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(*) A no-lose theorem for the LHC:

“If the Higgs boson did not exist, we should have to 
invent something very much like it” 

- Chris Quigg

Lee, Quigg, Thacker, Phys. Rev. D 16 (1977) 1519

Higgs? (*)

• Before LHC:

1. Introduction
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Yes, the Higgs! … yet (*)

(*) We only got more questions: 

Is there a more fundamental description of EWSB? 
What mechanism sets the scale and stabilizes the Higgs mass? 

Other questions include: 

What is the nature of Dark Matter? 
What is the mechanism for Baryogenesis? 
What is the mechanism for neutrino masses? 
The unknown! What’s new at the 10TeV c.o.m. scale?

• Now:

1. Introduction
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Measuring Higgs couplings might 
answer some of the fundamental 

questions!

The Higgs might be the portal to 
new physics! 

What kind of unification may exist beyond the SM? 
What is the origin of flavor? 
Is there a deeper reason for gauge symmetry? 
Is there a more fundamental description of EWSB? 
What mechanism sets the scale and stabilizes the Higgs mass?

What is the nature of Dark Matter? 
What is the mechanism for Baryogenesis? 
What is the mechanism for neutrino masses? 
The unknown! How can nature surprise us? 

The Higgs might be the key!

• The Higgs:

WE NEED TO PUT THE HIGGS UNDER A ‘MICROSCOPE’ 
STUDY IT TO DEATH!

1. Introduction: The Higgs
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Percent level Higgs couplings!

Matthew Forslund, Patrick Meade, JHEP 01 (2024) 182
P. Andreetto et al, arXiv:2405.19314

Matthew Forslund, Patrick Meade, JHEP 08 (2022) 185
C. Accettura et al., Eur. Phys. J. C 83 (2023) 9, 864

Han, Liu, Low, Wang, Phys. Rev. D 103 (2021) 1, 013002
Buttazzo, Franceschini, Wulzer, JHEP 05 (2021) 219

<latexit sha1_base64="y6+MZPB5ipRpsUQm/iMvuny4+6U=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSKIh5KIqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/caeMsw==</latexit>⇤

• Higgs couplings @ Muon Collider:

1. Introduction: The Higgs
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• Forward Muons:

1. Introduction: The Higgs

Matthew Forslund, Patrick Meade, JHEP 01 (2024) 182
Li, Liu, Lyu, PRD 109 (2024) 7, 073009

Matthew Forslund, Patrick Meade, JHEP 08 (2022) 185
Ruhdorfer, Salvioni, Wulzer, PRD 107 (2023) 9, 095038

BR(inv) comparable to a Higgs factory 
ZZH coupling comparable to WWH

<latexit sha1_base64="y6+MZPB5ipRpsUQm/iMvuny4+6U=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSKIh5KIqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWju6nfekKleSwfzDhBP6IDyUPOqLFS/bxXKrsVdwayTLyclCFHrVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42O3RCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQlv/IzLJDUo2XxRmApiYjL9mvS5QmbE2BLKFLe3EjakijJjsynaELzFl5dJ86LiXVXc+mW5epvHUYBjOIEz8OAaqnAPNWgAA4RneIU359F5cd6dj3nripPPHMEfOJ8/caeMsw==</latexit>⇤
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?

Electroweak Radiation

Precision Electroweak

Yukawas: muon, top,…

Buttazzo, Franceschini, Wulzer, JHEP 05 (2021) 219
Han, Ma, Xie, Phys. Rev. D 103 (2021) 3, L031301
Han, Ma, Xie, JHEP 02 (2022) 154
Garosi, Marzocca, Trifinopoulos, JHEP 09 (2023) 107

Han, Liu, Low, Wang, Phys. Rev. D 103 (2021) 1, 013002
Ma, Pagani, Zaro, Phys. Rev. D 111 (2025) 5, 053002
DeGouvea, Thompson, e-Print: 2505.00152

Chen, Liu, Phys. Rev. D 109 (2024) 7, 075020
Liu, Lyu, Mahbub, Wang, Phys. Rev. D 109 (2024) 3, 035021
Cassidy, Dong, Kong, Lewis, Zhang, Zheng, JHEP 05 (2024) 176
Han, Kilian, Kreher, Ma, Reuter, Striegl, JHEP 12 (2021) 162
Celada, Han, Kilian, et al., JHEP 08 (2024) 021
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• Splitting Functions

<latexit sha1_base64="VeKlLpA9elKfa1zVxjn7PbUwt7g=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbOLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD3UOM+g==</latexit>qinitial  
quark

colinear colinear

<latexit sha1_base64="NzV3syf7kxD6za5/mJH5qnm+FpM=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZpMx81hnZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKXlvxwkNBR5IFjOCrZOa3Qhr9NgrV/yqPwNaJkFOKpCj3it/dfuKpIJKSzg2phP4iQ0zrC0jnE5K3dTQBJMRHtCOoxILasJsdu0EnTilj2KlXUmLZurviQwLY8Yicp0C26FZ9Kbif14ntfFVmDGZpJZKMl8UpxxZhaavoz7TlFg+dgQTzdytiAyxxsS6gEouhGDx5WXSPKsGF1X/7rxSu87jKMIRHMMpBHAJNbiFOjSAwAM8wyu8ecp78d69j3lrwctnDuEPvM8fK8aO3Q==</latexit>

q̄ colliding  
antiquark

<latexit sha1_base64="VeKlLpA9elKfa1zVxjn7PbUwt7g=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbOLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD3UOM+g==</latexit>q <latexit sha1_base64="VeKlLpA9elKfa1zVxjn7PbUwt7g=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbOLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD3UOM+g==</latexit>q

