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Assumptions about dark matter production

• Dark matter is produced from thermal bath.

• The observed relic density is determined by the freeze-out and expansion of the Universe
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Initially, Universe is dense and hot
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SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

T < M�
<latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit>

� < H
<latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit>
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�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

T < M�
<latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit>

� < H
<latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit>

WIMP miracle



Introduction

�8

�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

SM
<latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit><latexit sha1_base64="JN3ZOB9OOFeDrIqj/db9GnJAtuU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehUvsBbSib7aZdutmE3YlQSn+CFw+KePUXefPfuGlz0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8W3mt5+4NiJWjzhJuB/RoRKhYBSt1Gjcl/rlilt15yCrxMtJBXLU++Wv3iBmacQVMkmN6Xpugv6UahRM8lmplxqeUDamQ961VNGIG386P3VGzqwyIGGsbSkkc/X3xJRGxkyiwHZGFEdm2cvE/7xuiuG1PxUqSZErtlgUppJgTLK/yUBozlBOLKFMC3srYSOqKUObThaCt/zyKmldVD236j1cVmo3eRxFOIFTOAcPrqAGd1CHJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AF8zY1C</latexit>

T < M�
<latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit><latexit sha1_base64="vXbrWI7PIF9RuBCrGLjqNGS5mGc=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhCswp0IWlgEbWyECPmC5Ah7m71kyd7euTsnhCN/wsZCEVv/jp3/xk1yhSY+GHi8N8PMvCCRwqDrfjsrq2vrG5uFreL2zu7efungsGniVDPeYLGMdTughkuheAMFSt5ONKdRIHkrGN1O/dYT10bEqo7jhPsRHSgRCkbRSu369X2vy4aiVyq7FXcGsky8nJQhR61X+ur2Y5ZGXCGT1JiO5yboZ1SjYJJPit3U8ISyER3wjqWKRtz42ezeCTm1Sp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimGV34mVJIiV2y+KEwlwZhMnyd9oTlDObaEMi3srYQNqaYMbURFG4K3+PIyaZ5XPLfiPVyUqzd5HAU4hhM4Aw8uoQp3UIMGMJDwDK/w5jw6L8678zFvXXHymSP4A+fzB3ktj5Y=</latexit>

� < H
<latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit><latexit sha1_base64="LY5al7XewVwUSptn+efFWSotT9o=">AAAB73icbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgELUwZwXxAcoS5zV6yZHfv3N0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXphwpo3nfTsrq2vrG5uFreL2zu7efungsKnjVBHaIDGPVTtETTmTtGGY4bSdKIoi5LQVjm6nfuuJKs1i+WDGCQ0EDiSLGEFjpXb3DoXA61qvVPYq3gzuMvFzUoYc9V7pq9uPSSqoNISj1h3fS0yQoTKMcDopdlNNEyQjHNCOpRIF1UE2u3finlql70axsiWNO1N/T2QotB6L0HYKNEO96E3F/7xOaqKrIGMySQ2VZL4oSrlrYnf6vNtnihLDx5YgUcze6pIhKiTGRlS0IfiLLy+T5nnF9yr+/UW5epPHUYBjOIEz8OESqlCDOjSAAIdneIU359F5cd6dj3nripPPHMEfOJ8/bKKPjQ==</latexit>

Kinetic coupling 



Direct detection

�9

The most relevant operator for spin-independent interaction at hadronic scale is  

Leff =
X

q=u,d,s

fqOq + fGOG

<latexit sha1_base64="a8Axwl1qkjMssqecACjGxmMAbn4=">AAACDnicbVDLSgMxFM3UV62vUZdugqUgWMqMCLopFF3UhWAF2wrtMGTSpA3NPJpkhDLMF7jxV9y4UMSta3f+jWk7C209cLmHc+4luceLOJPKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjjkobj3kCScBaSpmOLkPhIE+R4nbW94OfHbD0RIFgZ3ahwRx0f9gFGGkdKSa5au3YRQmla7MvbdZFSNy72yTKk7gjfu6Ji6dd3rrlm0KtYUcJHYGSmCDA3X/Or2Qhz7JFCYIyk7thUpJ0FCMcxJWujGkkQID1GfdDQNkE+kk0zPSWFJKz1IQ6ErUHCq/t5IkC/l2Pf0pI/UQM57E/E/rxMreu4kLIhiRQI8e4jGHKoQTrKBPSYIVnysCcKC6b9CPEACYaUTLOgQ7PmTF0nrpGJbFfv2tFi7yOLIgwNwCI6ADc5ADVyBBmgCDB7BM3gFb8aT8WK8Gx+z0ZyR7eyDPzA+fwDSy5tJ</latexit><latexit sha1_base64="a8Axwl1qkjMssqecACjGxmMAbn4=">AAACDnicbVDLSgMxFM3UV62vUZdugqUgWMqMCLopFF3UhWAF2wrtMGTSpA3NPJpkhDLMF7jxV9y4UMSta3f+jWk7C209cLmHc+4luceLOJPKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjjkobj3kCScBaSpmOLkPhIE+R4nbW94OfHbD0RIFgZ3ahwRx0f9gFGGkdKSa5au3YRQmla7MvbdZFSNy72yTKk7gjfu6Ji6dd3rrlm0KtYUcJHYGSmCDA3X/Or2Qhz7JFCYIyk7thUpJ0FCMcxJWujGkkQID1GfdDQNkE+kk0zPSWFJKz1IQ6ErUHCq/t5IkC/l2Pf0pI/UQM57E/E/rxMreu4kLIhiRQI8e4jGHKoQTrKBPSYIVnysCcKC6b9CPEACYaUTLOgQ7PmTF0nrpGJbFfv2tFi7yOLIgwNwCI6ADc5ADVyBBmgCDB7BM3gFb8aT8WK8Gx+z0ZyR7eyDPzA+fwDSy5tJ</latexit><latexit sha1_base64="a8Axwl1qkjMssqecACjGxmMAbn4=">AAACDnicbVDLSgMxFM3UV62vUZdugqUgWMqMCLopFF3UhWAF2wrtMGTSpA3NPJpkhDLMF7jxV9y4UMSta3f+jWk7C209cLmHc+4luceLOJPKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjjkobj3kCScBaSpmOLkPhIE+R4nbW94OfHbD0RIFgZ3ahwRx0f9gFGGkdKSa5au3YRQmla7MvbdZFSNy72yTKk7gjfu6Ji6dd3rrlm0KtYUcJHYGSmCDA3X/Or2Qhz7JFCYIyk7thUpJ0FCMcxJWujGkkQID1GfdDQNkE+kk0zPSWFJKz1IQ6ErUHCq/t5IkC/l2Pf0pI/UQM57E/E/rxMreu4kLIhiRQI8e4jGHKoQTrKBPSYIVnysCcKC6b9CPEACYaUTLOgQ7PmTF0nrpGJbFfv2tFi7yOLIgwNwCI6ADc5ADVyBBmgCDB7BM3gFb8aT8WK8Gx+z0ZyR7eyDPzA+fwDSy5tJ</latexit><latexit sha1_base64="a8Axwl1qkjMssqecACjGxmMAbn4=">AAACDnicbVDLSgMxFM3UV62vUZdugqUgWMqMCLopFF3UhWAF2wrtMGTSpA3NPJpkhDLMF7jxV9y4UMSta3f+jWk7C209cLmHc+4luceLOJPKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjjkobj3kCScBaSpmOLkPhIE+R4nbW94OfHbD0RIFgZ3ahwRx0f9gFGGkdKSa5au3YRQmla7MvbdZFSNy72yTKk7gjfu6Ji6dd3rrlm0KtYUcJHYGSmCDA3X/Or2Qhz7JFCYIyk7thUpJ0FCMcxJWujGkkQID1GfdDQNkE+kk0zPSWFJKz1IQ6ErUHCq/t5IkC/l2Pf0pI/UQM57E/E/rxMreu4kLIhiRQI8e4jGHKoQTrKBPSYIVnysCcKC6b9CPEACYaUTLOgQ7PmTF0nrpGJbFfv2tFi7yOLIgwNwCI6ADc5ADVyBBmgCDB7BM3gFb8aT8WK8Gx+z0ZyR7eyDPzA+fwDSy5tJ</latexit>

O
q ⌘ �̄�mq q̄q

<latexit sha1_base64="X5tQe2Gpsxs3vwEaAlM0PNGZke0=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKkFIMFawsFEk+pCaEDmu01p1nMR2KlVRfoCFX2FhACFWdjb+BiftAC1HuldH59wr+x4/ZlQqy/o2lpZXVtfWKxvVza3tnV1zb78to1Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90XfidMRGSRvxeTWLihmjAaUAxUlryzOPbh8QhSUrHjo9E5uAhzYsGQy8plSRPoGfWrLpVAi4Se0ZqYIamZ345/QinIeEKMyRlz7Zi5WZIKIoZyatOKkmM8AgNSE9TjkIi3ay8JocnWunDIBK6uIKl+nsjQ6GUk9DXkyFSQznvFeJ/Xi9VwaWbUR6ninA8fShIGVQRLKKBfSoIVmyiCcKC6r9CPEQCYaUDrOoQ7PmTF0n7rG5bdfvuvNa4msVRAYfgCJwCG1yABrgBTdACGDyCZ/AK3own48V4Nz6mo0vGbOcA/IHx+QM/DpxI</latexit><latexit sha1_base64="X5tQe2Gpsxs3vwEaAlM0PNGZke0=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKkFIMFawsFEk+pCaEDmu01p1nMR2KlVRfoCFX2FhACFWdjb+BiftAC1HuldH59wr+x4/ZlQqy/o2lpZXVtfWKxvVza3tnV1zb78to1Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90XfidMRGSRvxeTWLihmjAaUAxUlryzOPbh8QhSUrHjo9E5uAhzYsGQy8plSRPoGfWrLpVAi4Se0ZqYIamZ345/QinIeEKMyRlz7Zi5WZIKIoZyatOKkmM8AgNSE9TjkIi3ay8JocnWunDIBK6uIKl+nsjQ6GUk9DXkyFSQznvFeJ/Xi9VwaWbUR6ninA8fShIGVQRLKKBfSoIVmyiCcKC6r9CPEQCYaUDrOoQ7PmTF0n7rG5bdfvuvNa4msVRAYfgCJwCG1yABrgBTdACGDyCZ/AK3own48V4Nz6mo0vGbOcA/IHx+QM/DpxI</latexit><latexit sha1_base64="X5tQe2Gpsxs3vwEaAlM0PNGZke0=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKkFIMFawsFEk+pCaEDmu01p1nMR2KlVRfoCFX2FhACFWdjb+BiftAC1HuldH59wr+x4/ZlQqy/o2lpZXVtfWKxvVza3tnV1zb78to1Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90XfidMRGSRvxeTWLihmjAaUAxUlryzOPbh8QhSUrHjo9E5uAhzYsGQy8plSRPoGfWrLpVAi4Se0ZqYIamZ345/QinIeEKMyRlz7Zi5WZIKIoZyatOKkmM8AgNSE9TjkIi3ay8JocnWunDIBK6uIKl+nsjQ6GUk9DXkyFSQznvFeJ/Xi9VwaWbUR6ninA8fShIGVQRLKKBfSoIVmyiCcKC6r9CPEQCYaUDrOoQ7PmTF0n7rG5bdfvuvNa4msVRAYfgCJwCG1yABrgBTdACGDyCZ/AK3own48V4Nz6mo0vGbOcA/IHx+QM/DpxI</latexit><latexit sha1_base64="X5tQe2Gpsxs3vwEaAlM0PNGZke0=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKkFIMFawsFEk+pCaEDmu01p1nMR2KlVRfoCFX2FhACFWdjb+BiftAC1HuldH59wr+x4/ZlQqy/o2lpZXVtfWKxvVza3tnV1zb78to1Rg0sIRi0TXR5IwyklLUcVINxYEhT4jHX90XfidMRGSRvxeTWLihmjAaUAxUlryzOPbh8QhSUrHjo9E5uAhzYsGQy8plSRPoGfWrLpVAi4Se0ZqYIamZ345/QinIeEKMyRlz7Zi5WZIKIoZyatOKkmM8AgNSE9TjkIi3ay8JocnWunDIBK6uIKl+nsjQ6GUk9DXkyFSQznvFeJ/Xi9VwaWbUR6ninA8fShIGVQRLKKBfSoIVmyiCcKC6r9CPEQCYaUDrOoQ7PmTF0n7rG5bdfvuvNa4msVRAYfgCJwCG1yABrgBTdACGDyCZ/AK3own48V4Nz6mo0vGbOcA/IHx+QM/DpxI</latexit>
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<latexit sha1_base64="gvIpMTfXwJnmVJaZ3hxvgNiyIeU="></latexit><latexit sha1_base64="gvIpMTfXwJnmVJaZ3hxvgNiyIeU="></latexit><latexit sha1_base64="gvIpMTfXwJnmVJaZ3hxvgNiyIeU="></latexit><latexit sha1_base64="gvIpMTfXwJnmVJaZ3hxvgNiyIeU="></latexit>

