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IlepcneKTUBBI U3YYEeHUS APOMATHBIX
aIPOHOB M IK30THYECKHUX MYJbTHKBAPKOBbBIX
COCTOSIHUU B COBPEMEHHOM (PpU3UKeE

[maBHOM 3ana4eil GU3UKH CHIIBHBIX B3aUMOICHCTBHIMA
ABTISICTCSA TIOHUMAaHHE TIPHPOIBI aAPOHOB, U3 KOTOPBIX CO-
CTOUT OKpYyxaromiast Mmarepusi. OCHOBHAs UCCIIE0BATENb-
CKasi aKTUBHOCTBH CBSI3aHA C JBYMs (yHIaMEHTAIbHBIMHU
BOTIPOCAMHM: M3 YEr0 COCTOST apOHBI M KaK OHU POXKAa-
I0TCS B paMKax KBAHTOBOM XPOMOJIMHAMUKHU M CUIIBHOB3a-
HUMOJICUCTBYIOIEH KOMIOHEHThl CTaHAapTHOW MOJEIH.
Ut pemieHns STHX BOIPOCOB aJAPOHHAS CIIEKTPOCKOITHS
SIBIISIETCS LIEHHBIM M TIPOBEPEHHBIM BPEMEHEM HHCTPYMEH-
TOM, TMOCKOJIbKY I103BOJISET MOHSTH CTPYKTYPY ME30HOB,
0apHOHOB M YK30THYCCKUX COCTOSHHUH U MPOIECC UX 00-
pa3zoBaHus. B TakoM KOHTEKCTE OTKPBHITHE OOJBITMHCTBA
HOBBIX aJJPOHHBIX COCTOSHUI, B YaCTHOCTH HAOIIOIacMOe
HM300MITHe SK30THIeCKUX coctostauid X, Y, Z [1], netficTBu-
TENBHO BIIEYATISACT, MMOCKOJIBKY 3TH OOBEKTHI OpocCaroT
BBI30B OOIICHIPUHITOMY MPECTABICHUIO 00 aJpoHaX Kak
0 KBapK-aHTHUKBAPKOBBIX WM TPEXKBAPKOBBIX I[BETOBBIX
CHHIVIETHBIX COCTOSTHHSX.

OKCTIepUMEHTAIBHBIE HCCIICIOBAHHUS CTPYKTYPHI U
CIIEKTpa aJPOHOB MPEICTABICHBI C MOMOLIBIO NTPOLECCOB
aJlpOH-aAPOHHOIO paccesHus, (OTO- U IEKTPOPOXKAE-
HUSI Ha HYKJIOHaX WJIM pacla/ioB TSDKEIBIX ME30HOB Ha
MHPOBBIX YCKOPUTENBHBIX KOMIUIEKCaX. 3a IOCIeqHee
JACCATUIIETUE B ITHUX HCCICAOBAHUAX IOJIYUYCH 0O0JIBIION
00bEM JIaHHBIX, KOTOPBIC YITYUIIWIN OCBEIOMIICHHOCTh O
CIIEKTpe OAPHOHOB M ME30HOB U IO3BOJMIN YCTAaHOBHUTb
CYILLIECTBOBAaHUE HOBBIX COCTOSIHMI HapsLy C SMIMpUYe-
CKHUM OIIPEEICHUEM UX YIJIOBOTO MOMEHTA, CTPYKTYPBI U
cnimHa. HeaBHUE NOCTHIKEHUS CBsI3aHBI ¢ HaOIOICHHEM
MYJBTHKBApKOBBIX COCTOSHHI, KOTOpBIE HE YKJIaablBa-
I0TCS B OOILENPHHATYIO KiaccU(UKaMio aapoHoB. Mx
MO)XKHO HMHTEPIIPETHPOBATh KaK JaBHO BOCTPEOOBAaHHBIC
(hU3UYeCKIM COOOIIECTBOM CHCTEMBI MEHTa- W TeTpa-
KBapKoB [2, 3].