The proton is a 
‘soup’ of particles?

colinear

colinear<latexit sha1_base64="VeKlLpA9elKfa1zVxjn7PbUwt7g=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbOLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD3UOM+g==</latexit>q

proton

proton

Splitting Functions!

<latexit sha1_base64="wweE3/XdcOP955bXwsihcRBzCzg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPbLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rbuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDzhuM8A==</latexit>g

2. Other Deliverables: Neutrino PDF
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• Muon PDFs

muon

<latexit sha1_base64="UD0zqrn256RR3QuXxywn+gfuMJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmZnaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bJsk0ZXWaiES3IjRMcMXqllvBWqlmKCPBmtHwduo3n5g2PFEPdpSyUGJf8ZhTtE5qdPooJXZLZb/iz0CWSZCTMuSodUtfnV5CM8mUpQKNaQd+asMxasupYJNiJzMsRTrEPms7qlAyE45n107IqVN6JE60K2XJTP09MUZpzEhGrlOiHZhFbyr+57UzG1+HY67SzDJF54viTBCbkOnrpMc1o1aMHEGqubuV0AFqpNYFVHQhBIsvL5PGeSW4rPj3F+XqTR5HAY7hBM4ggCuowh3UoA4UHuEZXuHNS7wX7937mLeuePnMEfyB9/kDiJGPGg==</latexit>�
antilepton

vector bosons

photon
lepton

<latexit sha1_base64="2MjD4KkHKZBHXEUJKWol2ZCTDi0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0swm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByl/udJ1Sax/LRTBP0IzqSPOSMmlzqoxCDas2tu3OQVeIVpAYFmoPqV38YszRCaZigWvc8NzF+RpXhTOCs0k81JpRN6Ah7lkoaofaz+a0zcmaVIQljZUsaMld/T2Q00noaBbYzomasl71c/M/rpSa88TMuk9SgZItFYSqIiUn+OBlyhcyIqSWUKW5vJWxMFWXGxlOxIXjLL6+S9kXdu6q7D5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kTOi/PufCxaS04xcwx/4Hz+AA8MjkA=</latexit>

`

<latexit sha1_base64="Hx1PgwVJ84i9D/0UPQ39b5HDIZo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKtlaaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6yRTDFssEYnqhFSj4BJbhhuBnVQhjUOBD+HoZuo/PKHSPJH3ZpxiENOB5BFn1Fjp0Q+pIj4K0avW3Lo7A1kmXkFqUKDZq375/YRlMUrDBNW667mpCXKqDGcCJxU/05hSNqID7FoqaYw6yGcHT8iJVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xjcz0VWQc5lmBiWbL4oyQUxCpt+TPlfIjBhbQpni9lbChlRRZmxGFRuCt/jyMmmf1b2Lunt3XmtcF3GU4QiO4RQ8uIQG3EITWsAghmd4hTdHOS/Ou/Mxby05xcwh/IHz+QNisZAj</latexit>

¯̀
<latexit sha1_base64="rp254ZQw7wx+DBcIrvOtlo79Qbs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPbUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivdtU4eeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8rXrnVff2rFK7yuMowgEcwjF4cAE1uIE6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxzfQNY19</latexit>

W/Z

F. Garosi, D. Marzocca, S. Trifinopoulos, JHEP 09 (2023) 107

2. Other Deliverables: Neutrino PDF

Han, Ma, Xie, Phys. Rev. D 103 (2021) 3, L031301
Han, Ma, Xie, JHEP 02 (2022) 154
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• Muon PDFs

muon anti-lepton/quark
vector bosons

photon/gluon
lepton/quark

<latexit sha1_base64="2MjD4KkHKZBHXEUJKWol2ZCTDi0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt0swm7G6GE/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByl/udJ1Sax/LRTBP0IzqSPOSMmlzqoxCDas2tu3OQVeIVpAYFmoPqV38YszRCaZigWvc8NzF+RpXhTOCs0k81JpRN6Ah7lkoaofaz+a0zcmaVIQljZUsaMld/T2Q00noaBbYzomasl71c/M/rpSa88TMuk9SgZItFYSqIiUn+OBlyhcyIqSWUKW5vJWxMFWXGxlOxIXjLL6+S9kXdu6q7D5e1xm0RRxlO4BTOwYNraMA9NKEFDMbwDK/w5kTOi/PufCxaS04xcwx/4Hz+AA8MjkA=</latexit>

