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most of them at LHCb

LHCb is a flavour factory:
<latexit sha1_base64="sQ4q4OTVjiSC/Wev37r1BrpSr6g="></latexit>

�(pp ! bb̄X) = 144± 21µb
<latexit sha1_base64="CM/apKmZaU4l+U3DThknuN3Skrc="></latexit>
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<latexit sha1_base64="vnBd9FgeBUiGJ0AyssxrZu46UmE=">AAAB/3icdVDLSsNAFJ34rPUVFdwIMliEuilJC9oulIIblxX6giaUyXTSDp1J4sxEKLELP0OXblwo4tbfcOffOGkVfB64cDjnXu69x4sYlcqy3oyZ2bn5hcXMUnZ5ZXVt3dzYbMowFpg0cMhC0faQJIwGpKGoYqQdCYK4x0jLG56mfuuSCEnDoK5GEXE56gfUpxgpLXXN7bwjL4RK5PjYLjnQERzWSfOga+asQrFStkoV+JvYBWuCXHX3JsVtrWu+Or0Qx5wECjMkZce2IuUmSCiKGRlnnViSCOEh6pOOpgHiRLrJ5P4x3NdKD/qh0BUoOFG/TiSISzninu7kSA3kTy8V//I6sfLLbkKDKFYkwNNFfsygCmEaBuxRQbBiI00QFlTfCvEACYSVjiyrQ/j8FP5PmsWCfVgones0TsAUGbAD9kAe2OAIVMEZqIEGwOAK3IEH8GhcG/fGk/E8bZ0xPma2wDcYL+8X0JlC</latexit>

(
p
s = 13 TeV)

PRL 118 (2017) 052002

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.052002


form factors x  angular function  x line shape
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Methods
Two different approaches for excited charmed mesons studies:

inclusive production exclusive decays

๏ large yields
๏ large background
๏unable to determine JP

๏smaller samples
๏ low background
๏angular analysis allows JP determination

<latexit sha1_base64="uMOa9twezTnONfAGC/83au2tYHk="></latexit>

B ! DDh, B ! D(⇤)hh

Dalitz plot analysis formalism:

<latexit sha1_base64="6fAwtwbyzDXDajSEqsDJ9bdoGkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEq3CnoDZKJI2NEMF8QO449jZ7yZLdu2N3TwhHGht/gpW9jYUitmJnbWfpP3EvSaGJDwYe780wM8+PGZXKsr6M3Mzs3PxCfrGwtLyyumaub9RllAhMajhikWj6SBJGQ1JTVDHSjAVB3Gek4fcqmd+4JkLSKLxS/Zi4HHVCGlCMlJY8c9vhSHUxYunFAJ5ARybc60Gs68zreWbRKllDwGlij0mxXLn/fq/efVQ989NpRzjhJFSYISlbthUrN0VCUczIoOAkksQI91CHtDQNESfSTYdfDOCuVtowiISuUMGh+nsiRVzKPvd1Z3aznPQy8T+vlajg2E1pGCeKhHi0KEgYVBHMIoFtKghWrK8JwoLqWyHuIoGw0sEVdAj25MvTpL5fsg9LB5c6jVMwQh5sgR2wB2xwBMrgHFRBDWBwAx7AE3g2bo1H48V4HbXmjPHMJvgD4+0HHbacHw==</latexit>
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ckAk
<latexit sha1_base64="oxsN1pxO1bJcOWFeaozSRu4RCqs=">AAAB73icbVDLSgNBEJz1GRMfMR69DEYhp7CroJ4k4sVjBPOAZAmzk9lkyOzMOtMrhCV+gScvIop49Xe8+TdOHgdNLGgoqrrp7gpiwQ247reztLyyurae2cjmNre2d/K7hbpRiaasRpVQuhkQwwSXrAYcBGvGmpEoEKwRDK7GfuOeacOVvIVhzPyI9CQPOSVgpSa+7AxwG1QnX3TL7gR4kXgzUqwUXh4fSoe5aif/1e4qmkRMAhXEmJbnxuCnRAOngo2y7cSwmNAB6bGWpZJEzPjp5N4RPrJKF4dK25KAJ+rviZRExgyjwHZGBPpm3huL/3mtBMJzP+UyToBJOl0UJgKDwuPncZdrRkEMLSFUc3srpn2iCQUbUdaG4M2/vEjqx2XvtHxyY9O4QFNk0D46QCXkoTNUQdeoimqIIoGe0Ct6c+6cZ+fd+Zi2LjmzmT30B87nDyyDkaA=</latexit>

Ak !

decay amplitude:

<latexit sha1_base64="LF2RChXgHXadMET/q/cups8B3wg="></latexit>
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|ck|2
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output:
<latexit sha1_base64="mAa/8Eygt5NKECLDShecY3Qtly8=">AAAB7nicbZDLSgMxFIbP1Futt6pLN8EiuCozFtSNWnDjsoK9QDuUTHqmDc1khiQjlNKHcONCEbe+h2/gzrcxnXahrT8EPv7/HHLOCRLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMY3k7z5iMqzWP5YEYJ+hHtSx5yRo21mp3agJMr0i2W3LKbiSyDN4fSzWclU61b/Or0YpZGKA0TVOu25ybGH1NlOBM4KXRSjQllQ9rHtkVJI9T+OBt3Qk6s0yNhrOyThmTu744xjbQeRYGtjKgZ6MVsav6XtVMTXvpjLpPUoGSzj8JUEBOT6e6kxxUyI0YWKFPczkrYgCrKjL1QwR7BW1x5GRpnZe+8XLl3S9VrmCkPR3AMp+DBBVThDmpQBwZDeIIXeHUS59l5c95npTln3nMIf+R8/AAM5JDu</latexit>

� = phase space

JP

As sample sizes increase, better models are needed

<latexit sha1_base64="jcrEqC16W0B1J+IKwcBpXhFT0Tc=">AAAB8XicdVDLSgMxFM34rPXRqgsXboJFcDVkxra2IFLQhbiqYB/YDiWTpm1oJjMkGaGU/oUbF4q4demfuPMD3PYbTFsFFT0QOJxzL7nn+BFnSiP0Zs3NLywuLSdWkqtr6xup9OZWVYWxJLRCQh7Kuo8V5UzQimaa03okKQ58Tmt+/3Ti126oVCwUV3oQUS/AXcE6jGBtpOsoauoQnrUu6q10BtnILeSyLkS2m0NFp2hIDjnFfBY6NpoiU9oZj1PHL+/lVvq12Q5JHFChCcdKNRwUaW+IpWaE01GyGSsaYdLHXdowVOCAKm84vXgE943Shp1Qmic0nKrfN4Y4UGoQ+GYywLqnfnsT8S+vEetOwRsyEcWaCjL7qBNzaFJO4sM2k5RoPjAEE8nMrZD0sMREm5KSpoSvpPB/UnVtJ28fXpo2TsAMCbAL9sABcMARKIFzUAYVQIAAt+AePFjKurMerafZ6Jz1ubMNfsB6/gDH+ZTA</latexit>

pp ! DJX

<latexit sha1_base64="BcFHFQalOIjPe622/Wrtvssuz/k=">AAACCXicbZDLSgMxFIYz9VbrbdSNIEiwCC5KmVFQV1JQUFxVsBdop0MmzbRxkpkhyQhl6NaNS1/DjQtFxJ1v4M63Mb0stPVAyMf/n0Nyfi9mVCrL+jYyM7Nz8wvZxdzS8srqmrm+UZVRIjCp4IhFou4hSRgNSUVRxUg9FgRxj5GaF5wN/NodEZJG4Y3qxcThqBNSn2KktOSaELtBAXLXaumreYE4RyO+apUL0HcD18xbRWtYcBrsMeRLO+dbj+rjtuyaX812hBNOQoUZkrJhW7FyUiQUxYz0c81EkhjhAHVIQ2OIOJFOOtykD/e00oZ+JPQJFRyqvydSxKXscU93cqS6ctIbiP95jUT5J05KwzhRJMSjh/yEQRXBQSywTQXBivU0ICyo/ivEXSQQVjq8nA7Bnlx5GqoHRfuoeHit0zgFo8qCbbAL9oENjkEJXIIyqAAM7sETeAGvxoPxbLwZ76PWjDGe2QR/yvj8AZ/OmrM=</latexit>
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Outline

PRD 101 (2019) 032005
Excited charmed mesons in

<latexit sha1_base64="iYc1vdNVQc/jqxHmlwqse97LGG8=">AAAB/HicdVDLSsNAFJ34rPUV7dLNYBGEYkhb0HajRbsQ3FSwD2iTMplO2qGTBzMTIYT6K25cKOLWH/AP3Pk3TlMFnwcuHM65l3vvcUJGhTTNN21ufmFxaTmzkl1dW9/Y1Le2WyKIOCZNHLCAdxwkCKM+aUoqGemEnCDPYaTtjM+mfvuacEED/0rGIbE8NPSpSzGSSurruVO70JMBrNsHdTspTC7sAuzredMoVStmuQp/k6JhpsifvJRTNPr6a28Q4MgjvsQMCdEtmqG0EsQlxYxMsr1IkBDhMRqSrqI+8oiwkvT4CdxTygC6AVflS5iqXycS5AkRe47q9JAciZ/eVPzL60bSrVgJ9cNIEh/PFrkRg+rbaRJwQDnBksWKIMypuhXiEeIIS5VXVoXw+Sn8n7RKRvHQKF+a+doxmCEDdsAu2AdFcARq4Bw0QBNgEINbcA8etBvtTnvUnmatc9rHTA58g/b8Dphxlaw=</latexit>

B+ ! D�D+K+

<latexit sha1_base64="XbFN81Q5ojXwWz1K+EOeRRF5d00=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARRLHMtKDtRou6cFnBPqAzLZk004ZmHiQZoQx146+4caGIW5f+gTv/xsxUweeBhJNz7+XmHCdkVEjDeNMyU9Mzs3PZ+dzC4tLyir661hBBxDGp44AFvOUgQRj1SV1SyUgr5AR5DiNNZ3ia1JtXhAsa+JdyFBLbQ32fuhQjqaSuvnHS2bdkAM868e7e2AqpeiYX7Op5o1CslI1SBf4mZsFIkT9+KaWodfVXqxfgyCO+xAwJ0TaNUNox4pJiRsY5KxIkRHiI+qStqI88Iuw4dTCG20rpQTfg6vgSpurXiRh5Qow8R3V6SA7Ez1oi/lVrR9It2zH1w0gSH08WuRGDynISB+xRTrBkI0UQ5lT9FeIB4ghLFVpOhfDpFP5PGsWCeVAoXRj56hGYIAs2wRbYASY4BFVwDmqgDjC4BrfgHjxoN9qd9qg9TVoz2sfMOvgG7fkdjPGX5w==</latexit>

B� ! D⇤+⇡�⇡�

<latexit sha1_base64="YouYHQ0PRNUuE75EDjee4ptbZAI=">AAACAXicdVBLS0JBGJ1rL7OX1SZoMyRBIF7mKpRuSspF0MYgNdB7Ze446uDcBzNzA7nYpr/SpkURbVv2D9r1bxq1oOeBgcM538c357ghZ1Ih9GYkZmbn5heSi6ml5ZXVtfT6Rl0GkSC0RgIeiEsXS8qZT2uKKU4vQ0Gx53LacAcnY79xRYVkgX+hhiG1PdzzWZcRrLTUTm8dO6ilAlhx4tyo4mTPnGwrZE4OttMZZOZLRVQowd/EMtEEmaOXwgTVdvq11QlI5FFfEY6lbFooVHaMhWKE01GqFUkaYjLAPdrU1McelXY8STCCu1rpwG4g9PMVnKhfN2LsSTn0XD3pYdWXP72x+JfXjFS3aMfMDyNFfTI91I041JHHdcAOE5QoPtQEE8H0XyHpY4GJ0qWldAmfSeH/pJ43rX2zcI4y5UMwRRJsgx2wByxwAMrgFFRBDRBwDW7BPXgwbow749F4mo4mjI+dTfANxvM7JFeXow==</latexit>

B0 ! D�D+K+⇡�Excited charmed-strange meson in

New charm-strange resonances in 
PRL 125, (2020) 242001

PRD 102 (2020) 112003

PRL 126 (2021) 122002

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032005
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.242001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.122002
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<latexit sha1_base64="dLchZhn0zn6u59geM/WbXhkvdrg=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCQiCqhErABBUwMBaJPqQmrRzXba06TmQ7SFWUhV9hYQAhVlb+gI2/wUk7QMuRbB2fe6+uz/FCRqWyrG8jNze/sLiUXy6srK6tb5ibW3UZRAKTGg5YIJoekoRRTmqKKkaaoSDI9xhpeMPrtN54IELSgN+rUUhcH/U57VGMlJY65s5V+9hRAbxpx4dHiRNS/Uyvjlm0SlYGOEvsCSlefpYzVDvml9MNcOQTrjBDUrZsK1RujISimJGk4ESShAgPUZ+0NOXIJ9KNMwMJ3NdKF/YCoQ9XMFN/T8TIl3Lke7rTR2ogp2up+F+tFaneuRtTHkaKcDxe1IsY1I7TNGCXCoIVG2mCsKD6rxAPkEBY6cwKOgR72vIsqZ+U7NNS+c4qVi7AGHmwC/bAAbDBGaiAW1AFNYBBAp7AC3g1Ho1n4814H7fmjMnMNvgD4+MHqQ2XYA==</latexit>