Evaluate those operators in nucleon states

Leff = fN �̄�N̄N
<latexit sha1_base64="dIypbiY8fYZ8EIpqN59uD8kU4S4=">AAACCnicbVBNS8MwGE7n15xfVY9eokPwNFoR9CIMvXiQMcF9wFpKmqVbWJqWJBVG6dmLf8WLB0W8+gu8+W9Mux5084GEJ8/zvrx5Hz9mVCrL+jYqS8srq2vV9drG5tb2jrm715VRIjDp4IhFou8jSRjlpKOoYqQfC4JCn5GeP7nO/d4DEZJG/F5NY+KGaMRpQDFSWvLMw1svJUGQXQZey/GRSB08pll+Fa9W1vLMutWwCsBFYpekDkq0PfPLGUY4CQlXmCEpB7YVKzdFQlHMSFZzEklihCdoRAaachQS6abFKhk81soQBpHQhytYqL87UhRKOQ19XRkiNZbzXi7+5w0SFVy4KeVxogjHs0FBwqCKYJ4LHFJBsGJTTRAWVP8V4jESCCudXk2HYM+vvEi6pw3bath3Z/XmVRlHFRyAI3ACbHAOmuAGtEEHYPAInsEreDOejBfj3fiYlVaMsmcf/IHx+QO34prn</latexit><latexit sha1_base64="dIypbiY8fYZ8EIpqN59uD8kU4S4=">AAACCnicbVBNS8MwGE7n15xfVY9eokPwNFoR9CIMvXiQMcF9wFpKmqVbWJqWJBVG6dmLf8WLB0W8+gu8+W9Mux5084GEJ8/zvrx5Hz9mVCrL+jYqS8srq2vV9drG5tb2jrm715VRIjDp4IhFou8jSRjlpKOoYqQfC4JCn5GeP7nO/d4DEZJG/F5NY+KGaMRpQDFSWvLMw1svJUGQXQZey/GRSB08pll+Fa9W1vLMutWwCsBFYpekDkq0PfPLGUY4CQlXmCEpB7YVKzdFQlHMSFZzEklihCdoRAaachQS6abFKhk81soQBpHQhytYqL87UhRKOQ19XRkiNZbzXi7+5w0SFVy4KeVxogjHs0FBwqCKYJ4LHFJBsGJTTRAWVP8V4jESCCudXk2HYM+vvEi6pw3bath3Z/XmVRlHFRyAI3ACbHAOmuAGtEEHYPAInsEreDOejBfj3fiYlVaMsmcf/IHx+QO34prn</latexit><latexit sha1_base64="dIypbiY8fYZ8EIpqN59uD8kU4S4=">AAACCnicbVBNS8MwGE7n15xfVY9eokPwNFoR9CIMvXiQMcF9wFpKmqVbWJqWJBVG6dmLf8WLB0W8+gu8+W9Mux5084GEJ8/zvrx5Hz9mVCrL+jYqS8srq2vV9drG5tb2jrm715VRIjDp4IhFou8jSRjlpKOoYqQfC4JCn5GeP7nO/d4DEZJG/F5NY+KGaMRpQDFSWvLMw1svJUGQXQZey/GRSB08pll+Fa9W1vLMutWwCsBFYpekDkq0PfPLGUY4CQlXmCEpB7YVKzdFQlHMSFZzEklihCdoRAaachQS6abFKhk81soQBpHQhytYqL87UhRKOQ19XRkiNZbzXi7+5w0SFVy4KeVxogjHs0FBwqCKYJ4LHFJBsGJTTRAWVP8V4jESCCudXk2HYM+vvEi6pw3bath3Z/XmVRlHFRyAI3ACbHAOmuAGtEEHYPAInsEreDOejBfj3fiYlVaMsmcf/IHx+QO34prn</latexit><latexit sha1_base64="dIypbiY8fYZ8EIpqN59uD8kU4S4=">AAACCnicbVBNS8MwGE7n15xfVY9eokPwNFoR9CIMvXiQMcF9wFpKmqVbWJqWJBVG6dmLf8WLB0W8+gu8+W9Mux5084GEJ8/zvrx5Hz9mVCrL+jYqS8srq2vV9drG5tb2jrm715VRIjDp4IhFou8jSRjlpKOoYqQfC4JCn5GeP7nO/d4DEZJG/F5NY+KGaMRpQDFSWvLMw1svJUGQXQZey/GRSB08pll+Fa9W1vLMutWwCsBFYpekDkq0PfPLGUY4CQlXmCEpB7YVKzdFQlHMSFZzEklihCdoRAaachQS6abFKhk81soQBpHQhytYqL87UhRKOQ19XRkiNZbzXi7+5w0SFVy4KeVxogjHs0FBwqCKYJ4LHFJBsGJTTRAWVP8V4jESCCudXk2HYM+vvEi6pw3bath3Z/XmVRlHFRyAI3ACbHAOmuAGtEEHYPAInsEreDOejBfj3fiYlVaMsmcf/IHx+QO34prn</latexit>

fN/MN =
X
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<latexit sha1_base64="Sc07iwGudy4BysLSAYfUnQ/Vky4="></latexit><latexit sha1_base64="Sc07iwGudy4BysLSAYfUnQ/Vky4="></latexit><latexit sha1_base64="Sc07iwGudy4BysLSAYfUnQ/Vky4="></latexit><latexit sha1_base64="Sc07iwGudy4BysLSAYfUnQ/Vky4="></latexit>

fP
Tu = 0.0153

<latexit sha1_base64="+gkV6MiUS7ebWWRrzC39P1DvY4U=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJF3QjFN24rNAbtDFMppN26GQSZiaFEvomblwo4tY3cefbOGmz0OoPAx//OYdz5g8SzpR2nC+rtLK6tr5R3qxsbe/s7tn7B20Vp5LQFol5LLsBVpQzQVuaaU67iaQ4CjjtBOO7vN6ZUKlYLJp6mlAvwkPBQkawNpZv2+Fjw8+a6ezGqTnu5XnFt6uG5kJ/wS2gCoUavv3ZH8QkjajQhGOleq6TaC/DUjPC6azSTxVNMBnjIe0ZFDiiysvml8/QiXEGKIyleUKjuftzIsORUtMoMJ0R1iO1XMvN/2q9VIfXXsZEkmoqyGJRmHKkY5THgAZMUqL51AAmkplbERlhiYk2YeUhuMtf/gvts5rr1NyHi2r9toijDEdwDKfgwhXU4R4a0AICE3iCF3i1MuvZerPeF60lq5g5hF+yPr4BAlKR7Q==</latexit><latexit sha1_base64="+gkV6MiUS7ebWWRrzC39P1DvY4U=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJF3QjFN24rNAbtDFMppN26GQSZiaFEvomblwo4tY3cefbOGmz0OoPAx//OYdz5g8SzpR2nC+rtLK6tr5R3qxsbe/s7tn7B20Vp5LQFol5LLsBVpQzQVuaaU67iaQ4CjjtBOO7vN6ZUKlYLJp6mlAvwkPBQkawNpZv2+Fjw8+a6ezGqTnu5XnFt6uG5kJ/wS2gCoUavv3ZH8QkjajQhGOleq6TaC/DUjPC6azSTxVNMBnjIe0ZFDiiysvml8/QiXEGKIyleUKjuftzIsORUtMoMJ0R1iO1XMvN/2q9VIfXXsZEkmoqyGJRmHKkY5THgAZMUqL51AAmkplbERlhiYk2YeUhuMtf/gvts5rr1NyHi2r9toijDEdwDKfgwhXU4R4a0AICE3iCF3i1MuvZerPeF60lq5g5hF+yPr4BAlKR7Q==</latexit><latexit sha1_base64="+gkV6MiUS7ebWWRrzC39P1DvY4U=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJF3QjFN24rNAbtDFMppN26GQSZiaFEvomblwo4tY3cefbOGmz0OoPAx//OYdz5g8SzpR2nC+rtLK6tr5R3qxsbe/s7tn7B20Vp5LQFol5LLsBVpQzQVuaaU67iaQ4CjjtBOO7vN6ZUKlYLJp6mlAvwkPBQkawNpZv2+Fjw8+a6ezGqTnu5XnFt6uG5kJ/wS2gCoUavv3ZH8QkjajQhGOleq6TaC/DUjPC6azSTxVNMBnjIe0ZFDiiysvml8/QiXEGKIyleUKjuftzIsORUtMoMJ0R1iO1XMvN/2q9VIfXXsZEkmoqyGJRmHKkY5THgAZMUqL51AAmkplbERlhiYk2YeUhuMtf/gvts5rr1NyHi2r9toijDEdwDKfgwhXU4R4a0AICE3iCF3i1MuvZerPeF60lq5g5hF+yPr4BAlKR7Q==</latexit><latexit sha1_base64="+gkV6MiUS7ebWWRrzC39P1DvY4U=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuCqJF3QjFN24rNAbtDFMppN26GQSZiaFEvomblwo4tY3cefbOGmz0OoPAx//OYdz5g8SzpR2nC+rtLK6tr5R3qxsbe/s7tn7B20Vp5LQFol5LLsBVpQzQVuaaU67iaQ4CjjtBOO7vN6ZUKlYLJp6mlAvwkPBQkawNpZv2+Fjw8+a6ezGqTnu5XnFt6uG5kJ/wS2gCoUavv3ZH8QkjajQhGOleq6TaC/DUjPC6azSTxVNMBnjIe0ZFDiiysvml8/QiXEGKIyleUKjuftzIsORUtMoMJ0R1iO1XMvN/2q9VIfXXsZEkmoqyGJRmHKkY5THgAZMUqL51AAmkplbERlhiYk2YeUhuMtf/gvts5rr1NyHi2r9toijDEdwDKfgwhXU4R4a0AICE3iCF3i1MuvZerPeF60lq5g5hF+yPr4BAlKR7Q==</latexit>

fP
Td = 0.0191

<latexit sha1_base64="gsuKqWhhuk1i8wbe9m2Y0iiokAo=">AAAB+XicbZDLSgMxFIbP1Futt1GXboJFcFUmIqgLoejGZYXeoB2HTJppQzMXkkyhDH0TNy4UceubuPNtzLSz0NYfAh//OYdz8vuJ4Eo7zrdVWlvf2Nwqb1d2dvf2D+zDo7aKU0lZi8Yill2fKCZ4xFqaa8G6iWQk9AXr+OP7vN6ZMKl4HDX1NGFuSIYRDzgl2liebQdPDS9rDma3Ts3BN7ji2VVDc6FVwAVUoVDDs7/6g5imIYs0FUSpHnYS7WZEak4Fm1X6qWIJoWMyZD2DEQmZcrP55TN0ZpwBCmJpXqTR3P09kZFQqWnom86Q6JFaruXmf7VeqoNrN+NRkmoW0cWiIBVIxyiPAQ24ZFSLqQFCJTe3IjoiklBtwspDwMtfXoX2RQ07Nfx4Wa3fFXGU4QRO4RwwXEEdHqABLaAwgWd4hTcrs16sd+tj0Vqyiplj+CPr8wfq9JHe</latexit><latexit sha1_base64="gsuKqWhhuk1i8wbe9m2Y0iiokAo=">AAAB+XicbZDLSgMxFIbP1Futt1GXboJFcFUmIqgLoejGZYXeoB2HTJppQzMXkkyhDH0TNy4UceubuPNtzLSz0NYfAh//OYdz8vuJ4Eo7zrdVWlvf2Nwqb1d2dvf2D+zDo7aKU0lZi8Yill2fKCZ4xFqaa8G6iWQk9AXr+OP7vN6ZMKl4HDX1NGFuSIYRDzgl2liebQdPDS9rDma3Ts3BN7ji2VVDc6FVwAVUoVDDs7/6g5imIYs0FUSpHnYS7WZEak4Fm1X6qWIJoWMyZD2DEQmZcrP55TN0ZpwBCmJpXqTR3P09kZFQqWnom86Q6JFaruXmf7VeqoNrN+NRkmoW0cWiIBVIxyiPAQ24ZFSLqQFCJTe3IjoiklBtwspDwMtfXoX2RQ07Nfx4Wa3fFXGU4QRO4RwwXEEdHqABLaAwgWd4hTcrs16sd+tj0Vqyiplj+CPr8wfq9JHe</latexit><latexit sha1_base64="gsuKqWhhuk1i8wbe9m2Y0iiokAo=">AAAB+XicbZDLSgMxFIbP1Futt1GXboJFcFUmIqgLoejGZYXeoB2HTJppQzMXkkyhDH0TNy4UceubuPNtzLSz0NYfAh//OYdz8vuJ4Eo7zrdVWlvf2Nwqb1d2dvf2D+zDo7aKU0lZi8Yill2fKCZ4xFqaa8G6iWQk9AXr+OP7vN6ZMKl4HDX1NGFuSIYRDzgl2liebQdPDS9rDma3Ts3BN7ji2VVDc6FVwAVUoVDDs7/6g5imIYs0FUSpHnYS7WZEak4Fm1X6qWIJoWMyZD2DEQmZcrP55TN0ZpwBCmJpXqTR3P09kZFQqWnom86Q6JFaruXmf7VeqoNrN+NRkmoW0cWiIBVIxyiPAQ24ZFSLqQFCJTe3IjoiklBtwspDwMtfXoX2RQ07Nfx4Wa3fFXGU4QRO4RwwXEEdHqABLaAwgWd4hTcrs16sd+tj0Vqyiplj+CPr8wfq9JHe</latexit><latexit sha1_base64="gsuKqWhhuk1i8wbe9m2Y0iiokAo=">AAAB+XicbZDLSgMxFIbP1Futt1GXboJFcFUmIqgLoejGZYXeoB2HTJppQzMXkkyhDH0TNy4UceubuPNtzLSz0NYfAh//OYdz8vuJ4Eo7zrdVWlvf2Nwqb1d2dvf2D+zDo7aKU0lZi8Yill2fKCZ4xFqaa8G6iWQk9AXr+OP7vN6ZMKl4HDX1NGFuSIYRDzgl2liebQdPDS9rDma3Ts3BN7ji2VVDc6FVwAVUoVDDs7/6g5imIYs0FUSpHnYS7WZEak4Fm1X6qWIJoWMyZD2DEQmZcrP55TN0ZpwBCmJpXqTR3P09kZFQqWnom86Q6JFaruXmf7VeqoNrN+NRkmoW0cWiIBVIxyiPAQ24ZFSLqQFCJTe3IjoiklBtwspDwMtfXoX2RQ07Nfx4Wa3fFXGU4QRO4RwwXEEdHqABLaAwgWd4hTcrs16sd+tj0Vqyiplj+CPr8wfq9JHe</latexit>

fP
Ts = 0.0447

<latexit sha1_base64="3JnwofUsd3BJsWiOfClAKLreZ2U=">AAAB+XicbZDNSsNAFIVv6l+tf1GXbgaL4KokUqgboejGZYW2FtoYJtNJO3QyCTOTQgl9EzcuFHHrm7jzbZy0WWjrgYGPc+/l3jlBwpnSjvNtlTY2t7Z3yruVvf2DwyP7+KSr4lQS2iExj2UvwIpyJmhHM81pL5EURwGnj8HkLq8/TqlULBZtPUuoF+GRYCEjWBvLt+3wqeVnbTW/cWpOvd6o+HbV0EJoHdwCqlCo5dtfg2FM0ogKTThWqu86ifYyLDUjnM4rg1TRBJMJHtG+QYEjqrxscfkcXRhniMJYmic0Wri/JzIcKTWLAtMZYT1Wq7Xc/K/WT3V47WVMJKmmgiwXhSlHOkZ5DGjIJCWazwxgIpm5FZExlphoE1Yegrv65XXoXtVcp+Y+1KvN2yKOMpzBOVyCCw1owj20oAMEpvAMr/BmZdaL9W59LFtLVjFzCn9kff4ACFuR8Q==</latexit><latexit sha1_base64="3JnwofUsd3BJsWiOfClAKLreZ2U=">AAAB+XicbZDNSsNAFIVv6l+tf1GXbgaL4KokUqgboejGZYW2FtoYJtNJO3QyCTOTQgl9EzcuFHHrm7jzbZy0WWjrgYGPc+/l3jlBwpnSjvNtlTY2t7Z3yruVvf2DwyP7+KSr4lQS2iExj2UvwIpyJmhHM81pL5EURwGnj8HkLq8/TqlULBZtPUuoF+GRYCEjWBvLt+3wqeVnbTW/cWpOvd6o+HbV0EJoHdwCqlCo5dtfg2FM0ogKTThWqu86ifYyLDUjnM4rg1TRBJMJHtG+QYEjqrxscfkcXRhniMJYmic0Wri/JzIcKTWLAtMZYT1Wq7Xc/K/WT3V47WVMJKmmgiwXhSlHOkZ5DGjIJCWazwxgIpm5FZExlphoE1Yegrv65XXoXtVcp+Y+1KvN2yKOMpzBOVyCCw1owj20oAMEpvAMr/BmZdaL9W59LFtLVjFzCn9kff4ACFuR8Q==</latexit><latexit sha1_base64="3JnwofUsd3BJsWiOfClAKLreZ2U=">AAAB+XicbZDNSsNAFIVv6l+tf1GXbgaL4KokUqgboejGZYW2FtoYJtNJO3QyCTOTQgl9EzcuFHHrm7jzbZy0WWjrgYGPc+/l3jlBwpnSjvNtlTY2t7Z3yruVvf2DwyP7+KSr4lQS2iExj2UvwIpyJmhHM81pL5EURwGnj8HkLq8/TqlULBZtPUuoF+GRYCEjWBvLt+3wqeVnbTW/cWpOvd6o+HbV0EJoHdwCqlCo5dtfg2FM0ogKTThWqu86ifYyLDUjnM4rg1TRBJMJHtG+QYEjqrxscfkcXRhniMJYmic0Wri/JzIcKTWLAtMZYT1Wq7Xc/K/WT3V47WVMJKmmgiwXhSlHOkZ5DGjIJCWazwxgIpm5FZExlphoE1Yegrv65XXoXtVcp+Y+1KvN2yKOMpzBOVyCCw1owj20oAMEpvAMr/BmZdaL9W59LFtLVjFzCn9kff4ACFuR8Q==</latexit><latexit sha1_base64="3JnwofUsd3BJsWiOfClAKLreZ2U=">AAAB+XicbZDNSsNAFIVv6l+tf1GXbgaL4KokUqgboejGZYW2FtoYJtNJO3QyCTOTQgl9EzcuFHHrm7jzbZy0WWjrgYGPc+/l3jlBwpnSjvNtlTY2t7Z3yruVvf2DwyP7+KSr4lQS2iExj2UvwIpyJmhHM81pL5EURwGnj8HkLq8/TqlULBZtPUuoF+GRYCEjWBvLt+3wqeVnbTW/cWpOvd6o+HbV0EJoHdwCqlCo5dtfg2FM0ogKTThWqu86ifYyLDUjnM4rg1TRBJMJHtG+QYEjqrxscfkcXRhniMJYmic0Wri/JzIcKTWLAtMZYT1Wq7Xc/K/WT3V47WVMJKmmgiwXhSlHOkZ5DGjIJCWazwxgIpm5FZExlphoE1Yegrv65XXoXtVcp+Y+1KvN2yKOMpzBOVyCCw1owj20oAMEpvAMr/BmZdaL9W59LFtLVjFzCn9kff4ACFuR8Q==</latexit>

