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Fig. 1. Radial distribution of muon decay position in gaseous hydrogen with small admixture
(Cd=lCT3 - solid line, C^=10~4 - dashed line) of deuterium. Gas pressure is 10 bar and its temper-
ature equals 300 K.
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Muon Catalyzed dd Fusion in 3 K Solid Deuterium
A. Adamczak and M.P. Faifman1

1 Russian Scientific Centre, Kurchatov Institute, Moscow, Russia

Monte Carlo simulations of muon catalyzed dd fusion in solid deuterium, using the previously
calculated resonant dd/i, formation rates [1,2], have been performed for different conditions. In Fig. 1
shown is one of the calculated time spectra of fusion neutrons from deuterium frozen at 3 K. The
calculations describe the conditions of already finished experiments (TRIUMF, JINR) and planned
experiments (KEK-RIKEN-RAL). The strong fusion peak at short times (below some 60 ns) in Fig. 1
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Fig. 1. Time spectrum of neutrons from the reaction dfi+d -¥ dd/j, ->3He+rc. in 3 K solid ortho-
deuterium.

is mainly due to solid state effects. This phenomenon cannot be explained at the basis of the theory
developed for gaseous deuterium [1].
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Ramsauer-Townsend Effect in Gfyz-j-Hb Scattering
A. Adamczak and J. Wozniak1

1 Academy of Mining and Metallurgy, Krakow, Poland

Final analysis of the TRIUMF E742 experiment concerning the Ramsauer Townsend minimum
in o^+H2 scattering at about 5 eV has been performed. The experimental data, obtained using the
techniques of multi-layered solid hydrogen isotope films and the time-of-flight method [1,2], have been
simulated using a Monte Carlo code. The calculated differential cross section for cfyi+H2 process in
solid hydrogen, including accurately a few lowest partial waves and different solid state effects, has
given a very good agreement with the experiment.
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Muonic Atom Cascade in Hydrogen and Deuterium
E. Gula

Muonic hydrogen or deuterium atoms are formed in highly excited states and n-state distribution
has a maximum for n = 12. Then muonic atoms undergo fast deexcitation (the deexcitation time
< 10~1:Ls at the liquid hydrogen density, LHD). The deexcitation processes taken into account in the
calculations are radiative and Auger transitions [1], Stark mixing [2], molecular dissociation [3] and
Coulomb deexcitation [4,5]. In the first approach, the constant energy of d\i or pp. atoms during the
cascade was assumed.

The program is calculating Ka, Kp and K^ density dependence as well as the populations of dif-
ferent states as the function of time and density, taking into account all possible transitions between
different sublevels. The possibility of verifing the cascade model with experimental data exists because
Ka, Kp and K^ relative intensities have been measured with high accuracy in the wide range of hydro-
gen or deuterium densities between 10~7 and 1 of LHD [6,7]. It seems to be that Coulomb transition
rates are fundamental for muonic cascade calculations to get good agreement between calculated and
experimental data. Unfortunately, the big divergence exist between theoretically calculated Coulomb
transition rates assuming different models [4,5].

The possibility of scalling different transition rates or fitting them will allow one to investigate
how the relative X-ray intensities are sensitive to these rates.
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