1. Strong-strong Beam-beam Simulation Models and Particle-In-Cell (PIC) Method

2. Scaling laws of Numerical Noise in S-S Beam-beam Simulation for flat-beam collision
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Strong-strong simulation model

Both bunches are represented by — a million
macro-particles. Subject to numerical noises.

Weak-Strong simulation model

Strong bunch is rigid while weak bunch is
represented by macro-particles. Not consistent.
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simulation
fitting 1: g, = 11.2/M2:°%}
—— fitting 2: gy = 7.4/Me + 3.32

L S
\'\_‘

-

s O

1 2

Me [X1,024,000]

Ver. growth rate [per hour]

0 (004

00003

0.0002

00001 I,

Q0001

0 C00;

00003 +

00004 A A i A A -
Q0002 00001 0 0.000] 0 0002

e T T
= kBB

= oh B

W

—— 1024X128: g, = 6.8/M. + 0.52 =
- 3
'g
\ o
\\ S
=
e g
- :
-— :
L _» §*—— - ﬂt
1 2 3 4

Me [x1,024, 000]

1400 r

1200

1000

email: yluo@bnl.gov

+ Triangular-Shaped
Cloud (TSA)

, technique used to
distribute particle
charge onto 256 *

- 256 mesh points.

Luminosity from these two slices
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3. Sources of Numerical Noise in Strong-strong Beam-beam Simulation with PIC
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Variation of charge density on grids in 1000 turns
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Turn-by-turn centroid position at IP (um)
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Variation of vertical kick on grids in 1000 turns
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4. Summary
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We observed large artificial emittance

growth

We attribute this to numerical

in

strong-strong beam-beam
simulation for flat-beam collision in EIC.

associated with PIC algorithm.
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