fP
TG = 1�

X

q=u,d,s

fP
Td = 0.9209

<latexit sha1_base64="cwfUWc9Tlm62/EiM77cz9zf1rII=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQqSEpgnZRKLrQZYW+oI1hMpm0QycPZyZCCfkHN/6KGxeKuHXjzr8xabPQ1gMXDufcy7332CGjQur6t1JYWl5ZXSuulzY2t7Z31N29jggijkkbByzgPRsJwqhP2pJKRnohJ8izGena46vM7z4QLmjgt+QkJKaHhj51KUYylSz1xL1rWnHrOqkbpwMReVZ8X48qTkUkcOY4SV3XalW9VrLUsq7pU8BFYuSkDHI0LfVr4AQ48ogvMUNC9A09lGaMuKSYkaQ0iAQJER6jIemn1EceEWY8/SmBR6niQDfgafkSTtXfEzHyhJh4dtrpITkS814m/uf1I+lemDH1w0gSH88WuRGDMoBZQNChnGDJJilBmNP0VohHiCMs0xizEIz5lxdJp6oZumbcnpUbl3kcRXAADsExMMA5aIAb0ARtgMEjeAav4E15Ul6Ud+Vj1lpQ8pl98AfK5w+UP5wG</latexit><latexit sha1_base64="cwfUWc9Tlm62/EiM77cz9zf1rII=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQqSEpgnZRKLrQZYW+oI1hMpm0QycPZyZCCfkHN/6KGxeKuHXjzr8xabPQ1gMXDufcy7332CGjQur6t1JYWl5ZXSuulzY2t7Z31N29jggijkkbByzgPRsJwqhP2pJKRnohJ8izGena46vM7z4QLmjgt+QkJKaHhj51KUYylSz1xL1rWnHrOqkbpwMReVZ8X48qTkUkcOY4SV3XalW9VrLUsq7pU8BFYuSkDHI0LfVr4AQ48ogvMUNC9A09lGaMuKSYkaQ0iAQJER6jIemn1EceEWY8/SmBR6niQDfgafkSTtXfEzHyhJh4dtrpITkS814m/uf1I+lemDH1w0gSH88WuRGDMoBZQNChnGDJJilBmNP0VohHiCMs0xizEIz5lxdJp6oZumbcnpUbl3kcRXAADsExMMA5aIAb0ARtgMEjeAav4E15Ul6Ud+Vj1lpQ8pl98AfK5w+UP5wG</latexit><latexit sha1_base64="cwfUWc9Tlm62/EiM77cz9zf1rII=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQqSEpgnZRKLrQZYW+oI1hMpm0QycPZyZCCfkHN/6KGxeKuHXjzr8xabPQ1gMXDufcy7332CGjQur6t1JYWl5ZXSuulzY2t7Z31N29jggijkkbByzgPRsJwqhP2pJKRnohJ8izGena46vM7z4QLmjgt+QkJKaHhj51KUYylSz1xL1rWnHrOqkbpwMReVZ8X48qTkUkcOY4SV3XalW9VrLUsq7pU8BFYuSkDHI0LfVr4AQ48ogvMUNC9A09lGaMuKSYkaQ0iAQJER6jIemn1EceEWY8/SmBR6niQDfgafkSTtXfEzHyhJh4dtrpITkS814m/uf1I+lemDH1w0gSH88WuRGDMoBZQNChnGDJJilBmNP0VohHiCMs0xizEIz5lxdJp6oZumbcnpUbl3kcRXAADsExMMA5aIAb0ARtgMEjeAav4E15Ul6Ud+Vj1lpQ8pl98AfK5w+UP5wG</latexit><latexit sha1_base64="cwfUWc9Tlm62/EiM77cz9zf1rII=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQqSEpgnZRKLrQZYW+oI1hMpm0QycPZyZCCfkHN/6KGxeKuHXjzr8xabPQ1gMXDufcy7332CGjQur6t1JYWl5ZXSuulzY2t7Z31N29jggijkkbByzgPRsJwqhP2pJKRnohJ8izGena46vM7z4QLmjgt+QkJKaHhj51KUYylSz1xL1rWnHrOqkbpwMReVZ8X48qTkUkcOY4SV3XalW9VrLUsq7pU8BFYuSkDHI0LfVr4AQ48ogvMUNC9A09lGaMuKSYkaQ0iAQJER6jIemn1EceEWY8/SmBR6niQDfgafkSTtXfEzHyhJh4dtrpITkS814m/uf1I+lemDH1w0gSH88WuRGDMoBZQNChnGDJJilBmNP0VohHiCMs0xizEIz5lxdJp6oZumbcnpUbl3kcRXAADsExMMA5aIAb0ARtgMEjeAav4E15Ul6Ud+Vj1lpQ8pl98AfK5w+UP5wG</latexit>



Direct detection

�10

h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

�
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h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>

fN/MN = �Ch��

vm2
h

[
X

q=u,d,s

fN
Tq +

2

9
fN
TG]

<latexit sha1_base64="kPZmV2Iqvm709nAVSQ0z1IVIZTw="></latexit><latexit sha1_base64="kPZmV2Iqvm709nAVSQ0z1IVIZTw="></latexit><latexit sha1_base64="kPZmV2Iqvm709nAVSQ0z1IVIZTw="></latexit><latexit sha1_base64="kPZmV2Iqvm709nAVSQ0z1IVIZTw="></latexit>

�P
SI =

4m2
r

⇡
f2
P ⇡ 2⇥ 10�42cm2C2

h��
<latexit sha1_base64="QpLJrUYo16W65s4xVXMDjLzXqKg="></latexit><latexit sha1_base64="QpLJrUYo16W65s4xVXMDjLzXqKg="></latexit><latexit sha1_base64="QpLJrUYo16W65s4xVXMDjLzXqKg="></latexit><latexit sha1_base64="QpLJrUYo16W65s4xVXMDjLzXqKg="></latexit>

Lint = Ch��h�̄�
<latexit sha1_base64="Ep9ajCGYuV9GBQObyTPZ/E7p3yg=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCboRiNy5cVLAPaEKYTCfN0MkkzEyEEvIDbvwVNy4UcevenX/jJM1CWw/c4XDOvdy5x08Ylcqyvo2l5ZXVtfXaRn1za3tn19zb78k4FZh0ccxiMfCRJIxy0lVUMTJIBEGRz0jfn7QLv/9AhKQxv1fThLgRGnMaUIyUljzz+NbLKFf5VdvLQgeHtKg8dHwkspIWj2c2rKZVAi4SuyINUKHjmV/OKMZpRLjCDEk5tK1EuRkSimJG8rqTSpIgPEFjMtSUo4hINyuvyeGJVkYwiIUurmCp/p7IUCTlNPJ1Z4RUKOe9QvzPG6YquHT1tUmqCMezRUHKoIphEQ0cUUGwYlNNEBZU/xXiEAmElQ6wrkOw509eJL2zpm017bvzRuu6iqMGDsEROAU2uAAtcAM6oAsweATP4BW8GU/Gi/FufMxal4xq5gD8gfH5A3sCnHE=</latexit><latexit sha1_base64="Ep9ajCGYuV9GBQObyTPZ/E7p3yg=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCboRiNy5cVLAPaEKYTCfN0MkkzEyEEvIDbvwVNy4UcevenX/jJM1CWw/c4XDOvdy5x08Ylcqyvo2l5ZXVtfXaRn1za3tn19zb78k4FZh0ccxiMfCRJIxy0lVUMTJIBEGRz0jfn7QLv/9AhKQxv1fThLgRGnMaUIyUljzz+NbLKFf5VdvLQgeHtKg8dHwkspIWj2c2rKZVAi4SuyINUKHjmV/OKMZpRLjCDEk5tK1EuRkSimJG8rqTSpIgPEFjMtSUo4hINyuvyeGJVkYwiIUurmCp/p7IUCTlNPJ1Z4RUKOe9QvzPG6YquHT1tUmqCMezRUHKoIphEQ0cUUGwYlNNEBZU/xXiEAmElQ6wrkOw509eJL2zpm017bvzRuu6iqMGDsEROAU2uAAtcAM6oAsweATP4BW8GU/Gi/FufMxal4xq5gD8gfH5A3sCnHE=</latexit><latexit sha1_base64="Ep9ajCGYuV9GBQObyTPZ/E7p3yg=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCboRiNy5cVLAPaEKYTCfN0MkkzEyEEvIDbvwVNy4UcevenX/jJM1CWw/c4XDOvdy5x08Ylcqyvo2l5ZXVtfXaRn1za3tn19zb78k4FZh0ccxiMfCRJIxy0lVUMTJIBEGRz0jfn7QLv/9AhKQxv1fThLgRGnMaUIyUljzz+NbLKFf5VdvLQgeHtKg8dHwkspIWj2c2rKZVAi4SuyINUKHjmV/OKMZpRLjCDEk5tK1EuRkSimJG8rqTSpIgPEFjMtSUo4hINyuvyeGJVkYwiIUurmCp/p7IUCTlNPJ1Z4RUKOe9QvzPG6YquHT1tUmqCMezRUHKoIphEQ0cUUGwYlNNEBZU/xXiEAmElQ6wrkOw509eJL2zpm017bvzRuu6iqMGDsEROAU2uAAtcAM6oAsweATP4BW8GU/Gi/FufMxal4xq5gD8gfH5A3sCnHE=</latexit><latexit sha1_base64="Ep9ajCGYuV9GBQObyTPZ/E7p3yg=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCboRiNy5cVLAPaEKYTCfN0MkkzEyEEvIDbvwVNy4UcevenX/jJM1CWw/c4XDOvdy5x08Ylcqyvo2l5ZXVtfXaRn1za3tn19zb78k4FZh0ccxiMfCRJIxy0lVUMTJIBEGRz0jfn7QLv/9AhKQxv1fThLgRGnMaUIyUljzz+NbLKFf5VdvLQgeHtKg8dHwkspIWj2c2rKZVAi4SuyINUKHjmV/OKMZpRLjCDEk5tK1EuRkSimJG8rqTSpIgPEFjMtSUo4hINyuvyeGJVkYwiIUurmCp/p7IUCTlNPJ1Z4RUKOe9QvzPG6YquHT1tUmqCMezRUHKoIphEQ0cUUGwYlNNEBZU/xXiEAmElQ6wrkOw509eJL2zpm017bvzRuu6iqMGDsEROAU2uAAtcAM6oAsweATP4BW8GU/Gi/FufMxal4xq5gD8gfH5A3sCnHE=</latexit>



Direct detection

�11

arXiv:1802.06039

Tree-level spin-independent blind spot C(0)
h�� = 0

<latexit sha1_base64="iioER0Ic/fcGX+Pm26p+QuZJISM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuikTEXQjFLtxWcE+oI1hMp20QyeTMDMRSgj4K25cKOLW73Dn3zhps9DWAxcO59zLvff4MWdKI/RtlVZW19Y3ypuVre2d3T17/6CjokQS2iYRj2TPx4pyJmhbM81pL5YUhz6nXX/SzP3uI5WKReJeT2PqhngkWMAI1kby7KPmQ1pDZ5mXjgdkzPLKrpFnV1EdzQCXiVOQKijQ8uyvwTAiSUiFJhwr1XdQrN0US80Ip1llkCgaYzLBI9o3VOCQKjednZ/BU6MMYRBJU0LDmfp7IsWhUtPQN50h1mO16OXif14/0cGVmzIRJ5oKMl8UJBzqCOZZwCGTlGg+NQQTycytkIyxxESbxComBGfx5WXSOa87qO7cXVQbN0UcZXAMTkANOOASNMAtaIE2ICAFz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AELuJTj</latexit><latexit sha1_base64="iioER0Ic/fcGX+Pm26p+QuZJISM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuikTEXQjFLtxWcE+oI1hMp20QyeTMDMRSgj4K25cKOLW73Dn3zhps9DWAxcO59zLvff4MWdKI/RtlVZW19Y3ypuVre2d3T17/6CjokQS2iYRj2TPx4pyJmhbM81pL5YUhz6nXX/SzP3uI5WKReJeT2PqhngkWMAI1kby7KPmQ1pDZ5mXjgdkzPLKrpFnV1EdzQCXiVOQKijQ8uyvwTAiSUiFJhwr1XdQrN0US80Ip1llkCgaYzLBI9o3VOCQKjednZ/BU6MMYRBJU0LDmfp7IsWhUtPQN50h1mO16OXif14/0cGVmzIRJ5oKMl8UJBzqCOZZwCGTlGg+NQQTycytkIyxxESbxComBGfx5WXSOa87qO7cXVQbN0UcZXAMTkANOOASNMAtaIE2ICAFz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AELuJTj</latexit><latexit sha1_base64="iioER0Ic/fcGX+Pm26p+QuZJISM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuikTEXQjFLtxWcE+oI1hMp20QyeTMDMRSgj4K25cKOLW73Dn3zhps9DWAxcO59zLvff4MWdKI/RtlVZW19Y3ypuVre2d3T17/6CjokQS2iYRj2TPx4pyJmhbM81pL5YUhz6nXX/SzP3uI5WKReJeT2PqhngkWMAI1kby7KPmQ1pDZ5mXjgdkzPLKrpFnV1EdzQCXiVOQKijQ8uyvwTAiSUiFJhwr1XdQrN0US80Ip1llkCgaYzLBI9o3VOCQKjednZ/BU6MMYRBJU0LDmfp7IsWhUtPQN50h1mO16OXif14/0cGVmzIRJ5oKMl8UJBzqCOZZwCGTlGg+NQQTycytkIyxxESbxComBGfx5WXSOa87qO7cXVQbN0UcZXAMTkANOOASNMAtaIE2ICAFz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AELuJTj</latexit><latexit sha1_base64="iioER0Ic/fcGX+Pm26p+QuZJISM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuikTEXQjFLtxWcE+oI1hMp20QyeTMDMRSgj4K25cKOLW73Dn3zhps9DWAxcO59zLvff4MWdKI/RtlVZW19Y3ypuVre2d3T17/6CjokQS2iYRj2TPx4pyJmhbM81pL5YUhz6nXX/SzP3uI5WKReJeT2PqhngkWMAI1kby7KPmQ1pDZ5mXjgdkzPLKrpFnV1EdzQCXiVOQKijQ8uyvwTAiSUiFJhwr1XdQrN0US80Ip1llkCgaYzLBI9o3VOCQKjednZ/BU6MMYRBJU0LDmfp7IsWhUtPQN50h1mO16OXif14/0cGVmzIRJ5oKMl8UJBzqCOZZwCGTlGg+NQQTycytkIyxxESbxComBGfx5WXSOa87qO7cXVQbN0UcZXAMTkANOOASNMAtaIE2ICAFz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AELuJTj</latexit>

