
Hall D Report

Current Hall D staff: 12 staff scientists, 1+1 postdocs, 2 engineers, 1 designer, 5 technicians
Collaborations: GlueX (150 authors), SRC-CT (70 authors), KLF

1 Experiments in Hall D

2 Preparations for future experiments

3 Results and publications since PAC53

4 journal publications
7 PhDs awarded
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Physics Program in Hall D

Experiment name Collab. Title PAC PAC data
rating days taken

E12-06-102 GlueX-I GlueX Mapping the Spectrum of ... and Gluonic Excitations A 120 100%

E12-12-002 GlueX-II GlueX A study of meson and baryon decays to strange final states A 220 80%
A JEF GlueX Rare η Decays: The JLab η Factory (JEF experiment) Grp 100 75%

E12-10-011 PrimeX-η GlueX Measurement of the η → γγ Decay Width via Primakoff A- 79 100%

E12-13-008 CPP/NPP GlueX Measuring the Pion Polarizability in the γγ → ππ Reaction A- 25 100%

E12-19-003 SRC/CT SRC Studying Short-Range Correlations with Real Photon Beam B+ 15 100%

E12-25-005 GlueX GlueX with a 1-4 GeV Photon Beam A- 28 71%
Not yet started

E12-19-001 KLF(KLONG) KLF Strange Hadron Spectroscopy with Secondary KL Beam A- 200

E12-20-011 REGGE GlueX The high-energy contribution to the GDH sum rule A- 33

E12-24-006 GlueX-III GlueX Photoproduction of Charmonia at High Luminosity A 200

E12-25-002 Nuclear J/ψ SRC Photoproduction of J/ψ as a Probe of Nuclear Gluons B+ 85

E12-25-012 GlueX φ Production off Tensor Polarized Deutron A- 65

� - considerable installation / new equipment required � - finished data taking
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Proposals/LOI to PAC54
• Run-group proposal: E12-11-006A JEF with GlueX-III
• Run-group proposal: P12-26-006 Hypernuclear with KLF
• LOI: LOI12-26-007: Photoproduction on Deuteron



Hall D run history https://www.jlab.org/Hall-D/runs.html

E12-12-002 GlueX-II
E12-10-011 PrimeX-η
E12-13-008 CPP/NPP
E12-19-003 SRC
E12-25-005 LowEnergy
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Hall D run history https://www.jlab.org/Hall-D/runs.html

E12-12-002 GlueX-II
E12-10-011 PrimeX-η
E12-13-008 CPP/NPP
E12-19-003 SRC
E12-25-005 LowEnergy

2025 run

E12-12-002(A) GlueX-II/JEF

approved 220 PAC days

Accumulated in 2019-2025:

177 PAC days
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Hall D run history https://www.jlab.org/Hall-D/runs.html

E12-12-002 GlueX-II
E12-10-011 PrimeX-η
E12-13-008 CPP/NPP
E12-19-003 SRC
E12-25-005 LowEnergy

2026 run

E12-25-005

GlueX 1-4 GeV

71% complete
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Hall D run history https://www.jlab.org/Hall-D/runs.html

E12-12-002 GlueX-II
E12-10-011 PrimeX-η
E12-13-008 CPP/NPP
E12-19-003 SRC
E12-25-005 LowEnergy

2026 run

E12-12-002(A) GlueX-II/JEF

220 PAC days

The start has been delayed

Running to completion?
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E12-25-005 2026 run: 4 GeV electrons, coherent peak at 1 GeV
Moving high-resolution and high-density
TAGM from 3/4 to 1/4 of the enpoint energy

New collimator
Hole 5 mm⇒ 9 mm

Short run, focused on Λ production off deuteron, for:
• Study γn→ Λ0K 0

S , searching for a 1685 MeV structure
observed in γn→ ηn

• Measurement of the decay parameter αΛ

Candidates for γp → K +Λ0 Candidates for γn→ K 0
SΛ

0

Effective mass pπ−, GeV
Expectation for the whole run: 260k K +Λ and 67k K 0

SΛ
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Hall D schedule outlook for 2027-2028

GlueX-III E12-24-006E12-25-005
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GEM-TRD development for GlueX-III: improvement of e+/e− PID
GEM TRD: prototyping and testing

