1BE8pkOmmHTh7MTIQagr/ixoUibv0Pd/6N0zQLbT0wcDjnXu6Z48WcSWVZ38bS8srq2nppo7y5tb2za+7tt2WUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHG9enfueBCsmisKkmMXUDPAyZzwhWWuqbh07qBFiNpJ/Wb++aZ6iZOVnfrFhVKwdaJHZBKlCg0Te/nEFEkoCGinAsZc+2YuWmWChGOM3KTiJpjMkYD2lP0xAHVLppnj5DJ1oZID8S+oUK5ervjRQHUk4CT0/mSee9qfif10uUf+WmLIwTRUMyO+QnHKkITatAAyYoUXyiCSaC6ayIjLDAROnCyroEe/7Li6R9XrU1v7+o1K6LOkpwBMdwCjZcQg1uoAEtIPAIz/AKb8aT8WK8Gx+z0SWj2DmAPzA+fwDWjpTO</latexit>
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Thank you!