B� ! D⇤+⇡�⇡�
Excited charmed mesons in

PRD 101 (2019) 032005

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032005
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 BaBar and LHCb observed

Well-established states, with spin-parity assignment:                                  
<latexit sha1_base64="u/4eMdrXP+xpyd+kswYHCLBTlPA=">AAACAHicbVDLSgMxFM3UV62vURcuBAkWoRUpM6NUV1KwC5cV7APaccikmTY08yDJCGXoxr/QrRsXirj1M9z5N2baLrT1wIWTc+4l9x43YlRIw/jWMguLS8sr2dXc2vrG5pa+vdMQYcwxqeOQhbzlIkEYDUhdUslIK+IE+S4jTXdwlfrNe8IFDYNbOYyI7aNeQD2KkVSSo+9VHbNgnVlG8aQDq3fHjqVeZaPo6HmjZIwB54k5JfnKwWOKp5qjf3W6IY59EkjMkBBt04iknSAuKWZklOvEgkQID1CPtBUNkE+EnYwPGMEjpXShF3JVgYRj9fdEgnwhhr6rOn0k+2LWS8X/vHYsvQs7oUEUSxLgyUdezKAMYZoG7FJOsGRDRRDmVO0KcR9xhKXKLKdCMGdPnicNq2SWS6c3Ko1LMEEW7INDUAAmOAcVcA1qoA4wGIFn8AretAftRXvXPiatGW06swv+QPv8AQxnlpU=</latexit>

D1(2420), D⇤
2(2460)

<latexit sha1_base64="3EP5uMMLqlwuL+L+K45S5+2D3fs=">AAACGHicbVBdSwJBFJ21L7Mvq8cghiSwCNvV1J5CyIfoySA/QG2ZHWd1cPaDmdlAxJ/RQ/6VXnooolff+jfNuhKlHRg495x7uXOP5TMqpK5/abGl5ZXVtfh6YmNza3snubtXE17AMalij3m8YSFBGHVJVVLJSMPnBDkWI3Wrfx369UfCBfXceznwSdtBXZfaFCOpJDN5Xjb1dDaf10/OWrD8cGreprMFParS2eLFj55Tleoykyk9o08BF4kxI6nS4XOIccVMTlodDwcOcSVmSIimofuyPURcUszIKNEKBPER7qMuaSrqIoeI9nB62AgeK6UDbY+r50o4VX9PDJEjxMCxVKeDZE/Me6H4n9cMpH3ZHlLXDyRxcbTIDhiUHgxTgh3KCZZsoAjCnKq/QtxDHGGpskyoEIz5kxdJLZsxCpncnUrjCkSIgwNwBNLAAEVQAjegAqoAgyfwAt7AuzbWXrUP7TNqjWmzmX3wB9rkG0ITnMs=</latexit>

D0(2550), D⇤
J(2600), D(2740), D⇤

3(2750)
PRD 82 (2010) 111101,
JHEP 09 (2013) 145

This analysis: spectroscopy from Dalitz plot analysis of B— decays,
<latexit sha1_base64="OaW7ebemEY6HX3RZxh5wS3Hh3MI=">AAAB9HicdVBdSwJBFJ21L9M+zB57GbJAelh2tdbtJYR8iJ4M8gN0k9lx1MHZj2ZmBRH7Bb1H0EMRvfZjeuvfNKsFFXXgwuGce7n3HjdkVEjDeNcSC4tLyyvJ1VR6bX1jM7OVrYsg4pjUcMAC3nSRIIz6pCapZKQZcoI8l5GGOzyN/caIcEED/1KOQ+J4qO/THsVIKsmpdM7bMoCVq4N2SDuZnKGXjg4t24CGbhRsq2jHxLSO7QI0dWOGXDl7f3uT30tXO5m3djfAkUd8iRkSomUaoXQmiEuKGZmm2pEgIcJD1CctRX3kEeFMZkdP4b5SurAXcFW+hDP1+8QEeUKMPVd1ekgOxG8vFv/yWpHs2c6E+mEkiY/ni3oRg+rPOAHYpZxgycaKIMypuhXiAeIIS5VTSoXw9Sn8n9QLumnpxQuVxgmYIwl2wC7IAxOUQBmcgSqoAQyuwR14BE/aSHvQnrWXeWtC+5zZBj+gvX4AGwqT6A==</latexit>

DJ ! D⇤⇡

(4.7 fb-1 @ 7, 8 and 13 TeV)

no spin-parity assignments

80K signal candidates

PRD 101 (2019) 032005

<latexit sha1_base64="9E7WBaPX4OFJMd80x/prNY9bFpQ=">AAACAXicdVBLSwMxGMzWV62vqhfBS7AIorRkW1rbixb14LGCfUBfZNNsG5p9kGSFstSLf8WLB0W8evQfePPfmG4rqOhAwjDzfSQzls+ZVAh9GLG5+YXFpfhyYmV1bX0jublVk14gCK0Sj3uiYWFJOXNpVTHFacMXFDsWp3VreD7x6zdUSOa512rk07aD+y6zGcFKS93kzlknDVvKgxed8PBo3PJZJx1d3WQKZfLILBVMiDIogibZPCoVETRnSur0LReh0k2+t3oeCRzqKsKxlE0T+aodYqEY4XScaAWS+pgMcZ82NXWxQ2U7jBKM4b5WetD2hD6ugpH6fSPEjpQjx9KTDlYD+dubiH95zUDZxXbIXD9Q1CXTh+yAQ514UgfsMUGJ4iNNMBFM/xWSARaYKF1aQpfwlRT+T2rZjFnI5K5QqnwCpoiDXbAHDoAJjkEZXIIKqAICbsE9eARPxp3xYDwbL9PRmDHb2QY/YLx+AkSSl7g=</latexit>

B� ! D⇤+⇡�⇡�

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032005
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Amplitude analysis performed within the isobar model framework

form factors  x  angular function  x  line shape
<latexit sha1_base64="oxsN1pxO1bJcOWFeaozSRu4RCqs=">AAAB73icbVDLSgNBEJz1GRMfMR69DEYhp7CroJ4k4sVjBPOAZAmzk9lkyOzMOtMrhCV+gScvIop49Xe8+TdOHgdNLGgoqrrp7gpiwQ247reztLyyurae2cjmNre2d/K7hbpRiaasRpVQuhkQwwSXrAYcBGvGmpEoEKwRDK7GfuOeacOVvIVhzPyI9CQPOSVgpSa+7AxwG1QnX3TL7gR4kXgzUqwUXh4fSoe5aif/1e4qmkRMAhXEmJbnxuCnRAOngo2y7cSwmNAB6bGWpZJEzPjp5N4RPrJKF4dK25KAJ+rviZRExgyjwHZGBPpm3huL/3mtBMJzP+UyToBJOl0UJgKDwuPncZdrRkEMLSFUc3srpn2iCQUbUdaG4M2/vEjqx2XvtHxyY9O4QFNk0D46QCXkoTNUQdeoimqIIoGe0Ct6c+6cZ+fd+Zi2LjmzmT30B87nDyyDkaA=</latexit>

Ak !
<latexit sha1_base64="6fAwtwbyzDXDajSEqsDJ9bdoGkA=">AAACBXicbVA9SwNBEN2LXzF+nVpqsRgEq3CnoDZKJI2NEMF8QO449jZ7yZLdu2N3TwhHGht/gpW9jYUitmJnbWfpP3EvSaGJDwYe780wM8+PGZXKsr6M3Mzs3PxCfrGwtLyyumaub9RllAhMajhikWj6SBJGQ1JTVDHSjAVB3Gek4fcqmd+4JkLSKLxS/Zi4HHVCGlCMlJY8c9vhSHUxYunFAJ5ARybc60Gs68zreWbRKllDwGlij0mxXLn/fq/efVQ989NpRzjhJFSYISlbthUrN0VCUczIoOAkksQI91CHtDQNESfSTYdfDOCuVtowiISuUMGh+nsiRVzKPvd1Z3aznPQy8T+vlajg2E1pGCeKhHi0KEgYVBHMIoFtKghWrK8JwoLqWyHuIoGw0sEVdAj25MvTpL5fsg9LB5c6jVMwQh5sgR2wB2xwBMrgHFRBDWBwAx7AE3g2bo1H48V4HbXmjPHMJvgD4+0HHbacHw==</latexit>

M =
X

k

ckAk

Blatt-Weisskopf Zemach tensors BW,  QMI
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Two approaches for the line shapes: relativistic BW and binned amplitude (QMI)
Same spin-parity assignments with both approaches

projection of the fit result projection of the fit result

PRD 101 (2019) 032005

<latexit sha1_base64="9E7WBaPX4OFJMd80x/prNY9bFpQ=">AAACAXicdVBLSwMxGMzWV62vqhfBS7AIorRkW1rbixb14LGCfUBfZNNsG5p9kGSFstSLf8WLB0W8evQfePPfmG4rqOhAwjDzfSQzls+ZVAh9GLG5+YXFpfhyYmV1bX0jublVk14gCK0Sj3uiYWFJOXNpVTHFacMXFDsWp3VreD7x6zdUSOa512rk07aD+y6zGcFKS93kzlknDVvKgxed8PBo3PJZJx1d3WQKZfLILBVMiDIogibZPCoVETRnSur0LReh0k2+t3oeCRzqKsKxlE0T+aodYqEY4XScaAWS+pgMcZ82NXWxQ2U7jBKM4b5WetD2hD6ugpH6fSPEjpQjx9KTDlYD+dubiH95zUDZxXbIXD9Q1CXTh+yAQ514UgfsMUGJ4iNNMBFM/xWSARaYKF1aQpfwlRT+T2rZjFnI5K5QqnwCpoiDXbAHDoAJjkEZXIIKqAICbsE9eARPxp3xYDwbL9PRmDHb2QY/YLx+AkSSl7g=</latexit>

B� ! D⇤+⇡�⇡�

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032005
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Results:

spin-parity
and

fit fractions

Breit-Wigner
parameters

PRD 101 (2019) 032005

Systematic uncertainties dominated by BW parametrisation of the resonances

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032005


9 HADRON2021A. Reis,  Charm spectroscopy  in B decays at LHCb

Excited charmed-strange meson in
<latexit sha1_base64="TTApBnFAs43fwzpUA3mCR2atpIE=">AAAB/nicbVDLSsNAFJ34rPUVFVduBosglJbEgrrSol0IbirYBzRJmUyn7dDJJMxMhBIK/oobF4q4de8fuPNvnKZdaOuBC4dz7uXee/yIUaks69tYWFxaXlnNrGXXNza3ts2d3boMY4FJDYcsFE0fScIoJzVFFSPNSBAU+Iw0/MH12G88ECFpyO/VMCJugHqcdilGSkttc//KsxwVwopXqHj5Wy/vRNQrtM2cVbRSwHliT0nu8rOUoto2v5xOiOOAcIUZkrJlW5FyEyQUxYyMsk4sSYTwAPVIS1OOAiLdJD1/BI+00oHdUOjiCqbq74kEBVIOA193Bkj15aw3Fv/zWrHqnrsJ5VGsCMeTRd2YQf3vOAvYoYJgxYaaICyovhXiPhIIK51YVodgz748T+onRfu0WLqzcuULMEEGHIBDcAxscAbK4AZUQQ1gkIAn8AJejUfj2Xgz3ietC8Z0Zg/8gfHxA2z0lhA=</latexit>

B0 ! D�D+K+⇡�

PRL 126 (2021) 122002

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.122002
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<latexit sha1_base64="bLaOeC5uUGWaH4mwYYY1Sxv2Nm0="></latexit>

~S = ~sq + ~sQ

<latexit sha1_base64="gviiz7Tg1D6zGzEY3djmWnANE6g="></latexit>

~jq = ~sq + ~L

Heavy quark limit
<latexit sha1_base64="/ZXPY1zQjCeEk+We841RMNJ5XAs=">AAAB9XicbVA9SwNBEN3zM8avqKXNaRBiE+4U1EoCaSwTMB+QnGFvs5cs2d07ducMx5HC2lqwsVDE1v9i579x81Fo4oOBx3szzMzzI840OM63tbS8srq2ntnIbm5t7+zm9vbrOowVoTUS8lA1fawpZ5LWgAGnzUhRLHxOG/6gPPYb91RpFspbSCLqCdyTLGAEg5HuCqJTbUPYZjKA5LSTyztFZwJ7kbgzki8dDflj+emh0sl9tbshiQWVQDjWuuU6EXgpVsAIp6NsO9Y0wmSAe7RlqMSCai+dXD2yT4zStYNQmZJgT9TfEykWWifCN50CQ1/Pe2PxP68VQ3DlpUxGMVBJpouCmNsQ2uMI7C5TlABPDMFEMXOrTfpYYQImqKwJwZ1/eZHUz4ruRfG8atK4RlNk0CE6RgXkoktUQjeogmqIIIWe0St6s4bWi/VufUxbl6zZzAH6A+vzB1EklWE=</latexit>

