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Abstract
The Tohoku University Linac Center Project has been proposed. The existing linac will be improved

by adding two klystromns, replacing with new designed accelerating structures, and using a recirculation system.
The maximum energy and stored current are expected to be 1 GeV and 400 mA.
1.5 GeV dedicated storage ring will be built, and a lot of beam lines from bending magnets and
various insertion devices are utilized. Injection to the ring is done at full energy for reliable operation.
Electrons from the linac are accelerated in the booster ring up to 1.5 GeV and injected into the
storage ring. This ring has another features, a pulse stretcher ring which delivers continuous beam to nuclear

~ experiments, and a storage ring for the internal target experiment.
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Table 1. Electron Linac Parameters

Accelerating structure
RF {frequency
Quasi-constant gradient
Shunt impedance
Effective length
Number of structures
( main acceleration
( injector

( energy compression system

Number of klystrons
Typical operation

Pulse repetition rate

Energy gain (@ 100 mA4 peak)

RF input
Klystron
Peak power
Average power
RF pulse duration
Electron beam with (without)
Energy
Peak current
Beam pulse width
Average current
Energy spread with ECS

(Traveling wave)
2856 MH:z

27 /3 mode

73 MQ/m

20m

29

24)

4)

1)

7

300 pps :
20 MeV/structure

4.5 MW/structure

30 MW

36 kW

3.0 usec
recirculation.
1.0 (0.53) GeV
100 mA

1.0 (2.0) psec
30 (60) pA
0.1%

Table 2. Storage Ring Parameters

Electron energy
Circumference
(average radius
Straight section
whole/for insertion device
Number of bending magnets
bending radius
field strength
Quadrupole magnet
Sextupole magnet
Injection energy
Injection Method
Injection repetition rate
RF frequency
Harmonic number
Klystron
Storage current
Betatron frequency
v fvy
Beam size (bending)
a:foy
Beam size (straight)
a.foy
Beam divergence (bending)
/v
Beam divergence (straight)
H/V
Emittance
Momentum compaction factor
Energy spread
Bunch length (20)
Revolution frequency
Beam life time

1.5 GeV
115.256 m
18.343 m )

9.654/4.5 m
12

4m

1.251 T

48

36

1.5 GeV
one turn injection
max 0.2 pps
476 MH:z
183

100 kW x 1
400 mA

5.39/3.72
0.299/0.705 mm
1.064/0.349 mm
0.357/0.059 mrad
0.079/0.120 mrad
83.5 nm - rad
0.0098

0.064 %
19.1 mm (127 psec)

2.601 M H: (time 384 nsec)

12 hours
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Table 3. Stretcher-Booster Ring Parameters

Circumference
(average radius
Straight section for internal target
Bending magnet
bending radius
edge angle
Quadrupole magnet
Sexstupole magnet
(Booster-internal target mode)
Injection energy
Extraction and stored energy
Betatron frequency v,/ vy
RF {frequency
Harmonic number
Klystron
Stored current
Beam loading
Emittance
Energy spread
Damping time
Extraction
Repetition frequency
Dilatation factor
(Stretcher mode)
Energy
Repetition frequency
Duty factor
RF frequency
Harmonic number
Klystron
*monochromatic extractlom
Betatron frequency v, / vy
Injection
Extraction
Extracted current
Energy spread
*achromatic extraction
Betatron frequency v; /v,
Injection
Extraction
Extracted current
Emittance
Energy spread

115.256 m
18.343 m)
5.23m

16

4 m
11.25°

44

16

1 GeV

1.5 GeV

5.25/5.175

476 MHz

183

100 kW x 1

400 mA

44.8 kW Q1.5 GeV
403 nm - rad

0.064 % Q1.5 GeV
5.15 msec Q1.5 GeV
fast (booster mode)
max 1 pps

0.0469

max 1 GeV
300 pps

90 %
2856 MH:z
1098

50 kW x 1

5.46/5.20

two-turn injection
half-integer resonance
20 nA

0.014 %

5.325/5.20

three-turn injection
third-integer resonance
30 A

0.06 mm - mr

0.1%

BEBEY v R by F e —-

T =27 Y v rE

7. M. Oyamada and Working Group, Proc. 8th Symp. on Acc. Sci. and Tech., Saitama, 453(1991).
&¢ﬂ&%%ﬁ“ﬁuk%¢5ﬁ§ﬂ¢§%ﬁkk“¥¥74f/7Hnt/9 =)

BEEFESE. 4, 257(1991).

9. T. Tamae, T. Eguchi, T. Nakazato, R. Kato and O. Konno, Proc. 8th Symp. on Acc. Sci. and Tech.,

Saitama, 462(1991).

—120 -