`

<latexit sha1_base64="Hx1PgwVJ84i9D/0UPQ39b5HDIZo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKtlaaUDbbSbt0swm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAXXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6yRTDFssEYnqhFSj4BJbhhuBnVQhjUOBD+HoZuo/PKHSPJH3ZpxiENOB5BFn1Fjp0Q+pIj4K0avW3Lo7A1kmXkFqUKDZq375/YRlMUrDBNW667mpCXKqDGcCJxU/05hSNqID7FoqaYw6yGcHT8iJVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xjcz0VWQc5lmBiWbL4oyQUxCpt+TPlfIjBhbQpni9lbChlRRZmxGFRuCt/jyMmmf1b2Lunt3XmtcF3GU4QiO4RQ8uIQG3EITWsAghmd4hTdHOS/Ou/Mxby05xcwh/IHz+QNisZAj</latexit>

¯̀
<latexit sha1_base64="rp254ZQw7wx+DBcIrvOtlo79Qbs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E1GPRi8eK9gPbUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nvqtR1Sax/LejBP0IzqQPOSMGivdtU4eeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8rXrnVff2rFK7yuMowgEcwjF4cAE1uIE6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxzfQNY19</latexit>

W/Z

F. Garosi, D. Marzocca, S. Trifinopoulos, JHEP 09 (2023) 107

<latexit sha1_base64="NgWE8hSOBo5S/Gqp8RpRWjMrVCg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnx+M0Q==</latexit>

H Higgs

<latexit sha1_base64="TpXBW/vHEsXXdW2fFhhK+1oc4Ug=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKe6KqMegF48RzAOSJfROZjdDZnbXmVkhLPkJLx4U8ervePNvnDwOmljQUFR1090VpIJr47rfTmFldW19o7hZ2tre2d0r7x80dZIpyho0EYlqB6iZ4DFrGG4Ea6eKoQwEawXD24nfemJK8yR+MKOU+RKjmIecorFSuxuhlHgW9coVt+pOQZaJNycVmKPeK391+wnNJIsNFah1x3NT4+ eoDKeCjUvdTLMU6RAj1rE0Rsm0n0/vHZMTq/RJmChbsSFT9fdEjlLrkQxsp0Qz0IveRPzP62QmvPZzHqeZYTGdLQozQUxCJs+TPleMGjGyBKni9lZCB6iQGhtRyYbgLb68TJrnVe+y6t5fVGo38ziKcATHcAoeXEEN7qAODaAg4Ble4c15dF6cd+dj1lpw5jOH8AfO5w+6w4/E</latexit>

�/g

2. Other Deliverables: Neutrino PDF
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• Neutrino PDF

muon

neutrino

Calculable! A prediction of the SM

How can we ‘measure’ these predictions?

Testing the SM at multi-TeV energies

<latexit sha1_base64="amMVT+vAmiqocnb6R0pE/0znvaU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atV3fvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2CJjdw=</latexit>⌫

2. Other Deliverables: Neutrino PDF

(Does it make sense?)
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• Monolepton

Signal

Background

2. Other Deliverables: Neutrino PDF
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• Monolepton

2. Other Deliverables: Neutrino PDF

Signal Background
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• W + gamma/Z

Signal Background

2. Other Deliverables: Neutrino PDF

  

 

  
<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z
<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z
<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z
<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z

<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z
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• Radiation Amplitude Zero

2. Other Deliverables: Neutrino PDF

     

<latexit sha1_base64="MkwrtUUGMd/YZXdz+qC3zlkQAgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUaPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rbuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDtduM4A==</latexit>

W

<latexit sha1_base64="MkwrtUUGMd/YZXdz+qC3zlkQAgc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUaPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rbuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDtduM4A==</latexit>

W

<latexit sha1_base64="heKJsmKMLcOPIxTkhzptUN4WOOg=">AAAB73icbVBNS8NAEJ34WetX1aOXYBE81UREPRa9eKxgP7ANZbLdtEt3N3F3I5TQP+HFgyJe/Tve/Ddu2xy09cHA470ZZuaFCWfaeN63s7S8srq2Xtgobm5t7+yW9vYbOk4VoXUS81i1QtSUM0nrhhlOW4miKEJOm+HwZuI3n6jSLJb3ZpTQQGBfsogRNFZqdfooBJ4+dEtlr+JN4S4SPydlyFHrlr46vZikgkpDOGrd9r3EBBkqwwin42In1TRBMsQ+bVsqUVAdZNN7x+6xVXpuFCtb0rhT9fdEhkLrkQhtp0Az0PPeRPzPa6cmugoyJpPUUElmi6KUuyZ2J8+7PaYoMXxkCRLF7K0uGaBCYmxERRuCP//yImmcVfyLind3Xq5e53EU4BCO4AR8uIQq3EIN6kCAwzO8wpvz6Lw4787HrHXJyWcO4A+czx+nD4+3</latexit>

�/Z
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• Neutrino PDF:

muon

neutrino

Calculable! A prediction of the SM

How can we ‘measure’ these predictions?

Testing the SM at multi-TeV energies

<latexit sha1_base64="amMVT+vAmiqocnb6R0pE/0znvaU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh55K++WKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atV3fvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP2CJjdw=</latexit>⌫

A combination of rates (monolepton) 
and spectral features (RAZ) 

will help us measure the prediction and 
reduce theoretical uncertainties!

