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‣ The SM predicts equal couplings between gauge bosons and 
the three lepton families. This is called Lepton Flavour 
Universality (LFU) 

‣ Observation of LFU violation → sign of New Physics (NP) 

‣ B semileptonic decays show main tensions between SM 
expectations and experimental results: 

‣ b → c transitions: R(D*) and R(D) 

‣ b → s transitions: R(K*) and R(K) 

‣ The charm sector is still a relatively unexplored area 
‣ Tackle SM using similar observables as B decays for c → s and 

c → d transitions

Lepton Flavour Universality
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The LHCb detector
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[JINST 3 S080005 (2008)]  
[Int. J. Mod Phys. A30 1530022  (2015)] 
[PRL 118 052002 (2017)]  
[JHEP 05 (2017) 074]

‣ Forward spectrometer for b- and c-hadron decays  (2<η<5) 
‣ Good vertex and impact parameter resolution (σ(IP)~20 µm) 
‣ Excellent momentum resolution (δp/p = [0.5 - 1] % p<200 GeV) 
‣ Excellent charged particle identification (μ ID 97% for (π→μ) misID of 1-3%) 
‣ Capability for neutral identification 

‣ High production cross section of charmed mesons in LHCb 
‣ At 13 TeV: σ(pp→D*+X)~784 μb and  σ(pp→D0X)~2072 μb

2015 - 2016 data sample √s = 13 TeV, 1.9 fb-1

https://iopscience.iop.org/article/10.1088/1748-0221/3/08/S08005/meta
https://www.worldscientific.com/doi/10.1142/S0217751X15300227
https://arxiv.org/abs/1612.05140
https://doi.org/10.1007/JHEP05(2017)074
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LFU in charm decays

 5

[BESIII Beauty 2018] 
Adapted by L. Capriotti from [1703.10695]

where H contains a s or a d quark, 
and q2 is the transfer 4-momentum

Rµ/e
<latexit sha1_base64="ZD/5p0UIs9FBjqMh7H2rRMtmcNA=">AAAB8HicbVBNS8NAEJ34WetX1aOXYBE81aQKeix48VjFfkgbymY7aZfubsLuRiihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLE8608bxvZ2V1bX1js7BV3N7Z3dsvHRw2dZwqig0a81i1Q6KRM4kNwwzHdqKQiJBjKxzdTP3WEyrNYvlgxgkGggwkixglxkqP972sK9JznPRKZa/izeAuEz8nZchR75W+uv2YpgKloZxo3fG9xAQZUYZRjpNiN9WYEDoiA+xYKolAHWSzgyfuqVX6bhQrW9K4M/X3REaE1mMR2k5BzFAvelPxP6+Tmug6yJhMUoOSzhdFKXdN7E6/d/tMITV8bAmhitlbXTokilBjMyraEPzFl5dJs1rxLyrVu8tyrZbHUYBjOIEz8OEKanALdWgABQHP8ApvjnJenHfnY9664uQzR/AHzucPrNiQUQ==</latexit>

Rµ/e(q
2) =

d�(D0
! H

�µ+⌫µ)/dq2

d�(D0 ! H�e+⌫e)/dq2
<latexit sha1_base64="exFXf2pfK0bJVBIEm0dr1b+jKeU="></latexit>

‣ New results from BESIII compatible with SM expectation within 2σ

https://arxiv.org/pdf/1703.10695
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LFU in charm decays
‣ Study of the decay 
‣ Rµ/e is currently allowed to deviate from the SM value by 10 − 20%, 

depending on the q2 
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[PRD 91 (2015) 094009]

Red: SM prediction on Rμ/e  
Grey: allowed NP region from constraints on the scalar Wilson coefficients

D0 ! K�`+⌫`
<latexit sha1_base64="ectwGGNlae7NBUp4XclT9HbJyxc=">AAACC3icbZDLSsNAFIYnXmu9RV26GVoEQSxJFXThoqALwU0Fe4EmDZPppB06mYSZiVJC9258FTcuFHHrC7jzbZy0WWjrDwMf/zmHM+f3Y0alsqxvY2FxaXlltbBWXN/Y3No2d3abMkoEJg0csUi0fSQJo5w0FFWMtGNBUOgz0vKHl1m9dU+EpBG/U6OYuCHqcxpQjJS2PLN01bUcQfsDhYSIHuBN99ghjHWPHJ54aYZjzyxbFWsiOA92DmWQq+6ZX04vwklIuMIMSdmxrVi5KRKKYkbGRSeRJEZ4iPqko5GjkEg3ndwyhgfa6cEgEvpxBSfu74kUhVKOQl93hkgN5GwtM/+rdRIVnLsp5XGiCMfTRUHCoIpgFgzsUUGwYiMNCAuq/wrxAAmElY6vqEOwZ0+eh2a1Yp9Uqren5dpFHkcB7IMSOAQ2OAM1cA3qoAEweATP4BW8GU/Gi/FufExbF4x8Zg/8kfH5A4zfmrs=</latexit>

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.094009
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Analysis strategy
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‣ Theoretically clean observable 

‣ D0 from prompt  

‣ Measurement in bins of q2 (reconstructed with the cone closure method)  

‣ Two main challenges: 

