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Experimental Setup Diffractive Production of Mesons

Common Muon and Proton Apparatus for Structure and Spectroscopy o Soft scattering of 71~ beam off nuclear target
P. Abbon et al., NIM A 577, 455 (2007) o Target particle remains intact
Fixed-target two-stage spectrometer o At high energies Pomeron exchange dominates
Excellent acceptance ° Rich meson spectrum
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Target o Nucleon target: rank-2 density matrix

Data Set from 2004 Pilot Run

° 190 GeV/c = beam on Pb target Data Set from 2008 Run
o Momentum transfer 0.1 < t < 1(GeV/c)?

o Scattering off quasi-free nucleons in Pb nucleus
° ~ 450000 exclusive events

o 190 GeV/c 7~ beam on H target
o Unprecedented statistics: ~ 96 M exclusive events
® Major spectrometer upgrade for 2008 run:
N » CEDAR detectors for beam particle ID 77,(1670) region
> Proton recoil detector
° Improved tracking and electromag-
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Two-Step Procedure

1. Extended maximum likelihood fit in 40 MeV/c?-wide mass bins . A )
o Isobars: (7t7r)s with separated £,(980), 0(770), f,(1270), and 05(1690) First Partial-Wave AnalySIS of 2008 Data

> 41 waves + isotropic flat wave
> Takes acceptance into account
2. x’-fit of mass dependence of spin-density matrix
° Subset of 6 waves with significant intensity and phase motion Intensity of Dominant Waves
> Parameterization: Breit-Wigners + coherent exponential background - B
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o Mass-independent fit only
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Nuclear Effect in Meson Production

o Data sets: Pb target (2004) and H; target (2008) normalized to a,(1320)
o Different intensity of spin projections:

> On Pb: M = 1 strongly enhanced, whereas M = 0 suppressed

> Intensity sum over spin projections comparable
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Significant J*“ = 1~ Spin-Exotic Wave
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o T =269 + 21142 MeV/c2 Hy: M =1
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