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Page 20, footnote: Of the methods available in GammaCombo, we used the profile likeli-
hood method, also known as the PROB method. With the PLUGIN method, which uses
pseudo-experiments and the best fit values of the nuisance parameters, the central values
of our results do not change, and the change in the uncertainty is of the order of the total
experimental systematic uncertainty.

Open Access. This article is distributed under the terms of the Creative Commons
Attribution License (CC-BY 4.0), which permits any use, distribution and reproduction in
any medium, provided the original author(s) and source are credited. SCOAP3 supports
the goals of the International Year of Basic Sciences for Sustainable Development.

Open Access, c© The Authors.

Article funded by SCOAP3.
https://doi.org/10.1007/JHEP12(2022)034

mailto:niharikarout@physics.iitm.ac.in
mailto:coll-publications@belle2.org
https://doi.org/10.1007/JHEP02(2022)063
https://arxiv.org/abs/2110.12125
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/JHEP12(2022)034


J
H
E
P
1
2
(
2
0
2
2
)
0
3
4

The BELLE and Belle II collaborations

F. Abudinén,32 L. Aggarwal,72 H. Ahmed,75 H. Aihara,110 N. Akopov,2 S. Al Said,109,48

A. Aloisio,86,25 N. Anh Ky,42 D.M. Asner,4 H. Atmacan,98 V. Aushev,80 R. Ayad,109

V. Babu,94 S. Bacher,66 S. Baehr,47 S. Bahinipati,34 P. Bambade,93 Sw. Banerjee,101

S. Bansal,72 J. Baudot,94 J. Becker,47 P.K. Behera,37 K. Belous,39 J.V. Bennett,104

F.U. Bernlochner,96 M. Bertemes,40 E. Bertholet,83 M. Bessner,99 S. Bettarini,89,28

F. Bianchi,91,31 T. Bilka,8 D. Biswas,101 A. Bobrov,5,68 D. Bodrov,64,53 G. Bonvicini,115

J. Borah,35 A. Bozek,66 M. Bračko,102,78 P. Branchini,30 R.A. Briere,6 T.E. Browder,99

A. Budano,30 S. Bussino,90,30 M. Campajola,86,25 L. Cao,13 G. Casarosa,89,28 C. Cecchi,88,27

D. Červenkov,8 P. Cheema,108 V. Chekelian,57 A. Chen,63 B.G. Cheon,20 K. Chilikin,53

K. Chirapatpimol,9 H.-E. Cho,20 S.-J. Cho,117 S.-K. Choi,11 Y. Choi,79 S. Choudhury,43

D. Cinabro,115 L. Corona,89,28 S. Cunliffe,13 T. Czank,112 S. Das,56 F. Dattola,13

E. De La Cruz-Burelo,7 G. de Marino,93 S.K. Maurya,35 G. De Nardo,86,25 M. De Nuccio,13

G. De Pietro,30 R. de Sangro,24 M. Destefanis,91,31 S. Dey,83 A. De Yta-Hernandez,7

R. Dhamija,36 A. Di Canto,4 Z. Doležal,8 I. Domínguez Jiménez,85 T.V. Dong,15 M. Dorigo,32

D. Dossett,103 S. Dubey,99 G. Dujany,94 M. Eliachevitch,96 D. Epifanov,5,68 P. Feichtinger,40

D. Ferlewicz,103 T. Fillinger,94 S. Fiore,29 A. Fodor,58 F. Forti,89,28 B.G. Fulsom,71

A. Gabrielli,92,32 E. Ganiev,92,32 M. Garcia-Hernandez,7 V. Gaur,114 A. Gaz,87,26

R. Giordano,86,25 A. Giri,36 A. Glazov,13 R. Godang,107 P. Goldenzweig,47 B. Golob,100,78

W. Gradl,45 E. Graziani,30 D. Greenwald,82 T. Gu,105 Y. Guan,98 K. Gudkova,5,68

J. Guilliams,104 C. Hadjivasiliou,71 S. Halder,81 T. Hara,21,18 O. Hartbrich,99 K. Hayasaka,67

H. Hayashii,62 S. Hazra,81 I. Heredia de la Cruz,7,12 A. Hershenhorn,97 T. Higuchi,112

E.C. Hill,97 W.-S. Hou,65 C.-L. Hsu,108 T. Iijima,59,61 K. Inami,59 A. Ishikawa,21,18

