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Estimated accuracy: 
10.8%(250/fb) for WW->H->bb at ILC;

arXiv:1403.7734 
0.28% (5/ab) for H->bb

CEPC CDR

measuring WW-fusion @ 240-250GeV
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Complementary to Higgs-strahlung process 

kappa frame: contraint hWW coupling; 
input for the determination of higgs width; 

EFT frame: WW-fusion and the Higgs-strahlung process  
probe different combinations of EFT parameters.

measuring WW-fusion @ 240-250GeV

~focus on H->bb channel~



4

Small rate, 6.72 fb @250GeV with unpolarised beam; 

The rate of its dominant background Higgs-strahlung process  
with             , 27 fb @250GeV with unpolarised beam;

arXiv:1403.7734 

Challenge of measuring@ 240-250GeV

Z ! ⌫⌫̄
<latexit sha1_base64="CNDXSe+V1T4bdu2OraE0w8q5Ny4=">AAACAXicbVDLSgMxFL3js9bXqBvBTbAIrsqMCLosuHFZwT6wM5RMmmlDM8mQZJQy1I2/4saFIm79C3f+jWk7C209cLmHc+4luSdKOdPG876dpeWV1bX10kZ5c2t7Z9fd229qmSlCG0RyqdoR1pQzQRuGGU7bqaI4iThtRcOrid+6p0ozKW7NKKVhgvuCxYxgY6Wue3gXKNYfGKyUfAhEFkRY5baPu27Fq3pToEXiF6QCBepd9yvoSZIlVBjCsdYd30tNmGNlGOF0XA4yTVNMhrhPO5YKnFAd5tMLxujEKj0US2VLGDRVf2/kONF6lER2MsFmoOe9ifif18lMfBnmTKSZoYLMHoozjoxEkzhQjylKDB9Zgoli9q+IDLDCxNjQyjYEf/7kRdI8q/pe1b85r9RqRRwlOIJjOAUfLqAG11CHBhB4hGd4hTfnyXlx3p2P2eiSU+wcwB84nz+eWJef</latexit><latexit sha1_base64="CNDXSe+V1T4bdu2OraE0w8q5Ny4=">AAACAXicbVDLSgMxFL3js9bXqBvBTbAIrsqMCLosuHFZwT6wM5RMmmlDM8mQZJQy1I2/4saFIm79C3f+jWk7C209cLmHc+4luSdKOdPG876dpeWV1bX10kZ5c2t7Z9fd229qmSlCG0RyqdoR1pQzQRuGGU7bqaI4iThtRcOrid+6p0ozKW7NKKVhgvuCxYxgY6Wue3gXKNYfGKyUfAhEFkRY5baPu27Fq3pToEXiF6QCBepd9yvoSZIlVBjCsdYd30tNmGNlGOF0XA4yTVNMhrhPO5YKnFAd5tMLxujEKj0US2VLGDRVf2/kONF6lER2MsFmoOe9ifif18lMfBnmTKSZoYLMHoozjoxEkzhQjylKDB9Zgoli9q+IDLDCxNjQyjYEf/7kRdI8q/pe1b85r9RqRRwlOIJjOAUfLqAG11CHBhB4hGd4hTfnyXlx3p2P2eiSU+wcwB84nz+eWJef</latexit><latexit sha1_base64="CNDXSe+V1T4bdu2OraE0w8q5Ny4=">AAACAXicbVDLSgMxFL3js9bXqBvBTbAIrsqMCLosuHFZwT6wM5RMmmlDM8mQZJQy1I2/4saFIm79C3f+jWk7C209cLmHc+4luSdKOdPG876dpeWV1bX10kZ5c2t7Z9fd229qmSlCG0RyqdoR1pQzQRuGGU7bqaI4iThtRcOrid+6p0ozKW7NKKVhgvuCxYxgY6Wue3gXKNYfGKyUfAhEFkRY5baPu27Fq3pToEXiF6QCBepd9yvoSZIlVBjCsdYd30tNmGNlGOF0XA4yTVNMhrhPO5YKnFAd5tMLxujEKj0US2VLGDRVf2/kONF6lER2MsFmoOe9ifif18lMfBnmTKSZoYLMHoozjoxEkzhQjylKDB9Zgoli9q+IDLDCxNjQyjYEf/7kRdI8q/pe1b85r9RqRRwlOIJjOAUfLqAG11CHBhB4hGd4hTfnyXlx3p2P2eiSU+wcwB84nz+eWJef</latexit><latexit sha1_base64="CNDXSe+V1T4bdu2OraE0w8q5Ny4=">AAACAXicbVDLSgMxFL3js9bXqBvBTbAIrsqMCLosuHFZwT6wM5RMmmlDM8mQZJQy1I2/4saFIm79C3f+jWk7C209cLmHc+4luSdKOdPG876dpeWV1bX10kZ5c2t7Z9fd229qmSlCG0RyqdoR1pQzQRuGGU7bqaI4iThtRcOrid+6p0ozKW7NKKVhgvuCxYxgY6Wue3gXKNYfGKyUfAhEFkRY5baPu27Fq3pToEXiF6QCBepd9yvoSZIlVBjCsdYd30tNmGNlGOF0XA4yTVNMhrhPO5YKnFAd5tMLxujEKj0US2VLGDRVf2/kONF6lER2MsFmoOe9ifif18lMfBnmTKSZoYLMHoozjoxEkzhQjylKDB9Zgoli9q+IDLDCxNjQyjYEf/7kRdI8q/pe1b85r9RqRRwlOIJjOAUfLqAG11CHBhB4hGd4hTfnyXlx3p2P2eiSU+wcwB84nz+eWJef</latexit>
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observable to suppress bg: recoil mass, limited by the 
detector resolutions (especially for hadronic  
Higgs decay) and other effects, e.g. beam  
energy spread. 