Such scenarios have been studied at tree level 
in many models 

arXiv: 1211.4873 C. Cheung, L. Hall, D. Pinner
arXiv: 1612.0238 T. Han, F. Kling, S. Su, Y. Wu
arXiv: 1603.07387 S. banerjee, S. matsumoto, K. 
           Mukaida, Y. Tsai
arXiv: 1404.0392 P. Huang, C. Wagner
…

One-loop corrections become dominant in such region



Singlet-doublet model
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Mass matrix in the basis

MN =

0

B@
Ms

y sin �vp
2

y cos �vp
2

y sin �vp
2

0 MD
y cos �vp

2
MD 0

1

CA

<latexit sha1_base64="OSUn/WRnKxKSMMMwg0qaGdyHYCU="></latexit><latexit sha1_base64="OSUn/WRnKxKSMMMwg0qaGdyHYCU="></latexit><latexit sha1_base64="OSUn/WRnKxKSMMMwg0qaGdyHYCU="></latexit><latexit sha1_base64="OSUn/WRnKxKSMMMwg0qaGdyHYCU="></latexit>

           can be positive or negative

Ms > 0, y > 0,� 2 (0,
⇡

2
)

<latexit sha1_base64="Jvyz/OsrYcrzzNeTaPOxH6VrC4A=">AAACD3icbVDLSsNAFJ34rPUVdelmsCgVSkmKoCspunEjVLAPaEKYTCft0MkkzEyEEPoHbvwVNy4UcevWnX/jpM1CWw/cy+Gce5m5x48Zlcqyvo2l5ZXVtfXSRnlza3tn19zb78goEZi0ccQi0fORJIxy0lZUMdKLBUGhz0jXH1/nfveBCEkjfq/SmLghGnIaUIyUljzz5NaTl1YNpnlzfKKQQzmsWjUnEAhnTkwnWWNy6pkVq25NAReJXZAKKNDyzC9nEOEkJFxhhqTs21as3AwJRTEjk7KTSBIjPEZD0teUo5BIN5veM4HHWhnAIBK6uIJT9fdGhkIp09DXkyFSIznv5eJ/Xj9RwYWbUR4ninA8eyhIGFQRzMOBAyoIVizVBGFB9V8hHiEdhNIRlnUI9vzJi6TTqNtW3b47qzSvijhK4BAcgSqwwTloghvQAm2AwSN4Bq/gzXgyXox342M2umQUOwfgD4zPH4lFmno=</latexit><latexit sha1_base64="Jvyz/OsrYcrzzNeTaPOxH6VrC4A=">AAACD3icbVDLSsNAFJ34rPUVdelmsCgVSkmKoCspunEjVLAPaEKYTCft0MkkzEyEEPoHbvwVNy4UcevWnX/jpM1CWw/cy+Gce5m5x48Zlcqyvo2l5ZXVtfXSRnlza3tn19zb78goEZi0ccQi0fORJIxy0lZUMdKLBUGhz0jXH1/nfveBCEkjfq/SmLghGnIaUIyUljzz5NaTl1YNpnlzfKKQQzmsWjUnEAhnTkwnWWNy6pkVq25NAReJXZAKKNDyzC9nEOEkJFxhhqTs21as3AwJRTEjk7KTSBIjPEZD0teUo5BIN5veM4HHWhnAIBK6uIJT9fdGhkIp09DXkyFSIznv5eJ/Xj9RwYWbUR4ninA8eyhIGFQRzMOBAyoIVizVBGFB9V8hHiEdhNIRlnUI9vzJi6TTqNtW3b47qzSvijhK4BAcgSqwwTloghvQAm2AwSN4Bq/gzXgyXox342M2umQUOwfgD4zPH4lFmno=</latexit><latexit sha1_base64="Jvyz/OsrYcrzzNeTaPOxH6VrC4A=">AAACD3icbVDLSsNAFJ34rPUVdelmsCgVSkmKoCspunEjVLAPaEKYTCft0MkkzEyEEPoHbvwVNy4UcevWnX/jpM1CWw/cy+Gce5m5x48Zlcqyvo2l5ZXVtfXSRnlza3tn19zb78goEZi0ccQi0fORJIxy0lZUMdKLBUGhz0jXH1/nfveBCEkjfq/SmLghGnIaUIyUljzz5NaTl1YNpnlzfKKQQzmsWjUnEAhnTkwnWWNy6pkVq25NAReJXZAKKNDyzC9nEOEkJFxhhqTs21as3AwJRTEjk7KTSBIjPEZD0teUo5BIN5veM4HHWhnAIBK6uIJT9fdGhkIp09DXkyFSIznv5eJ/Xj9RwYWbUR4ninA8eyhIGFQRzMOBAyoIVizVBGFB9V8hHiEdhNIRlnUI9vzJi6TTqNtW3b47qzSvijhK4BAcgSqwwTloghvQAm2AwSN4Bq/gzXgyXox342M2umQUOwfgD4zPH4lFmno=</latexit><latexit sha1_base64="Jvyz/OsrYcrzzNeTaPOxH6VrC4A=">AAACD3icbVDLSsNAFJ34rPUVdelmsCgVSkmKoCspunEjVLAPaEKYTCft0MkkzEyEEPoHbvwVNy4UcevWnX/jpM1CWw/cy+Gce5m5x48Zlcqyvo2l5ZXVtfXSRnlza3tn19zb78goEZi0ccQi0fORJIxy0lZUMdKLBUGhz0jXH1/nfveBCEkjfq/SmLghGnIaUIyUljzz5NaTl1YNpnlzfKKQQzmsWjUnEAhnTkwnWWNy6pkVq25NAReJXZAKKNDyzC9nEOEkJFxhhqTs21as3AwJRTEjk7KTSBIjPEZD0teUo5BIN5veM4HHWhnAIBK6uIJT9fdGhkIp09DXkyFSIznv5eJ/Xj9RwYWbUR4ninA8eyhIGFQRzMOBAyoIVizVBGFB9V8hHiEdhNIRlnUI9vzJi6TTqNtW3b47qzSvijhK4BAcgSqwwTloghvQAm2AwSN4Bq/gzXgyXox342M2umQUOwfgD4zPH4lFmno=</latexit>

MD
<latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit>

� = {�s,�
0
1,��0

2}
<latexit sha1_base64="dZKIBbZcDI01FhEwndtpwfvMH74=">AAACC3icbVDLSgMxFM34rPU16tJNaBFc1JIpgm6EohuXFewDOtMhk2ba0MyDJCOUoXs3/oobF4q49Qfc+TdmprPQ1gPhHs65l5t7vJgzqRD6NlZW19Y3Nktb5e2d3b198+CwI6NEENomEY9Ez8OSchbStmKK014sKA48Trve5Cbzuw9USBaF92oaUyfAo5D5jGClJdes2GTMruw0K66s5cUaoNpZzhoDZM9cs4rqKAdcJlZBqqBAyzW/7GFEkoCGinAsZd9CsXJSLBQjnM7KdiJpjMkEj2hf0xAHVDppfssMnmhlCP1I6BcqmKu/J1IcSDkNPN0ZYDWWi14m/uf1E+VfOikL40TRkMwX+QmHKoJZMHDIBCWKTzXBRDD9V0jGWGCidHxlHYK1ePIy6TTqFqpbd+fV5nURRwkcgwo4BRa4AE1wC1qgDQh4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDCmKZwA==</latexit><latexit sha1_base64="dZKIBbZcDI01FhEwndtpwfvMH74=">AAACC3icbVDLSgMxFM34rPU16tJNaBFc1JIpgm6EohuXFewDOtMhk2ba0MyDJCOUoXs3/oobF4q49Qfc+TdmprPQ1gPhHs65l5t7vJgzqRD6NlZW19Y3Nktb5e2d3b198+CwI6NEENomEY9Ez8OSchbStmKK014sKA48Trve5Cbzuw9USBaF92oaUyfAo5D5jGClJdes2GTMruw0K66s5cUaoNpZzhoDZM9cs4rqKAdcJlZBqqBAyzW/7GFEkoCGinAsZd9CsXJSLBQjnM7KdiJpjMkEj2hf0xAHVDppfssMnmhlCP1I6BcqmKu/J1IcSDkNPN0ZYDWWi14m/uf1E+VfOikL40TRkMwX+QmHKoJZMHDIBCWKTzXBRDD9V0jGWGCidHxlHYK1ePIy6TTqFqpbd+fV5nURRwkcgwo4BRa4AE1wC1qgDQh4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDCmKZwA==</latexit><latexit sha1_base64="dZKIBbZcDI01FhEwndtpwfvMH74=">AAACC3icbVDLSgMxFM34rPU16tJNaBFc1JIpgm6EohuXFewDOtMhk2ba0MyDJCOUoXs3/oobF4q49Qfc+TdmprPQ1gPhHs65l5t7vJgzqRD6NlZW19Y3Nktb5e2d3b198+CwI6NEENomEY9Ez8OSchbStmKK014sKA48Trve5Cbzuw9USBaF92oaUyfAo5D5jGClJdes2GTMruw0K66s5cUaoNpZzhoDZM9cs4rqKAdcJlZBqqBAyzW/7GFEkoCGinAsZd9CsXJSLBQjnM7KdiJpjMkEj2hf0xAHVDppfssMnmhlCP1I6BcqmKu/J1IcSDkNPN0ZYDWWi14m/uf1E+VfOikL40TRkMwX+QmHKoJZMHDIBCWKTzXBRDD9V0jGWGCidHxlHYK1ePIy6TTqFqpbd+fV5nURRwkcgwo4BRa4AE1wC1qgDQh4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDCmKZwA==</latexit><latexit sha1_base64="dZKIBbZcDI01FhEwndtpwfvMH74=">AAACC3icbVDLSgMxFM34rPU16tJNaBFc1JIpgm6EohuXFewDOtMhk2ba0MyDJCOUoXs3/oobF4q49Qfc+TdmprPQ1gPhHs65l5t7vJgzqRD6NlZW19Y3Nktb5e2d3b198+CwI6NEENomEY9Ez8OSchbStmKK014sKA48Trve5Cbzuw9USBaF92oaUyfAo5D5jGClJdes2GTMruw0K66s5cUaoNpZzhoDZM9cs4rqKAdcJlZBqqBAyzW/7GFEkoCGinAsZd9CsXJSLBQjnM7KdiJpjMkEj2hf0xAHVDppfssMnmhlCP1I6BcqmKu/J1IcSDkNPN0ZYDWWi14m/uf1E+VfOikL40TRkMwX+QmHKoJZMHDIBCWKTzXBRDD9V0jGWGCidHxlHYK1ePIy6TTqFqpbd+fV5nURRwkcgwo4BRa4AE1wC1qgDQh4BM/gFbwZT8aL8W58zFtXjGLmCPyB8fkDCmKZwA==</latexit>

LY = �[
1

2
Ms�s�s +MD�D1 · �D2 � y1�s�D1 ·

⇠
H � y2�s�D2 ·H + h.c.]

<latexit sha1_base64="rrDc4U0BU4JbXw91ceb9qgkt74I="></latexit><latexit sha1_base64="rrDc4U0BU4JbXw91ceb9qgkt74I="></latexit><latexit sha1_base64="rrDc4U0BU4JbXw91ceb9qgkt74I="></latexit><latexit sha1_base64="rrDc4U0BU4JbXw91ceb9qgkt74I="></latexit>

The SM is supplemented by a Majorana fermion singlet �s
<latexit sha1_base64="vbq0mtWFW5iUB3Liicn6ktWjCGk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNLhvxnumVK37Vn4OskiAnFchR75W/un3F0hilZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4KmmMJszm107JmVP6ZKC0K2nJXP09kdHYmEkcuc6Y2pFZ9mbif14ntYPrMOMySS1Ktlg0SAWxisxeJ32ukVkxcYQyzd2thI2opsy6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvJevHfvY9Fa8PKZY/gD7/MHi2aPGA==</latexit><latexit sha1_base64="vbq0mtWFW5iUB3Liicn6ktWjCGk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNLhvxnumVK37Vn4OskiAnFchR75W/un3F0hilZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4KmmMJszm107JmVP6ZKC0K2nJXP09kdHYmEkcuc6Y2pFZ9mbif14ntYPrMOMySS1Ktlg0SAWxisxeJ32ukVkxcYQyzd2thI2opsy6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvJevHfvY9Fa8PKZY/gD7/MHi2aPGA==</latexit><latexit sha1_base64="vbq0mtWFW5iUB3Liicn6ktWjCGk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNLhvxnumVK37Vn4OskiAnFchR75W/un3F0hilZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4KmmMJszm107JmVP6ZKC0K2nJXP09kdHYmEkcuc6Y2pFZ9mbif14ntYPrMOMySS1Ktlg0SAWxisxeJ32ukVkxcYQyzd2thI2opsy6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvJevHfvY9Fa8PKZY/gD7/MHi2aPGA==</latexit><latexit sha1_base64="vbq0mtWFW5iUB3Liicn6ktWjCGk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOOsmY2ZllZlYIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVqhg2mhNLtiBoUXGLDciuwnWikcSSwFY1vZ37rCbXhSj7YSYJhTIeSDzij1knNLhvxnumVK37Vn4OskiAnFchR75W/un3F0hilZYIa0wn8xIYZ1ZYzgdNSNzWYUDamQ+w4KmmMJszm107JmVP6ZKC0K2nJXP09kdHYmEkcuc6Y2pFZ9mbif14ntYPrMOMySS1Ktlg0SAWxisxeJ32ukVkxcYQyzd2thI2opsy6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvJevHfvY9Fa8PKZY/gD7/MHi2aPGA==</latexit>

