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Higgs portal for fermionic dark matter
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Higgs portal for fermionic dark matter
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•             is one of two lowest-dimensional  
gauge-invariant operators in SM. 

• Provides WIMP candidate. 
• Can be tested on current colliders.
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Higgs portal for fermionic dark matter
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[Beniwal et al.,1512.06458] [Cirelli et al., 1507.05519]

Pure electroweak singlet, 
doublet, triplet. 

Dark matter candidate only at 
Higgs threshold or too heavy 
for colliders.
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•             is one of two lowest-dimensional  
gauge-invariant operators in SM. 

• Provides WIMP candidate. 
• Can be tested on current colliders.
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[Beniwal et al.,1512.06458] [Cirelli et al., 1507.05519]

Pure electroweak singlet, 
doublet, triplet. 

Dark matter candidate only at 
Higgs threshold or too heavy 
for colliders.
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•             is one of two lowest-dimensional  
gauge-invariant operators in SM. 

• Provides WIMP candidate. 
• Can be tested on current colliders.
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Higgs portal for fermionic dark matter
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[Beniwal et al.,1512.06458] [Cirelli et al., 1507.05519]

Pure electroweak singlet, 
doublet, triplet. 

Dark matter candidate only at 
Higgs threshold or too heavy 
for colliders.
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[Dedes, Karamitros, 1403.7744]

Minimal renormalizable extensions: 
singlet-singlet, singlet-doublet, 
doublet-triplet. 

Tiny portal coupling: naturalness?

[ Freitas, Westhoff, Zupan,1506.04149]

[Lee et al., 0803.2932]

[Mahbubani, Senatore, hep-ph/0510064]

• Searches for mediators.
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•             is one of two lowest-dimensional  
gauge-invariant operators in SM. 

• Provides WIMP candidate. 
• Can be tested on current colliders.
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Singlet-triplet scenario



Singlet-triplet scenario

SU(2)2 majorana fields:             singlet       and triplet S
<latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit>

 T
<latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit>
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<latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit>
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<latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit>



Singlet-triplet scenario

Naturally smallSU(2)2 majorana fields:             singlet       and triplet S
<latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit>

 T
<latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit>
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<latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit>
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<latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit>



Singlet-triplet scenario

Naturally smallSU(2)2 majorana fields:             singlet       and triplet S
<latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit>

 T
<latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit>
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<latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit>
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<latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit>

Mass states are admixtures of       and                 S
<latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit><latexit sha1_base64="cd2+5SvqAmoVx/The108tGjVIag=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGieUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTP3mEzdWaPWAo5SHCe0rEQtG0UmNTmpF975bKvsVfwayTIKclCFHrVv66vQ0yxKukElqbTvwUwzH1KBgkk+KnczylLIh7fO2o4om3Ibj2bUTcuqUHom1caWQzNTfE2OaWDtKIteZUBzYRW8q/ue1M4yvwrFQaYZcsfmiOJMENZm+TnrCcIZy5AhlRrhbCRtQQxm6gIouhGDx5WXSOK8EfiW4uyhXr/M4CnAMJ3AGAVxCFW6hBnVg8AjP8ApvnvZevHfvY9664uUzR/AH3ucPf5uPEA==</latexit>

 T
<latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit><latexit sha1_base64="ca16ZAS+seHLsIdeQeheop1bRNo=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpAsYXYym4yZnVlmeoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1RKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWtVxnPIwoQMlYsEoOqnZTa3o1Xulsl/x5yCrJMhJGXLUeqWvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZXzsl507pk1gbVwrJXP09MaGJteMkcp0JxaFd9mbif14nw/gmnAiVZsgVWyyKM0lQk9nrpC8MZyjHjlBmhLuVsCE1lKELqOhCCJZfXiXNy0rgV4KHq3L1No+jAKdwBhcQwDVU4R5q0AAGj/AMr/Dmae/Fe/c+Fq1rXj5zAn/gff4AgR+PEQ==</latexit>

Spectrum (tree-level structure):

 l

 +

 h

mT �mS
<latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit>

µ2

mT �mS
<latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit>

✓ ' µ

mT �mS
<latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit>

µ = �v2/
p
2⇤

<latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit>

Mixing angle:



Couplings of dark fermions



Couplings of dark fermions

Pseudo-scalar case:
Couplings

Scalar case:
Couplings / 1, �µ

<latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit>

/ �5, �µ�5
<latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit>

Two physical scenarios, depending on parameters of the theory: 



Couplings of dark fermions

Pseudo-scalar case:
Couplings

Scalar case:
Couplings / 1, �µ

<latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit><latexit sha1_base64="h29YbH6ENyGhQpitgwDSPNJ97wo=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAQLCTsiqBl0MYygomB7LLMTibJkHkxMyuENYW/YmOhiK2/YeffOEm20MQDFw7n3Mu996SKUWOD4NsrLS2vrK6V1ysbm1vbO/7uXsvITGPSxJJJ3U6RIYwK0rTUMtJWmiCeMnKfDq8n/v0D0YZKcWdHisQc9QXtUYyskxL/IFJaKitheBr1EecoySOejRO/GtSCKeAiCQtSBQUaif8VdSXOOBEWM2RMJwyUjXOkLcWMjCtRZohCeIj6pOOoQJyYOJ/eP4bHTunCntSuhIVT9fdEjrgxI566To7swMx7E/E/r5PZ3mWcU6EySwSeLeplDLp/J2HALtUEWzZyBGFN3a0QD5BG2LrIKi6EcP7lRdI6q4VBLbw9r9avijjK4BAcgRMQggtQBzegAZoAg0fwDF7Bm/fkvXjv3sesteQVM/vgD7zPH9O3lfg=</latexit>

/ �5, �µ�5
<latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit><latexit sha1_base64="C1O1je9FxPYMiKi+m2tgtvznxDo=">AAACEHicbZDLSgMxFIYz9VbrbdSlm2ARXUiZEUWXRTcuK9gLdIYhk2ba0FyGJCOUoY/gxldx40IRty7d+TamF0Vbfwh8/OccTs4fp4xq43mfTmFhcWl5pbhaWlvf2Nxyt3caWmYKkzqWTKpWjDRhVJC6oYaRVqoI4jEjzbh/Nao374jSVIpbM0hJyFFX0IRiZKwVuYdBqmRqJAy6iHMUnR1/Ux7wbPhjR27Zq3hjwXnwp1AGU9Ui9yPoSJxxIgxmSOu276UmzJEyFDMyLAWZJinCfdQlbYsCcaLDfHzQEB5YpwMTqewTBo7d3xM54loPeGw7OTI9PVsbmf/V2plJLsKcijQzRODJoiRj0AYwSgd2qCLYsIEFhBW1f4W4hxTCxmZYsiH4syfPQ+Ok4nsV/+a0XL2cxlEEe2AfHAEfnIMquAY1UAcY3INH8AxenAfnyXl13iatBWc6swv+yHn/AhMdnJc=</latexit>

Two physical scenarios, depending on parameters of the theory: 

Connected through              
chiral rotation:

 l ! i�5 l
<latexit sha1_base64="f87+7e4KUhD6jyjIlgSoACD+jeo=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZUYUXRbduKxgH9AZhjtppg1NJkOSUcrQD3Djr7hxoYhbP8Cdf2PazkJbDwQO55zLzT1Rypk2rvvtLC2vrK6tlzbKm1vbO7uVvf2WlpkitEkkl6oTgaacJbRpmOG0kyoKIuK0HQ2vJ377nirNZHJnRikNBPQTFjMCxkphpeqnmoUc+4r1BwaUkg+Y+X0QAsJzPDNtyq25U+BF4hWkigo0wsqX35MkEzQxhIPWXc9NTZCDMoxwOi77maYpkCH0adfSBATVQT49ZoyPrdLDsVT2JQZP1d8TOQitRyKySQFmoOe9ifif181MfBnkLEkzQxMyWxRnHBuJJ83gHlOUGD6yBIhi9q+YDEABMba/si3Bmz95kbROa55b827PqvWroo4SOkRH6AR56ALV0Q1qoCYi6BE9o1f05jw5L8678zGLLjnFzAH6A+fzB5r9m1A=</latexit><latexit sha1_base64="f87+7e4KUhD6jyjIlgSoACD+jeo=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZUYUXRbduKxgH9AZhjtppg1NJkOSUcrQD3Djr7hxoYhbP8Cdf2PazkJbDwQO55zLzT1Rypk2rvvtLC2vrK6tlzbKm1vbO7uVvf2WlpkitEkkl6oTgaacJbRpmOG0kyoKIuK0HQ2vJ377nirNZHJnRikNBPQTFjMCxkphpeqnmoUc+4r1BwaUkg+Y+X0QAsJzPDNtyq25U+BF4hWkigo0wsqX35MkEzQxhIPWXc9NTZCDMoxwOi77maYpkCH0adfSBATVQT49ZoyPrdLDsVT2JQZP1d8TOQitRyKySQFmoOe9ifif181MfBnkLEkzQxMyWxRnHBuJJ83gHlOUGD6yBIhi9q+YDEABMba/si3Bmz95kbROa55b827PqvWroo4SOkRH6AR56ALV0Q1qoCYi6BE9o1f05jw5L8678zGLLjnFzAH6A+fzB5r9m1A=</latexit><latexit sha1_base64="f87+7e4KUhD6jyjIlgSoACD+jeo=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZUYUXRbduKxgH9AZhjtppg1NJkOSUcrQD3Djr7hxoYhbP8Cdf2PazkJbDwQO55zLzT1Rypk2rvvtLC2vrK6tlzbKm1vbO7uVvf2WlpkitEkkl6oTgaacJbRpmOG0kyoKIuK0HQ2vJ377nirNZHJnRikNBPQTFjMCxkphpeqnmoUc+4r1BwaUkg+Y+X0QAsJzPDNtyq25U+BF4hWkigo0wsqX35MkEzQxhIPWXc9NTZCDMoxwOi77maYpkCH0adfSBATVQT49ZoyPrdLDsVT2JQZP1d8TOQitRyKySQFmoOe9ifif181MfBnkLEkzQxMyWxRnHBuJJ83gHlOUGD6yBIhi9q+YDEABMba/si3Bmz95kbROa55b827PqvWroo4SOkRH6AR56ALV0Q1qoCYi6BE9o1f05jw5L8678zGLLjnFzAH6A+fzB5r9m1A=</latexit><latexit sha1_base64="f87+7e4KUhD6jyjIlgSoACD+jeo=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZUYUXRbduKxgH9AZhjtppg1NJkOSUcrQD3Djr7hxoYhbP8Cdf2PazkJbDwQO55zLzT1Rypk2rvvtLC2vrK6tlzbKm1vbO7uVvf2WlpkitEkkl6oTgaacJbRpmOG0kyoKIuK0HQ2vJ377nirNZHJnRikNBPQTFjMCxkphpeqnmoUc+4r1BwaUkg+Y+X0QAsJzPDNtyq25U+BF4hWkigo0wsqX35MkEzQxhIPWXc9NTZCDMoxwOi77maYpkCH0adfSBATVQT49ZoyPrdLDsVT2JQZP1d8TOQitRyKySQFmoOe9ifif181MfBnkLEkzQxMyWxRnHBuJJ83gHlOUGD6yBIhi9q+YDEABMba/si3Bmz95kbROa55b827PqvWroo4SOkRH6AR56ALV0Q1qoCYi6BE9o1f05jw5L8678zGLLjnFzAH6A+fzB5r9m1A=</latexit>

• Changes the sign of the mass term:

• Leads to pseudo-scalar (axial-vector) interactions:

 ̄h�µ l ! i ̄h�µ�5 l
<latexit sha1_base64="bQbHZWJSZMKXeNT7Zz8FvRzsMSY="></latexit><latexit sha1_base64="bQbHZWJSZMKXeNT7Zz8FvRzsMSY="></latexit><latexit sha1_base64="bQbHZWJSZMKXeNT7Zz8FvRzsMSY="></latexit><latexit sha1_base64="bQbHZWJSZMKXeNT7Zz8FvRzsMSY="></latexit>