(mQ ! 1)

meson properties determined 
by those of the light quark

jq, sQ : separately conserved

Numerous missing states

This study:

<latexit sha1_base64="id22huk4TrudhHkkK91vNFScsH0=">AAACAnicbVDLSgMxFM3UV62vUVciSLAIFXGYUbQuRAouFNxUsLXQaUsmTdvQJDMkGaGU4saf0L0bF4q49Svc+Temj4W2HrhwOOde7r0niBhV2nW/rcTU9MzsXHI+tbC4tLxir64VVRhLTAo4ZKEsBUgRRgUpaKoZKUWSIB4wchu0z/v+7R2RiobiRnciUuGoKWiDYqSNVLM3eOaquudHtLq/e+o62SMf+pLDC1Ks2WnXcQeAk8QbkXRu67GPp3zN/vLrIY45ERozpFTZcyNd6SKpKWakl/JjRSKE26hJyoYKxImqdAcv9OCOUeqwEUpTQsOB+nuii7hSHR6YTo50S417ffE/rxzrxkmlS0UUayLwcFEjZlCHsJ8HrFNJsGYdQxCW1NwKcQtJhLVJLWVC8MZfniTFA8c7dg6vTRpnYIgk2ATbIAM8kAU5cAnyoAAwuAfP4BW8WQ/Wi/VufQxbE9ZoZh38gfX5A69cmMs=</latexit>

m(K+⇡�) < 0.75 GeVWith
only unnatural spin-parity 

states are allowed

<latexit sha1_base64="7JfqXBdPqtNWbuTMLQHA+t63uVk=">AAAB8nicdVDLSgMxFM34rK2PWpduglUoCMNMpw/dSMGNiIuK9gFtLZk004ZmMkOSEcpQv8CtC10o4tavceffmLYKKnrgwuGce7n3HjdkVCrLejfm5hcWl5YTK8nU6tr6RnozU5dBJDCp4YAFoukiSRjlpKaoYqQZCoJ8l5GGOzye+I1rIiQN+KUahaTjoz6nHsVIaanFr+L8xb49PuuedtNZyywV8sXDArRMy3FKJWdC7HzZKULbtKbIVjL3tze53VS1m35r9wIc+YQrzJCULdsKVSdGQlHMyDjZjiQJER6iPmlpypFPZCeenjyGe1rpQS8QuriCU/X7RIx8KUe+qzt9pAbytzcR//JakfIOOjHlYaQIx7NFXsSgCuDkf9ijgmDFRpogLKi+FeIBEggrnVJSh/D1Kfyf1POmXTKdc53GEZghAbbBDsgBG5RBBZyAKqgBDAJwBx7Bk6GMB+PZeJm1zhmfM1vgB4zXD6c0kxM=</latexit>

n2S+1LJ

PDG

<latexit sha1_base64="0jTTBgWdLZS8NXVYdT4Ohh7iexA="></latexit>

D+
sJ ! D+K+⇡�

Masses systematically 
below HQL predictions

<latexit sha1_base64="SJBo1lD2J9WH0WYKglxKE+YoMSk="></latexit>

B0 ! D�D+
sJ ,

Phys. Rev. D93 034035
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<latexit sha1_base64="TTApBnFAs43fwzpUA3mCR2atpIE=">AAAB/nicbVDLSsNAFJ34rPUVFVduBosglJbEgrrSol0IbirYBzRJmUyn7dDJJMxMhBIK/oobF4q4de8fuPNvnKZdaOuBC4dz7uXee/yIUaks69tYWFxaXlnNrGXXNza3ts2d3boMY4FJDYcsFE0fScIoJzVFFSPNSBAU+Iw0/MH12G88ECFpyO/VMCJugHqcdilGSkttc//KsxwVwopXqHj5Wy/vRNQrtM2cVbRSwHliT0nu8rOUoto2v5xOiOOAcIUZkrJlW5FyEyQUxYyMsk4sSYTwAPVIS1OOAiLdJD1/BI+00oHdUOjiCqbq74kEBVIOA193Bkj15aw3Fv/zWrHqnrsJ5VGsCMeTRd2YQf3vOAvYoYJgxYaaICyovhXiPhIIK51YVodgz748T+onRfu0WLqzcuULMEEGHIBDcAxscAbK4AZUQQ1gkIAn8AJejUfj2Xgz3ietC8Z0Zg/8gfHxA2z0lhA=</latexit>

B0 ! D�D+K+⇡� PRL 126 (2021) 122002:  5.4 fb-1 @ 13 TeV
<latexit sha1_base64="v5mXuSTUfYBSzT+/2vWzl9z7NxA=">AAACDXicbZDLSgMxFIYz9VbrbdSlm8EquCozFtSVFnQhuKlgL9AZSyZN29AkE5KMUIZ5ATe+ihsXirhx4d6db2M6raCtPwQ+/nMOJ+cPBSVKu+6XlZubX1hcyi8XVlbX1jfsza26imKJcA1FNJLNECpMCcc1TTTFTSExZCHFjXBwPqo37rBUJOI3eihwwGCPky5BUBurbe9d3Ca+YKmvI+fKIBOpL8jE+4G2XXRLbiZnFrwJFM/ey5mqbfvT70QoZphrRKFSLc8VOkig1ARRnBb8WGEB0QD2cMsghwyrIMmuSZ1943ScbiTN49rJ3N8TCWRKDVloOhnUfTVdG5n/1Vqx7p4ECeEi1pij8aJuTB1z+igap0MkRpoODUAkifmrg/pQQqRNgAUTgjd98izUD0veUal87RYrp2CsPNgBu+AAeOAYVMAlqIIaQOAePIJn8GI9WE/Wq/U2bs1Zk5lt8EfWxzfFwJ7b</latexit>

D± ! K⌥⇡±⇡±,
<latexit sha1_base64="id22huk4TrudhHkkK91vNFScsH0=">AAACAnicbVDLSgMxFM3UV62vUVciSLAIFXGYUbQuRAouFNxUsLXQaUsmTdvQJDMkGaGU4saf0L0bF4q49Svc+Temj4W2HrhwOOde7r0niBhV2nW/rcTU9MzsXHI+tbC4tLxir64VVRhLTAo4ZKEsBUgRRgUpaKoZKUWSIB4wchu0z/v+7R2RiobiRnciUuGoKWiDYqSNVLM3eOaquudHtLq/e+o62SMf+pLDC1Ks2WnXcQeAk8QbkXRu67GPp3zN/vLrIY45ERozpFTZcyNd6SKpKWakl/JjRSKE26hJyoYKxImqdAcv9OCOUeqwEUpTQsOB+nuii7hSHR6YTo50S417ffE/rxzrxkmlS0UUayLwcFEjZlCHsJ8HrFNJsGYdQxCW1NwKcQtJhLVJLWVC8MZfniTFA8c7dg6vTRpnYIgk2ATbIAM8kAU5cAnyoAAwuAfP4BW8WQ/Wi/VufQxbE9ZoZh38gfX5A69cmMs=</latexit>

m(K+⇡�) < 0.75 GeV

<latexit sha1_base64="+2N4IMxNWa3f5vuxVbWVvurCr6k=">AAAB8HicdVDLSgMxFM1Uq7W+qi7dBIvQ1TDT19SNFNy4rGAf0g4lk6ZtaJIZkoxQhn6FGxeKuPUD3PsLrvRvTFsFFT1w4XDOvdx7TxAxqrTjvFupldX02npmI7u5tb2zm9vbb6kwlpg0cchC2QmQIowK0tRUM9KJJEE8YKQdTM7mfvuaSEVDcamnEfE5Ggk6pBhpI12Vy+VexGHR6+fyju1Vyp7nQsd2irVqaUHc6kmtAl3bWSBfT5cKz2/ipdHPvfYGIY45ERozpFTXdSLtJ0hqihmZZXuxIhHCEzQiXUMF4kT5yeLgGTw2ygAOQ2lKaLhQv08kiCs15YHp5EiP1W9vLv7ldWM9rPkJFVGsicDLRcOYQR3C+fdwQCXBmk0NQVhScyvEYyQR1iajrAnh61P4P2kVbbdqly5MGqdgiQw4BEegAFzggTo4Bw3QBBhwcAPuwL0lrVvrwXpctqasz5kD8APW0wfuyJLf</latexit>

444± 27
candidates

Resonance parameters and spin-parity determined by amplitude analysis

Three components: 
<latexit sha1_base64="u//TSo7Vb/6f4Q+I8C+W9tG+aSU="></latexit>

D+
sJ(X), Ds1(2536)

+ (JP = 1+), nonresonant (JP = 0�)

<latexit sha1_base64="V7UodCxhoMskRDmBg/S65NEQwfI=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiCGKZaUFdacGN4KaCvUA7LZk004ZmMmOSEcrQl3DjQhG3Podv4M63MZ12oa0/BD7+/xxyzvEizpS27W8rs7S8srqWXc9tbG5t7+R39+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8IbXk7zxSKViobjXo4i6Ae4L5jOCtbGat52TdsQ6p918wS7aqdAiODMoXH2WU1W7+a92LyRxQIUmHCvVcuxIuwmWmhFOx7l2rGiEyRD3acugwAFVbpLOO0ZHxukhP5TmCY1S93dHggOlRoFnKgOsB2o+m5j/Za1Y+xduwkQUayrI9CM/5kiHaLI86jFJieYjA5hIZmZFZIAlJtqcKGeO4MyvvAj1UtE5K5bv7ELlEqbKwgEcwjE4cA4VuIEq1IAAhyd4gVfrwXq23qz3aWnGmvXswx9ZHz8dQ5GS</latexit>

K+⇡� in S-wave
<latexit sha1_base64="3WHskBbKxhBhhP0v47eppuVz9A0=">AAAB9XicbVBNS0JBFL3Pvsy+rJZBDEmgLWReQbYKoU3QxiA/QJ8ybxx1cN4HM/MKefg/KmhRRNv+S7v+TfPURWkHLhzOuZd773FDwZXG+NtKLS2vrK6l1zMbm1vbO9ndvZoKIklZlQYikA2XKCa4z6qaa8EaoWTEcwWru8OrxK/fM6l44N/pUcgcj/R93uOUaCO18zftkw7OlzAutHGhk83hIp4ALRJ7RnLlw6cEz5VO9qvVDWjkMV9TQZRq2jjUTkyk5lSwcaYVKRYSOiR91jTUJx5TTjy5eoyOjdJFvUCa8jWaqL8nYuIpNfJc0+kRPVDzXiL+5zUj3btwYu6HkWY+nS7qRQLpACURoC6XjGoxMoRQyc2tiA6IJFSboDImBHv+5UVSOy3a58WzW5PGJUyRhgM4gjzYUIIyXEMFqkBBwiO8wpv1YL1Y79bHtDVlzWb24Q+szx9B15Qk</latexit>

(K⇤
0 (700)

0)

Background (with no peaking structures) subtraction with sPlot technique

<latexit sha1_base64="wxNUULos/kZWVug/3+tnDmPLGBY=">AAACB3icbZDLSsNAFIYnXmu9RV0KZbAILcWSKKgrKehCcFPRXqBJw2Q6aYdOLsxMhBK6c+Mj6CO4caGIW1/BnW/jpO1CW38Y+PjPOZw5vxsxKqRhfGtz8wuLS8uZlezq2vrGpr61XRdhzDGp4ZCFvOkiQRgNSE1SyUgz4gT5LiMNt3+e1ht3hAsaBrdyEBHbR92AehQjqSxHzxWurIgWnRtYMNqlIizBi3Yp5YMitGTo6HmjbIwEZ8GcQL6Se0z1VHX0L6sT4tgngcQMCdEyjUjaCeKSYkaGWSsWJEK4j7qkpTBAPhF2MrpjCPeV04FeyNULJBy5vycS5Asx8F3V6SPZE9O11Pyv1oqld2onNIhiSQI8XuTFDMoQpqHADuUESzZQgDCn6q8Q9xBHWKrosioEc/rkWagfls3j8tG1SuMMjJUBu2APFIAJTkAFXIIqqAEM7sEzeAVv2oP2or1rH+PWOW0yswP+SPv8Ad9omTw=</latexit>

(K⇡)S(0
+) +D+(0�) !