and two fermion doublets �D1 =
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<latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="EyQKRN745QOsnMwXQxzXL4zV3xA=">AAACHnicbZDLSgMxFIbP1Ftbq1a3boJFEIQy40Y3QkEXLivYC3RqyaSnbWgmMyQZsQx9HTe+ihsFRX0a0wtFWw8Evvz/CTnnD2LBtXHdLyeztr6xuZXN5bcLO7t7xf1CXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDq4nfeECleSTvzCjGdkj7kvc4o8ZKnWLFZwPeSa+98aUfYJ/LNA6pUfxxnM9NLe/+lPj+4uJa9lF2F22dYsktu9Miq+DNoQTzqnaKb343YkmI0jBBtW55bmzaKVWGM4HjvJ9ojCkb0j62LEoaom6n003H5NgqXdKLlD3SkKn6+0VKQ61HYWA77XwDvexNxP+8VmJ6F+2UyzgxKNnso14iiInIJDbS5QqZESMLlCluZyVsQBVlxoabtyF4yyuvQv2s7Lll79aFLBzCEZyAB+dQgRuoQg0YPMELvMOH8+y8Op+zuDLOPLcD+FPO9w/LY6Q1</latexit><latexit sha1_base64="EyQKRN745QOsnMwXQxzXL4zV3xA=">AAACHnicbZDLSgMxFIbP1Ftbq1a3boJFEIQy40Y3QkEXLivYC3RqyaSnbWgmMyQZsQx9HTe+ihsFRX0a0wtFWw8Evvz/CTnnD2LBtXHdLyeztr6xuZXN5bcLO7t7xf1CXUeJYlhjkYhUM6AaBZdYM9wIbMYKaRgIbATDq4nfeECleSTvzCjGdkj7kvc4o8ZKnWLFZwPeSa+98aUfYJ/LNA6pUfxxnM9NLe/+lPj+4uJa9lF2F22dYsktu9Miq+DNoQTzqnaKb343YkmI0jBBtW55bmzaKVWGM4HjvJ9ojCkb0j62LEoaom6n003H5NgqXdKLlD3SkKn6+0VKQ61HYWA77XwDvexNxP+8VmJ6F+2UyzgxKNnso14iiInIJDbS5QqZESMLlCluZyVsQBVlxoabtyF4yyuvQv2s7Lll79aFLBzCEZyAB+dQgRuoQg0YPMELvMOH8+y8Op+zuDLOPLcD+FPO9w/LY6Q1</latexit><latexit sha1_base64="pHk1jJDRkZKOvz/KPWlyPlpeAoc=">AAACKXicbVDLSgMxFM3UV1tfoy7dBIsgCGXGjW6Eoi5cVrAP6NSSSW/b0ExmSDJiGeZ33PgrbhQUdeuPmE5L0dYDgZNz7uXee/yIM6Ud59PKLS2vrK7lC8X1jc2tbXtnt67CWFKo0ZCHsukTBZwJqGmmOTQjCSTwOTT84eXYb9yDVCwUt3oUQTsgfcF6jBJtpI5d8eiAdZIrNz33fOgzkUQB0ZI9pMVCZrl3x9jzZh/HcA9Ed1bWsUtO2cmAF4k7JSU0RbVjv3rdkMYBCE05UarlOpFuJ0RqRjmkRS9WEBE6JH1oGSpIAKqdZJem+NAoXdwLpXlC40z93ZGQQKlR4JtKs99AzXtj8T+vFeveWTthIoo1CDoZ1Is51iEex4a7TALVfGQIoZKZXTEdEEmoNuEWTQju/MmLpH5Sdp2ye+OUKhfTOPJoHx2gI+SiU1RB16iKaoiiR/SM3tC79WS9WB/W16Q0Z0179tAfWN8/4/mlxQ==</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit><latexit sha1_base64="XIbufP3tLlN2u0BPKh0Q60qx2Do=">AAACKXicbVDLSgMxFM34bMdX1aWbYBEEocyIoBuhqAuXFewDOmPJpLdtaCYzJBmxDP0dN/6KGwVF3fojptNStPVA4OSce7n3niDmTGnH+bQWFpeWV1ZzeXttfWNzq7C9U1NRIilUacQj2QiIAs4EVDXTHBqxBBIGHOpB/3Lk1+9BKhaJWz2IwQ9JV7AOo0QbqVUoe7THWumVOzz3AugykcYh0ZI9DO18Zrl3R9jzph/HcA9Ee1rWKhSdkpMBzxN3Qopogkqr8Oq1I5qEIDTlRKmm68TaT4nUjHIY2l6iICa0T7rQNFSQEJSfZpcO8YFR2rgTSfOExpn6uyMloVKDMDCVZr+emvVG4n9eM9GdMz9lIk40CDoe1Ek41hEexYbbTALVfGAIoZKZXTHtEUmoNuHaJgR39uR5UjsuuU7JvTkpli8mceTQHtpHh8hFp6iMrlEFVRFFj+gZvaF368l6sT6sr3HpgjXp2UV/YH3/AOU5pck=</latexit>

�D2 =

✓
�0
2

��
2

◆

<latexit sha1_base64="7/ErVxx/+6yG1A29VH/V4o1fT3c=">AAACKHicbVBdSwJBFJ21L7Uvq8dehiToJdmVoHoIpHro0aBNwTWZHa86ODu7zMxGsvh3eumv9FJQ4Wu/pFEXKe3AwJlz7uXee/yIM6Vte2RllpZXVteyufz6xubWdmFn916FsaTg0pCHsu4TBZwJcDXTHOqRBBL4HGp+/2rs1x5BKhaKOz2IoBmQrmAdRok2UqtQ8WiPtZLr8vDC86HLRBIFREv2NMznJlb5wcaeN/scG+6BaM/KWoWiXbInwIvESUkRpai2Cu9eO6RxAEJTTpRqOHakmwmRmlEOw7wXK4gI7ZMuNAwVJADVTCaXDvGhUdq4E0rzhMYT9XdHQgKlBoFvKs1+PTXvjcX/vEasO2fNhIko1iDodFAn5liHeBwbbjMJVPOBIYRKZnbFtEckodqEmzchOPMnLxK3XDovObcnxcplmkYW7aMDdIQcdIoq6AZVkYsoekav6AN9Wi/Wm/VljaalGSvt2UN/YH3/AEV0paI=</latexit><latexit sha1_base64="7/ErVxx/+6yG1A29VH/V4o1fT3c=">AAACKHicbVBdSwJBFJ21L7Uvq8dehiToJdmVoHoIpHro0aBNwTWZHa86ODu7zMxGsvh3eumv9FJQ4Wu/pFEXKe3AwJlz7uXee/yIM6Vte2RllpZXVteyufz6xubWdmFn916FsaTg0pCHsu4TBZwJcDXTHOqRBBL4HGp+/2rs1x5BKhaKOz2IoBmQrmAdRok2UqtQ8WiPtZLr8vDC86HLRBIFREv2NMznJlb5wcaeN/scG+6BaM/KWoWiXbInwIvESUkRpai2Cu9eO6RxAEJTTpRqOHakmwmRmlEOw7wXK4gI7ZMuNAwVJADVTCaXDvGhUdq4E0rzhMYT9XdHQgKlBoFvKs1+PTXvjcX/vEasO2fNhIko1iDodFAn5liHeBwbbjMJVPOBIYRKZnbFtEckodqEmzchOPMnLxK3XDovObcnxcplmkYW7aMDdIQcdIoq6AZVkYsoekav6AN9Wi/Wm/VljaalGSvt2UN/YH3/AEV0paI=</latexit><latexit sha1_base64="7/ErVxx/+6yG1A29VH/V4o1fT3c=">AAACKHicbVBdSwJBFJ21L7Uvq8dehiToJdmVoHoIpHro0aBNwTWZHa86ODu7zMxGsvh3eumv9FJQ4Wu/pFEXKe3AwJlz7uXee/yIM6Vte2RllpZXVteyufz6xubWdmFn916FsaTg0pCHsu4TBZwJcDXTHOqRBBL4HGp+/2rs1x5BKhaKOz2IoBmQrmAdRok2UqtQ8WiPtZLr8vDC86HLRBIFREv2NMznJlb5wcaeN/scG+6BaM/KWoWiXbInwIvESUkRpai2Cu9eO6RxAEJTTpRqOHakmwmRmlEOw7wXK4gI7ZMuNAwVJADVTCaXDvGhUdq4E0rzhMYT9XdHQgKlBoFvKs1+PTXvjcX/vEasO2fNhIko1iDodFAn5liHeBwbbjMJVPOBIYRKZnbFtEckodqEmzchOPMnLxK3XDovObcnxcplmkYW7aMDdIQcdIoq6AZVkYsoekav6AN9Wi/Wm/VljaalGSvt2UN/YH3/AEV0paI=</latexit><latexit sha1_base64="7/ErVxx/+6yG1A29VH/V4o1fT3c=">AAACKHicbVBdSwJBFJ21L7Uvq8dehiToJdmVoHoIpHro0aBNwTWZHa86ODu7zMxGsvh3eumv9FJQ4Wu/pFEXKe3AwJlz7uXee/yIM6Vte2RllpZXVteyufz6xubWdmFn916FsaTg0pCHsu4TBZwJcDXTHOqRBBL4HGp+/2rs1x5BKhaKOz2IoBmQrmAdRok2UqtQ8WiPtZLr8vDC86HLRBIFREv2NMznJlb5wcaeN/scG+6BaM/KWoWiXbInwIvESUkRpai2Cu9eO6RxAEJTTpRqOHakmwmRmlEOw7wXK4gI7ZMuNAwVJADVTCaXDvGhUdq4E0rzhMYT9XdHQgKlBoFvKs1+PTXvjcX/vEasO2fNhIko1iDodFAn5liHeBwbbjMJVPOBIYRKZnbFtEckodqEmzchOPMnLxK3XDovObcnxcplmkYW7aMDdIQcdIoq6AZVkYsoekav6AN9Wi/Wm/VljaalGSvt2UN/YH3/AEV0paI=</latexit>



Singlet-doublet model

�13

Assume the mass of lightest mass eigenstate is  M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

Det[MN �M1] = 0
<latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit>

=
y2v(MD sin 2� +M1)

6M2
1 � 4MsM1 � 2M2

D � y2v2
<latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit>

If the coupling is zero, lightest neutral particle’s mass cannot get contributions from
electroweak symmetry breaking. The physical mass has to be           or    

Tree-level blind spot condition MD sin 2� +M1 = 0
<latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit>

Ms
<latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit>

�MD
<latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit>

Case A                              :M1 = Ms
<latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit>

�MD > Ms
<latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit>

sin 2� = Ms/(�MD)
<latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit>

Case B                              :M1 = �MD
<latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit>

�MD < (Ms +
p

M2
s + (yv)2)/2

<latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit>

tan� = 1
<latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit>

C(0)
h�� =

1

2

@M1(v)

@v
<latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit>



Singlet-doublet model

�14

Assume the mass of lightest mass eigenstate is  M1
<latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit><latexit sha1_base64="MGvmM5xMPD4/J5iXoaa4R8gsR3k=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGu7/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDKz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6rnVr37y0r9Oo+jCCdwCufgQQ3qcAsNaAKDITzDK7w50nlx3p2PRWvByWeO4Q+czx/KH411</latexit>

Det[MN �M1] = 0
<latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit><latexit sha1_base64="OVE4Zf5p10VBOuKgJ7qLdb45/0k=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4sSQi6EUo6sFLpYL9gDSGzXbSLt1swu5GKaH/w4sHRbz6X7z5b9y2OWjrg4HHezPMzAsSzpS27W9rYXFpeWW1sFZc39jc2i7t7DZVnEoKDRrzWLYDooAzAQ3NNId2IoFEAYdWMLga+61HkIrF4l4PE/Ai0hMsZJRoIz1cg3Zr/u1xzXe8C9svle2KPQGeJ05OyihH3S99dboxTSMQmnKilOvYifYyIjWjHEbFTqogIXRAeuAaKkgEyssmV4/woVG6OIylKaHxRP09kZFIqWEUmM6I6L6a9cbif56b6vDcy5hIUg2CTheFKcc6xuMIcJdJoJoPDSFUMnMrpn0iCdUmqKIJwZl9eZ40TyqOXXHuTsvVyzyOAtpHB+gIOegMVdENqqMGokiiZ/SK3qwn68V6tz6mrQtWPrOH/sD6/AGpN5FM</latexit>

=
y2v(MD sin 2� +M1)

6M2
1 � 4MsM1 � 2M2

D � y2v2
<latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit><latexit sha1_base64="stTM4KeV46fIkKgaat1ZJSOIHhY="></latexit>

If the coupling is zero, lightest neutral particle’s mass cannot get contribution from
electroweak symmetry breaking. The physical mass has to be           or    

Tree-level blind spot condition MD sin 2� +M1 = 0
<latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit><latexit sha1_base64="c26XhS+m4y29Anh2CK4iYS+rwpI=">AAACAnicbVDLSsNAFJ3UV62vqitxM1gEQShJEXQjFHXhplDBPqAJYTK9aYdOJmFmIpRQ3Pgrblwo4tavcOffOH0stPXAhcM593LvPUHCmdK2/W3llpZXVtfy64WNza3tneLuXlPFqaTQoDGPZTsgCjgT0NBMc2gnEkgUcGgFg+ux33oAqVgs7vUwAS8iPcFCRok2kl88qPk32FVM4IobgCb4FNd8B19i2y+W7LI9AV4kzoyU0Ax1v/jldmOaRiA05USpjmMn2suI1IxyGBXcVEFC6ID0oGOoIBEoL5u8MMLHRuniMJamhMYT9fdERiKlhlFgOiOi+2reG4v/eZ1UhxdexkSSahB0uihMOdYxHueBu0wC1XxoCKGSmVsx7RNJqDapFUwIzvzLi6RZKTt22bk7K1WvZnHk0SE6QifIQeeoim5RHTUQRY/oGb2iN+vJerHerY9pa86azeyjP7A+fwAI1JSa</latexit>

Ms
<latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit><latexit sha1_base64="0SDN0EP4VDnS3ovDB3TxsAeT7Kc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdz1db9ccavuHGSVeDmpQI5Gv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+6pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE175GZdJalCyxaIwFcTEZPY3GXCFzIiJJZQpbm8lbEQVZcamU7IheMsvr5LWRdVzq979ZaV+ncdRhBM4hXPwoAZ1uIUGNIHBEJ7hFd4c4bw4787HorXg5DPH8AfO5w8uNo23</latexit>

�MD
<latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit><latexit sha1_base64="jF/kUSCCWJM5Gemg/Um3kASBSqE=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBiyURQY9FPXgRKtgPaEPZbDft0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeWHCmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKXjVBHaJDGPVSfEmnImadMww2knURSLkNN2OL7J/fYTVZrF8tFMEhoIPJQsYgSbXDq779/23apX82ZAy8QvSBUKNPruV28Qk1RQaQjHWnd9LzFBhpVhhNNppZdqmmAyxkPatVRiQXWQzW6dohOrDFAUK1vSoJn6eyLDQuuJCG2nwGakF71c/M/rpia6CjImk9RQSeaLopQjE6P8cTRgihLDJ5Zgopi9FZERVpgYG0/FhuAvvrxMWuc136v5DxfV+nURRxmO4BhOwYdLqMMdNKAJBEbwDK/w5gjnxXl3PuatJaeYOYQ/cD5/AFCdjb8=</latexit>