‣ Missing neutrino momentum 

‣ Bremsstrahlung of the electrons 

D⇤+ ! D0⇡+
s

<latexit sha1_base64="oPChItkFZ2vmWBCI8r/20IlZicM=">AAACCXicbVDLSsNAFJ34rPUVdelmsAhCoSRV0IWLgi5cVrAPaNIwmU7aoZMHMzdKCd268VfcuFDErX/gzr9x2mahrQcuHM65l3vv8RPBFVjWt7G0vLK6tl7YKG5ube/smnv7TRWnkrIGjUUs2z5RTPCINYCDYO1EMhL6grX84dXEb90zqXgc3cEoYW5I+hEPOCWgJc/E193MIQpweexI3h8AkTJ+0KrlJNxT3bJnlqyKNQVeJHZOSihH3TO/nF5M05BFQAVRqmNbCbgZkcCpYOOikyqWEDokfdbRNCIhU242/WSMj7XSw0EsdUWAp+rviYyESo1CX3eGBAZq3puI/3mdFIILN+NRkgKL6GxRkAoMMZ7EgntcMgpipAmhkutbMR0QSSjo8Io6BHv+5UXSrFbs00r19qxUu8zjKKBDdIROkI3OUQ3doDpqIIoe0TN6RW/Gk/FivBsfs9YlI585QH9gfP4AlPeZmQ==</latexit>

Re/µ =
B(D0 ! K�e+⌫e)

B(D0 ! K�µ+⌫µ)
<latexit sha1_base64="805DNUdPT85d+HebBAj+7xB2NLM="></latexit>

✏tot(X) = ✏acc · ✏rec|acc · ✏sel|rec · ✏PID|sel
<latexit sha1_base64="aLICJW4hF3vxIA1qWoSi6bTOnVs=">AAACTnicbZFLSwMxFIUz9VXrq+rSzWARdFNmVNSNIOhCdxXsAzqlZNLbNpiZDMkdoUznF7oRd/4MNy4U0bQOVGsvBA7fuZfcnPiR4Bod58XKzc0vLC7llwsrq2vrG8XNrZqWsWJQZVJI1fCpBsFDqCJHAY1IAQ18AXX//nLk1x9AaS7DOxxE0ApoL+Rdziga1C6CB5HmwsgEJab7jYPzCaGMpR7rSJwgBWw4A5sFhsaaxpWbq6Gx0nax5JSdcdn/hZuJEsmq0i4+ex3J4gBCZIJq3XSdCFsJVciZgLTgxRoiyu5pD5pGhjQA3UrGcaT2niEduyuVOSHaY/p7IqGB1oPAN50Bxb6e9kZwlteMsXvWSngYxQgh+7moGwsbpT3K1u5wkwGKgRGUKW52tVmfKsrQ/EDBhOBOP/m/qB2W3aPy4e1x6eIkiyNPdsgu2ScuOSUX5JpUSJUw8kheyTv5sJ6sN+vT+vppzVnZzDb5U7n8N9qUuOE=</latexit>

Re/µ =
N(D0 ! K�e+⌫e)

N(D0 ! K�µ+⌫µ)
⇥ ✏tot(µ)

✏tot(e)
<latexit sha1_base64="niEN30CJ976jzHGwMkYc4VYSRpk="></latexit>

2015 - 2016 data sample √s = 13 TeV, 1.9 fb-1

`+
<latexit sha1_base64="jo5lQSiTSDKBaizCbyUL74VQBec=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CoqngBePEcwDkjXMTjrJmNnZZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kvRnH6Id0IHmfM2qs1OigEA9n3WLJLbszkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m1E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITF8nPa6QGTG2hDLF7a2EDamizNiACjYEb/HlZdKolL3zcuXuolS9zuLIwxEcwyl4cAlVuIUa1IHBIzzDK7w5kfPivDsf89ack80cwh84nz8pZY7U</latexit>

pT (K`)
<latexit sha1_base64="fyH3CO0LHpDiKp3Z+fe28d18+4k=">AAAB8XicdVDJSgNBEK1xjXGLevTSGIR4GWYxE70FvAheImTDJISeTidp0tMzdPcIIeQvvHhQxKt/482/sbMIKvqg4PFeFVX1woQzpR3nw1pZXVvf2MxsZbd3dvf2cweHdRWnktAaiXksmyFWlDNBa5ppTpuJpDgKOW2Eo6uZ37inUrFYVPU4oZ0IDwTrM4K1ke6SbrVw06acn3Vzecf2SsVLL0COHbh+0fMN8QLf90vItZ058rBEpZt7b/dikkZUaMKxUi3XSXRngqVmhNNptp0qmmAywgPaMlTgiKrOZH7xFJ0apYf6sTQlNJqr3ycmOFJqHIWmM8J6qH57M/Evr5Xq/kVnwkSSairIYlE/5UjHaPY+6jFJieZjQzCRzNyKyBBLTLQJKWtC+PoU/U/qnu36tnd7ni8HyzgycAwnUAAXSlCGa6hADQgIeIAneLaU9Wi9WK+L1hVrOXMEP2C9fQIIYZB5</latexit>

pT (⌫)
<latexit sha1_base64="oqPcs2xuwkxrWZM3E+lKOBOWES8=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiDEyzCLmegt4MVjhGyQhNDT6SRNenrG7h4hhPyEFw+KePV3vPk3dhZBRR8UPN6roqpemHCmtON8WJm19Y3Nrex2bmd3b/8gf3jUUHEqCa2TmMeyFWJFORO0rpnmtJVIiqOQ02Y4vp77zXsqFYtFTU8S2o3wULABI1gbqZX0asWOSM97+YJje+XSlRcgxw5cv+T5hniB7/tl5NrOAgVYodrLv3f6MUkjKjThWKm26yS6O8VSM8LpLNdJFU0wGeMhbRsqcERVd7q4d4bOjNJHg1iaEhot1O8TUxwpNYlC0xlhPVK/vbn4l9dO9eCyO2UiSTUVZLlokHKkYzR/HvWZpETziSGYSGZuRWSEJSbaRJQzIXx9iv4nDc92fdu7vShUglUcWTiBUyiCC2WowA1UoQ4EODzAEzxbd9aj9WK9Llsz1mrmGH7AevsEvr6PwA==</latexit>