3

Large-scale GEM-TRD prototype

538m
m

750m
m

690m
m

538x 690 mm2 sensitive area

75
0m

m

total of 1272 ch., 
53 pre-amps, 
18 fADC125s

25
m

m

• 1/4 size prototype has been
tested in PS with electrons

• Installed in front of DIRC and
tested with pions in the real
GlueX environment

• Efficiency dependence on the
flux and gain studied

Positive results: starting the design
of the full system

• Planning to run in 2027 with 1/4 GEM-TRD
in 2028 with full GEM-TRD

• Pre-ERR for GEM-TRD Dec 4. Recommendations:
◦ Test of the full electronics chain
◦ Reevaluate manpower at UVA:
• The recommendations have been mostly addressed

New VPX ADC
PR submitted for 1-st batch

Analog front-end
Technical design is ongoing

Full electronics testing in the Fall of 2026
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KLF(KLONG) experiment: design is ongoing

Beam 250 MHz

Areas in Hall D Complex
1. Tagger Hall
2. Collimator cave
3. Hall D Pair spectrometer
4. Hall D Solenoid spectrometer

Beam 15.4 MHz

KLF Installation
1. Injector 4 ns→ 64 ns
2. CPS - Compact Photon Source
3. KPT - Kaon Production Target
4. KFM - Kaon Flux Monitor
5. LH2 target of a larger diameter
6. New Start Counter

Photon beam e− 300 nA⇒ 0.04% RL⇒�=5 mm collimator⇒�=20 mm LH2 target

Kaon beam e− 5 µA⇒ 10% RL⇒�=60 mm, L=40 cm Be target⇒L=10 cm W-absorber⇒�=60 mm LH2 target

Specifications
Kaon Production Target

• Conceptual design is complete.

• Radiation environment in the collimator cave and 
the main hall are evaluated.

• No significant impact on the equipment lifetime in Hall D 
is expected. 

• Meets requirements of RadCon. 
• Special care will need to be taken before accessing 

Collimator Cave, based on the activation rates.

• Engineering design is also complete. 
• Including cooling system for the target and tungsten 

plug. 

• Preparing for procurement of KPT components.
• Total estimated cost is ~$230K.
• Procurements are expected to take ~9 months after ERR-

1 approval.
• Installation length is ~4.3 moths.

• Details in presentations by Igor Strakovsky and Tim 
Whitlatch. 

• KL-flux of 10KHz at the cryo-target with 5mA e-beam on 10% RL radiator. 

• Photon beam power to the KPT assembly of 5.5 kW.

• Target diameter of 6 cm for kaon production.

• Low neutron flux to the main hall not to damage electronics.

• Prompt dose rate <1 mrem/h at the ceiling of the main hall.

• Activation dose rate <1 mrem/h in the main hall.

4

Beryllium 
target

Kaon Production Target (KPT)

Lead shielding

Tungsten plug

Borated poly 
shielding

5.8 LH2/LD2 Cryogenic Target for KL Beam at Hall D

The proposed experiment will utilize the existing GlueX liquid hydrogen cryogenic target (Fig. 31)
modified to accept a larger diameter target cell [123]. The GlueX target is comprised of a kapton
cell containing liquid hydrogen at a temperature and pressure of about 20 K and 19 psia, respec-
tively. The 100 ml cell is filled through a pair of 1.5 m long stainless steel tubes (fill and return)
connected to a small container where hydrogen gas is condensed from two room-temperature stor-
age tanks. This condenser is cooled by a pulse tube refrigerator with a base temperature of 3 K and
cooling power of about 20 W at 20 K. A 100 W temperature controller regulates the condenser at
18 K.

Figure 31: Top: The GlueX liquid hydrogen target. Bottom left: Kapton target cell for the GlueX LH2/LD2

cryogenic target. Bottom right: Conceptual design for a larger target cell for the proposedKL beam at Hall D
experiment.

The entire target assembly is contained within an “L"-shaped stainless steel and aluminum vacuum
chamber with a Rohacell extension surrounding the target cell. The SC for the GlueX experiment
fits snugly over this extension. The vacuum chamber, along with the hydrogen storage tanks, gas
handling system, and control electronics, is mounted on a custom-built beamline cart for easy
insertion into the Hall D solenoid. A compact I/O system monitors and controls the performance
of the target, while hardware interlocks on the target temperature and pressure and on the chamber
vacuum ensure the system’s safety and integrity. The target can be cooled from room temperature

41

CPS: new equipment
• Input: 5 µA beam
• 60 kW beam dump
• 10-20% RL radiator
• Output:12kW photon beam
• Responsibility: JLab

