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Please report your samples, experimental methodesmuits, discussion and conclusions. Pleaseigdies and
tables for better explanation.

1. &% Name of sample(s) and chemical formula, or contjpws including physical form.

CsHg + CCl, (3% and 33%) mixture, §Elg, CCl,.

2. ERAERVER (RBRIIEAWLIGENTHE . TOEHZELRLTZEL,)
Experimental method and results. If you faileg¢daduct experiment as planned, please describengas

A muonic hydrogen is one of the simplest exotiarathat consists of a muon and a proton. The chafge
proton is strongly shielded by a muon in the mudmnidrogen because the mass of a muon is 206 tiangsr
than that of an electron. The muonic hydrogen c¢#use in the substance like a neutron and appreacther
nucleus easily. Then, the muon is trapped deepandstate in the heavier nucleus and transferreldetanuon
atomic orbit of another atom. This process is kn@asra muon transfer process. The transfer prooessalso
in the case of a pionic hydrogen, which consistg pion and a proton.

In our previous study on pion transfer processjiwestigated a chemical effect in mixtures of ldjgamples
Pion transfer process occurs only from excited ipibgdrogen because lifetime of ground-state (age¥ipionic
hydrogen is very short. On the other hand, muonsfea process also occurs from ground-state muonic
hydrogen due to long lifetime of muonic hydrogery. @mparing transfer processes from pionic and ricupn
hydrogen atoms, we can investigate the contribuitmrchemical effect in transfer process from grbgitate
and excited-state exotic atoms separately. Inwvlugk, we performed muon irradiation foglds + CCl, and
CgH1, + CCl, system and examined chemical effect for muon tearfisom ground-state muonic hydrogen.




2. EBRAERUVEER (DDF) Experimental method and results (continued)

We selected the following samples for measurent@sht; + CCL (3% and 33%) mixture, dEl;, + CCl, (3% and
33%) mixture, pure gHs, pure GHi,, and pure CGl These samples were sealed in the aluminum boitlesl &
mL volume. Muonic X-rays, which are emitted aftermhation of muonic atoms, were measured by Ge tigte
to determine muon capture probability for each atom
Figure. 1 shows the experimental muonic X-ray spectfor GH;, + CCl, (33%) sample. Muonic X-ray
originated muon capture in carbon and chlorine atamre clearly found. The relative intensity of(&4+3) / Cl
(4-3) and CI (4-2) / Cl (3-2) inglH1, + CCl, mixture sample was smaller than that in pure,Gample. The
difference indicates that initial state (princigald angular momentum quantum number) of the muptued
by chlorine atom in gH;, + CCly mixture sample is different from that in pure ¢€ample. Because the mu
transfer occurs in £, + CCly mixture sample while no muon transfer in pure £&mple, it seems that th
muon transfer process changes the initial statheomuon captured by chlorine atoms gHG + CCl, sample.
In fact, some differences on muon initial statesrbyonic atom formation processes have been rep
previously [2]. On the other hand, ik + CCl, sample, although the muon transfer also occuespthonic
X-ray structure of that was similar to pure ¢G€ample.
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Fig. 1.: Muonic X-ray spectrum for¢d;, + CCl, (33%) sample. CI
(n-n") means muonic Cl X-ray emitted with muon deation from
principal quantum number n to n’.
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