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Assume TH-error 
comparable (3/4 loop)
See Spira’s talk and Blondel et al’18
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From deBlas’21 and deBlas,Durieux,Grojean,Gu,Paul’19
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Z-Pole 
➙ less correlation 
➙ Up to 100x better 
   than LHC
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What will we learn?
Simple way of visualising physics potential reach: 

New Physics  
= 

1 Scale + 1 Coupling
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i E

E wi

<latexit sha1_base64="h0HBbzVvQwHT9MfmufFulZ/NbW8=">AAAB9XicdVC7TsNAEDyHVwivACXNiQgJUVh2YuKUETSUQZCHlFjR+bIJp5wfuluDIiufQAsVHaLleyj4F5wQJEAw1WhmVzs7fiyFRst6M3JLyyura/n1wsbm1vZOcXevpaNEcWjySEaq4zMNUoTQRIESOrECFvgS2v74fOa3b0FpEYXXOInBC9goFEPBGWbS1ah/0i+WLNO23arjUst0auXKaSUjNbfmVGxqm9YcJbJAo1987w0ingQQIpdM665txeilTKHgEqaFXqIhZnzMRtDNaMgC0F46jzqlR4lmGNEYFBWSzkX4vpGyQOtJ4GeTAcMb/dubiX953QSHNS8VYZwghHx2CIWE+SHNlcg6ADoQChDZLDlQEVLOFEMEJSjjPBOTrJRC1sfX0/R/0iqbdtV0Lp1S/WzRTJ4ckENyTGzikjq5IA3SJJyMyD15II/GnfFkPBsvn6M5Y7GzT37AeP0ACb2SaA==</latexit>g⇤
<latexit sha1_base64="h0HBbzVvQwHT9MfmufFulZ/NbW8=">AAAB9XicdVC7TsNAEDyHVwivACXNiQgJUVh2YuKUETSUQZCHlFjR+bIJp5wfuluDIiufQAsVHaLleyj4F5wQJEAw1WhmVzs7fiyFRst6M3JLyyura/n1wsbm1vZOcXevpaNEcWjySEaq4zMNUoTQRIESOrECFvgS2v74fOa3b0FpEYXXOInBC9goFEPBGWbS1ah/0i+WLNO23arjUst0auXKaSUjNbfmVGxqm9YcJbJAo1987w0ingQQIpdM665txeilTKHgEqaFXqIhZnzMRtDNaMgC0F46jzqlR4lmGNEYFBWSzkX4vpGyQOtJ4GeTAcMb/dubiX953QSHNS8VYZwghHx2CIWE+SHNlcg6ADoQChDZLDlQEVLOFEMEJSjjPBOTrJRC1sfX0/R/0iqbdtV0Lp1S/WzRTJ4ckENyTGzikjq5IA3SJJyMyD15II/GnfFkPBsvn6M5Y7GzT37AeP0ACb2SaA==</latexit>g⇤

<latexit sha1_base64="YngNdsS2L9VCuo3RjEqO1rbR+RY="></latexit>m⇤

Giudice,Grojean,Pomarol,Rattazzi’07e.g Composite Higgs

Higgs couplings 
enhanced by g*

<latexit sha1_base64="dXiP5fFcTDw1a0Oao5sCShQLFvU="></latexit>

⇠ g2⇤
g2SM

E2

m2
⇤

<latexit sha1_base64="N1C9AHIXgGqlLveFnRiXoDhflIs=">AAACCnicbVA9SwNBEN2L3/ErKtjYLAZBLMJdCGopimCpYEwgiWFuM4lLdu+O3TkhnPkH/gpbrezE1j9h4X/xcqbQxNfM470ZZub5kZKWXPfTyc3Mzs0vLC7ll1dW19YLG5s3NoyNwKoIVWjqPlhUMsAqSVJYjwyC9hXW/P7ZyK/do7EyDK5pEGFLQy+QXSmAUqld2G5aqXmza0Ak57flYaLbB2lpF4puyc3Ap4k3JkU2xmW78NXshCLWGJBQYG3DcyNqJWBICoXDfDO2GIHoQw8bKQ1Ao20l2f1DvhdboJBHaLhUPBPx90QC2tqB9tNODXRnJ72R+J/XiKl73EpkEMWEgRgtIqkwW2SFkWkwyDvSIBGMLkcuAy7AABEayUGIVIzTpPJpHt7k99PkplzyDkuVq0rx5HSczCLbYbtsn3nsiJ2wC3bJqkywB/bEntmL8+i8Om/O+09rzhnPbLE/cD6+ASzMmh0=</latexit>