�ml ̄l l ! ml ̄l l
<latexit sha1_base64="xG0P/5zDElUqh27wTcBzcL/b6x4=">AAACJnicdVDLSgMxFM34rPU16tJNsAhuLDMi6EYounFZwT6gHYZMmmlD8xiSjFKGfo0bf8WNi4qIOz/FTDsLbfVAuCfnnktyT5Qwqo3nfTpLyyura+uljfLm1vbOrru339QyVZg0sGRStSOkCaOCNAw1jLQTRRCPGGlFw5u833ogSlMp7s0oIQFHfUFjipGxUuhenUIeMtiNkMq6iabj/GJrXhTtDwxSSj7+5wndilf1poCLxC9IBRSoh+6k25M45UQYzJDWHd9LTJAhZShmZFzuppokCA9Rn3QsFYgTHWTTNcfw2Co9GEtljzBwqv6cyBDXesQj6+TIDPR8Lxf/6nVSE18GGRVJaojAs4filEEjYZ4Z7FFFsGEjSxBW1P4V4gFSCBubbNmG4M+vvEiaZ1Xfq/p355XadRFHCRyCI3ACfHABauAW1EEDYPAEXsAEvDnPzqvz7nzMrEtOMXMAfsH5+gbgXKYN</latexit><latexit sha1_base64="xG0P/5zDElUqh27wTcBzcL/b6x4=">AAACJnicdVDLSgMxFM34rPU16tJNsAhuLDMi6EYounFZwT6gHYZMmmlD8xiSjFKGfo0bf8WNi4qIOz/FTDsLbfVAuCfnnktyT5Qwqo3nfTpLyyura+uljfLm1vbOrru339QyVZg0sGRStSOkCaOCNAw1jLQTRRCPGGlFw5u833ogSlMp7s0oIQFHfUFjipGxUuhenUIeMtiNkMq6iabj/GJrXhTtDwxSSj7+5wndilf1poCLxC9IBRSoh+6k25M45UQYzJDWHd9LTJAhZShmZFzuppokCA9Rn3QsFYgTHWTTNcfw2Co9GEtljzBwqv6cyBDXesQj6+TIDPR8Lxf/6nVSE18GGRVJaojAs4filEEjYZ4Z7FFFsGEjSxBW1P4V4gFSCBubbNmG4M+vvEiaZ1Xfq/p355XadRFHCRyCI3ACfHABauAW1EEDYPAEXsAEvDnPzqvz7nzMrEtOMXMAfsH5+gbgXKYN</latexit><latexit sha1_base64="xG0P/5zDElUqh27wTcBzcL/b6x4=">AAACJnicdVDLSgMxFM34rPU16tJNsAhuLDMi6EYounFZwT6gHYZMmmlD8xiSjFKGfo0bf8WNi4qIOz/FTDsLbfVAuCfnnktyT5Qwqo3nfTpLyyura+uljfLm1vbOrru339QyVZg0sGRStSOkCaOCNAw1jLQTRRCPGGlFw5u833ogSlMp7s0oIQFHfUFjipGxUuhenUIeMtiNkMq6iabj/GJrXhTtDwxSSj7+5wndilf1poCLxC9IBRSoh+6k25M45UQYzJDWHd9LTJAhZShmZFzuppokCA9Rn3QsFYgTHWTTNcfw2Co9GEtljzBwqv6cyBDXesQj6+TIDPR8Lxf/6nVSE18GGRVJaojAs4filEEjYZ4Z7FFFsGEjSxBW1P4V4gFSCBubbNmG4M+vvEiaZ1Xfq/p355XadRFHCRyCI3ACfHABauAW1EEDYPAEXsAEvDnPzqvz7nzMrEtOMXMAfsH5+gbgXKYN</latexit><latexit sha1_base64="xG0P/5zDElUqh27wTcBzcL/b6x4=">AAACJnicdVDLSgMxFM34rPU16tJNsAhuLDMi6EYounFZwT6gHYZMmmlD8xiSjFKGfo0bf8WNi4qIOz/FTDsLbfVAuCfnnktyT5Qwqo3nfTpLyyura+uljfLm1vbOrru339QyVZg0sGRStSOkCaOCNAw1jLQTRRCPGGlFw5u833ogSlMp7s0oIQFHfUFjipGxUuhenUIeMtiNkMq6iabj/GJrXhTtDwxSSj7+5wndilf1poCLxC9IBRSoh+6k25M45UQYzJDWHd9LTJAhZShmZFzuppokCA9Rn3QsFYgTHWTTNcfw2Co9GEtljzBwqv6cyBDXesQj6+TIDPR8Lxf/6nVSE18GGRVJaojAs4filEEjYZ4Z7FFFsGEjSxBW1P4V4gFSCBubbNmG4M+vvEiaZ1Xfq/p355XadRFHCRyCI3ACfHABauAW1EEDYPAEXsAEvDnPzqvz7nzMrEtOMXMAfsH5+gbgXKYN</latexit>



Relic density



LEP

�/⇤ = 2⇥ 10�3[GeV]�1
<latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit>

pseudo-scalar branch

scalar branch

Blue/green: ⌦ h2 = 0.1199± 0.0022
<latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit>

[Planck coll., 1502.01589]

Relic density



LEP

�/⇤ = 2⇥ 10�3[GeV]�1
<latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit>

pseudo-scalar branch

scalar branch

Blue/green: ⌦ h2 = 0.1199± 0.0022
<latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit>

[Planck coll., 1502.01589]

Relic density

ann.

co-ann.ann.

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>

 l

 l

 +

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>

Annihilation

q

q h

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="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

Co-annihilation  
+ further decay to  l

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>

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>

 l

 +

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>

 l

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>

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="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

 +
<latexit sha1_base64="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

Co-annihilation



(ann. from higgs resonance)
�/⇤ = 2⇥ 10�3[GeV]�1

<latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit>

pseudo-scalar branch

scalar branch

LEP

ann (co-ann.)

co-ann. + decays

Direct detection



(ann. from higgs resonance)
�/⇤ = 2⇥ 10�3[GeV]�1

<latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit>

pseudo-scalar branch

scalar branch

LEP

ann (co-ann.)

co-ann. + decays

Direct detection
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q

q

/ �v

⇤
⇥ ✓

<latexit sha1_base64="miiuhdZcy7XEpUmsKhXCTbDrY9Y=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQiKCLotuXLioYB/QhDKZTNqhkwczN4US8hdu/BU3LhRxqzv/xmmahbYeGDiccw937vFTwRXY9rexsrq2vrFZ26pv7+zu7ZsHhx2VZJKyNk1EIns+UUzwmLWBg2C9VDIS+YJ1/fHNzO9OmFQ8iR9gmjIvIsOYh5wS0NLAtNxUJikk2A0lobkrdDQgeFLk7l1JCxd4xBR2YcSADMyGbdkl8DJxKtJAFVoD88sNEppFLAYqiFJ9x07By4kETgUr6m6mWEromAxZX9OY6F1eXt5V4FOtBDhMpH4x4FL9nchJpNQ08vVkRGCkFr2Z+J/XzyC88nIepxmwmM4XhZnAuodZSTjgklEQU00IlVz/FdMR0QWBrrKuS3AWT14mnXPLsS3n/qLRvK7qqKFjdILOkIMuURPdohZqI4oe0TN6RW/Gk/FivBsf89EVo8ocoT8wPn8AHJagfw==</latexit><latexit sha1_base64="miiuhdZcy7XEpUmsKhXCTbDrY9Y=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQiKCLotuXLioYB/QhDKZTNqhkwczN4US8hdu/BU3LhRxqzv/xmmahbYeGDiccw937vFTwRXY9rexsrq2vrFZ26pv7+zu7ZsHhx2VZJKyNk1EIns+UUzwmLWBg2C9VDIS+YJ1/fHNzO9OmFQ8iR9gmjIvIsOYh5wS0NLAtNxUJikk2A0lobkrdDQgeFLk7l1JCxd4xBR2YcSADMyGbdkl8DJxKtJAFVoD88sNEppFLAYqiFJ9x07By4kETgUr6m6mWEromAxZX9OY6F1eXt5V4FOtBDhMpH4x4FL9nchJpNQ08vVkRGCkFr2Z+J/XzyC88nIepxmwmM4XhZnAuodZSTjgklEQU00IlVz/FdMR0QWBrrKuS3AWT14mnXPLsS3n/qLRvK7qqKFjdILOkIMuURPdohZqI4oe0TN6RW/Gk/FivBsf89EVo8ocoT8wPn8AHJagfw==</latexit><latexit sha1_base64="miiuhdZcy7XEpUmsKhXCTbDrY9Y=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQiKCLotuXLioYB/QhDKZTNqhkwczN4US8hdu/BU3LhRxqzv/xmmahbYeGDiccw937vFTwRXY9rexsrq2vrFZ26pv7+zu7ZsHhx2VZJKyNk1EIns+UUzwmLWBg2C9VDIS+YJ1/fHNzO9OmFQ8iR9gmjIvIsOYh5wS0NLAtNxUJikk2A0lobkrdDQgeFLk7l1JCxd4xBR2YcSADMyGbdkl8DJxKtJAFVoD88sNEppFLAYqiFJ9x07By4kETgUr6m6mWEromAxZX9OY6F1eXt5V4FOtBDhMpH4x4FL9nchJpNQ08vVkRGCkFr2Z+J/XzyC88nIepxmwmM4XhZnAuodZSTjgklEQU00IlVz/FdMR0QWBrrKuS3AWT14mnXPLsS3n/qLRvK7qqKFjdILOkIMuURPdohZqI4oe0TN6RW/Gk/FivBsf89EVo8ocoT8wPn8AHJagfw==</latexit><latexit sha1_base64="miiuhdZcy7XEpUmsKhXCTbDrY9Y=">AAACF3icbVDLSsNAFJ34rPUVdelmsAiuQiKCLotuXLioYB/QhDKZTNqhkwczN4US8hdu/BU3LhRxqzv/xmmahbYeGDiccw937vFTwRXY9rexsrq2vrFZ26pv7+zu7ZsHhx2VZJKyNk1EIns+UUzwmLWBg2C9VDIS+YJ1/fHNzO9OmFQ8iR9gmjIvIsOYh5wS0NLAtNxUJikk2A0lobkrdDQgeFLk7l1JCxd4xBR2YcSADMyGbdkl8DJxKtJAFVoD88sNEppFLAYqiFJ9x07By4kETgUr6m6mWEromAxZX9OY6F1eXt5V4FOtBDhMpH4x4FL9nchJpNQ08vVkRGCkFr2Z+J/XzyC88nIepxmwmM4XhZnAuodZSTjgklEQU00IlVz/FdMR0QWBrrKuS3AWT14mnXPLsS3n/qLRvK7qqKFjdILOkIMuURPdohZqI4oe0TN6RW/Gk/FivBsf89EVo8ocoT8wPn8AHJagfw==</latexit>