M. Iwasaki,69 W.W. Jacobs,38 E.-J. Jang,19 Y. Jin,32 H. Junkerkalefeld,96 A.B. Kaliyar,81

K.H. Kang,112 R. Karl,13 G. Karyan,2 Y. Kato,59,61 C. Ketter,99 C. Kiesling,57 C.-H. Kim,20

D.Y. Kim,77 K.-H. Kim,49 Y.-K. Kim,117 K. Kinoshita,98 P. Kodyš,8 T. Koga,21 S. Kohani,99

S. Korpar,102,78 E. Kovalenko,5,68 T.M.G. Kraetzschmar,57 P. Križan,100,78 P. Krokovny,5,68

T. Kuhr,55 J. Kumar,6 M. Kumar,56 R. Kumar,73 K. Kumara,115 A. Kuzmin,5,68

Y.-J. Kwon,117 S. Lacaprara,26 Y.-T. Lai,112 C. La Licata,112 L. Lanceri,32 J.S. Lange,46

R. Leboucher,1 S.C. Lee,52 P. Leitl,57 J. Li,52 S.X. Li,17 L. Li Gioi,57 J. Libby,37 K. Lieret,55

Z. Liptak,23 Q.Y. Liu,13 D. Liventsev,115,21 S. Longo,13 T. Lueck,55 C. Lyu,96

M. Maggiora,91,31 R. Maiti,40 S. Maity,34 R. Manfredi,92,32 E. Manoni,27 S. Marcello,91,31

A. Martini,13 L. Massaccesi,89,28 M. Masuda,111,70 K. Matsuoka,21 D. Matvienko,5,53,68

J.A. McKenna,97 F. Meier,14 M. Merola,86,25 F. Metzner,47 M. Milesi,103 C. Miller,113

K. Miyabayashi,62 R. Mizuk,53,64 G.B. Mohanty,81 N. Molina-Gonzalez,7 H.-G. Moser,57

F. Mueller,57 C. Murphy,112 R. Mussa,31 K.R. Nakamura,21,18 T. Nakano,70 M. Nakao,21,18

M. Naruki,51 D. Narwal,35 A. Natochii,99 L. Nayak,36 M. Nayak,83 G. Nazaryan,2

N.K. Nisar,4 S. Nishida,21,18 K. Nishimura,99 Y. Onishchuk,80 H. Ono,67 P. Oskin,53

