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Physics Program in Hall D

Experiment name Title PAC PAC data
rating days taken

E12-06-102 GlueX-I Mapping the Spectrum of Light Quark Mesons and Gluonic
Excitations with Linearly Polarized Photons

A 120 100%

E12-12-002 GlueX-II A study of meson and baryon decays to strange final states
with GlueX in Hall D

A 220 46%

A JEF Eta Decays with Emphasis on Rare Neutral Modes: The JLab
Eta Factory(JEF) Experiment

Grp 100 0%

E12-10-011 PrimeX-η A Precision Measurement of the eta Radiative Decay Width
via the Primakoff Effect

A- 79 100%

E12-13-008 CPP/NPP Measuring the Pion Polarizability in the γγ → ππ Reaction A- 25 100%
E12-19-003 SRC/CT Studying Short-Range Correlations with Real Photon Beams

at GlueX
B+ 15 100%

Not yet scheduled
E12-19-001 KLF Strange Hadron Spectroscopy with Secondary KL Beam in

Hall D
A- 200

E12-20-011 REGGE Measurement of the high-energy contribution to the
Gerasimov-Drell-Hearn sum rule

A- 33

� - considerable installation / new equipment required � - data taking complete
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LOI/proposals to PAC51
• Proposal: SRC/CT
• LOI: GlueX at luminosity frontier
• LOI: GlueX+TRD Spectroscopy + charmonia
• LOI: GlueX GDH on nuclei



Hall D running schedule: outlook

CY 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Assumed beam availability

E12-10-011 PrimeX-η Run
E12-19-003 SRC/CT Run

Installation of CPP
E12-13-008 CPP/NPP Run
E12-12-002 GlueX-II

Installation of FCAL2
E12-12-002A GlueX-II+JEF Run

Installation of KLF
E12-19-001 KLF Run

Restoration of photon beam
Installation of REGGE

E12-20-011 REGGE Run
Approved schedule (may be shifted)

Now

• Assuming 31 weeks/year for Hall D running in 2024/07-2025/03 and 30 weeks afterwards
• Assuming KLF compatibility with MOLLER, and timing budgeting for KLF and REGGE
• Assuming timely construction of JEF,KLF,REGGE

E.Chudakov PAC51, Jul 2023 Hall D Report 3 / 8



GlueX E12-06-102: J/ψ production γp → J/ψp (J/ψ → e+e−)
PRL 123 (2019) 7, 072001 25% of data, >160 citations; new arXiv 2304.04924 (2023) accepted at PRC full GlueX-I data
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Interpretation is based on the production mechanism

• 2-gluon exchange, factorization
I Relation to gravitational formfactors,

EMT trace anomaly - nucleon mass
I Relation to nucleon mass radius

• Other possible mechanisms: open charm exchange
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GlueX E12-06-102: J/ψ production γp → J/ψp (J/ψ → e+e−)
PRL 123 (2019) 7, 072001 25% of data, >160 citations; new arXiv 2304.04924 (2023) accepted at PRC full GlueX-I data
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Interpretation is based on the production mechanism

• 2-gluon exchange, factorization
I Relation to gravitational formfactors,

EMT trace anomaly - nucleon mass
I Relation to nucleon mass radius

• Other possible mechanisms: open charm exchange

New GlueX results are used:

JPAC: D.Winney et al arXiv 2305.01449 (2023)
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More data are needed, in particular around the “cusps” at
∼9 GeV in order to disentangle different production
mechanisms
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PRL 123 (2019) 7, 072001 25% of data, >160 citations; new arXiv 2304.04924 (2023) accepted at PRC full GlueX-I data
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Interpretation is based on the production mechanism

• 2-gluon exchange, factorization
I Relation to gravitational formfactors,

EMT trace anomaly - nucleon mass
I Relation to nucleon mass radius

• Other possible mechanisms: open charm exchange

New GlueX results are used:

Guo, Ji, Liu, Yang arXiv 2305.06992 (2023)

Gravitation formfactors were calculated using dσ/dt
More quality data at high |t | and high “skewness” are needed
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GlueX E12-06-102: J/ψ production γp → J/ψp (J/ψ → e+e−)
PRL 123 (2019) 7, 072001 25% of data, >160 citations; new arXiv 2304.04924 (2023) accepted at PRC full GlueX-I data
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Interpretation is based on the production mechanism