Challenge of measuring @ 240-250GeV
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Collider scenarios:  

CEPC: @240GeV, 5/ab data, unpolarised beam; 

ILC: @250 GeV, 2/ab data,  
            polarised beam P(e-, e+) = (±0.8,±0.3) 

Detector simulation: 

follow the ILD cards studied in                   

Optimisation and Fit

arXiv:1306.6329 
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As Higgs mass uncertainty could be measured to  
around MeV, apply Higgs mass constraint?

Optimisation
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Optimisation

Define:
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Optimisation

A Higgs-mass-window of 105GeV-135GeV is applied; 
Radius of R=1.5 is used in the jet clustering algorithm; 
Didn’t apply energy correction due to detector geometry defects; 
            and            performance are better in constructing the recoil mass  
and will be our focus in our study.

mrecoil
<latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit>

mp
recoil

<latexit sha1_base64="xlXrp3RCeKc+V+hpS/E7LuE2eRw=">AAAB83icbVC7SgNBFL3rM8ZX1NLCwSBYhV0bxSpgYxnBPCBZw+xkkgyZFzOzQljiZ9hYKGLrz9jZWfghTh6FJh64cDjnXu69J9GcWReGn8HS8srq2npuI7+5tb2zW9jbr1mVGkKrRHFlGgm2lDNJq445ThvaUCwSTuvJ4Grs1++psUzJWzfUNBa4J1mXEey81BJ3up0ZShTjo3ahGJbCCdAiiWakWD76fvgCgEq78NHqKJIKKh3h2NpmFGoXZ9g4Rjgd5VuppRqTAe7RpqcSC2rjbHLzCJ14pYO6yviSDk3U3xMZFtYOReI7BXZ9O++Nxf+8Zuq6F3HGpE4dlWS6qJty5BQaB4A6zP/r+NATTAzztyLSxwYT52PK+xCi+ZcXSe2sFIWl6CYqli9hihwcwjGcQgTnUIZrqEAVCGh4hGd4CdLgKXgN3qatS8Fs5gD+IHj/AReVlJg=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="s68S9R8ZdiNYRLM5Xhte5yP7zrc=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5sFKuAjWUEkwjJGfY2e8mS/WJ3TwhH/oaNhSK2/hk7/42b5ApNfDDweG+GmXmJ5sy6MPwOSmvrG5tb5e3Kzu7e/kH18KhtVWYIbRHFlXlIsKWcSdpyzHH6oA3FIuG0k4xvZn7niRrLlLx3E01jgYeSpYxg56WeeNT93FCiGJ/2q7WwHs6BVklUkBoUaParX72BIpmg0hGOre1GoXZxjo1jhNNppZdZqjEZ4yHteiqxoDbO5zdP0ZlXBihVxpd0aK7+nsixsHYiEt8psBvZZW8m/ud1M5dexTmTOnNUksWiNOPIKTQLAA2Y/9fxiSeYGOZvRWSEDSbOx1TxIUTLL6+S9kU9CuvRXVRrXBdxlOEETuEcIriEBtxCE1pAQMMzvMJbkAUvwXvwsWgtBcXMMfxB8PkDi16R9w==</latexit>
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Optimisation

Didn’t consider the interference between signal and background; 
Didn’t include the effects of ISR photon; 
Rescaled        background to the total yield; 
             looks better in distinguishing hZ and WW-fusion distributions.

