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BRIEFLY REVISITING ECALC9F 2

From last week, with 100 events: Now with 10,000 events:



3BRIEFLY REVISITING ECALC9F



4CONSIDERING DYNAMICS IN POLAR COORDINATES

r = x2 + y2
(Animation)



5CONSIDERING DYNAMICS IN POLAR COORDINATES

θ = arctan ( y
x ) (Animation)



6ICOOL EMITTANCE ROUTINES

Why do we want to use emitcalc over eigemit?

Conclusion from last week: we do not want to use ecalc9 or ecalc9f due to the 
assumption of azimuthal symmetry which is not applicable to this system



7EMITCALC INPUTS



8REVISITING POLAR PHASE SPACE

θ′￼ = − r sin θx′￼+ r cos θy′￼r′￼ = cos θx′￼+ sin θy′￼

r = x2 + y2 θ = arctan ( y
x )



9REVISITING POLAR PHASE SPACE

(Animation)



10REVISITING POLAR PHASE SPACE

(Animation)



11STUDYING SIMPLIFIED HFOFO WITH EMITCALC

Terminal output emitcalc.inp

0.  model 0 assumes a uniform solenoid field, which is given in the input file as the second term in line 6.  For all other models, this second term is ignored.


1.  model 1 is roughly similar to what ECALC9F does, but with an extra correction that can be useful for particles at large amplitudes. It uses Bz at the 
reference particle to determine the magnetic field on axis, but combines it with the local Bz to get a more accurate estimate of the vector potential. When 
there is no reference particle, it switches to model 2. Note that if the reference particle is not on axis this will lose accuracy.


2.  model 2 also assumes axisymmetric fields, but calculates the vector potential by fitting the values of Bz at all particle locations to an expansion for Bz(r). 
So no reference particle is needed.



12STUDYING SIMPLIFIED HFOFO WITH EMITCALC

With the same 10,000-event input file as before,
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15STUDYING SIMPLIFIED HFOFO WITH EMITCALC
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NEXT STEPS 16

• Finish understanding and translating Yuri’s emittance calculation to python


• Study emittance in original HFOFO channel — then we have a control!


• Calculate B-field components by-hand for small tilt angles


• Then replace tilts with dipoles in simulation and try to replicate behavior