• 2-gluon exchange, factorization
I Relation to gravitational formfactors,

EMT trace anomaly - nucleon mass
I Relation to nucleon mass radius

• Other possible mechanisms: open charm exchange

New GlueX results are used:

I.Strakovsky et al arXiv 2304.04924 (2023)

The structure can be caused by destructive interference
between the continuum and a LHCb PC pentaquark. More
statistics is needed!
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GlueX E12-06-102: Recent results on SDMEs
arXiv 2505.09047 (2023), submitted to PRC

Measurement of SDME in ρ(770) production by linearly
polarized photons at 8.2-8.8 GeV

γp → ρ0p, ρ0 → π+π−

2 SDMEs shown, out of 9
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• Greatly supersedes the old data in this energy range
• Good matching of the SDME analysis results and

amplitude analysis results: foundation for hybrid meson
search

• Enables modeling of production of known resonances

PRC 105, 035201 (2022)
Measurement of SDME in Λ(1520) Photoproduction at

8.2-8.8 GeV
γp → Λ(1520)K +,Λ(1520)→ K−p
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1-st measurement
• 1-st polarized
• 1-st at this energy

2 SDMEs, out of 9
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GlueX E12-06-102: Results of exotics
PRD 105, 052007 (2022)
Search for photoproduction of axion-like particles at GlueX

Search for Axion-like particles  

Primakoff process  → a coupling

Photopr. process gg → a coupling

• Recent interest to ALP at QCD mass scale
• Such ALP would solve the CP problem in 

QCD
• ma>QCD is robust against UV contributions
• Measured limit on the ALP coupling with 

gluons cg/

Search range

p→p

p→p+-0









Search for peaks in the mass 
spectra of the final states:

 and +-0
Older limit (in gray)

GlueX limit (in red)
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GlueX E12-06-102: Results close to publication
Photoproduction of a2(1320) at 8.2-8.8 GeV

γp → a2(1320)p, a2 → ηπ

�p ! ⌘⇡0p D waves
0.1< �t <0.3 GeV2
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• D+
2 is the dominant D

wave in the a2(1320)
region at low �t X

• Structures seen around
a2(1700)

• Will need to identify
correct waves and
confirm phase motion
for hybrid search

• How does D wave evolve
as a function of �t?
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Mass-Indep. PWA of    γp → ηπ0p
• Combined fit of all polarization orientations

• Large S-wave, positive reflectivity contribution

• Non-resonant?

• Contribution from other resonance(s)?

• Clear signal in    D-wave

• Waveset based on Tensor Meson Dominance model: 
 
        
 
[V.Mathieu et.al. (JPAC) PRD 102, 014003 (2020)] 
 

• Persisting challenges:  
leakage between waves, fluctuations - especially for 
sub-dominant waves, ambiguities 
 
(see also talk by Wyatt Smith Thu, 6/8 2:35pm!)

 Perform semi - mass independent  
PWA to extract  contribution

m = + 2

Lϵ
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1 , D+
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−1

→
a2

�p ! ⌘⇡0p S wave
0.1< �t <0.3 GeV2

• Expect an S wave for the
a0(980)

• + reflectivity dominant
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• Dominant structure in a0(980)
is the S+

0 wave X
• Large S+

0 under a2(1320)
• Leakage or acceptance e↵ect?
• Validation with MC

• D wave should be dominated by
D+

2
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 Malte Albrecht (JLab)                                                                                                                HADRON2023
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• D+
2 is the dominant D

wave in the a2(1320)
region at low �t X

• Structures seen around
a2(1700)

• Will need to identify
correct waves and
confirm phase motion
for hybrid search

• How does D wave evolve
as a function of �t?
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Mass-Indep. PWA of    γp → ηπ0p
• Combined fit of all polarization orientations

• Large S-wave, positive reflectivity contribution

• Non-resonant?

• Contribution from other resonance(s)?