K�
<latexit sha1_base64="HC7GUPJfXY9RaDO1+goZExA10ao=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHajqMeAF8FLRPOAZA2zk04yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WUKIY1FolINQOqUXCJNcONwGaskIaBwEYwvJ74jSdUmkfywYxi9EPal7zHGTVWur99PO0Uim7JnYIsEi8jRchQ7RS+2t2IJSFKwwTVuuW5sfFTqgxnAsf5dqIxpmxI+9iyVNIQtZ9OTx2TY6t0SS9StqQhU/X3REpDrUdhYDtDagZ63puI/3mtxPSu/JTLODEo2WxRLxHERGTyN+lyhcyIkSWUKW5vJWxAFWXGppO3IXjzLy+SernknZXKd+fFykUWRw4O4QhOwINLqMANVKEGDPrwDK/w5gjnxXl3PmatS042cwB/4Hz+AL0wjWY=</latexit>

D0
<latexit sha1_base64="SmlOye/wkT9B4rpaH0+JTONkO+s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGUY8BPXiMaB6QrGF2MkmGzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYXU/95hPXRkTqAccx90M6UKIvGEUr3d88ut1iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwalbJ3Vq7cnZeqF1kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBtxKNYg==</latexit>

D⇤+
<latexit sha1_base64="xKgUzkIpKf0vEF7u4avJ6mO9sBk=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBAEIexGUY8BPXiMYB6SrGF2MpsMmdldZnqFsOQrvHhQxKuf482/cfI4aGJBQ1HVTXdXkEhh0HW/naXlldW19dxGfnNre2e3sLdfN3GqGa+xWMa6GVDDpYh4DQVK3kw0pyqQvBEMrsd+44lrI+LoHocJ9xXtRSIUjKKVHm4eszY1eDrqFIpuyZ2ALBJvRoowQ7VT+Gp3Y5YqHiGT1JiW5yboZ1SjYJKP8u3U8ISyAe3xlqURVdz42eTgETm2SpeEsbYVIZmovycyqowZqsB2Kop9M++Nxf+8VorhlZ+JKEmRR2y6KEwlwZiMvyddoTlDObSEMi3srYT1qaYMbUZ5G4I3//IiqZdL3lmpfHderFzM4sjBIRzBCXhwCRW4hSrUgIGCZ3iFN0c7L8678zFtXXJmMwfwB87nD44xkDU=</latexit>

⇡+
s

<latexit sha1_base64="j1oN+SSrCzeM2W+2r+ijKOAsxxk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuFfVY8OKxgv2Qdi3ZNNuGJtklyQpl6a/w4kERr/4cb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8c3Mbz9RpVkk780kpr7AQ8lCRrCx0kMvZo/p2bSv++WKW3UzoGXi5aQCORr98ldvEJFEUGkIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVUYkG1n2YHT9GJVQYojJQtaVCm/p5IsdB6IgLbKbAZ6UVvJv7ndRMTXvspk3FiqCTzRWHCkYnQ7Hs0YIoSwyeWYKKYvRWREVaYGJtRyYbgLb68TFq1qnderd1dVOqXeRxFOIJjOAUPrqAOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwC935BU</latexit>

⌫`
<latexit sha1_base64="/Tjn7xZ9Hb8BC9NKUULpwolS0sI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqqMeCF48V7Ac2oWy203bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZemAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCalGwSU2DTcCO4lCGoUC2+H4dua3n1BpHssHM0kwiOhQ8gFn1Fjp0ZdpL/NRiGmvXHGr7hxklXg5qUCORq/85fdjlkYoDRNU667nJibIqDKcCZyW/FRjQtmYDrFrqaQR6iCbXzwlZ1bpk0GsbElD5urviYxGWk+i0HZG1Iz0sjcT//O6qRncBBmXSWpQssWiQSqIicnsfdLnCpkRE0soU9zeStiIKsqMDalkQ/CWX14lrVrVu6jW7i8r9as8jiKcwCmcgwfXUIc7aEATGEh4hld4c7Tz4rw7H4vWgpPPHMMfOJ8/5F+RBQ==</latexit>

IP

PV

(K�`+)
<latexit sha1_base64="zqE62evh0SLl+VzDIiWnaEplVLI=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0WoiCFpS9PuCm4ENxXsA9K0TKaTduhkEmYmQgn9DDcuFHHr17jzb5w+BBU9cOFwzr3ce48fMyqVZX0YmbX1jc2t7HZuZ3dv/yB/eNSWUSIwaeGIRaLrI0kY5aSlqGKkGwuCQp+Rjj+5mvudeyIkjfidmsbEC9GI04BipLTkFm/6lz3CWP/ifJAvWGbZqVfqVahJzSlVrCWxnDq0TWuBAlihOci/94YRTkLCFWZISte2YuWlSCiKGZnleokkMcITNCKuphyFRHrp4uQZPNPKEAaR0MUVXKjfJ1IUSjkNfd0ZIjWWv725+JfnJiqoeSnlcaIIx8tFQcKgiuD8fzikgmDFppogLKi+FeIxEggrnVJOh/D1KfyftEumXTZLt5VCo7qKIwtOwCkoAhs4oAGuQRO0AAYReABP4NlQxqPxYrwuWzPGauYY/IDx9gk1xpCJ</latexit>
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‣ Two different fit strategies to extract N(D0 → K−μ+νμ) and Re/μ: 