LEP

Direct detection bounds

mC < ml
<latexit sha1_base64="HBFxYWiaGjCjae+sTW9O/AMcC2c=">AAAB7nicbVA9SwNBEJ2LXzF+RQUbm8UgWIU7Gy0sgmksE/CSQHKce5u9ZMnu3rG7J4QjP8LGQhFbf4+djb/FzUehiQ8GHu/NMDMvSjnTxnW/nMLa+sbmVnG7tLO7t39QPjxq6SRThPok4YnqRFhTziT1DTOcdlJFsYg4bUej+tRvP1KlWSLvzTilgcADyWJGsLFSW4T1GxHysFxxq+4MaJV4C1KpnTS/HwCgEZY/e/2EZIJKQzjWuuu5qQlyrAwjnE5KvUzTFJMRHtCupRILqoN8du4EnVulj+JE2ZIGzdTfEzkWWo9FZDsFNkO97E3F/7xuZuLrIGcyzQyVZL4ozjgyCZr+jvpMUWL42BJMFLO3IjLEChNjEyrZELzll1dJ67LquVWvadO4hTmKcApncAEeXEEN7qABPhAYwRO8wKuTOs/Om/M+by04i5lj+APn4wdxYJEk</latexit><latexit sha1_base64="1FpyfaBQm1feAmyVGdI/3psAiUg=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWIWksEzAPSJZldjKbDJmZXWZmhbDkI2wsFLG18S/8Ajsbv8XJo9DEAxcO59zLvfeECWfauO6Xk1tb39jcym8Xdnb39g+Kh0ctHaeK0CaJeaw6IdaUM0mbhhlOO4miWISctsNRbeq376nSLJZ3ZpxQX+CBZBEj2FipLYLajQh4UCy5ZXcGtEq8BSlVThrf7L36UQ+Kn71+TFJBpSEca9313MT4GVaGEU4nhV6qaYLJCA9o11KJBdV+Njt3gs6t0kdRrGxJg2bq74kMC63HIrSdApuhXvam4n9eNzXRtZ8xmaSGSjJfFKUcmRhNf0d9pigxfGwJJorZWxEZYoWJsQkVbAje8surpHVZ9tyy17BpVGGOPJzCGVyAB1dQgVuoQxMIjOABnuDZSZxH58V5nbfmnMXMMfyB8/YDwqGS4A==</latexit><latexit sha1_base64="1FpyfaBQm1feAmyVGdI/3psAiUg=">AAAB7nicbVC7SgNBFL0bXzG+ooKNzWAQrMKujRYWIWksEzAPSJZldjKbDJmZXWZmhbDkI2wsFLG18S/8Ajsbv8XJo9DEAxcO59zLvfeECWfauO6Xk1tb39jcym8Xdnb39g+Kh0ctHaeK0CaJeaw6IdaUM0mbhhlOO4miWISctsNRbeq376nSLJZ3ZpxQX+CBZBEj2FipLYLajQh4UCy5ZXcGtEq8BSlVThrf7L36UQ+Kn71+TFJBpSEca9313MT4GVaGEU4nhV6qaYLJCA9o11KJBdV+Njt3gs6t0kdRrGxJg2bq74kMC63HIrSdApuhXvam4n9eNzXRtZ8xmaSGSjJfFKUcmRhNf0d9pigxfGwJJorZWxEZYoWJsQkVbAje8surpHVZ9tyy17BpVGGOPJzCGVyAB1dQgVuoQxMIjOABnuDZSZxH58V5nbfmnMXMMfyB8/YDwqGS4A==</latexit><latexit sha1_base64="kKHGmpnDM1LG6QC2742aHDRkbgc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZstLAIprGMYD4gOY69zV6yZHfv2N0TwpEfYWOhiK2/x85/4ya5QhMfDDzem2FmXpQKbizG315pY3Nre6e8W9nbPzg8qh6fdEySacraNBGJ7kXEMMEVa1tuBeulmhEZCdaNJs25331i2vBEPdppygJJRorHnBLrpK4Mm7cyFGG1hut4AbRO/ILUoEArrH4NhgnNJFOWCmJM38epDXKiLaeCzSqDzLCU0AkZsb6jikhmgnxx7gxdOGWI4kS7UhYt1N8TOZHGTGXkOiWxY7PqzcX/vH5m45sg5yrNLFN0uSjOBLIJmv+OhlwzasXUEUI1d7ciOiaaUOsSqrgQ/NWX10nnqu7juv+Aa427Io4ynME5XIIP19CAe2hBGyhM4Ble4c1LvRfv3ftYtpa8YuYU/sD7/AHiuY8/</latexit>

r = 3
<latexit sha1_base64="n38xbhpWv2tzV9tLKVfQD3fBdbI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1ItQ8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9KBvznvlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjtZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2mcdRhCM4hlPw4ApqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/OP41u</latexit><latexit sha1_base64="n38xbhpWv2tzV9tLKVfQD3fBdbI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1ItQ8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9KBvznvlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjtZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2mcdRhCM4hlPw4ApqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/OP41u</latexit><latexit sha1_base64="n38xbhpWv2tzV9tLKVfQD3fBdbI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1ItQ8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9KBvznvlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjtZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2mcdRhCM4hlPw4ApqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/OP41u</latexit><latexit sha1_base64="n38xbhpWv2tzV9tLKVfQD3fBdbI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1ItQ8OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9KBvznvlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/NTp2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjtZ0IlKXLF5ovCVBKMyfRv0heaM5RjSyjTwt5K2JBqytCmU7IheIsvL5PmWdVzq979RaV2mcdRhCM4hlPw4ApqcAd1aACDATzDK7w50nlx3p2PeWvByWcO4Q+czx/OP41u</latexit>

2
<latexit sha1_base64="gbR0ZYL4X13r4+kmsjVC6jj//NE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeIWMqg==</latexit><latexit sha1_base64="gbR0ZYL4X13r4+kmsjVC6jj//NE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeIWMqg==</latexit><latexit sha1_base64="gbR0ZYL4X13r4+kmsjVC6jj//NE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeIWMqg==</latexit><latexit sha1_base64="gbR0ZYL4X13r4+kmsjVC6jj//NE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeIWMqg==</latexit>

1
<latexit sha1_base64="BvovSkgKnUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgKnUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgKnUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit><latexit sha1_base64="BvovSkgKnUvawkB6AcrjQGLE9QU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv1Wh5HEc7gHC7Bgxuowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AdwGMqQ==</latexit>

0.5
<latexit sha1_base64="n8nodrN9J2UWdFov/uuTTAcbTBU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8eK1hbaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmlldW19o7xZ2dre2d2r7h88miTTjDdZIhPdDqnhUijeRIGSt1PNaRxK3gpHN1O/9cS1EYl6wHHKg5gOlIgEo2ile8+96FVrnuvNQJaJX5AaFGj0ql/dfsKymCtkkhrT8b0Ug5xqFEzySaWbGZ5SNqID3rFU0ZibIJ+dOiEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DrIhUoz5IrNF0WZJJiQ6d+kLzRnKMeWUKaFvZWwIdWUoU2nYkPwF19eJo9nru+5/t15rX5ZxFGGIziGU/DhCupwCw1oAoMBPMMrvDnSeXHenY95a8kpZg7hD5zPH1XwjR8=</latexit><latexit sha1_base64="n8nodrN9J2UWdFov/uuTTAcbTBU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8eK1hbaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmlldW19o7xZ2dre2d2r7h88miTTjDdZIhPdDqnhUijeRIGSt1PNaRxK3gpHN1O/9cS1EYl6wHHKg5gOlIgEo2ile8+96FVrnuvNQJaJX5AaFGj0ql/dfsKymCtkkhrT8b0Ug5xqFEzySaWbGZ5SNqID3rFU0ZibIJ+dOiEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DrIhUoz5IrNF0WZJJiQ6d+kLzRnKMeWUKaFvZWwIdWUoU2nYkPwF19eJo9nru+5/t15rX5ZxFGGIziGU/DhCupwCw1oAoMBPMMrvDnSeXHenY95a8kpZg7hD5zPH1XwjR8=</latexit><latexit sha1_base64="n8nodrN9J2UWdFov/uuTTAcbTBU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8eK1hbaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmlldW19o7xZ2dre2d2r7h88miTTjDdZIhPdDqnhUijeRIGSt1PNaRxK3gpHN1O/9cS1EYl6wHHKg5gOlIgEo2ile8+96FVrnuvNQJaJX5AaFGj0ql/dfsKymCtkkhrT8b0Ug5xqFEzySaWbGZ5SNqID3rFU0ZibIJ+dOiEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DrIhUoz5IrNF0WZJJiQ6d+kLzRnKMeWUKaFvZWwIdWUoU2nYkPwF19eJo9nru+5/t15rX5ZxFGGIziGU/DhCupwCw1oAoMBPMMrvDnSeXHenY95a8kpZg7hD5zPH1XwjR8=</latexit><latexit sha1_base64="n8nodrN9J2UWdFov/uuTTAcbTBU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0jEr2PBi8eK1hbaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmlldW19o7xZ2dre2d2r7h88miTTjDdZIhPdDqnhUijeRIGSt1PNaRxK3gpHN1O/9cS1EYl6wHHKg5gOlIgEo2ile8+96FVrnuvNQJaJX5AaFGj0ql/dfsKymCtkkhrT8b0Ug5xqFEzySaWbGZ5SNqID3rFU0ZibIJ+dOiEnVumTKNG2FJKZ+nsip7Ex4zi0nTHFoVn0puJ/XifD6DrIhUoz5IrNF0WZJJiQ6d+kLzRnKMeWUKaFvZWwIdWUoU2nYkPwF19eJo9nru+5/t15rX5ZxFGGIziGU/DhCupwCw1oAoMBPMMrvDnSeXHenY95a8kpZg7hD5zPH1XwjR8=</latexit>

4
<latexit sha1_base64="AFgaSpHuu7MOXqSW/UJtw12Uf4E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir16zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ae42MrA==</latexit><latexit sha1_base64="OZ8LT1EyC+7GS+BdBOVeHTZmgsk=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Vjw4rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBsWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrzugyjCqdwBhfgww004R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABFPi4I=</latexit><latexit sha1_base64="OZ8LT1EyC+7GS+BdBOVeHTZmgsk=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Vjw4rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBsWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrzugyjCqdwBhfgww004R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABFPi4I=</latexit><latexit sha1_base64="OZ8LT1EyC+7GS+BdBOVeHTZmgsk=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Vjw4rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBsWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrzugyjCqdwBhfgww004R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABFPi4I=</latexit>

r =
�

⇤


10�3

GeV

�

<latexit sha1_base64="yIbSJME+KJLfBgzjnNPWXuXv9+I="></latexit><latexit sha1_base64="yIbSJME+KJLfBgzjnNPWXuXv9+I="></latexit><latexit sha1_base64="yIbSJME+KJLfBgzjnNPWXuXv9+I="></latexit><latexit sha1_base64="yIbSJME+KJLfBgzjnNPWXuXv9+I="></latexit>
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q

q
 +

<latexit sha1_base64="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

 l

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>

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>

l+
<latexit sha1_base64="QxC7y7qYUGCpzWmIxYhh6CoXV9E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSvXg865UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu7qNSu8ziKcATHcAoeXEINbqEODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QPuvI2N</latexit><latexit sha1_base64="QxC7y7qYUGCpzWmIxYhh6CoXV9E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSvXg865UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu7qNSu8ziKcATHcAoeXEINbqEODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QPuvI2N</latexit><latexit sha1_base64="QxC7y7qYUGCpzWmIxYhh6CoXV9E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSvXg865UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu7qNSu8ziKcATHcAoeXEINbqEODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QPuvI2N</latexit><latexit sha1_base64="QxC7y7qYUGCpzWmIxYhh6CoXV9E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzDhBP6IDyUPOqLHSvXg865UrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwis/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8r3pu1bu7qNSu8ziKcATHcAoeXEINbqEODWAwgGd4hTdHOC/Ou/Mxby04+cwh/IHz+QPuvI2N</latexit>

⌫
<latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit>

j
<latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit>

 l

 �
<latexit sha1_base64="8V/EwJHDGaBm4tIgbmDqM+2JFjY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJVJY9P1vb2V1bX1js7BV3N7Z3dsvHRw2rE4N43WmpTatiFouheJ1FCh5KzGcxpHkzWh0O/WbT9xYodUDjhMexnSgRF8wik5qdBIruufdUtmv+DOQZRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4pdlLLE8pGdMDbjioacxtms2sn5NQpPdLXxpVCMlN/T2Q0tnYcR64zpji0i95U/M9rp9i/DjOhkhS5YvNF/VQS1GT6OukJwxnKsSOUGeFuJWxIDWXoAiq6EILFl5dJ46IS+JXg/rJcvcnjKMAxnMAZBHAFVbiDGtSBwSM8wyu8edp78d69j3nripfPHMEfeJ8/RgOO6g==</latexit><latexit sha1_base64="8V/EwJHDGaBm4tIgbmDqM+2JFjY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJVJY9P1vb2V1bX1js7BV3N7Z3dsvHRw2rE4N43WmpTatiFouheJ1FCh5KzGcxpHkzWh0O/WbT9xYodUDjhMexnSgRF8wik5qdBIruufdUtmv+DOQZRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4pdlLLE8pGdMDbjioacxtms2sn5NQpPdLXxpVCMlN/T2Q0tnYcR64zpji0i95U/M9rp9i/DjOhkhS5YvNF/VQS1GT6OukJwxnKsSOUGeFuJWxIDWXoAiq6EILFl5dJ46IS+JXg/rJcvcnjKMAxnMAZBHAFVbiDGtSBwSM8wyu8edp78d69j3nripfPHMEfeJ8/RgOO6g==</latexit><latexit sha1_base64="8V/EwJHDGaBm4tIgbmDqM+2JFjY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJVJY9P1vb2V1bX1js7BV3N7Z3dsvHRw2rE4N43WmpTatiFouheJ1FCh5KzGcxpHkzWh0O/WbT9xYodUDjhMexnSgRF8wik5qdBIruufdUtmv+DOQZRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4pdlLLE8pGdMDbjioacxtms2sn5NQpPdLXxpVCMlN/T2Q0tnYcR64zpji0i95U/M9rp9i/DjOhkhS5YvNF/VQS1GT6OukJwxnKsSOUGeFuJWxIDWXoAiq6EILFl5dJ46IS+JXg/rJcvcnjKMAxnMAZBHAFVbiDGtSBwSM8wyu8edp78d69j3nripfPHMEfeJ8/RgOO6g==</latexit><latexit sha1_base64="8V/EwJHDGaBm4tIgbmDqM+2JFjY=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnk2TM7Mwy0yuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJVJY9P1vb2V1bX1js7BV3N7Z3dsvHRw2rE4N43WmpTatiFouheJ1FCh5KzGcxpHkzWh0O/WbT9xYodUDjhMexnSgRF8wik5qdBIruufdUtmv+DOQZRLkpAw5at3SV6enWRpzhUxSa9uBn2CYUYOCST4pdlLLE8pGdMDbjioacxtms2sn5NQpPdLXxpVCMlN/T2Q0tnYcR64zpji0i95U/M9rp9i/DjOhkhS5YvNF/VQS1GT6OukJwxnKsSOUGeFuJWxIDWXoAiq6EILFl5dJ46IS+JXg/rJcvcnjKMAxnMAZBHAFVbiDGtSBwSM8wyu8edp78d69j3nripfPHMEfeJ8/RgOO6g==</latexit>

j0
<latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</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>

