Discrepancy of ¢p(1680) properties
and observation of the X(1750)
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The predicated sS spectroscopy

e Strangeonia (sS) has been studies in 24 - | CPC39,802001
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The strangeonium family.




¢ (1680): candidate of 235, state

* $(1680) is a natural candidate for the ss radial excitation of the
$(1020)

e A sS state prefers to decay into strange mesons (OZI rule)
* $(1680) is observed in KK, KK* and KKmmr modes

* And no observation of ¢p(1680) in wmmT mode

Decay Modes
Fraction (I'; / Scale Factor/

Mode ) Conf. Level P (MeV/c)
I, KK (892) + c.c. seen 462
I's K% Ko seen 621
I's KK seen 680
I, K K% . 677
. g PDGLive (PDG2020) coon 840
I's W not seen 623
I, P 482
I's K"K atw— seen 544
I's P seen 290
To K"K n 329
I 7Y seen 751
> KK «° 623



Discrepancy of ¢(1680) properties

* Even for the well established ¢ (1680), there are remained questions
* $(1680) is expected in both e*e™ production and photoproduction

* The mass and width observed in e* e~ production and photoproduction
are not consistent



Discrepancy of ¢(1680) properties

* $(1680) is well established in both e*e~ production
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Discrepancy of ¢(1680) properties

* $(1680) is observed in consistent photoproduction measurements

$(1680) MASS | ppGLive | ¢(1680) WIDTH | ppaiive
PHOTOPRODUCTION PHOTOPRODUCTION iR REEEaTel
VALUE (MeV) DOCUMENT VALUE (MeV) DOCUMENT ID TECN COMMENT
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Discrepancy of ¢(1680) properties

* But the measured mass and width of the ¢ (1680) are different in
ete™ production and photoproduction
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Discrepancy of ¢(1680) properties

* An interpretation of the discrepancy is the interference between
¢ (1680) and nearby states
* But interference can occur in both ete™ production and photoproduction

* If interference is negligible, the measured parameters should consistent with
those measured including interference

* Another solution is that the observations in e*e ™ production and
photoproduction are different states
* The one in eTe™ production is the ¢(1680)
* The one in photoproduction is the X(1750)



The X(1750) from FOCUS

* Observations in different photoproduction experiments are consistent
* Low statistics for the early stage results
« FOCUS presented the latest result in 2002 using yp - K*K ™ p (PLB545,50)

> M = 1753.5MeV/c?, T = 122.2 MeV
significantly differs to ¢(1680)

» Fit including interference doesn’t change
mass very much.

» No X - K"K (dominant mode of ¢(1680))

»The X(1750) may be a new state
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Simultaneous observation of ¢(1680) and X(1750)

* BESIII performed a partial wave analysis of y(3686) - KK ™n
(PRD101,032008) [my work ©]

o Both ¢ (1680) and X(1750) are observed in K™K~ simultaneously

° ¢ (]]~W6801)680 v V/ 50 PRD101,032008 J2/nbin = 0.95 +;Jle;ta: .
ST A N B sideband
e I'= 185 MeV ) ; 40E -+-(1020)
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----X(1750)

*(X(1750):
« M = 1784 MeV/c?
_ * =106 MeV

* The simultaneous observation clearly
shows that they are two different states 0 bl
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The new question: the nature of X(1750)

 Observations in eTe™ production and in photoproduction are
different states: solved the discrepancy problem naturally

* Then another question arises:

* ¢$(1680) is a candidate of 23S, (PRD68,054014)
* What about the X(1750)?

e Only observed in KT K~ final states up to date = likely a sS state (search of
non-sS decays can make further confirmation)

e Spin-parity is 17~ (PRD101,032008)

« K*K~ dominance disagreement with the 23S, predication, and no
predicated state with similar mass/width and spin-parity (PRD68,054014)

* Need theorists to help interpret the X(1750)



Summary

* The X(1750) is confirmed in experiments, and it is NOT the ¢(1680)
* The nature of the X(1750) is not clear
* Not fit into the theoretical predication of the s§ spectroscopy

* To understand the nature of the X(1750) in experiment side

 One can study the K*K™n/n’ systemin J /Y and 1(3686) decays
* Study ¢n/KK" final states and search X(1750) in non-ss final states

 BESIII has ~10 Billion J /1 events and will have ~3 Billion 1)(3686) events, which
provide good opportunities to study these processes and the X(1750)

* Need theorists’ efforts to interpret and understand the X(1750)

Thanks!



