Input  and output formats for spin transport simulations

This list is not necessarily authoritative, it just captures our current collective understanding.
PPS-Sim
Input: x, x’, y, y’, E

Output: x, x’, y, y’, E, sx, sy, sz (defined wrt beam direction), z (from ‘particle source’ – exact meaning of which is user defined), t (arbitrary zero)
BMAD

Input: user definable (bunch charge, time and z relative to head of first bunch, bunch start and end)
Internal: (canonical phase space co-ords), x, px,y,  py z, pz + spinors

Output: as for input  

Zgoubi

Input: x, x’, y, y’, delta_p/p, delta_s (wrt centre of bunch), sx, sy, sz (wrt design orbit) (single particle tracking)
Output: as for input

Slicktrack
Input:  optical code + for beam sigma_x, sigma_y, sigma_z (MC)

Output:  user definable
MAD-X / PTC (when being used for single particle tracking in PTC if this is possible)
Input: x, px, y, py, E,  + beam parameters (we  think....)

Output: as above

CAIN

Input:  x, y, z (m), E (eV), px, py, pz (eV/c), sx, sy, sz (wrt design orbit), bunch charge
Output: same as above
GP++

Input: x, px, y, py, z, pz, sx, sy (possibly?)
Output: E, x, y, z, vx, vy, sx, sy, sz 
We identified three types of “interface”:
· Lattice conversion tools

· Online frameworks  i.e. a common wrapper for two or more simulation codes that handles execution and i/o between the codes

· Offline files

Lattice Conversion Tools

We are aware of these conversion tools:
Mad-X (Slicktrack

Mad-X(Zgoubi

Mad-8(Slicktrack

Mad-8(Zgoubi

Accelerator Markup Language & UAP (D. Sagan and A. Wolski) with conversion between .xsif, mad-8, mad-X, bmad and sad.

Online Frameworks 
· Python
· Matlab

· Octave (Tony)

The recommendation of the workshop was to use Python.

NB Combination of Geant4 with lattice transport is available through BDSIM and G4 Beamline.

Offline Files
Our concept for this is to adopt a standardised syntax for files being exchanges between spin transport codes.  Work in progress!
The file will consist of a meta-data header  followed by particle data (one particle per line).

File format: ASCII

Meta data from input appended to output, except in tracking many turns around a periodic structure...

Meta data tags: Time-stamp, Program ID, Version, Iteration,  Simulation Complete flag, OS, dependency version,  comments, synopsis of input particle ensemble (?)
Exchange file syntax:

Particle ID (PDG standard), E , x, y, z, sx, sy, sz, x’, y’, 
Joint University Accelerator School (JUAS) units / frame definitions 

