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m IRILIESA: (1 RJT)

» Single-particle resonance
myv, =n

» Incoherent resonance
m(v,—Av)=n

» Coherent resonance
m(v,—C Av)=n

C, . HEZEMICE TR AL AFME— FB(m)ELY
BIEARDE— FE(H)ICIRTFTE/\TA—4

F. J. Sacherer, Ph.D thesis, Lawrence Radiation Laboratory, 1968;
Report No. UCRL-18454, 1968.
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m RIS (1 kot)
» Single-particle resonance

Incoherent tune shift

v ERIRLFKTF
v SmBERIKE
v BAITEE=E

» Incoherent resonance

m(v, —

» Coherent resonance
m(v,—C Av)=n

C, . HEZEMICE TR AL AFME— FB(m)ELY
BIEARDE— FE(H)ICIRTFTE/\TA—4

F. J. Sacherer, Ph.D thesis, Lawrence Radiation Laboratory, 1968;
Report No. UCRL-18454, 1968.
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m RIS (1 kot)
» Single-particle resonance

Incoherent tune shift

v ERIRLFKTF
v SmBERIKE
v BT ReE

» Incoherent resonance

m(v, —

» Coherent resonance
N/
m(v,—C Av)= 5

H. Okamoto and K.Yokoya, Nucl. Instrum. Meth. A 482,51 (2002).
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m IRILIEZE: (2 Rot)

» Single-particle resonance

FERCTLALLN TS AR

kv. +/v. =n
0x 0y BEBEIHED, CNAICETSNT

» Incoherent resonance “Fa—UHATIILHHEINTVS,
k(vy, —Av )+ UV, —AV )=n (k, 0, n) |$E%

» Coherent resonance

PR

7 # 16 E A MBEFRERQRAMKS



m IRILIEZE: (2 Rot)

» Single-particle resonance

2 B CECANBN TR AR
kv. +/v. =n T i T
0 0y BEMAEFITHED, CHBICEINT
» Incoherent resonance FA—-YHATISL HEMN TS,
k(vy, —Av )+ UV, —AV )=n (k, 0, n) 3EHK

» Coherent resonance
_ _ n
k(v, —C AV )+ é(vOy -C,AV )= 5

m=|k|+[(]
C,, : £BORI(m)DB TS 1 LNINSVER
K. Kojima, H. Okamoto and Y.Tokashiki, Phys. Rev.AB 22,074201 (2019).
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m IRILIEZE: (2 Rot)

» Single-particle resonance

# ROEAVIN TR A
kv. +/v. =n e ) DN
0 0y BEBHEITHED, TNBICEINT
» Incoherent resonance Fa-YHAT IS L BHEINTIS,

» Coherent resonance

4
_n 7SR T, B
k(ve, —C @ + (v, — C —@/ bty
RMS tune shifts RO DU S ——
v BT T

v STREMTIKRE K. Kojima, H. Okamoto and Y. Tokashiki, Phys. Rev.AB 22,074201 (2019).
v’ GRITEFTRE
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E-LZEDELNDOREEICRET S:EMERDBEBICTFEETIRE
(tail particles) DR EEICEAT de&amEER L TIELMIILY /
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L )

E— LD IERLFEIL T35 (coherent resonance condition) 375V 7 AR NSIEEIH
MICENMNEEDT, BBVEATRE S ZH E— LA o OB R CEEICHRIELEE—LORE
MHZELIR T BED TR,

RE(E—LN\O-) ZER T HFIEI7EHREDD—-OVFEE N EEL,
ErERFRIBIRDE(VZ R T incoherent tune shiftlX SIFE REZLTLN,

C A7DRIBRTY OvIVD S FE DS 5ELTYER (Frozen Space-charge Model)
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Fa— % AT 2772 (incoherent picture)

B FHIGEHE
kv, + fvoy =n

123e—-LY b EIREH
k(vy, —Av )+ L(v, —AV )=n

* P (VOx’ VOy)

CBAL-

S O BRFHBIRESIZEL. EDREBD
- ‘ HIBFTEETINCETSRMELGIEE
" N REEEL,
Incoherent tune spread @ A3e—LYrFa—r0E2e860L0\ 07
FEZEFE TS HFOAEREES
T (ERET B UHE LN (HU AR D HE R A

LWoNTLVS),
: : . @ AvIE-LYFi-roaFmEEsD
Single-particle resonance line CHELVE B T R IB 48 B350 | Vo B
[CENER P &ES

> Vox
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PICE+& 51 3

Initially matched “waterbag” core ( 7=0.8)

(a) v =0.192

Oth cell 250th cell 350th cell .

e
5
L 2R

400th cell,

1

Py [mrad]

-~ ElJ5]'973‘(;sextupole mode (m = 3) DALEMEE b\ bare tuneld 1/6 3 17,—(;3135 1/3 _C(a"l}l,\ / 'm] 2

(b) ry= 0.147

Oth cell 200th cell 250th cell 300th cell 400th cell
1 -

py [mrad]
(]

- Eﬂbh‘(;octupole mode (m = 4) DR L EMRE 73‘ bare tuneld 1/8 i 175(._37)5 1/4 TE73L 7 :m] 2
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ab— L2 hFa—rT 7 MAFOFHIMm

EEREKRE(F1—Y «,) D m ROVVEREENC LD HIGDFEAE KM

K
Tune depression n B'EIFESNTLVSIGE kv, +{v, = m

Yol-(1-nC

(a) Gaussian (c) Parabolic

(b) Waterbag

1.2

j=1
(o)
[%] yimoin) souepIuyg

" une Depression " Tune Depression " Tune Depression
JERE R LI faE (F0) £S5
G G C, G G ¢,
Gaussian  0.78 = 0.05 0.77 £ 0.06 0.71 £ 0.06 Gaussian  0.71 £+ 005 0.72+0.08 -
Waterbag  0.71 + 0.04 0.87 £ 0.03 0.92 + 0.0l Waterbag  0.72 + 0.05 0.82 +£0.03 0.84 + 0.0l

Parabolic 073 +0.05 085+ 004 087+002  Pgrabolic 071 +005 080+005 079+ 00l

17 FI6EHAMERFREFERQRADKE



7o HnEE D |

DTSR AN 1, =+ 87 -0 BEETIHE.
AT IERIE (k0 <0) DFREENRIHIND !

MEAIIVIVALL €, / &) = 2 (I, = 0) DT CIToRPICETED#ER

(a) no error (b) with sextupole perturbation
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Fa— %477 F L (coherent picture)

de—LY hEIREH
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KV, = C,A7, )+ (v, ~C,A7,) ===
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Tail resonance region
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B CrF-driven I SF-driven Tail
70w
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/ P (6 45, 6.42)
6.0
6.0 6.5 7.0

21

T4 A EEA 3
A& (27R) 348.333 m
MEATRILF— 400 MeV
MEATIVAVA 200 zmm‘mrad
NOF&E 92 m
RLFE(BEINDT) 4.165 x 1013

RMS tune depression : 17 = 0.98
Band width : 2~ ~ 0.13

»  Sextupole mode (m < 3) L FDIER
FREMEEE.

» Cp, =075 BLU C; = 0.8 ZIRTE,

» RCSTHE &, ~ &, DT, (k,£,n') =
(1,-1,0) (TR \oh s HIED) (Y Fi
FFF R,
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