✓
<latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit>

✓
<latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit>

�M = 15� 30 GeV
<latexit sha1_base64="34iseQGtRB0ZhuCpsNYjRMCirco=">AAACB3icdVDLSmNBEO3rY3SijhldClIYBtwYun3M6EIQFXQjKJgoJCH07VS0se+D7rqD4ZKdG3/FjQsHcesvuPNv7MQIo+iBgsM5VVTVCVOjHXH+HAwNj4x+Gxv/XpiYnPoxXfw5U3VJZhVWVGISexpKh0bHWCFNBk9TizIKDZ6EFzs9/+QvWqeT+Jg6KTYieRbrtlaSvNQsztd30ZCEA9gEsQZLsMKhTnhJOexhtdsslnh5jYuN3xx4mffRJ+tiRYAYKCU2wGGz+FRvJSqLMCZlpHM1wVNq5NKSVga7hXrmMJXqQp5hzdNYRugaef+PLvzySgvaifUVE/TV/ydyGTnXiULfGUk6dx+9nviZV8uovd7IdZxmhLF6XdTODFACvVCgpS0qMh1PpLLa3wrqXFqpyEdX8CG8fQpfk+pyWfCyOFotbW0P4hhnc2yBLTLB/rAtts8OWYUpdsVu2B37F1wHt8F98PDaOhQMZmbZOwSPL8pUlro=</latexit><latexit sha1_base64="34iseQGtRB0ZhuCpsNYjRMCirco=">AAACB3icdVDLSmNBEO3rY3SijhldClIYBtwYun3M6EIQFXQjKJgoJCH07VS0se+D7rqD4ZKdG3/FjQsHcesvuPNv7MQIo+iBgsM5VVTVCVOjHXH+HAwNj4x+Gxv/XpiYnPoxXfw5U3VJZhVWVGISexpKh0bHWCFNBk9TizIKDZ6EFzs9/+QvWqeT+Jg6KTYieRbrtlaSvNQsztd30ZCEA9gEsQZLsMKhTnhJOexhtdsslnh5jYuN3xx4mffRJ+tiRYAYKCU2wGGz+FRvJSqLMCZlpHM1wVNq5NKSVga7hXrmMJXqQp5hzdNYRugaef+PLvzySgvaifUVE/TV/ydyGTnXiULfGUk6dx+9nviZV8uovd7IdZxmhLF6XdTODFACvVCgpS0qMh1PpLLa3wrqXFqpyEdX8CG8fQpfk+pyWfCyOFotbW0P4hhnc2yBLTLB/rAtts8OWYUpdsVu2B37F1wHt8F98PDaOhQMZmbZOwSPL8pUlro=</latexit><latexit sha1_base64="34iseQGtRB0ZhuCpsNYjRMCirco=">AAACB3icdVDLSmNBEO3rY3SijhldClIYBtwYun3M6EIQFXQjKJgoJCH07VS0se+D7rqD4ZKdG3/FjQsHcesvuPNv7MQIo+iBgsM5VVTVCVOjHXH+HAwNj4x+Gxv/XpiYnPoxXfw5U3VJZhVWVGISexpKh0bHWCFNBk9TizIKDZ6EFzs9/+QvWqeT+Jg6KTYieRbrtlaSvNQsztd30ZCEA9gEsQZLsMKhTnhJOexhtdsslnh5jYuN3xx4mffRJ+tiRYAYKCU2wGGz+FRvJSqLMCZlpHM1wVNq5NKSVga7hXrmMJXqQp5hzdNYRugaef+PLvzySgvaifUVE/TV/ydyGTnXiULfGUk6dx+9nviZV8uovd7IdZxmhLF6XdTODFACvVCgpS0qMh1PpLLa3wrqXFqpyEdX8CG8fQpfk+pyWfCyOFotbW0P4hhnc2yBLTLB/rAtts8OWYUpdsVu2B37F1wHt8F98PDaOhQMZmbZOwSPL8pUlro=</latexit><latexit sha1_base64="34iseQGtRB0ZhuCpsNYjRMCirco=">AAACB3icdVDLSmNBEO3rY3SijhldClIYBtwYun3M6EIQFXQjKJgoJCH07VS0se+D7rqD4ZKdG3/FjQsHcesvuPNv7MQIo+iBgsM5VVTVCVOjHXH+HAwNj4x+Gxv/XpiYnPoxXfw5U3VJZhVWVGISexpKh0bHWCFNBk9TizIKDZ6EFzs9/+QvWqeT+Jg6KTYieRbrtlaSvNQsztd30ZCEA9gEsQZLsMKhTnhJOexhtdsslnh5jYuN3xx4mffRJ+tiRYAYKCU2wGGz+FRvJSqLMCZlpHM1wVNq5NKSVga7hXrmMJXqQp5hzdNYRugaef+PLvzySgvaifUVE/TV/ydyGTnXiULfGUk6dx+9nviZV8uovd7IdZxmhLF6XdTODFACvVCgpS0qMh1PpLLa3wrqXFqpyEdX8CG8fQpfk+pyWfCyOFotbW0P4hhnc2yBLTLB/rAtts8OWYUpdsVu2B37F1wHt8F98PDaOhQMZmbZOwSPL8pUlro=</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>

j
<latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit><latexit sha1_base64="lmQYKJWXzkz2O2NQWqCj9fAOmNo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF49V7Ae0oWy2k3btZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3n1BpHssHM0nQj+hQ8pAzaqx0Tx775Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rwys+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qnlv17i4r9es8jiKcwCmcgwc1qMMtNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ACaUjRg=</latexit>

j0
<latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit><latexit sha1_base64="3FAD0dDIA5HC8aHRAXHIK5tlejA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE0GPRi8cq9gPaUDbbSbt2swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+WDGSfoR3QgecgZNVa6fzztlStu1Z2BLBMvJxXIUe+Vv7r9mKURSsME1brjuYnxM6oMZwInpW6qMaFsRAfYsVTSCLWfzS6dkBOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HBKNgRv8eVl0jyvem7Vu7uo1K7zOIpwBMdwBh5cQg1uoQ4NYBDCM7zCmzNyXpx352PeWnDymUP4A+fzBzF6jR8=</latexit>

 l

 +
<latexit sha1_base64="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

 h

W ⇤
<latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit>

l�
<latexit sha1_base64="oQNbFGxKzUrw1l0TLoEn7kqrHvI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpXjye9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVz236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHxxI2P</latexit><latexit sha1_base64="oQNbFGxKzUrw1l0TLoEn7kqrHvI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpXjye9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVz236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHxxI2P</latexit><latexit sha1_base64="oQNbFGxKzUrw1l0TLoEn7kqrHvI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpXjye9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVz236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHxxI2P</latexit><latexit sha1_base64="oQNbFGxKzUrw1l0TLoEn7kqrHvI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2g9oY9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJYPZpygH9GB5CFn1FjpXjye9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVz236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHxxI2P</latexit>

⌫
<latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit>

✓
<latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit><latexit sha1_base64="P5sZ/wNYssFn3bDQX/hKI9jyUtc=">AAAB7XicdVDLSgNBEJyNrxhfUY9eBoPgaZn1GW9BLx4jmAckS5idzCZjZneWmV4hLPkHLx4U8er/ePNvnGwiqGhBQ1HVTXdXkEhhgJAPp7CwuLS8Ulwtra1vbG6Vt3eaRqWa8QZTUul2QA2XIuYNECB5O9GcRoHkrWB0NfVb91wboeJbGCfcj+ggFqFgFKzU7MKQA+2VK8Q9Jd7FGcHEJTlyUvWOPezNlQqao94rv3f7iqURj4FJakzHIwn4GdUgmOSTUjc1PKFsRAe8Y2lMI278LL92gg+s0seh0rZiwLn6fSKjkTHjKLCdEYWh+e1Nxb+8Tgph1c9EnKTAYzZbFKYSg8LT13FfaM5Aji2hTAt7K2ZDqikDG1DJhvD1Kf6fNI9cj7jezUmldjmPo4j20D46RB46RzV0jeqogRi6Qw/oCT07ynl0XpzXWWvBmc/soh9w3j4B1XCPSg==</latexit>

 h

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="sTrCSpxzTDGZCCj4kR3LU08MnyY=">AAAB7XicbVDJSgNBEK2JW4xb1KOX1iAEhDDjRY9BLx4jmAWSIfR0epI2vQzdPUIY8g9ePCji1d/wG7z5Id7tLAdNfFDweK+KqnpRwpmxvv/l5VZW19Y38puFre2d3b3i/kHDqFQTWieKK92KsKGcSVq3zHLaSjTFIuK0GQ2vJ37zgWrDlLyzo4SGAvclixnB1kmNTmJY96xbLPkVfwq0TII5KVWPy98fAFDrFj87PUVSQaUlHBvTDvzEhhnWlhFOx4VOamiCyRD3adtRiQU1YTa9doxOndJDsdKupEVT9fdEhoUxIxG5ToHtwCx6E/E/r53a+DLMmExSSyWZLYpTjqxCk9dRj2lKLB85golm7lZEBlhjYl1ABRdCsPjyMmmcVwK/Ety6NK5ghjwcwQmUIYALqMIN1KAOBO7hEZ7hxVPek/fqvc1ac9585hD+wHv/AUfgkSI=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="BxmkIo4j88yyOeAnVtOv5TWRIKk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eRoMQEcKuFz0GvXiMYB6QXcLsZDYZMzuzzMwKYck36MWDIl79Dz/Bmx/i3cnjoIkFDUVVN91dYcKZNq775eSWlldW1/LrhY3Nre2d4u5eQ8tUEVonkkvVCrGmnAlaN8xw2koUxXHIaTMcXI395j1Vmklxa4YJDWLcEyxiBBsrNfxEs85pp1hyK+4EaJF4M1KqHpa/Px78k1qn+Ol3JUljKgzhWOu25yYmyLAyjHA6KvippgkmA9yjbUsFjqkOssm1I3RslS6KpLIlDJqovycyHGs9jEPbGWPT1/PeWPzPa6cmuggyJpLUUEGmi6KUIyPR+HXUZYoSw4eWYKKYvRWRPlaYGBtQwYbgzb+8SBpnFc+teDc2jUuYIg8HcARl8OAcqnANNagDgTt4hGd4caTz5Lw6b9PWnDOb2Yc/cN5/ALu9kjg=</latexit><latexit sha1_base64="2hCELCPUv+uMJ2LyV87kmlJRil8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGHXix6DXjxGMA9IljA7mU3GzM4sM71CCPkHLx4U8er/ePNvnCR70MSChqKqm+6uKJXCou9/e4W19Y3NreJ2aWd3b/+gfHjUtDozjDeYltq0I2q5FIo3UKDk7dRwmkSSt6LR7cxvPXFjhVYPOE55mNCBErFgFJ3U7KZW9C565Ypf9ecgqyTISQVy1Hvlr25fsyzhCpmk1nYCP8VwQg0KJvm01M0sTykb0QHvOKpowm04mV87JWdO6ZNYG1cKyVz9PTGhibXjJHKdCcWhXfZm4n9eJ8P4OpwIlWbIFVssijNJUJPZ66QvDGcox45QZoS7lbAhNZShC6jkQgiWX14lzctq4FeDe79Su8njKMIJnMI5BHAFNbiDOjSAwSM8wyu8edp78d69j0VrwctnjuEPvM8fQbuO5A==</latexit>

h⇤
<latexit sha1_base64="Edr1ILmX1ZxP2IE95awgQckFbDQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisaD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl++HjWa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmedVzq97dRaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/nII2I</latexit><latexit sha1_base64="Edr1ILmX1ZxP2IE95awgQckFbDQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisaD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl++HjWa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmedVzq97dRaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/nII2I</latexit><latexit sha1_base64="Edr1ILmX1ZxP2IE95awgQckFbDQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisaD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl++HjWa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmedVzq97dRaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/nII2I</latexit><latexit sha1_base64="Edr1ILmX1ZxP2IE95awgQckFbDQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBPJREBD0WvXisaD+gjWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl++HjWa9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmedVzq97dRaV2ncdRhCM4hlPw4BJqcAt1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx/nII2I</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

b̄
<latexit sha1_base64="jgc9FCBfqqwSnrtSlNzvbMOZn8M=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaPJr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fgoqPqw==</latexit><latexit sha1_base64="jgc9FCBfqqwSnrtSlNzvbMOZn8M=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaPJr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fgoqPqw==</latexit><latexit sha1_base64="jgc9FCBfqqwSnrtSlNzvbMOZn8M=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaPJr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fgoqPqw==</latexit><latexit sha1_base64="jgc9FCBfqqwSnrtSlNzvbMOZn8M=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPavYiaPJr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fgoqPqw==</latexit>