2. Other Deliverables: Neutrino PDF



Outline

19

1. Introduction


• The Higgs


2. Other Deliverables


• Neutrino PDF


• EW Symmetry Restoration 

Conclusions

Rodolfo Capdevilla, Fermilab

?
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2. Other Deliverables: EW Restoration

<latexit sha1_base64="rOgnVpiA7yNT99eCdECqdNs8CFE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxQtMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6H7mt564NiJRDRynPIjpQIlIMIpW8hu3jR7rlStu1Z2DrBIvJxXIUe+Vv7r9hGUxV8gkNabjuSkGE6pRMMmnpW5meErZiA54x1JFY26CyfzYKTmzSp9EibalkMzV3xMTGhszjkPbGVMcmmVvJv7ndTKMboKJUGmGXLHFoiiTBBMy+5z0heYM5dgSyrSwtxI2pJoytPmUbAje8surpHlR9a6q7uNlpXaXx1GEEziFc/DgGmrwAHXwgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A0nyjlg=</latexit>

T = Tc

<latexit sha1_base64="HLRi0A7jIuaJEqwhFxnjUzglHQk=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKiboSimy4r2Ac0oUymN+3QySTM3AgldO3GX3HjQhG3foE7/8b0sdDWAxfOnHMvc+8JEikMOs63tbS8srq2Xtgobm5t7+zae/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBoPbsd98AG1ErO5xmIAfsZ4SoeAMc6ljH3kSQvQkUz0JtEo9LXp99PT0fU2dYscuOWVnArpI3BkpkRlqHfvL68Y8jUAhl8yYtusk6GdMo+ASRkUvNZAwPmA9aOdUsQiMn01OGdGTXOnSMNZ5KaQT9fdExiJjhlGQd0YM+2beG4v/ee0Uwys/EypJERSffhSmkmJMx7nQrtDAUQ5zwrgW+a6U95lmHPP0xiG48ycvksZZ2b0oO3fnpcrNLI4COSTH5JS45JJUSJXUSJ1w8kieySt5s56sF+vd+pi2LlmzmQPyB9bnD1cpmV4=</latexit>

hHi = 0
<latexit sha1_base64="C3b+qo6hBABX9y5iTPVIKS0FdZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MVjBdMW2lA22027dHcTdjdCCf0NXjwo4tUf5M1/46bNQVsfDDzem2FmXphwpo3rfjultfWNza3ydmVnd2//oHp41NZxqgj1Scxj1Q2xppxJ6htmOO0mimIRctoJJ3e533miSrNYPpppQgOBR5JFjGBjJV+gG7cyqNbcujsHWiVeQWpQoDWofvWHMUkFlYZwrHXPcxMTZFgZRjidVfqppgkmEzyiPUslFlQH2fzYGTqzyhBFsbIlDZqrvycyLLSeitB2CmzGetnLxf+8Xmqi6yBjMkkNlWSxKEo5MjHKP0dDpigxfGoJJorZWxEZY4WJsfnkIXjLL6+S9kXda9Tdh8ta87aIowwncArn4MEVNOEeWuADAQbP8ApvjnRenHfnY9FacoqZY/gD5/MHUoeNtQ==</latexit>

m = 0

• How do we probe this?

<latexit sha1_base64="IntReKkW+tu7cpp2pPS3S3psSrE=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E1MIiaGMZIZcEkiPsbfaSJXt7x+6cEEJ+g42FIrb+IDv/jZvkCk18MPB4b4aZeWEqhUHX/XYKa+sbm1vF7dLO7t7+QfnwqGmSTDPus0Qmuh1Sw6VQ3EeBkrdTzWkcSt4KR/czv/XEtRGJauA45UFMB0pEglG0kt+4bfRYr1xxq+4cZJV4OalAjnqv/NXtJyyLuUImqTEdz00xmFCNgkk+LXUzw1PKRnTAO5YqGnMTTObHTsmZVfokSrQthWSu/p6Y0NiYcRzazpji0Cx7M/E/r5NhdBNMhEoz5IotFkWZJJiQ2eekLzRnKMeWUKaFvZWwIdWUoc2nZEPwll9eJc2LqndVdR8vK7W7PI4inMApnIMH11CDB6iDDwwEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH0hrjlc=</latexit>

T < Tc
<latexit sha1_base64="ZgPcJX3XP9bPaFptSeM+Jry/XVo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvXis0LSFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHTZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8lY4up/5rSeujUhUA8cpD2I6UCISjKKV/MZto8d65Ypbdecgq8TLSQVy1Hvlr24/YVnMFTJJjel4borBhGoUTPJpqZsZnlI2ogPesVTRmJtgMj92Ss6s0idRom0pJHP198SExsaM49B2xhSHZtmbif95nQyjm2AiVJohV2yxKMokwYTMPid9oTlDObaEMi3srYQNqaYMbT4lG4K3/PIqaV5Uvauq+3hZqd3lcRThBE7hHDy4hho8QB18YCDgGV7hzVHOi/PufCxaC04+cwx/4Hz+AEt5jlk=</latexit>

