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Abstract

In J-PARC MR, we observed the space-charge effect by measuring quadrupole oscillations with optical mismatched
beam. Unlike dipole oscillations, quadrupole oscillations are influenced by the space-charge forces. Then we succeeded
in reconstructing the measurement by the simulation code, Space-Charge TRacker (SCTR). Our study indicates
successful benchmark of SCTR which we rely on for the simulations of high intensity beam.

1. FU®IC

K B B - M a i g% (DL T J-PARC)D 2 v 7
(LT MR) T3k 500 kW O FFHEEE 217> TE D,
ZDE ZOHY UK T42.6%10" protons per pulse
(ppp) & V9 & — LBEEE TIX 2B AR D DK
Z\[1], J-PARC MR TIXZEIC, & ) KBED
FE— 2R fT ) JEE R L T\ 5, BEKM
E%%%Tfm%t AUZ@%IiWW ROEIE

CEDIEoF a—r B OB £ Vi
iPiPo“(Li IMOIEEEILSNT S, #ZT J-
PARC MR TiF & h ROEIfER OB & 1T
W3,

HIBES L 28T B7-DI1IC1Z, Fa—V ALY
F2HM508EBH 5, K% TIE. Stategic
Accelerator Design(BA I SAD)[2] & O' Space-Charge
TRacker(BA I SCTR)31ZFHH\»TE—ALF A F I 7 A
vITal—Yarv®froTws, SCIR 1% PIC 7V
I ALK BEMEMIEEERB LT v XV
Ja—FTh s,

SAD & SCTR % w723
J-PARC MR 128 W TIEREITIT UL 22 B 235
BRZHEERTH E— 20 ZADEIRDFBUE)S - 72 H
BH 5[45], 7277 L E— L0 RIIREL 2 JE KTl
ba®f EHEOMETOE —Ln X Z2ERNICS
Sal—vaviiEUvo TT**%%T%@L;@&LL)
220y Ial—yavolEEr FiIFs7-01ch .
%%@M%&vs;v—yayﬁﬁﬁmm#ﬁLf
WL ERERTELIRVF =T TAIBRDS
N3,

AHLTIE, J-PARC MR 12 3\ T 225 B il
ZIDEBNICERTZZDIC, Fa—rvP 7D
WEEFFo7, E—AREERBEZUEF 12— 7
FERIZED D IETC, FNEFNOE — LEECHIE
EN/Fa—r7 % SCIR TH) FLHHTES
7 513, J-PARC MR 128\ CZEBEMIIEDER

“tyasui @post j-parc.jp

Sal—YavilkoT.

WZigmEA, ¥ a2l —yaryETIVDOEEL
NN 5,
2. ?‘1 /7 I\I/\J

21 Fa—vi7 MHIERE
Fa—vy7 bEUET B0, KTl
FRRE) & PURRARE) % HE L 72, HdRE)IE S —>v
EDE—LDHELMIEDIRE) Z | TIMIRENL ¥ — >
TEDE =LY A AZBML 72, ©— L DELLE
DIRENF E— L NTITH % LM EM T D E % Z )
B\, — T — LY A RIX 2B EMEIRIC & o T
WHFEL %5 DT, URIRE 2 55FH I3
Fa—VINEL BRI ERALNT VS, koT
TRHRE) & PURRIRE D> S EHE I N D F 2 — v DD,
Iﬂ BRI L > THELZFa—v 7 b EEE
Ao, REFHmTIZINSDIRFIZ AT T 3
kbm\e—b%k%éﬁéﬁmﬁzfx%li—
LNFEI A2y F 2ot
HODOMEEE—LY A4 XE, 7u774LE=
FickoTHEeonkEe—a7a 7741056, K
e FESFEDZENFRUTOWBTH IS TV 749
a2 ETEML L, A THV 707 74
NEZX1322H D, Residual Gas Ionization Profile
Monitor( B4 T IPM)[6] & Multi-Ribbon Profile
Monitor(BL T MRPM)[7]CTH %, ZNFND 707 7
ANEZFZIZOWTHICICHIEZIT 72, IPM &
MRPM (3412 MR OEFEFICH D, 74 A= 3
YD W DT, K OEEEOZIMIC K> T
E— A DHIENEIZEI» X H Ik oTn 5,
SO FEERIC BT 2B {ERE, RIS & [F C
(vevy) = (21.35,21.43) TfT 5 72 SRIDMIETIE 1
RTDY—v T EDREIZ R Twa70, Fa—V
®¢ﬂ$ FOMEMNRZ 5,
HEIFS v TNy FE— L THEEE 0.6x102
protons per bunch (ppb)%>5 4.8x10'2 ppb ¥ TZE Z 7
BofTo7, FHEIE O —LME L RS E 1-
2 Hi/NE WHEIFHCOFEERRZ D, 2 FHEE O