<latexit sha1_base64="5BXrVvgObVLtQ8AzfaBmzryNA6I=">AAACDXicbZC7SgNBFIZn4y3G26qlIINRSEiy7EZQGyVgY2ERwVwgN2Yns8mQ2Qszs0JY8gI21voUNhaK2Nrb+TbOJik08YeBj/+cw5nz2wGjQprmt5ZYWFxaXkmuptbWNza39O2dqvBDjkkF+8zndRsJwqhHKpJKRuoBJ8i1GanZg8u4XrsjXFDfu5XDgLRc1POoQzGSyuroh2V4DjMFK9uOrnPWqAkzZruQh1Y7l4fFmAzDyHb0tGmYY8F5sKaQLu0/xnoqd/SvZtfHoUs8iRkSomGZgWxFiEuKGRmlmqEgAcID1CMNhR5yiWhF42tG8Eg5Xej4XD1PwrH7eyJCrhBD11adLpJ9MVuLzf9qjVA6Z62IekEoiYcni5yQQenDOBrYpZxgyYYKEOZU/RXiPuIISxVgSoVgzZ48D9WiYZ0YxzcqjQswURLsgQOQARY4BSVwBcqgAjC4B8/gFbxpD9qL9q59TFoT2nRmF/yR9vkDl/2Z7w==</latexit>

P = (�1)L+1 (0�, 1+, 2�, ...)spin  J = L  and parity

new
state

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.122002
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<latexit sha1_base64="mAO6Ya5MbcTBueU8JKU+3h9j98s="></latexit>

�D+
sJ = �D+

sJ!D⇤K + �D+
sJ!DK⇡Width of the         : sum of two open channels,

<latexit sha1_base64="DfoaqjQkynO+txUk2bkXQvK9PuQ=">AAAB73icbVC7SgNBFL3rM8ZX1NJmNAiCEHYV1EoCWohVBDcJJGuYncwmQ2Zn15lZISz5AUsbC0UsbPwdC8HWD/AbnDwKTTxw4XDOvdx7jx9zprRtf1pT0zOzc/OZhezi0vLKam5tvayiRBLqkohHsupjRTkT1NVMc1qNJcWhz2nF75z2/cotlYpF4kp3Y+qFuCVYwAjWRqqeNVJ10bvea+TydsEeAE0SZ0Tyxa3vD/fr7rXUyL3XmxFJQio04VipmmPH2kux1Ixw2svWE0VjTDq4RWuGChxS5aWDe3toxyhNFETSlNBooP6eSHGoVDf0TWeIdVuNe33xP6+W6ODYS5mIE00FGS4KEo50hPrPoyaTlGjeNQQTycytiLSxxESbiLImBGf85UlS3i84h4WDS5PGCQyRgU3Yhl1w4AiKcA4lcIEAh3t4hCfrxnqwnq2XYeuUNZrZgD+w3n4AtLKUNQ==</latexit>

D+
sJ

Cannot determine the ratio of partial widths,

Pole position is stable. Assuming 
<latexit sha1_base64="cs03YTzJNUMx+Tzq2dab3a3wE5M="></latexit>

�D+
sJ = �0, �0 ⌧ M0

Systematic uncertainties PRL 126 (2021) 122002

<latexit sha1_base64="JZJR6zR3ivaGWOVurEKo4YT1gts=">AAACAHicdVBLS0JBGJ1rL7OX1aJFmyEJAlHmKppuSspF0MYgU1CvzB3n6uDcBzNzA7m46a+0aVFE27b9g3b9m8ZHUFEHBg7nfB/fnGMHnEmF0IcRW1hcWl6JrybW1jc2t5LbOzfSDwWhdeJzXzRtLClnHq0rpjhtBoJi1+a0YQ/PJ37jlgrJfO9ajQLacXHfYw4jWGmpm9w7s1Bb+bBqZapWlB5fWul2wKxMN5lC2QIyy0UToiyaQpNcAZVLCJpzJXX6lp+i1k2+t3s+CV3qKcKxlC0TBaoTYaEY4XScaIeSBpgMcZ+2NPWwS2UnmgYYw0Ot9KDjC/08Bafq940Iu1KOXFtPulgN5G9vIv7ltULllDoR84JQUY/MDjkhhzrxpA3YY4ISxUeaYCKY/iskAywwUbqzhC7hKyn8n9zksmYxm79CqcoJmCEO9sEBOAImOAYVcAFqoA4IGIN78AiejDvjwXg2XmajMWO+swt+wHj9BIHll0o=</latexit>

B0 ! D�D+K+⇡�

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.122002
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PRL 126 (2021) 122002
<latexit sha1_base64="fOiKhAbw60ZxULI1xXqY61C/3Kg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4cchMcdqNWnAjrirYh7TTkkkzbWjmQZIRytCvcONCEbf+hn/gzr8xnSqo6IELh3Pu5Z57vZgzqRB6N3ILi0vLK/nVwtr6xuZWcXunKaNEENogEY9E28OSchbShmKK03YsKA48Tlve+Hzmt26pkCwKr9Ukpm6AhyHzGcFKSzeXvTo8gah31C+WkFmpWrbtQGQi2zkuZ8SqIseBlokylM5eyxnq/eJbdxCRJKChIhxL2bFQrNwUC8UIp9NCN5E0xmSMh7SjaYgDKt00CzyFB1oZQD8SukIFM/X7RIoDKSeBpzsDrEbytzcT//I6ifKrbsrCOFE0JPNFfsKhiuDsejhgghLFJ5pgIpjOCskIC0yU/lFBP+HrUvg/adqm5ZjlK1SqnYI58mAP7INDYIEKqIELUAcNQEAA7sADeDSEcW88Gc/z1pzxObMLfsB4+QAPA5F9</latexit>

JP = 0�best fit:

and
<latexit sha1_base64="HryOX6+FwOu+fYnJwxgsu1E+tJw=">AAAB9HicbVDLTgJBEOzFF+IL9ehllJh4kexCol5UEi/GEybySGAhs8MAE2Zn15lZErLhO7x40Biv/oR/4M2/cVg4KFhJJ5Wq7nR3eSFnStv2t5VaWl5ZXUuvZzY2t7Z3srt7VRVEktAKCXgg6x5WlDNBK5ppTuuhpNj3OK15g5uJXxtSqVggHvQopK6Pe4J1GcHaSO5dq9w8RJemCq3TdjZn5+0EaJE4M5K7/iwmKLezX81OQCKfCk04Vqrh2KF2Yyw1I5yOM81I0RCTAe7RhqEC+1S5cXL0GB0bpYO6gTQlNErU3xMx9pUa+Z7p9LHuq3lvIv7nNSLdvXBjJsJIU0Gmi7oRRzpAkwRQh0lKNB8Zgolk5lZE+lhiok1OGROCM//yIqkW8s5Zvnhv50pXMEUaDuAITsCBcyjBLZShAgQe4Qle4NUaWs/Wm/U+bU1Zs5l9+APr4wfIHpJc</latexit>

JP =2�
<latexit sha1_base64="2PMqJ8tCIiW99NMzLOnnm3pWNHQ=">AAAB9HicbVDLSgNBEOz1GeMr6tHLaBAEIewaUC9qwIt4imAekGzC7GQ2GTI7u87MBsKS7/DiQRGv/oR/4M2/cbLJQRMLGoqqbrq7vIgzpW3721pYXFpeWc2sZdc3Nre2czu7VRXGktAKCXko6x5WlDNBK5ppTuuRpDjwOK15/ZuxXxtQqVgoHvQwom6Au4L5jGBtJPeuVW4eoEtTTuukncvbBTsFmifOlOSvP4spyu3cV7MTkjigQhOOlWo4dqTdBEvNCKejbDNWNMKkj7u0YajAAVVukh49QkdG6SA/lKaERqn6eyLBgVLDwDOdAdY9NeuNxf+8Rqz9CzdhIoo1FWSyyI850iEaJ4A6TFKi+dAQTCQztyLSwxITbXLKmhCc2ZfnSfW04JwVivd2vnQFE2RgHw7hGBw4hxLcQhkqQOARnuAFXq2B9Wy9We+T1gVrOrMHf2B9/ADDkJJZ</latexit>

JP =1+

rejected with significance 
over 10 std deviations

<latexit sha1_base64="e/ddbrRP0Km+lwCeXSTlIceLVqs="></latexit>

mR = 2591± 6± 7 MeV
<latexit sha1_base64="aNWOzBY3kUJUhf6m7RtVBsyXfrI="></latexit>

�R = 89± 16± 12 MeV

Pole mass and width:

<latexit sha1_base64="um+OBQsqe9A0nJi2tj0fNHtgL84=">AAAB7nicdVDLSgMxFM34rPVVdSMIEiyCIAyZqfSxkYJduKxgH9COJZNm2tjMgyQjlKEfIYILRdz6EX6FO//GTKugogcuHM65l3vvcSPOpELo3ZibX1hcWs6sZFfX1jc2c1vbTRnGgtAGCXko2i6WlLOANhRTnLYjQbHvctpyR2ep37qhQrIwuFTjiDo+HgTMYwQrLbVqvUROro57uTwyS0XLLlcgMpFdtgooJVbJPqlAy0RT5Kv7td079Xpd7+Xeuv2QxD4NFOFYyo6FIuUkWChGOJ1ku7GkESYjPKAdTQPsU+kk03Mn8FArfeiFQleg4FT9PpFgX8qx7+pOH6uh/O2l4l9eJ1Ze2UlYEMWKBmS2yIs5VCFMf4d9JihRfKwJJoLpWyEZYoGJ0glldQhfn8L/SdM2raJZuNBpnIIZMmAPHIAjYIESqIJzUAcNQMAI3IIH8GhExr3xZDzPWueMz5kd8APGywdOLJKE</latexit>

D+
sA new excited state:

<latexit sha1_base64="7h+GqvU1SNLJmxYBvtdCg8+/DzY=">AAAB9XicdVDLSgMxFM3UV62vqktBgkWoCENmqn1spKALlxVsLbTTkknTNjTzIMkoZeh/qOBCEbf+izv/xkyroKIHLhzOuZd773FDzqRC6N1Izc0vLC6llzMrq2vrG9nNrYYMIkFonQQ8EE0XS8qZT+uKKU6boaDYczm9ckeniX91TYVkgX+pxiF1PDzwWZ8RrLTUOevGEk3y9nEFHXQOu9kcMktFyy5XIDKRXbYKKCFWyT6qQMtEU+Squ3cJ7mvd7Fu7F5DIo74iHEvZslConBgLxQink0w7kjTEZIQHtKWpjz0qnXh69QTua6UH+4HQ5Ss4Vb9PxNiTcuy5utPDaih/e4n4l9eKVL/sxMwPI0V9MlvUjzhUAUwigD0mKFF8rAkmgulbIRligYnSQWV0CF+fwv9Jwzatolm40GmcgBnSYAfsgTywQAlUwTmogTogQIBb8AiejBvjwXg2XmatKeNzZhv8gPH6AdAalSk=</latexit>

Ds0(2590)
+

<latexit sha1_base64="fOiKhAbw60ZxULI1xXqY61C/3Kg=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4cchMcdqNWnAjrirYh7TTkkkzbWjmQZIRytCvcONCEbf+hn/gzr8xnSqo6IELh3Pu5Z57vZgzqRB6N3ILi0vLK/nVwtr6xuZWcXunKaNEENogEY9E28OSchbShmKK03YsKA48Tlve+Hzmt26pkCwKr9Ukpm6AhyHzGcFKSzeXvTo8gah31C+WkFmpWrbtQGQi2zkuZ8SqIseBlokylM5eyxnq/eJbdxCRJKChIhxL2bFQrNwUC8UIp9NCN5E0xmSMh7SjaYgDKt00CzyFB1oZQD8SukIFM/X7RIoDKSeBpzsDrEbytzcT//I6ifKrbsrCOFE0JPNFfsKhiuDsejhgghLFJ5pgIpjOCskIC0yU/lFBP+HrUvg/adqm5ZjlK1SqnYI58mAP7INDYIEKqIELUAcNQEAA7sADeDSEcW88Gc/z1pzxObMLfsB4+QAPA5F9</latexit>

JP = 0�,  with

<latexit sha1_base64="M+juEmjR2EwTLz39LOHrb+Dp3+A=">AAAB83icbVDLSsNAFJ3UV219VF0KMliFrkqioK6koAuXFewDmhAm00k7dDIJMzdCCfULXAviQhG3/ow7/8bpY6GtBy4czrmXe+8JEsE12Pa3lVtaXlldy68XihubW9ulnd2mjlNFWYPGIlbtgGgmuGQN4CBYO1GMRIFgrWBwNfZb90xpHss7GCbMi0hP8pBTAkZyXegzIH527euRXyrbVXsCvEicGSnXDp4fHypHxbpf+nK7MU0jJoEKonXHsRPwMqKAU8FGBTfVLCF0QHqsY6gkEdNeNrl5hI+N0sVhrExJwBP190RGIq2HUWA6IwJ9Pe+Nxf+8TgrhhZdxmaTAJJ0uClOBIcbjAHCXK0ZBDA0hVHFzK6Z9oggFE1PBhODMv7xImidV56x6emvSuERT5NE+OkQV5KBzVEM3qI4aiKIEPaFX9Gal1ov1bn1MW3PWbGYP/YH1+QNstJQp</latexit>