⇠ E2

m2
⇤
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If Higgs is composite of 
QCD-like dynamics
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m⇤ > 50 TeV

Spin-1 resonances
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<latexit sha1_base64="CQ2ZUyy324jscSSGzhtJrJMa4IQ=">AAACC3icbVC7TsNAEDzzDOEVoKCgOREhIYQiG4VHhSJoKIOUl5RY0fmyCafc2dbdGhFZ/gS+ghYqOkTLR1DwLzjBBSTMNqOZXe3ueKEUBm3705qbX1hcWs6t5FfX1jc2C1vbDRNEmkOdBzLQLY8ZkMKHOgqU0Ao1MOVJaHrD67HfvAdtRODXcBSCq9jAF33BGaZSt7CrukeXpzbtHKeF8IBaxTVoJN1C0S7ZE9BZ4mSkSDJUu4WvTi/gkQIfuWTGtB07RDdmGgWXkOQ7kYGQ8SEbQDulPlNg3HjyQEIPIsMwoCFoKiSdiPB7ImbKmJHy0k7F8M5Me2PxP68dYf/CjYUfRgg+Hy9CIWGyyHAt0mSA9oQGRDa+HKjwKWeaIYIWlHGeilEaVT7Nw5n+fpY0TkrOWal8Wy5WrrJkcmSP7JND4pBzUiE3pErqhJOEPJFn8mI9Wq/Wm/X+0zpnZTM75A+sj2/xIZnv</latexit>

m⇤ > 50 TeV

Spin-1 resonances
<latexit sha1_base64="gyzVC2baqJvJeIPn3lPbJ1oCfoU=">AAACC3icbVA9SwNBEN2LXzF+RS0sbBaDICLhToKxkqCNZYR8QXKEvc0kLu7eHbtzYjjuJ/grbLWyE1t/hIX/xbuYQhPfNI/3ZpiZ54VSGLTtTyu3sLi0vJJfLaytb2xuFbd3WiaINIcmD2SgOx4zIIUPTRQooRNqYMqT0PburjK/fQ/aiMBv4DgEV7GRL4aCM0ylfnFP9Y8vnCrtnaSF8IBaxQ1oJf1iyS7bE9B54kxJiUxR7xe/eoOARwp85JIZ03XsEN2YaRRcQlLoRQZCxu/YCLop9ZkC48aTBxJ6GBmGAQ1BUyHpRITfEzFTxoyVl3Yqhrdm1svE/7xuhMNzNxZ+GCH4PFuEQsJkkeFapMkAHQgNiCy7HKjwKWeaIYIWlHGeilEaVSHNw5n9fp60TsvOWblyUynVLqfJ5Mk+OSBHxCFVUiPXpE6ahJOEPJFn8mI9Wq/Wm/X+05qzpjO75A+sj2/1/Zny</latexit>

m⇤ > 17 TeV

What will we learn?
Universal New Physics with g* coupling and m* mass

Drell-Yann
<latexit sha1_base64="ycBDWcMQP8Gpwf9MRJXlX+DtI10=">AAACCXicbVC7TgJREL2LL8QXaqxsbiQmxoLsEqKWRBtLTOSRsEhmLwPecPeRe2dNyIYv8CtstbIztn6Fhf/islIoeJo5OWcmM3O8SElDtv1p5ZaWV1bX8uuFjc2t7Z3i7l7ThLEW2BChCnXbA4NKBtggSQrbkUbwPYUtb3Q19VsPqI0Mg1saR9j1YRjIgRRAqdQrHrhG+u5Ag0iGd5VJMuydpqVXLNllOwNfJM6MlNgM9V7xy+2HIvYxIKHAmI5jR9RNQJMUCicFNzYYgRjBEDspDcBH002y8yf8ODZAIY9Qc6l4JuLviQR8Y8a+l3b6QPdm3puK/3mdmAYX3UQGUUwYiOkikgqzRUZomeaCvC81EsH0cuQy4AI0EKGWHIRIxTgNqpDm4cx/v0ialbJzVq7eVEu1y1kyeXbIjtgJc9g5q7FrVmcNJljCntgze7EerVfrzXr/ac1Zs5l99gfWxzf+vJoP</latexit>

⇠ g2

g2⇤

Z-Pole: most important 
at weak coupling

Higgs physics: important at 
strong coupling

(complementary to Gino’s talk)



Conclusions

FCCee design priority on non-resonant heavy physics searches 

Search mode particularly suitable for strongly coupled BSM

Precision opens door to genuinely new measurements (e.g. 
azimuthal distributions ➙ 4x better reach on aTGCs)