T > Tc

<latexit sha1_base64="+94pRuifv7gm1YP3MMonpO5aU+w=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqicpevFYwbSFNpTNdtMu3d2E3Y1QQn+DFw+KePUHefPfuGlz0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4etXWcKkJ9EvNYdUOsKWeS+oYZTruJoliEnHbCyV3ud56o0iyWj2aa0EDgkWQRI9hYyRfoxq0MqjW37s6BVolXkBoUaA2qX/1hTFJBpSEca93z3MQEGVaGEU5nlX6qaYLJBI9oz1KJBdVBNj92hs6sMkRRrGxJg+bq74kMC62nIrSdApuxXvZy8T+vl5roOsiYTFJDJVksilKOTIzyz9GQKUoMn1qCiWL2VkTGWGFibD55CN7yy6ukfVH3GnX34bLWvC3iKMMJnMI5eHAFTbiHFvhAgMEzvMKbI50X5935WLSWnGLmGP7A+fwBVA2Ntg==</latexit>

m > 0

<latexit sha1_base64="HLRi0A7jIuaJEqwhFxnjUzglHQk=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuSiKiboSimy4r2Ac0oUymN+3QySTM3AgldO3GX3HjQhG3foE7/8b0sdDWAxfOnHMvc+8JEikMOs63tbS8srq2Xtgobm5t7+zae/sNE6eaQ53HMtatgBmQQkEdBUpoJRpYFEhoBoPbsd98AG1ErO5xmIAfsZ4SoeAMc6ljH3kSQvQkUz0JtEo9LXp99PT0fU2dYscuOWVnArpI3BkpkRlqHfvL68Y8jUAhl8yYtusk6GdMo+ASRkUvNZAwPmA9aOdUsQiMn01OGdGTXOnSMNZ5KaQT9fdExiJjhlGQd0YM+2beG4v/ee0Uwys/EypJERSffhSmkmJMx7nQrtDAUQ5zwrgW+a6U95lmHPP0xiG48ycvksZZ2b0oO3fnpcrNLI4COSTH5JS45JJUSJXUSJ1w8kieySt5s56sF+vd+pi2LlmzmQPyB9bnD1cpmV4=</latexit>

hHi = 0
<latexit sha1_base64="cPsMDLPkhPmvKKb6jwxSsPDEGro=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6rHoxWMF+wHtUrLpbBubTZYkK5TS/+DFgyJe/T/e/Dem7R609UHg8d7MZOZFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWaYZ0poXQrogYFl1i33ApspRppEglsRsPbqd98Qm24kg92lGKY0L7kMWfUOqnRMYKaQbdU9iv+DGSZBDkpQ45at/TV6SmWJSgtcwNMO/BTG46ptpwJnBQ7mcGUsiHtY9tRSRM04Xi27YScOqVHYqXdk5bM1N8dY5oYM0oiV5lQOzCL3lT8z2tnNr4Ox1ymmUXJ5h/FmSBWkenppMc1MitGjlCmuduVsAHVlFkXUNGFECyevEwa55XgsuLfX5SrN3kcBTiGEziDAK6gCndQgzoweIRneIU3T3kv3rv3MS9d8fKeI/gD7/MHrTCPMg==</latexit>

/

<latexit sha1_base64="NgWE8hSOBo5S/Gqp8RpRWjMrVCg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnx+M0Q==</latexit>

H
<latexit sha1_base64="NgWE8hSOBo5S/Gqp8RpRWjMrVCg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnx+M0Q==</latexit>

H

<latexit sha1_base64="UL26IRbtQVLj3cIXKXlj2i4mhdk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9NJjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0/vM7z5RpVkkH80spr7AY8lCRrDJpE61eTksV9yauwBaJ15OKpCjNSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1XzrmvuQ73SuMvjKMIZnEMVPLiBBjShBW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDDKWNlg==</latexit>

V (H)
<latexit sha1_base64="UL26IRbtQVLj3cIXKXlj2i4mhdk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY9NJjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0/vM7z5RpVkkH80spr7AY8lCRrDJpE61eTksV9yauwBaJ15OKpCjNSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukc1XzrmvuQ73SuMvjKMIZnEMVPLiBBjShBW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDDKWNlg==</latexit>

V (H)



21 Rodolfo Capdevilla, Fermilab

• Order parameter:

Is there an order parameter for 
the Higgs?

… the Higgs vev… but, can 
we measure it at different T?

Not at a collider… maybe 
Cosmology?

… what can be done at 
a collider?

