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@ Motivations m
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@ Use heavy nuclei as clean source of quasi-real photon flux (Primakoff method)
— measurement of 7~ interactions

@ 7y — 37 controlled by Chiral-Perturbation theory (LO up to about 5m;)
= experimental test at COMPASS.
Higher energies: loops and diagrams with p(770) meson

@ Primakoff method can be also used to determine radiative widths I'(7~y) of
mesonic resonances — investigation of known widths and search for new
radiative decays or upper limits

@ Measuring of production phases of electromagnetic and strong interaction
— detailed insight into the production mechanisms and their interference
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Production mechanisms: t' dependence
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@ Resolution att’ — 0

before resolution

after resolution
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@ Negative reflectivity component
“produced” by angular smearing

@ Full coherence for 37 appears broken.
Traditional approach: PWA with
rank=2

@ In this analysis: rank=1 introducing
decoherence as p;; = r;; T; T}"

@ relative phases proven (by MC study)
to be not distorted by resolution
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@ Major intensities in m(3)-bins (acceptance corrected) m
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@ Primakoff signal extracting T
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@ a1(1260) and a2(1320): fits in two regions of t’ m
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&2 a1(1260) and a2(1320): fits in ' bins
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@ t'spectrums of a2(1320): comparison with E272 result m
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& Various Primakoff produced JPC-intensities m
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Intensity

Phase (degrees)

): fits in t’ bins
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@ JPCM = 2++1 and 2-F1 (red: Primakoff only) T
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@ JPCM = 2++1 and 2=*1 phases in t' bins
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@ Primakoff production of a1(1260); bottom left: E272 result T
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@ Primakoff production of exotic 1~ m
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@ Conclusions Tum
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@ Primakoff contribution in 7~ Pb— 7~ 7~ 7" Pb in COMPASS 2004 Pilot run

@ Sharp Coulomb spike ¢ — 0 already in raw data. Statistical substraction method
reveals the specific Primakoff m(3w) spectrum (very different from dominating
diffractive pattern).

o Detailed study with special PWA:

M=1 total mass spectrum found similar to stat. substr. result.

e M=1 intensities with much narrower t’ distribution than expected for strong production
— Coulomb contribution

@ M=1 production phases of a, and =, (relative to M=0) show rapid increase as function
of t/

@ a,(1320) att’ <0.01 predominantly Primakoff produced
@ m»(1670) att’ <0.01 shows both Primakoff and strong contributions
@ Interference effects between electromagnetic and strong amplitudes visible

D. Ryabchikov — Study of interference of Coulomb and strong diffractive production of 7= — ystems produced off Pb target at COMPASS 17/18



mm

Technische Universitat Miinchen

@ Detailed study of interference effects for Coulomb and strong production
amplitudes by modelling of ¢’ dependence using Glauber theory

@ Determine I'(7y) for a»(1320) and 72(1670)
@ Obtain '(7) upper limits for a;(1260) and 71(1600)
@ Possible future measurements:

e using both 7=~ and =+ beam - Coulomb phase flips sign — experimentally disentangle
Coulomb and strong contributions, determination of absolute production phases
o different beam energy and nuclear targets
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