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Abstract

A muon anomalous magnetic moment (g — 2) is one of the fundamental physics value and evaluated precisely by
theoretically and experimentally. In the BNL’s previous experiment, the 3.7 o discrepancy between the calculated value
of the Standard Model and the measurement is found. This indicates the existence of the Beyond Standard Model physics.
The J-PARC muon g — 2/EDM experiment aims to measure muon g — 2 with a precision of 0.1 ppm. In this experiment,
the high intensity muon beam causes the efficiency loss of decayed positron detection due to the event pile-up. This loss
makes the misunderstanding of the g — 2 measurement. To avoid this effect, we try to take the spin flip analysis. This can
cancel the systematics uncertainties depending on time. For this purpose, the Wien-filter-type spin rotator (SR) is being
developed. In this paper, the design of the Wien-filter model and the evaluation of emittance growth caused by this SR
are presented.
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Table 1: The Normalized RMS Emittance (Without SR).
The Unit Is [7x mm mrad].

‘ En,z,rms En,y,rms

Before RFQ| 0.376 0.106
After RFQ| 0.296  0.167
After IH-DTL | 0.316  0.190
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Figure 1: The analysis method of muon g — 2. (left) The
time dependence plot of detected e+ counts in the magnetic
storage ring. (right) The time dependence of the spin asym-
metry by taking the spin flipped data.
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Figure 2: The scheme of muon accelerators in J-PARC

muon g — 2/EDM experiment. The spin rotator is located
between RFQ and IH-DTL in this paper.
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Figure 3: (left) The conceptual figure of the Wien-filter.
(right)The effective length plot of magnetic and electric

field for muon spin flip (o« = 180 deg),
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Figure 4: (top) SR input beam as the RFQ output beam after
transferred. (bottom) SR output beam in the ideal case of
fields.
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Figure 5: The momentum distribution of the RFQ output
beam.
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Table 2: The Normalized RMS Emittance Before/After SR.
The Unit Is [7x mm mrad].

‘ Input Output Growth
0.296 0.362 +22%
0.167 0.167 0%

En,x,rms

En,y,rms
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Table 3: The Normalized RMS Emittance Before/After the
Current Model. The Unit Is [x mm mrad].

| Input  Output Growth

0.296 0.484 +64%
0.167 0.260 +56%

En,x,rms

En,y,rms

Table 4: The Normalized RMS Emittance Before/After
the Current Model Without the Additional Electric Fields
(Fy, E). The Unit Is [ mm mrad].

‘Input Output Growth

Enwrms | 0296 0435  +47%
Enyrms |0.167 0171 +2%
By 579 m
, Effective length)

100 Zz[mm]

600 mm

Figure 6: (left) The designed magnet in Opera3D. (right)
The magnetic field distribution along z axis.
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Figure 7: The concepts of the curved electrodes design.
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Figure 8: (left) The distribution of the electric and magnetic
fields at the edges. (right) The difference of the electric and
magnetic fields.

s

50 200 250 300 350 %%ﬂmr'll_aﬂ

-373 -



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

PASJ2019 WEPHO030

33 3RILETILTDII VR Y ABEKDOIM

BN ECCHRMUEZSRICETIVIZLB T I Y
Ry APERZ ML 7= Z DEED SR AND AST Y — 4
IZIERFQ T — A ZHEE L 24 D — Lz AW
TW3, £3. ETLOEEZ2 AY Y KERIZBE R
WG IZHBAL L, SNDBELWZ L 2HRT 5720
IZ SREEBD I 2 —F > ¥ — L DIFMiE % R L
T2o TOFERZHIIZR Uz, T2 T DI 2 —
F o —LDREMEZIET P, = -1 2L, SRE@E
BOmMRIT P, = 0.9963(3) TH Y. 52 7-HIC
O TAE VY KEENARETH S Z L BHERTE 72,

RIZ, AY VU KERIZ BB R ERS I HIg T 7z
DAEEMEALZSRZEBRBLZEZEDIa—F 2 —
LOTOT77ANEKI0IZR Lz, 2070774
D s, TIYRUABEKZFMU, ZORER%E2K3
IZm U, o —a SEHET 464 %, y—y FHT 456 %
ThHhDI ehbhrolz,

BUROFEHZBITE T I v & v AR KITFTR DB
R GE IR TIMFES KREWEE 072, 20D
JRK % 5imd 272012, REFAMOEY, (E,,E,) %
YoizlgacyIalb—yaviali, 20V
alb—rvarvitkd SREEZEOY—LTO T 7
ANEHILIZR L, £7-. ZOBOZI v XYV
HEzRI4IZTLDEEIIIZ, TIvERVAMARIZ
x—2' FHT +47 %, y—y FHT 2% 12252 &
Noholz, TOHELIL, HiTETVIIBITST
IV R ABERO EBRERNIARE D ES DA
THBZEeNbhrolz, TN, WHEEOLHVE
DU DEG DR F DT RN X —IZEE 5 X 57
DIZ, TIVERUVANPRKREL KRB ZLEZRLTWS,
L7235 T, DD AWK UNDELRZ2 /NI LT3
ZETITIVRVAEDMREMNZ S Z L WH[EET
H 5,

° 2000 PolZ &
£ 1800[| Entries 15602 >
S 1g00]|Men 0.9963 . 09963(3)
[=] F | Std Dev_0.0003409 -
[ IR E—
F -
12001 + =t
1000} . .
80O
.
s00[ + =
.
400f - L h
E .
200 - - -
a L -] 1 '} 1 J
0.994 0.995 0.596 0.847 0.998

Polarization along Z axis

Figure 9: The polarization distribution along Z. The initial
polarization is set as —1.
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Figure 10: The beam profile after the current model.

Figure 11: The beam profile after the current model without
the additional electric field (£, E,).
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