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In 2008, Sugamoto studied number theory, by
proposing quantum mechanical models and string-
like models at zero and finite temperatures. In
these models the factorization of number into prime
numbers is viewed as the decay of particle into
elementary particles conserving energy. The one-
loop vacuum amplitsudes and the free energies
are compared to the zeta functions. The modular
symmetry is shown to break down into the additive
integer group after the interactions are swiched
on. The paper entitled by “Factorization of number
into prime numbers viewed as decay of particle
into elementary particles conserving energy” was
published in Progress of Theoretical Physics 121
(2009) 275-288. He also wrote a paper entitled
“BRST structure of non-linear superalgebras” in
collaboration with M. Asorey (Zaragoza U.) , P.M.
Lavrov (Zaragoza U. & Tomsk Pedagogical Inst.) , O.V.
Radchenko (Tomsk Pedagogical Inst.). The paper will
be shortly published in Journal of Modern Physics.

Sugamoto continued to support the research
and development of gravitational wave detector
ongoing at the National Observatory with the
graduate students, Keiko Kokeyama (D3), Yaka
Wakabayashi(D1), and Erina Nishida (M2).
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In 2008, Sugamoto supervised the graduate
thesis for the 4th year students (Akira Matsuo and
Yumiko Aida). The title of the thesis was “on LHC
Experiment” . His graduate student Erina Nishida
graduated the master course by writing the thesis
entitled “Proposal on the measurement of quantum
efficiency of photo-diode using radiation pressure
in the third generation gravitation al detector” . His
graduate student Keiko Kokeyama wrote the doctor
thesis entitled “Development of displacement- and
frequency-noise free interferometer for gravitational
wave detection” , and finished the course.
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