KPT: new equipment
• Be target �,L=60,400 mm
• 10 cm W plug for photons
• Shielding
• Beam pipes to LH2 target
• Responsibility: JLab

KFM: partly recycled
• Flux monitor
• Detectors from Jülich
• Detectors: Uni. of York
• Electronics/support: JLab

Target and Start Counter
• � 60 mm LH2 target

(JLab)
• New start counter (Osaka

Uni)
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PrimeX-η E12-10-011 recent GlueX-I E12-06-102
PLB 870, 139914 (2025)

First Measurement of the Total Compton Scattering Cross
Section between 6 and 11 GeV

• Comparison with theory at a ≈ 3% level
• Important step for the PrimeX-η goals

PRC 112, 025203 (2025)

Measurement of SDMEs in γp → φp, φ(1020)→ K 0
SK 0

L

Beam asymmetry Σ

• High statistics, low background data
• Pomeron exchange dominates at Eγ ≈ 9 GeV
• Older data at Eγ < 3 GeV - deviation from Pomeron

exchange; at Eγ > 20 GeV - Pomeron exchange
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GlueX E12-06-102: Recent publications journals
PRC 113, 045207 (2026)

Baryon anti-Baryon Photoproduction off the Proton
γp → (p + p) + p; (Λ + Λ) + p; (p + Λ) + Λ

3
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FIG. 1: Possible production mechanisms for γp→ {pp}p in (a, b); γp→ {ΛΛ}p in (c, d); γp→ {pΛ}Λ in (e, f).
These involve either single Regge-like exchange (Panels a, c, e) or double Regge-like exchange (Panels b, d, f). Note
the different exchange particles available in the non-strange (a, c) and strange (e) single-exchange cases.

mesons in the single Regge exchanges of Fig. 1 was inves-
tigated. The ansatz was that formation of sub-threshold
glueball states might have significant contributions to
baryon-anti-baryon decay channels. These calculations
differ strongly from the results shown in this paper, both
in magnitude and in t-dependence, and are not discussed
further.

We present here the experimental methods and results
for cross section measurements of the reactions listed in
Eqs. 1, 2, 3. Preliminary results of the current work were
presented at the HYP 2018 conference [26], the MENU
2019 conference [27], and in a Ph.D. thesis, Ref. [28].

This paper is organized as follows. The experimental
setup for these measurements at GlueX and the data
selection procedures are presented in Sec. II. The reac-
tion model that we developed to describe the observed
data is described in Sec. III. The observed kinematic
distributions and correlations among particles are then
shown and related to our model in Sec. IV. The method
used to fit the data to our reaction model is described in
Sec. V. Cross sections and related results are presented in
Sec. VI. Discussion of systematic uncertainties is found
in Sec. VII. Some further discussion and interpretation of
the results are given in Sec. VIII. Conclusions are reca-
pitulated in Sec. IX. Several appendices are included to
explain certain details and to tabulate selected numerical
results.

II. EXPERIMENTAL SETUP AND DATA
SELECTION

Measurements were performed in Hall D at the
Thomas Jefferson National Accelerator Facility using the
GlueX spectrometer system [29] in its standard config-
uration. Tagged polarized photons with beam energy
up to 11.6 GeV were used. The reaction thresholds
were Eγ = 4mprotonc

2 = 3.75 GeV for the pp reaction

and Eγ = 4.88 GeV for the ΛΛ reactions. Coherent
bremsstrahlung yielded up to ∼ 35% linear polarization
between beam energies of 8.2 and 8.8 GeV; observables
related to this beam polarization are not included in this
article. A 30 cm long liquid hydrogen target was near
the center of a solenoidal ∼ 2% Tesla magnet. Within

the bore of the magnet were a scintillator array around
the target for particle timing, a cylindrical drift cham-
ber for charged particle tracking, and a lead/scintillator
electromagnetic calorimeter (BCAL) for both photon and
charged particle detection. Charged particles at angles
more forward than 10 degrees were detected using pla-
nar drift chambers, a time-of-flight scintillator wall, and
a lead-glass electromagnetic calorimeter (FCAL). Photon
detection was not used in this measurement. The labo-
ratory polar angle acceptance for charged particle track-
ing ranged from 2◦ to 128◦, and in the overall center-of-
momentum inertial frame (CM) of the interactions the
angular and azimuthal angle coverage was close to com-
plete. The momentum resolution for charged particles
was δp/p ≈ 1%−5% for reconstructed pions greater than
100 MeV/c and for protons greater than 350 MeV/c.

