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MaryLie/IMPACT (ML/I) O

« Combines capabilities of MaryLie code (A. Dragt, U Md) with « Parallel
IMPACT code (J. Qiang, R. Ryne, LBNL) + new features « 5th order optics
«  Multiple capabilities in a single unified environment: « 3D space charge
— Map generation « 5th order rf cavity model

« 3D integrated Green func
 Photoinjector modeling

+ “Automatic” commands
*  MAD-style input

— Map analysis
— Particle tracking w/ 3D space charge
— Envelope tracking
— Fitting and optimization | . Test suite
 Recent applications: ERL for e-cooling @ RHIC; CERN PS2 . Contributions from LBNL, UMd,
' —_— Tech-X, LANL,...

Map computation
from surface data
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Error in E-field computed w/ different algorithms applied to a
2D Gaussian elliptical distribution w/ 500:1 aspect ratio

Integrated Green Function on 64x64 grid is more accurate
Alex Dragt, U. Md. than Hockney on 64x2048, 64x4096, 64x8192.




IMPACT code suite 0

 IMPACT-Z: parallel PIC code (z-code)

 IMPACT-T: parallel PIC code (t-code)

 Envelope code, pre- and post-processors,...

« Optimized for parallel processing

 Applied to many projects: SNS, JPARC, RIA,
FRIB, PS2, future light sources, advanced
streak cameras,...

 Has been used to study photoinjectors for

BNL e-cooling project, Cornell ERL, FNAL/AO, LBNL/APEX, ANL, JLAB,
SLAC/LCLS
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IMPACT-Z ®

« Parallel PIC code using coordinate “z” as the independent variable
« Key Features

—Detallgd RF accelerating and o0l il stutonf o LD ho guiner
focusing model

—Multiple 3D Poisson solvers i A M

=

- Variety of boundary conditions  * FPAFTPER
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« 3D Integrated Green Function
—Multi-charge state
— Machine error studies and steering
—Wakes
—CSR (1D)
—Run on both serial and multiple
processor computers
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IMPACT and ML/l agreed on single-particle 0
trajectories .

X and Y vs. distance
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IMPACT and ML/l agreed on single-particle
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Simulations of SC effects at PS2 Using 0
the IMPACT Code -

Vrf = 1.5 MV with f = 40 MHz
Ek =4 GeV

Emit_ x = Emit_y =3 mm-mrad
Emit_z =.098 eV-sec

Xrms =4.51mm

Yrms = 2.81mm

Trms =1.11rad

Aperture =8 cm

60 SC per turn
65x65x128 grid points
1000,000 macroparticles



Transverse RMS Size (no SC)

transverse rmz zize evolution: without space-charge
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Transverse RMS Size (with SC)

tranzverse rmz norm, emittance evolution: withdfwithout space-charge
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ransverse 4" Moments (with SC) @

tranzverse 4th moments evolution: with space-charge
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ransverse Max. Amplitudes (with SC) @

maximum transverse amplitudes evolution: with space-charge
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