⇡+
<latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit>

 l

 h

W ⇤
<latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit><latexit sha1_base64="I5w+QejP0bw1bICHW0Fydwnqa/A=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJmdmaZ6RXCkn/w4kERr/6PN//GyeOgiQUNRVU33V1RKoVF3//2VlbX1jc2C1vF7Z3dvf3SwWHD6swwXmdaatOKqOVSKF5HgZK3UsNpEknejIY3E7/5xI0VWt3jKOVhQvtKxIJRdFKj+dChFrulsl/xpyDLJJiTMsxR65a+Oj3NsoQrZJJa2w78FMOcGhRM8nGxk1meUjakfd52VNGE2zCfXjsmp07pkVgbVwrJVP09kdPE2lESuc6E4sAuehPxP6+dYXwV5kKlGXLFZoviTBLUZPI66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBL4leDuoly9nsdRgGM4gTMI4BKqcAs1qAODR3iGV3jztPfivXsfs9YVbz5zBH/gff4AfXWPDw==</latexit>

q

q

✓2 ⇥ �v/⇤
<latexit sha1_base64="U+HyXiMLp3g4YRV5pl8huH/ktLs="></latexit><latexit sha1_base64="U+HyXiMLp3g4YRV5pl8huH/ktLs="></latexit><latexit sha1_base64="U+HyXiMLp3g4YRV5pl8huH/ktLs="></latexit><latexit sha1_base64="U+HyXiMLp3g4YRV5pl8huH/ktLs="></latexit>

jj
�M ' 160 MeV

<latexit sha1_base64="T5/BKiIZbheSMnVLOvnrER92w9U=">AAACCHicdZDLSkMxEIZzvFtvVZcuDBbBVUm8uxN14UaoYKvQU0pOOtXQnIvJHLEcunTjq7hxoYhbH8Gdb2N6EVT0h8DPNzNM5g8SrSwy9uENDY+Mjo1PTOampmdm5/LzCxUbp0ZCWcY6NheBsKBVBGVUqOEiMSDCQMN50Drs1s9vwFgVR2fYTqAWistINZUU6FA9v+wfgUZBT6hvVQjXlG8z6iPcYkZPoNKp5wusuMX4nsOsyHrqmV2+wSkfkAIZqFTPv/uNWKYhRCi1sLbKWYK1TBhUUkMn56cWEiFb4hKqzkYiBFvLeod06KojDdqMjXsR0h79PpGJ0Np2GLjOUOCV/V3rwr9q1RSbu7VMRUmKEMn+omaqKca0mwptKAMSddsZIY1yf6XyShgh0WWXcyF8XUr/N5X1ImdFfrpZ2D8YxDFBlsgKWSOc7JB9ckxKpEwkuSMP5Ik8e/feo/fivfZbh7zBzCL5Ie/tE46wmGk=</latexit><latexit sha1_base64="T5/BKiIZbheSMnVLOvnrER92w9U=">AAACCHicdZDLSkMxEIZzvFtvVZcuDBbBVUm8uxN14UaoYKvQU0pOOtXQnIvJHLEcunTjq7hxoYhbH8Gdb2N6EVT0h8DPNzNM5g8SrSwy9uENDY+Mjo1PTOampmdm5/LzCxUbp0ZCWcY6NheBsKBVBGVUqOEiMSDCQMN50Drs1s9vwFgVR2fYTqAWistINZUU6FA9v+wfgUZBT6hvVQjXlG8z6iPcYkZPoNKp5wusuMX4nsOsyHrqmV2+wSkfkAIZqFTPv/uNWKYhRCi1sLbKWYK1TBhUUkMn56cWEiFb4hKqzkYiBFvLeod06KojDdqMjXsR0h79PpGJ0Np2GLjOUOCV/V3rwr9q1RSbu7VMRUmKEMn+omaqKca0mwptKAMSddsZIY1yf6XyShgh0WWXcyF8XUr/N5X1ImdFfrpZ2D8YxDFBlsgKWSOc7JB9ckxKpEwkuSMP5Ik8e/feo/fivfZbh7zBzCL5Ie/tE46wmGk=</latexit><latexit sha1_base64="T5/BKiIZbheSMnVLOvnrER92w9U=">AAACCHicdZDLSkMxEIZzvFtvVZcuDBbBVUm8uxN14UaoYKvQU0pOOtXQnIvJHLEcunTjq7hxoYhbH8Gdb2N6EVT0h8DPNzNM5g8SrSwy9uENDY+Mjo1PTOampmdm5/LzCxUbp0ZCWcY6NheBsKBVBGVUqOEiMSDCQMN50Drs1s9vwFgVR2fYTqAWistINZUU6FA9v+wfgUZBT6hvVQjXlG8z6iPcYkZPoNKp5wusuMX4nsOsyHrqmV2+wSkfkAIZqFTPv/uNWKYhRCi1sLbKWYK1TBhUUkMn56cWEiFb4hKqzkYiBFvLeod06KojDdqMjXsR0h79PpGJ0Np2GLjOUOCV/V3rwr9q1RSbu7VMRUmKEMn+omaqKca0mwptKAMSddsZIY1yf6XyShgh0WWXcyF8XUr/N5X1ImdFfrpZ2D8YxDFBlsgKWSOc7JB9ckxKpEwkuSMP5Ik8e/feo/fivfZbh7zBzCL5Ie/tE46wmGk=</latexit><latexit sha1_base64="T5/BKiIZbheSMnVLOvnrER92w9U=">AAACCHicdZDLSkMxEIZzvFtvVZcuDBbBVUm8uxN14UaoYKvQU0pOOtXQnIvJHLEcunTjq7hxoYhbH8Gdb2N6EVT0h8DPNzNM5g8SrSwy9uENDY+Mjo1PTOampmdm5/LzCxUbp0ZCWcY6NheBsKBVBGVUqOEiMSDCQMN50Drs1s9vwFgVR2fYTqAWistINZUU6FA9v+wfgUZBT6hvVQjXlG8z6iPcYkZPoNKp5wusuMX4nsOsyHrqmV2+wSkfkAIZqFTPv/uNWKYhRCi1sLbKWYK1TBhUUkMn56cWEiFb4hKqzkYiBFvLeod06KojDdqMjXsR0h79PpGJ0Np2GLjOUOCV/V3rwr9q1RSbu7VMRUmKEMn+omaqKca0mwptKAMSddsZIY1yf6XyShgh0WWXcyF8XUr/N5X1ImdFfrpZ2D8YxDFBlsgKWSOc7JB9ckxKpEwkuSMP5Ik8e/feo/fivfZbh7zBzCL5Ie/tE46wmGk=</latexit>



Collider searches

PRELIMINARY

mC [GeV]
<latexit sha1_base64="nSpJYMFw+qrK840L65amfoLSAZc=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwFHZF0GMwBz1GMA9IlmV20kmGzD6Y6VXDmk/x4kERr36JN//GSbIHTSxoKKq66e4KEik0Os63tbK6tr6xWdgqbu/s7u3bpYOmjlPFocFjGat2wDRIEUEDBUpoJwpYGEhoBaPa1G/dg9Iiju5wnIAXskEk+oIzNJJvl0K/RrsIj5jRzjU0vYlvl52KMwNdJm5OyiRH3be/ur2YpyFEyCXTuuM6CXoZUyi4hEmxm2pIGB+xAXQMjVgI2stmp0/oiVF6tB8rUxHSmfp7ImOh1uMwMJ0hw6Fe9Kbif14nxf6ll4koSREiPl/UTyXFmE5zoD2hgKMcG8K4EuZWyodMMY4mraIJwV18eZk0zyquU3Fvz8vVqzyOAjkix+SUuOSCVMkNqZMG4eSBPJNX8mY9WS/Wu/Uxb12x8plD8gfW5w9zsZN3</latexit><latexit sha1_base64="nSpJYMFw+qrK840L65amfoLSAZc=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwFHZF0GMwBz1GMA9IlmV20kmGzD6Y6VXDmk/x4kERr36JN//GSbIHTSxoKKq66e4KEik0Os63tbK6tr6xWdgqbu/s7u3bpYOmjlPFocFjGat2wDRIEUEDBUpoJwpYGEhoBaPa1G/dg9Iiju5wnIAXskEk+oIzNJJvl0K/RrsIj5jRzjU0vYlvl52KMwNdJm5OyiRH3be/ur2YpyFEyCXTuuM6CXoZUyi4hEmxm2pIGB+xAXQMjVgI2stmp0/oiVF6tB8rUxHSmfp7ImOh1uMwMJ0hw6Fe9Kbif14nxf6ll4koSREiPl/UTyXFmE5zoD2hgKMcG8K4EuZWyodMMY4mraIJwV18eZk0zyquU3Fvz8vVqzyOAjkix+SUuOSCVMkNqZMG4eSBPJNX8mY9WS/Wu/Uxb12x8plD8gfW5w9zsZN3</latexit><latexit sha1_base64="nSpJYMFw+qrK840L65amfoLSAZc=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwFHZF0GMwBz1GMA9IlmV20kmGzD6Y6VXDmk/x4kERr36JN//GSbIHTSxoKKq66e4KEik0Os63tbK6tr6xWdgqbu/s7u3bpYOmjlPFocFjGat2wDRIEUEDBUpoJwpYGEhoBaPa1G/dg9Iiju5wnIAXskEk+oIzNJJvl0K/RrsIj5jRzjU0vYlvl52KMwNdJm5OyiRH3be/ur2YpyFEyCXTuuM6CXoZUyi4hEmxm2pIGB+xAXQMjVgI2stmp0/oiVF6tB8rUxHSmfp7ImOh1uMwMJ0hw6Fe9Kbif14nxf6ll4koSREiPl/UTyXFmE5zoD2hgKMcG8K4EuZWyodMMY4mraIJwV18eZk0zyquU3Fvz8vVqzyOAjkix+SUuOSCVMkNqZMG4eSBPJNX8mY9WS/Wu/Uxb12x8plD8gfW5w9zsZN3</latexit><latexit sha1_base64="nSpJYMFw+qrK840L65amfoLSAZc=">AAAB+nicbVDLSgNBEJz1GeNro0cvg0HwFHZF0GMwBz1GMA9IlmV20kmGzD6Y6VXDmk/x4kERr36JN//GSbIHTSxoKKq66e4KEik0Os63tbK6tr6xWdgqbu/s7u3bpYOmjlPFocFjGat2wDRIEUEDBUpoJwpYGEhoBaPa1G/dg9Iiju5wnIAXskEk+oIzNJJvl0K/RrsIj5jRzjU0vYlvl52KMwNdJm5OyiRH3be/ur2YpyFEyCXTuuM6CXoZUyi4hEmxm2pIGB+xAXQMjVgI2stmp0/oiVF6tB8rUxHSmfp7ImOh1uMwMJ0hw6Fe9Kbif14nxf6ll4koSREiPl/UTyXFmE5zoD2hgKMcG8K4EuZWyodMMY4mraIJwV18eZk0zyquU3Fvz8vVqzyOAjkix+SUuOSCVMkNqZMG4eSBPJNX8mY9WS/Wu/Uxb12x8plD8gfW5w9zsZN3</latexit>

