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Abstract

Two point fiive dimensional PIC (Pixel-in-Cell) simulations are used for the multiparticle tracking of the J-PARC Main
Ring. In PIC simulations, boundary conditions at beam pipes must be satisfied when the electromagnetic potentials are
obtained. The boundary conditions of electric and magnetic fields are different. Electric potentials are always constants
at the metal beam pipes while magnetic fields penerates the beam pipes at low frequencies. We propose a new model that
can include these physics. The model, which can be easliy implemented to the 2.5 dimensional PIC simulations, roughy
reproduces the measurement of coherent tune shifts. In additions, the new model can also include multibunch effects
which are not negligible at the J-PARC Main Ring in terms of beam losses. In this report, we describes the new model
and show the comparison of the coherent tune shifts between the measurement and the simulation using the new model.

1. 2.5 x5 PIC(PIXEL-IN-CELL) ¥ = a
L—>3a>

Ki#fEFF> >~ 27 v k r > J-PARC Main Ring Tl
5 FE3.4 x 1018 OV FEIMELTWVWS, 1 20V R
B2 h DAY FEIE 8 TEDOAG OB TR R A
LRLVTHD, ZOXIBRRELANYFHGTRDY
BIREBGTF AN FMEZ BB OREPEHTET, 2
DOEF 2R ZBIIEHEMI Rz IO T T v
FrIYIal—Ya VHRBERAIRTH %, J-PARC
Main Ring I8V T, 2.5 XtD PIC (Pixel-in-Cell)
YIal—varvEMFEHALTVWS[1,2], 256 ¥ 3 a
L—ya YT, N FOEMBE p(x,y,2) EIRER

EBENz) tHEMEE o(z,y) WHRTE3 REL
(p(z,y,2) = AN2)o(z,y). ZRITDOET Y vk
02 o(z,y)
(6x2'+ a7 ~5)0(T,y) = o (1

BIRNTEZ 2 RTCET > v U p(x,y) & EREREE
DI N (2)p(z,y) Z 3RTLKRT v LTWS, Z
DRF VX NADHFy Y

52)(A(2)é(x, y)) 2

218%, 2T LIFEFEORXT Y FET, AWK T0HE
Emwﬁ/vl%v\« ZEF BB X HEHE ¢ 2N

< W &j’%o p@{"f‘#@i ﬁi}]ﬁ*ﬂiﬁ
dP 2 2Pz _ N
m—_- = mypBc Is = Fp+Fp = Fp(1 ,6)—72
3)
DREIE. p .
Pe _ _I'E (4)

dr  m~y3p2c2

* kurimoto @post.j-parc.jp

NoEEBDTH D, 2T P LEBED x 7.

¥ Fp l3ZNFNHEE Bc THEIT 3 E M %ﬁ@fﬁ%t
WE» 6232 HTHB, 2O eh b, BREGZE
BDTRT VT v é(x, y) "/rHma. Z ORMBIIZEE
WRIELL BNV ey hd, ks, B EOBER
MG BB TR BN OTH B, I EIREUK
FHH D BRI TERENRICE DBSEE 2 st
BELZVHEEABETHEBEL, &7 OIS
HIFEIIZFORESZT S, — ) DOBEBIIEREN
b S FTEAETORT VS vy LE—EL 25, o kT
722900 Ial—aya—F[1,2]Tld. X2 ME
ﬁif¢@yy—OZLT%th%/)%WK£E®
R A ZHWTE D, BB EEERS Lrkvnen
Sl I oTW3,

TR P TORAZGETROEHFBEROEEZ
A=Y+ Fa—-v¥ 7 FTRBZENTE S, Fig-
ure 1l ¥ Ial—yarya— KR 2] xHVWERD, o
b—L Y b Fa—r>7 bR TEREREEZHE 3] &
EgLzd0ThHhs, 2O¥Ial—Yarya— KT
. WA AUWE»LEATHO 2 BEEZERZ BT, R
BBEAND KX 2 b & EEDOTHEIZIEW 115%100 mm?
DEFFELREL., D %FF 62 mm @ﬂﬂ‘ﬁﬁ\? L
LTWwW3, fIE () tv3Iar—vary (B) o—#

MEL BV RGN 5, ¥Ia2b—Yary EOXI b
’m‘ ’m‘
g = e s é) . [ et et oy
S,
- _0.004 N
RLE i o ~0.00 \ N
RLE _p.008
o a
0 0.
o 0.
o 0.
o 0.
005y 1 1 20 25 30 35 A © 002 1 15 20 25 30 35 Al ©
Moo Moo

Figure 1: The depession of horizontal and vertical tunes as
a function of the number of protons per bunch.
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Figure 2: The depession of horizontal and vertical tunes as
a function of the number of protons per bunch using the
new model.
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Figure 3: The depession of horizontal and vertical tunes as
a function of the number of protons per bunch using the
new model (1 bunch and 8 bunches).
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