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Abstract

Muon acceleration using the auto-resonance cyclotron scheme has been developed by simulation. Ultra-
slow muons are accelerated from 10 keV to 19.6 MeV in axial solenoidal field and a cylindrical cavity for the
850-MHz TE11 mode. The cavity length is 29 cm and acceleration gradient is much higher than that obtained
in the muon linac. It is necessary for confirming the feasibility of this scheme to develop a beam injection and

extraction method, solenoid magnet design and so on.
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Table 1: Typical Parameters for Auto-resonance
Cy-clotron Muon Acceleration Simulation
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Figure 1: Example of beam tracking simulation in
CST PS. Basic parameters in the simulation are shown
in Table 1. Muon beam trajectory is shown with its
energy.

3. X a—F2IEDEE
3.1 HHiR 04 TORERFR

HEjY A 7n bua VRIGH#EIZE S I a—F 200
DR FN % HRS 57212, Bl (10 keV) - UK
DIa—FYE—LTYIal—Yarvifioi,
Y— LABEIXETD 2 EOX 1 TRUZEY TH 5D,
X 2 1IZkER % RT,

AIalb—yarTlE—Lod (28 Aok
X 29 cm DZEA T, 10 keV (v ~ 1) 225 19.6 MeV
(y ~1.19) ¥ THETETVWS, ZTOMIcY 171
o v A ENE 910 MHz 525 760 MHz % TZ2&4LL
THE Y, 2O EE 850 MHz X IF1X % D d1fH]
ZHhHiz5,

K2Rz E, 2 @A MOEENE|ML T
WBZehbhrb, TNRIERIEITHERNT
E—T 47N (Fx -VE)IZX5HDT, £—A
HOE DO P KAE T 5, FICIEG OEIZ & - TIEH
ERKEELTULES (K2 DEAME S E2 KE
T 5 LBANTCTHENRIET ), FEBREIZ
ZELUTHEZFINICABELZENH LD 727
b, BEIGOMEIZY 1 70 b o v B E D OfE % A
YU LUTHEL, TOBE, Ia—FVIdEE K
Oy BN KREL, ZoflTHEY A 270m ba VK
DI 20% AT 5720, FEARELI AL —%
HANZHED 5 Z LA EETh NI, 5 D El
DIz 5, JefThiZE (18] Itk B2, HEY 1 2
o ko R HE D FE R 6 U TIRAE R S 23

PASJ2020 WEPPO1

FL. UTFToARTEINS,
S =2y —u? /by (1)

ZZT, up =vB1s by =Q/wrr THD, FEBIZ S
EEHRLTABZ L, IEFTH 3% O#iFHN T4
LTWipdpote (K2 HfR)e A¥Iab—2 3T
FIAF =20 3,=0 TH57-H, FEFEES ZHV
TEEARER T AN X —2 R 522N TE S,
DEXb, gy r 7o bo gz ks3Ia—
AU OIR 2 FEC QMR e | FEHCET 2 5
EOREE2E5Z N TE -, WHEORYE Mgy
RS BRI, IR DR D\ D DL %
BB IR OB DS B OMETH 5,

o 0.17 9= 1@
L — T=6.70T ~12—25
0.08- 1 7
C 15 ]
0.06/— 1 |
L 112
0.04- 1
s T1.05 |
0.021- 1 ]
F 1 s

25

Z[cm]
Figure 2: Muon beam velocity in z-direction (black),
v (red), and conserved quantity for synchronous par-
ticles S (blue). Muon beam velocity in z-direction
when the magnetic field is increased to 6.75 T (black
hatched) is also shown.
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Table 2: Basic Parameters of Ultra-slow Muon Beam
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Figure 3: Results of ultra-slow muon simulation:
(Reft) Kinetic energy. (Right) distance in z-direction.
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