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- What is a muon ?

Muon is an elementary particle first found in the cosmic ray in 1937. Muon is now

produced in large numbers by using accelerators.

Charge  Spin Mass Lifetime
ut +1  1/2 106 MeV (1/9 of Proton) 2.2us
u= -1 1/2 106 MeV (207 x Electron) 2.2 us

Structureless (point-like) particle and interacts mainly electromagnetically with atoms
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Pion (m) production by accelerated beam
p(n)+ N — =% 4+ X....

Muon (u ) production by mu decay
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INTRODUCTION;

MUON FOR HUMAN LIFE
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FUSION ENERGY AND MUON
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PRINCIPLE OF uCF

Removal of Coulomb Repulsion J

Nuclear Fusion at Short Distance
1000 fm
<>
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HQI FuS.IOF‘ Muon Catalysed Fusion
Climb barrier by thermal Coulomb barrier disappears
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MUONIC MOLECULE : BASIC PROPERTIES
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FORMAION OF MUON MOLECULE

Auger Formation Agrs = 10%s™

(de),(tu) + D, —(dda),(dtu) + (de) + e
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PRESENT UNDERSTANDING
OF

wCF PHENOMENA

1. Typical Experimental Arrangement
UCF Experiment at RIKEN-RAL
Realization of “Long-Term” & “Controlled”

Nuclear Fusion Reaction

3uW (10° Fusion/s) via 160 kW ISIS-RAL
more than 300 days fusion production

2. Recent Important Discoveries

N. Kawamura, K. Nagamine et al.
Phys. Rev. Lett. 90 (2003) 043401-1

7 Anomalous (" Regeneration in Condensed D-T

Y, = A W=w'(1-R h
S A FAW = o (1 - R) + others

w Triple Collision Effect in Condensed D-T
(upto ¢ = 1.5)
}\'c(}\'dtu-Dz) oc q) ’ }\'cobs oc ¢2

tu+D,+D,” — [(dtn)d2e ]+ D,”



I'C+

~y DOSIUVQ ion
s e

= ol

~ ;T

800MeV carbon negatxve pion

proton nucl eus

®
@
*
»
™
°
™
™
°
.
v
®e

pion

/Sol enoid Magnet
muon

RIKEN PROJECT

o l

POLARIS 2

iRis @y OSIRIS
o

HEP Test Beam

"
3 A
70 MeV H ~ Linac
u





