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“Discovery of Temperature-Dependent Phenomena of Muon-Catalyzed Fusion in

Solid Deuterium and Tritium Mixtures”

» due to the resonant molecular formation in

t/l+D2+D2

» Importance of the resonant state of dtu
mesomolecules




distribution of muon catalysed t-t fusion"
* No shallow bound state in ttu

* ). can be estimated using "in-flight" fusion model?
= No T dependence




as a function of T

* Large Enhancement of the cross section by p~
() = fu00(E)

* Fluctuation of f,, <= Chaotic dynamics of the 3-body
system
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Variational calculus leads Hamilton Equation with Constraint:
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Rcoll =7r1p — I'T] Pcoll = pp — PT; F|C3°” — Pcoll
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Tunneling penetrability: II1(E) = (1 + exp (2A(E)/Rk)) "
.A(E) _ fr';a Pcoll dRcoII
without muon = I1,(E)

Enhancement factor: f, =II(E)/IL,(E)




Enhancement factor
and _
Variance XY = f2 (f.)




Muonic Motion
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S(E) 6—271'17(E)
=

S(E) = 0.20 — 0.32E + 0.476E*[MeVb)]
(for the t + t reaction)

S. Winkler et al., J. Phys. G 18(1991) L147
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E.,=60.keVgaussian
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E.n=2.99keV
U,,=4.9keV
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Reaction Rate of the t+t
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Reaction Rate of the t+t

®--0--90--0--0--9---0 4

9,
A
>
)
V
%

- with av. fu PY

with Afu °

10-2 . | . | L . L3
102 10° 10 10* 10°
TIK]




Reaction Rate of the t+t
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eaction rate ana u cycling rate
* Numerical simulation by the CoMD

* A characteristic change of the slope of AU, /U, at the
lonization energy of the . molecule.

* Fluctuation of o contributes to enhance the RR

* Obtained RR has no T dependence in the low T
region, as expected. However it is smaller than exp. u
cycling rate
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