LEBTRANSPORT AND RFQ-INJECTION
Fips SCHNEIDER

HICforFAIR Workshop, Riezlern '15

Institut fiir Angewandte Physik
Goethe-Universitat Frankfurt am Main

09.03.2015

NNP

Non Neutral Plasma
Physics Group UNIVERSITAT

FRANKFURT AM MAIN

HICFORFAIR WORKSHOP, RIEZLERN '15 LEBTRANSPORT AND RFQ-INJECTION 09.03.2015 1/17




AGENDA

Wny LEBTS?
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WHY DO WE NEED THIS STUFF?

Source
divergent
beam given
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WHY DO WE NEED THIS STUFF?

Spurce RFQ needs
divergent convergent
beam given beam
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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.
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WHY DO WE NEED THIS STUFF?

Source RFQ
needs
i PRIMARY TASKS
d|verger‘1t - convergent
beam given m catch beam from source beam

m match RFQ acceptance

parameter L
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,
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WHY DO WE NEED THIS STUFF?

Source RF
needs
divergent PRIMARY TASKS Q

i hb r convergent
beam given m catch beam from source beam

m match RFQ acceptance

] I parameter L
“7] SECONDARY TASKS r

m ion separation (charge states, —
fractions (HT, Hy, ...)) ]
chopping: time structure,

adjustment of beam current

first diagnosis of beam L

emergency beam stop %,

p—— 4 0
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AGENDA

OVERVIEW TO DIFFERENT LEBTS
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MYRRHA-LEBT

Primary task
m transport and match into RFQ
m Ilg=20mA, Wg=30keV [Sall4]

NNP

Non Neutral Plasma Image by courtesy of SCK-CEN
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MYRRHA-LEBT

PRIMARY TASK [SAL14]
m [g=20mA
m Wi =30keV

= perveance:
K =250-10"3

m ¢, =0.1 7 mm mrad
B cout <0.271 mmmrad

= allowed Emittance
growth: 100%

m goal current: [, = 4mA

= max. beam loss: 80%
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Image by courtesy of SCK-CEN

SECONDARY TASKS [SAL14]

m ion separation by scraping
m electric chopper: time structure
(dumping on RFQ collimator)
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PXIE-LEBT

Primary task
m transport and match into RFQ
u |B=15 mA, WB=3O keV

CW H-

Solenoid
lon Source
Gate

‘ Solenoid Solenoid
Valve pceT
Transverse
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Scanner RFQ
Future H- ‘ lon

Dipole st Beam
Source OpRek;
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Image by [Scal2] _
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PXIE-LEBT

PRIMARY TASK [SCA12]
] /B:15 mA
m Wg=30keV

= perveance:
K=1.87-10"3

m ¢, =0.27 mm mrad
B cout <0.25 7T mm mrad

= allowed Emittance
growth: 25%

m goal current: |, = 5mA

= max. beam loss: 66%
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Future H-
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Image by [Scal2]

SECONDA

m electric chopper (dumping:
absorber in beam line)

m diagnosis
m separate neutrals

m induced decomp. in last part 2
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HSI-LEBT

Primary task
m transport and match from two sources
m transport a lot of different beam species
m currents between several mA up to 210 mA
|

MEWVA, ...
1(FC) DB

DC post acceleration

I(acc), BT 1

1 (FC): Faraday cup current
ar 1 (acc): Beam current in BT1 at 2.2keViu
BT: Beam transformer
QT: Quadrupole triplet
QD: Quadrupole duplet
BT2 BM: Bending magnet
DB SI: Switcher magnet
DB: Diagnostic box
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HSI-LEBT

PRIMARY TASK [HOL12]

= [g=20 — 210 mA
(dep. on lon species)

m Wg=2.2%Y
m ¢, ~200 — 1000 # mm mrad

(unnormed)

B Eout <138 ™ mm mrad

(unnormed)

= allowed Emittance growth:

-31...-87%

m goal current: |, = 30mA (FAIR)

= max. beam loss: ~ 85%
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P mewa, ..
3, 1(FC)DB

DC post acceleration
I(acc), BT 1

I{FC): Faraday cup current
I(ace): Beam currentin

SECONDARY TASKS
m chargestate separation

m switch sources

m diagnosis

BT1 al 2.2keViu
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p-LiNac LEBT

Primary task
m transport and match into RFQ
m Ig=100mA, Wg=95keV

667 mm 990 mm 652 mm

1@ -------- SOL 1|H Diag. H{soL2|--4  "f-----------
N=— per
Injection
Cone
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Pro1ToN-LINAC-LEBT

PRIMARY TASK

m [g=100mA
m Wg=95keV

= perveance:
K =222-10"3
m ¢jp <0.18 1 mm mrad
[Chal4]
B cout <0.37mmmrad

= allowed Emittance
growth: 66 %

m goal current: |, = 70mA

= max. beam loss: 30%
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667 mm 990 mm 652 mm

ACCT

Chop
——————— soL1 Dlag soL2 —emeoeol--
\}‘ ""

In jec!lo"
Cone

SECONDARY TASKS

m electric chopper
(dumping: RFQ entrance)

m ion separation with wien-filter

m diagnosis
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FRANZ-LEBT

Primary task
m transport and match into chopper system
m transport and match into RFQ
m lg=50mA, Wg=120keV

LEBT-Sektion I H Choppersystem LEBT-Sektion II
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FRANZ-LEBT

PRIMARY TASK
m [g=50mA
m Wg=120keV

LEBT-Sektion I tj Choppersystem LEBT-Sektion IT

=> perveance:
K =0.87-10"3
m £,=0.037 mmmrad SECONDARY TASKS

m £ x B chopper

B Eout <0.37mm mrad
(dumping: separate dump)

= allowed Emittance
growth: 10x m ion separation

m goal current: |, = 50mA m diagnosis
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WEITER FUR:

Image source: [Teu99]

NNP Thank you for your attention.
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CHAl4

Howrl2

SAL14

Scal2

TrU99
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