⌫⌫̄bb̄
<latexit sha1_base64="JNJ9zpvM7nGXBSIuWF0ZM4/y2A8=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRFBcFdy4rGAv0IQymU7aoZNJmJkINQRfxY0LRdz6Hu58G6dpFtp6YJiP/z+HOfMHCWdKO863VVlZXVvfqG7WtrZ3dvfs/YOOilNJaJvEPJa9ACvKmaBtzTSnvURSHAWcdoPJzczvPlCpWCzu9TShfoRHgoWMYG2kgX3kidQLsMzMnQcFBfnArjsNpyi0DG4JdSirNbC/vGFM0ogKTThWqu86ifYzLDUjnOY1L1U0wWSCR7RvUOCIKj8rts/RqVGGKIylOUKjQv09keFIqWkUmM4I67Fa9Gbif14/1eGVnzGRpJoKMn8oTDnSMZpFgYZMUqL51AAmkpldERljiYk2gdVMCO7il5ehc95wnYZ7d1FvXpdxVOEYTuAMXLiEJtxCC9pA4BGe4RXerCfrxXq3PuatFaucOYQ/ZX3+AFKplb8=</latexit><latexit sha1_base64="JNJ9zpvM7nGXBSIuWF0ZM4/y2A8=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRFBcFdy4rGAv0IQymU7aoZNJmJkINQRfxY0LRdz6Hu58G6dpFtp6YJiP/z+HOfMHCWdKO863VVlZXVvfqG7WtrZ3dvfs/YOOilNJaJvEPJa9ACvKmaBtzTSnvURSHAWcdoPJzczvPlCpWCzu9TShfoRHgoWMYG2kgX3kidQLsMzMnQcFBfnArjsNpyi0DG4JdSirNbC/vGFM0ogKTThWqu86ifYzLDUjnOY1L1U0wWSCR7RvUOCIKj8rts/RqVGGKIylOUKjQv09keFIqWkUmM4I67Fa9Gbif14/1eGVnzGRpJoKMn8oTDnSMZpFgYZMUqL51AAmkpldERljiYk2gdVMCO7il5ehc95wnYZ7d1FvXpdxVOEYTuAMXLiEJtxCC9pA4BGe4RXerCfrxXq3PuatFaucOYQ/ZX3+AFKplb8=</latexit><latexit sha1_base64="JNJ9zpvM7nGXBSIuWF0ZM4/y2A8=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRFBcFdy4rGAv0IQymU7aoZNJmJkINQRfxY0LRdz6Hu58G6dpFtp6YJiP/z+HOfMHCWdKO863VVlZXVvfqG7WtrZ3dvfs/YOOilNJaJvEPJa9ACvKmaBtzTSnvURSHAWcdoPJzczvPlCpWCzu9TShfoRHgoWMYG2kgX3kidQLsMzMnQcFBfnArjsNpyi0DG4JdSirNbC/vGFM0ogKTThWqu86ifYzLDUjnOY1L1U0wWSCR7RvUOCIKj8rts/RqVGGKIylOUKjQv09keFIqWkUmM4I67Fa9Gbif14/1eGVnzGRpJoKMn8oTDnSMZpFgYZMUqL51AAmkpldERljiYk2gdVMCO7il5ehc95wnYZ7d1FvXpdxVOEYTuAMXLiEJtxCC9pA4BGe4RXerCfrxXq3PuatFaucOYQ/ZX3+AFKplb8=</latexit><latexit sha1_base64="JNJ9zpvM7nGXBSIuWF0ZM4/y2A8=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwVVJRFBcFdy4rGAv0IQymU7aoZNJmJkINQRfxY0LRdz6Hu58G6dpFtp6YJiP/z+HOfMHCWdKO863VVlZXVvfqG7WtrZ3dvfs/YOOilNJaJvEPJa9ACvKmaBtzTSnvURSHAWcdoPJzczvPlCpWCzu9TShfoRHgoWMYG2kgX3kidQLsMzMnQcFBfnArjsNpyi0DG4JdSirNbC/vGFM0ogKTThWqu86ifYzLDUjnOY1L1U0wWSCR7RvUOCIKj8rts/RqVGGKIylOUKjQv09keFIqWkUmM4I67Fa9Gbif14/1eGVnzGRpJoKMn8oTDnSMZpFgYZMUqL51AAmkpldERljiYk2gdVMCO7il5ehc95wnYZ7d1FvXpdxVOEYTuAMXLiEJtxCC9pA4BGe4RXerCfrxXq3PuatFaucOYQ/ZX3+AFKplb8=</latexit>

mp
recoil

<latexit sha1_base64="xlXrp3RCeKc+V+hpS/E7LuE2eRw=">AAAB83icbVC7SgNBFL3rM8ZX1NLCwSBYhV0bxSpgYxnBPCBZw+xkkgyZFzOzQljiZ9hYKGLrz9jZWfghTh6FJh64cDjnXu69J9GcWReGn8HS8srq2npuI7+5tb2zW9jbr1mVGkKrRHFlGgm2lDNJq445ThvaUCwSTuvJ4Grs1++psUzJWzfUNBa4J1mXEey81BJ3up0ZShTjo3ahGJbCCdAiiWakWD76fvgCgEq78NHqKJIKKh3h2NpmFGoXZ9g4Rjgd5VuppRqTAe7RpqcSC2rjbHLzCJ14pYO6yviSDk3U3xMZFtYOReI7BXZ9O++Nxf+8Zuq6F3HGpE4dlWS6qJty5BQaB4A6zP/r+NATTAzztyLSxwYT52PK+xCi+ZcXSe2sFIWl6CYqli9hihwcwjGcQgTnUIZrqEAVCGh4hGd4CdLgKXgN3qatS8Fs5gD+IHj/AReVlJg=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="s68S9R8ZdiNYRLM5Xhte5yP7zrc=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5sFKuAjWUEkwjJGfY2e8mS/WJ3TwhH/oaNhSK2/hk7/42b5ApNfDDweG+GmXmJ5sy6MPwOSmvrG5tb5e3Kzu7e/kH18KhtVWYIbRHFlXlIsKWcSdpyzHH6oA3FIuG0k4xvZn7niRrLlLx3E01jgYeSpYxg56WeeNT93FCiGJ/2q7WwHs6BVklUkBoUaParX72BIpmg0hGOre1GoXZxjo1jhNNppZdZqjEZ4yHteiqxoDbO5zdP0ZlXBihVxpd0aK7+nsixsHYiEt8psBvZZW8m/ud1M5dexTmTOnNUksWiNOPIKTQLAA2Y/9fxiSeYGOZvRWSEDSbOx1TxIUTLL6+S9kU9CuvRXVRrXBdxlOEETuEcIriEBtxCE1pAQMMzvMJbkAUvwXvwsWgtBcXMMfxB8PkDi16R9w==</latexit>
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From Hao Liang’s talk

