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« The beam deviate from the expected focal spot due to: chromatic,
geometric, space charge, diffraction, mechanical misalignment ...etc.

e  Chromatic: str. E
*  Geometric: str. Q> str, Qg (mono- E)

Low > St Epign (mono- Q)

} Enlargment emittance

5/14/2012

Husam Al-Omari




Particle in cell code with envelope
option (different elements of LINAC

structure).

Envelope, beam ellipses, emittances...

etc.

« 3D space charge effect and space

charge compensation or current map can be
implemented (evelution of space charge and

current in the longitudinal position).

«  Standard and generated distribution. R e s
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Energy spectrum (Uniform dist.) \!,!
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Energy spectrum (Uniform dist.)
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Energy spectrum shift after aperture due-
chromatic & geometric aberration w :
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Emittance explanation for energy spectrum
caused by chromatic & geometric aberration
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Energy correlation of beam pm@b
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chromatic effect

/Ta rget 2 meter

E=9.6+0.2MeV E=10.4 £0.2 MeV

=== 1l
5/14/2012 Husam Al-Omari 14



Focal spot deposition in layers
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«  scattering carbon foil: angular divergence & energy straggling that
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Radial spectrum at focal spot with & with
scattereing \
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Transverse emittance growth in z-directior

Linear Tracking:

Non-Linear
Tracking:

Emittance growth vs. longitudinal dimension
by existence of 3-scatterer foils (Chr.)
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Conclusion and outlook

«  The energy spectrum is filtered by energy spread\chromatic aberration

and beam pipe
«  TraceWin treated geometrical effect the same as LASIN Code.
»  The energy correlation of beam profile is due to chromatic effect .

«  Low energy region at focal spot is more affected by chromatic aberration

while high energy region is dominated by geometrical aberration.

*  Further simulation to compare simulated energy beam profile with

Imprint energies at RCF sticks in the last beam time at GSI.
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