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1D Simulation
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2.5D Simulations



Simulation code SCTR

2.5D PIC CODE developed by K. Ohmi

The potential solver is based on FACR (Fourier Analysis and Cyclic Reduction)
algorithm.

The boundary is square perfect conducting wall.
Potential is assumed to be proportional to the line density of the beam.
Transverse potential is given by solving two-dimensional Poisson equation.

| -

N T _ .
0= S A A=

Space charge is grad of the potential.
Ap,  JP Ap, ob  Ap. oD

As dx As dy  As dz
As < B(s) =4~30 m for J-PARC MR = As ~ 1m.
Ring Lattice and optics come from

REF: K. Ohmi et al., proceedings of PAC07, 3318 (2007).
K. Ohmi et. al., Proceedings HB2010, 425.
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Initial conditions:
(Simpsons results by H. Hotchi)
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Survive ratio

ASTBF ~0.2
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0 Time:(s) 0.3

2013/08/03

2.6E14ppp

MR conditions: 65pi cut,
Alignment errors, measured multipole,
Sum resonance corrected (we have Skew Qs)

RFE K100 kV
2{E 5 E/K70 kv

RFELAE 100 kV ->240 kV

2{EZ /K70 kv
6 =K% 35 kv

2.6E14ppp, 2.4s cycle, 1.4s accel
BT 1.2 kW loss,

MR 525kW, 65pi cut

MR 0.49 kW loss

MR 0.42kW loss
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Robustness for injection timing

AFHBEDNFEIIVY
ERFHILMNDS

+20ns, +40ns, +60ns

FELI-EENORADEE

MR 525 kWIBEL: T
+100 W, +240W, +450W

OREMOEENFESND,

Conditions:

RCS 800 kW, BF_Rcsext ~0.2

MR RF
Fund. RF: 100 kV
2" RF: 70 kV
6t RF: 35 kV

MR Colli. 65 pi cut

1=,

0,905 -

0.99

ratio

0875

0.87

(W0, V2nd,V6th}={100,70,35)kV, cantared ——
0Ons shift

O B P

Centered

20 ns shft

0.985 (-

| 40 ns shft

| Survival ratio for K1 injectib-n___

4| 60 ns shft

Time (s)

0.12

IRIKMR230 kWBEZ TD AG2A/I T IE

BIRIN\FHIZE->TERY, 10750 ns,
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J-PARC MR Parameters

Circumference 1567.5 m ‘ .

T Beam abort line Fast extraction
Superperiodicity 3 -~ o — Hadron
Injection energy 3 GeV Experimental Hall

Rf cavities

Extraction energy 30 GeV (1%t phase)
Harmonic number 9 .

Number of bunches 8 RCS NR Sy
Transition y j31.7 o AR "
collimators % \
Typical tune 22.40, 20.76 (FX) J/SP—
22.30’ 20.78 (SX) : ‘ o aaron peamiline
njec
Repetition rate ~0.3 Hz ! ., Slow extraction

Ring collimators

Physical aperture 81t mm-mrad

Transverse emittance Y
At injection 54rt mm-mrad To Super-Kamiokande
At extraction 10nt mm-mrad (30 GeV)

Collimator capacity 2 kW

Beam power 075 MW IR LTIE, UL 1R (~5 us) T
3 dispersion free straight sections (116 m) E2THOE—LMN=a—M)/E—L
Ins A: Injection, Collimator FAVIZIRHEEIND,

Ins B: Slow Extraction to Hadron Exp Hall
Ins C: Fast Extraction to Neutrino Beamline .,y <., 27



MR Lattice

Imaginary Gamma Lattice to keep ¢s<m/2 during acceleration

2
T. P YTV
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Dispersion function n(s)
modulated by missing-bend structure
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-2.0 e . — Ijzezrsian) fnl =
=z (m)
- g
: - g
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Phase advance
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ot AL
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-1.5 5 7 ExD T

a00
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Super-period B (Insertion B + Arc B)
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