OnHako ompejeneHne HOBBIX COCTOSHUH M MX (yH-
JAMEHTAJIbHBIX CBOWCTB, TAKHX KaK Macca, IIMPUHA, CIIUH
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The major goal in strong-interaction physics is to un-
derstand the nature of hadrons that make up visible matter.
The main research activity revolves around two funda-
mental questions: what are hadrons made of and how does
quantum chromodynamics, the strong-interaction com-
ponent of the Standard Model, produce them? Although
these questions are simple, the answers still have not been
found. To address these questions, hadron spectroscopy is
a valuable and time-honored tool, as it enables us to under-
stand the structure of mesons, baryons and exotics and how
they are produced. In this context, the recent discovery of
many new hadronic states, in particular, the abundance
of observed X, Y, Z exotic states [1], is exciting, as these
objects challenge the common-place view of hadrons as
either quark—antiquark or three-quark color-singlet states.

Experimental studies of the hadron structure and
spectrum are performed via hadron—hadron scattering pro-
cesses, photo- and electroproduction by nucleons or, more
recently, by means of heavy-meson decays at worldwide
accelerator facilities. In the last decade, these studies have
yielded an enormous amount of data, which have already

1]

improved our knowledge of the baryon and meson spec-
trum, and enabled us to establish the existence of new
states, together with an empirical determination of their
angular momentum, content and spin. Recent highlights
are observations of multiquark states outside our well-
known hadronic pictures. The states are interpreted as the
penta- and tetraquark systems long sought after by physics
community [2, 3].

However, identifying new states and their fundamen-
tal properties, such as mass, width, spin and parity, requires
complex analysis, which is often subject to model assump-
tions. For many of the new states, we still do not know the
value of their spin and parity. Different theoretical models
for the structure of the new states give different predictions
of their quantum numbers. Therefore, the composition of
many states remains controversial. Indeed, some of these
newly discovered hadrons seem to fit the picture of compact
multiquark states, while others can be classified as molecular
states or both, i.e., the superposition of a constituent-quark
core and a meson cloud. Thus, one of the main goals of
modern physics is to discuss how to distinguish them.
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U 4eTHOCTb, TpeOyeT Cepbe3HOro aHajH3a, KOTOPBIH 3a-
4acTylo OOYCJIOBJICH MOJCIbHBIMU JONyIIeHusMu. st
OOJIBIIMHCTBA HOBBIX COCTOSIHMH JIO CHX IIOP OCTalOTCS
HEHM3BECTHBIMH HMX CIMH W 4YeTHOCTb. CylIecTBYIOIINE
TEOPETHYECKHE MOJIEJIH, ONHUCHIBAIOLINE CTPYKTYpYy IMO-
JOOHBIX COCTOSTHHH, IPEIIICHIBAIOT UM Pa3INYHbIC KBAaH-
TOBBIC YHcia. [109TOMy CTPyKTypa OOJBLIIMHCTBA COCTOS-
HUM OcTaeTcsi IpOTUBOPEUrBO. JleHCTBUTENBHO, HEKOTO-
pble M3 TakuX HEJAaBHO OOHApPYXEHHBIX aJ[POHOB MOXKHO
paccMarpuBaTh KaKk KOMIIAKTHBIC MYJIBTHKBApKOBBIC CO-
CTOSIHHMS, B TO BPeMsI Kak JApyrue MOTYT OBITh HHTEpIIpe-
THUPOBAHbBI KaK MOJICKYJISIPHBIE COCTOSIHHSI MITH KaK CyTiep-
TIO3MIHSI KBAPKOBOM COCTABIISIOIIECH M ME30HHOTO 00IaKa.
[ToaToMy OozmHA W3 TIIABHBIX 3a7[ad COBPEMEHHON (U3UKH
3aKJIF0YaeTCsl B TOM, YTOOBI TIOHSTh, KaK X pa3jinyarh.
Mp1 oxuIaeM OypHYI0 aKTHBHOCTD B JAaHHOH 00acTu
(HM3UKH K KOHIY HACTOSILETO ICCATHIICTUS B CBS3H C ITOSIB-
JICHHEM YCKOPUTEJIeH X 9KCIIEPUMEHTOB HOBOTO ITOKOJICHHS,
B wactHoCcTH PANDA B GSI (I'epmanus), NICA (/lyoHa) u
EIC (bpykxeiiBen, CIIIA). CoBpeMeHHBIC TONBITKH OyIyT
JOTIOJHATE TEKYLIHEe SKCHEePUMEHTAIbHBIC MPOrPaMMBI,
takue kak BES-III (Kuraii), Belle-1I u J-PARC (Snonwust),
LHCb (LIEPH), ocobenHo Oiaromapsi BRICOKHM 3HAUCHH-
sIM CBETUMOCTH. [loaTOMY KpaiiHe Ba)KHO HMOATOTOBUTHCS
K OylylIMM SKCHEPHUMEHTaM C y4eTOM HOBBIX pa3zpado-
TOK U JJOCTW)KEHHH B 00JIacTH TeopuH, (PEHOMEHOIOTHH 1
HWHCTPYMCHTOB aHAJIN3a, UCIIOJIB3YEMbIX B COBPEMEHHBIX
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JKCIEpUMEHTaX. B 4acTHOCTH, B3aMMOIEHCTBHE MEXIy
TEOPETUKAMH M SKCIIEPUMEHTATOPaMH OYeHb BAXKHO IS
pa3pabOTKK CTpPAaTErHii 1 COBEPILICHCTBOBAHUSI METOIOB U
MIPUEMOB, KOTOpBIE MO3BOJISIOT CPAaBHUBATH HKCIEPHMEH-
TaJbHBIC JAHHBIE C TEOPETUYECKUMHU WM, TOYHEE, TT03BO-
JSTFOT M3BJEKaTh (PU3NUECKH 3HAYMMBbIE BEJIMYHMHBI, KOTO-
pBI€ MOTYT OBITh PACCUMTAHBI TEOPETUKAMH.