The results presented here came from three data collec-
tion periods, from spring 2017, spring 2018 and fall 2018,
comprising the GlueX Phase I dataset. Running condi-
tions across these data-taking periods left a gap in beam
energy coverage from 5.5 to 6.5 GeV. The physics trig-
ger for the measurements consisted of a deposited-energy
threshold for all charged and neutral particles in the two
calorimeters. It required either more than 1.2 GeV in
the BCAL alone or a sum of at least 1.0 GeV in the
BCAL plus twice the energy deposited in the FCAL. An
e+e− pair spectrometer upstream of the GlueX spec-
trometer was used for luminosity monitoring, and the
absolute luminosity at each beam energy was verified us-
ing a lead-glass total absorption counter. The maximum
overall trigger rate was about 40 kHz, whereas the in-
stantaneous coherent bremsstrahlung beam photon flux
in the tagging hodoscope was about 2× 107γ/sec.

Detector calibration, single-track reconstruction, pre-
liminary particle identification, and acceptance calcula-
tions were carried out consistently for the entire GlueX
Phase I dataset. Events of interest to the present study
were then “skimmed” using a kinematic fitting method
constraining overall energy and momentum conserva-
tion. It tested every combination of particles within one
hadronic event in GlueX against every available beam
photon tagger hit for consistency with the reaction hy-
pothesis. A confidence level (CL) was associated with
each trial combination.
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FIG. 22: Total photoproduction cross sections off the proton, as a function of beam energy, for the {pp} (blue
circles), {ΛΛ}(red squares), and {pΛ} (open red circles) systems. The red axis on the right corresponds to the red
data points and curves in the figure, while the black axis on the left corresponds to all other data points and curves.
The error bars show the statistical uncertainties only. Comparison is made to a selection of previous {pp}
measurements from Daresbury (open circles) [2], DESY [4] (open squares), SLAC [1] (4-point star) and CERN [3]
(5-point star). The curves represent the behavior of the total cross section modeled with the simplified picture
(Eq. 16), for each reaction channel: pp (solid blue), ΛΛ (solid red), and pΛ (dashed red). The blue model curve for
the pp channel also includes an extrapolation to the high energy datum from CERN. As a reference, the
dotted-dashed curves illustrate integrated 3-body phase space (Eq. A13) for the ppp̄ (blue) and pΛΛ̄ (red) final
states.

plications introduced by the sub-dominant (40%− 50%)
double exchange contribution.

The result for the pp̄ channel is shown in Fig. 22 as
the solid blue curve. This demonstrates that the overall
beam energy dependence can be reasonably related to the
available phase space plus one additional parameter that
describes what we call the mass clustering effect. The
extrapolation of the curve to about 60 GeV shows that
it matches the single data point available at that higher
energy. In the threshold region of the pp channel, it is ev-
ident that the cross section rises more slowly than in our
simple two-parameter model. We note the likely presence
of annihilation processes (e.g. Refs. [16, 17, 22]) that may

deplete the cross section where final state momenta are
smaller than at higher energies. Our simplified model for
the total cross section completely neglects the double-
exchange type of effects discussed previously. They are
evidently not apparent when looking at simply the total
cross section parameterized with this minimal model.

There are other measurements at Jefferson Lab of the
photoproduction of pp pairs off the proton measured in
a series of largely unpublished measurements from the
CLAS Collaboration [5, 6] and [7] for lab photon beam
energies up to 5.4 GeV. Consequently, we do not compare
our results directly with those efforts.

• GlueX: an additional ≈3σ structure at 1820 MeV

PRL 136, 251902 (2026)
Search for the Y(2175) in the photoproduction cross section

measurement of γp → φπ+π−p

γp → φ(K +K−)π+π−p
3
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FIG. 1. Observed ϕ(1020) signal. (a) Distribution of invariant
masses m(K+K−) vs. m(K+K−π+π−). (b) K+K− mass
spectrum with fitted signal and background function.

action and the resolution of kinematic variables, Monte
Carlo (MC) simulated event samples were generated us-
ing a phase-space generator. The GlueX detector re-
sponse was simulated using GEANT4 [22] and uncorre-
lated detector noise was extracted from randomly trig-
gered real data and merged into the simulated events.
The MC events are generated without any intermediate
resonances to ensure uniform coverage along the three-
body invariant mass m(ϕπ+π−) and to facilitate a reli-
able determination of the mass-dependence of the recon-
struction efficiency. The numbers of simulated events for
the three periods is chosen to match the ratio of lumi-
nosities of the real data periods.

