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Last year - WIFAI 2022

More heterogenous session
Ø Spectroscopy
Ø Interferometry
Ø Form factors

Something interesting here
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Comment from the last year

While clearly huge theoretical progress has been made to try to extract a coherent
picture out of the many observed exotic states, I am wondering what could be a
systematic EXPERIMENTAL programme to attack the problem. In my opinion,
clarifying in an unambiguous way that there exist compact 4-quark states and
studying these states in detail seems to be particularly interesting and fruitful in
understanding the nature of hadrons. - Anonimous

This year we (Stefania & Stefano) decided to change the design of the session

Focus more on exotics and allow time for discussion between us

What’s the actual status of exotics spectroscopy, and where are we going?
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WIFAI 2023 Spectroscopy Agenda

Theory Overview

non 𝑐 ̅𝑐 states 

tetraquark, pentaquark…

double charm
non 𝑏$𝑏 states 

light and heavy 
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The Need for High Intensity

Y(4260) @ 2005

BABAR - PRL 95, 142001 (2005)
Since the single-resonance fit probability is low, we consider the 
possibility that the observed signal is due to two interfering resonances. 
Two-resonance fits with an interference term find one resonance mass 
close to the mass from the single-resonance fit, but with a width as low 
as 50 MeV/c2, plus a second narrow resonance around 4.33 GeV/c2. 
However, the fit probabilities are not significantly improved by two-
resonance hypotheses. The size of our sample does not allow a 
statistically significant discrimination; we can neither exclude nor
establish a multi- resonance hypothesis. 
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The Need for High Intensity

Y(4260)

BABAR - PRL 95, 142001 (2005)

A couple of years after, different experiment, more statistics, same production technique  

211 fb.1 548 fb.1
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The Need for High Intensity

Y(4260)

BABAR - PRL 95, 142001 (2005)

Y(4230)

Y(4320)

ψ(4415)?
Y(4500)?… and complimentary measurements

PRD 106, 072001 (2022)
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Parallelisms and Complementarity
Similarity between charm and beauty sector → what is in one sector should be in the other 

Searches also in the light sector
and vice versa

BUT THERE ARE ALSO DIFFERENCES
isospin symmetry breaking in D masses is not present in B mesons

this makes everything more complicated (look at X(3872))
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Parallelisms and Complementarity

Same Story
Different Flavour

?

Y(10753)?
Y(4230)

Y(4320)
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Nature Phys. 18 (2022) 7, 751-754

Similarity?

𝑀!(#$%&) −𝑀(!(∗! = 0.01 ± 0.14𝑀𝑒𝑉 𝑀 )##(#$%*)$ − 𝑀(∗$ +𝑀(! = −0.27 ± 0.06𝑀𝑒𝑉

𝑇++(3875),X(3872)

Close Friends or False Friends?
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A lot of things to discuss

Let’s Start!

arXiv:2203.03007v10


