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Abstract

The muon anomalous magnetic moment (g —2) and electric dipole moment (EDM) are one of the physical quantities
for which new physics is expected. The J-PARC muon g — 2/EDM experiment aims to measure the muon g — 2 and
EDM precisely by the novel method. It plans to use a low emittance muon beam, which is achieved by re-acceleration
of ultra-slow muons generated from thermal muonium production and laser dissociation. In order to accelerate the ultra-
slow muons, a muon linac has been developed. The muon linac in the low beta part consists of a 340-keV RFQ and a
4-MeV [H-DTL which operate with 324 MHz. In order to avoid substantial emittance growth, beam matching based
on real measurement between the different accelerator is important. Because the IH-DTL adopts an alternative phase
focusing (APF) scheme, the longitudinal beam matching is especially important in the low beta part. Therefore, we are
developing a longitudinal beam profile monitor with high time resolution and a transport beam line. First, we developed
a beam monitor and evaluated time resolution by test bench with photoelectron. The result is 65 ps in RMS. Next, we
studied the emittance growth in the IH-DTL with several beam parameters. In this paper, the results of the beam monitor
test and adjustment the twiss parameter are reported.
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Figure 1: Schematic of the muon linac [3].
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Table 1: Main Parameters of the Muon Linac [9]

Particle ut

Energy 212 MeV

Beam intensity 1 x 10° /sec

Repetition rate 25 Hz

Beam pulse width 10 ns

Normalized transverse emittance 1.5 7 mm mrad

Momentum spread 0.1%
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Figure 2: The beam monitor system diagram [11].
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Figure 3: Configurations of the test bench [11].

Figure 3 1Z/R 9 £ 512, ¥akvHZ Y ROV A I/——
H— (EMA F =2 2 PLP10-040) % MCP {2
FUNBESREEZ T Z T, HE %@%&%ﬁﬁo
L —H—DiEIZ 404 nm TH O, FELIFEIZ 74 ps
ThHbd, TI T, 404 nm DHFIZXT 5 MCP D&
FRIRIIMD TEL . L —F — DS L — b+ 20 MHz

WZHRHLUTE—27 /14 X 288E5 LV — NI Hz 1T
é:“CZF)é ZD/=®, Fig. 3 IZRTTA MRV FTIE,
1 BT 25 MCP DJaEDORIEL HR>TWVWD,

SYNC. & LTV —H¥—DRM¥EESZEH N, 7z,
V=T —DNERT 7 A NRN—IZ X >TEEF v~
N—HNEIZEBEAZINTE D, MCP IZEFRERRANT
AFEBEOEEZAEL THAT—Y EIZHBELT
W3, RHIETIK, 4 0EINT7 /) —FDS5 6t
RIZMNETET /) —RFDOEDDETFIZL—¥—%
HELUCHIEZ2IT> 7,

2.3 WRFfEI 23 A AE O Rl SR

Figure 4 |2 ¥ — A € = X — D K[l 43 i GE O F1-Affi #e
BERT, ML L — Y —EHEF 5109 5 MCP 1§
SOMHEEES, 2T HAOT vV 3ty
NBH o GEIE IO A N =T E5OHREMEDE 5
f:&)@%bto &> T, Fig. 4 ZFEDF ¥ ¥ 3
WNITLHHE—~by hOADDIMTH 5, Figure 4 DIfF5

- 815 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPI031

N
o
o
\\\‘\\\‘\\\‘\

e i i 1]
éb.S 50.6 50.7 50.8 50.9 51 51.1 51.2 51.3 51.4 515
Time [ns]

Figure 4: Time distribution of the beam monitor for pulse
laser.
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Figure 5: Result of emittance with o, scan when 5, is
2449 deg/MeV.
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Figure 6: Emittance growth with 3, scan.
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