• Clear signal in    D-wave

• Waveset based on Tensor Meson Dominance model: 
 
        
 
[V.Mathieu et.al. (JPAC) PRD 102, 014003 (2020)] 
 

• Persisting challenges:  
leakage between waves, fluctuations - especially for 
sub-dominant waves, ambiguities 
 
(see also talk by Wyatt Smith Thu, 6/8 2:35pm!)
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<latexit sha1_base64="zvSmNnwbfc3dI04SUwNG08JgWMA=">AAACAXicbVA9SwNBEN2LXzF+ndoINodBsNBwFwUtUgQttIxgPiCJYW8zlyzZ+2B3TgxHbPwrNhaK2Pov7Pw3bpIrNPpg4PHeDDPz3Ehwhbb9ZWTm5hcWl7LLuZXVtfUNc3OrpsJYMqiyUISy4VIFggdQRY4CGpEE6rsC6u7gYuzX70AqHgY3OIyg7dNewD3OKGqpY+7YBad0hCW7cNw6bCHcY3IJtdFtsWPm7YI9gfWXOCnJkxSVjvnZ6oYs9iFAJqhSTceOsJ1QiZwJGOVasYKIsgHtQVPTgPqg2snkg5G1r5Wu5YVSV4DWRP05kVBfqaHv6k6fYl/NemPxP68Zo3fWTngQxQgBmy7yYmFhaI3jsLpcAkMx1IQyyfWtFutTSRnq0HI6BGf25b+kViw4Osbrk3z5PI0jS3bJHjkgDjklZXJFKqRKGHkgT+SFvBqPxrPxZrxPWzNGOrNNfsH4+AaHAJUH</latexit><latexit sha1_base64="zvSmNnwbfc3dI04SUwNG08JgWMA=">AAACAXicbVA9SwNBEN2LXzF+ndoINodBsNBwFwUtUgQttIxgPiCJYW8zlyzZ+2B3TgxHbPwrNhaK2Pov7Pw3bpIrNPpg4PHeDDPz3Ehwhbb9ZWTm5hcWl7LLuZXVtfUNc3OrpsJYMqiyUISy4VIFggdQRY4CGpEE6rsC6u7gYuzX70AqHgY3OIyg7dNewD3OKGqpY+7YBad0hCW7cNw6bCHcY3IJtdFtsWPm7YI9gfWXOCnJkxSVjvnZ6oYs9iFAJqhSTceOsJ1QiZwJGOVasYKIsgHtQVPTgPqg2snkg5G1r5Wu5YVSV4DWRP05kVBfqaHv6k6fYl/NemPxP68Zo3fWTngQxQgBmy7yYmFhaI3jsLpcAkMx1IQyyfWtFutTSRnq0HI6BGf25b+kViw4Osbrk3z5PI0jS3bJHjkgDjklZXJFKqRKGHkgT+SFvBqPxrPxZrxPWzNGOrNNfsH4+AaHAJUH</latexit><latexit sha1_base64="zvSmNnwbfc3dI04SUwNG08JgWMA=">AAACAXicbVA9SwNBEN2LXzF+ndoINodBsNBwFwUtUgQttIxgPiCJYW8zlyzZ+2B3TgxHbPwrNhaK2Pov7Pw3bpIrNPpg4PHeDDPz3Ehwhbb9ZWTm5hcWl7LLuZXVtfUNc3OrpsJYMqiyUISy4VIFggdQRY4CGpEE6rsC6u7gYuzX70AqHgY3OIyg7dNewD3OKGqpY+7YBad0hCW7cNw6bCHcY3IJtdFtsWPm7YI9gfWXOCnJkxSVjvnZ6oYs9iFAJqhSTceOsJ1QiZwJGOVasYKIsgHtQVPTgPqg2snkg5G1r5Wu5YVSV4DWRP05kVBfqaHv6k6fYl/NemPxP68Zo3fWTngQxQgBmy7yYmFhaI3jsLpcAkMx1IQyyfWtFutTSRnq0HI6BGf25b+kViw4Osbrk3z5PI0jS3bJHjkgDjklZXJFKqRKGHkgT+SFvBqPxrPxZrxPWzNGOrNNfsH4+AaHAJUH</latexit><latexit sha1_base64="zvSmNnwbfc3dI04SUwNG08JgWMA=">AAACAXicbVA9SwNBEN2LXzF+ndoINodBsNBwFwUtUgQttIxgPiCJYW8zlyzZ+2B3TgxHbPwrNhaK2Pov7Pw3bpIrNPpg4PHeDDPz3Ehwhbb9ZWTm5hcWl7LLuZXVtfUNc3OrpsJYMqiyUISy4VIFggdQRY4CGpEE6rsC6u7gYuzX70AqHgY3OIyg7dNewD3OKGqpY+7YBad0hCW7cNw6bCHcY3IJtdFtsWPm7YI9gfWXOCnJkxSVjvnZ6oYs9iFAJqhSTceOsJ1QiZwJGOVasYKIsgHtQVPTgPqg2snkg5G1r5Wu5YVSV4DWRP05kVBfqaHv6k6fYl/NemPxP68Zo3fWTngQxQgBmy7yYmFhaI3jsLpcAkMx1IQyyfWtFutTSRnq0HI6BGf25b+kViw4Osbrk3z5PI0jS3bJHjkgDjklZXJFKqRKGHkgT+SFvBqPxrPxZrxPWzNGOrNNfsH4+AaHAJUH</latexit>

