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Figure 14: Preliminary mass spectra and amplitude analysis results from GlueX for the reactions �p! ⌘⇡0 p (left) and �p! ⌘⇡��++ (right) with
0.1 < �t < 0.3 GeV2 and 8.2 < E� < 8.8 GeV [222]. The total measured intensity is shown in black with colored points for the dominant tensor
a2(1320) amplitudes, labeled L✏m.

containing strange quarks are expected. A significant increase in statistics is required to study these mesons con-987

taining strange quarks as they’re produced at a rate roughly an order of magnitude smaller than non-strange mesons.988

Thus, higher statistics data samples are currently being collected by the GlueX and CLAS12 experiments to complete989

program in strange meson spectroscopy, which is required to clearly identify a pattern of gluonic excitations. Along990

with additional statistical precision, the recent addition of Cherenkov detectors in GlueX [225] and CLAS12 [226]991

will provide critical separation between charged pions and kaons to separate these strange and non-strange final states.992

4.4. Experimental baryon spectroscopy program993

Another critical component of the JLab spectroscopy program carried out over the last ⇠15 years is the study of the994

spectrum and structure of excited nucleon states, referred to as the N⇤ program. Through measurements of exclusive995

electroproduction of both strange and non-strange final states, detailed electrocouplings measurements over a wide996

kinematic range have provided critical input to global analyses to elucidate the N⇤ spectrum (see Ref. [227, 228] for997

recent reviews). Studies of these N⇤ states are currently being extended with the new CLAS12 detector in the 12 GeV998

era of experiments, which will significantly extend the kinematic range to Q2 > 5 GeV2 [229, 230].999

The discussion of the gluon’s role in the hadron spectrum as described in Sect. 4.1 implies the search for and1000

study of hybrid baryons with constituent gluonic excitations, and Lattice QCD calculations predict a rich spectrum1001

of such baryons with an excitation scale comparable to that expected for hybrid mesons [231]. Hybrid baryons could1002

be identified as supernumerary states in the N⇤ spectrum, but they do not exhibit exotic quantum numbers, making1003

them challenging to clearly distinguish from conventional baryons. However, measurements of the electrocoupling1004

evolution with Q2 becomes critical in the search for hybrid baryons, where a distinctively di↵erent Q2 evolution of the1005

hybrid-baryon electrocouplings is expected considering the di↵erent color-multiplet assignments for the quark-core1006

in a conventional baryon compared to a hybrid baryon [232].1007

Finally, many hyperon spectroscopy measurements are expected from the GlueX and CLAS12 experiments, where1008

the associated production of kaons allows one to study baryons with net strangeness including the ⌅ and⌦ [210, 233].1009

However, this program will be expanded by proposal to perform hyperon spectroscopy with a neutral kaon beam in1010

Hall D, which was recently approved by the PAC [234]. The KL Facility (KLF) will produce a secondary beam in1011

Hall D with a flux of ⇠ 104 KL/s and utilize both hydrogen and deuterium targets inside the large-acceptance GlueX1012

experimental setup. Di↵erential cross sections and hyperon recoil polarizations over a broad range of kinematics1013

will provide significant new constrains on the partial wave analyses to search for and determine the pole positions of1014

strange ⇤,⌃,⌅, and ⌦ hyperon resonances, where many states are predicted by quark models and lattice QCD, which1015

have not yet been observed.1016
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