2. Other Deliverables: EW Restoration
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• Diboson:

Low Energy:

2. Other Deliverables: EW Restoration

High Energy:

<latexit sha1_base64="VfedPYNBY8NwMCZwoTNTmDx+Yvs=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovQbkoioi6LbrroooJ9YBPCZDpph04mcWYilNCdG3/FjQtF3PoL7vwbp20EbT1w4XDOvdx7jx8zKpVlfRm5peWV1bX8emFjc2t7x9zda8koEZg0ccQi0fGRJIxy0lRUMdKJBUGhz0jbH15N/PY9EZJG/EaNYuKGqM9pQDFSWvLMQ0fSfohKba9+69XL0OHkDv5otbJnFq2KNQVcJHZGiiBDwzM/nV6Ek5BwhRmSsmtbsXJTJBTFjIwLTiJJjPAQ9UlXU45CIt10+scYHmulB4NI6OIKTtXfEykKpRyFvu4MkRrIeW8i/ud1ExVcuCnlcaIIx7NFQcKgiuAkFNijgmDFRpogLKi+FeIBEggrHV1Bh2DPv7xIWicV+6xiXZ8Wq5dZHHlwAI5ACdjgHFRBDTRAE2DwAJ7AC3g1Ho1n4814n7XmjGxmH/yB8fENn0mX3g==</latexit>

�(WLZL) 6= �(WH)
<latexit sha1_base64="XzzGJcp4rBP+rvSR94Y3VpR7qVs=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoOQNGFXRG2EoE2KFBHMA5NlmZ1MkiEzs8vMrBCWFDb+io2FIrZ+hJ1/4yRZQRMPXDiccy/33hNEjCrtOF9WZmV1bX0ju5nb2t7Z3bP3D5oqjCUmDRyyULYDpAijgjQ01Yy0I0kQDxhpBaPrqd+6J1LRUNzqcUQ8jgaC9ilG2ki+ne8qOuCo2PJrd36tBC/hj1At+XbBKTszwGXipqQAUtR9+7PbC3HMidCYIaU6rhNpL0FSU8zIJNeNFYkQHqEB6RgqECfKS2ZPTOCxUXqwH0pTQsOZ+nsiQVypMQ9MJ0d6qBa9qfif14l1/8JLqIhiTQSeL+rHDOoQThOBPSoJ1mxsCMKSmlshHiKJsDa55UwI7uLLy6R5UnbPys7NaaFylcaRBXlwBIrABeegAqqgDhoAgwfwBF7Aq/VoPVtv1vu8NWOlM4fgD6yPb/Ugll0=</latexit>

�(WLZL) = �(WH)



23 Rodolfo Capdevilla, Fermilab

• Diboson:

2. Other Deliverables: EW Restoration

<latexit sha1_base64="vmZkabHxG7pgwXkhs7DOmRVk1LI=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYhCswp2IWgZtLCwSMB+QHGFvM5es2ds7dveEcOQX2FgoYutPsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWqt/3SmW34s5AlomXkzLkqPVKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZodOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDZFG4K3+PIyaZ5XvMuKW78oV2/yOApwDCdwBh5cQRXuoAYNYIDwDK/w5jw6L8678zFvXXHymSP4A+fzB6UvjNU=</latexit>

L

 
<latexit sha1_base64="A1AMxZLwwlvgs6pT583uRFFCN7Q=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/cA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LejBP0IzqQPOSMGivVH3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDumeM4w==</latexit>

Z <latexit sha1_base64="vmZkabHxG7pgwXkhs7DOmRVk1LI=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYhCswp2IWgZtLCwSMB+QHGFvM5es2ds7dveEcOQX2FgoYutPsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWqt/3SmW34s5AlomXkzLkqPVKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZodOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDZFG4K3+PIyaZ5XvMuKW78oV2/yOApwDCdwBh5cQRXuoAYNYIDwDK/w5jw6L8678zFvXXHymSP4A+fzB6UvjNU=</latexit>

L  

 <latexit sha1_base64="KDHYNM2SBYlnktTFZS8isfek7DY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DHvQY0TwgWcPsZDYZMju7zPQKYcknePGgiFe/yJt/4+Rx0MSChqKqm+6uIJHCoOt+O7ml5ZXVtfx6YWNza3unuLtXN3GqGa+xWMa6GVDDpVC8hgIlbyaa0yiQvBEMrsd+44lrI2L1gMOE+xHtKREKRtFK9zePJ51iyS27E5BF4s1ICWaodopf7W7M0ogrZJIa0/LcBP2MahRM8lGhnRqeUDagPd6yVNGIGz+bnDoiR1bpkjDWthSSifp7IqORMcMosJ0Rxb6Z98bif14rxfDSz4RKUuSKTReFqSQYk/HfpCs0ZyiHllCmhb2VsD7VlKFNp2BD8OZfXiT107J3XnbvzkqVq1kceTiAQzgGDy6gArdQhRow6MEzvMKbI50X5935mLbmnNnMPvyB8/kDuwyNbw==</latexit>

G�

<latexit sha1_base64="YhS7wZOi9NiT3izymwKwE+EvwkM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRgx4r2g9oY9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDVh8MPN6bYWZekEhh0HW/nMLS8srqWnG9tLG5tb1T3t1rmjjVjDdYLGPdDqjhUijeQIGStxPNaRRI3gpGV1O/9ci1EbG6x3HC/YgOlAgFo2ilu+sHt1euuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZqRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmf5N+kJzhnJsCWVa2FsJG1JNGdp0SjYEb/Hlv6R5UvXOqu7taaV2mcdRhAM4hGPw4BxqcAN1aACDATzBC7w60nl23pz3eWvByWf24Recj2+/mI1y</latexit>