✓Ds

<latexit sha1_base64="bSyBTuO1DEySCHxz0LJbeZE6+r4=">AAAB6nicbZDLSgMxFIbP1Futt6pLN8EiuCoZC+pKi25cVrQXaMeSSTNtaCYzJBmhDH0ENy4Uceub+AbufBvTaRfa+kPg4//PIeccPxZcG4y/ndzS8srqWn69sLG5tb1T3N1r6ChRlNVpJCLV8olmgktWN9wI1ooVI6EvWNMfXk/y5iNTmkfy3oxi5oWkL3nAKTHWurt6wN1iCZdxJrQI7gxKl5+VTLVu8avTi2gSMmmoIFq3XRwbLyXKcCrYuNBJNIsJHZI+a1uUJGTaS7NRx+jIOj0URMo+aVDm/u5ISaj1KPRtZUjMQM9nE/O/rJ2Y4NxLuYwTwySdfhQkApkITfZGPa4YNWJkgVDF7ayIDogi1NjrFOwR3PmVF6FxUnZPy5VbXKpewFR5OIBDOAYXzqAKN1CDOlDowxO8wKsjnGfnzXmfluacWc8+/JHz8QOvNY+c</latexit>

B0
<latexit sha1_base64="KlD63FOIvKgcsoYxtFw8G8m2OLU=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCG8uMBXWlBV24rGgv0I4lk2ba0ExmSDJCGfoIblwo4tY38Q3c+Tam0y609YfAx/+fQ845fiy4No7zjRYWl5ZXVnNr+fWNza3tws5uXUeJoqxGIxGppk80E1yymuFGsGasGAl9wRr+4GqcNx6Z0jyS92YYMy8kPckDTomx1t31w3GnUHRKTiY8D+4Uipef5UzVTuGr3Y1oEjJpqCBat1wnNl5KlOFUsFG+nWgWEzogPdayKEnItJdmo47woXW6OIiUfdLgzP3dkZJQ62Ho28qQmL6ezcbmf1krMcG5l3IZJ4ZJOvkoSAQ2ER7vjbtcMWrE0AKhittZMe0TRaix18nbI7izK89D/aTknpbKt06xcgET5WAfDuAIXDiDCtxAFWpAoQdP8AKvSKBn9IbeJ6ULaNqzB3+EPn4ArbWPmw==</latexit>

D�

<latexit sha1_base64="eiOUMCj107QgZcpJbFJPs/xNphs=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCIJQZC+pKC7pwWdFeoB1LJs20oZnMkGSEMvQR3LhQxK1v4hu4821Mp11o6w+Bj/8/h5xz/FhwbRznGy0sLi2vrObW8usbm1vbhZ3duo4SRVmNRiJSTZ9oJrhkNcONYM1YMRL6gjX8wdU4bzwypXkk780wZl5IepIHnBJjrbvrh+NOoeiUnEx4HtwpFC8/y5mqncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS/NRh3hQ+t0cRAp+6TBmfu7IyWh1sPQt5UhMX09m43N/7JWYoJzL+UyTgyTdPJRkAhsIjzeG3e5YtSIoQVCFbezYtonilBjr5O3R3BnV56H+knJPS2Vb51i5QImysE+HMARuHAGFbiBKtSAQg+e4AVekUDP6A29T0oX0LRnD/4IffwAqq2PmQ==</latexit>

D+

<latexit sha1_base64="V7UodCxhoMskRDmBg/S65NEQwfI=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiCGKZaUFdacGN4KaCvUA7LZk004ZmMmOSEcrQl3DjQhG3Podv4M63MZ12oa0/BD7+/xxyzvEizpS27W8rs7S8srqWXc9tbG5t7+R39+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8IbXk7zxSKViobjXo4i6Ae4L5jOCtbGat52TdsQ6p918wS7aqdAiODMoXH2WU1W7+a92LyRxQIUmHCvVcuxIuwmWmhFOx7l2rGiEyRD3acugwAFVbpLOO0ZHxukhP5TmCY1S93dHggOlRoFnKgOsB2o+m5j/Za1Y+xduwkQUayrI9CM/5kiHaLI86jFJieYjA5hIZmZFZIAlJtqcKGeO4MyvvAj1UtE5K5bv7ELlEqbKwgEcwjE4cA4VuIEq1IAAhyd4gVfrwXq23qz3aWnGmvXswx9ZHz8dQ5GS</latexit>

K+⇡�

<latexit sha1_base64="wXQBij6x9bYtS+x676c5a7NsaCk=">AAAB9HicdVBdSwJBFJ21L7Mvq8cghiQwgmXWzM2XEOqhR6P8AF1ldhx1cPajmVlBxN8RRQ9F9NqP6a1/06wWVNSBC4dz7uXee9yQM6kQejcSc/MLi0vJ5dTK6tr6RnpzqyqDSBBaIQEPRN3FknLm04piitN6KCj2XE5r7uAs9mtDKiQL/Gs1Cqnj4Z7PuoxgpSXnvC2zuZZ11UYHrcN2OoNMO2/bBRsiE+WK1nExJlbBRnlomWiKTGn3LsZ9uZ1+a3YCEnnUV4RjKRsWCpUzxkIxwukk1YwkDTEZ4B5taOpjj0pnPD16Ave10oHdQOjyFZyq3yfG2JNy5Lm608OqL397sfiX14hU98QZMz+MFPXJbFE34lAFME4AdpigRPGRJpgIpm+FpI8FJkrnlNIhfH0K/yfVnGkVzKNLncYpmCEJdsAeyAIL2KAELkAZVAABN+AWPIInY2g8GM/Gy6w1YXzObIMfMF4/ADYUlNY=</latexit>

Ds(2
1S0)

+.  The ?

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.122002
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<latexit sha1_base64="4lM45CvCnvgM9yjfJL3TFerArOA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCUCwzFtSVFnUhuKlgH9BOSybNtKGZzJBkhDoM/oobF4q49QP8A3f+jem0C209kHA4517uvccNGZXKsr6NzNz8wuJSdjm3srq2vmFubtVkEAlMqjhggWi4SBJGOakqqhhphIIg32Wk7g4uR379nghJA36nhiFxfNTj1KMYKS11zJ2LdqGlAnjVjguJ/g6Tm3ahY+atopUCzhJ7QvLnn6UUlY751eoGOPIJV5ghKZu2FSonRkJRzEiSa0WShAgPUI80NeXIJ9KJ0+0TuK+VLvQCoR9XMFV/d8TIl3Lou7rSR6ovp72R+J/XjJR36sSUh5EiHI8HeRGD+txRFLBLBcGKDTVBWFC9K8R9JBBWOrCcDsGePnmW1I6K9nGxdGvly2dgjCzYBXvgANjgBJTBNaiAKsDgATyBF/BqPBrPxpvxPi7NGJOebfAHxscPh1uWMQ==</latexit>

B+ ! D+D�K+

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.242001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003
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<latexit sha1_base64="/r5BSABVbnq7jviiBakJFREK7Ek=">AAACA3icbVBLSwMxGMz6rPW16k0vwSJUi2XXgnrSoh4ELxXsA9ptyabZNjT7IMkKZVnw4l/x4kERr578B978N6a7PWjrQMgw830kM3bAqJCG8a3NzM7NLyxmlrLLK6tr6/rGZk34Icekin3m84aNBGHUI1VJJSONgBPk2ozU7cHlyK/fEy6o793JYUAsF/U86lCMpJI6+vZFu9CSPrxqR/mD/UKc3ofxTbvQ0XNG0UgAp4k5Jrnzz1KCSkf/anV9HLrEk5ghIZqmEUgrQlxSzEicbYWCBAgPUI80FfWQS4QVJRliuKeULnR8ro4nYaL+3oiQK8TQtdWki2RfTHoj8T+vGUrn1IqoF4SSeDh9yAkZVKFHhcAu5QRLNlQEYU7VXyHuI46wVLVlVQnmZORpUjsqmsfF0q2RK5+BFBmwA3ZBHpjgBJTBNaiAKsDgATyBF/CqPWrP2pv2no7OaOOdLfAH2scP/fiXYw==</latexit>

B+ ! D(⇤)+D(⇤)�K+ decays: unique opportunities to charmonium studies

Resonances in the channel are manifestly "exotic": 

with two different approaches : 
<latexit sha1_base64="4lM45CvCnvgM9yjfJL3TFerArOA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCUCwzFtSVFnUhuKlgH9BOSybNtKGZzJBkhDoM/oobF4q49QP8A3f+jem0C209kHA4517uvccNGZXKsr6NzNz8wuJSdjm3srq2vmFubtVkEAlMqjhggWi4SBJGOakqqhhphIIg32Wk7g4uR379nghJA36nhiFxfNTj1KMYKS11zJ2LdqGlAnjVjguJ/g6Tm3ahY+atopUCzhJ7QvLnn6UUlY751eoGOPIJV5ghKZu2FSonRkJRzEiSa0WShAgPUI80NeXIJ9KJ0+0TuK+VLvQCoR9XMFV/d8TIl3Lou7rSR6ovp72R+J/XjJR36sSUh5EiHI8HeRGD+txRFLBLBcGKDTVBWFC9K8R9JBBWOrCcDsGePnmW1I6K9nGxdGvly2dgjCzYBXvgANjgBJTBNaiAKsDgATyBF/BqPBrPxpvxPi7NGJOebfAHxscPh1uWMQ==</latexit>

B+ ! D+D�K+ 

 

 

model independent
model dependent

<latexit sha1_base64="oUvpXXRtrmR3hq9yOopjAQfGUr4=">AAACB3icbVC7SgNBFJ2NrxgfWbWwEGQwCBYSdg2YFCoBG8sIeUF2CbOT2WTI7Ow6MyuEJZ2Nv2JjERFbf8HOD7DNNzh5FBo9cOFwzr3ce48XMSqVZX0aqaXlldW19HpmY3NrO2vu7NZlGAtMajhkoWh6SBJGOakpqhhpRoKgwGOk4fWvJ37jnghJQ15Vg4i4Aepy6lOMlJba5qEj74RK5BBewuKpA0u67IIDHRHAKqm3zZyVt6aAf4k9J7ny/nicvRh9Vdrmh9MJcRwQrjBDUrZsK1JugoSimJFhxokliRDuoy5pacpRQKSbTP8YwmOtdKAfCl1cwan6cyJBgZSDwNOdAVI9uehNxP+8Vqz8kptQHsWKcDxb5McMqhBOQoEdKghWbKAJwoLqWyHuIYGw0tFldAj24st/Sf0sb5/nC7c6jSswQxocgCNwAmxQBGVwAyqgBjB4AE9gBF6MR+PZeDXeZq0pYz6zB37BeP8GrSmbBA==</latexit>p
s = 7, 8, 13 TeV Full Run 1 + Run 2 data set: 9 fb-1 @

<latexit sha1_base64="y/sDljSMGMmOvsWsBPOqpaJ/ooY=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyHT0nZWWnDjsoKthXYomUymDc08SDJCHfolblwo4tZf8A/c+TdmpgoqeuByD+fcS26Ol3AmFULvRmlldW19o7xZ2dre2a2ae/t9GaeC0B6JeSwGHpaUs4j2FFOcDhJBcehxeu3NznP/+oYKyeLoSs0T6oZ4ErGAEay0NDarZORhAX2YFl2OzRqy2o7dRHWILFRvNe1GTmwHtR1oW6hA7ey1UaA7Nt9GfkzSkEaKcCzl0EaJcjMsFCOcLiqjVNIEkxme0KGmEQ6pdLPi8AU81ooPg1joihQs1O8bGQ6lnIeengyxmsrfXi7+5Q1TFThuxqIkVTQiy4eClEMVwzwF6DNBieJzTTARTN8KyRQLTJTOqqJD+Pop/J/065bdshqXqNY5BUuUwSE4AifABm3QARegC3qAgBTcgQfwaNwa98aT8bwcLRmfOwfgB4yXDwY7lOY=</latexit>

cd̄us̄
<latexit sha1_base64="UrvkpiCUPPFbma9019ttq0mpkmc=">AAAB8nicdVDJSgNBEO1xjXGLevTSGISoOPQkZPGiAT0IXiKYBbLR0+lJmvQsdPcIYchnePGgiFf/wj/w5t/YmVFQ0QcFj/eqqFdlB5xJhdC7MTe/sLi0nFpJr66tb2xmtrYb0g8FoXXic1+0bCwpZx6tK6Y4bQWCYtfmtGmPz2d+85YKyXzvRk0C2nXx0GMOI1hpqX3Ri3KHB8fTq95RP5NFZrlUQScliEyULxcTYpWL+RK0TBQje/ZaiFHrZ946A5+ELvUU4VjKtoUC1Y2wUIxwOk13QkkDTMZ4SNuaetilshvFkadwXysD6PhCl6dgrH6fiLAr5cS1daeL1Uj+9mbiX147VE6lGzEvCBX1SLLICTlUPpzdDwdMUKL4RBNMBNNZIRlhgYnSX0rrJ3xdCv8njbxplczCNcpWT0GCFNgFeyAHLFAGVXAJaqAOCPDBHXgAj4Yy7o0n4zlpnTM+Z3bADxgvH9TUkog=</latexit>