G. Pakhlova,64,53 A. Paladino,89,28 A. Panta,104 E. Paoloni,89,28 K. Parham,14 S.-H. Park,21

A. Passeri,30 A. Pathak,101 S. Patra,33 R. Pestotnik,78 L.E. Piilonen,114 T. Podobnik,78

S. Pokharel,104 L. Polat,1 C. Praz,13 S. Prell,43 E. Prencipe,46 M.T. Prim,96 H. Purwar,99

A. Rabusov,82 P. Rados,40 S. Raiz,92,32 S. Reiter,46 M. Remnev,5,68 I. Ripp-Baudot,94

G. Rizzo,89,28 L.B. Rizzuto,78 S.H. Robertson,58,41 M. Röhrken,13 J.M. Roney,113,41

A. Rostomyan,13 N. Rout,37 D. Sahoo,43 D.A. Sanders,104 S. Sandilya,36 L. Santelj,100,78

Y. Sato,21 V. Savinov,105 B. Scavino,45 G. Schnell,95,3 J. Schueler,99 A.J. Schwartz,98

Y. Seino,67 A. Selce,30,16 K. Senyo,116 M.E. Sevior,103 M. Shapkin,39 C. Sharma,56

T. Shillington,58 B. Shwartz,5,68 A. Sibidanov,99 F. Simon,57 J.B. Singh,72,a A. Soffer,83

– 2 –



J
H
E
P
1
2
(
2
0
2
2
)
0
3
4

E. Solovieva,53 S. Spataro,91,31 B. Spruck,45 S. Stefkova,13 Z.S. Stottler,114 R. Stroili,87,26

K. Sumisawa,21,18 W. Sutcliffe,96 S.Y. Suzuki,21,18 M. Tabata,10 M. Takizawa,74,22,76

K. Tanida,44 F. Tenchini,89,28 R. Tiwary,81 D. Tonelli,32 E. Torassa,26 K. Trabelsi,93

M. Uchida,84 I. Ueda,21,18 T. Uglov,53,64 K. Uno,67 S. Uno,21,18 Y. Ushiroda,21,18,110

S.E. Vahsen,99 R. van Tonder,96 K.E. Varvell,108 A. Vinokurova,5,68 L. Vitale,92,32

H.M. Wakeling,58 E. Wang,105 M.-Z. Wang,65 X.L. Wang,17 A. Warburton,58 S. Watanuki,117

O. Werbycka,66 C. Wessel,96 E. Won,50 B.D. Yabsley,108 W. Yan,106 H. Ye,13 K. Yoshihara,59

Y. Yusa,67 L. Zani,1 Y. Zhai,43 Y. Zhang,17 V. Zhilich,5,68 Q.D. Zhou,59,60,61 X.Y. Zhou,54

V.I. Zhukova,53

1 Aix Marseille Université, CNRS/IN2P3, CPPM, 13288 Marseille, France
2 Alikhanyan National Science Laboratory, Yerevan 0036, Armenia
3 IKERBASQUE, Basque Foundation for Science, 48013 Bilbao, Spain
4 Brookhaven National Laboratory, Upton, New York 11973, U.S.A.
5 Budker Institute of Nuclear Physics SB RAS, Novosibirsk 630090, Russian Federation
6 Carnegie Mellon University, Pittsburgh, Pennsylvania 15213, U.S.A.
7 Centro de Investigacion y de Estudios Avanzados del Instituto Politecnico Nacional,

Mexico City 07360, Mexico
8 Faculty of Mathematics and Physics, Charles University, 121 16 Prague, Czech Republic
9 Chiang Mai University, Chiang Mai 50202, Thailand

10 Chiba University, Chiba 263-8522, Japan
11 Chung-Ang University, Seoul 06974, South Korea
12 Consejo Nacional de Ciencia y Tecnología, Mexico City 03940, Mexico
13 Deutsches Elektronen-Synchrotron, 22607 Hamburg, Germany
14 Duke University, Durham, North Carolina 27708, U.S.A.
15 Institute of Theoretical and Applied Research (ITAR), Duy Tan University, Hanoi 100000, Vietnam
16 ENEA Casaccia, I-00123 Roma, Italy
17 Key Laboratory of Nuclear Physics and Ion-beam Application (MOE) and Institute of Modern

Physics, Fudan University, Shanghai 200443, China
18 The Graduate University for Advanced Studies (SOKENDAI), Hayama 240-0193, Japan
19 Gyeongsang National University, Jinju 52828, South Korea
20 Department of Physics and Institute of Natural Sciences, Hanyang University, Seoul 04763,

South Korea
21 High Energy Accelerator Research Organization (KEK), Tsukuba 305-0801, Japan
22 J-PARC Branch, KEK Theory Center, High Energy Accelerator Research Organization (KEK),

