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B Pion/Muon Capture Process on Molecules
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B Example of Chemial Effects on the Capture Process

Z. Law of Fermi-Teller

Chemical effects: Oxygen effect

a=15 (Periodic behavior)
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n=—1 neT0s Fig. 1. Ratios A(Z/0) of atomic capture of muons in oxides Z,0f as a function of Z. The experimental
0.1 L e data are compiled from refs. '27!%). The dotted-dashed line cofresponds to predictions according 10
! 10 . 100 papiel's formula ), the chain-dotted line to those of Petrukhin and Suvorov %), the solid line (triangles)
z/'z to those of this work, case (p).
—: W(Z)/W(Z*)=(Z/Z*)"
Z Law (n=1) — nonconforming in most cases Analysis by LMM model

ex. Hydrogen effect (n=3) —LMM model

(Schneuwly, et al.)
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B Experimental Setup
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B Overview of the new
setup for low energy
photon measurement

B Interior of the new measuring
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B Chemical Effect in the Pion Transfer Process

TP

H\ C H
~ N

N (alkanes) < A (Benzene) '—>St1'uctu1‘e Effect

. i — JU — H—Z Ref.: A. Shinohara, et al., J.
H H Radioanal. Nucl. Chem. 239, 169-

173 (1999).; T. Muroyama, et al.,
ibd., 239, 159-163 (1999).

Refs.: A. Shinohara, et al., Phys.
Rev. A, 53(1) (1996) 130-138

AH-H)> \H-Z) — Atomic State Effect

@ Pion transfer rate is influenced by chemical structure around the atom

involved in the transfer process.
@ Pion transfer rate is depend on the atomic state (excited state) of pionic
hydrogen, which is affected by the chemical environment of the relevant

hydrogen.
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FIG. 1. Time distribution of the muonic Ar 2p-1s events
measured in a H,+(2.02% Ar) mixture at 14.9 bars. Dotted
line: fitted function for direct capture. Dashed line: fitted func-
tion for transfer from hydrogen. Solid curve: total fitted func-
tion. '
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FIG. 2. Muonic Lyman series in argon by (a) transfer from
hydrogen in a H,+(2.02% Ar) mixture at 14.9 bars, (b) direct
capture'in pure argon at 1.5 bars.

Ref. R. Jacot-Guillarmod, et al., Phys Rev. A., 39,387 (1989).
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timing spectrum
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