D(⇤)�K+

~1260 candidates
purity > 99.5%

<latexit sha1_base64="1nJT2pSf0kQ9JGb7YjLkqoavG2k=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozFtSVFnQhuKlgL9AZSybNtKHJTEgyQhn6BG58FTcuFHHhxrU738Z0WkFbfwh8/OccTs4fCEaVdpwvK7ewuLS8kl8trK1vbG7Z2zsNFScSkzqOWSxbAVKE0YjUNdWMtIQkiAeMNIPB+bjevCNS0Ti60UNBfI56EQ0pRtpYHbsEL25TT/CRp2N4ZZCLkSfo1PuBjl10yk4mOA/uFIpn75VMtY796XVjnHASacyQUm3XEdpPkdQUMzIqeIkiAuEB6pG2wQhxovw0O2cES8bpwjCW5kUaZu7viRRxpYY8MJ0c6b6arY3N/2rtRIcnfkojkWgS4cmiMGHQnD7OBnapJFizoQGEJTV/hbiPJMLaJFgwIbizJ89D47DsHpUr106xegomyoM9sA8OgAuOQRVcghqoAwzuwSN4Bi/Wg/VkvVpvk9acNZ3ZBX9kfXwDIBifBQ==</latexit>

D± ! K⌥⇡±⇡±

PRL 125, (2020) 242001 PRD 102 (2020) 112003

<latexit sha1_base64="Pejhz9Vb68JP/aLEXoJVXtaoTNI=">AAAB+3icdVDLSgMxFM3UV62vWpdugkUQiiXT0tputGgXgpsK9gF9kUnTNjTzIMmIZZhfceNCEbd+gX/gzr8xnVZQ0QMXDufcy733WB5nUiH0YcSWlldW1+LriY3Nre2d5G6qIV1fEFonLndFy8KScubQumKK05YnKLYtTpvW5GLmN2+pkMx1btTUo10bjxw2ZAQrLfWTqfNepqNcWO0dV3tBJrzqZfrJNMoWkFkumhBlUQRNcgVULiFoLpT02Vs+Qq2ffO8MXOLb1FGEYynbJvJUN8BCMcJpmOj4knqYTPCItjV1sE1lN4huD+GhVgZw6ApdjoKR+n0iwLaUU9vSnTZWY/nbm4l/eW1fDUvdgDmer6hD5ouGPof62VkQcMAEJYpPNcFEMH0rJGMsMFE6roQO4etT+D9p5LJmMZu/RunKKZgjDvbBATgCJjgBFXAJaqAOCLgD9+ARPBmh8WA8Gy/z1pixmNkDP2C8fgL5GpVT</latexit>

B+ ! D�D+K+

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.242001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003


16 HADRON2021A. Reis,  Charm spectroscopy  in B decays at LHCb

Model — independent analysis

A clear excess at
Could it be explained by      states?

     Decompose the distribution of the    
            helicity angle in Legendre  
   polynomials, in slices of

<latexit sha1_base64="KlD63FOIvKgcsoYxtFw8G8m2OLU=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCG8uMBXWlBV24rGgv0I4lk2ba0ExmSDJCGfoIblwo4tY38Q3c+Tam0y609YfAx/+fQ845fiy4No7zjRYWl5ZXVnNr+fWNza3tws5uXUeJoqxGIxGppk80E1yymuFGsGasGAl9wRr+4GqcNx6Z0jyS92YYMy8kPckDTomx1t31w3GnUHRKTiY8D+4Uipef5UzVTuGr3Y1oEjJpqCBat1wnNl5KlOFUsFG+nWgWEzogPdayKEnItJdmo47woXW6OIiUfdLgzP3dkZJQ62Ho28qQmL6ezcbmf1krMcG5l3IZJ4ZJOvkoSAQ2ER7vjbtcMWrE0AKhittZMe0TRaix18nbI7izK89D/aTknpbKt06xcgET5WAfDuAIXDiDCtxAFWpAoQdP8AKvSKBn9IbeJ6ULaNqzB3+EPn4ArbWPmw==</latexit>

D�

<latexit sha1_base64="eiOUMCj107QgZcpJbFJPs/xNphs=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCIJQZC+pKC7pwWdFeoB1LJs20oZnMkGSEMvQR3LhQxK1v4hu4821Mp11o6w+Bj/8/h5xz/FhwbRznGy0sLi2vrObW8usbm1vbhZ3duo4SRVmNRiJSTZ9oJrhkNcONYM1YMRL6gjX8wdU4bzwypXkk780wZl5IepIHnBJjrbvrh+NOoeiUnEx4HtwpFC8/y5mqncJXuxvRJGTSUEG0brlObLyUKMOpYKN8O9EsJnRAeqxlUZKQaS/NRh3hQ+t0cRAp+6TBmfu7IyWh1sPQt5UhMX09m43N/7JWYoJzL+UyTgyTdPJRkAhsIjzeG3e5YtSIoQVCFbezYtonilBjr5O3R3BnV56H+knJPS2Vb51i5QImysE+HMARuHAGFbiBKtSAQg+e4AVekUDP6A29T0oX0LRnD/4IffwAqq2PmQ==</latexit>

D+

<latexit sha1_base64="zcaigrfcvokinS4G7RYshuO1Eqk=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCIJQZC+pKC24ENxXtBdqxZNJMG5rJDElGKEMfwY0LRdz6Jr6BO9/GdNqFtv4Q+Pj/c8g5x48F18ZxvtHC4tLyympuLb++sbm1XdjZresoUZTVaCQi1fSJZoJLVjPcCNaMFSOhL1jDH1yN88YjU5pH8t4MY+aFpCd5wCkx1rq7eTjuFIpOycmE58GdQvHys5yp2il8tbsRTUImDRVE65brxMZLiTKcCjbKtxPNYkIHpMdaFiUJmfbSbNQRPrROFweRsk8anLm/O1ISaj0MfVsZEtPXs9nY/C9rJSY491Iu48QwSScfBYnAJsLjvXGXK0aNGFogVHE7K6Z9ogg19jp5ewR3duV5qJ+U3NNS+dYpVi5gohzswwEcgQtnUIFrqEINKPTgCV7gFQn0jN7Q+6R0AU179uCP0McPtVePoA==</latexit>

K+

<latexit sha1_base64="9dQfBsUOrIr06VeOdDUA1Ws3Fy8=">AAAB6nicbZDLSgMxFIZPvNZ6q7p0EyyCIJQZC+pKi25cVrQXaMeSSTNtaCYzJBmhDH0ENy4Uceub+AbufBvTaRfa+kPg4//PIeccPxZcG8f5RguLS8srq7m1/PrG5tZ2YWe3rqNEUVajkYhU0yeaCS5ZzXAjWDNWjIS+YA1/cD3OG49MaR7JezOMmReSnuQBp8RY6+7q4bhTKDolJxOeB3cKxcvPcqZqp/DV7kY0CZk0VBCtW64TGy8lynAq2CjfTjSLCR2QHmtZlCRk2kuzUUf40DpdHETKPmlw5v7uSEmo9TD0bWVITF/PZmPzv6yVmODcS7mME8MknXwUJAKbCI/3xl2uGDViaIFQxe2smPaJItTY6+TtEdzZleehflJyT0vlW6dYuYCJcrAPB3AELpxBBW6gCjWg0IMneIFXJNAzekPvk9IFNO3Zgz9CHz+noY+X</latexit>

B+

<latexit sha1_base64="aRqb4zOl5RBu7t1cYhcN1Au6n+o=">AAAB8HicbVBdSwJBFL1rX2ZfVo9BLElgRLJbUD2FkA89GuRH6Cqz46iDM7PLzGwgi7+il4oieu3n9Na/aVZ9KO3AhcM593LvPX7IqNKO822lFhaXllfSq5m19Y3Nrez2TlUFkcSkggMWyLqPFGFUkIqmmpF6KAniPiM1f3Cd+LUHIhUNxJ0ehsTjqCdol2KkjXTfz5dax6XWyVE7m3MKzhj2PHGnJFfcf07wUm5nv5qdAEecCI0ZUqrhOqH2YiQ1xYyMMs1IkRDhAeqRhqECcaK8eHzwyD40SsfuBtKU0PZY/T0RI67UkPumkyPdV7NeIv7nNSLdvfRiKsJIE4Eni7oRs3VgJ9/bHSoJ1mxoCMKSmltt3EcSYW0yypgQ3NmX50n1tOCeF85uTRpXMEEa9uAA8uDCBRThBspQAQwcHuEV3ixpPVnv1sekNWVNZ3bhD6zPHzwukx4=</latexit>

h(D+D�)

If only             resonances contribute,
<latexit sha1_base64="cfaWyYIxjMnSrM6bHnYZMkmO/0k=">AAAB7XicdVDLSgMxFM34rPVVdekmWARBHDKtGt1owS5cVrAPaKclk6ZtbOZBkhHK0H9w40IRt36If+DOvzGdKqjogQuHc+7lnnu9SHClEXq3Zmbn5hcWM0vZ5ZXVtfXcxmZNhbGkrEpDEcqGRxQTPGBVzbVgjUgy4nuC1b3hxcSv3zKpeBhc61HEXJ/0A97jlGgj1crt/XL7oJPLIxvjIsYFiGxUwM5hShyMj06hY6MU+fPXYopKJ/fW6oY09lmgqSBKNR0UaTchUnMq2DjbihWLCB2SPmsaGhCfKTdJ047hrlG6sBdKU4GGqfp9IiG+UiPfM50+0QP125uIf3nNWPdO3IQHUaxZQKeLerGAOoST02GXS0a1GBlCqOQmK6QDIgnV5kFZ84SvS+H/pFawnWO7eIXypTMwRQZsgx2wBxyAQQlcggqoAgpuwB14AI9WaN1bT9bztHXG+pzZAj9gvXwAx4KQ1A==</latexit>

D+D�

  the Dalitz plot can be  described by
 low-order moments                         

weights accounting 
for efficiency

<latexit sha1_base64="fdWIC7/TwKujmu3pNjmAagK9LCk=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiQtaLvRghuXFewD2lAm00k7dDIJMxOhhH6EGxeKuPU//AN3/o2TVMHngQuHc+7lnnv9mDOlHefNKiwtr6yuFddLG5tb2zvl3b2OihJJaJtEPJI9HyvKmaBtzTSnvVhSHPqcdv3pReZ3b6hULBLXehZTL8RjwQJGsDZSlwx8LBEZliuOXW3UnVoD/Sau7eSonL/UcrSG5dfBKCJJSIUmHCvVd51YeymWmhFO56VBomiMyRSPad9QgUOqvDSPO0dHRhmhIJKmhEa5+nUixaFSs9A3nSHWE/XTy8S/vH6ig7qXMhEnmgqyWBQkHOkIZbejEZOUaD4zBBPJTFZEJlhios2HSuYJn5ei/0mnarsndu3KqTTPYIEiHMAhHIMLp9CES2hBGwhM4Rbu4cGKrTvr0XpatBasj5l9+Abr+R1Rr5HI</latexit>

cc̄

<latexit sha1_base64="fE84FjYk89O4yWaZWTSX5day6h0=">AAAB8HicdVDLSsNAFJ34rPVVdSnIYBEqYkiita6kYBcuK9iHtGmZTCft0JkkzEyEEvoVblQUcevnuPNvnLQKKnrgwuGce7n3Hi9iVCrLejdmZufmFxYzS9nlldW19dzGZl2GscCkhkMWiqaHJGE0IDVFFSPNSBDEPUYa3vA89Rs3REgaBldqFBGXo35AfYqR0tI1L1Q6B5XO4X43l7dMy7FLVhFapmMXNdPk2CnZWrFNa4J8eec+xUO1m3tr90IccxIozJCULduKlJsgoShmZJxtx5JECA9Rn7Q0DRAn0k0mB4/hnlZ60A+FrkDBifp9IkFcyhH3dCdHaiB/e6n4l9eKlX/qJjSIYkUCPF3kxwyqEKbfwx4VBCs20gRhQfWtEA+QQFjpjLI6hK9P4f+k7pj2iXl0qdM4A1NkwDbYBQVggxIogwtQBTWAAQe34BE8GcK4M56Nl2nrjPE5swV+wHj9AIwYk1U=</latexit>

m(D+D�)

Simulate a sample uniformly in the Dalitz 
plot, weighted by the truncated moments

