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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.
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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.

3. ZNVFHR
TIRBTIEED DC 5 Anc 2 HHHICEL &,

1 C
Apc = 6/0 dzA(2)

b, TDEBEDD Apc BNV FRIWKIFT 2 e
Db, TNETDX I Nz) D1 AN FOMEA D
fizRLTWVWRERET DL, NUFEM ORI

c
Apc = %/0 dz\(z)

L #EF %, EBIC J-PARC Main Ring TlEF 2 —> > 7
POV FBKEPERTE T, NUFHEET (75 v
FR—R) KUMERAZED LTI TF 2 —V
Zitxzary bu— L L TW3 [4], Figure 3128 NV F
DrEOR 11 Zffoz>3IalL—vary (Fa) &l
E(ER B Z2MA2bD%ERT, ReiEzhz
NIAVFORDYIalL—varyellEEERELTWVWS
(Figure2 2RILH D)y ZOFETNIE 8 NV FDORED
ERLIMAHERLTWS, ZOEFAERMEIIZZDZAN
VFIRICE B Y — A BEOFRERE T E B REMED
HH, SHROFEDO—DOTH 5,

4. FroHrse

AEETIE, 25 KO PIC > I 2L — 3 YO
BEROFE R DC 57t AC I hblF TERFNIC
U REREEEO S ETLVEREL, ZOHET L
BEHEBEROEELPNMTZ2ab—1L Y Fa -7

> >
[,

(10)

11

-204 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan

August 9 - 11, 2021, Takasaki, Japan
PASJ2021 THOBO02

x 004 LI > O 1
E & 8 bunches K Mol = & 8 bunches K Modl
a 1 bunch Meesurementby AK < ——— 1 bunch Messurementby AK
003 |— |- o S |— |-
—
002 0
e T
'/// |
o -0.02
0 - -0
T
0 -0.04
—0.02 -0.05
10 10
083 1 15 2 25 3 3 4 008, 1 15 2 25 3 3 4

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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