G0

Higgs

<latexit sha1_base64="RjLIJ2oD3atbQyZrdmHjWGkBzjo=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBEMquFPVY9GCPFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70NYHA4/3ZpiZF8ScaeO6305uZXVtfSO/Wdja3tndK+4fNLVMFKENIrlU7QBrypmgDcMMp+1YURwFnLaC0c3Ubz1RpZkU92YcUz/CA8FCRrCxUrN2xm4f3F6x5JbdGdAy8TJSggz1XvGr25ckiagwhGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YKnBEtZ/Orp2gE6v0USiVLWHQTP09keJI63EU2M4Im6Fe9Kbif14nMeGVnzIRJ4YKMl8UJhwZiaavoz5TlBg+tgQTxeytiAyxwsTYgAo2BG/x5WXSPC97F2X3rlKqXmdx5OEIjuEUPLiEKtSgDg0g8AjP8ApvjnRenHfnY96ac7KZQ/gD5/MHfzOObA==</latexit>

H + iG
0

<latexit sha1_base64="ty+otS7qWmUBfFbiBbGZZIQ8iEc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgCGFXRD0GPegxonlAsobZyWwyZHZ2mekVwpJP8OJBEa9+kTf/xsnjoIkFDUVVN91dQSKFQdf9dnJLyyura/n1wsbm1vZOcXevbuJUM15jsYx1M6CGS6F4DQVK3kw0p1EgeSMYXI/9xhPXRsTqAYcJ9yPaUyIUjKKV7m8eTzrFklt2JyCLxJuREsxQ7RS/2t2YpRFXyCQ1puW5CfoZ1SiY5KNCOzU8oWxAe7xlqaIRN342OXVEjqzSJWGsbSkkE/X3REYjY4ZRYDsjin0z743F/7xWiuGlnwmVpMgVmy4KU0kwJuO/SVdozlAOLaFMC3srYX2qKUObTsGG4M2/vEjqp2XvvOzenZUqV7M48nAAh3AMHlxABW6hCjVg0INneIU3RzovzrvzMW3NObOZffgD5/MHuASNbQ==</latexit>

G+
<latexit sha1_base64="NdEUsbNf88GfuV35H+u0DJhCJmM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UCFnvVLZrbozkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrnVe+y6t5flGs3eRwFOIYTqIAHV1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AEnjI0O</latexit>

()
<latexit sha1_base64="NdEUsbNf88GfuV35H+u0DJhCJmM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHstHM07Qj+hA8pAzaqz0UCFnvVLZrbozkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrnVe+y6t5flGs3eRwFOIYTqIAHV1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AEnjI0O</latexit>

()<latexit sha1_base64="HUBpTpGrnTxKYLM5z4L9LJcGdZs=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cI9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHKmjet+O5W19Y3Nrep2bWd3b/+gfnjU0UmmCG2ThCeqF2JNOZO0bZjhtJcqikXIaTec3BV+94kqzRL5aKYpDQQeSxYxgk0hDfyYDesNt+nOgVaJV5IGlPCH9a/BKCGZoNIQjrXue25qghwrwwins9og0zTFZILHtG+pxILqIJ/fOkNnVhmhKFG2pEFz9fdEjoXWUxHaToFNrJe9QvzP62cmuglyJtPMUEkWi6KMI5Og4nE0YooSw6eWYKKYvRWRGCtMjI2nZkPwll9eJZ2LpnfVdB8uG63bMo4qnMApnIMH19CCe/ChDQRieIZXeHOE8+K8Ox+L1opTzhzDHzifP+RfjiQ=</latexit>

� <latexit sha1_base64="q62dyPQm+YvkESO21HKPV3T9bqQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1lx6xfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI5zjMY=</latexit>=

  
<latexit sha1_base64="NgWE8hSOBo5S/Gqp8RpRWjMrVCg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnx+M0Q==</latexit>

H

<latexit sha1_base64="vmZkabHxG7pgwXkhs7DOmRVk1LI=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYhCswp2IWgZtLCwSMB+QHGFvM5es2ds7dveEcOQX2FgoYutPsvPfuEmu0MQHA4/3ZpiZFySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDv1W0+oNI/lgxkn6Ed0IHnIGTVWqt/3SmW34s5AlomXkzLkqPVKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZodOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymX5M+V8iMGFtCmeL2VsKGVFFmbDZFG4K3+PIyaZ5XvMuKW78oV2/yOApwDCdwBh5cQRXuoAYNYIDwDK/w5jw6L8678zFvXXHymSP4A+fzB6UvjNU=</latexit>

L

 

 <latexit sha1_base64="KDHYNM2SBYlnktTFZS8isfek7DY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DHvQY0TwgWcPsZDYZMju7zPQKYcknePGgiFe/yJt/4+Rx0MSChqKqm+6uIJHCoOt+O7ml5ZXVtfx6YWNza3unuLtXN3GqGa+xWMa6GVDDpVC8hgIlbyaa0yiQvBEMrsd+44lrI2L1gMOE+xHtKREKRtFK9zePJ51iyS27E5BF4s1ICWaodopf7W7M0ogrZJIa0/LcBP2MahRM8lGhnRqeUDagPd6yVNGIGz+bnDoiR1bpkjDWthSSifp7IqORMcMosJ0Rxb6Z98bif14rxfDSz4RKUuSKTReFqSQYk/HfpCs0ZyiHllCmhb2VsD7VlKFNp2BD8OZfXiT107J3XnbvzkqVq1kceTiAQzgGDy6gArdQhRow6MEzvMKbI50X5935mLbmnNnMPvyB8/kDuwyNbw==</latexit>