<latexit sha1_base64="g4v7GYJ7hzERpwEy6I9falGy+ao=">AAAB8HicdVBNS8NAEN3Ur1q/qh4FWSxCRQxJtNaTFPQgeKlgbaVNy2a7aZfuJmF3I5TQX+FFRRGv/hxv/hs3rYKKPhh4vDfDzDwvYlQqy3o3MlPTM7Nz2fncwuLS8kp+de1KhrHApIZDFoqGhyRhNCA1RRUjjUgQxD1G6t7gJPXrN0RIGgaXahgRl6NeQH2KkdLSNS+etvfO27s7nXzBMi3HLlslaJmOXdJMkwOnbGvFNq0xCpXN+xQP1U7+rdUNccxJoDBDUjZtK1JugoSimJFRrhVLEiE8QD3S1DRAnEg3GR88gtta6UI/FLoCBcfq94kEcSmH3NOdHKm+/O2l4l9eM1b+kZvQIIoVCfBkkR8zqEKYfg+7VBCs2FAThAXVt0LcRwJhpTPK6RC+PoX/kyvHtA/N/QudxjGYIAs2wBYoAhuUQQWcgSqoAQw4uAWP4MkQxp3xbLxMWjPG58w6+AHj9QOWz5Nc</latexit>

m(D�K+)Then compare it to the                     
<latexit sha1_base64="CwJalSSXhBfkgojpNyf2lJtwHis=">AAAB8HicdVDLSsNAFJ34rPVVdSnIYBEqhZBEa11JQReCmwr2IW1aJtNJO3QmCTMToYR+hRsVRdz6Oe78GyetgooeuHA4517uvceLGJXKst6Nmdm5+YXFzFJ2eWV1bT23sVmXYSwwqeGQhaLpIUkYDUhNUcVIMxIEcY+Rhjc8Tf3GDRGShsGVGkXE5agfUJ9ipLR0zQtnneJFp7jfzeUt03LsslWClunYJc00OXTKtlZs05ogX9m5T/FQ7ebe2r0Qx5wECjMkZcu2IuUmSCiKGRln27EkEcJD1CctTQPEiXSTycFjuKeVHvRDoStQcKJ+n0gQl3LEPd3JkRrI314q/uW1YuUfuwkNoliRAE8X+TGDKoTp97BHBcGKjTRBWFB9K8QDJBBWOqOsDuHrU/g/qTumfWQeXOo0TsAUGbANdkEB2KAMKuAcVEENYMDBLXgET4Yw7oxn42XaOmN8zmyBHzBePwCTv5Na</latexit>

m(D+K+) projectionsand

<latexit sha1_base64="pee66lfh3wmNhBEzRXgFJc1qERA=">AAACBnicdVDLSgMxFM3UV62vqktRgkWoiMNMC9pupKCg4KaCbYXOtGTSTBuazAxJRiilKzf+gv6BGxeKuPUb3Pk3pq2CzwMXDufcy733eBGjUlnWm5GYmJyanknOpubmFxaX0ssrVRnGApMKDlkoLjwkCaMBqSiqGLmIBEHcY6TmdQ+Hfu2SCEnD4Fz1IuJy1A6oTzFSWmqm13kjlz1q7J42drYdSTnMmUXoQEdweEyqzXTGMnPFgpUvwt/ENq0RMqWNmyFuy830q9MKccxJoDBDUtZtK1JuHwlFMSODlBNLEiHcRW1S1zRAnEi3P3pjALe00oJ+KHQFCo7UrxN9xKXscU93cqQ68qc3FP/y6rHyC26fBlGsSIDHi/yYQRXCYSawRQXBivU0QVhQfSvEHSQQVjq5lA7h81P4P6nmTHvPzJ/pNA7AGEmwBjZBFthgH5TACSiDCsDgCtyBB/BoXBv3xpPxPG5NGB8zq+AbjJd3joaaZw==</latexit>

m2(D�K+) ⇠ 2.9 GeV
PRD 102 (2020) 112003

<latexit sha1_base64="JowXWjtMe+cxjb8n9wUC4/0cntc="></latexit>

(kmax = 2Jmax)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003
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Expansion up to spin-2 ( kmax = 4 ): unable to describe the         spectrum
<latexit sha1_base64="f4x9vGEmcEICR/X7OgkBGV4mEz0=">AAAB6XicdZDLSgMxFIbP1Futt6pLN8EiuBoyLbZdaUEXgpsqthbaUjJppg3NXEgyQhn6Bm5cKOLWR/EN3Pk2ZqYKKvpD4Of7zyHnHDcSXGmM363cwuLS8kp+tbC2vrG5VdzeaaswlpS1aChC2XGJYoIHrKW5FqwTSUZ8V7Abd3Ka5je3TCoeBtd6GrG+T0YB9zgl2qCrs4tBsYTtWh2X60cI27hcrTqV1DgG1ZBj40ylk9dKpuag+NYbhjT2WaCpIEp1HRzpfkKk5lSwWaEXKxYROiEj1jU2ID5T/SSbdIYODBkiL5TmBRpl9HtHQnylpr5rKn2ix+p3lsK/sm6svXo/4UEUaxbQ+UdeLJAOUbo2GnLJqBZTYwiV3MyK6JhIQrU5TsEc4WtT9L9pl22nalcucalxDHPlYQ/24RAcqEEDzqEJLaDgwR08wKM1se6tJ+t5XpqzPnt24Yeslw+HDY+T</latexit>

DK

Significance of the discrepancy between 
truncated Legendre expansion and data 

assessed using pseudoexperiments 
and a test statistic

tdata discrepant at level of 
<latexit sha1_base64="VSywLMromf5PZ4CcLANxJma6Wi8=">AAAB7nicdZDNSgMxFIUz9a/Wv6pLN8EiuBoyrbZdacGNywrWFtqhZNJMG5pkhiQjlKEP4caFIm59D9/AnW9jZqqgogcCh+/cS+69QcyZNgi9O4Wl5ZXVteJ6aWNza3unvLt3o6NEEdohEY9UL8CaciZpxzDDaS9WFIuA024wvcjy7i1VmkXy2sxi6gs8lixkBBuLuicDzcYCD8sV5DaaqNo8hchF1Xrdq2XGs6gBPRflqpy/1nK1h+W3wSgiiaDSEI617nsoNn6KlWGE03lpkGgaYzLFY9q3VmJBtZ/m487hkSUjGEbKPmlgTr93pFhoPROBrRTYTPTvLIN/Zf3EhE0/ZTJODJVk8VGYcGgimO0OR0xRYvjMGkwUs7NCMsEKE2MvVLJH+NoU/m9uqq5Xd2tXqNI6AwsVwQE4BMfAAw3QApegDTqAgCm4Aw/g0Ymde+fJeV6UFpzPnn3wQ87LB2olkdc=</latexit>

4�

PRL 125, (2020) 242001

Model — independent analysis
<latexit sha1_base64="pEhY9+hfbD2ztXuJd4Yz1uTNGTU=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMgBENPQmLiQYPmIHiJYBbIRk+nJ2nSs9DdI8Qh+CtePCji1Q/wD7z5N3YWQUUfFDzeq6KqnuVzJhVCH0Zkbn5hcSm6HFtZXVvfiG9uVaUXCEIrxOOeqFtYUs5cWlFMcVr3BcWOxWnNGpyP/doNFZJ57rUa+rTl4J7LbEaw0lInvnPWTjaVB0vtw1I7TI4u20l43IknUCqLzELOhCiFJtAknUWFPILmTEmcvmUmKHfi782uRwKHuopwLGXDRL5qhVgoRjgdxZqBpD4mA9yjDU1d7FDZCifXj+C+VrrQ9oQuV8GJ+n0ixI6UQ8fSnQ5WffnbG4t/eY1A2flWyFw/UNQl00V2wKF+dxwF7DJBieJDTTARTN8KSR8LTJQOLKZD+PoU/k+q6ZSZS2WuUKJ4AqaIgl2wBw6ACY5AEVyAMqgAAm7BPXgET8ad8WA8Gy/T1ogxm9kGP2C8fgLXIZXB</latexit>

B+ ! D�D+K+ :

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.242001
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Model — dependent analysis

Only charmonium resonances are anticipated, all with natural spin-parity
<latexit sha1_base64="4y1JAfT5yr8JNG4RXFgVqK5guCk="></latexit>

 (3770), �c0(3930), �c2(3930),  (4040),  (4160),  (4415), D+D� NR

<latexit sha1_base64="0DbNN0CD9RVtbpFMnTIS9Sl30f8=">AAAB/nicdVDLSgMxFM3UV62vUXElSLAIFWTITLWPjRTcuKxgH9CWIZOmNjTzIMkIZSj4G7pz40IRt36HO//GTKugogcuHM65l3vv8SLOpELo3cjMzS8sLmWXcyura+sb5uZWU4axILRBQh6Ktocl5SygDcUUp+1IUOx7nLa80Vnqt66pkCwMLtU4oj0fXwVswAhWWnLNnbaLCk4VocOjLmy79oy7Zh5Z5dKJY5cgspBTrjjFlNjlY1SFtoWmyNf2blPc1V3zrdsPSezTQBGOpezYKFK9BAvFCKeTXDeWNMJkhK9oR9MA+1T2kun5E3iglT4chEJXoOBU/T6RYF/Kse/pTh+rofztpeJfXidWg0ovYUEUKxqQ2aJBzKEKYZoF7DNBieJjTTARTN8KyRALTJROLKdD+PoU/k+ajmWXrOKFTuMUzJAFu2AfFIANyqAGzkEdNAABCbgHj+DJuDEejGfjZdaaMT5ntsEPGK8fje+WZw==</latexit>

X0(2900), X1(2900)

A model with only              resonances cannot describe de data
<latexit sha1_base64="zFstoFoRPZDvyuC5lO4THDXAZ/4=">AAAB7XicdVDLSgMxFM34rPVVdekmWARBHGZa0HajBbtwWcE+oJ2WTJppYzPJkGSEMvQf3LhQxK0f4h+4829Mpwo+D1w4nHMv99zrR4wq7Thv1tz8wuLScmYlu7q2vrGZ29puKBFLTOpYMCFbPlKEUU7qmmpGWpEkKPQZafqj86nfvCFSUcGv9DgiXogGnAYUI22kRrV7WO0e9XJ5xy6US06xDH8T13ZS5M9eiilqvdxrpy9wHBKuMUNKtV0n0l6CpKaYkUm2EysSITxCA9I2lKOQKC9J007gvlH6MBDSFNcwVb9OJChUahz6pjNEeqh+elPxL68d66DkJZRHsSYczxYFMYNawOnpsE8lwZqNDUFYUpMV4iGSCGvzoKx5wuel8H/SKNjusV28dPKVUzBDBuyCPXAAXHACKuAC1EAdYHANbsE9eLCEdWc9Wk+z1jnrY2YHfIP1/A7dHZDj</latexit>

D+D�

<latexit sha1_base64="XiclaYr2n3MPOOtsZNODHtUdqms=">AAAB7XicdZDLSgMxFIYz9VbrrerSTbAIgjhkptLWjRZ0IbipYC/QTksmTdvYzIUkI5Sh7+DGhSJufRDfwJ1vY2aqoKI/BD7+/xxyznFDzqRC6N3IzM0vLC5ll3Mrq2vrG/nNrYYMIkFonQQ8EC0XS8qZT+uKKU5boaDYczltuuOzJG/eUiFZ4F+rSUgdDw99NmAEK201zruHl92DXr6AzHLlyLaKEJnILtnHKAGrYmmwTJSqcPpaTFXr5d86/YBEHvUV4VjKtoVC5cRYKEY4neY6kaQhJmM8pG2NPvaodOJ02inc004fDgKhn69g6n7viLEn5cRzdaWH1Uj+zhLzr6wdqUHFiZkfRor6ZPbRIOJQBTBZHfaZoETxiQZMBNOzQjLCAhOlD5TTR/jaFP4PDdu0SmbxChWqJ2CmLNgBu2AfWKAMquAC1EAdEHAD7sADeDQC4954Mp5npRnjs2cb/JDx8gG8qpDM</latexit>

D�K+Need to add resonances in the channel:

PRD 102 (2020) 112003

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003
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Systematic uncertainties dominated by
model composition (S- and P-wave)

       New states overwhelmingly 
                significant:

