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Abstract
HIMAC (Heavy lon Medical Accelerator in Chiba) twin synchrotrons have worked very stably in
spite of no beam feedback since commissioning in 1994 because a new practice of a symmetric
three-line circuit of power supplies and magnets provides very-low noise which is essential for high
accelerator performance. At that time in 1994, a three-line circuit theory of such lamped circuit
elements as power supplies and magnets is clear but a theory of three-conductor transmission-line of
three wires was not clear. Prof. Hiroshi Toki has found a new theory of not only three-conductor
transmission-line but also multi-conductor transmission-line in early 2008 on the basis of
coefficients of potential per unit length instead of coefficients of capacitance per unit length which is
familiar in the well-known theory of such two-conductor transmission-line as Lecher wire and
coaxial cable. Based on the new practice and the new theory, magnets of J-PARC/MR were
symmetrically connected with three wires in the late 2008 and MR has succeeded to accelerate
30GeV protons just after completion of the wiring. Historical survey of the practice is described in
the first half of this paper as a succession of fortune; for example, common-mode current of wave
type propagating through the earth was observed as a phenomenon of reflection due to open end of
three wires in INS TARN2 and impedance matching to the earth for common-mode current at the
end was very helpful for improvement of wave form of noise in KEK 12GeV Proton Synchrotron.

Technical and theoretical survey is given in the second half of the paper.
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