S ABOUT THE
ITH LINAC4

Matthias Scholz PSB beam dynamics with Linac4 19.11.2009



A d from 50 MeV to 160 MeV.
nv BN Kk 0 s F )
12 0S O2ymdkEyYO YR L
A high intensity, the current PSB has to be run at tt
injection.
/. If the factor 2 should be achieved, the future PSB with Linac4 has to use the same

tunes.

A The question is, if the PSB can be run stable when the edge focusing effects of the
injection bump are compensated with an active compensation in form of trim
guadrupole magnets in the periods 3 and 14.
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Simulations and data

Si

ith ORBIT using multiple processing.
cluded.

. were run with a vertical tune of 4.55 at
E high intensity beam.

ected particles were created with a
ritten by Christian.

DEIEWAGEIWSES
To analyse the data from the simulation Wolfram Mathematica is used.

Some small modifications had to be done in the ORBIT files to use
Mathematica for the data analysis.
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Lattice file

Injection file
Acceleration
Dump files

Foll
S. C. Effects

Lattice (MAD)
Aperture file

Compensation
Bumps
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Cane and painting bump

There e simulations, the chicane for thejelction and

4 dipole magnets.

n as a part of the lattice.
Icane magnets has to be compensated.

Painting bump:
KGenerated by kicker magnets.
Amplemented with the ORBIT bump routine.
Arhe height and the fall time are depending on the beam. For the |ISOEBE
the height is 35 mm and the fall time 0.18%.
Arhe painting bump is needed to fill the horizontal phase space ellipsis with an
equal density at all positions.
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Stripping foll

BS1 BS 2 BS 3 BS 4

L1 1
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Trim Trim
Llll—_l- - - III—_I-

Period 3 Period 14

B: Bends. 1&4 are the outer rings, 2&3 the inner rings of the PSB.

AQD and QO: Main quads to focus the beam.

AODE & QDF: They move the working point to 4.3/4.25.

AQCD & QCF: Strips. They move the working point as well. Not connected to the

Arims: On top of the Strips in period 3 and 14 to compensate the edge focusing
the chicane.
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Period J x [m] Iy [m] ux [2] by [27]

16.574

16.584

N With painting bump (indroducing a slight asymetrie)!

Big differences between the beta function kaxd y plain makes it easier to
correct just the vertical plain (quad...).

Focusing errors can be corrected all n /2 of the betatron phase advance:

0.720 27
3.831 27

44

1 F mop
7662 F T dp

Matthias Scholz PSB beam dynamics Wwitac4 19.11.2009 8



AThe self adjusting grid for SC calculations depends on the particles with the biggest amplitu
Af the lattice spacing becomes too big, the results are not useful anymore.
e The particles with too big amplitudes have to be captured by apertures.
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