Tsukuba 305-0801, Japan
23 Hiroshima University, Higashi-Hiroshima, Hiroshima 739-8530, Japan
24 INFN Laboratori Nazionali di Frascati, I-00044 Frascati, Italy
25 INFN Sezione di Napoli, I-80126 Napoli, Italy
26 INFN Sezione di Padova, I-35131 Padova, Italy
27 INFN Sezione di Perugia, I-06123 Perugia, Italy
28 INFN Sezione di Pisa, I-56127 Pisa, Italy
29 INFN Sezione di Roma, I-00185 Roma, Italy
30 INFN Sezione di Roma Tre, I-00146 Roma, Italy
31 INFN Sezione di Torino, I-10125 Torino, Italy
32 INFN Sezione di Trieste, I-34127 Trieste, Italy
33 Indian Institute of Science Education and Research Mohali, SAS Nagar, 140306, India
34 Indian Institute of Technology Bhubaneswar, Satya Nagar 751007, India
35 Indian Institute of Technology Guwahati, Assam 781039, India
36 Indian Institute of Technology Hyderabad, Telangana 502285, India
37 Indian Institute of Technology Madras, Chennai 600036, India
38 Indiana University, Bloomington, Indiana 47408, U.S.A.

– 3 –



J
H
E
P
1
2
(
2
0
2
2
)
0
3
4

39 Institute for High Energy Physics, Protvino 142281, Russian Federation
40 Institute of High Energy Physics, Vienna 1050, Austria
41 Institute of Particle Physics (Canada), Victoria, British Columbia V8W 2Y2, Canada
42 Institute of Physics, Vietnam Academy of Science and Technology (VAST), Hanoi, Vietnam
43 Iowa State University, Ames, Iowa 50011, U.S.A.
44 Advanced Science Research Center, Japan Atomic Energy Agency, Naka 319-1195, Japan
45 Institut für Kernphysik, Johannes Gutenberg-Universität Mainz, D-55099 Mainz, Germany
46 Justus-Liebig-Universität Gießen, 35392 Gießen, Germany
47 Institut für Experimentelle Teilchenphysik, Karlsruher Institut für Technologie, 76131 Karlsruhe,

Germany
48 Department of Physics, Faculty of Science, King Abdulaziz University, Jeddah 21589, Saudi Arabia
49 Korea Institute of Science and Technology Information, Daejeon 34141, South Korea
50 Korea University, Seoul 02841, South Korea
51 Kyoto University, Kyoto 606-8501, Japan
52 Kyungpook National University, Daegu 41566, South Korea
53 P.N. Lebedev Physical Institute of the Russian Academy of Sciences, Moscow 119991,

Russian Federation
54 Liaoning Normal University, Dalian 116029, China
55 Ludwig Maximilians University, 80539 Munich, Germany
56 Malaviya National Institute of Technology Jaipur, Jaipur 302017, India
57 Max-Planck-Institut für Physik, 80805 München, Germany
58 McGill University, Montréal, Québec, H3A 2T8, Canada
59 Graduate School of Science, Nagoya University, Nagoya 464-8602, Japan
60 Institute for Advanced Research, Nagoya University, Nagoya 464-8602, Japan
61 Kobayashi-Maskawa Institute, Nagoya University, Nagoya 464-8602, Japan
62 Nara Women’s University, Nara 630-8506, Japan
63 National Central University, Chung-li 32054, Taiwan
64 National Research University Higher School of Economics, Moscow 101000, Russian Federation
65 Department of Physics, National Taiwan University, Taipei 10617, Taiwan
66 H. Niewodniczanski Institute of Nuclear Physics, Krakow 31-342, Poland
67 Niigata University, Niigata 950-2181, Japan
68 Novosibirsk State University, Novosibirsk 630090, Russian Federation
69 Osaka City University, Osaka 558-8585, Japan
70 Research Center for Nuclear Physics, Osaka University, Osaka 567-0047, Japan
71 Pacific Northwest National Laboratory, Richland, Washington 99352, U.S.A.
72 Panjab University, Chandigarh 160014, India
73 Punjab Agricultural University, Ludhiana 141004, India
74 Meson Science Laboratory, Cluster for Pioneering Research, RIKEN, Saitama 351-0198, Japan
75 St. Francis Xavier University, Antigonish, Nova Scotia, B2G 2W5, Canada
76 Showa Pharmaceutical University, Tokyo 194-8543, Japan
77 Soongsil University, Seoul 06978, South Korea
78 J. Stefan Institute, 1000 Ljubljana, Slovenia
79 Sungkyunkwan University, Suwon 16419, South Korea
80 Taras Shevchenko National Univ. of Kiev, Kiev, Ukraine
81 Tata Institute of Fundamental Research, Mumbai 400005, India
82 Department of Physics, Technische Universität München, 85748 Garching, Germany
83 Tel Aviv University, School of Physics and Astronomy, Tel Aviv, 69978, Israel
84 Tokyo Institute of Technology, Tokyo 152-8550, Japan
85 Universidad Autonoma de Sinaloa, Sinaloa 80000, Mexico
86 Dipartimento di Scienze Fisiche, Università di Napoli Federico II, I-80126 Napoli, Italy
87 Dipartimento di Fisica e Astronomia, Università di Padova, I-35131 Padova, Italy
88 Dipartimento di Fisica, Università di Perugia, I-06123 Perugia, Italy

