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‘ Pionic States

Repulsive s-wave interaction causes:
" binding energy reduced in 2p and 1s states
" width significantly reduced
" nuclear-pionic halo states

E. Friedman and G. Soff,
J. Phys. G 11 (1985) L37

H. Toki and T. Yamazaki,
Phys. Lett. B 213 (1988) 129
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Experimental setup

SHe momentum measurement — excitation energy spectrum
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Discovery of Deeply-Bound Pionic
States in Heavy Atoms (*°’Pb)
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T. Yamazaki et al.

Z. Phys. A355 (1996) 219



The 2%Pb experiment
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Interpreted spectrum:
- discrete bound states
nuclear background

- free m~ production
— p(d,*He)n® peak
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Pionic States in 20°Pb
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Why Sn target?

Neutrons in Shallow s state

(1s), peak formation — |arge

Long stable isotope chain

Systematic study in
Wide range of (N-Z)/A

1

|sotope shift measurement

Umemoto et al. Phys. Rev. C62, 024606(2000)



* Absolute energy calibration

Measured Energy Spectra
K. Suzuki et al. 2002

Deeply bound pionic 7s
states in 1231191155
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Monotonic shift in
binding due to isotopes
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Conclusion
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