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Outline

Motivations for PSB MD at 160MeV

PS Booster MD for the PTC-ORBIT code benchmarking 
o Computational tools → PTC-ORBIT code
o Resonance observations for PSB at 160MeV
o PTC-ORBIT benchmarking results
o Extreme space-charge detuning (first attempt)

Basic plan for nearest Mds

Summary
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PS Booster: MD for the code benchmarking
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… with Steven Hancock

 Taken into account the space charge effect in the longitudinal plane
Qx = 4.225

~ 600ms
~ 450ms

Beam profile (Wire-scan…at T* ~ 10shots)

50 MeV

160 MeV

Qy = 4.42



Computational tools
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PTC(MADX)-ORBIT code, developed in collaboration of KEK and SNS.

Main features of the code:
- common environment for the single particle and multi particle 
dynamics, including the collective effects (space-charge, impedance 
and e-clodes);
- dynamic variation of the machine elements (magnets and RF 
systems).

The code has been compiled for the CERN lxplus cluster.

Convergence study has been performed for the LHC type beam to define
the optimum set of the basic parameters for the space-charge model (2.5D),
implemented into the ORBIT(MPI) code.



PSB MD: resonance observations at 160MeV
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~ 50 msec Qx =4

PTC-ORBIT

Maximum detunning:
ΔQ

H 
= - 0.16

ΔQ
V
 = - 0.24
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PSB MD: resonance observations at 160MeV

H

V

#1  exchange of the H & V emittances
#2  increasing the V emittance

#1
#2

#2

2Qx-2Qy =0

PTC-ORBIT



PTC-ORBIT benchmarking results
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PTC-ORBIT benchmarking results

Courtesy V.Forte
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PSB MD: resonance observations at 160MeV

~ 460ms ~ 600ms

Qx = 4.23

Qy = 4.42

→ Observation at 160MeV: losses < 1% 
Qh

Qv

WITH resonance compensation

Estimated incoherent space-charge detuning



Alexander Molodozhentsev (KEK), LIU Beam Study Review, August 28, 2012, CERN

PSB MD: resonance observations at 160MeV
WITH resonance compensations, used
for the PSB operation  ...

→ observations should be reproduced by the simulations … 
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Basic plan for nearest PSB MDs

Tune scan at 160MeV for different space charge detuning by using 

the LHC25 type beam …

Observation of the emittance evolution at the 50MeV energy 

including existing schemes of the resonance compensation  to

collect information for further simulations...
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Summary
 Effects of INTEGER and Montague resonances at the 160MeV 

energy has been investigated experimentally to collect data for 

benchmarking the PTC-ORBIT code. 

 Benchmarking the PTC-ORBIT code demonstrates acceptable 

agreement with the beam observations for the moderate space-

charge detuning (V: -0.25).

The first attempt to use the 'extreme' space charge detuning at the 

160MeV energy indicates some promising possibility to reach the

space charge detuning of (V: -0.4) with limited emittance blow-up and

acceptable particle losses.     
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