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Design of MEBT Short Q-magnets with Large Bores using MAFIA for the JHP Proton Linac
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ABSTRACT

A radio-frequency quadrupole (RFQ) linac and a drift-tube linac (DTL) are under development for the 1-GeV high-intensity
proton linac of the JHP. The design of quadrupole magnets to be used in the medium-energy beam transport line (MEBT) from RFQ to
DTL is described in this paper. 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. Therefore, the multipole components of magnetic fields arising from
the leakage flux should be minimized by choosing the pole-piece shape on the basis of the three-dimensional analysis. The integral of
the field gradient along the beam axis could be flattened within 1x10™ from the beam center to the bore radius.
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(GL=[Z, G(z2)dz) ¥, (1) Mechanical

bore diameter [mm] 35 35 35 35 35

core length [mm)] 60 50 50 70 50

tum number of coil [tums/pole] 20 17 14 21 13

(2) Electric,magnetic and thermal

current [A] 185 177 181 202 177
":;F \ 6 RIRSCIE field gradient [T/m] 389 335 82 429 256

\ PN max field gradient(300A) [T/m]54.4 54.1 46.1 57.3 43.2
7 / 0%’ Flljf*(}f;’jk ff) field effective range [mm] *+10 +10 +10 10 =10

o |la R22.0 =Ll resistance [mQ] 303 26.8 18.2 388 181
g ]\ inductance [mH] 60 40 17 9 14
e : AT [C] 133 120 8.4 188 84

b5 Hyperbola;2XY=17.5 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

O _ water pressure drop [kg/cm?] 2.4 2.2 1.5 3.0 1.5
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<+ Table 1 Parameters of the quadrupole magnets
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