We select fully reconstructed events by applying the
following criteria. Using the PID information, we form
event candidates for the final-state particle hypothesis
(K+K−π+π−p). A kinematic 4-constraint (4C) fit of
the (K+K−π+π−p) final to the (γp) initial state enforces
energy and momentum conservation and constrains the
particles to a common production vertex. We restrict the
beam photon energy to Eγ > 8GeV and, to reduce con-
tributions from baryon excitations of the target proton,
we require the squared four-momentum transfer −t < 1
GeV2/c2. We apply the same t selection when generat-
ing the MC data. Thus, the cross section results pre-
sented are “fiducial” measurements restricted to |t| < 1
GeV2/c2. To further suppress background from the reac-
tion γp → ϕπ−∆++, we require m(π+p) > 1.35GeV/c2.
For efficiency correction, we assume a phase-space dis-
tribution for the m(π+p) spectrum in the excluded re-
gion. The exclusivity of the events is ensured by ap-
plying a cut on the missing mass squared of the total
reaction, |MM2| < 50MeV2/c4, and on the reduced χ2

of the kinematic fit, χ2
4C+vertex/ndof < 70/11. The lat-

ter two selection cuts are optimized using the significance
Zϕ = S/

√
S +B of the ϕ(1020)-signal yield S with re-

spect to the background yield B in data.
In-depth investigations resulted in an appropriate fit

model consisting of a sum of two Voigtians [24] (DV)
constrained to identical resonance parameters for the
ϕ(1020) peak plus an empirical function to describe the
background:

ffit(m) = DV (m;m0,Γ0, σ1, σ2, R) + |m−mt|p e−λm,

for m ≡ m(K+K−) > mt. Here, (m0,Γ0) are the Breit-
Wigner (BW) resonance parameters of the ϕ(1020), σ1,2
represent the mass resolution parameters, and R the rel-
ative contribution of the second Voigtian. In the back-
ground model, mt = 2mK , where mK is the kaon mass,
represents the kinematic threshold, and the parameters p
and λ determine the background shape. The data points
around m(K+K−) = 1.08GeV/c2 colored in grey in
Fig. 1b are excluded from the fit to avoid bias arising from
this region that is not well described by the background
model. The natural decay width of the ϕ is fixed to the
current best value reported by the PDG [2]. A clear
ϕ-band is visible in the m(K+K−) vs. m(K+K−π+π−)
invariant mass distribution (Fig. 1a). The ϕ-peak in data
is well described by the fit function (Fig. 1b).

We have measured the cross section as a function of the
ϕπ+π− mass by subdividing the data into 40 equidistant
45MeV/c2-wide m(ϕπ+π−) bins in the range from 1.4
to 3.2GeV/c2. For each bin at the ϕπ+π− mass mi, we
extract the ϕπ+π− event yield by a χ2-fit of the model
ffit(m) to the m(K+K−) distribution for this mass bin
via the ϕ-yield given by the integral of the signal part of
ffit(m). In these fits, the parameters m0, σ1, σ2 are fixed
to the values obtained from fitting the overall m(K+K−)
spectrum (Fig. 1b).

Differential cross section measurements — The cross
section for photoproduction of ϕπ+π− on the proton is
computed for each m(ϕπ+π−) bin mi according to

σ(mi) =
Nϕ(mi)

ϵ(mi)F dtarget B(ϕ→ K+K−)
, (1)

where Nϕ(mi) is the number of reconstructed ϕ mesons
in each m(ϕπ+π−) mass bin mi, ϵ(mi) is the mass-
dependent reconstruction efficiency determined bin-by-
bin, F is the tagged photon beam flux, dtarget =
1.271 b−1 is the target thickness, and B(ϕ → K+K−) =
(49.1 ± 0.5)% is the branching fraction [2]. The effi-
ciencies ϵ(mi) are obtained by dividing the number of
reconstructed by the number of generated phase-space
MC events for each bin mi. The resulting values range
from 4% to 6%. Possible backgrounds were studied us-
ing events generated by PYTHIA [23], which were sim-
ulated and reconstructed using the same procedure as
for the phase-space MC events. These studies show that
the most dominant background originates from the non-
resonant reaction γp→ π+π−K+K−p. None of the stud-
ied background channels produce a peaking structure in
the vicinity of the ϕ(1020).
Systematic uncertainties are summarized in Tab. I in

