[2R2 sz

LAV

2 HF—FUED Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

Beam Monitor Development for the RF Cavity Tuning of High-Intensity
Proton Accelerator Facility

OoOoOoooOod
OoOoOoooOod

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 102080,

Conferred date:2016/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(8 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

o flE=ra®— B FREAL GO = W

Department of Academic Degree Requested Doctor of

FERA - - FREER (F) -

Student’ s Name Academic Advisor(main)

fegEE &)
Academic Advisor(sub)

S (FEIC 800 FEFEEE)
Thesis Summary (approx.800 English Words )

The present thesis describes a beam monitor development and tuning results using the developed beam monitors
in the linac of Japan proton accelerator research complex (J-PARC).

The thesis consists of the following nine chapters.

Because the thesis mainly refers to the beam monitor development to meet with the project of output energy
upgrade of J-PARC linac, the outlines of the J-PARC history and the linac upgrade project are introduced in the
first chapter (Chapter 1). Also the objectives of the beam monitors developed in the project is mentioned.

After the introduction, tuning strategies are introduced to prepare the explanation of the beam commissioning
using the newly developed beam monitors. Before the descriptions of each beam monitor, a beam monitor layout
which is strongly contributed to the tuning strategies is introduced and the design specification are summarized
in the chapter (Chapter 2).

From chapter 3 to 7, basic ideas of the design and fabrications of the beam monitors are introduced. Chapter 3 is
for a beam current and phase monitor, chapter 4 is for a beam position monitor, chapter 5 is for a transverse
profile monitor, chapter 6 is for a longitudinal beam profile monitor and chapter 7 is for a beam loss monitor.
Theoretical calculations and analyses are conducted for the beam monitor designs of the beam monitors to be
installed in the energy upgraded beam line and some of the results are shown. For the upgrade project, we chose
annular-coupling structure linac (ACS) cavities. The most important tuning after the project is the longitudinal
beam profile matching at the injection point of the new ACS cavities because the acceleration frequency of ACS
is thrice of the SDTL. Both the transverse and longitudinal beam profile monitors are developed and improved.
New tuning strategies using these profile monitors are also introduced in these chapters. These chapters refer to
the characteristic data obtained from on- and off-line tests. In the last of these chapters, the configurations of the
beam monitoring system of the linac are introduced.

Newly developed beam monitors are commissioned to check the proper functioning of monitors and used for the
beam dynamics studies. Finally a beam commissioning using the newly developed beam monitors and an
interlock systems are discussed in Chapter 8.

The last chapter (Chapter 9) summarizes the beam monitor developments for the energy upgrade and shows the

results of their beam dynamics studies together with the conclusion of thesis.
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