-338 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

B — A GR U ZEE R AT RN R O FE D R ¢ ¥ T VAR
REIDST CITHEL TL v, BB TER 0L
ThHb, FE—LDAVAZEY T 4IZRZ DT
BB, 7aT 4T 4 %-3~—T OHFHTHEL
77
22 IPM IC X AHIE

RICIREINTWV2S IPM X, E— L EEES A

EDOEBERIC X > TERINIA LV - BTN %E
<A 7133"’\’/*11/701/ b CHEIE S &, i s
RETERZNET 2FPER a7y A LVEZSY
TH 5, MR TIEKF- - TESTAHD IPM 3Z2 1%
N1 AEITORBEINTWVS, K- FEETFHHD
IPM DREEI N T 38O X—% b o VB DE
X, SAD TEIME T2 &L, ZZ 0B, =13.23 m,
By =26.18 m TH 2, AFETIEA A4 v INEEZFIH
L CHIE L 7=,

AREFETIZ, IPM TDT =237 A4 v OLEL 7=
BOD 20 ¥ =IOV ZIT> 7, £/, 2
FDIRESOEEMALLOIC, ERETIE 20
Pav b, EIBETIZ 40 Yay FOE—LDY
ZH > 7, IPM DORIED—D X ZEMEMNI03A F >~
W%%Luﬁﬁ CHIET R 7 A NDIEDI T L
FH92ETHD, LU RIEH - DUfRIRSE)D> &
%;—/%%ﬁﬁékm5ﬁ5®&f%xh‘
E—LEHLPE— LA ZOHENN R KE X D00

TUWERVDOTRESHEEL 2w EHIFTE S,

Figure 1 (37K - f/lﬁﬁmo) IPM DT =4 T,
THlx 2 L2 UK - SRIE T OALE., el %R
TH 5, Ja%:&—/ CEATK - ShE M ZE N E
nIZOWBWTH IS 7749 b &{To%,

Figure 2 D 7°0 v MIZNZHLIPM 12 X > THIE
INEY—v LD E—LDBELDNE « E— LY
A 2D0—HITH 5, ERNIEARIEE). T X% Uiz
Bt 5, 2L CHiRIEIZNEFNITOWTO
74 MRET, 74 v T4 v VBB

gx) = Acos(2rfx+ y)e™ +B

E L7, 22 CARIREIRIE, fFIFIREIEL xIXHRE)

DOHIUNAH, I EEK., BIXIREIFLTH S, —

MAREN IO W TIE, WEIZIZIFEHTETZ LT

n=0IClE L7, ZHiREISEHEINSF 2 —
V HRE) OIRB UL < |

vdipole = fdipole
DY LD, 5, PURREND 5 (&
unadrupole = (1 - fquadrupole)/2

12 & > TEMEMNROPEL Z1T 72 F 2 — v 35
WIETH 5.

PASJ2018 WEP020

-0.0002 to 0.0298 ms (step: 0.

X [mm]

Figure 1: Examples of raw data of IPM (left: horizontal,
right: vertical). The pulse height of multi-channel plates
as a function of position.
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Figure 2: The beam center positions per turn (upper)
and the sigma squares of beam profile (lower) measured
by IPM.
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Figure 3: Example of raw signals of one of the ribbons of
Inj-MRPM.
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Figure 4: The beam center positions per turn (upper) and
the sigma squares (lower) measured by Inj-MRPM.
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Figure 5: Signals of WCM.
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Figure 7: Intensity dependence of tune-shift (upper:

Figure 6: Transverse emittance measured by IPM (red)
horizontal, lower: vertical).

and Inj-MRPM (blue).
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