Case A                              :M1 = Ms
<latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit><latexit sha1_base64="LcsraUhI/4HaNTKV/h0udMQTCZA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKlUMF+QBvCZjtpl242YXcjlNIf4cWDIl79Pd78N27bHLT1wcDjvRlm5oWp4Nq47rdTWFvf2Nwqbpd2dvf2D8qHRy2dZIphkyUiUZ2QahRcYtNwI7CTKqRxKLAdju5mfvsJleaJfDTjFP2YDiSPOKPGSu164N3UAx2UK27VnYOsEi8nFcjRCMpfvX7CshilYYJq3fXc1P gTqgxnAqelXqYxpWxEB9i1VNIYtT+ZnzslZ1bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//O6mYmu/QmXaWZQssWiKBPEJGT2O+lzhcyIsSWUKW5vJWxIFWXGJlSyIXjLL6+S1kXVc6vew2WldpvHUYQTOIVz8OAKanAPDWgCgxE8wyu8Oanz4rw7H4vWgpPPHMMfOJ8/coyO+Q==</latexit>

�MD > Ms
<latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit><latexit sha1_base64="1qa4wAjoj4dETkIp1QcL9A6NXOQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoCcp6sFLoYL9gHZZsmm2DU2ya5IVytI/4cWDIl79O978N6btHrT1wcDjvRlm5oUJZ9q47reztLyyurZe2Chubm3v7Jb29ps6ThWhDRLzWLVDrClnkjYMM5y2E0WxCDlthcObid96okqzWD6YUUJ9gfuSRYxgY6X2aS24vaoFOiiV3Yo7BVokXk7KkKMelL66vZikgkpDONa647mJ8TOsDCOcjovdVNMEkyHu046lEguq/Wx67xgdW6WHoljZkgZN1d8TGRZaj0RoOwU2Az3vTcT/vE5qoks/YzJJDZVktihKOTIxmjyPekxRYvjIEkwUs7ciMsAKE2MjKtoQvPmXF0nzrOK5Fe/+vFy9zuMowCEcwQl4cAFVuIM6NIAAh2d4hTfn0Xlx3p2PWeuSk88cwB84nz/7io9E</latexit>

sin 2� = Ms/(�MD)
<latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit><latexit sha1_base64="/CcUKX8sKy2Q+rdiSRi1mdHQSPo=">AAACAXicbVA9SwNBEJ3zM8avUxvBZjEIsTDeBUEbIaiFTSCC+YBcOPY2m2TJ3t6xuyeEEBv/io2FIrb+Czv/jZvkCk18MPB4b4aZeUHMmdKO820tLC4tr6xm1rLrG5tb2/bObk1FiSS0SiIeyUaAFeVM0KpmmtNGLCkOA07rQf967NcfqFQsEvd6ENNWiLuCdRjB2ki+ve8pJlDRC6jG6BKVfXWaPyn7N8e+nXMKzgRonrgpyUGKim9/ee2IJCEVmnCsVNN1Yt0aYqkZ4XSU9RJFY0z6uEubhgocUtUaTj4YoSOjtFEnkqaERhP198QQh0oNwsB0hlj31Kw3Fv/zmonuXLSGTMSJpoJMF3USjnSExnGgNpOUaD4wBBPJzK2I9LDERJvQsiYEd/bleVIrFlyn4N6d5UpXaRwZOIBDyIML51CCW6hAFQg8wjO8wpv1ZL1Y79bHtHXBSmf24A+szx8v+5TE</latexit>

Case B                              :M1 = �MD
<latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit><latexit sha1_base64="8ksaOQixOuomTsxTjILM4TGNwEQ=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4seyKoBehqAcvhQr2A9plyabZNjTJrklWKEv/hBcPinj173jz35i2e9DWBwOP92aYmRcmnGnjut/O0vLK6tp6YaO4ubW9s1va22/qOFWENkjMY9UOsaacSdowzHDaThTFIuS0FQ5vJn7riSrNYvlgRgn1Be5LFjGCjZXatcC7Oq0Ft0Gp7FbcKdAi8XJShhz1oPTV7cUkFVQawrHWHc9NjJ9hZRjhdFzsppommAxxn3YslVhQ7WfTe8fo2Co9FMXKljRoqv6eyLDQeiRC2ymwGeh5byL+53VSE136GZNJaqgks0VRypGJ0eR51GOKEsNHlmCimL0VkQFWmBgbUdGG4M2/vEiaZxXPrXj35+XqdR5HAQ7hCE7Agwuowh3UoQEEODzDK7w5j86L8+58zFqXnHzmAP7A+fwBlhWPAQ==</latexit>
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<latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit><latexit sha1_base64="P+FS+qiOtV8O4z5KRcB0qgRdhtk=">AAACCXicbZC7SgNBFIZn4y3G26qlzWAQEoJxdxG0sAhqYROIYC6QbJbZyWwyZPbizGxgWdLa+Co2ForY+gZ2vo2TS6HRHwY+/nMOZ87vRowKaRhfWmZpeWV1Lbue29jc2t7Rd/caIow5JnUcspC3XCQIowGpSyoZaUWcIN9lpOkOryb15ohwQcPgTiYRsX3UD6hHMZLKcnR4XHWuLwpVR5Q64p7LVFHXKhWSUbFrjYsnlqPnjbIxFfwL5hzyYK6ao392eiGOfRJIzJAQbdOIpJ0iLilmZJzrxIJECA9Rn7QVBsgnwk6nl4zhkXJ60Au5eoGEU/fnRIp8IRLfVZ0+kgOxWJuY/9XasfTO7ZQGUSxJgGeLvJhBGcJJLLBHOcGSJQoQ5lT9FeIB4ghLFV5OhWAunvwXGlbZNMrm7Wm+cjmPIwsOwCEoABOcgQq4ATVQBxg8gCfwAl61R+1Ze9PeZ60ZbT6zD35J+/gGGh+YCA==</latexit>

tan� = 1
<latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit><latexit sha1_base64="DNqDiJ9e4vDpRh6X2kmQ8Qb7AaU=">AAAB83icbVBNS8NAEN3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2AJpTNdtIu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmkOLJzLR3ZAZkEJBCwVK6KYaWBxK6ITju5nfeQJtRKIecZJCELOhEpHgDK3k+8iUHwIyeuP1qzW37s5BV4lXkBop0OxXv/xBwrMYFHLJjOl5bopBzjQKLmFa8TMDKeNjNoSepYrFYIJ8fvOUnlllQKNE21JI5+rviZzFxkzi0HbGDEdm2ZuJ/3m9DKPrIBcqzRAUXyyKMkkxobMA6EBo4CgnljCuhb2V8hHTjKONqWJD8JZfXiXti7rn1r2Hy1rjtoijTE7IKTknHrkiDXJPmqRFOEnJM3klb07mvDjvzseiteQUM8fkD5zPHyitkRc=</latexit>

C(0)
h�� =

1

2

@M1(v)

@v
<latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit><latexit sha1_base64="NzlznWJF9FRxHLjMjANpLvFrvZc="></latexit>



Singlet-doublet model
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<latexit sha1_base64="f9rubVdjQs7X1H3mHfbjROBeBYg="></latexit><latexit sha1_base64="f9rubVdjQs7X1H3mHfbjROBeBYg="></latexit><latexit sha1_base64="f9rubVdjQs7X1H3mHfbjROBeBYg="></latexit><latexit sha1_base64="f9rubVdjQs7X1H3mHfbjROBeBYg="></latexit>

Gauge couplings

�̃0
i

<latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit>

W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>

�̃+
<latexit sha1_base64="xoH1nhYm8LPdauSm8FnfzdA6gA8=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOymzA725sMmX0wM6uEJf/hxYMiXv0Xb/6Nk2QPmljQUFR1093lp4Irbdvf1srq2vrGZmmrvL2zu7dfOThsqSSTDJssEYns+FSh4DE2NdcCO6lEGvkC2/7oduq3H1EqnsQPepyiF9FBzEPOqDZSz9VcBJi7bMgnvfN+pWrX7BnIMnEKUoUCjX7lyw0SlkUYayaoUl3HTrWXU6k5Ezgpu5nClLIRHWDX0JhGqLx8dvWEnBolIGEiTcWazNTfEzmNlBpHvumMqB6qRW8q/ud1Mx1eezmP00xjzOaLwkwQnZBpBCTgEpkWY0Mok9zcStiQSsq0CapsQnAWX14mrYuaY9ec+8tq/aaIowTHcAJn4MAV1OEOGtAEBhKe4RXerCfrxXq3PuatK1YxcwR/YH3+AIrFkoU=</latexit><latexit sha1_base64="xoH1nhYm8LPdauSm8FnfzdA6gA8=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOymzA725sMmX0wM6uEJf/hxYMiXv0Xb/6Nk2QPmljQUFR1093lp4Irbdvf1srq2vrGZmmrvL2zu7dfOThsqSSTDJssEYns+FSh4DE2NdcCO6lEGvkC2/7oduq3H1EqnsQPepyiF9FBzEPOqDZSz9VcBJi7bMgnvfN+pWrX7BnIMnEKUoUCjX7lyw0SlkUYayaoUl3HTrWXU6k5Ezgpu5nClLIRHWDX0JhGqLx8dvWEnBolIGEiTcWazNTfEzmNlBpHvumMqB6qRW8q/ud1Mx1eezmP00xjzOaLwkwQnZBpBCTgEpkWY0Mok9zcStiQSsq0CapsQnAWX14mrYuaY9ec+8tq/aaIowTHcAJn4MAV1OEOGtAEBhKe4RXerCfrxXq3PuatK1YxcwR/YH3+AIrFkoU=</latexit><latexit sha1_base64="xoH1nhYm8LPdauSm8FnfzdA6gA8=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOymzA725sMmX0wM6uEJf/hxYMiXv0Xb/6Nk2QPmljQUFR1093lp4Irbdvf1srq2vrGZmmrvL2zu7dfOThsqSSTDJssEYns+FSh4DE2NdcCO6lEGvkC2/7oduq3H1EqnsQPepyiF9FBzEPOqDZSz9VcBJi7bMgnvfN+pWrX7BnIMnEKUoUCjX7lyw0SlkUYayaoUl3HTrWXU6k5Ezgpu5nClLIRHWDX0JhGqLx8dvWEnBolIGEiTcWazNTfEzmNlBpHvumMqB6qRW8q/ud1Mx1eezmP00xjzOaLwkwQnZBpBCTgEpkWY0Mok9zcStiQSsq0CapsQnAWX14mrYuaY9ec+8tq/aaIowTHcAJn4MAV1OEOGtAEBhKe4RXerCfrxXq3PuatK1YxcwR/YH3+AIrFkoU=</latexit><latexit sha1_base64="xoH1nhYm8LPdauSm8FnfzdA6gA8=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMegF48RzAOymzA725sMmX0wM6uEJf/hxYMiXv0Xb/6Nk2QPmljQUFR1093lp4Irbdvf1srq2vrGZmmrvL2zu7dfOThsqSSTDJssEYns+FSh4DE2NdcCO6lEGvkC2/7oduq3H1EqnsQPepyiF9FBzEPOqDZSz9VcBJi7bMgnvfN+pWrX7BnIMnEKUoUCjX7lyw0SlkUYayaoUl3HTrWXU6k5Ezgpu5nClLIRHWDX0JhGqLx8dvWEnBolIGEiTcWazNTfEzmNlBpHvumMqB6qRW8q/ud1Mx1eezmP00xjzOaLwkwQnZBpBCTgEpkWY0Mok9zcStiQSsq0CapsQnAWX14mrYuaY9ec+8tq/aaIowTHcAJn4MAV1OEOGtAEBhKe4RXerCfrxXq3PuatK1YxcwR/YH3+AIrFkoU=</latexit> ⇠ (⌘U⇤

3iPR + U2iPL)�
µ

<latexit sha1_base64="B65KtyOr/H9+eNpJXkZVIM+5Sq4=">AAACE3icbZC7SgNBFIZn4y3G26qlzWAQvEDYjYKWQRsLiyhuImST5exkkgyZ2V1mZoWw5B1sfBUbC0Vsbex8GyeXQo0/DHz85xzOnD9MOFPacb6s3Nz8wuJSfrmwsrq2vmFvbtVUnEpCPRLzWN6FoChnEfU005zeJZKCCDmth/2LUb1+T6VicXSrBwltCuhGrMMIaGMF9qGvmNj3qQbstQ6D7JgNq8HNkRdk5RFdHfhdEAJavkgDu+iUnLHwLLhTKKKpqoH96bdjkgoaacJBqYbrJLqZgdSMcDos+KmiCZA+dGnDYASCqmY2vmmI94zTxp1YmhdpPHZ/TmQglBqI0HQK0D31tzYy/6s1Ut05a2YsSlJNIzJZ1Ek51jEeBYTbTFKi+cAAEMnMXzHpgQSiTYwFE4L79+RZqJVLrlNyr0+KlfNpHHm0g3bRPnLRKaqgS1RFHiLoAT2hF/RqPVrP1pv1PmnNWdOZbfRL1sc3Wp+dNA==</latexit><latexit sha1_base64="B65KtyOr/H9+eNpJXkZVIM+5Sq4=">AAACE3icbZC7SgNBFIZn4y3G26qlzWAQvEDYjYKWQRsLiyhuImST5exkkgyZ2V1mZoWw5B1sfBUbC0Vsbex8GyeXQo0/DHz85xzOnD9MOFPacb6s3Nz8wuJSfrmwsrq2vmFvbtVUnEpCPRLzWN6FoChnEfU005zeJZKCCDmth/2LUb1+T6VicXSrBwltCuhGrMMIaGMF9qGvmNj3qQbstQ6D7JgNq8HNkRdk5RFdHfhdEAJavkgDu+iUnLHwLLhTKKKpqoH96bdjkgoaacJBqYbrJLqZgdSMcDos+KmiCZA+dGnDYASCqmY2vmmI94zTxp1YmhdpPHZ/TmQglBqI0HQK0D31tzYy/6s1Ut05a2YsSlJNIzJZ1Ek51jEeBYTbTFKi+cAAEMnMXzHpgQSiTYwFE4L79+RZqJVLrlNyr0+KlfNpHHm0g3bRPnLRKaqgS1RFHiLoAT2hF/RqPVrP1pv1PmnNWdOZbfRL1sc3Wp+dNA==</latexit><latexit sha1_base64="B65KtyOr/H9+eNpJXkZVIM+5Sq4=">AAACE3icbZC7SgNBFIZn4y3G26qlzWAQvEDYjYKWQRsLiyhuImST5exkkgyZ2V1mZoWw5B1sfBUbC0Vsbex8GyeXQo0/DHz85xzOnD9MOFPacb6s3Nz8wuJSfrmwsrq2vmFvbtVUnEpCPRLzWN6FoChnEfU005zeJZKCCDmth/2LUb1+T6VicXSrBwltCuhGrMMIaGMF9qGvmNj3qQbstQ6D7JgNq8HNkRdk5RFdHfhdEAJavkgDu+iUnLHwLLhTKKKpqoH96bdjkgoaacJBqYbrJLqZgdSMcDos+KmiCZA+dGnDYASCqmY2vmmI94zTxp1YmhdpPHZ/TmQglBqI0HQK0D31tzYy/6s1Ut05a2YsSlJNIzJZ1Ek51jEeBYTbTFKi+cAAEMnMXzHpgQSiTYwFE4L79+RZqJVLrlNyr0+KlfNpHHm0g3bRPnLRKaqgS1RFHiLoAT2hF/RqPVrP1pv1PmnNWdOZbfRL1sc3Wp+dNA==</latexit><latexit sha1_base64="B65KtyOr/H9+eNpJXkZVIM+5Sq4=">AAACE3icbZC7SgNBFIZn4y3G26qlzWAQvEDYjYKWQRsLiyhuImST5exkkgyZ2V1mZoWw5B1sfBUbC0Vsbex8GyeXQo0/DHz85xzOnD9MOFPacb6s3Nz8wuJSfrmwsrq2vmFvbtVUnEpCPRLzWN6FoChnEfU005zeJZKCCDmth/2LUb1+T6VicXSrBwltCuhGrMMIaGMF9qGvmNj3qQbstQ6D7JgNq8HNkRdk5RFdHfhdEAJavkgDu+iUnLHwLLhTKKKpqoH96bdjkgoaacJBqYbrJLqZgdSMcDos+KmiCZA+dGnDYASCqmY2vmmI94zTxp1YmhdpPHZ/TmQglBqI0HQK0D31tzYy/6s1Ut05a2YsSlJNIzJZ1Ek51jEeBYTbTFKi+cAAEMnMXzHpgQSiTYwFE4L79+RZqJVLrlNyr0+KlfNpHHm0g3bRPnLRKaqgS1RFHiLoAT2hF/RqPVrP1pv1PmnNWdOZbfRL1sc3Wp+dNA==</latexit>