– 4 –



J
H
E
P
1
2
(
2
0
2
2
)
0
3
4

89 Dipartimento di Fisica, Università di Pisa, I-56127 Pisa, Italy
90 Dipartimento di Matematica e Fisica, Università di Roma Tre, I-00146 Roma, Italy
91 Dipartimento di Fisica, Università di Torino, I-10125 Torino, Italy
92 Dipartimento di Fisica, Università di Trieste, I-34127 Trieste, Italy
93 Université Paris-Saclay, CNRS/IN2P3, IJCLab, 91405 Orsay, France
94 Université de Strasbourg, CNRS, IPHC, UMR 7178, 67037 Strasbourg, France
95 Department of Physics, University of the Basque Country UPV/EHU, 48080 Bilbao, Spain
96 University of Bonn, 53115 Bonn, Germany
97 University of British Columbia, Vancouver, British Columbia, V6T 1Z1, Canada
98 University of Cincinnati, Cincinnati, Ohio 45221, U.S.A.
99 University of Hawaii, Honolulu, Hawaii 96822, U.S.A.

100 Faculty of Mathematics and Physics, University of Ljubljana, 1000 Ljubljana, Slovenia
101 University of Louisville, Louisville, Kentucky 40292, U.S.A.
102 Faculty of Chemistry and Chemical Engineering, University of Maribor, 2000 Maribor, Slovenia
103 School of Physics, University of Melbourne, Victoria 3010, Australia
104 University of Mississippi, University, Mississippi 38677, U.S.A.
105 University of Pittsburgh, Pittsburgh, Pennsylvania 15260, U.S.A.
106 University of Science and Technology of China, Hefei 230026, China
107 University of South Alabama, Mobile, Alabama 36688, U.S.A.
108 School of Physics, University of Sydney, New South Wales 2006, Australia
109 Department of Physics, Faculty of Science, University of Tabuk, Tabuk 71451, Saudi Arabia
110 Department of Physics, University of Tokyo, Tokyo 113-0033, Japan
111 Earthquake Research Institute, University of Tokyo, Tokyo 113-0032, Japan
112 Kavli Institute for the Physics and Mathematics of the Universe (WPI), University of Tokyo,

Kashiwa 277-8583, Japan
113 University of Victoria, Victoria, British Columbia, V8W 3P6, Canada
114 Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24061, U.S.A.
115 Wayne State University, Detroit, Michigan 48202, U.S.A.
116 Yamagata University, Yamagata 990-8560, Japan
117 Yonsei University, Seoul 03722, South Korea

a Also at University of Petroleum and Energy Studies, Dehradun 248007, India

– 5 –


	The Belle and Belle II collaborations

