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概要(ABSTRACT)

The guiding principles used for the design of the proton 1mac for the Japanese

Hadron Project (JHP) ai℃presented explicitly. Applying the guiding principles to

a frequency of around 400 MHz for all of the high-b linac, drift-tube linac①ⅡV

and RFQ linac・Rationale for this choice is presented and the feasibility of this
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Among possible High Mean Power Accelerators  we ai℃going to discuss on

linacs with high average beam currents・It is noted that the 90% normalized emittance is
used throughout this ieport.
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the beam cun℃nt, time s伽cture, emittance and so forth sometimes modify the
叩timum design drastically.

together with a high repetition rate and u肋nately a continuous beam, since the peak Ｖ

som℃e becomes very expensive for the fCnowing reasons.

power・In general it is advantageous to reduce the number of rf sources by

soⅢ℃e is rather increased as the pulse is lengthened.

'、

power dissipation is inversely proportional to the length・The optimum length is
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So far we have been taking into account the cost of the㎡power source only. In

efficiency is anther伽portant factor which should be taken into account. Sometimes

power soｍ℃es, cavities and buildings. Then, the high total shunt impedance
becomes mo肥Ⅲnportant factor.

町

the beam acceptance of the accelera血g cavities decreases.
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We believe that everybody is agiecable to the six principles listed above. On the
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This is as important as enlarging the acceptance in the high-energy i巳gion. Although

is probably related to the emittance growth arising金℃m the non-linear space-charge
effect・Since the space charge is most effective on the low-energy beam, the

transmission is sufficient・It should be warned that too large acceptance of the low-
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Power Accelerators" at present・For the time being, consider a linac characterized by a
'、
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Average cunent

冗mm･mrad

４



emittance of 1冗mmmrad is around 100 mA. The principles 3) and 4) tell us not to

conclusion that we should use a frequency of around 400 MHz (UI丑ﾏ) for all of the

frequency of the high-B linac at first. It is intei℃sting to note that the UHF band has

positron storage rings and high-intensity proton linacs. First, the sizes of UI丑7cavities
and klystrons ai℃sufficiently large for their cooling under the CW (continuous wave)
operation. Second, the bore radius should be sufficiently large in order to ensuielong

the increase in the frequency can hardly improve the shunt impedances．(The
improvement is possible only if the s【Ⅲe figure is kept) Third, UHF is the practically
lowest frequency for the use of klystrons, which we beUeve ai℃mo肥肥liable than other

WhataboutthefrequencyoftheDn‘？Ｗｈｉｃｈｏｆ２００ｏｒ４００ハ柾iz should be
chosen？Itappearsthatthecmceof400ハ征iz is disadvantageous as compared with 200

be reexamined as follows・The discussion ai℃divided into two parts; the low-energy

，
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In contrast to the apparent disadvantages of the UI丑7version, its advantages ai℃

power SOIⅡ℃es can be used for both the high-B linac and the DTL. As mentioned above.

MHz for the RFQ linac・This is advantageous regarding the emittance growth in

RFQ. As stressed i℃peatedly, the acceptance and the cooling are most important factors

RFQ is inversely proportional to the sq吸鵬of the frequency, if the maximum surface

cunent is 1伽ited by the beam loss in the high energy region of the linac rather than the
physically acceleratable cunBnt・Even if the high cunent can be emitted from the RFQ,

radioactivity. If the tail and halo aieclosely related to the emittance growth arising from

possible. Since the emittance growth in a higher-fi℃quency RFQ is smaller than that in a
lower-frequency RFQ, the higher ft℃quency is advantageous regarding the suppression

the transverse emittance lower than the acceptance of the RFQ which is around 1冗

these problems it is interesting to note that a recently devised PISL(冗-mode stabilizing

、
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thermal detuning can be compensated by the tuning plungers・Now we can lengthen the

Another problem is if it is possible to cool the RFQ down to, for example 80℃・

for the JHP. Unfortunately the ACS becomes considerably large for the UI丑ﾏband.

leason. (This structure is sometimes refeied to as an on-axis coupling structure (OCS).)
When the nose cones are machined in order to improve the s加nt impedance, the
electrical coupling through the beam pipe becomes too small. Then, in order to伽prove

uncontrollable quadrupole field, resulting in the emittance growth・Therefore, die APS

increases the coupling through the beam pipe・Another disadvantage of the APS as
compai℃d with other structures like the ACS, SCS (side-coupled structure)̂ "̂  and DAW

operation in the TRISTAN main ring for several years・Probably this structure has been
the most used under the CW operation among the冗/2-mode structures, which are
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The proposed scheme is shown in Fig.1 and Table 11. The cavity length was

ミ
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Fig.1        The scheme of a proposed 1-GeV, 100-mA, continuous-beam proton linac.
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Tbtal length
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１冗mm･mrad
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4.CONCLUSIONS

RFQ with an emittance of 1冗mmmrad and a cunent of 100 mA.
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