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( RFQ=radio frequency quadrupole, DTL=drift tube linac, PISL=r-mode stabilization loop,

CCL=coupled cavity linac, ACS=annular coupled structure )



* Design of the 1-GeV Proton Linac
* BRSO

* RF source

X Jon source

* RFQ

* DTL ‘

X ACS
* Beam test in the low-[3 structure
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1 GeV
<200 LA average
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50keV 3 MeV ‘ 150 MeV

20 mA

1 mmmemrad

432 MHz
2.7 m

329 cells
800 kW

- 13 tanks
342 cells

1 GeV



« DTL ----- > Post coupler

« CCL ----- > p /2 mode-ACS
® Minimization of beam losses

« Minimizing the effects of transient and
transition

* Long pulse and low repetition rate
» Transition energies of 3 and 150 MeV
« Large acceptance and small emittance
« Longitudinal emittance

RFQ, instead of Cockcroft

f(CCL) =3 x f(DTL and RFQ)
® Reliable RF power source

« High power klystron
« Small number of tuning parameters

AU
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Ion source

Cold model Hot model Power test Beam test
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UHF Kly. Vacu-leak. back to France

Buncher design

~N| | L] &~

ACS low-cost model %

10

RF window test

10

Buncher Power Supply%?®  RFQ tuning

11

ACS high power test (f=0.52)

12

UHF Kly AT

Shield room Assembly Hall JLC T2

UHF RF power DTL tuning




RF power source in 1992

® |.-band
» After increase in PFN elements
from 35 to 50 (600 us)

- utilizes for rf power tests
¢ UHF

* RF power of 1.8 MW

on 1993.3.9
Further improvement, not critical

* Solid-state buncher power

supply
10 kKW, 432 MHz
® RF window for L-band klystron
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UHF Klystron P

Pulse length | Repetition | Rf power
lsec Hz MW
200 10 1.8
600 20 1.6

e e ]

1993/3/8,9




ER: St

RF window for L-band klystron

Takeuchi

¢ Ceramics HA997, water cooling 3L/min

Require- test- | test-
ment 1 2
Pulse length 600 375 560
us
Repetition Hz 50 50 50
RF power MW 6 5 4
Temp. °c 100 33.6 35.3

Temperature

40 r

25

20 L

35 |

30 |

2

3

4 5

RF power (MW)
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-mode operation

in cesium
¢ 1.2 tmmemrad (90% normalized)

® 20 mA

400 s pulse

400 s pulse

20 mA peak

12 mA peak

with cesium vapor

with cesium vapor

optimized parameters

|
i
|
i
i




Input energy 50 keV Output energy 3 MeV
Frequency 432 MHz Vane length 2.7 m
Minimum bore radius (.24 cm

RF power 0.8 MW

® Transverse emittance (90%) 1.1 mmmmrad
® Energy spread (90%, full) 0.03 MeV

® Phase spread (90%,full) 20 deg
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A new beam-dynamics design
procedure (KEKRFQ)

A full-scale cold model
PISL(mt-mode stabilization loop)

High-power model
RF test and beam test
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® Tuning of RFQ high power model

* Q =7300,78 % of calculation
¢ stabilization of the field by PISL
® decrease in the frequency

« -15 MHz / 32 rods

* decrease in Q by PISL
© =5% (Theory)
' =9% (Meausre.




st quad. - --- 2nd quad.---- 3rd quad. - 4th quad.
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SRR

CEREERREL

DTL in 1992

® challenging methods of making
components |

* Success in making PQM

* Success in fabricating drift
tube

* Success in machining taper
hole

* Rf input coupler

* Frequency tuner
® Assembling is in progress.
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Improvement in ACS

Kageyama

e CAD Computer Aided Design using

MAFIA

e Four-slots ACS
e (Cold and high-power model cavities

Theoretical Measurement
ZTT MQ/m 54 42
Q-value 24000 19000

ZTT 78 %

-5 % = surface

-17 % = slots

beta=0.78, E; = 4.5 MV/m




Symmetry O X

low-beta application X

Shunt impedance

Fabrication Q
Originality O X
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e Ability of components

¢ IS, RFQ, DTL, Beam line, Monitor
e High power rf test
Beam quality in low-[3 part
e IS+ LEBT + RFQ + MEBT + DTL (5 - 10 MeV)

IS LEBT RFQ MEBT DTL ' HEBT
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