Optimisation

Happy to have the more dedicated simulations today from our  
experimental colleagues.
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A little bit worse than the literature for fitting to            ; 
Focus on the comparison between             and           .mrecoil

<latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit>

mp
recoil

<latexit sha1_base64="xlXrp3RCeKc+V+hpS/E7LuE2eRw=">AAAB83icbVC7SgNBFL3rM8ZX1NLCwSBYhV0bxSpgYxnBPCBZw+xkkgyZFzOzQljiZ9hYKGLrz9jZWfghTh6FJh64cDjnXu69J9GcWReGn8HS8srq2npuI7+5tb2zW9jbr1mVGkKrRHFlGgm2lDNJq445ThvaUCwSTuvJ4Grs1++psUzJWzfUNBa4J1mXEey81BJ3up0ZShTjo3ahGJbCCdAiiWakWD76fvgCgEq78NHqKJIKKh3h2NpmFGoXZ9g4Rjgd5VuppRqTAe7RpqcSC2rjbHLzCJ14pYO6yviSDk3U3xMZFtYOReI7BXZ9O++Nxf+8Zuq6F3HGpE4dlWS6qJty5BQaB4A6zP/r+NATTAzztyLSxwYT52PK+xCi+ZcXSe2sFIWl6CYqli9hihwcwjGcQgTnUIZrqEAVCGh4hGd4CdLgKXgN3qatS8Fs5gD+IHj/AReVlJg=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="s68S9R8ZdiNYRLM5Xhte5yP7zrc=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5sFKuAjWUEkwjJGfY2e8mS/WJ3TwhH/oaNhSK2/hk7/42b5ApNfDDweG+GmXmJ5sy6MPwOSmvrG5tb5e3Kzu7e/kH18KhtVWYIbRHFlXlIsKWcSdpyzHH6oA3FIuG0k4xvZn7niRrLlLx3E01jgYeSpYxg56WeeNT93FCiGJ/2q7WwHs6BVklUkBoUaParX72BIpmg0hGOre1GoXZxjo1jhNNppZdZqjEZ4yHteiqxoDbO5zdP0ZlXBihVxpd0aK7+nsixsHYiEt8psBvZZW8m/ud1M5dexTmTOnNUksWiNOPIKTQLAA2Y/9fxiSeYGOZvRWSEDSbOx1TxIUTLL6+S9kU9CuvRXVRrXBdxlOEETuEcIriEBtxCE1pAQMMzvMJbkAUvwXvwsWgtBcXMMfxB8PkDi16R9w==</latexit>

mrecoil
<latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit>

Fit to binned             and              distribution to extract the  
precisions of hZ and WW cross section. 

mrecoil
<latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit><latexit sha1_base64="6+duCXQlyUIsyKSzj1xKyi1vlmY=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoLgquHFZwT6wHUomzbSheQxJRihD/8KNC0Xc+jfu/Bsz7Sy09UDgcM695J4TJZwZ6/vfXmltfWNzq7xd2dnd2z+oHh61jUo1oS2iuNLdCBvKmaQtyyyn3URTLCJOO9HkNvc7T1QbpuSDnSY0FHgkWcwItk56FINMU6IYnw2qNb/uz4FWSVCQGhRoDqpf/aEiqaDSEo6N6QV+YsMMa8sIp7NKPzU0wWSCR7TnqMSCmjCbXzxDZ04Zolhp96RFc/X3RoaFMVMRuUmB7dgse7n4n9dLbXwdZkwmqaWSLD6KU46sQnl8NGQur+VTRzDRzN2KyBhrTKwrqeJKCJYjr5L2RT3w68H9Za1xU9RRhhM4hXMI4AoacAdNaAEBCc/wCm+e8V68d+9jMVryip1j+APv8wcBo5EY</latexit>

