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Abstract

We are developing a new beam profile monitor for the muon g-2/EDM experiment at J-PARC, which aims to test the
Standard Model via precision measurements of the muon anomalous magnetic moment and electric dipole moment. The
experiment uses a 212 MeV muon linear accelerator and requires accurate beam position and profile measurements. At
the early stage, fewer than 40 muons per pulse and background electrons from dark current make conventional monitors
unsuitable. To address this, we propose a Cherenkov-radiation-based monitor with an Offner relay optical system using
spherical mirrors, free of chromatic aberration and correcting all but astigmatic aberration. The difference in Cherenkov
angles between electrons and muons enables selective muon detection and precise profiling of ultra-low-charge bunches.
We optimized the optical design for a 40 MeV muon beam and will conduct electron-beam tests and radiation-durability

studies of silica aerogels for the 212 MeV monitor.
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Figure 1: Layout of muon LINAC.
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Figure 2: Layout of the beam profile monitor.

B2 AL, MEERB IO msEE -4~
—UL—HFRICIVEDIE RSN D[4-6), 7=V
—IFRIL 3 ORI EEA JE ST 1 51 ONEFR
Tho, ZOXFRITERIGELFFODEIE W
FROTD | AR D E IR AROTF oL a7t
AU GERAENTED,

ZDOF=H—L, BZEEABL TN D CMOS 224
— TN EEEE L2 >TREY, CMOS o —D ikt
AR EZBI T FEBICE — L REZRBEL TV,
CMOS to¥—iF | fiirT— RIcik@E 52T, &
FREENFTREIZ 72D,

3. RERDAEEEFTM

F7F =V — R RICER T DN ENE — LT a7
FAINDZE M RREIC G- 2 DR BE T LT, LT
WA R E B L OV RSO A THER S T
B AN ED BT B FE LR\, — 7 T,
FERULZEZOWTUL, O ORI EHND
FeARDN, BRI L o X8R D[R]0 5 [h) & ELAR 5 ) C 4
TN BB T2 T BOIENRES XD
T, T FERINFEZ L > TAEULBD IR0 DN i
INCTR DR R OB Z Y 2L — gy TRAE L,
ZOFHmIZEY  EBEo — AT T A VRIEIZBITS
e — Bl E SR LR D IR DN % E B E
THIEMATHEE 2D,

ARG Tl A7 T =V —HZERICB T DHIEEU
FEDOR BRI T D72 Zemax OpticStudio[7]%
TLARN— T 32l —gum 7oz, iR L125
AT 40 MeV oA B — AT A a7 7 AL
F=H—THY, Table | DFMFIZESNTET U LE
177,

Table 1: Design of the Monitor for the 40 MeV Beam
Section

Radiator thickness 5 mm

Radiator reflective index 1.46

Radius of curvature of spherical Concave mirror: 560 mm
mirrors Convex mirror: 280 mm
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Figure 3: Spot size in the x and y directions as a function
of detector position.
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Figure 4: Imaging at optimal detector and x/y focal positions.
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Figure 5: Measured spot size on the optimal detector
position as a function of beam size and its fitting.
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Figure 6: Planned setup for the radiation hardness test.
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