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Abstract

To perform precise measurement of the muon anomalous magnetic moment (g-2) and electric dipole moment (EDM),
we have made technical challenges to inject the beam into the precisely-tuned storage region in the storage magnet
without disturbing the static magnetic field. In this paper, outline of 3-D spiral injection scheme and curret status of
design works are introduced, as well as results of varidation experiment by use of electorn gun.
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Figure 1: Image of EDM measurement in the compact ring
with precise magnetic field.
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Figure 2: Outhne of the 3-D splral injection scheme. VBO
motion in the storage volume is also shown.
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Figure 3: Left: z(t)-2'(t) of a reference trajectory inside
the storage magnet. Center:beam trajectories with phase
space. Right:time slice of center plot at the end of the kick.
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Figure 4: Beam trajectory inside the storage magnet by
the 3-D spiral injection scheme. Points (a), (b) and (c) are
indicated for coming discussions.

Figure 4 O /1T type-A O ASHERE 1000 ¥ > 7Lz
DWW TERERAIE D A (c) 2 6 ERMEIK (a) T

3 RBCTIMESTAID I v & ¥ ZAEWb WV,

DEWRBERT, AFHEBRTOREE (b) ZEbLETRT,
Type-A DFEMEREREIE & CMAHZERREHIE S (b) %
BATUTD XS ICHD AT :

1. (@ 25 (¢c) ETOHFHIEFHICLDBFRE LS
AR DA ZE M % Fe s (b) ¥ AST (c) TEHT 3,

2. () W B AHHZERITZ IR 2> & Twiss-parameter % 5
WU, EAMASEEZITV. ER (b) IR 242
MZEBBIRE BFARIEDL LS ICHET 3,

3. (b) T XN =NAEZER % W CIEA WA GG
T, BEFEIK (a) 1CRT 2 VBO I E 2
HEEEMT 5,

ZIZT. AR (o) EHAWERDE L (b) 1 Fig. 4 O f
BICRg@YTH S, HHE 2. & 3. %2 2~3[H#EDIRLT
type-A OFERZF TV, MBRIC, BFARDAHZERM %
R 2 FE, ARREFOBRERZ RS,

3.1 WEEE AW BEREARNMEZER OHE

Figure 5 O/ IR 2R3, BRMEHIE Zfkta, K
B3k Fig. 6 ORISR TR Z A L § 258
MEETH 2, FEMEHLE IS B WELERE 1B A 8k
=7 FUAAEEBRTES (b)—(c) DOERT,
BRI W HEER X M R R IR R b oD T,
EEEAEDLS D ZE R LW r-2-0 BRI E T 5 &
Fig. 5 O IUZRT & 512 BUBRHE <1221 ROHIR
TRETES, 2720, r ZYED 2 i 5 0RJ5 MR
B, O XWLEICIR - 7 IENRY PL e EEIEANR S P LA
RIAETHL, ZOMEEMNPEIIC, 3RTRIEE—LA
FHOMEBLRBWVW X-Y EETH S, KOBEHNITRT, FH
b) IZBF B r-z-0 DILKRER 2 &, O—ETHEL
B - bR BERTESL T 7SR A>T
W3,

Beam shape
atz=0.95m

(b

T

X
&l
g

Figure 5: Left:Back trajectories. Middle: the same but r-
z-0 system. Right: Zoom-up view at (b).
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Figure 6: Left:Initial points of revese tracking. Black are
selected by beam tunnel acceptance. Right: By L distribu-
tions for each reverse trajectory.
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Figure 7: Dependencies of z-z’ shape at (a) and (b).
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Figure 8: Beam phase space at point (c). Twiss-parameters
are estimated from lines obtained from reverse trajecto-
ries [3].
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Figure 9: Beam phase space at points=(a) and (b) with for-
ward direction from point (c). 970 out of 1000 samples are
stored inside VBO=50 mm ellipse.
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Figure 10: Picture of SITE and core members of Mr. Mat-
sushita (left), Prof. Ohsawa (center) and Prof. Nakayama.
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Figure 11: Outline of SITE. Monitor-1 and Monitor-3
measure X-Y coupling and 3-D spiral trajectories.
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Figure 12: Up:Beam cross-section views at Monitor-1.
Bottom: Comparison of beam cross-sections by changing
beam line settings.
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Figure 13: Left and center: Comparisons of slope and pro-
jected width of Fig. 12 views. Right:K-values as function
of data#id.
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Figure 14: Left: Views at monitor-1. Center:Nitrogen gas
makes the ionized and luminescent orbits clearly visible.
Right: Wire-scan detected vertical distributions of beam.
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