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HIGH PRECISION STUDY OF MUON CATALYZED FUSION
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During 1994 = 1996, a series of muon catalyzed fusion (pCF) experiments was performed in a high
intensity muon beam at PSI by the PSI-PNPI-IMEP-LENL-TUM collaboration. These experiments
almed at detailed studies of the muon catalyzed dd fusion (dpd fusion) in Dy and HD gases. A time-
projection hydrogen ionization chamber was used to detect the muon stops and the dd fusion reaction
products. The applied experimental technique allowed to determine with high absolute precision
the major parameters of the processes involved in the dpd fusion. This report presents the results of
final analysis of the experimental data. The obtained results are compared with calculations based
on recent pCFE theories.



Anderson&Neddermeyer discovery of p
Frank idea of uCF
pdu — He + (5.3 MeV) vs. 7 — pu(4.2MeV) + v (Lattes, Occhialini, Powell)

Sakarov physics model and energy production

=~ 150 fusions/p, = 2.5 GeV/u

worldwide effort

ddp model case for resonance mechanism
1979 Kammel et al. discovery of hyperfine effects

2007 Balin et al. final analysis of 1994-1996
PSI-PNPI-IMEP-LBNL-TUM




dji + Do — [ddy, de] ™ + e~ [l dj + D> — [ddy, dee]”

Gift of Nature




ddyp —3He + p+n (3.27 MeV)
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TABLE V. Results of the fit to &, , and A, , and theoretical values.

Quantity Fit Calculation Ref.
€;; (meV) —1966.1(2) —1966.2° [34]
-1
Ay {-\"'_“Sl )_1 0‘044(5)? TABLE XIII: Relativistic and other corrections (meV) to the
Ay (€V7 us™) <1.0 non-relativistic binding energy 77 of the (J=1,v = 1) level
N in the ddp molecule [50].
% ?'f_(g j}l '(0) - 314(33) Vacuum polarization 8.720
f Xf (a;_—O. ;g; ' ig?ﬁg% Electromagnetic s:tr'uc'ture of nuclei —71.675
i Relativistic 1.650
*Includes an estimated ddu finite-size correctioniof +( Finite size correction 1.46
Nuclear polarization 0
7 : Total shift 10.16
10" of muonic Rydberg energy . Non-relativistic energy 77 -1974.985 [26]
Total energy 11 -1964.83
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; pdp  — 3He (0.2 MeV) + p (5.3 MeV)

S *Hep —3H (1.9 MeV) + v
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ddp — (CHep)* + n
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“survived muon method”
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€ structure:
Coulomb isospin breaking
amplified by nearby P states
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50-300 K, 1% absolute precision, D, and HD data