<latexit sha1_base64="NzcCSaoVlMxMEsAnXttPL5kN5DY=">AAAB8nicdZDLSgMxFIYz9VbrrerSTbAI4mLItNrWjRbduKxgW2FmKJk0nYZmLiQZoQx9DDcuFBF3PoBP4cKdD+LeTKugoj8EPv7/HHLO8WLOpELozcjNzM7NL+QXC0vLK6trxfWNtowSQWiLRDwSlx6WlLOQthRTnF7GguLA47TjDU+zvHNFhWRReKFGMXUD7IeszwhW2rId34cHjmR+gLvFEjJr9f2yVYHIROVq+RBlYNUtDZaJJiodv+89P77YJ81u8dXpRSQJaKgIx1LaFoqVm2KhGOF0XHASSWNMhtintsYQB1S66WTkMdzRTg/2I6FfqODE/d6R4kDKUeDpygCrgfydZeZfmZ2oft1NWRgnioZk+lE/4VBFMNsf9pigRPGRBkwE07NCMsACE6WvVNBH+NoU/g/tsmlVzco5KjWOwFR5sAW2wS6wQA00wBloghYgIALX4BbcGcq4Me6Nh2lpzvjs2QQ/ZDx9AJfmlTk=</latexit>� 5�
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Model — dependent analysis

<latexit sha1_base64="pEhY9+hfbD2ztXuJd4Yz1uTNGTU=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMgBENPQmLiQYPmIHiJYBbIRk+nJ2nSs9DdI8Qh+CtePCji1Q/wD7z5N3YWQUUfFDzeq6KqnuVzJhVCH0Zkbn5hcSm6HFtZXVvfiG9uVaUXCEIrxOOeqFtYUs5cWlFMcVr3BcWOxWnNGpyP/doNFZJ57rUa+rTl4J7LbEaw0lInvnPWTjaVB0vtw1I7TI4u20l43IknUCqLzELOhCiFJtAknUWFPILmTEmcvmUmKHfi782uRwKHuopwLGXDRL5qhVgoRjgdxZqBpD4mA9yjDU1d7FDZCifXj+C+VrrQ9oQuV8GJ+n0ixI6UQ8fSnQ5WffnbG4t/eY1A2flWyFw/UNQl00V2wKF+dxwF7DJBieJDTTARTN8KSR8LTJQOLKZD+PoU/k+q6ZSZS2WuUKJ4AqaIgl2wBw6ACY5AEVyAMqgAAm7BPXgET8ad8WA8Gy/T1ogxm9kGP2C8fgLXIZXB</latexit>

B+ ! D�D+K+ :

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.102.112003
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Summary and conclusions

 Spectroscopy of excited D mesons is a lively field:     
        many predicted states yet to be discovered

 Decays of B mesons are an excellent tool for investigation:     
        allow the determination of quantum numbers

<latexit sha1_base64="dLchZhn0zn6u59geM/WbXhkvdrg=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCQiCqhErABBUwMBaJPqQmrRzXba06TmQ7SFWUhV9hYQAhVlb+gI2/wUk7QMuRbB2fe6+uz/FCRqWyrG8jNze/sLiUXy6srK6tb5ibW3UZRAKTGg5YIJoekoRRTmqKKkaaoSDI9xhpeMPrtN54IELSgN+rUUhcH/U57VGMlJY65s5V+9hRAbxpx4dHiRNS/Uyvjlm0SlYGOEvsCSlefpYzVDvml9MNcOQTrjBDUrZsK1RujISimJGk4ESShAgPUZ+0NOXIJ9KNMwMJ3NdKF/YCoQ9XMFN/T8TIl3Lke7rTR2ogp2up+F+tFaneuRtTHkaKcDxe1IsY1I7TNGCXCoIVG2mCsKD6rxAPkEBY6cwKOgR72vIsqZ+U7NNS+c4qVi7AGHmwC/bAAbDBGaiAW1AFNYBBAp7AC3g1Ho1n4814H7fmjMnMNvgD4+MHqQ2XYA==</latexit>

B� ! D⇤+⇡�⇡�

<latexit sha1_base64="TTApBnFAs43fwzpUA3mCR2atpIE=">AAAB/nicbVDLSsNAFJ34rPUVFVduBosglJbEgrrSol0IbirYBzRJmUyn7dDJJMxMhBIK/oobF4q4de8fuPNvnKZdaOuBC4dz7uXee/yIUaks69tYWFxaXlnNrGXXNza3ts2d3boMY4FJDYcsFE0fScIoJzVFFSPNSBAU+Iw0/MH12G88ECFpyO/VMCJugHqcdilGSkttc//KsxwVwopXqHj5Wy/vRNQrtM2cVbRSwHliT0nu8rOUoto2v5xOiOOAcIUZkrJlW5FyEyQUxYyMsk4sSYTwAPVIS1OOAiLdJD1/BI+00oHdUOjiCqbq74kEBVIOA193Bkj15aw3Fv/zWrHqnrsJ5VGsCMeTRd2YQf3vOAvYoYJgxYaaICyovhXiPhIIK51YVodgz748T+onRfu0WLqzcuULMEEGHIBDcAxscAbK4AZUQQ1gkIAn8AJejUfj2Xgz3ietC8Z0Zg/8gfHxA2z0lhA=</latexit>

B0 ! D�D+K+⇡�

<latexit sha1_base64="4lM45CvCnvgM9yjfJL3TFerArOA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCUCwzFtSVFnUhuKlgH9BOSybNtKGZzJBkhDoM/oobF4q49QP8A3f+jem0C209kHA4517uvccNGZXKsr6NzNz8wuJSdjm3srq2vmFubtVkEAlMqjhggWi4SBJGOakqqhhphIIg32Wk7g4uR379nghJA36nhiFxfNTj1KMYKS11zJ2LdqGlAnjVjguJ/g6Tm3ahY+atopUCzhJ7QvLnn6UUlY751eoGOPIJV5ghKZu2FSonRkJRzEiSa0WShAgPUI80NeXIJ9KJ0+0TuK+VLvQCoR9XMFV/d8TIl3Lou7rSR6ovp72R+J/XjJR36sSUh5EiHI8HeRGD+txRFLBLBcGKDTVBWFC9K8R9JBBWOrCcDsGePnmW1I6K9nGxdGvly2dgjCzYBXvgANjgBJTBNaiAKsDgATyBF/BqPBrPxpvxPi7NGJOebfAHxscPh1uWMQ==</latexit>

B+ ! D+D�K+ Two new states decaying to             
(minimal quark content           ) 

<latexit sha1_base64="P1DWdXVACCpuncNfuhCLYyCLv5U=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0UQxJCkktiNFnQhuKlgH9CmZTKdtmMnD2YmQgn9BzcuFHHrh/gH7vwbJ6mCih64cDjnXu6514sYFdIw3rXc3PzC4lJ+ubCyura+Udzcaogw5pjUcchC3vKQIIwGpC6pZKQVcYJ8j5GmNz5L/eYt4YKGwbWcRMT10TCgA4qRVFLjvHt42T3oFUuG7hzZFceEhm5YFcuspMS0bceCpm5kKJ2+ljPUesW3Tj/EsU8CiRkSom0akXQTxCXFjEwLnViQCOExGpK2ogHyiXCTLO0U7imlDwchVxVImKnfJxLkCzHxPdXpIzkSv71U/Mtrx3Jw7CY0iGJJAjxbNIgZlCFMT4d9ygmWbKIIwpyqrBCPEEdYqgcV1BO+LoX/k4alm7ZevjJK1RMwQx7sgF2wD0zggCq4ADVQBxjcgDvwAB61ULvXnrTnWWtO+5zZBj+gvXwA0+2Q3A==</latexit>

D�K+
<latexit sha1_base64="Cx3FtIx99USYf1YQOeGUcV9Imx8=">AAAB+XicdVDLSsNAFJ3UV62vqEs3g0VwFZKWtllpwY3LCvYBbSiTyaQdOpmEmUmhhP6JGxeKuPUT/AN3/o2TVEFFD1w4nHMv997jJ4xKZdvvRmltfWNzq7xd2dnd2z8wD496Mk4FJl0cs1gMfCQJo5x0FVWMDBJBUOQz0vdnV7nfnxMhacxv1SIhXoQmnIYUI6WlsWmOfCQghgFMCybHZtW2Wo1avd6AtmXXXNdp5sRpum4LOpZdoHr5Wi/QGZtvoyDGaUS4wgxJOXTsRHkZEopiRpaVUSpJgvAMTchQU44iIr2suHwJz7QSwDAWuriChfp9IkORlIvI150RUlP528vFv7xhqkLXyyhPUkU4Xi0KUwZVDPMYYEAFwYotNEFYUH0rxFMkEFY6rIoO4etT+D/p1SynadVv7Gr7AqxQBifgFJwDB7RAG1yDDugCDObgDjyARyMz7o0n43nVWjI+Z47BDxgvH3W5lSA=</latexit>

c̄dus̄
<latexit sha1_base64="fpfbGLjAwQfFtgn+6lyEoh9dpxU="></latexit>

X0(2900) : M = 2.866± 0.007 GeV/c2, � = 57± 13 MeV
<latexit sha1_base64="yGm2fnvRMmJIltkbuo/0LZ+cR9E="></latexit>

X1(2900) : M = 2.904± 0.005 GeV/c2, � = 110± 12 MeV

A new       excited state (               ):
<latexit sha1_base64="tn2m/Bv4vFgzQC2r4d8BnMgzixM=">AAAB7HicdVDLSgMxFM3UV62vqhtBkGARBGHI9GHrRgp24bKC0xbasWTStI3NZIYkI5TSb3ChC0Xc+hV+hTv/xrRVUNEDFw7n3Mu99/gRZ0oj9G4l5uYXFpeSy6mV1bX1jfTmVk2FsSTUJSEPZcPHinImqKuZ5rQRSYoDn9O6Pzib+PUbKhULxaUeRtQLcE+wLiNYG8mttNXVUTudQXY+m0OoAJGdyxey2bwhTvGkhIrQsdEUmfJeZedOv15X2+m3VickcUCFJhwr1XRQpL0RlpoRTsepVqxohMkA92jTUIEDqrzR9NgxPDBKB3ZDaUpoOFW/T4xwoNQw8E1ngHVf/fYm4l9eM9bdkjdiIoo1FWS2qBtzqEM4+Rx2mKRE86EhmEhmboWkjyUm2uSTMiF8fQr/J7Ws7RzbuQuTximYIQl2wT44BA4ogjI4B1XgAgIYuAUP4NES1r31ZD3PWhPW58w2+AHr5QOBDpF0</latexit>

D+
s

<latexit sha1_base64="USkoULDD9XDpNWCXrcB2+3AKadI=">AAAB8nicdVDLSgMxFM3UV62vqks3qUVw45Dpw9aFWnAjrirYB8xMSyZN29DMgyQjlNLPcONCEbf+hX/gzr8xnSqo6IELh3Pu5Z57vYgzqRB6N1ILi0vLK+nVzNr6xuZWdnunKcNYENogIQ9F28OSchbQhmKK03YkKPY9Tlve6GLmt26pkCwMbtQ4oq6PBwHrM4KVluyrTt3JnTo51DnqZvPILBWKCJUhMoulcqFQ0sSqnFRRBVomSpA/fy0mqHezb04vJLFPA0U4ltK2UKTcCRaKEU6nGSeWNMJkhAfU1jTAPpXuJIk8hQda6cF+KHQFCibq94kJ9qUc+57u9LEayt/eTPzLs2PVr7oTFkSxogGZL+rHHKoQzu6HPSYoUXysCSaC6ayQDLHAROkvZfQTvi6F/5NmwbSOzeI1ytfOwBxpsAf2wSGwQAXUwCWogwYgIAR34AE8Gsq4N56M53lryvic2QU/YLx8AHQfkkg=</latexit>

JP =0�
<latexit sha1_base64="358tALO+/yQmGxWy5OMffPHqaU8=">AAAB9XicdVDLSgMxFM3UV62vqktBgkWoCENm2tp2IwVduKxgH9AXmTRtQzMPkoxShv6HCi4Uceu/uPNvzLQKKnrgwuGce7n3HifgTCqE3o3EwuLS8kpyNbW2vrG5ld7eqUs/FITWiM990XSwpJx5tKaY4rQZCIpdh9OGMz6L/cY1FZL53pWaBLTj4qHHBoxgpaXueS+SaJq1C2V01D3upTPIzNs5hAoQmbl8wbbzmljFcgkVoWWiGTKV/bsY99Ve+q3d90noUk8RjqVsWShQnQgLxQin01Q7lDTAZIyHtKWph10qO9Hs6ik81EofDnyhy1Nwpn6fiLAr5cR1dKeL1Uj+9mLxL68VqkGpEzEvCBX1yHzRIORQ+TCOAPaZoETxiSaYCKZvhWSEBSZKB5XSIXx9Cv8nddu0TszcpU7jFMyRBHvgAGSBBYqgAi5AFdQAAQLcgkfwZNwYD8az8TJvTRifM7vgB4zXD8lzlSU=</latexit>

Ds0(2590)
+

<latexit sha1_base64="kpq+tNrNN2H4J9eRYDacNOQhidE="></latexit>

M = 2591± 9 MeV, � = 89± 20 MeV

spin-parity assignment for various excited D states
<latexit sha1_base64="W23SL8kGVjOGb0pNr+DkaSk4+wY="></latexit>

D1(2430), D0(2550), D⇤
1(2600), D2(2740), D⇤

3(2750)