Disapp. charged tracks

 h !  lbb̄
<latexit sha1_base64="9ZCfcVjOznzjq+iN2iwbySHZwyI=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4BOKZk00wnNJENyRylDP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu4JEsENuO63U1pZXVvfKG9WtrZ3dveq+wdto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxhfz/zOPdOGK3kHk4T1YzKSPOSUgJUG1ZqfGD6IsK/5KAKitXrAuSRwgP2A6CyY2pRbd3PgZeIVpIYKNAfVL3+oaBozCVQQY3qem0A/Ixo4FWxa8VPDEkLHZMR6lkoSM9PP8mOm+MQqQxwqbZ8EnKu/JzISGzOJA5uMCURm0ZuJ/3m9FMLLfsZlkgKTdL4oTAUGhWfN4CHXjIKYWEKo5vavmEZEEwq2v4otwVs8eZm0z+qeW/duz2uNq6KOMjpCx+gUeegCNdANaqIWougRPaNX9OY8OS/Ou/Mxj5acYuYQ/YHz+QOtlJtd</latexit><latexit sha1_base64="9ZCfcVjOznzjq+iN2iwbySHZwyI=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4BOKZk00wnNJENyRylDP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu4JEsENuO63U1pZXVvfKG9WtrZ3dveq+wdto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxhfz/zOPdOGK3kHk4T1YzKSPOSUgJUG1ZqfGD6IsK/5KAKitXrAuSRwgP2A6CyY2pRbd3PgZeIVpIYKNAfVL3+oaBozCVQQY3qem0A/Ixo4FWxa8VPDEkLHZMR6lkoSM9PP8mOm+MQqQxwqbZ8EnKu/JzISGzOJA5uMCURm0ZuJ/3m9FMLLfsZlkgKTdL4oTAUGhWfN4CHXjIKYWEKo5vavmEZEEwq2v4otwVs8eZm0z+qeW/duz2uNq6KOMjpCx+gUeegCNdANaqIWougRPaNX9OY8OS/Ou/Mxj5acYuYQ/YHz+QOtlJtd</latexit><latexit sha1_base64="9ZCfcVjOznzjq+iN2iwbySHZwyI=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4BOKZk00wnNJENyRylDP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu4JEsENuO63U1pZXVvfKG9WtrZ3dveq+wdto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxhfz/zOPdOGK3kHk4T1YzKSPOSUgJUG1ZqfGD6IsK/5KAKitXrAuSRwgP2A6CyY2pRbd3PgZeIVpIYKNAfVL3+oaBozCVQQY3qem0A/Ixo4FWxa8VPDEkLHZMR6lkoSM9PP8mOm+MQqQxwqbZ8EnKu/JzISGzOJA5uMCURm0ZuJ/3m9FMLLfsZlkgKTdL4oTAUGhWfN4CHXjIKYWEKo5vavmEZEEwq2v4otwVs8eZm0z+qeW/duz2uNq6KOMjpCx+gUeegCNdANaqIWougRPaNX9OY8OS/Ou/Mxj5acYuYQ/YHz+QOtlJtd</latexit><latexit sha1_base64="9ZCfcVjOznzjq+iN2iwbySHZwyI=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLoxmUF+4BOKZk00wnNJENyRylDP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu4JEsENuO63U1pZXVvfKG9WtrZ3dveq+wdto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxhfz/zOPdOGK3kHk4T1YzKSPOSUgJUG1ZqfGD6IsK/5KAKitXrAuSRwgP2A6CyY2pRbd3PgZeIVpIYKNAfVL3+oaBozCVQQY3qem0A/Ixo4FWxa8VPDEkLHZMR6lkoSM9PP8mOm+MQqQxwqbZ8EnKu/JzISGzOJA5uMCURm0ZuJ/3m9FMLLfsZlkgKTdL4oTAUGhWfN4CHXjIKYWEKo5vavmEZEEwq2v4otwVs8eZm0z+qeW/duz2uNq6KOMjpCx+gUeegCNdANaqIWougRPaNX9OY8OS/Ou/Mxj5acYuYQ/YHz+QOtlJtd</latexit>

Displaced jets

13 TeV, 300 fb-1 [1506.08206]

ATLAS 13 TeV, 36.1 fb-1

[1712.02118]

c⌧+
<latexit sha1_base64="7tIBYxrSNIchlmHu+Q0WhhT5z2E=">AAAB7nicbVDLSgNBEOyNrxhfUY9eRoMQEMJuLnoMevEYwTwgWcLsZDYZMju7zPQKYclHePGgiFc/w2/w5od4d/I4aGJBQ1HVTXdXkEhh0HW/nNza+sbmVn67sLO7t39QPDxqmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGN1O/9cC1EbG6x3HC/YgOlAgFo2ilFusiTXsXvWLJrbgzkFXiLUipdlr+/gCAeq/42e3HLI24QiapMR3PTdDPqEbBJJ8UuqnhCWUjOuAdSxWNuPGz2bkTcm6VPgljbUshmam/JzIaGTOOAtsZURyaZW8q/ud1Ugyv/EyoJEWu2HxRmEqCMZn+TvpCc4ZybAllWthbCRtSTRnahAo2BG/55VXSrFY8t+Ld2TSuYY48nMAZlMGDS6jBLdShAQxG8AjP8OIkzpPz6rzNW3POYuYY/sB5/wECJZGN</latexit><latexit sha1_base64="F9VXeFIis+EN2L5rTqi+BIFJsPw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLaBAiQtj1osegF48RzAOyS5idTJIhs7PLTK8QlnyDePGgiFe/w0/w5od4d/I4aGJBQ1HVTXdXmEhh0HW/nKXlldW19dxGfnNre2e3sLdfN3GqGa+xWMa6GVLDpVC8hgIlbyaa0yiUvBEOrsd+455rI2J1h8OEBxHtKdEVjKKVGsxHmrbP2oWiW3YnIIvEm5Fi5aj0/fHgn1bbhU+/E7M04gqZpMa0PDfBIKMaBZN8lPdTwxPKBrTHW5YqGnETZJNzR+TEKh3SjbUthWSi/p7IaGTMMAptZ0Sxb+a9sfif10qxexlkQiUpcsWmi7qpJBiT8e+kIzRnKIeWUKaFvZWwPtWUoU0ob0Pw5l9eJPXzsueWvVubxhVMkYNDOIYSeHABFbiBKtSAwQAe4RlenMR5cl6dt2nrkjObOYA/cN5/AHYCkqM=</latexit><latexit sha1_base64="F9VXeFIis+EN2L5rTqi+BIFJsPw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLaBAiQtj1osegF48RzAOyS5idTJIhs7PLTK8QlnyDePGgiFe/w0/w5od4d/I4aGJBQ1HVTXdXmEhh0HW/nKXlldW19dxGfnNre2e3sLdfN3GqGa+xWMa6GVLDpVC8hgIlbyaa0yiUvBEOrsd+455rI2J1h8OEBxHtKdEVjKKVGsxHmrbP2oWiW3YnIIvEm5Fi5aj0/fHgn1bbhU+/E7M04gqZpMa0PDfBIKMaBZN8lPdTwxPKBrTHW5YqGnETZJNzR+TEKh3SjbUthWSi/p7IaGTMMAptZ0Sxb+a9sfif10qxexlkQiUpcsWmi7qpJBiT8e+kIzRnKIeWUKaFvZWwPtWUoU0ob0Pw5l9eJPXzsueWvVubxhVMkYNDOIYSeHABFbiBKtSAwQAe4RlenMR5cl6dt2nrkjObOYA/cN5/AHYCkqM=</latexit><latexit sha1_base64="kkf9DY+GlAvq2qI6VA5EnJXtGrY=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBAEIcx60WPQi8cI5gHJEmYns8mQ2dllplcISz7CiwdFvPo93vwbJ8keNLGgoajqprsrTJW0SOm3t7a+sbm1Xdop7+7tHxxWjo5bNskMF02eqMR0QmaFklo0UaISndQIFodKtMPx3cxvPwljZaIfcZKKIGZDLSPJGTqpzXvIsv5lv1KlNToHWSV+QapQoNGvfPUGCc9ioZErZm3XpykGOTMouRLTci+zImV8zIai66hmsbBBPj93Ss6dMiBRYlxpJHP190TOYmsnceg6Y4Yju+zNxP+8bobRTZBLnWYoNF8sijJFMCGz38lAGsFRTRxh3Eh3K+EjZhhHl1DZheAvv7xKWlc1n9b8B1qt3xZxlOAUzuACfLiGOtxDA5rAYQzP8ApvXuq9eO/ex6J1zStmTuAPvM8f+/GPTw==</latexit>

[cm]
<latexit sha1_base64="ik697nyOk1ETB/ceN9f/pJQdovA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKezmosegF48RzAM2S5idzCZD5rHM9IphyWd48aCIV7/Gm3/jJNmDJhY0FFXddHfFqeAWfP/bK21sbm3vlHcre/sHh0fV45OO1ZmhrE210KYXE8sEV6wNHATrpYYRGQvWjSe3c7/7yIzlWj3ANGWRJCPFE04JOCkM+8CeIKdyFg2qNb/uL4DXSVCQGirQGlS/+kNNM8kUUEGsDQM/hSgnBjgVbFbpZ5alhE7IiIWOKiKZjfLFyTN84ZQhTrRxpQAv1N8TOZHWTmXsOiWBsV315uJ/XphBch3lXKUZMEWXi5JMYNB4/j8ecsMoiKkjhBrubsV0TAyh4FKquBCC1ZfXSadRD/x6cN+oNW+KOMroDJ2jSxSgK9REd6iF2ogijZ7RK3rzwHvx3r2PZWvJK2ZO0R94nz+8JJGH</latexit><latexit sha1_base64="ik697nyOk1ETB/ceN9f/pJQdovA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKezmosegF48RzAM2S5idzCZD5rHM9IphyWd48aCIV7/Gm3/jJNmDJhY0FFXddHfFqeAWfP/bK21sbm3vlHcre/sHh0fV45OO1ZmhrE210KYXE8sEV6wNHATrpYYRGQvWjSe3c7/7yIzlWj3ANGWRJCPFE04JOCkM+8CeIKdyFg2qNb/uL4DXSVCQGirQGlS/+kNNM8kUUEGsDQM/hSgnBjgVbFbpZ5alhE7IiIWOKiKZjfLFyTN84ZQhTrRxpQAv1N8TOZHWTmXsOiWBsV315uJ/XphBch3lXKUZMEWXi5JMYNB4/j8ecsMoiKkjhBrubsV0TAyh4FKquBCC1ZfXSadRD/x6cN+oNW+KOMroDJ2jSxSgK9REd6iF2ogijZ7RK3rzwHvx3r2PZWvJK2ZO0R94nz+8JJGH</latexit><latexit sha1_base64="ik697nyOk1ETB/ceN9f/pJQdovA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKezmosegF48RzAM2S5idzCZD5rHM9IphyWd48aCIV7/Gm3/jJNmDJhY0FFXddHfFqeAWfP/bK21sbm3vlHcre/sHh0fV45OO1ZmhrE210KYXE8sEV6wNHATrpYYRGQvWjSe3c7/7yIzlWj3ANGWRJCPFE04JOCkM+8CeIKdyFg2qNb/uL4DXSVCQGirQGlS/+kNNM8kUUEGsDQM/hSgnBjgVbFbpZ5alhE7IiIWOKiKZjfLFyTN84ZQhTrRxpQAv1N8TOZHWTmXsOiWBsV315uJ/XphBch3lXKUZMEWXi5JMYNB4/j8ecsMoiKkjhBrubsV0TAyh4FKquBCC1ZfXSadRD/x6cN+oNW+KOMroDJ2jSxSgK9REd6iF2ogijZ7RK3rzwHvx3r2PZWvJK2ZO0R94nz+8JJGH</latexit><latexit sha1_base64="ik697nyOk1ETB/ceN9f/pJQdovA=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKezmosegF48RzAM2S5idzCZD5rHM9IphyWd48aCIV7/Gm3/jJNmDJhY0FFXddHfFqeAWfP/bK21sbm3vlHcre/sHh0fV45OO1ZmhrE210KYXE8sEV6wNHATrpYYRGQvWjSe3c7/7yIzlWj3ANGWRJCPFE04JOCkM+8CeIKdyFg2qNb/uL4DXSVCQGirQGlS/+kNNM8kUUEGsDQM/hSgnBjgVbFbpZ5alhE7IiIWOKiKZjfLFyTN84ZQhTrRxpQAv1N8TOZHWTmXsOiWBsV315uJ/XphBch3lXKUZMEWXi5JMYNB4/j8ecsMoiKkjhBrubsV0TAyh4FKquBCC1ZfXSadRD/x6cN+oNW+KOMroDJ2jSxSgK9REd6iF2ogijZ7RK3rzwHvx3r2PZWvJK2ZO0R94nz+8JJGH</latexit>