1. Bidimensional template fit to ∆Mvis and Mcorr 

‣    

‣    

‣ pT : transverse momentum of the neutrino with respect 
to the D0 direction of flight  

2. Bidimensional template fit to m(D*) and m(K−l+) 
‣ m(D*) obtained from the “Global fit” algorithm (GF) 

‣ Both methods minimise the Barlow-Beeston log-likelihood, to 
take into account the limited size of the MC samples  

‣ The value of Re/μ is blinded in the fits

Analysis strategy
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Mcorr =
q
m(K�`+)2 + (p0T )

2 + (p0T )
<latexit sha1_base64="vWLKunHNAj28EUpWOBEAtem6ryg=">AAACF3icbZDLSsNAFIYn9VbrLerSTbCIlWJIqqALhYIbQYQKvUGThsl00g6dXJyZCCXkLdz4Km5cKOJWd76N0zYLbf1h4OM/53Dm/G5ECReG8a3kFhaXllfyq4W19Y3NLXV7p8nDmCHcQCENWduFHFMS4IYgguJ2xDD0XYpb7vBqXG89YMZJGNTFKMK2D/sB8QiCQlqOqt86CQoZSy8tfs9E4pduuscWprRbPupWyqXIqR9KSDNy1KKhGxNp82BmUASZao76ZfVCFPs4EIhCzjumEQk7gUwQRHFasGKOI4iGsI87EgPoY24nk7tS7UA6Pc0LmXyB0Cbu74kE+pyPfFd2+lAM+GxtbP5X68TCO7cTEkSxwAGaLvJiqolQG4ek9QjDSNCRBIgYkX/V0AAyiISMsiBDMGdPnodmRTdP9MrdabF6kcWRB3tgH5SACc5AFVyDGmgABB7BM3gFb8qT8qK8Kx/T1pySzeyCP1I+fwCFEJ2M</latexit>

�Mvis = m(K�`+⇡s)�m(K�`+)
<latexit sha1_base64="1XwUTycQ/UI+WIogC1jSP8ffEl4=">AAACGHicbVDLSgNBEJyN7/iKevQyGARFEnejoAcFQQ+CCApGhWxcZie9yZCZ2WVmNhCWfIYXf8WLB0W8evNvnDwO8VHQUFR1090VJpxp47pfTm5icmp6ZnYuP7+wuLRcWFm91XGqKFRpzGN1HxINnEmoGmY43CcKiAg53IXt075/1wGlWSxvTDeBuiBNySJGibFSUNj1z4Abgi+DrMN0Dx9jsXXxUPKB84cdP2GB3i6NKdtBoeiW3QHwX+KNSBGNcBUUPv1GTFMB0lBOtK55bmLqGVGGUQ69vJ9qSAhtkybULJVEgK5ng8d6eNMqDRzFypY0eKCOT2REaN0Voe0UxLT0b68v/ufVUhMd1jMmk9SApMNFUcqxiXE/JdxgCqjhXUsIVczeimmLKEKNzTJvQ/B+v/yX3FbK3l65cr1fPDkaxTGL1tEG2kIeOkAn6BxdoSqi6BE9o1f05jw5L8678zFszTmjmTX0A87nNzjinfg=</latexit>
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The “Global Fit” algorithm
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‣ Obtain the neutrino momentum constraining the kinematic of 
the whole decay

‣ Write a single χ2 function 
using the measured quantities 

‣ Add kinematical constraints 

‣ The function to minimise is 
the sum of all the χ2

‣ Charged particles tracks 

‣ Position of the two decay vertices

`+
<latexit sha1_base64="jo5lQSiTSDKBaizCbyUL74VQBec=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CoqngBePEcwDkjXMTjrJmNnZZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kvRnH6Id0IHmfM2qs1OigEA9n3WLJLbszkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m1E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITF8nPa6QGTG2hDLF7a2EDamizNiACjYEb/HlZdKolL3zcuXuolS9zuLIwxEcwyl4cAlVuIUa1IHBIzzDK7w5kfPivDsf89ack80cwh84nz8pZY7U</latexit>

pT (K`)
<latexit sha1_base64="fyH3CO0LHpDiKp3Z+fe28d18+4k=">AAAB8XicdVDJSgNBEK1xjXGLevTSGIR4GWYxE70FvAheImTDJISeTidp0tMzdPcIIeQvvHhQxKt/482/sbMIKvqg4PFeFVX1woQzpR3nw1pZXVvf2MxsZbd3dvf2cweHdRWnktAaiXksmyFWlDNBa5ppTpuJpDgKOW2Eo6uZ37inUrFYVPU4oZ0IDwTrM4K1ke6SbrVw06acn3Vzecf2SsVLL0COHbh+0fMN8QLf90vItZ058rBEpZt7b/dikkZUaMKxUi3XSXRngqVmhNNptp0qmmAywgPaMlTgiKrOZH7xFJ0apYf6sTQlNJqr3ycmOFJqHIWmM8J6qH57M/Evr5Xq/kVnwkSSairIYlE/5UjHaPY+6jFJieZjQzCRzNyKyBBLTLQJKWtC+PoU/U/qnu36tnd7ni8HyzgycAwnUAAXSlCGa6hADQgIeIAneLaU9Wi9WK+L1hVrOXMEP2C9fQIIYZB5</latexit>