B konme 2021 r. MuUpoBOe HaydyHOE COOOIIECTBO
HNPEAJIOKUIO MEXAYHAPOAHYIO HAayuyHYI0 BCTpedy IO
9TOW Ba)XHOW W akTyaJbHOW TeMaTWUKE IO0J Ha3BaHUEM
«Hacrosimee n Oynymiee CHEKTPOCKOIMHU TSKENBIX apo-
MaTHBIX ME30HOB M IK30THYECKHX aJPOHOBY», MpOBEe-
HUE KOTOPOH 3amjaaHupoBaHo ¢ 8 masd no 2 uronsa 2023 .
B UccnenmoBarensckom tmeHTpe [apxmara (I'epmanms).
HayuHo-KOHCYIBTaTUBHBIN COBET COBMECTHO C IIPOIPaMM-
HBIM KOMHTETOM MIOHXEHCKOTO MHCTUTYTa acTpO(U3NKU
u msukn smementapupix gactuil (MIAPP) omobpun u
YTBEpAMI TPOrpaMMy, Ha3HAUUB MEXKIyHApOIHbINH opra-
HU3AI[MOHHBII KOMUTET B CIEAYIOLIEM cocTaBe: MuXaui
Bapabanos (OUSIN), Credan ITon (MroHXCHCKHH Tex-
Hudecknii yHuBepcuter), Emena CanrommuTto (INFN),
Bbpyno Dnb-bennux (Yuupepcuter Can-Ilaymy), Jlaypa
Tonoc (ICE). B pamkax npezcrosiiei nmporpaMmMbl OyayT
moapoOHO paccCMOTpeHBl Hamboliee Ba)KHBIE TEOPETHYE-
CKHE BOTIPOCHI, TECHO CBSI3aHHBIC C IKCIIEPUMEHTAMHU KaK
Ha cymectByronux ycraHoBkax LHC, J-PARC, BES-III,
tak u Ha cTposimuxcst — FAIR, NICA, EIC.

We expect vigorous activity in the field by the end
of this decade with the advent of a new generation of ac-
celerators and experiments, in particular, PANDA in GSI,
NICA in Dubna and EIC in Brookhaven. These new efforts
will add to and complement the ongoing experimental pro-
grammes, namely, BES III in China, Belle II and J-PARC
in Japan and LHCb at CERN, which will profit from the
high luminosity. It is, therefore, of the utmost importance to
prepare future experiments with guidance from new devel-
opments in theory, phenomenology and the analysis tools
used in current experiments. In particular, the interaction
between theorists and experimentalists is important in or-
der to elaborate strategies and improve methods and tech-
niques that enable experimental data to be compared with
theory or, more precisely, enable the extraction of physi-
cally relevant quantities that can be calculated by theorists.