mp
recoil

<latexit sha1_base64="xlXrp3RCeKc+V+hpS/E7LuE2eRw=">AAAB83icbVC7SgNBFL3rM8ZX1NLCwSBYhV0bxSpgYxnBPCBZw+xkkgyZFzOzQljiZ9hYKGLrz9jZWfghTh6FJh64cDjnXu69J9GcWReGn8HS8srq2npuI7+5tb2zW9jbr1mVGkKrRHFlGgm2lDNJq445ThvaUCwSTuvJ4Grs1++psUzJWzfUNBa4J1mXEey81BJ3up0ZShTjo3ahGJbCCdAiiWakWD76fvgCgEq78NHqKJIKKh3h2NpmFGoXZ9g4Rjgd5VuppRqTAe7RpqcSC2rjbHLzCJ14pYO6yviSDk3U3xMZFtYOReI7BXZ9O++Nxf+8Zuq6F3HGpE4dlWS6qJty5BQaB4A6zP/r+NATTAzztyLSxwYT52PK+xCi+ZcXSe2sFIWl6CYqli9hihwcwjGcQgTnUIZrqEAVCGh4hGd4CdLgKXgN3qatS8Fs5gD+IHj/AReVlJg=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="LdWk1rN/mu2FfJzsp7xq3DXDhhk=">AAAB83icbVC7SgNBFL0bXzG+opYWDgbBKuzaKFYBG8sI5gHJGmYnk2TIzOwwMyuEJX6GjYUittaWfoJgZ2/jXzh5FJp44MLhnHu5955IcWas7396mYXFpeWV7GpubX1jcyu/vVM1caIJrZCYx7oeYUM5k7RimeW0rjTFIuK0FvXPR37thmrDYnllB4qGAncl6zCCrZOa4lq1Uk1JzPiwlS/4RX8MNE+CKSmU9r9u379f38qt/EezHZNEUGkJx8Y0Al/ZMMXaMsLpMNdMDFWY9HGXNhyVWFATpuObh+jQKW3UibUradFY/T2RYmHMQESuU2DbM7PeSPzPayS2cxqmTKrEUkkmizoJRzZGowBQm7l/LR84golm7lZEelhjYl1MORdCMPvyPKkeFwO/GFwGhdIZTJCFPTiAIwjgBEpwAWWoAAEFd/AAj17i3XtP3vOkNeNNZ3bhD7yXHyv+luY=</latexit><latexit sha1_base64="s68S9R8ZdiNYRLM5Xhte5yP7zrc=">AAAB83icbVA9SwNBEJ2LXzF+RS1tFoNgFe5sFKuAjWUEkwjJGfY2e8mS/WJ3TwhH/oaNhSK2/hk7/42b5ApNfDDweG+GmXmJ5sy6MPwOSmvrG5tb5e3Kzu7e/kH18KhtVWYIbRHFlXlIsKWcSdpyzHH6oA3FIuG0k4xvZn7niRrLlLx3E01jgYeSpYxg56WeeNT93FCiGJ/2q7WwHs6BVklUkBoUaParX72BIpmg0hGOre1GoXZxjo1jhNNppZdZqjEZ4yHteiqxoDbO5zdP0ZlXBihVxpd0aK7+nsixsHYiEt8psBvZZW8m/ud1M5dexTmTOnNUksWiNOPIKTQLAA2Y/9fxiSeYGOZvRWSEDSbOx1TxIUTLL6+S9kU9CuvRXVRrXBdxlOEETuEcIriEBtxCE1pAQMMzvMJbkAUvwXvwsWgtBcXMMfxB8PkDi16R9w==</latexit>

Chi-square Fit 

see Hao Liang’s talk for a more dedicated simulation. 



13

In the kappa framework 

As an independent parameter, improve the constraint  
on the hWW coupling by 20-30%; 

Higgs width improved by 20-30%;

Kappa-framework 
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EFT-framework 

Could preserve gauge invariance;  

A good parameterization of the the effects of new physics,  
easy to map to models that satisfies the assumptions of  
the framework; 

Take account of connections among different measurements: 
operators that contribute to both Higgs process and di-boson  
process could be constrained by the triple gauge coupling 
measurements, e.g.       .cZZ

