RFOFO Status in GEANT

R. Godang, D. Summers, L. Cremaldi, S. Bracker
R. Raja, S. Geer, Z. Usubov
R. Palmer, R. Fernow, S. Berg, J. Gallardo

GEANT Simulation
o Geometry and Material

o Constant Magnetic Fields
o GRID Magnetic Fields

New Magnetic Fields

Re-visit GEANT with New Fields
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‘Geometry and Material'

e Geometry and material in GEANT = ICOOL

PALMER RFOFO RING SCHEME 28/08/02

Applied Constant Field Into One Cell
GEANT Rotates the Field by Itself
Turn Off RF Cavities and Wedges
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Rotated Constant Field By =0.1250 T




Vertex Position of Single Particle

e Applied Constant Fields :

Vertex position of a single particle
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‘Constant Fields Rotation in GEANT'

e Can GEANT rotate the fields by itself ?

e Applied constant fields (0.125 Tesla) into one cell
e Let GEANT rotates the fields by itself

e Locate uT (200 MeV/c) at z=531 cm

Constant Field By =0.1250 T
GEANT Rotates the Field by Itself

Turn Off RFs and Wedges

Applied Constant Fields

— The u7 still follow a closed orbit !




Does GEANT Rotate the Fields Correctly 7

e Locate ™ at z=300 cm and x=-200 cm

Constant Field By = 0.1250
GEANT Rotates the Field by It

Turn Off RFs and Wedges

Applied Constant Fields

Indeed ;7 does not follow a closed orbit !




GRID Magnetic Fields

We implemented GRID map into GEANT
then do interpolation =— GRID Fields Map

GRID fields map along the arc length :

Magnetic fields around ring seen by single particle
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GRID Magnetic Fields

Fields map output from GEANT is very well
match with BIOT fields a cross check

GRID fields map along axis :

Magnetic fields around ring seen by single particle
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By Fields Comparison of BSHEET-BIOTI

e There is still a large discrepancy of By that

need to understand — resolved ?




Current Magnetic Fields Study.

e In addition to

e Steve generated his own fields to check the
discrepancy between BSHEET and Biot-Savart

e He checks the fundamental of Maxwell’s eqn
i.e: Divergence and Curl of BIOT-Savart Fields

(see plot)

e The current tilt angle is 53 mradians

and the Divergence and Curl with tilt

is shown here (see plot)




Current Magnetic Fields Study....

(see plot)

(see plot)

e Bz in Cartesian Coordinate (sce plot)
Bs in Cylindrical Coordinate (sce plot)

(see plot)

e Probably Rick or Juan could say something
about the current BSHEET fields study




'Re-visit GEANT with New Fields'

e | tested Steve’s code in standalone linux

It works fine as we expected

File: report.hst

| Date/Time Area Mean R.M.S.
0 1 021115/2206 1.8001E+04 0.2252 0.5110
20 0 1 021115/2206 1.8001E+04 -0.1254 5.5871E-02
30 0 1 021115/2206 1.8001E+04 6.1425E-02 1.824
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Summary and Plans

e We have new fields map where Bx, By and Bz
are consistent on both BSHEET and Biot

e The CERN interpolation routine was used
(FINT) that has been tested

e I am implementing the new fields and code
into GEANT....in progressing




