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1 Why LEBTs?

2 Overview to different LEBTs
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Why do we need this stuff?

Source
divergent
beam given

Nice idea: focusing in between

→ Without a LEBT, beam current
behind RFQ might be very low.

RFQ needs
convergent
beam
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Why do we need this stuff?

Source
divergent
beam given

Primary Tasks

catch beam from source

match RFQ acceptance
parameter

Secondary Tasks

ion separation (charge states,
fractions (H+, H+

2 , ...))

chopping: time structure,
adjustment of beam current

first diagnosis of beam

emergency beam stop

RFQ needs
convergent
beam
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MYRRHA-LEBT

Primary task

transport and match into RFQ

IB =20mA, WB =30 keV [Sal14]

Image by courtesy of SCK·CEN
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MYRRHA-LEBT

Primary task [Sal14]

IB =20 mA

WB =30 keV

⇒ perveance:
K = 2.50 · 10−3

εin =0.1πmm mrad

εout<0.2πmm mrad

⇒ allowed Emittance
growth: 100%

goal current: Ib = 4mA

⇒ max. beam loss: 80%

Image by courtesy of SCK·CEN

Secondary tasks [Sal14]

ion separation by scraping

electric chopper: time structure
(dumping on RFQ collimator)
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PXIE-LEBT

Primary task

transport and match into RFQ

IB =15mA, WB =30 keV

Image by [Sca12]
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PXIE-LEBT

Primary task [Sca12]

IB =15 mA

WB =30 keV

⇒ perveance:
K = 1.87 · 10−3

εin =0.2πmm mrad

εout<0.25πmm mrad

⇒ allowed Emittance
growth: 25%

goal current: Ib = 5mA

⇒ max. beam loss: 66%

Image by [Sca12]

Secondary tasks [Sca12]

electric chopper (dumping:
absorber in beam line)

diagnosis

separate neutrals

induced decomp. in last part
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HSI-LEBT
Primary task

transport and match from two sources

transport a lot of different beam species

currents between several mA up to 210 mA
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HSI-LEBT

Primary task [Hol12]

IB =20− 210 mA
(dep. on Ion species)

WB =2.2 keV
u

εin≈200− 1000πmm mrad
(unnormed)

εout<138πmm mrad
(unnormed)

⇒ allowed Emittance growth:
-31...-87%

goal current: Ib = 30mA (FAIR)

⇒ max. beam loss: ≈ 85%

Secondary tasks

chargestate separation

switch sources

diagnosis
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p-Linac LEBT

Primary task

transport and match into RFQ

IB =100mA, WB =95 keV
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Proton-Linac-LEBT

Primary task

IB =100 mA

WB =95 keV

⇒ perveance:
K = 2.22 · 10−3

εin<0.18πmm mrad
[Cha14]

εout<0.3πmm mrad

⇒ allowed Emittance
growth: 66 %

goal current: Ib = 70mA

⇒ max. beam loss: 30%

Secondary tasks

electric chopper
(dumping: RFQ entrance)

ion separation with wien-filter

diagnosis
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FRANZ-LEBT

Primary task

transport and match into chopper system

transport and match into RFQ

IB =50mA, WB =120 keV
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FRANZ-LEBT

Primary task

IB =50 mA

WB =120 keV

⇒ perveance:
K = 0.87 · 10−3

εin =0.03πmm mrad

εout<0.3πmm mrad

⇒ allowed Emittance
growth: 10×
goal current: Ib = 50mA

Secondary tasks

E × B chopper
(dumping: separate dump)

ion separation

diagnosis
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Weiter für:

Image source: [Teu99]

Thank you for your attention.
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