Painting modeling using ORBIT for Project-X
L.G. Vorobiev, APC/FNAL
· Painting  generates phase space distributions by a controlled offsetting of injected beams
· Project-X presumably requires a KV-like will be the optimal one to mitigate Space Charge in RR.

ORBIT Features:
1. 1st and 2nd order transfer matrices.

2. Self consistent inclusion of SC  and wakes.
3. Foil scattering:
3.1 Repeated single scattering model borrowed from (ACCSIM,TRIUMF-made).
3.2 Small-angle Coulomb scattering.
3.3 Rutherford scattering.
4. Different bump magnet wave forms (Exp. Bump form + interpolated from Table).

Draft Examples for FNAL MI
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SC-on:                                   , νx =6.69,  νx=6.8:
Phase ellipses off-setting during painting. Closed orbit ellipses (no bumps).  Foil is not at a crossover.
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Draft Examples for FNAL Booster
For zero SC, νx =6.69,  νx=6.8:
SC-off (blue)

Non-resonant, SC-off (green)

Non-resonant, SC-on (red) 
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TODO

1. Studies and optimal chice of painting scenario:

correlated/anti-correlated, something else…

2. Analysis of sensitivity to errors, resulting in halo formation, mismatching, particle losses.

3. Visialization using ROOT package to evaluate the painting.

4. Cross-checking with available codes (STRUCT, ACCSIM)

5. Foil scattering, heating & lifetime realistric estimation (MARS routins adaptation in C++ to ORBIT)

6. New blocks will be added to ORBIT if necessary along with further ORBIT debugging (MAD-generated Twiss/Transfer matrix input to be 100% accommodated by ORBIT, self-consistent 6D phase distribution, ECloud incorporation,…).

� EMBED Equation.3  ���
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