G�

  
<latexit sha1_base64="NgWE8hSOBo5S/Gqp8RpRWjMrVCg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix66bEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/PbT6g0j+WDmSToR3QoecgZNVZq1Pqlsltx5yCrxMtJGXLU+6Wv3iBmaYTSMEG17npuYvyMKsOZwGmxl2pMKBvTIXYtlTRC7WfzQ6fk3CoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDWz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m6INwVt+eZW0LivedcVtXJWrd3kcBTiFM7gAD26gCjWoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBnx+M0Q==</latexit>

H

2

1

Goldstone 

<latexit sha1_base64="b04ptnlyex/8xrdkMTp87X5vdNE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Mv65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq3q3l9W6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A50qjWo=</latexit> {
<latexit sha1_base64="b04ptnlyex/8xrdkMTp87X5vdNE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz00Mv65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80un5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazt8mAK2RGTCyhTHF7K2EjqigzNpySDcFbfnmVtC6qXq3q3l9W6jd5HEU4gVM4Bw+uoA530IAmMAjhGV7hzRk7L86787FoLTj5zDH8gfP5A50qjWo=</latexit> {

Low E 

2

1
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• Diboson:

2. Other Deliverables: EW Restoration

Inside 
RAZ

<latexit sha1_base64="QX4a/BJLbHNQ2W/ZBpZJ7a76qUM=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtpiQi6kYouukiiwr2gU0Jk+mkHTqZhJmJUEJ+wY2/4saFIm7dufNvnLZBtPXAhTPn3Mvce/yYUaks68tYWl5ZXVsvbBQ3t7Z3ds29/ZaMEoFJE0csEh0fScIoJ01FFSOdWBAU+oy0/dH1xG/fEyFpxG/VOCa9EA04DShGSkueWRZe6jjZpRsIhFNX0kGIym3PufOcSvbzrlcyzyxZVWsKuEjsnJRAjoZnfrr9CCch4QozJGXXtmLVS5FQFDOSFd1EkhjhERqQrqYchUT20ulFGTzWSh8GkdDFFZyqvydSFEo5Dn3dGSI1lPPeRPzP6yYquOillMeJIhzPPgoSBlUEJ/HAPhUEKzbWBGFB9a4QD5HORukQizoEe/7kRdI6qdpnVevmtFS7yuMogENwBMrABuegBuqgAZoAgwfwBF7Aq/FoPBtvxvusdcnIZw7AHxgf36/MnOg=</latexit>

rLL =
�(WLZL)

�(WH)

<latexit sha1_base64="0or1E7qztxsP2mgVHV2hcqJqORg="></latexit>

r̃LL =
�(WZ)

�(WH)
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• Diboson:

2. Other Deliverables: EW Restoration

<latexit sha1_base64="QX4a/BJLbHNQ2W/ZBpZJ7a76qUM=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtpiQi6kYouukiiwr2gU0Jk+mkHTqZhJmJUEJ+wY2/4saFIm7dufNvnLZBtPXAhTPn3Mvce/yYUaks68tYWl5ZXVsvbBQ3t7Z3ds29/ZaMEoFJE0csEh0fScIoJ01FFSOdWBAU+oy0/dH1xG/fEyFpxG/VOCa9EA04DShGSkueWRZe6jjZpRsIhFNX0kGIym3PufOcSvbzrlcyzyxZVWsKuEjsnJRAjoZnfrr9CCch4QozJGXXtmLVS5FQFDOSFd1EkhjhERqQrqYchUT20ulFGTzWSh8GkdDFFZyqvydSFEo5Dn3dGSI1lPPeRPzP6yYquOillMeJIhzPPgoSBlUEJ/HAPhUEKzbWBGFB9a4QD5HORukQizoEe/7kRdI6qdpnVevmtFS7yuMogENwBMrABuegBuqgAZoAgwfwBF7Aq/FoPBtvxvusdcnIZw7AHxgf36/MnOg=</latexit>

rLL =
�(WLZL)

�(WH)
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Broken Phase

Symmetric  
PhaseBroken Phase

<latexit sha1_base64="0or1E7qztxsP2mgVHV2hcqJqORg="></latexit>
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Summary

1. In order to understand the microscopic theory behind the Higgs mechanism we 

need to put the Higgs under a “microscope.” A muon collider will be able to 

measure the couplings of the Higgs at the 0.1% level.


2. Besides the Higgs, the muon collider program has a series of deliverables based 

on the fact that this machine will test the SM at new energy regimes. We studied 

the neutrino content of the muon beam, also known as the neutrino PDF, and we 

proposed an attempt to test the idea of electroweak symmetry restoration.
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Thank You!
Rodolfo Capdevilla, Fermilab


