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Abstract

The decay muon beamline (D-line) at the Materials and Life Science Experimental Facility (MLF) in J-PARC has two
experimental areas (D1, D2). In the D1 area condensed matter physics experiments are mainly carried out using surface
muons (30 MeV/c). While the muon momentum can be adjusted according to the experimental condition, in recent years
experimenters require to use muon beam with higher momentum (>90 MeV/c). However, the triple quadrupole magnets
(D1 triplet) installed just upstream of the D1 experimental area is limited to transporting muons with 70 MeV/c at most.
Therefore, an existing high-momentum-capable triplet was upgraded to be used as a new D1 triplet by modifying the
magnet pitch and fabricating a new base. The performance of this D1 triplet is evaluated by comparing the parameters
before and after the upgrade, and the GL product is optimized for the beam optics.
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Figure 1: Decay muon beamline (D-line).

Table 1: Parameters of Current D1 Triplet

Current D1 Triplet
Momentum [MeV/c] 90
Field gradient [T/m] 2.7
Magnetomotive force
[A*Turns] 24170
Number of coil turns 43
[Turns/coil]
Bore diameter [mm] 300
Pole length [mm] 300
Excitation current [A] 504
Excitation voltage [V] 51
Water flow[L/min] 10.8
Flow speed [m/s] 1.6
Temperature rise of 34
cooling water At[°C]
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Figure 2: Current D1 triplet.
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& Figure 4: New D1 triplet.
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Figure 5: Excitation curve of DQ10.
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Figure 6: Comparison between calculated and measured
magnetic field of DQ10, DQ11 and DQ12 at 450 A.
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Figure 7: Comparison between sum of individual

excitations and simultaneous excitation at 450 A.

Table 2: Comparison of GL Integration at 450 A

Individual Simultaneous Raito
excitations[T*m] | excitation[T*m] [%]

?(? 0.125 0.124 98.858

?? 20.119 L0.116 97.486

?S 0.125 0.124 98.858
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Table 3: Parameters of New D1 Triplet

new D1 Triplet
Momentum [MeV /c] 90 120
Field gradient [T/m] 2.7 3.6
Magnetomotive force
[A*Turns] 24170 32230
Number of coil turns 7
[Turns/coil]
Bore diameter [mm] 300
Pole length [mm)] 300
Excitation current [A] 336 448
Excitation voltage [V] 51 68
Water flow [L/min] 25.6
Flow speed [m/s] 1.9
Temperature rise of cooling 10 17
water At[°C]
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Figure 8: Beam envelope of new D1 triplet.
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