 Malte Albrecht (JLab)                                                                                                                HADRON2023

• Full amplitude analysis
• The dominant D-waves for 2

reflectivities
• A milestone for hybrid search

Differential  Cross Sectiona2(1320)0

14

• Including  has impact on result, tail underneath  
 More sophisticated model being tested together with JPAC

• Good agreement with theory prediction

• Publication in preparation

a2(1700) a2(1320)
→

˵

»ŃĢ̇ūŶũŉūòŞ̌ǪưƤ̧ƜĠƤƸŠưƤ̧
ưŃòư̧ŃòǐĢ̇ďĠĠū̧ƤŃŶǑū̧ò̧
ďƸūđŅ́Ŷļ́ưŉũĠƤ̧ūŶǑ

¯ƙĠđŉǪđòưŉŶūƤ̯
˭̭ �ūŠǗ̧˭̧đŶūǐĠƜĻĠĘ̧Ǫư̧ƙĠƜ̧ďŉū̧̧̧̽

ǑòƤ̧ĠǖƙĠūƤŉǐĢ̇ďĠĺŶƜĠ
ˮ̭ tŉūƸŉư̧ƸūđĠƜưòŉūưŉĠƤ
˯̭ JòƸƤ̧đŶūƤưƜòŉūĠĘ̧òˮ̧̮òˮƙƜŉũĢ̇

ưŶ̧¤'J̧ǐòŠƸĠƤ
˰̭ ͉˭̭ˬ˰̽˭̭˴ˬ̧͊˰ˬ̧tĠÙ̧ďŉūƤ

                 at GlueX

20

• Evidence for spin-exotic contribution from other experiments 
→ Key channel for GlueX

• Clear signals at             and              massesa0(980)
<latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit>

a2(1320)
<latexit sha1_base64="a55YV79xXbPS0Q5jFZRKoHW0WBA=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2QdinZNNuGJtklyQpl6a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySD2YaU1/gkWQhI9hY6REP6lXvou6eD8oVt+bOgVaJl5MK5GgOyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjo/eIbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEsu/RkClKDJ9agoli9lZExlhhYmxGJRuCt/zyKmnXa55b8+4vK42bPI4inMApVMGDK2jAHTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH3cXjt0=</latexit><latexit sha1_base64="a55YV79xXbPS0Q5jFZRKoHW0WBA=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2QdinZNNuGJtklyQpl6a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySD2YaU1/gkWQhI9hY6REP6lXvou6eD8oVt+bOgVaJl5MK5GgOyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjo/eIbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEsu/RkClKDJ9agoli9lZExlhhYmxGJRuCt/zyKmnXa55b8+4vK42bPI4inMApVMGDK2jAHTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH3cXjt0=</latexit><latexit sha1_base64="a55YV79xXbPS0Q5jFZRKoHW0WBA=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2QdinZNNuGJtklyQpl6a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySD2YaU1/gkWQhI9hY6REP6lXvou6eD8oVt+bOgVaJl5MK5GgOyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjo/eIbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEsu/RkClKDJ9agoli9lZExlhhYmxGJRuCt/zyKmnXa55b8+4vK42bPI4inMApVMGDK2jAHTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH3cXjt0=</latexit><latexit sha1_base64="a55YV79xXbPS0Q5jFZRKoHW0WBA=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRY9OKxgv2QdinZNNuGJtklyQpl6a/w4kERr/4cb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyW3md56o0iySD2YaU1/gkWQhI9hY6REP6lXvou6eD8oVt+bOgVaJl5MK5GgOyl/9YUQSQaUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SiQXVfjo/eIbOrDJEYaRsSYPm6u+JFAutpyKwnQKbsV72MvE/r5eY8NpPmYwTQyVZLAoTjkyEsu/RkClKDJ9agoli9lZExlhhYmxGJRuCt/zyKmnXa55b8+4vK42bPI4inMApVMGDK2jAHTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPH3cXjt0=</latexit>