<latexit sha1_base64="cXycajCc/uRQh/70t9vdB4AlOlw=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeZBkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+nfnNJ26s0OoBJwkPYzpUYiAYRSc1WC9rt6e9Utmv+HOQVRLkpAw5ar3SV7evWRpzhUxSazuBn2CYUYOCST4tdlPLE8rGdMg7jioacxtm82un5NwpfTLQxpVCMld/T2Q0tnYSR64zpjiyy95M/M/rpDi4CTOhkhS5YotFg1QS1GT2OukLwxnKiSOUGeFuJWxEDWXoAiq6EILll1dJ47IS+JXg/qpcreZxFOAUzuACAriGKtxBDerA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fnSWPIg==</latexit><latexit sha1_base64="cXycajCc/uRQh/70t9vdB4AlOlw=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeZBkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+nfnNJ26s0OoBJwkPYzpUYiAYRSc1WC9rt6e9Utmv+HOQVRLkpAw5ar3SV7evWRpzhUxSazuBn2CYUYOCST4tdlPLE8rGdMg7jioacxtm82un5NwpfTLQxpVCMld/T2Q0tnYSR64zpjiyy95M/M/rpDi4CTOhkhS5YotFg1QS1GT2OukLwxnKiSOUGeFuJWxEDWXoAiq6EILll1dJ47IS+JXg/qpcreZxFOAUzuACAriGKtxBDerA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fnSWPIg==</latexit><latexit sha1_base64="cXycajCc/uRQh/70t9vdB4AlOlw=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeZBkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+nfnNJ26s0OoBJwkPYzpUYiAYRSc1WC9rt6e9Utmv+HOQVRLkpAw5ar3SV7evWRpzhUxSazuBn2CYUYOCST4tdlPLE8rGdMg7jioacxtm82un5NwpfTLQxpVCMld/T2Q0tnYSR64zpjiyy95M/M/rpDi4CTOhkhS5YotFg1QS1GT2OukLwxnKiSOUGeFuJWxEDWXoAiq6EILll1dJ47IS+JXg/qpcreZxFOAUzuACAriGKtxBDerA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fnSWPIg==</latexit><latexit sha1_base64="cXycajCc/uRQh/70t9vdB4AlOlw=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeZBkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bVqeG8TrTUptWRC2XQvE6CpS8lRhO40jyZjS+nfnNJ26s0OoBJwkPYzpUYiAYRSc1WC9rt6e9Utmv+HOQVRLkpAw5ar3SV7evWRpzhUxSazuBn2CYUYOCST4tdlPLE8rGdMg7jioacxtm82un5NwpfTLQxpVCMld/T2Q0tnYSR64zpjiyy95M/M/rpDi4CTOhkhS5YotFg1QS1GT2OukLwxnKiSOUGeFuJWxEDWXoAiq6EILll1dJ47IS+JXg/qpcreZxFOAUzuACAriGKtxBDerA4BGe4RXePO29eO/ex6J1zctnTuAPvM8fnSWPIg==</latexit>

see Jiayin’s talk
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EFT-framework 

Focus on Higgs and di-boson measurements at 240GeV with  
the following assumptions:  

gauge invariance; 
CP even operators; 
Z pole observable and W mass to be SM-like; 
custodial symmetry conservation; 
no flavor violating Yukawa couplings; 
      and      coupling cannot be independently constrained yet. hgg

<latexit sha1_base64="nrwDLffm6ptWSCaEf2Iuq7elHsM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6GEfRsFpz6+4CZJ14BalBgdaw+jUYJSyLURomqNZ9z02Nn1NlOBM4qwwyjSllExph31JJY9R+vjh1Ri6sMiJhomxJQxbq74mcxlpP48B2xtSM9ao3F//z+pkJb/ycyzQzKNlyUZgJYhIy/5uMuEJmxNQSyhS3txI2pooyY9Op2BC81ZfXSeeq7rl17/661mwWcZThDM7hEjxoQBPuoAVtYBDBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AVC2jcw=</latexit><latexit sha1_base64="nrwDLffm6ptWSCaEf2Iuq7elHsM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6GEfRsFpz6+4CZJ14BalBgdaw+jUYJSyLURomqNZ9z02Nn1NlOBM4qwwyjSllExph31JJY9R+vjh1Ri6sMiJhomxJQxbq74mcxlpP48B2xtSM9ao3F//z+pkJb/ycyzQzKNlyUZgJYhIy/5uMuEJmxNQSyhS3txI2pooyY9Op2BC81ZfXSeeq7rl17/661mwWcZThDM7hEjxoQBPuoAVtYBDBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AVC2jcw=</latexit><latexit sha1_base64="nrwDLffm6ptWSCaEf2Iuq7elHsM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6GEfRsFpz6+4CZJ14BalBgdaw+jUYJSyLURomqNZ9z02Nn1NlOBM4qwwyjSllExph31JJY9R+vjh1Ri6sMiJhomxJQxbq74mcxlpP48B2xtSM9ao3F//z+pkJb/ycyzQzKNlyUZgJYhIy/5uMuEJmxNQSyhS3txI2pooyY9Op2BC81ZfXSeeq7rl17/661mwWcZThDM7hEjxoQBPuoAVtYBDBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AVC2jcw=</latexit><latexit sha1_base64="nrwDLffm6ptWSCaEf2Iuq7elHsM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48V7Qe0oWy2k3TpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmGLZZIhLVC6hGwSW2DTcCe6lCGgcCu8Hkdu53n1BpnshHM03Rj2kkecgZNVZ6GEfRsFpz6+4CZJ14BalBgdaw+jUYJSyLURomqNZ9z02Nn1NlOBM4qwwyjSllExph31JJY9R+vjh1Ri6sMiJhomxJQxbq74mcxlpP48B2xtSM9ao3F//z+pkJb/ycyzQzKNlyUZgJYhIy/5uMuEJmxNQSyhS3txI2pooyY9Op2BC81ZfXSeeq7rl17/661mwWcZThDM7hEjxoQBPuoAVtYBDBM7zCmyOcF+fd+Vi2lpxi5hT+wPn8AVC2jcw=</latexit>