In late 2021, the worldwide scientific community pro-
posed the international scientific programme on this import-
ant and relevant topic entitled “The Present and Future of
Heavy Flavour and Exotic Hadron Spectroscopy” sched-
uled for the dates from 8 May to 2 June 2023, Garching’s
research centre, Germany. The Scientific Advisory Board
together with the Programme Committee of the Munich
Institute for Astro- and Particle Physics (MIAPP) approved
a programme and assigned the International Organizing
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Committee consisting of Mikhail Barabanov (JINR),
Stephan Paul (TUM), Elena Santopinto (INFN), Bruno El-
Bennich (University of Sdo Paulo), and Laura Tolos (ICE).
The most important theoretical issues in tight application
to the experiments at the existing facilities LHC, J-PARC,
BES III and the incoming ones FAIR, NICA, EIC will be
presented and discussed during this programme.

MIAPP, located at Garching’s research centre in the
vicinity of Munich, Germany, one of the biggest and most
modern centres for science and research in Europe, plays a
key role in scientific exchange. It hosts several topical pro-
grammes in astrophysics, cosmology, nuclear and particle
physics per year. These programmes contrast from ordi-
nary conferences in terms of length, interaction and time to
work. Each programme is organized by a group of scientists
renowned for the topic of the programme, included in the
Organizing Committee, and lasts four weeks. The schedule
typically consists of regular seminars and contributions, but
leaves much time for collaborations and discussions between
the participants in a casual, relaxed atmosphere. MIAPP pro-
vides a creative environment, where participants can present
their own work, discuss new aspects and work on scientific
questions while being away from their daily commitments.
The key to the success of this concept is that all participants
should stay at the research centre for an extended time.
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MIAPP, pactionoxenHsIi B MccinenoBaTenbCKoM 1IeH-
Tpe T'apxuHra B okpecTHOCTAX MIOHXEHa — OJIHOM W3
KpyHHEHIMX 1 Hanbojee COBPEMEHHBIX LIEHTPOB HAyKH U
HcciefoBanmii B EBporre, — UrpaeT KIFo4YeByro polib B 00-
MEHE Hay4HOI nH(popMaIuei. B HeM exeromHo mpoBoauT-
Csl HECKOJIBKO TEMaTH4YeCKUX MPOrpaMM I10 acTpoH3HKe,
KOCMOJIOTHH, SAepHON (pr3uke W (HU3HMKe IeMEHTapHBIX
YacTHIl. DTH IPOrPaMMBbI OTIMYAIOTCS OT OOBIYHBIX KOHpe-
peHIMI TPOJOIKUTEIBHOCTHIO, B3aUMOJICHCTBHEM U Bpe-
MEHEM HETIOCPEICTBEHHON paboThl yyacTHHKOB. Kaxxmas
MporpaMMa OpraHU3yeTCs TPYIIION YUEHBIX, U3BECTHBIX B
olIpe/ieNieHHON 001acTH (PM3HMKHU, BXOASIINX B OPTKOMHTET,
U IPOJOIIKAETCS B TEUEHUE YeThIpeX Henenb. Pacnucanue
OOBIYHO COCTOHT M3 €KCTHEBHBIX CEMHHAPOB M YCTHBIX
JIOKJIaJIOB, IIPY 3TOM OCTaeTCs JOCTATOYHO BPEMEHHU VIS
00CYX/IeHUH U AUCKYCCHUI MEXly Y4aCTHUKaMH B [TOBCEI-
HEBHOH, HETPHHYKICHHOU obcraHoBKe. MIAPP co3maer
TBOpYECKYI0 arMocdepy, Onarogaps KOTOPO# y4acTHUKH
MPOrpaMMbl MOTYT TPEJCTaBISATh CBOW pE3YJbTarThl, 00-
CYX/aTh HOBbIE€ HAy4HbIE ACHEKThl M MPH 3TOM MPOIOII-
JKaTh BBITIOJHATH CBOW ITOBCEIHEBHBIC O0S3aHHOCTH, Ha-
XOJISICh BIAJIK OT IIOCTOSIHHOTO MecTa pabothl. Kirtouom
K yCIleXy Takol KOHLENIHUH SBISIETCS TOT (hakKT, 4To BCe
Y4aCTHUKHU IPOrpaMMBbl TOJKHBI OCTABaThCsl B UCCIIEA0BA-
TEJIbCKOM LIEHTPE B TEUEHUE JUIMTEIBHOIO BPEMEHHU.