�p ! ⌘⇡N

0.1< �t < 0.3 GeV2
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)-πηM(

<latexit sha1_base64="Vt79W1RGoHceBqCmHSc8CNf6CqU=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURRY9FLx4r2A9IYtlsN+3SzW7YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5USq4Adf9dkorq2vrG+XNytb2zu5edf+gbVSmKWtRJZTuRsQwwSVrAQfBuqlmJIkE60Sj26nfeWLacCUfYJyyMCEDyWNOCVjJDxiQIOWP+dmkV625dXcGvEy8gtRQgWav+hX0Fc0SJoEKYozvuSmEOdHAqWCTSpAZlhI6IgPmWypJwkyYz06e4BOr9HGstC0JeKb+nshJYsw4iWxnQmBoFr2p+J/nZxBfhzmXaQZM0vmiOBMYFJ7+j/tcMwpibAmhmttbMR0STSjYlCo2BG/x5WXSPq97l3X3/qLWuCniKKMjdIxOkYeuUAPdoSZqIYoUekav6M0B58V5dz7mrSWnmDlEf+B8/gA/QpE6</latexit>

⌘⇡�

<latexit sha1_base64="Nt/HneSXYNK0aeF//AuywM/4nGk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68VjBfkATy2a7aZduNmF3IpTQn+HFgyJe/TXe/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+Hoduq3n7g2IlEPOE55ENOBEpFgFK3U9TlSPxWPuTvpVapuzZ2BLBOvIFUo0OhVvvx+wrKYK2SSGtP13BSDnGoUTPJJ2c8MTykb0QHvWqpozE2Qz06ekFOr9EmUaFsKyUz9PZHT2JhxHNrOmOLQLHpT8T+vm2F0HeRCpRlyxeaLokwSTMj0f9IXmjOUY0so08LeStiQasrQplS2IXiLLy+T1nnNu6y59xfV+k0RRwmO4QTOwIMrqMMdNKAJDBJ4hld4c9B5cd6dj3nrilPMHMEfOJ8/Q9GRPQ==</latexit>

⌘⇡0

0.3< �t < 0.6 GeV2

1 1.5 2 2.5 3
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1200

)-πηM(

<latexit sha1_base64="Vt79W1RGoHceBqCmHSc8CNf6CqU=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURRY9FLx4r2A9IYtlsN+3SzW7YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5USq4Adf9dkorq2vrG+XNytb2zu5edf+gbVSmKWtRJZTuRsQwwSVrAQfBuqlmJIkE60Sj26nfeWLacCUfYJyyMCEDyWNOCVjJDxiQIOWP+dmkV625dXcGvEy8gtRQgWav+hX0Fc0SJoEKYozvuSmEOdHAqWCTSpAZlhI6IgPmWypJwkyYz06e4BOr9HGstC0JeKb+nshJYsw4iWxnQmBoFr2p+J/nZxBfhzmXaQZM0vmiOBMYFJ7+j/tcMwpibAmhmttbMR0STSjYlCo2BG/x5WXSPq97l3X3/qLWuCniKKMjdIxOkYeuUAPdoSZqIYoUekav6M0B58V5dz7mrSWnmDlEf+B8/gA/QpE6</latexit>

⌘⇡�

<latexit sha1_base64="Nt/HneSXYNK0aeF//AuywM/4nGk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68VjBfkATy2a7aZduNmF3IpTQn+HFgyJe/TXe/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+Hoduq3n7g2IlEPOE55ENOBEpFgFK3U9TlSPxWPuTvpVapuzZ2BLBOvIFUo0OhVvvx+wrKYK2SSGtP13BSDnGoUTPJJ2c8MTykb0QHvWqpozE2Qz06ekFOr9EmUaFsKyUz9PZHT2JhxHNrOmOLQLHpT8T+vm2F0HeRCpRlyxeaLokwSTMj0f9IXmjOUY0so08LeStiQasrQplS2IXiLLy+T1nnNu6y59xfV+k0RRwmO4QTOwIMrqMMdNKAJDBJ4hld4c9B5cd6dj3nrilPMHMEfOJ8/Q9GRPQ==</latexit>