htt̄
<latexit sha1_base64="muIbTWrbTmxxxa/+swAtprmqFqo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikxxH2ImpynParNb/uz0FWSVCQGhRo9qtfvUHCMsU1Mkmt7QZ+imFODQom+bTSyyxPKRvTIe86qqniNsznB0/JmVMGJE6MK41krv6eyKmydqIi16kojuyyNxP/87oZxtdhLnSaIddssSjOJMGEzL4nA2E4QzlxhDIj3K2EjaihDF1GFRdCsPzyKmlf1AO/Htxd1hqNIo4ynMApnEMAV9CAW2hCCxgoeIZXePOM9+K9ex+L1pJXzBzDH3ifPzsmkKs=</latexit><latexit sha1_base64="muIbTWrbTmxxxa/+swAtprmqFqo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikxxH2ImpynParNb/uz0FWSVCQGhRo9qtfvUHCMsU1Mkmt7QZ+imFODQom+bTSyyxPKRvTIe86qqniNsznB0/JmVMGJE6MK41krv6eyKmydqIi16kojuyyNxP/87oZxtdhLnSaIddssSjOJMGEzL4nA2E4QzlxhDIj3K2EjaihDF1GFRdCsPzyKmlf1AO/Htxd1hqNIo4ynMApnEMAV9CAW2hCCxgoeIZXePOM9+K9ex+L1pJXzBzDH3ifPzsmkKs=</latexit><latexit sha1_base64="muIbTWrbTmxxxa/+swAtprmqFqo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikxxH2ImpynParNb/uz0FWSVCQGhRo9qtfvUHCMsU1Mkmt7QZ+imFODQom+bTSyyxPKRvTIe86qqniNsznB0/JmVMGJE6MK41krv6eyKmydqIi16kojuyyNxP/87oZxtdhLnSaIddssSjOJMGEzL4nA2E4QzlxhDIj3K2EjaihDF1GFRdCsPzyKmlf1AO/Htxd1hqNIo4ynMApnEMAV9CAW2hCCxgoeIZXePOM9+K9ex+L1pJXzBzDH3ifPzsmkKs=</latexit><latexit sha1_base64="muIbTWrbTmxxxa/+swAtprmqFqo=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgYxnBJEpyhL3NXrJkd+/YnRPCkV9hY6GIrT/Hzn/jJrlCEx8MPN6bYWZelEph0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzjLdYIhPzEFHLpdC8hQIlf0gNpyqSvBONb2Z+54kbKxJ9j5OUh4oOtYgFo+ikxxH2ImpynParNb/uz0FWSVCQGhRo9qtfvUHCMsU1Mkmt7QZ+imFODQom+bTSyyxPKRvTIe86qqniNsznB0/JmVMGJE6MK41krv6eyKmydqIi16kojuyyNxP/87oZxtdhLnSaIddssSjOJMGEzL4nA2E4QzlxhDIj3K2EjaihDF1GFRdCsPzyKmlf1AO/Htxd1hqNIo4ynMApnEMAV9CAW2hCCxgoeIZXePOM9+K9ex+L1pJXzBzDH3ifPzsmkKs=</latexit>

see Jiayin’s talk
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EFT-framework 
The relevant part in the Lagrangian are: 

A.Falkowski, el. 

see Jiayin’s talk
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EFT-framework 

gauge invariance

A.Falkowski, el. 

see Jiayin’s talk
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EFT-framework 
Table of measurement inputs

For the   , Z invisible decay mode contribution is removed; 
Expected precisions from CEPC pre-CDR, need to be updated.

see Kaili’s talk for updated number
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EFT-framework 

Total rate fit; 
Fit to the extracted precisions of cross sections without taking into  
account of their correlations.  
Fit to binned distribution: could be better by a factor as large as10%
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Applying to HZ measurement?

CEPC CDR
Hadronic channel gains by larger decay branching ratio,  
suffers from jet resolution, etc.
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Applying to HZ measurement?

larger deviations of measured energy and momentum from the true ones,  
the invariant mass further away from its true value;