pT (⌫)
<latexit sha1_base64="oqPcs2xuwkxrWZM3E+lKOBOWES8=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiDEyzCLmegt4MVjhGyQhNDT6SRNenrG7h4hhPyEFw+KePV3vPk3dhZBRR8UPN6roqpemHCmtON8WJm19Y3Nrex2bmd3b/8gf3jUUHEqCa2TmMeyFWJFORO0rpnmtJVIiqOQ02Y4vp77zXsqFYtFTU8S2o3wULABI1gbqZX0asWOSM97+YJje+XSlRcgxw5cv+T5hniB7/tl5NrOAgVYodrLv3f6MUkjKjThWKm26yS6O8VSM8LpLNdJFU0wGeMhbRsqcERVd7q4d4bOjNJHg1iaEhot1O8TUxwpNYlC0xlhPVK/vbn4l9dO9eCyO2UiSTUVZLlokHKkYzR/HvWZpETziSGYSGZuRWSEJSbaRJQzIXx9iv4nDc92fdu7vShUglUcWTiBUyiCC2WowA1UoQ4EODzAEzxbd9aj9WK9Llsz1mrmGH7AevsEvr6PwA==</latexit>

K�
<latexit sha1_base64="HC7GUPJfXY9RaDO1+goZExA10ao=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHajqMeAF8FLRPOAZA2zk04yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WUKIY1FolINQOqUXCJNcONwGaskIaBwEYwvJ74jSdUmkfywYxi9EPal7zHGTVWur99PO0Uim7JnYIsEi8jRchQ7RS+2t2IJSFKwwTVuuW5sfFTqgxnAsf5dqIxpmxI+9iyVNIQtZ9OTx2TY6t0SS9StqQhU/X3REpDrUdhYDtDagZ63puI/3mtxPSu/JTLODEo2WxRLxHERGTyN+lyhcyIkSWUKW5vJWxAFWXGppO3IXjzLy+SernknZXKd+fFykUWRw4O4QhOwINLqMANVKEGDPrwDK/w5gjnxXl3PmatS042cwB/4Hz+AL0wjWY=</latexit>

D0
<latexit sha1_base64="SmlOye/wkT9B4rpaH0+JTONkO+s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGUY8BPXiMaB6QrGF2MkmGzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYXU/95hPXRkTqAccx90M6UKIvGEUr3d88ut1iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwalbJ3Vq7cnZeqF1kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBtxKNYg==</latexit>

D⇤+
<latexit sha1_base64="xKgUzkIpKf0vEF7u4avJ6mO9sBk=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBAEIexGUY8BPXiMYB6SrGF2MpsMmdldZnqFsOQrvHhQxKuf482/cfI4aGJBQ1HVTXdXkEhh0HW/naXlldW19dxGfnNre2e3sLdfN3GqGa+xWMa6GVDDpYh4DQVK3kw0pyqQvBEMrsd+44lrI+LoHocJ9xXtRSIUjKKVHm4eszY1eDrqFIpuyZ2ALBJvRoowQ7VT+Gp3Y5YqHiGT1JiW5yboZ1SjYJKP8u3U8ISyAe3xlqURVdz42eTgETm2SpeEsbYVIZmovycyqowZqsB2Kop9M++Nxf+8VorhlZ+JKEmRR2y6KEwlwZiMvyddoTlDObSEMi3srYT1qaYMbUZ5G4I3//IiqZdL3lmpfHderFzM4sjBIRzBCXhwCRW4hSrUgIGCZ3iFN0c7L8678zFtXXJmMwfwB87nD44xkDU=</latexit>

⇡+
s

<latexit sha1_base64="j1oN+SSrCzeM2W+2r+ijKOAsxxk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuFfVY8OKxgv2Qdi3ZNNuGJtklyQpl6a/w4kERr/4cb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8c3Mbz9RpVkk780kpr7AQ8lCRrCx0kMvZo/p2bSv++WKW3UzoGXi5aQCORr98ldvEJFEUGkIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVUYkG1n2YHT9GJVQYojJQtaVCm/p5IsdB6IgLbKbAZ6UVvJv7ndRMTXvspk3FiqCTzRWHCkYnQ7Hs0YIoSwyeWYKKYvRWREVaYGJtRyYbgLb68TFq1qnderd1dVOqXeRxFOIJjOAUPrqAOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwC935BU</latexit>

⌫`
<latexit sha1_base64="/Tjn7xZ9Hb8BC9NKUULpwolS0sI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqqMeCF48V7Ac2oWy203bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZemAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCalGwSU2DTcCO4lCGoUC2+H4dua3n1BpHssHM0kwiOhQ8gFn1Fjp0ZdpL/NRiGmvXHGr7hxklXg5qUCORq/85fdjlkYoDRNU667nJibIqDKcCZyW/FRjQtmYDrFrqaQR6iCbXzwlZ1bpk0GsbElD5urviYxGWk+i0HZG1Iz0sjcT//O6qRncBBmXSWpQssWiQSqIicnsfdLnCpkRE0soU9zeStiIKsqMDalkQ/CWX14lrVrVu6jW7i8r9as8jiKcwCmcgwfXUIc7aEATGEh4hld4c7Tz4rw7H4vWgpPPHMMfOJ8/5F+RBQ==</latexit>

