DNP Town Meeting, Dec 1–4, 2000

Precision Measurements of the Electromagnetic Properties of Pseudoscalar Mesons at Jlab via the Primakoff Effect

Liping Gan Hampton University

PrimEx Collaboration

DNP Town Meeting, Dec 1–4, 2000

Physics Motivation

Chiral anomaly =⇒ π0, η, η′ → γγ

A study of π0, η, η′ meson system provides a powerful tool to understand the fundamental aspects of low energy QCD .

DNP Town Meeting, Dec 1–4, 2000

What and how to measure? High precision measurements of: • Γ(π0 → γγ) at 6 GeV (∼ 1.4%) • Γ(η → γγ), Γ(η′ → γγ) at 12 GeV (∼ 2–3%) • Transition Form Factor Fγγ∗P (Q2) of π0, η, η′ at low Q2 ( 0.001–0.5 GeV 2) through Primakoff effect .

DNP Town Meeting, Dec 1–4, 2000

DNP Town Meeting, Dec 1–4, 2000

DNP Town Meeting, Dec 1–4, 2000

DNP Town Meeting, Dec 1–4, 2000

Fundamental input to physics:

• Test chiral anomaly predictions

Γ(π^0 → γγ) = α^2m^3_π0N^2_c 576π^3f^2_π

• Determine the η–η′ mixing angle and the decay constant f̄η_0

• Determine the slopes of Fγγ∗P (Q2) (P: π0, η, η′) =⇒ electromagnetic interaction radii of

π^0, η, η^′ =⇒ determine O(p^6) LEC in Chiral Lagrangian =⇒ test QCD based models

• Improve determination of decay width Γ(η → 3π) (Γ(η → 3π) ∝ (m_d − m_u)^2 )

• Help further understand the role of glue in η′