the Appendix. We distinguish and treat uncorrelated
and correlated systematic uncertainties separately. The
former are independent from bin to bin, and are summed
quadratically for each bin. Correlated uncertainties, in-
cluding beam flux, branching ratio and track rconstruc-
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FIG. 2. Measured differential cross section dσ/dm for the reaction γp → ϕ(1020)π+π−p (data points) and search for the
ϕ(2170) → ϕ(1020)π+π− in photoproduction. The data are modeled using Breit-Wigner functions to describe the peak-like
structures at 1.8 and 2.2GeV/c2 (grey dashed curves). (a) Fit A, where the Breit-Wigner parameters for the structure at
2.2GeV/c2 are fixed to the PDG average values for the ϕ(2170) [2]. (b) Fit B, where the Breit-Wigner parameters for the
structure at 2.2GeV/c2 are fixed to the values measured by BESIII [8].

tion, affect the cross section measurements in all bins in
the same way.

For each source of uncorrelated uncertainties affect-
ing the differential cross section measurement dσ/dm
(Type I), the full measurement is repeated for the corre-
spondingly varied parameter or selection criterion. The
differences from the nominal result are summed up
quadratically to form the total uncorrelated systematic
uncertainty. These uncertainties are reflected in the error
bars of the measured data points of the dσ/dm spectra,
while the correlated ones are not.

The measured differential ϕπ+π− photoproduction
cross section dσ/dm is shown as a function of the
m(ϕπ+π−) mass in Fig. 2. The inner error bars of the
data points represent the statistical and the outer ones
the quadratic sum of the statistical and the uncorrelated
systematic uncertainties.

Search for the ϕ(2170) and other resonances —
Based on the measured differential ϕπ+π− cross sections,
we perform a search for the ϕ(2170) and other resonances.

We observe two peak-like signals at ϕπ+π− masses of
about 1.8 and 2.2GeV/c2 on top of a featureless back-
ground. We model each peak by a relativistic BW shape
and use a 4th-order Chebyshev polynomial to describe
the background. For the peak at 2.2GeV/c2, we use dif-
ferent sets of fixed resonance parameters for the ϕ(2170),
whereas those for the peak at 1.8GeV/c2 are kept free,
when performing χ2 fits to the measured dσ/dm distribu-
tion in the range from m(ϕπ+π−) = 1.6 to 3.0GeV/c2.
The ϕπ+π− mass resolution of about 16.3MeV/c2 ob-
tained from the MC simulated data is taken into account
by convolving the fit function with a corresponding Gaus-
sian distribution.

Based on the fit results, we determine σX , which is the

measured production cross section of a resonanceX times
the unknown decay branching fraction B(X → ϕπ+π−)
for |t| < 1 GeV2/c4, by integrating the corresponding
Breit-Wigner intensity of the fit model over the fit range.
We also provide corresponding upper limits at the 90%
confidence level (CL90), statistical significances Z, and
(where applicable) the determined resonance parameters
(m,Γ).

The statistical significances of the observed resonance
signals are determined according to Wilks theorem, based
on the change ∆χ2 in the binned fits with and without
the given resonance being included in the fit model, tak-
ing into account the change in the number of degrees of
freedom ∆ndof . We quote the statistical significances as
Z = Zsys(Zstat), where Zstat includes only the statistical
uncertainties, while Zsys also includes the uncorrelated
systematic uncertainties of dσ/dm. The correlated sys-
tematic uncertainties are not taken into account here,
since they just scale all measured data points by a com-
mon factor, without any impact on the significances of
the structures.

The systematic uncertainties for all fit results are
treated as follows. We repeat the fits to the differential
cross section dσ/dm for the correspondingly varied pa-
rameters of all sources as listed in Tab. I. The quadratic
sum of the differences in the cross section between the
nominal and varied parameters are taken as the system-
atic uncertainties. Whereas the Type I uncertainties af-
fect the spectrum dσ/dm itself and the nominal fit model
is used, the Type II uncertainties affect the fit model ap-
plied to the nominal dσ/dm spectrum (Fig. 2). Type II
sources are the m(ϕππ) fit range, the resonance param-
eters (m,Γ) and the background description. We vary
the resonance parameters within ±1σ of the quoted un-

• Y (2175) 1−− has been observed in e+e−; PDG φ(2170)
mass 2130-2240 MeV; width 30-200 MeV

• GlueX: no structure at 2170 MeV,
however a ≈5σ structure at 2240 MeV

• GlueX: an additional ≈3σ structure at 1820 MeV
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