IP

PV

(K�`+)
<latexit sha1_base64="zqE62evh0SLl+VzDIiWnaEplVLI=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0WoiCFpS9PuCm4ENxXsA9K0TKaTduhkEmYmQgn9DDcuFHHr17jzb5w+BBU9cOFwzr3ce48fMyqVZX0YmbX1jc2t7HZuZ3dv/yB/eNSWUSIwaeGIRaLrI0kY5aSlqGKkGwuCQp+Rjj+5mvudeyIkjfidmsbEC9GI04BipLTkFm/6lz3CWP/ifJAvWGbZqVfqVahJzSlVrCWxnDq0TWuBAlihOci/94YRTkLCFWZISte2YuWlSCiKGZnleokkMcITNCKuphyFRHrp4uQZPNPKEAaR0MUVXKjfJ1IUSjkNfd0ZIjWWv725+JfnJiqoeSnlcaIIx8tFQcKgiuD8fzikgmDFppogLKi+FeIxEggrnVJOh/D1KfyftEumXTZLt5VCo7qKIwtOwCkoAhs4oAGuQRO0AAYReABP4NlQxqPxYrwuWzPGauYY/IDx9gk1xpCJ</latexit>
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‣ Obtain the neutrino momentum constraining the kinematic of 
the whole decay

‣ Write a single χ2 function 
using the measured quantities 

‣ Add kinematical constraints 

‣ The function to minimise is 
the sum of all the χ2

‣ Invariant mass of the D0 

‣ The D* decay vertex must coincide with the primary vertex (PV)  

‣ The D0 flight direction must coincide with the direction from 
the PV to the D0 decay vertex 

‣ K and l tracks must come from the secondary vertex

`+
<latexit sha1_base64="jo5lQSiTSDKBaizCbyUL74VQBec=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CoqngBePEcwDkjXMTjrJmNnZZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kvRnH6Id0IHmfM2qs1OigEA9n3WLJLbszkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m1E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITF8nPa6QGTG2hDLF7a2EDamizNiACjYEb/HlZdKolL3zcuXuolS9zuLIwxEcwyl4cAlVuIUa1IHBIzzDK7w5kfPivDsf89ack80cwh84nz8pZY7U</latexit>

pT (K`)
<latexit sha1_base64="fyH3CO0LHpDiKp3Z+fe28d18+4k=">AAAB8XicdVDJSgNBEK1xjXGLevTSGIR4GWYxE70FvAheImTDJISeTidp0tMzdPcIIeQvvHhQxKt/482/sbMIKvqg4PFeFVX1woQzpR3nw1pZXVvf2MxsZbd3dvf2cweHdRWnktAaiXksmyFWlDNBa5ppTpuJpDgKOW2Eo6uZ37inUrFYVPU4oZ0IDwTrM4K1ke6SbrVw06acn3Vzecf2SsVLL0COHbh+0fMN8QLf90vItZ058rBEpZt7b/dikkZUaMKxUi3XSXRngqVmhNNptp0qmmAywgPaMlTgiKrOZH7xFJ0apYf6sTQlNJqr3ycmOFJqHIWmM8J6qH57M/Evr5Xq/kVnwkSSairIYlE/5UjHaPY+6jFJieZjQzCRzNyKyBBLTLQJKWtC+PoU/U/qnu36tnd7ni8HyzgycAwnUAAXSlCGa6hADQgIeIAneLaU9Wi9WK+L1hVrOXMEP2C9fQIIYZB5</latexit>

pT (⌫)
<latexit sha1_base64="oqPcs2xuwkxrWZM3E+lKOBOWES8=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiDEyzCLmegt4MVjhGyQhNDT6SRNenrG7h4hhPyEFw+KePV3vPk3dhZBRR8UPN6roqpemHCmtON8WJm19Y3Nrex2bmd3b/8gf3jUUHEqCa2TmMeyFWJFORO0rpnmtJVIiqOQ02Y4vp77zXsqFYtFTU8S2o3wULABI1gbqZX0asWOSM97+YJje+XSlRcgxw5cv+T5hniB7/tl5NrOAgVYodrLv3f6MUkjKjThWKm26yS6O8VSM8LpLNdJFU0wGeMhbRsqcERVd7q4d4bOjNJHg1iaEhot1O8TUxwpNYlC0xlhPVK/vbn4l9dO9eCyO2UiSTUVZLlokHKkYzR/HvWZpETziSGYSGZuRWSEJSbaRJQzIXx9iv4nDc92fdu7vShUglUcWTiBUyiCC2WowA1UoQ4EODzAEzxbd9aj9WK9Llsz1mrmGH7AevsEvr6PwA==</latexit>

K�
<latexit sha1_base64="HC7GUPJfXY9RaDO1+goZExA10ao=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHajqMeAF8FLRPOAZA2zk04yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuCmLBtXHdb2dpeWV1bT23kd/c2t7ZLezt13WUKIY1FolINQOqUXCJNcONwGaskIaBwEYwvJ74jSdUmkfywYxi9EPal7zHGTVWur99PO0Uim7JnYIsEi8jRchQ7RS+2t2IJSFKwwTVuuW5sfFTqgxnAsf5dqIxpmxI+9iyVNIQtZ9OTx2TY6t0SS9StqQhU/X3REpDrUdhYDtDagZ63puI/3mtxPSu/JTLODEo2WxRLxHERGTyN+lyhcyIkSWUKW5vJWxAFWXGppO3IXjzLy+SernknZXKd+fFykUWRw4O4QhOwINLqMANVKEGDPrwDK/w5gjnxXl3PmatS042cwB/4Hz+AL0wjWY=</latexit>