⌘⇡0

0.6 < �t < 1.0 GeV2
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)-πηM(

<latexit sha1_base64="Vt79W1RGoHceBqCmHSc8CNf6CqU=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURRY9FLx4r2A9IYtlsN+3SzW7YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5USq4Adf9dkorq2vrG+XNytb2zu5edf+gbVSmKWtRJZTuRsQwwSVrAQfBuqlmJIkE60Sj26nfeWLacCUfYJyyMCEDyWNOCVjJDxiQIOWP+dmkV625dXcGvEy8gtRQgWav+hX0Fc0SJoEKYozvuSmEOdHAqWCTSpAZlhI6IgPmWypJwkyYz06e4BOr9HGstC0JeKb+nshJYsw4iWxnQmBoFr2p+J/nZxBfhzmXaQZM0vmiOBMYFJ7+j/tcMwpibAmhmttbMR0STSjYlCo2BG/x5WXSPq97l3X3/qLWuCniKKMjdIxOkYeuUAPdoSZqIYoUekav6M0B58V5dz7mrSWnmDlEf+B8/gA/QpE6</latexit>

⌘⇡�

<latexit sha1_base64="Nt/HneSXYNK0aeF//AuywM/4nGk=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4Kokoeix68VjBfkATy2a7aZduNmF3IpTQn+HFgyJe/TXe/Ddu2xy09cHA470ZZuaFqRQGXffbWVldW9/YLG2Vt3d29/YrB4ctk2Sa8SZLZKI7ITVcCsWbKFDyTqo5jUPJ2+Hoduq3n7g2IlEPOE55ENOBEpFgFK3U9TlSPxWPuTvpVapuzZ2BLBOvIFUo0OhVvvx+wrKYK2SSGtP13BSDnGoUTPJJ2c8MTykb0QHvWqpozE2Qz06ekFOr9EmUaFsKyUz9PZHT2JhxHNrOmOLQLHpT8T+vm2F0HeRCpRlyxeaLokwSTMj0f9IXmjOUY0so08LeStiQasrQplS2IXiLLy+T1nnNu6y59xfV+k0RRwmO4QTOwIMrqMMdNKAJDBJ4hld4c9B5cd6dj3nrilPMHMEfOJ8/Q9GRPQ==</latexit>

⌘⇡0
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�p ! ⇡⌘N
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 Malte Albrecht (IU)                                                                                                                 JLab Physics Seminar

Natural exchange

Unnatural exchange

Stat. uncertainties 

Theory prediction 

 Malte Albrecht (JLab)                                                                                                                HADRON2023

Search for 1−+ π1(1600) Photoproduction at 8.2-8.8 GeV

γp → ωπ−π0∆++

• LQCD-dominant decay
• Upper limit on σ(π1)

γp → η′π−∆++

• cos θGJ large asymmetry
similar to COMPASS:
odd wave interference

• Next step:
amplitude analysis

• Lattice QCD calculations from hadSpec (at JLab) combined with 
data confirm that 𝛾𝑝 → 𝜂′𝜋−Δ++ is the most promising reaction to 
search

• Distribution of 𝜂′𝜋− decay is consistent with COMPASS data, which 
was interpreted by JPAC as interference between 𝑎2 and exotic 𝜋1
resonances

• large asymmetry in cos𝜃𝐺𝐽 near 1.7 GeV

• Further analysis is needed to draw quantitative conclusions

• phenomenology of 𝑎2 production is a key ingredient:  
GlueX+JPAC work in progress

search for resonances
in decay angles
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Ongoing projects for future experiments
FCAL2 PbWO4 insert: Installation

Replacement of 400 lead glass blocks (out of 2800)
with 1600 PbWO4 crystals

Twice better energy and spacial resolution,
much better radiation hardness

Required for the JEF experiment
(to run with GlueX-II in 2024-2025)

Installation in progress
Re-stacking LG blocks

into a new frame

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

4

Large-scale prototype production in UVA

❑ Detector frame and tooling manufactured
❑ All GEM foils delivered from CERN beginning of 

January
❑ Raw GEM foils tested
❑ Framed GEM foils tested
❑ Detector partially assembled 
❑ Need to add R/O board and do tests 
❑ Expect to be ready by end of February

• Goal: additional PID for electrons and positrons, pion
suppression ∼ 10 at ∼ 90% electron efficiency

• Prototype of 25% of area has been built
• Prototypes testes in test beams (JLab and FNAL)

KLF: designing the components

• Be target and the “collimator cave” - design is complete
• Conceptual design of the Compact Photon Source

(CPS) in progress
• A pre-readiness review by ENP (ERR-1) on Aug 2, 2023
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