OcHoBHas 11e71b Iporpammbl «HacTosmee u Oynyiiee
CHEKTPOCKONMUH TSKEJIBIX apPOMATHBIX ME30HOB M HK30TH-

The main goal of the programme “The Present and
Future of Heavy Flavour and Exotic Hadron Spectroscopy”
is to bring together theorists and experimentalists in direct
discussions on the most urgent physics issues in flavoured
mesons, quarkonia, multiquarks and exotic states [4-7].
Beyond the usual framework of annual workshops, the
programme will provide a great opportunity to discuss
new ideas and proposals for theoretical and experimen-
tal techniques with experts in the fields. It will also allow
analysis tools and models to be detailed, which constitute
bridges between theory and experiment. This is especially
valuable for younger physicists, who rarely have the op-
portunity to meet.

In the programme, we will deal with the following
main topics, thereby balancing more theoretical issues
with phenomenological and experimental topics and in-
terests: effective theories for heavy quarkonium, exotic
hadrons in quark model approaches, heavy hadrons with
lattice QCD, heavy hadron production and decays, inter-
actions of charmed mesons with nuclear matter.

The detailed information related to the scheduled
scientific programme “The Present and Future of Heavy
Flavour and Exotic Hadron Spectroscopy” is published
on the MIAPP website https://www.munich-iapp.de/
heavyflavour.
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YECKHX aJ[POHOBY 3aKIFOYAETCS B TOM, YTOOBI O0bEIMHUTH
TEOPETHKOB M HKCIIEPUMEHTATOPOB JUIsl HEMOCPEACTBEH-
HOTO O0OCYXJICHHS HanboJee aKTyaJbHBIX pooieM (u3u-
KK apOMAaTHBIX ME30HOB, KBAapKOHUA, MYJIBTUKBAPKOBBLIX
U DK30THYCCKHX cocTosHUN [4—7]. [loMrMO OOBIYHBIX
©XKErO/IHBIX COBEIIaHUI mporpaMma 00eCIeunuT mpeKpac-
HYIO BO3MO)KHOCTb OOCYIUTB C SKCIIEPTaMHU HOBBIC HJICH U
MPE/UIOKEHUS, CB3aHHBIE C TEOPETUIECCKUMH U IKCIICPH-
MCHTAJIbHBIMU METOJIaMU, a TaAKKE IMO3BOJIUT paCCMOTPETh
MHCTPYMEHTBI aHAJIN3a U MOJIEININ, KOTOPbIE SIBIISIIOTCS CBSI-
3YIOIMIMM 3BEHOM MEXy TEOPUEH U SKCIIEPUMEHTOM. JTO
0COOCHHO IICHHO JJIs1 MOJIOJBIX (DU3UKOB, MPAKTUICCKHU HE
MMEIOIIUX BO3MOYXHOCTH BCTPEUATHCSI.

Yto0BI cOasaHcupoBaTh OOJIBIIOE KOJIMYECTBO TEOpe-
THYECKUX BOMPOCOB C (PeHOMEHOIIOTMIECKHUMHU M IKCIIEPH-
MEHTAJIBHBIMH ACHIEKTaMH, B IPOrpamMMy OyIyT BKJIFOUCHBI
CIICAYIOIFE OCHOBHBIC pa3lelbl: d(P(EKTHBHBIC TCOPUU
TSDKEJIOT0 KBApKOHUSI, KBapKOBasi MOJEIb JK30THYECKHX
aJIpOHOB, TsDKeNbIe aaponbl B KX/ Ha perieTke, poxkIcHHe
TSDKEJIBIX aJIPOHOB U PACIIaIbl, B3aUMOJICHCTBHSI 04apOBaH-
HBIX ME30HOB C SJICPHON MaTrepuei.

[Moapo6uas uHpopMalKs, CBI3aHHAS C MPEACTOSIIEH
Hay4qHOH mporpammoii «Hacrosiiee u Oyayiiee CrekTpo-
CKOITUH TSKEIIBIX apOMATHBIX ME30HOB U DK30THYCCKHX
aJpOHOBY, ommybOnukoBaHa Ha caiite MIAPP: https://www.
munich-iapp.de/heavyflavour.
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