D0
<latexit sha1_base64="SmlOye/wkT9B4rpaH0+JTONkO+s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGUY8BPXiMaB6QrGF2MkmGzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYXU/95hPXRkTqAccx90M6UKIvGEUr3d88ut1iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwalbJ3Vq7cnZeqF1kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBtxKNYg==</latexit>

D⇤+
<latexit sha1_base64="xKgUzkIpKf0vEF7u4avJ6mO9sBk=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBAEIexGUY8BPXiMYB6SrGF2MpsMmdldZnqFsOQrvHhQxKuf482/cfI4aGJBQ1HVTXdXkEhh0HW/naXlldW19dxGfnNre2e3sLdfN3GqGa+xWMa6GVDDpYh4DQVK3kw0pyqQvBEMrsd+44lrI+LoHocJ9xXtRSIUjKKVHm4eszY1eDrqFIpuyZ2ALBJvRoowQ7VT+Gp3Y5YqHiGT1JiW5yboZ1SjYJKP8u3U8ISyAe3xlqURVdz42eTgETm2SpeEsbYVIZmovycyqowZqsB2Kop9M++Nxf+8VorhlZ+JKEmRR2y6KEwlwZiMvyddoTlDObSEMi3srYT1qaYMbUZ5G4I3//IiqZdL3lmpfHderFzM4sjBIRzBCXhwCRW4hSrUgIGCZ3iFN0c7L8678zFtXXJmMwfwB87nD44xkDU=</latexit>

⇡+
s

<latexit sha1_base64="j1oN+SSrCzeM2W+2r+ijKOAsxxk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBEMpuFfVY8OKxgv2Qdi3ZNNuGJtklyQpl6a/w4kERr/4cb/4b0+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8c3Mbz9RpVkk780kpr7AQ8lCRrCx0kMvZo/p2bSv++WKW3UzoGXi5aQCORr98ldvEJFEUGkIx1p3PTc2foqVYYTTaamXaBpjMsZD2rVUYkG1n2YHT9GJVQYojJQtaVCm/p5IsdB6IgLbKbAZ6UVvJv7ndRMTXvspk3FiqCTzRWHCkYnQ7Hs0YIoSwyeWYKKYvRWREVaYGJtRyYbgLb68TFq1qnderd1dVOqXeRxFOIJjOAUPrqAOt9CAJhAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwC935BU</latexit>

⌫`
<latexit sha1_base64="/Tjn7xZ9Hb8BC9NKUULpwolS0sI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqqMeCF48V7Ac2oWy203bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZemAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCalGwSU2DTcCO4lCGoUC2+H4dua3n1BpHssHM0kwiOhQ8gFn1Fjp0ZdpL/NRiGmvXHGr7hxklXg5qUCORq/85fdjlkYoDRNU667nJibIqDKcCZyW/FRjQtmYDrFrqaQR6iCbXzwlZ1bpk0GsbElD5urviYxGWk+i0HZG1Iz0sjcT//O6qRncBBmXSWpQssWiQSqIicnsfdLnCpkRE0soU9zeStiIKsqMDalkQ/CWX14lrVrVu6jW7i8r9as8jiKcwCmcgwfXUIc7aEATGEh4hld4c7Tz4rw7H4vWgpPPHMMfOJ8/5F+RBQ==</latexit>

IP

PV

(K�`+)
<latexit sha1_base64="zqE62evh0SLl+VzDIiWnaEplVLI=">AAAB8nicdVDLSsNAFJ3UV62vqks3g0WoiCFpS9PuCm4ENxXsA9K0TKaTduhkEmYmQgn9DDcuFHHr17jzb5w+BBU9cOFwzr3ce48fMyqVZX0YmbX1jc2t7HZuZ3dv/yB/eNSWUSIwaeGIRaLrI0kY5aSlqGKkGwuCQp+Rjj+5mvudeyIkjfidmsbEC9GI04BipLTkFm/6lz3CWP/ifJAvWGbZqVfqVahJzSlVrCWxnDq0TWuBAlihOci/94YRTkLCFWZISte2YuWlSCiKGZnleokkMcITNCKuphyFRHrp4uQZPNPKEAaR0MUVXKjfJ1IUSjkNfd0ZIjWWv725+JfnJiqoeSnlcaIIx8tFQcKgiuD8fzikgmDFppogLKi+FeIxEggrnVJOh/D1KfyftEumXTZLt5VCo7qKIwtOwCkoAhs4oAGuQRO0AAYReABP4NlQxqPxYrwuWzPGauYY/IDx9gk1xpCJ</latexit>
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‣ Obtain the neutrino momentum constraining the kinematic of 
the whole decay

‣ Write a single χ2 function 
using the measured quantities 

‣ Add kinematical constraints 

‣ The function to minimise is 
the sum of all the χ2

‣     

‣ 16 free parameters: ~p⇡, ~p`, ~pK , ~p⌫ , ~xD, zPV
<latexit sha1_base64="pjGo9y3BF5kHByziSewmJ/MBZ5A="></latexit>

