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The PrimEx experiment at Hall-D focuses on extracting the two-photon 
radiative decay width of eta (𝜼) mesons (𝚪𝜼→𝜸𝜸) via the Primakoff Effect. 
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From PDG:
𝜞𝜼→𝜸𝜸= 0.515 ±0.018 keV

Production of 
mesons due to the 

interaction of a real 
photon with the 

Coulomb field of a 
nucleus 

This is a high precision 
measurement which provides 
input to: 

o Ratio of light quark masses  
(𝑚!,, 𝑚#) 

o Mixing angle between 𝜂 − 𝜂′ 

o Improvement to other partial 
decay widths of 𝜂

A direct measurement 
is not possible

Width is too narrow
𝜞𝜼= 1.31 ±0.05 keV

Neutral 
pseudoscalar 

meson: 𝝅𝟎, 𝜼 and 𝜼′
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𝒄𝒐𝒔𝝓 
The extraction of the radiative 
decay width is Model dependent 
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Decay channels of interest:
𝜂 → 𝛾𝛾

𝜂 → 𝜋!𝜋!𝜋!
𝜂 → 𝜋"𝜋#𝜋!
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Clear 𝜼 signal

Previous results from  Phase I and II:
𝜼 → 𝜸𝜸
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interest

Phase I & II data has beamline background 
Phase III data will allow analysis of charged decay channel with vertex tracking
Phase III data expected to be reconstructed this summer
Meanwhile, used reconstructed SRC data to develop analysis. SRC is not optimal for eta detection
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SRC data ~85 runs

Beamline background within 
the Primakoff region

Selection Criteria:

𝐸%&'( > 8	GeV
 0.10 < 𝑚)( < 0.16 GeV
−1.6 < 	Δ𝐸 < 2.1	GeV 

Projection of pion pos.(�̂�):
45 < ∆𝐿 < 85 cm

Vertex (�̂�):
50 < ∆𝐿 < 80 cm 
Vertex radial(�̂�):

𝑟 < 1 cm
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