Proceedings of the 22nd Linear Accelerator Meeting in Japan

The Stretcher-Booster Ring and The Future Plans

M. Oyamada, B. Feng, F. Hinode, T. Inoue, O. Konno, A. Kurihara, M. Mutoh, T. Nakazato,
M. Nanao, Y. Shibasaki, M. Sugawara, S. Takahashi, T. Tamae, T. Terasawa, S. Urasawa,
and T. Yamakawa
Laboratory of Nuclear Science, Tohoku University
1-2-1 Mikamine, Taihaku-ku, Sendai 982
S. Sato, and S. Suzuki
Physics Department, Faculty of Science, Tohoku University
Aoba, Aramaki, Aoba-ku, Sendai 980-77
M. Watanabe
Research Institute for Scientific Measurement, Tohoku University
2-1 Katahira, Aoba-ku, Sendai 980-77
M. Kato
Accelerator Laboratory, High Energy Accelerator Research Organization (KEK)

1-1 Oho, Tsukuba 305

Abstract

The Tohoku University Stretcher-Booster Ring(STB) was approved in 1995 and will be
completed this year. This ring plays three roles: the pulse beam stretcher, the booster and the storage
ring for the internal target experiments. It has four 3.1 m long straight sections and its circumference
is 50 m. The maxmum energy is 300 MeV as the stretcher and 1.2 GeV as the booster.

This paper describes the 1.5 GeV Storage Ring project and also the 500 MeV New Linac plan.
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Table 1. Parameters of the STB.
Machine Parameters

Figure 1. The layout of the STB.

Circumference 49.7512 m. Table 2. A quater lattice of the STB.
Lattice DBA Configuration
‘Super Period 4 0,-QF-0,-QD-0,-BM-0,-QC
Betatron Tune v, =3.300 -0, -BM-0,-QD-0,-QF -0,

Vy= 1.200 Drift space
Momentum Compaction o = 0.037767 0, 1.5625 m
Factor 0, 0.50 m
Chromaticity €, =-5.7861 Bending Magnet BM

g, =-4.9791 Bending Angle 45°
RF Frequency 500.1/2856.24 MHz Bending Radius 3m

Beam Parameters Length 2.355m

Stretcher mode Edge Angle 0°
Energy 300 MeV Quadrupole Magnet QM
Energy loss per Rev. Ug=2.39X 10™* Mev Length QF=QD=03m
Energy Width AE/E=1209%10" QC=04m
Damping Time T,=7.921X 107" sec Bore Radius R=0.05m

1,=7.921X 10_'1' sec Focus(horizontal) QF k =2.0617 mf
1,=7.921X10"" sec QCk=2737m"
Emittance £,=8.585X10" m - rad Defocus(horizontal) QD k =-2.2287 m™
Booster mode Modulated Quadrupole Magnet PQM
Energy 1.2 GeV Length © 0.1m
Energy loss per Rev. Up=6.11X 10'2 MeV Bore Radius 0.05 m
Energy Width AEE=58%10" k=02m"

Damping Time

1,=7.23%10" sec

Modulated Sextupole Magnet PSX

T,=6.51X 10 sec Length 0.1 m
T,=3.10X 10" sec Bore Radius 0.06 m
Emittance £,=1717%X10" m - rad k=10m"
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Figure 2. Alignment errors of the STB Magnets.
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Table 3. Parameters of the RF system.

Maximum Energy 1.2 GeV 300 MeV
Maximum Current 300 mA 300 mA
RF Frequency 500.143 MHz  2856.24 MHz
Harmonic Number 83 474
Shunt Impedance 5 MQ 0.25 MQ
Over-voltage Factor 6.0 12
Acceleration Voltage 367 kV 2.87 kV
Quantum Lifetime 38 hours

Synchrotron Phase 80.4° 85.2°
Synchrotron Frequency 59.5 kHz 197 kHz
Klystron Output 100 kW 500 W
Wall Loss 27 kW 329 W
Number of Cavity 1 1
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Table 4. Parameters of the Storage Ring.

Machine Parameters

Circumference 188.5 m.
Lattice DBA
Super Period 12
Betatron Tune v, =12.20

Vy= 3.15
Momentum Compaction ¢ = 0.00145
Factor
Chromaticity E,=-46.8

éy =-14.2
RF Frequency 500.1 Mhz
Harmonic Number 312

Beam Parameters

Energy 1.2 - 1.8 GeV
Energy Width AEE=66%X10"
Emittance g, =7.3X% 10° m * rd

at 1.5 GeV
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Figure 3. Present 300 MeV Linac and New 500 MeV Linac
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