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Why model GTS-LHC extraction?

Increasing heavy ion beam requirements of
future CERN experimental programs (High
Luminosity LHC)

Linac3 performance improvement requested
Performance limitations not fully understood

Existing simulation models of Linac3 are
Incomplete and outdated
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ECRIS Is not trivial to simulate
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ECRIS Is not trivial to simulate

Challenging and complex plasma conditions

Added complication: extraction during

afterglow

IBSImu chosen for extraction simulations
Good results from previous ECRIS studies
Diverse and flexible features
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Simulation settings, assumptions

3D model of extraction geometry

3D magnetic field calculated with Opera
(solenoids and hexapole)

Measured CSD during afterglow

Cold ion population

High plasma potential

Full space charge (low P, E fields, pulsed)
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Simulation settings, assumptions

3D model of extraction geometry

3D magnetic field calculated with Opera
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Three studied cases

1. Tuned for 208pp29+

Current operational settings
Model goal — but no beam available until 2015

2. Tuned for 298pp27+

Old operational settings
Existing experimental data — basis for 29+ case

3. Tuned for 4°Arit+

- Will be delivered for physics experiments in 2015
Currently available for experiments
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Extracted beams, all ion species
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Extracted beams, all ion species

0.06

- .-_I\

]
1

0.04

0.02

-0.02

X (m)

v U1 2 : ;
CE/RW
\ 53



0.04

0.02

Extracted beams, all ion species

0.06

]
1

208 R A7+ grzpref P D 2
} rooia-a I\

X (m)

54



Extracted beams

0.06

]
1

on species

,all |

0.04

0.02

]

208 R H2# grdegf S P 29+

55



Extracted beams

0.06

]
1

on species

call
1

0.04

0.02

| 208 R H2# grdegf S P 29+

56



Collimation matches observations
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Profiles exhibit typical ECRIS
features
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Profiles exhibit typical ECRIS
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Profiles exhibit typical ECRIS
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Extracted beams with LEBT model
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Extracted beams with LEBT model

3D simulation with multiparticle tracking code
PATH

Constructed with measured properties of the
beam line elements

Realistic aperture model

Simulations with operational LEBT settings

LEBT model still under development
Limited diagnostics
Preliminary results
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LEBT simulation
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LEBT simulation
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LEBT simulation
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LEBT simulation
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LEBT simulation

40
20

-20

-40

-60
-60 -40 -20 0 20 40 60
X (mm) -y (mm) z (mm)

LN
o
|

R
o o
gl g g ge Qe ge pi g Beope gt il g

N
o

A
o

SOL02
QUADO3
DIAGO2
135°
SPECTRO-
METER

CE/RW
{ ‘ 68



LEBT simulation
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LEBT simulation
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y grids (mm)

LEBT simulation

ADC range (%)
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LEBT simulation

208pp27+ after spectrometer
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Extraction simulations indicate potential for
extraction system improvement

Additional einzel lens

Extraction system redesign

Pumping chamber / beam line redesign

New Initial beams yield relatively good
match with measured beam properties In
LEBT
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Outlook
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Outlook

More beam diagnostics to improve the
model

Pepperpot emittance meter from Pantechnik
Extension of the model along Linac3
ldentify factors limiting performance
Plan and execute improvements
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