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BEZE(ABSTRACT)

A radio-frequency quadrupole linac (RFQ) and a drift-tube linac (DTL) are under
development for the 1-GeV high-intensity proton linac of the Japanese Hadron Project
(JHP). We developed several quadrupole magnets to be used in the medium energy beam
transport line (MEBT) between RFQ and DTL. Since the quadrupole magnets are short,
being comparable to (1.4 to 2 times as long as) the bore diameter, the leakage flux along

the beam axis is quite significant. In order to minimize the multipole components of mag-
netic fields arising from the leakage flux, the pole-piece shape were determined on the
basis of the three-dimensional analysis by using the MAFIA code package. In this paper,
we describe the empirical results of the magnetic field measurements of the quadrupole
magnets. Each of the multipole components is less than 0.3 % of the quadrupole compo-
nent.
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ABSTRACT

A radio-frequency quadrupole linac (RFQ) and a drift-tube linac (DTL) are under development for the 1-GeV high-intensity proton
linac of the Japanese Hadron Project (JHP). We developed several quadrupcle magnets to be used inthe medium eneggy beam transport
line (MEBT) between RFQ and DTL. Since the quadrupole magnets are short, being comparable to (1.4 to 2 times as long as) the bore
diameter, the leakage flux along the beam axis is quite significant. In order to minimize the multipole components of magnetic fieldsarising
from the leakage flux, the pole-piece shape were determined on the basis of the three-dimensional analysis by using the MAFIA code
package. In this paper, we describe the empirical results of the magnetic field measurements of the quadrupole magnets. Each of the

multipole components is less than 0.3 % of the quadrupole component.
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QF:focusing quadrupole magnet
QD:defocusing quadrupole magnet
feeeeet GV:gate valve
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bore diameter [mm] 35 35 35 35 35

core length [mm] 60 50 50 70 50

tumn number of coil [turns/pole] 20 17 14 21 13

(2) Electric.magnetic and thermal

current [A] 185 177 181 202 177
field gradient [T/m] 389 335 28.2 429 25.6
max field gradient(300A) [T/m]54.4 54.1 46.1 573 43.2
field effective range [mm] +10 +10 *10 +10 %10
resistance mQ] 30.3 26.8 18.2 38.8 18.1
inductance [mH] 60 40 17 94 14
AT 19 13.3 120 8.4 18.8 84
flow rate of water  [liter/min]}1.88 1.88 1.88 1.88 1.88
number of water circuits 4 4 4 4 4
water pressure drop [kg/cm®] 2.4 22 1.5 30 1.5

Table 1 Parameters of the quadrupole magnets
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