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This article present the result of theMuSun experiment, precisemeasurement ofmuon capture rate by deuteron
(Ld). The rate of the reaction µd(F=1/2)→vµ+n+ n is measured with precision 1%. That accuracy makes it
possible to fix the low-energy constant (LEC) in an effective EFT field theory in a model-independent way.
After that this makes it possible to reliably calculate the cross sections of weak reactions in two−nucleon pro-
cesses, for example, such as pp synthesis going to the sun p+p→d+e+ve or neutrino scattering on deuteron
ve+d→p+p+e-.
The experiment performed on a muon beam of the Swiss Meson Factory (Paule Scherrer Institute, PSI). The
experimental technique is based on measuring the rate of muon loss in deuterium by registration Michel elec-
trons. The basis of the setup was a time-projection chamber (TPC), an active target filled with deuterium.
Decay electrons were detected with a geometric efficiency of 70% by two external cylindrical proportional
chambers and scintillation counters. The measurements were carried out at a deuterium temperature of 31 K
and a pressure of 5 bar. For additional isotopic purification of deuterium, a cryogenic separation was used,
which allows to reduce the concentration by protium to the level of 10-4. In this case, the correction of Ld
associated with the pd synthesis is less than 1 Hz. To reduce the amount of heavy elements in deuterium, a
cryogenic circulating purification system was developed. This allow to reduce the presence of impurities in
deuterium to 0.5•10-9. Measurement of such a low concentration of impurities was carried out by chromato-
graphic method with cryogenic concentration. In order to reliably determine the Ld correction associated
with muon capture on impurities, which is 99% nitrogen, an additional experiment was carried out on a muon
beam with the addition of 2•10-6 nitrogen. As a result, the muon transfer rate to nitrogen LdN= 2.2(1)•1011
Hz was measured and corresponding correction to Ld was determined as 1.5 Hz.
At the end of MuSun experiment 1.2•1010 useful events were collected, events with the muon stopping in the
sensitive area of the TPC with registration of the decay electron. The statistical error of the measurement is 4
Hz. Themain systematic correction to the µd capture rate connects with muon losses in the dd fusion reaction
µdd→3Heµ+n. It is reliably calculated as 8.0(1)Hz.
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