mh > mC
<latexit sha1_base64="v4Hli+sOH5GwA2H4ZAJiPGqnkwc=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6spwfCPDZliteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3hi49B</latexit><latexit sha1_base64="v4Hli+sOH5GwA2H4ZAJiPGqnkwc=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6spwfCPDZliteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3hi49B</latexit><latexit sha1_base64="v4Hli+sOH5GwA2H4ZAJiPGqnkwc=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6spwfCPDZliteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3hi49B</latexit><latexit sha1_base64="v4Hli+sOH5GwA2H4ZAJiPGqnkwc=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6spwfCPDZliteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3hi49B</latexit>

mC > mh
<latexit sha1_base64="R4hAgdXvQEYOLKIfxHYeRzDb380=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6sqweSPDcViteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3g949B</latexit><latexit sha1_base64="R4hAgdXvQEYOLKIfxHYeRzDb380=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6sqweSPDcViteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3g949B</latexit><latexit sha1_base64="R4hAgdXvQEYOLKIfxHYeRzDb380=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6sqweSPDcViteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3g949B</latexit><latexit sha1_base64="R4hAgdXvQEYOLKIfxHYeRzDb380=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoCcp9uKxgv2AdlmyabYNTbJLkhXK0h/hxYMiXv093vw3pu0etPpg4PHeDDPzolRwYz3vC5XW1jc2t8rblZ3dvf2D6uFRxySZpqxNE5HoXkQME1yxtuVWsF6qGZGRYN1o0pz73UemDU/Ug52mLJBkpHjMKbFO6sqweSPDcViteXVvAfyX+AWpQYFWWP0cDBOaSaYsFcSYvu+lNsiJtpwKNqsMMsNSQidkxPqOKiKZCfLFuTN85pQhjhPtSlm8UH9O5EQaM5WR65TEjs2qNxf/8/qZja+DnKs0s0zR5aI4E9gmeP47HnLNqBVTRwjV3N2K6ZhoQq1LqOJC8Fdf/ks6F3Xfq/v3l7XGbRFHGU7gFM7BhytowB20oA0UJvAEL/CKUvSM3tD7srWEiplj+AX08Q3g949B</latexit>

High-Lumi LHC 3000 fb-1 
[1703.05327]

So
ft 

le
pt

on
s

CMS 13 TeV, 35.9 fb-1 
[1804.02357, 1206.3949]

(mC = 400)
<latexit sha1_base64="7H+8S+6/d68a0ZVHb7jds4c7WDs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS8lKQS9CsRePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPBjcX421tb39jc2s7t5Hf39g8OC0fHTROnmrIGjUWs2yExTHDFGpZbwdqJZkSGgrXCUW3mt56YNjxWD3acsECSgeIRp8Q66bEke7WbCsYXvUIRl/EcaJX4GSlChnqv8NXtxzSVTFkqiDEdHyc2mBBtORVsmu+mhiWEjsiAdRxVRDITTOYHT9G5U/ooirUrZdFc/T0xIdKYsQxdpyR2aJa9mfif10ltdB1MuEpSyxRdLIpSgWyMZt+jPteMWjF2hFDN3a2IDokm1LqM8i4Ef/nlVdK8LPu47N9XitXbLI4cnMIZlMCHK6jCHdShARQkPMMrvHnae/HevY9F65qXzZzAH3ifP7QVjwU=</latexit><latexit sha1_base64="7H+8S+6/d68a0ZVHb7jds4c7WDs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS8lKQS9CsRePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPBjcX421tb39jc2s7t5Hf39g8OC0fHTROnmrIGjUWs2yExTHDFGpZbwdqJZkSGgrXCUW3mt56YNjxWD3acsECSgeIRp8Q66bEke7WbCsYXvUIRl/EcaJX4GSlChnqv8NXtxzSVTFkqiDEdHyc2mBBtORVsmu+mhiWEjsiAdRxVRDITTOYHT9G5U/ooirUrZdFc/T0xIdKYsQxdpyR2aJa9mfif10ltdB1MuEpSyxRdLIpSgWyMZt+jPteMWjF2hFDN3a2IDokm1LqM8i4Ef/nlVdK8LPu47N9XitXbLI4cnMIZlMCHK6jCHdShARQkPMMrvHnae/HevY9F65qXzZzAH3ifP7QVjwU=</latexit><latexit sha1_base64="7H+8S+6/d68a0ZVHb7jds4c7WDs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS8lKQS9CsRePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPBjcX421tb39jc2s7t5Hf39g8OC0fHTROnmrIGjUWs2yExTHDFGpZbwdqJZkSGgrXCUW3mt56YNjxWD3acsECSgeIRp8Q66bEke7WbCsYXvUIRl/EcaJX4GSlChnqv8NXtxzSVTFkqiDEdHyc2mBBtORVsmu+mhiWEjsiAdRxVRDITTOYHT9G5U/ooirUrZdFc/T0xIdKYsQxdpyR2aJa9mfif10ltdB1MuEpSyxRdLIpSgWyMZt+jPteMWjF2hFDN3a2IDokm1LqM8i4Ef/nlVdK8LPu47N9XitXbLI4cnMIZlMCHK6jCHdShARQkPMMrvHnae/HevY9F65qXzZzAH3ifP7QVjwU=</latexit><latexit sha1_base64="7H+8S+6/d68a0ZVHb7jds4c7WDs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSLUS8lKQS9CsRePFeyHtEvJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPBjcX421tb39jc2s7t5Hf39g8OC0fHTROnmrIGjUWs2yExTHDFGpZbwdqJZkSGgrXCUW3mt56YNjxWD3acsECSgeIRp8Q66bEke7WbCsYXvUIRl/EcaJX4GSlChnqv8NXtxzSVTFkqiDEdHyc2mBBtORVsmu+mhiWEjsiAdRxVRDITTOYHT9G5U/ooirUrZdFc/T0xIdKYsQxdpyR2aJa9mfif10ltdB1MuEpSyxRdLIpSgWyMZt+jPteMWjF2hFDN3a2IDokm1LqM8i4Ef/nlVdK8LPu47N9XitXbLI4cnMIZlMCHK6jCHdShARQkPMMrvHnae/HevY9F65qXzZzAH3ifP7QVjwU=</latexit>

�( + !  l hadrons) = �( + !  h ⇡
+)

<latexit sha1_base64="evLZmu3nx7lborCh4gug1A8ANNE="></latexit><latexit sha1_base64="evLZmu3nx7lborCh4gug1A8ANNE="></latexit><latexit sha1_base64="evLZmu3nx7lborCh4gug1A8ANNE="></latexit><latexit sha1_base64="evLZmu3nx7lborCh4gug1A8ANNE="></latexit>

efficiency uncertainty 

Prompt decays of  +
<latexit sha1_base64="XwyHYDyPiLQA+QVAUxTX+xjW7gA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh4LXjxWsB/QhrLZTtqlm026uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mkmCfkQHkoecUWOldjfRvJddTHvlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7Wfze6fkzCp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDWz7hMUoOSLRaFqSAmJrPnSZ8rZEZMLKFMcXsrYUOqKDM2opINwVt+eZU0L6ueW/Ueriq16zyOIpzAKZyDBzdQg3uoQwMYCHiGV3hzxs6L8+58LFoLTj5zDH/gfP4ABmqP6A==</latexit><latexit sha1_base64="XwyHYDyPiLQA+QVAUxTX+xjW7gA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh4LXjxWsB/QhrLZTtqlm026uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mkmCfkQHkoecUWOldjfRvJddTHvlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7Wfze6fkzCp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDWz7hMUoOSLRaFqSAmJrPnSZ8rZEZMLKFMcXsrYUOqKDM2opINwVt+eZU0L6ueW/Ueriq16zyOIpzAKZyDBzdQg3uoQwMYCHiGV3hzxs6L8+58LFoLTj5zDH/gfP4ABmqP6A==</latexit><latexit sha1_base64="XwyHYDyPiLQA+QVAUxTX+xjW7gA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh4LXjxWsB/QhrLZTtqlm026uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mkmCfkQHkoecUWOldjfRvJddTHvlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7Wfze6fkzCp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDWz7hMUoOSLRaFqSAmJrPnSZ8rZEZMLKFMcXsrYUOqKDM2opINwVt+eZU0L6ueW/Ueriq16zyOIpzAKZyDBzdQg3uoQwMYCHiGV3hzxs6L8+58LFoLTj5zDH/gfP4ABmqP6A==</latexit><latexit sha1_base64="XwyHYDyPiLQA+QVAUxTX+xjW7gA=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh4LXjxWsB/QhrLZTtqlm026uxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mkmCfkQHkoecUWOldjfRvJddTHvlilt15yCrxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwGmpm2pMKBvRAXYslTRC7Wfze6fkzCp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDWz7hMUoOSLRaFqSAmJrPnSZ8rZEZMLKFMcXsrYUOqKDM2opINwVt+eZU0L6ueW/Ueriq16zyOIpzAKZyDBzdQg3uoQwMYCHiGV3hzxs6L8+58LFoLTj5zDH/gfP4ABmqP6A==</latexit>Displaced leptons
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Summary

• Singlet-triplet Higgs portal is a minimal fermionic extension to the 
SM weak sector with a naturally small coupling.  

• There are two physical scenarios in this model: with scalar (vector) 
and pseudoscalar (axial-vector) couplings to Higgs (W bosons). 

• The most promising collider signatures involve displaced particles. 
They probe very small portal couplings. 

• New searches are needed to conclusively test this scenario: 
displaced jets and soft leptons, appearing tracks, etc.
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Mixings & spectrum

Tree-level structure: Electroweak splitting:

approx.  
160 MeV 
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<latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit><latexit sha1_base64="24qnTg6hS0mLGygXcz6zIIiab6I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r9gvaEDbbTbt0dxN2N0IJ/RFePCji1d/jzX/jNs1BWx8MPN6bYWZemHCmjet+O6W19Y3NrfJ2ZWd3b/+genjU0XGqCG2TmMeqF2JNOZO0bZjhtJcoikXIaTec3M397hNVmsWyZaYJ9QUeSRYxgo2VuiJoXYjgMajW3LqbA60SryA1KNAMql+DYUxSQaUhHGvd99zE+BlWhhFOZ5VBqmmCyQSPaN9SiQXVfpafO0NnVhmiKFa2pEG5+nsiw0LrqQhtp8BmrJe9ufif109NdONnTCapoZIsFkUpRyZG89/RkClKDJ9agoli9lZExlhhYmxCFRuCt/zyKulc1j237j1c1Rq3RRxlOIFTOAcPrqEB99CENhCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QPBNI8s</latexit>

µ2

mT �mS
<latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit><latexit sha1_base64="jG/6b7kc4OjHUYqQDOfFqPy1aN0=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN5akCLosunFZsS9oYphMJ+3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBC4dz7uXee8KEUaUd59sqrayurW+UNytb2zu7e/b+QUfFqcSkjWMWy16IFGFUkLammpFeIgniISPdcHwz9buPRCoai5aeJMTnaChoRDHSRgrsIy+SCGceTx/qecaD1jkP7vPArjo1Zwa4TNyCVEGBZmB/eYMYp5wIjRlSqu86ifYzJDXFjOQVL1UkQXiMhqRvqECcKD+bnZ/DU6MMYBRLU0LDmfp7IkNcqQkPTSdHeqQWvan4n9dPdXTlZ1QkqSYCzxdFKYM6htMs4IBKgjWbGIKwpOZWiEfI5KFNYhUTgrv48jLp1GuuU3PvLqqN6yKOMjgGJ+AMuOASNMAtaII2wCADz+AVvFlP1ov1bn3MW0tWMXMI/sD6/AEzVZWf</latexit>

µ
<latexit sha1_base64="UFOX4zita877+Ikq+M6IENXmVh0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ300FVZr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AV1ejdY=</latexit><latexit sha1_base64="UFOX4zita877+Ikq+M6IENXmVh0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ300FVZr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AV1ejdY=</latexit><latexit sha1_base64="UFOX4zita877+Ikq+M6IENXmVh0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ300FVZr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AV1ejdY=</latexit><latexit sha1_base64="UFOX4zita877+Ikq+M6IENXmVh0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJcxOZpMhM7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ300FVZr1zxq/4cZJUEOalAjnqv/NXtJyxTXCOT1NpO4KcYTqhBwSSflrqZ5SllIzrgHUc1VdyGk/mpU3LmlD6JE+NKI5mrvycmVFk7VpHrVBSHdtmbif95nQzj63AidJoh12yxKM4kwYTM/iZ9YThDOXaEMiPcrYQNqaEMXTolF0Kw/PIqaV5UA78a3F9Wajd5HEU4gVM4hwCuoAZ3UIcGMBjAM7zCmye9F+/d+1i0Frx85hj+wPv8AV1ejdY=</latexit>

ml,h =
1

2

⇣
mT +mS ⌥

p
(mT �mS)2 + 4µ2

⌘
, mC = mT

<latexit sha1_base64="Y6N8n1ptRQu6osLWs1UUCUvmxas="></latexit><latexit sha1_base64="Y6N8n1ptRQu6osLWs1UUCUvmxas="></latexit><latexit sha1_base64="Y6N8n1ptRQu6osLWs1UUCUvmxas="></latexit><latexit sha1_base64="Y6N8n1ptRQu6osLWs1UUCUvmxas="></latexit>