�̃0
i

<latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit><latexit sha1_base64="zjiPwbCWJKmQrKpsl2fB2jBG0c8=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBE8lUQEPRa9eKxgP6CJYbOZtks3m7C7KZTQf+LFgyJe/Sfe/Ddu2xy09cHA470ZZuZFGWdKu+63tba+sbm1Xdmp7u7tHxzaR8dtleaSYoumPJXdiCjkTGBLM82xm0kkScSxE43uZn5njFKxVDzqSYZBQgaC9Rkl2kihbfua8RgLnw7Z9MkNWWjX3Lo7h7NKvJLUoEQztL/8OKV5gkJTTpTqeW6mg4JIzSjHadXPFWaEjsgAe4YKkqAKivnlU+fcKLHTT6UpoZ25+nuiIIlSkyQynQnRQ7XszcT/vF6u+zdBwUSWaxR0saifc0enziwGJ2YSqeYTQwiVzNzq0CGRhGoTVtWE4C2/vEral3XPrXsPV7XGbRlHBU7hDC7Ag2towD00oQUUxvAMr/BmFdaL9W59LFrXrHLmBP7A+vwBjtCTlw==</latexit>

�̃0
j

<latexit sha1_base64="vWCoOuL8j3oZ+Pfmf4ckJbSnJEE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaGDabSbt2swm7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemHGmtON8W5W19Y3Nrep2bWd3b//APjzqqDSXFNo05anshUQBZwLammkOvUwCSUIO3XB0O/O7Y5CKpeJBTzLwEzIQLGaUaCMFtu1pxiMoPDpk00cneArsutNw5sCrxC1JHZVoBfaXF6U0T0BoyolSfdfJtF8QqRnlMK15uYKM0BEZQN9QQRJQfjG/fIrPjBLhOJWmhMZz9fdEQRKlJkloOhOih2rZm4n/ef1cx9d+wUSWaxB0sSjOOdYpnsWAIyaBaj4xhFDJzK2YDokkVJuwaiYEd/nlVdK5aLhOw72/rDdvyjiq6ASdonPkoivURHeohdqIojF6Rq/ozSqsF+vd+li0Vqxy5hj9gfX5A5BUk5g=</latexit><latexit sha1_base64="vWCoOuL8j3oZ+Pfmf4ckJbSnJEE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaGDabSbt2swm7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemHGmtON8W5W19Y3Nrep2bWd3b//APjzqqDSXFNo05anshUQBZwLammkOvUwCSUIO3XB0O/O7Y5CKpeJBTzLwEzIQLGaUaCMFtu1pxiMoPDpk00cneArsutNw5sCrxC1JHZVoBfaXF6U0T0BoyolSfdfJtF8QqRnlMK15uYKM0BEZQN9QQRJQfjG/fIrPjBLhOJWmhMZz9fdEQRKlJkloOhOih2rZm4n/ef1cx9d+wUSWaxB0sSjOOdYpnsWAIyaBaj4xhFDJzK2YDokkVJuwaiYEd/nlVdK5aLhOw72/rDdvyjiq6ASdonPkoivURHeohdqIojF6Rq/ozSqsF+vd+li0Vqxy5hj9gfX5A5BUk5g=</latexit><latexit sha1_base64="vWCoOuL8j3oZ+Pfmf4ckJbSnJEE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaGDabSbt2swm7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemHGmtON8W5W19Y3Nrep2bWd3b//APjzqqDSXFNo05anshUQBZwLammkOvUwCSUIO3XB0O/O7Y5CKpeJBTzLwEzIQLGaUaCMFtu1pxiMoPDpk00cneArsutNw5sCrxC1JHZVoBfaXF6U0T0BoyolSfdfJtF8QqRnlMK15uYKM0BEZQN9QQRJQfjG/fIrPjBLhOJWmhMZz9fdEQRKlJkloOhOih2rZm4n/ef1cx9d+wUSWaxB0sSjOOdYpnsWAIyaBaj4xhFDJzK2YDokkVJuwaiYEd/nlVdK5aLhOw72/rDdvyjiq6ASdonPkoivURHeohdqIojF6Rq/ozSqsF+vd+li0Vqxy5hj9gfX5A5BUk5g=</latexit><latexit sha1_base64="vWCoOuL8j3oZ+Pfmf4ckJbSnJEE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cK9gOaGDabSbt2swm7m0IJ/SdePCji1X/izX/jts1BWx8MPN6bYWZemHGmtON8W5W19Y3Nrep2bWd3b//APjzqqDSXFNo05anshUQBZwLammkOvUwCSUIO3XB0O/O7Y5CKpeJBTzLwEzIQLGaUaCMFtu1pxiMoPDpk00cneArsutNw5sCrxC1JHZVoBfaXF6U0T0BoyolSfdfJtF8QqRnlMK15uYKM0BEZQN9QQRJQfjG/fIrPjBLhOJWmhMZz9fdEQRKlJkloOhOih2rZm4n/ef1cx9d+wUSWaxB0sSjOOdYpnsWAIyaBaj4xhFDJzK2YDokkVJuwaiYEd/nlVdK5aLhOw72/rDdvyjiq6ASdonPkoivURHeohdqIojF6Rq/ozSqsF+vd+li0Vqxy5hj9gfX5A5BUk5g=</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

⇠ (U2
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<latexit sha1_base64="gOqTO63m/enHB+2obzaiZA0WoDQ=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARqmCZqYoui25cVrAX6LRDJs20oUlmSDJCGfoObnwVNy4UcevGnW9j2s5CW38IfPznHE7OH8SMKu0431ZuaXlldS2/XtjY3NresXf3GipKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGw5tJvflApKKRuNejmHQ46gsaUoy0sXz7xFOUw1K9W/HTCh2fTuGMjo+9PuIcdT2eZHTh20Wn7EwFF8HNoAgy1Xz7y+tFOOFEaMyQUm3XiXUnRVJTzMi44CWKxAgPUZ+0DQrEieqk05vG8Mg4PRhG0jyh4dT9PZEirtSIB6aTIz1Q87WJ+V+tnejwqpNSESeaCDxbFCYM6ghOAoI9KgnWbGQAYUnNXyEeIImwNjEWTAju/MmL0KiUXafs3p0Xq9dZHHlwAA5BCbjgElTBLaiBOsDgETyDV/BmPVkv1rv1MWvNWdnMPvgj6/MHTRadLg==</latexit><latexit sha1_base64="gOqTO63m/enHB+2obzaiZA0WoDQ=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARqmCZqYoui25cVrAX6LRDJs20oUlmSDJCGfoObnwVNy4UcevGnW9j2s5CW38IfPznHE7OH8SMKu0431ZuaXlldS2/XtjY3NresXf3GipKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGw5tJvflApKKRuNejmHQ46gsaUoy0sXz7xFOUw1K9W/HTCh2fTuGMjo+9PuIcdT2eZHTh20Wn7EwFF8HNoAgy1Xz7y+tFOOFEaMyQUm3XiXUnRVJTzMi44CWKxAgPUZ+0DQrEieqk05vG8Mg4PRhG0jyh4dT9PZEirtSIB6aTIz1Q87WJ+V+tnejwqpNSESeaCDxbFCYM6ghOAoI9KgnWbGQAYUnNXyEeIImwNjEWTAju/MmL0KiUXafs3p0Xq9dZHHlwAA5BCbjgElTBLaiBOsDgETyDV/BmPVkv1rv1MWvNWdnMPvgj6/MHTRadLg==</latexit><latexit sha1_base64="gOqTO63m/enHB+2obzaiZA0WoDQ=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARqmCZqYoui25cVrAX6LRDJs20oUlmSDJCGfoObnwVNy4UcevGnW9j2s5CW38IfPznHE7OH8SMKu0431ZuaXlldS2/XtjY3NresXf3GipKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGw5tJvflApKKRuNejmHQ46gsaUoy0sXz7xFOUw1K9W/HTCh2fTuGMjo+9PuIcdT2eZHTh20Wn7EwFF8HNoAgy1Xz7y+tFOOFEaMyQUm3XiXUnRVJTzMi44CWKxAgPUZ+0DQrEieqk05vG8Mg4PRhG0jyh4dT9PZEirtSIB6aTIz1Q87WJ+V+tnejwqpNSESeaCDxbFCYM6ghOAoI9KgnWbGQAYUnNXyEeIImwNjEWTAju/MmL0KiUXafs3p0Xq9dZHHlwAA5BCbjgElTBLaiBOsDgETyDV/BmPVkv1rv1MWvNWdnMPvgj6/MHTRadLg==</latexit><latexit sha1_base64="gOqTO63m/enHB+2obzaiZA0WoDQ=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARqmCZqYoui25cVrAX6LRDJs20oUlmSDJCGfoObnwVNy4UcevGnW9j2s5CW38IfPznHE7OH8SMKu0431ZuaXlldS2/XtjY3NresXf3GipKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGw5tJvflApKKRuNejmHQ46gsaUoy0sXz7xFOUw1K9W/HTCh2fTuGMjo+9PuIcdT2eZHTh20Wn7EwFF8HNoAgy1Xz7y+tFOOFEaMyQUm3XiXUnRVJTzMi44CWKxAgPUZ+0DQrEieqk05vG8Mg4PRhG0jyh4dT9PZEirtSIB6aTIz1Q87WJ+V+tnejwqpNSESeaCDxbFCYM6ghOAoI9KgnWbGQAYUnNXyEeIImwNjEWTAju/MmL0KiUXafs3p0Xq9dZHHlwAA5BCbjgElTBLaiBOsDgETyDV/BmPVkv1rv1MWvNWdnMPvgj6/MHTRadLg==</latexit>
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<latexit sha1_base64="sIhMaQaD/dgM3ULvCVLBSWZqe+A="></latexit><latexit sha1_base64="sIhMaQaD/dgM3ULvCVLBSWZqe+A="></latexit><latexit sha1_base64="sIhMaQaD/dgM3ULvCVLBSWZqe+A="></latexit><latexit sha1_base64="sIhMaQaD/dgM3ULvCVLBSWZqe+A="></latexit>

�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

�
<latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit><latexit sha1_base64="TwKQu5I6W5bc9HOXn7rGty6B3x4=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeiF48VbC20S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8ra+sbmVnW7trO7t39QPzzqmiTTlHVoIhLdC4lhgivWsdwK1ks1IzIU7DGc3Bb+4xPThifqwU5TFkgyVjzilNhCGtCYD+sNr+nNgVeJX5IGlGgP61+DUUIzyZSlghjT973UBjnRllPBZrVBZlhK6ISMWd9RRSQzQT6/dYbPnDLCUaJdKYvn6u+JnEhjpjJ0nZLY2Cx7hfif189sdB3kXKWZZYouFkWZwDbBxeN4xDWjVkwdIVRzdyumMdGEWhdPzYXgL7+8SroXTd9r+veXjdZNGUcVTuAUzsGHK2jBHbShAxRieIZXeEMSvaB39LForaBy5hj+AH3+AP+rjjI=</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit> q
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<latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit><latexit sha1_base64="HUeW33CRUcKtyDKOq4oYSbXTXM4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRD16EivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdD31W0+oNI/loxkn6Ed0IHnIGTVWerjr3fTKFbfqzkCWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9mp07IiVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeGln3GZpAYlmy8KU0FMTKZ/kz5XyIwYW0KZ4vZWwoZUUWZsOiUbgrf48jJpnlU9t+rdn1dqV3kcRTiCYzgFDy6gBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwB5uuNiA==</latexit>

is fixed by using blind spot conditions

LZ projected can reach up to ~ 400 GeV
Darwin can reach up to ~ 1.4 TeV

Larger TB and smaller y will be 
more difficult for direct detection
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Spin-dependent scattering
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TB = 2 TB = 10