EZ ⇠ 104.7 GeV, |pZ | ⇠ 51.8 GeV
<latexit sha1_base64="0heszsyLH2BdFyK1pFCkkmf0USc=">AAACE3icbZDLSsNAFIYn9VbrLerSzWAriEhIitIuCyK6rGAvtA1hMp20QycXZiZCSfsObnwVNy4UcevGnW/jNM1CW38Y+PnOOZw5vxsxKqRpfmu5ldW19Y38ZmFre2d3T98/aIow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qa1VsPhAsaBvdyHBHbR4OAehQjqZCjn5WunU5PUB9a5oVRKcEb0jyHpUnkdCYw5ZeWUU2xoxdNw0wFl42VmSLIVHf0r14/xLFPAokZEqJrmZG0E8QlxYxMC71YkAjhERqQrrIB8omwk/SmKTxRpA+9kKsXSJjS3xMJ8oUY+67q9JEcisXaDP5X68bSq9oJDaJYkgDPF3kxgzKEs4Bgn3KCJRsrgzCn6q8QDxFHWKoYCyoEa/HkZdMsG5ZpWHflYq2WxZEHR+AYnAILVEAN3II6aAAMHsEzeAVv2pP2or1rH/PWnJbNHII/0j5/AEE3mfo=</latexit><latexit sha1_base64="0heszsyLH2BdFyK1pFCkkmf0USc=">AAACE3icbZDLSsNAFIYn9VbrLerSzWAriEhIitIuCyK6rGAvtA1hMp20QycXZiZCSfsObnwVNy4UcevGnW/jNM1CW38Y+PnOOZw5vxsxKqRpfmu5ldW19Y38ZmFre2d3T98/aIow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qa1VsPhAsaBvdyHBHbR4OAehQjqZCjn5WunU5PUB9a5oVRKcEb0jyHpUnkdCYw5ZeWUU2xoxdNw0wFl42VmSLIVHf0r14/xLFPAokZEqJrmZG0E8QlxYxMC71YkAjhERqQrrIB8omwk/SmKTxRpA+9kKsXSJjS3xMJ8oUY+67q9JEcisXaDP5X68bSq9oJDaJYkgDPF3kxgzKEs4Bgn3KCJRsrgzCn6q8QDxFHWKoYCyoEa/HkZdMsG5ZpWHflYq2WxZEHR+AYnAILVEAN3II6aAAMHsEzeAVv2pP2or1rH/PWnJbNHII/0j5/AEE3mfo=</latexit><latexit sha1_base64="0heszsyLH2BdFyK1pFCkkmf0USc=">AAACE3icbZDLSsNAFIYn9VbrLerSzWAriEhIitIuCyK6rGAvtA1hMp20QycXZiZCSfsObnwVNy4UcevGnW/jNM1CW38Y+PnOOZw5vxsxKqRpfmu5ldW19Y38ZmFre2d3T98/aIow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qa1VsPhAsaBvdyHBHbR4OAehQjqZCjn5WunU5PUB9a5oVRKcEb0jyHpUnkdCYw5ZeWUU2xoxdNw0wFl42VmSLIVHf0r14/xLFPAokZEqJrmZG0E8QlxYxMC71YkAjhERqQrrIB8omwk/SmKTxRpA+9kKsXSJjS3xMJ8oUY+67q9JEcisXaDP5X68bSq9oJDaJYkgDPF3kxgzKEs4Bgn3KCJRsrgzCn6q8QDxFHWKoYCyoEa/HkZdMsG5ZpWHflYq2WxZEHR+AYnAILVEAN3II6aAAMHsEzeAVv2pP2or1rH/PWnJbNHII/0j5/AEE3mfo=</latexit><latexit sha1_base64="0heszsyLH2BdFyK1pFCkkmf0USc=">AAACE3icbZDLSsNAFIYn9VbrLerSzWAriEhIitIuCyK6rGAvtA1hMp20QycXZiZCSfsObnwVNy4UcevGnW/jNM1CW38Y+PnOOZw5vxsxKqRpfmu5ldW19Y38ZmFre2d3T98/aIow5pg0cMhC3naRIIwGpCGpZKQdcYJ8l5GWO7qa1VsPhAsaBvdyHBHbR4OAehQjqZCjn5WunU5PUB9a5oVRKcEb0jyHpUnkdCYw5ZeWUU2xoxdNw0wFl42VmSLIVHf0r14/xLFPAokZEqJrmZG0E8QlxYxMC71YkAjhERqQrrIB8omwk/SmKTxRpA+9kKsXSJjS3xMJ8oUY+67q9JEcisXaDP5X68bSq9oJDaJYkgDPF3kxgzKEs4Bgn3KCJRsrgzCn6q8QDxFHWKoYCyoEa/HkZdMsG5ZpWHflYq2WxZEHR+AYnAILVEAN3II6aAAMHsEzeAVv2pP2or1rH/PWnJbNHII/0j5/AEE3mfo=</latexit>
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Comparison shows the effect of combinatory problem for  
hadronically Higgs decay;

Applying to HZ measurement?
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Applying to HZ measurement?
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We studied how to improve measurements where recoil mass  
of hadronic events are crucial, e.g.WW-fusion and ZH process;  

We also did kappa-frame and EFT fit including the WW-fusion 
information, especially including the kinematics distribution  
information. 

Machine learning, thorough kinematic fit?  
——Easy physical understanding of these more  
complicated method, indication of detector improvement to  
balance energy resolution/momentum resolution.

Summary and discussions
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Thank you
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Backup
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Complementary to Higgs-strahlung process 

kappa frame: contraint hWW coupling; 
input for the determination of higgs width; 

EFT frame: WW-fusion and the Higgs-strahlung process  
probe different combinations of EFT parameters: e.g. cww= czz+ 
\alpha cz\gamma 

could measure czz via ZH, and cz\gamma via WW

measuring WW-fusion process
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Optimisation and Fit

Collider scenarios:  

CEPC: @240GeV, 5/ab data, unpolarised beam; 

ILC: @250 GeV, 2/ab data,  
            polarised beam P(e-, e+) = (±0.8,±0.3) 

Detector simulation: 

follow the ILD cards studied in                    ,  
tagging efficiency:

arXiv:1306.6329 
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—Small rate, 6.72 fb @250GeV with unpolarised beam; 

—The rate of its dominant background Higgs-strahlung process  
with Z decay to vv, 27 fb @250GeV with unpolarised beam;

Challenge of measuring @ 240-250GeV

arXiv:1403.7734
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Applying to HZ measurement?