✓ ' µ

mT �mS
<latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit><latexit sha1_base64="A+uDdgGNXrAkXSGRUMKMOiEop+Q=">AAACCnicbVBNS8NAEN34bf2qevSyWgQvlkQEPRa9eFTsh9CEsNlO7OJuEncnQgk9e/GvePGgiFd/gTf/jds2B78eDDzem2FmXpRJYdB1P52p6ZnZufmFxcrS8srqWnV9o23SXHNo8VSm+ipiBqRIoIUCJVxlGpiKJHSim9OR37kDbUSaNHGQQaDYdSJiwRlaKaxu+9gHZNQ3QsEt9WPNeOGrfFiosLmvwsthWK25dXcM+pd4JamREudh9cPvpTxXkCCXzJiu52YYFEyj4BKGFT83kDF+w66ha2nCFJigGL8ypLtW6dE41bYSpGP1+0TBlDEDFdlOxbBvfnsj8T+vm2N8HBQiyXKEhE8WxbmkmNJRLrQnNHCUA0sY18LeSnmf2TTQplexIXi/X/5L2gd1z617F4e1xkkZxwLZIjtkj3jkiDTIGTknLcLJPXkkz+TFeXCenFfnbdI65ZQzm+QHnPcvaF6atA==</latexit>

✓
 l

 h

◆
=

✓
sin ✓ T + cos ✓ S

cos ✓ T � sin ✓ S

◆

<latexit sha1_base64="3gdHSMw681F+lxl81vJpd4MSLyM="></latexit><latexit sha1_base64="3gdHSMw681F+lxl81vJpd4MSLyM="></latexit><latexit sha1_base64="3gdHSMw681F+lxl81vJpd4MSLyM="></latexit><latexit sha1_base64="3gdHSMw681F+lxl81vJpd4MSLyM="></latexit>µ = �v2/
p
2⇤

<latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit><latexit sha1_base64="HBR6ZSh2M6yO+iTepZSAIpKCWUk=">AAACC3icbVC7TsMwFHV4lvIKMLJYrZCYSlIhwYJUwcLAUCT6kJpQOY7bWrWdYDuVqqg7C7/CwgBCrPwAG3+Dm2aAliNZOjrnHl3fE8SMKu0439bS8srq2npho7i5tb2za+/tN1WUSEwaOGKRbAdIEUYFaWiqGWnHkiAeMNIKhldTvzUiUtFI3OlxTHyO+oL2KEbaSF275PEEXkCPmUiI4Oi+euKpB6nT6gR6N5nYtctOxckAF4mbkzLIUe/aX14Y4YQToTFDSnVcJ9Z+iqSmmJFJ0UsUiREeoj7pGCoQJ8pPs1sm8MgoIexF0jyhYab+TqSIKzXmgZnkSA/UvDcV//M6ie6d+ykVcaKJwLNFvYRBHcFpMTCkkmDNxoYgLKn5K8QDJBHWpr6iKcGdP3mRNKsV16m4t6fl2mVeRwEcghI4Bi44AzVwDeqgATB4BM/gFbxZT9aL9W59zEaXrDxzAP7A+vwBJgWZ2Q==</latexit>

}
<latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit><latexit sha1_base64="RlH2tdjr0xMRC8QkwnZnHd0h1Fs=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoTftu1Wv5s1BVolfkCoUaPTdr94gYVnMFTJJjen6XopBTjUKJvm00ssMTykb0yHvWqpozE2Qzy+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsbTIQmjOUE0so08LeStiIasrQhlOxIfjLL6+S1kXN92r+/WW1flPEUYYTOIVz8OEK6nAHDWgCgwie4RXenLHz4rw7H4vWklPMHMMfOJ8/noyNZw==</latexit>
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<latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit><latexit sha1_base64="tipDLYhvXkoZPyMlsGGfhtxZBto="></latexit>
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<latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit><latexit sha1_base64="mBleUlqee2yDocM7eRfiS8rqn1M="></latexit>



Blue/green: ⌦ h2 = 0.1199± 0.0022
<latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit><latexit sha1_base64="2B2Fzg7jet/q30gsrIOfqq0uuag=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAVXJUkCNqFUHTjzgr2Ak0Mk+mkHTqThJmJUEJfwI2v4saFIm7du/NtnLRZaOsPAx//OYcz5w8SRqWyrG+jtLS8srpWXq9sbG5t75i7e20ZpwKTFo5ZLLoBkoTRiLQUVYx0E0EQDxjpBKOrvN55IELSOLpT44R4HA0iGlKMlLZ888i94WSA/MxNJJ3A4b0DL6BVs+163U24JstyHN+s5pALLoJdQBUUavrml9uPccpJpDBDUvZsK1FehoSimJFJxU0lSRAeoQHpaYwQJ9LLptdM4LF2+jCMhX6RglP390SGuJRjHuhOjtRQztdy879aL1XhuZfRKEkVifBsUZgyqGKYRwP7VBCs2FgDwoLqv0I8RAJhpQOs6BDs+ZMXoe3UbB3f7Wm1cVnEUQYH4BCcABucgQa4Bk3QAhg8gmfwCt6MJ+PFeDc+Zq0lo5jZB39kfP4AgKqYmQ==</latexit>

[Planck coll., 1502.01589]

Higgs resonance

LEP

ann.

co-ann.ann.

�/⇤ = 2⇥ 10�3[GeV]�1
<latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit><latexit sha1_base64="xse5RG5LRmPSNGHon1ylqoHOe2A=">AAACGnicbVC7SgNBFJ31bXxFLW0Gg2Bj3ImCNkLQQgsLBRMD2TXMTm7ikNkHM3fFsOx32PgrNhaK2ImNf+MkpvB1YZjDOedy7z1BoqRB1/1wxsYnJqemZ2YLc/MLi0vF5ZW6iVMtoCZiFetGwA0oGUENJSpoJBp4GCi4DHpHA/3yBrSRcXSB/QT8kHcj2ZGCo6VaReYpa27zbe90+B9UPJQhGMrcq2xrJ6dND+EWs2Oo575lWN4qltyyOyz6F7ARKJFRnbWKb147FmkIEQrFjWkyN0E/4xqlUJAXvNRAwkWPd6FpYcTteD8bnpbTDcu0aSfW9kVIh+z3joyHxvTDwDpDjtfmtzYg/9OaKXb2/UxGSYoQia9BnVRRjOkgJ9qWGgSqvgVcaGl3peKaay7QplmwIbDfJ/8F9UqZuWV2vluqHo7imCFrZJ1sEkb2SJWckDNSI4LckQfyRJ6de+fReXFev6xjzqhnlfwo5/0Tg96f6Q==</latexit>

pseudo-scalar branch

scalar branch
Higgs resonance 

Planck

⌦h2, mh = 300 [GeV]
<latexit sha1_base64="+tvbUa8hhPI+IeCLOFO89mEWNwQ=">AAACC3icbVA9SwNBEN2LXzF+RS1tFoNgIeEuCtoIooV2RjAfkDvD3maSLO7eHbtzYjjS2/hXbCwUsfUP2Plv3MQUfj0YeLw3w8y8MJHCoOt+OLmp6ZnZufx8YWFxaXmluLpWN3GqOdR4LGPdDJkBKSKooUAJzUQDU6GERnh9MvIbN6CNiKNLHCQQKNaLRFdwhlZqFzf9cwU9RvtXlR2fqnb/cNd1qY9wixltnUI9GLaLJbfsjkH/Em9CSmSCarv47ndiniqIkEtmTMtzEwwyplFwCcOCnxpIGL9mPWhZGjEFJsjGvwzpllU6tBtrWxHSsfp9ImPKmIEKbadi2De/vZH4n9dKsXsQZCJKUoSIfy3qppJiTEfB0I7QwFEOLGFcC3sr5X2mGUcbX8GG4P1++S+pV8qeW/Yu9kpHx5M48mSDbJJt4pF9ckTOSJXUCCd35IE8kWfn3nl0XpzXr9acM5lZJz/gvH0C+muZGw==</latexit><latexit sha1_base64="+tvbUa8hhPI+IeCLOFO89mEWNwQ=">AAACC3icbVA9SwNBEN2LXzF+RS1tFoNgIeEuCtoIooV2RjAfkDvD3maSLO7eHbtzYjjS2/hXbCwUsfUP2Plv3MQUfj0YeLw3w8y8MJHCoOt+OLmp6ZnZufx8YWFxaXmluLpWN3GqOdR4LGPdDJkBKSKooUAJzUQDU6GERnh9MvIbN6CNiKNLHCQQKNaLRFdwhlZqFzf9cwU9RvtXlR2fqnb/cNd1qY9wixltnUI9GLaLJbfsjkH/Em9CSmSCarv47ndiniqIkEtmTMtzEwwyplFwCcOCnxpIGL9mPWhZGjEFJsjGvwzpllU6tBtrWxHSsfp9ImPKmIEKbadi2De/vZH4n9dKsXsQZCJKUoSIfy3qppJiTEfB0I7QwFEOLGFcC3sr5X2mGUcbX8GG4P1++S+pV8qeW/Yu9kpHx5M48mSDbJJt4pF9ckTOSJXUCCd35IE8kWfn3nl0XpzXr9acM5lZJz/gvH0C+muZGw==</latexit><latexit sha1_base64="+tvbUa8hhPI+IeCLOFO89mEWNwQ=">AAACC3icbVA9SwNBEN2LXzF+RS1tFoNgIeEuCtoIooV2RjAfkDvD3maSLO7eHbtzYjjS2/hXbCwUsfUP2Plv3MQUfj0YeLw3w8y8MJHCoOt+OLmp6ZnZufx8YWFxaXmluLpWN3GqOdR4LGPdDJkBKSKooUAJzUQDU6GERnh9MvIbN6CNiKNLHCQQKNaLRFdwhlZqFzf9cwU9RvtXlR2fqnb/cNd1qY9wixltnUI9GLaLJbfsjkH/Em9CSmSCarv47ndiniqIkEtmTMtzEwwyplFwCcOCnxpIGL9mPWhZGjEFJsjGvwzpllU6tBtrWxHSsfp9ImPKmIEKbadi2De/vZH4n9dKsXsQZCJKUoSIfy3qppJiTEfB0I7QwFEOLGFcC3sr5X2mGUcbX8GG4P1++S+pV8qeW/Yu9kpHx5M48mSDbJJt4pF9ckTOSJXUCCd35IE8kWfn3nl0XpzXr9acM5lZJz/gvH0C+muZGw==</latexit><latexit sha1_base64="+tvbUa8hhPI+IeCLOFO89mEWNwQ=">AAACC3icbVA9SwNBEN2LXzF+RS1tFoNgIeEuCtoIooV2RjAfkDvD3maSLO7eHbtzYjjS2/hXbCwUsfUP2Plv3MQUfj0YeLw3w8y8MJHCoOt+OLmp6ZnZufx8YWFxaXmluLpWN3GqOdR4LGPdDJkBKSKooUAJzUQDU6GERnh9MvIbN6CNiKNLHCQQKNaLRFdwhlZqFzf9cwU9RvtXlR2fqnb/cNd1qY9wixltnUI9GLaLJbfsjkH/Em9CSmSCarv47ndiniqIkEtmTMtzEwwyplFwCcOCnxpIGL9mPWhZGjEFJsjGvwzpllU6tBtrWxHSsfp9ImPKmIEKbadi2De/vZH4n9dKsXsQZCJKUoSIfy3qppJiTEfB0I7QwFEOLGFcC3sr5X2mGUcbX8GG4P1++S+pV8qeW/Yu9kpHx5M48mSDbJJt4pF9ckTOSJXUCCd35IE8kWfn3nl0XpzXr9acM5lZJz/gvH0C+muZGw==</latexit>