LZ-projected

LZ-projectedPICO-60
PICO-60

SD cross section at tree-level blind spot

 Complementary searches:  arXiv: 1612.0238 T. Han, F. Kling, S. Su, Y. Wu
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One-loop corrections
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g / yv2(MD sin(2�) +M1)
<latexit sha1_base64="JLNmk+2oxMgHYBJcFeX4N1WBXuA=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgtQkmKoMuiLtwUKtgHNDFMppN26GQSZiaFEPoBbvwVNy4UcesHuPNvnLRZaOuBgcM553LnHi9iVCrT/DZWVtfWNzYLW8Xtnd29/dLBYUeGscCkjUMWip6HJGGUk7aiipFeJAgKPEa63vg687sTIiQN+b1KIuIEaMipTzFSWnJL5aEdiTBSIUwmD/VK072xJeWVuu0RhapnTdeqFnXKrJkzwGVi5aQMcrTc0pc9CHEcEK4wQ1L2LTNSToqEopiRadGOJYkQHqMh6WvKUUCkk86OmcJTrQygHwr9uIIz9fdEigIpk8DTyQCpkVz0MvE/rx8r/9JJKY9iRTieL/JjBvXtWTNwQAXBiiWaICyo/ivEIyQQVrq/rARr8eRl0qnXLLNm3Z2XG1d5HQVwDE5ABVjgAjTALWiBNsDgETyDV/BmPBkvxrvxMY+uGPnMEfgD4/MH0vCZgw==</latexit><latexit sha1_base64="JLNmk+2oxMgHYBJcFeX4N1WBXuA=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgtQkmKoMuiLtwUKtgHNDFMppN26GQSZiaFEPoBbvwVNy4UcesHuPNvnLRZaOuBgcM553LnHi9iVCrT/DZWVtfWNzYLW8Xtnd29/dLBYUeGscCkjUMWip6HJGGUk7aiipFeJAgKPEa63vg687sTIiQN+b1KIuIEaMipTzFSWnJL5aEdiTBSIUwmD/VK072xJeWVuu0RhapnTdeqFnXKrJkzwGVi5aQMcrTc0pc9CHEcEK4wQ1L2LTNSToqEopiRadGOJYkQHqMh6WvKUUCkk86OmcJTrQygHwr9uIIz9fdEigIpk8DTyQCpkVz0MvE/rx8r/9JJKY9iRTieL/JjBvXtWTNwQAXBiiWaICyo/ivEIyQQVrq/rARr8eRl0qnXLLNm3Z2XG1d5HQVwDE5ABVjgAjTALWiBNsDgETyDV/BmPBkvxrvxMY+uGPnMEfgD4/MH0vCZgw==</latexit><latexit sha1_base64="JLNmk+2oxMgHYBJcFeX4N1WBXuA=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgtQkmKoMuiLtwUKtgHNDFMppN26GQSZiaFEPoBbvwVNy4UcesHuPNvnLRZaOuBgcM553LnHi9iVCrT/DZWVtfWNzYLW8Xtnd29/dLBYUeGscCkjUMWip6HJGGUk7aiipFeJAgKPEa63vg687sTIiQN+b1KIuIEaMipTzFSWnJL5aEdiTBSIUwmD/VK072xJeWVuu0RhapnTdeqFnXKrJkzwGVi5aQMcrTc0pc9CHEcEK4wQ1L2LTNSToqEopiRadGOJYkQHqMh6WvKUUCkk86OmcJTrQygHwr9uIIz9fdEigIpk8DTyQCpkVz0MvE/rx8r/9JJKY9iRTieL/JjBvXtWTNwQAXBiiWaICyo/ivEIyQQVrq/rARr8eRl0qnXLLNm3Z2XG1d5HQVwDE5ABVjgAjTALWiBNsDgETyDV/BmPBkvxrvxMY+uGPnMEfgD4/MH0vCZgw==</latexit><latexit sha1_base64="JLNmk+2oxMgHYBJcFeX4N1WBXuA=">AAACDHicbVDLSsNAFJ34rPVVdelmsAgtQkmKoMuiLtwUKtgHNDFMppN26GQSZiaFEPoBbvwVNy4UcesHuPNvnLRZaOuBgcM553LnHi9iVCrT/DZWVtfWNzYLW8Xtnd29/dLBYUeGscCkjUMWip6HJGGUk7aiipFeJAgKPEa63vg687sTIiQN+b1KIuIEaMipTzFSWnJL5aEdiTBSIUwmD/VK072xJeWVuu0RhapnTdeqFnXKrJkzwGVi5aQMcrTc0pc9CHEcEK4wQ1L2LTNSToqEopiRadGOJYkQHqMh6WvKUUCkk86OmcJTrQygHwr9uIIz9fdEigIpk8DTyQCpkVz0MvE/rx8r/9JJKY9iRTieL/JjBvXtWTNwQAXBiiWaICyo/ivEIyQQVrq/rARr8eRl0qnXLLNm3Z2XG1d5HQVwDE5ABVjgAjTALWiBNsDgETyDV/BmPBkvxrvxMY+uGPnMEfgD4/MH0vCZgw==</latexit>

�g / yv2
2tb

1 + tb2
�MD

<latexit sha1_base64="wUng0+zO8hMSa4dliw9RQvjvddE=">AAACG3icbVDLSsNAFJ3UV62vqks3g0UQhJIEQZdFXbgRKtgHNGmZTCft0MmDmZtCCfkPN/6KGxeKuBJc+DdO2yy09cDA4ZxzuXOPFwuuwDS/jcLK6tr6RnGztLW9s7tX3j9oqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOWNrqd+a8yk4lH4AJOYuQEZhNznlICWemXb6TMBBA+cWEYxRHgy7tqOLwlNbQxellpn4HXtLI/d9W5KvXLFrJoz4GVi5aSCctR75U+nH9EkYCFQQZTqWGYMbkokcCpYVnISxWJCR2TAOpqGJGDKTWe3ZfhEK33sR1K/EPBM/T2RkkCpSeDpZEBgqBa9qfif10nAv3RTHsYJsJDOF/mJwLqDaVG4zyWjICaaECq5/iumQ6KLAV3ntARr8eRl0rSrllm17s8rtau8jiI6QsfoFFnoAtXQLaqjBqLoET2jV/RmPBkvxrvxMY8WjHzmEP2B8fUDpMKgfQ==</latexit><latexit sha1_base64="wUng0+zO8hMSa4dliw9RQvjvddE=">AAACG3icbVDLSsNAFJ3UV62vqks3g0UQhJIEQZdFXbgRKtgHNGmZTCft0MmDmZtCCfkPN/6KGxeKuBJc+DdO2yy09cDA4ZxzuXOPFwuuwDS/jcLK6tr6RnGztLW9s7tX3j9oqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOWNrqd+a8yk4lH4AJOYuQEZhNznlICWemXb6TMBBA+cWEYxRHgy7tqOLwlNbQxellpn4HXtLI/d9W5KvXLFrJoz4GVi5aSCctR75U+nH9EkYCFQQZTqWGYMbkokcCpYVnISxWJCR2TAOpqGJGDKTWe3ZfhEK33sR1K/EPBM/T2RkkCpSeDpZEBgqBa9qfif10nAv3RTHsYJsJDOF/mJwLqDaVG4zyWjICaaECq5/iumQ6KLAV3ntARr8eRl0rSrllm17s8rtau8jiI6QsfoFFnoAtXQLaqjBqLoET2jV/RmPBkvxrvxMY8WjHzmEP2B8fUDpMKgfQ==</latexit><latexit sha1_base64="wUng0+zO8hMSa4dliw9RQvjvddE=">AAACG3icbVDLSsNAFJ3UV62vqks3g0UQhJIEQZdFXbgRKtgHNGmZTCft0MmDmZtCCfkPN/6KGxeKuBJc+DdO2yy09cDA4ZxzuXOPFwuuwDS/jcLK6tr6RnGztLW9s7tX3j9oqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOWNrqd+a8yk4lH4AJOYuQEZhNznlICWemXb6TMBBA+cWEYxRHgy7tqOLwlNbQxellpn4HXtLI/d9W5KvXLFrJoz4GVi5aSCctR75U+nH9EkYCFQQZTqWGYMbkokcCpYVnISxWJCR2TAOpqGJGDKTWe3ZfhEK33sR1K/EPBM/T2RkkCpSeDpZEBgqBa9qfif10nAv3RTHsYJsJDOF/mJwLqDaVG4zyWjICaaECq5/iumQ6KLAV3ntARr8eRl0rSrllm17s8rtau8jiI6QsfoFFnoAtXQLaqjBqLoET2jV/RmPBkvxrvxMY8WjHzmEP2B8fUDpMKgfQ==</latexit><latexit sha1_base64="wUng0+zO8hMSa4dliw9RQvjvddE=">AAACG3icbVDLSsNAFJ3UV62vqks3g0UQhJIEQZdFXbgRKtgHNGmZTCft0MmDmZtCCfkPN/6KGxeKuBJc+DdO2yy09cDA4ZxzuXOPFwuuwDS/jcLK6tr6RnGztLW9s7tX3j9oqiiRlDVoJCLZ9ohigoesARwEa8eSkcATrOWNrqd+a8yk4lH4AJOYuQEZhNznlICWemXb6TMBBA+cWEYxRHgy7tqOLwlNbQxellpn4HXtLI/d9W5KvXLFrJoz4GVi5aSCctR75U+nH9EkYCFQQZTqWGYMbkokcCpYVnISxWJCR2TAOpqGJGDKTWe3ZfhEK33sR1K/EPBM/T2RkkCpSeDpZEBgqBa9qfif10nAv3RTHsYJsJDOF/mJwLqDaVG4zyWjICaaECq5/iumQ6KLAV3ntARr8eRl0rSrllm17s8rtau8jiI6QsfoFFnoAtXQLaqjBqLoET2jV/RmPBkvxrvxMY8WjHzmEP2B8fUDpMKgfQ==</latexit>

Shift of blind spots

�M (0)
D = 1.25 ⇤MS

<latexit sha1_base64="XccEKKI6RWqMpkAq5Q+KT5BaBrw=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBGqYEiKohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpbPvbWFhcWl5Zza3l1zc2t7bNnd2GDGOBSR2HLBQtH0nCKCd1RRUjrUgQFPiMNP3h1dhvPhIhacjvVRIRN0B9TnsUI6UlzywcV73rh7RkH44uHKt8elT17jyzaFv2BHCeOBkpggw1z/zqdEMcB4QrzJCUbceOlJsioShmZJTvxJJECA9Rn7Q15Sgg0k0nx4/ggVa6sBcKXVzBifp7IkWBlEng684AqYGc9cbif147Vr1zN6U8ihXheLqoFzOoQjhOAnapIFixRBOEBdW3QjxAAmGl88rrEJzZl+dJo2w5tuXcnhQrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE2BpKJ</latexit><latexit sha1_base64="XccEKKI6RWqMpkAq5Q+KT5BaBrw=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBGqYEiKohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpbPvbWFhcWl5Zza3l1zc2t7bNnd2GDGOBSR2HLBQtH0nCKCd1RRUjrUgQFPiMNP3h1dhvPhIhacjvVRIRN0B9TnsUI6UlzywcV73rh7RkH44uHKt8elT17jyzaFv2BHCeOBkpggw1z/zqdEMcB4QrzJCUbceOlJsioShmZJTvxJJECA9Rn7Q15Sgg0k0nx4/ggVa6sBcKXVzBifp7IkWBlEng684AqYGc9cbif147Vr1zN6U8ihXheLqoFzOoQjhOAnapIFixRBOEBdW3QjxAAmGl88rrEJzZl+dJo2w5tuXcnhQrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE2BpKJ</latexit><latexit sha1_base64="XccEKKI6RWqMpkAq5Q+KT5BaBrw=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBGqYEiKohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpbPvbWFhcWl5Zza3l1zc2t7bNnd2GDGOBSR2HLBQtH0nCKCd1RRUjrUgQFPiMNP3h1dhvPhIhacjvVRIRN0B9TnsUI6UlzywcV73rh7RkH44uHKt8elT17jyzaFv2BHCeOBkpggw1z/zqdEMcB4QrzJCUbceOlJsioShmZJTvxJJECA9Rn7Q15Sgg0k0nx4/ggVa6sBcKXVzBifp7IkWBlEng684AqYGc9cbif147Vr1zN6U8ihXheLqoFzOoQjhOAnapIFixRBOEBdW3QjxAAmGl88rrEJzZl+dJo2w5tuXcnhQrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE2BpKJ</latexit><latexit sha1_base64="XccEKKI6RWqMpkAq5Q+KT5BaBrw=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBGqYEiKohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpbPvbWFhcWl5Zza3l1zc2t7bNnd2GDGOBSR2HLBQtH0nCKCd1RRUjrUgQFPiMNP3h1dhvPhIhacjvVRIRN0B9TnsUI6UlzywcV73rh7RkH44uHKt8elT17jyzaFv2BHCeOBkpggw1z/zqdEMcB4QrzJCUbceOlJsioShmZJTvxJJECA9Rn7Q15Sgg0k0nx4/ggVa6sBcKXVzBifp7IkWBlEng684AqYGc9cbif147Vr1zN6U8ihXheLqoFzOoQjhOAnapIFixRBOEBdW3QjxAAmGl88rrEJzZl+dJo2w5tuXcnhQrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE2BpKJ</latexit>

�M (0)
D = 5.05 ⇤MS

<latexit sha1_base64="tqx9XnDcTwOrQdTQIIC5GZ9tHpU=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsAhVMEzEohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpIPw2FhaXlldWc2v59Y3NrW1zZ7chw1hgUschC0XLR5IwykldUcVIKxIEBT4jTX94Nfabj0RIGvJ7lUTEDVCf0x7FSGnJMwvHVe/6IS3Bw9FF2Yblo6p355lFaMMJrHniZKQIMtQ886vTDXEcEK4wQ1K2HRgpN0VCUczIKN+JJYkQHqI+aWvKUUCkm06OH1kHWulavVDo4sqaqL8nUhRImQS+7gyQGshZbyz+57Vj1Tt3U8qjWBGOp4t6MbNUaI2TsLpUEKxYognCgupbLTxAAmGl88rrEJzZl+dJ48R2oO3cnhYrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE5IJKL</latexit><latexit sha1_base64="tqx9XnDcTwOrQdTQIIC5GZ9tHpU=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsAhVMEzEohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpIPw2FhaXlldWc2v59Y3NrW1zZ7chw1hgUschC0XLR5IwykldUcVIKxIEBT4jTX94Nfabj0RIGvJ7lUTEDVCf0x7FSGnJMwvHVe/6IS3Bw9FF2Yblo6p355lFaMMJrHniZKQIMtQ886vTDXEcEK4wQ1K2HRgpN0VCUczIKN+JJYkQHqI+aWvKUUCkm06OH1kHWulavVDo4sqaqL8nUhRImQS+7gyQGshZbyz+57Vj1Tt3U8qjWBGOp4t6MbNUaI2TsLpUEKxYognCgupbLTxAAmGl88rrEJzZl+dJ48R2oO3cnhYrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE5IJKL</latexit><latexit sha1_base64="tqx9XnDcTwOrQdTQIIC5GZ9tHpU=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsAhVMEzEohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpIPw2FhaXlldWc2v59Y3NrW1zZ7chw1hgUschC0XLR5IwykldUcVIKxIEBT4jTX94Nfabj0RIGvJ7lUTEDVCf0x7FSGnJMwvHVe/6IS3Bw9FF2Yblo6p355lFaMMJrHniZKQIMtQ886vTDXEcEK4wQ1K2HRgpN0VCUczIKN+JJYkQHqI+aWvKUUCkm06OH1kHWulavVDo4sqaqL8nUhRImQS+7gyQGshZbyz+57Vj1Tt3U8qjWBGOp4t6MbNUaI2TsLpUEKxYognCgupbLTxAAmGl88rrEJzZl+dJ48R2oO3cnhYrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE5IJKL</latexit><latexit sha1_base64="tqx9XnDcTwOrQdTQIIC5GZ9tHpU=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsAhVMEzEohuhqAs3hYr2AW0Mk+m0HTqZhJmJEEL9FTcuFHHrh7jzb5y2WWjrgQuHc+7l3nv8iFGpIPw2FhaXlldWc2v59Y3NrW1zZ7chw1hgUschC0XLR5IwykldUcVIKxIEBT4jTX94Nfabj0RIGvJ7lUTEDVCf0x7FSGnJMwvHVe/6IS3Bw9FF2Yblo6p355lFaMMJrHniZKQIMtQ886vTDXEcEK4wQ1K2HRgpN0VCUczIKN+JJYkQHqI+aWvKUUCkm06OH1kHWulavVDo4sqaqL8nUhRImQS+7gyQGshZbyz+57Vj1Tt3U8qjWBGOp4t6MbNUaI2TsLpUEKxYognCgupbLTxAAmGl88rrEJzZl+dJ48R2oO3cnhYrl1kcObAH9kEJOOAMVMANqIE6wCABz+AVvBlPxovxbnxMWxeMbKYA/sD4/AE5IJKL</latexit>
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• The singlet-doublet model is a generic model which can have blind spot.

• Tree-level coupling vanishes at the blind spot hence loop corrections  
become important.

• New blind spot will be shifted slightly after including one-loop corrections.

• At large TB or small value of y, singlet-doublet mixing is small. One-loop 
corrections of SI blind spot and SD scattering are both small.  

• Direct detection cannot fully cover the parameter space near blind spot, 
thus need some complementary approaches, like indirect detections and 
collider searches.
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