`+
<latexit sha1_base64="jo5lQSiTSDKBaizCbyUL74VQBec=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMgCGE3CoqngBePEcwDkjXMTjrJmNnZZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kvRnH6Id0IHmfM2qs1OigEA9n3WLJLbszkGXiZaQEGWrd4lenF7EkRGmYoFq3PTc2fkqV4UzgpNBJNMaUjegA25ZKGqL209m1E3JilR7pR8qWNGSm/p5Iaaj1OAxsZ0jNUC96U/E/r52Y/pWfchknBiWbL+ongpiITF8nPa6QGTG2hDLF7a2EDamizNiACjYEb/HlZdKolL3zcuXuolS9zuLIwxEcwyl4cAlVuIUa1IHBIzzDK7w5kfPivDsf89ack80cwh84nz8pZY7U</latexit>

pT (K`)
<latexit sha1_base64="fyH3CO0LHpDiKp3Z+fe28d18+4k=">AAAB8XicdVDJSgNBEK1xjXGLevTSGIR4GWYxE70FvAheImTDJISeTidp0tMzdPcIIeQvvHhQxKt/482/sbMIKvqg4PFeFVX1woQzpR3nw1pZXVvf2MxsZbd3dvf2cweHdRWnktAaiXksmyFWlDNBa5ppTpuJpDgKOW2Eo6uZ37inUrFYVPU4oZ0IDwTrM4K1ke6SbrVw06acn3Vzecf2SsVLL0COHbh+0fMN8QLf90vItZ058rBEpZt7b/dikkZUaMKxUi3XSXRngqVmhNNptp0qmmAywgPaMlTgiKrOZH7xFJ0apYf6sTQlNJqr3ycmOFJqHIWmM8J6qH57M/Evr5Xq/kVnwkSSairIYlE/5UjHaPY+6jFJieZjQzCRzNyKyBBLTLQJKWtC+PoU/U/qnu36tnd7ni8HyzgycAwnUAAXSlCGa6hADQgIeIAneLaU9Wi9WK+L1hVrOXMEP2C9fQIIYZB5</latexit>

pT (⌫)
<latexit sha1_base64="oqPcs2xuwkxrWZM3E+lKOBOWES8=">AAAB73icdVDJSgNBEK2JW4xb1KOXxiDEyzCLmegt4MVjhGyQhNDT6SRNenrG7h4hhPyEFw+KePV3vPk3dhZBRR8UPN6roqpemHCmtON8WJm19Y3Nrex2bmd3b/8gf3jUUHEqCa2TmMeyFWJFORO0rpnmtJVIiqOQ02Y4vp77zXsqFYtFTU8S2o3wULABI1gbqZX0asWOSM97+YJje+XSlRcgxw5cv+T5hniB7/tl5NrOAgVYodrLv3f6MUkjKjThWKm26yS6O8VSM8LpLNdJFU0wGeMhbRsqcERVd7q4d4bOjNJHg1iaEhot1O8TUxwpNYlC0xlhPVK/vbn4l9dO9eCyO2UiSTUVZLlokHKkYzR/HvWZpETziSGYSGZuRWSEJSbaRJQzIXx9iv4nDc92fdu7vShUglUcWTiBUyiCC2WowA1UoQ4EODzAEzxbd9aj9WK9Llsz1mrmGH7AevsEvr6PwA==</latexit>
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A. Gioventù Test of LFU with charm semileptonic decays at the LHCb experiment

Template fit results
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Conclusions and perspectives 

‣ LFU in charm decays is a potential road to new physics, still 
not so explored 

‣ The analysis is ongoing and in a good shape 

‣ The blinding procedure is implemented  

‣ Fitting framework for the template fit is working and tested 
and for the GF is in phase of test 

‣ We expect the precision to be limited by systematic 
uncertainties
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BESIII result
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[BESIII Beauty 2018]

Rµ/e = 0.978± 0.007± 0.012
<latexit sha1_base64="oIoR3C29sKSNwmp11fHShp4ekW4=">AAACDHicbZDLSsNAFIYnXmu9VV26GSyCq5pUoRUUCm5cVrEXaEKZTE/boTNJmJkIJfQB3Pgqblwo4tYHcOfbOGmz0NYfBj7+cw5nzu9HnClt29/W0vLK6tp6biO/ubW9s1vY22+qMJYUGjTkoWz7RAFnATQ00xzakQQifA4tf3Sd1lsPIBULg3s9jsATZBCwPqNEG6tbKN51E1fEpzC5wnbpolLFbiQM2XYlA6dsulIjFV4EJ4MiylTvFr7cXkhjAYGmnCjVcexIewmRmlEOk7wbK4gIHZEBdAwGRIDykukxE3xsnB7uh9K8QOOp+3siIUKpsfBNpyB6qOZrqflfrRPrftVLWBDFGgI6W9SPOdYhTpPBPSaBaj42QKhk5q+YDokkVJv88iYEZ/7kRWiWS85ZqXx7XqxdZnHk0CE6QifIQRVUQzeojhqIokf0jF7Rm/VkvVjv1sesdcnKZg7QH1mfP9Ccl50=</latexit>
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Global fit algorithm: implementation of the constraints
‣ In LHCb tracks are parametrised as 

‣ It is possible to write the χ2 function for every track as 

‣ Where the expected values are calculated as 

‣ While for the D0 mass 

‣ m(D0)  = 1864.83 ± 0.05 MeV/c2 
‣ σ2 = 1 MeV2/c4
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Cone closure method
‣ Calculating q2 is not trivial 

‣ Cone closure method: full constraint of 
the system using the D*+ mass constraint  

‣ Boost to Kl rest frame where p(D0) = p(ν) 
holds 

‣ Set m(D*+), m(D0) to nominal value  

‣ p(ν) lies on the surface of a cone around 
the πs direction  

‣ The polar angle is given by kinematics  

‣ Sample 1000 points along the cone and 
take the azimuthal angle that best aligns 
the D0 direction to the total final-state 
momentum 
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ψ(2S)

B+

Part. reco

 18

[LHCb-PAPER-2019-19] 

J/ψ(1S)

https://arxiv.org/abs/1903.09252

