
Correlation H-beam properties to Cs-coverage
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H-Beam formation studies : CERN, LPGP, IPP collaboration
ÅONIX PIC MC & IBSimucodes
ÅLPGP: T. Minea, A. Revel
ÅIPP: U. Fantz, S. Mochalskyy, D. Wunderlich, M. Lindqvist, N. den Harder, A. Mimo
ÅCERN: A. Vnuchenko

ÅOES / BES analysis
ÅIPP: U. Fantz, S. Briefi, A. Hurlbatt

ÅEmittance- Profile-meter
ÅCERN: F. Roncarolo, S. Bart Petersen, M. Duraffourg, C. Vuitton

ÅTest stand and prototypes, Cs coverage
ÅCERN: S. Bertolo, C. MastrostefanoΣ aΦ hΩbŜƛƭΣ CΦ Řƛ [ƻǊŜƴȊƻΣ ¸Φ /ƻǳǘǊƻƴΣ 5Φ Steyeart,                   

B. Riffaud, J. Thiboud, R. Guida, K. Kapusniak, C. Charvet, P. Moyret

ÅISTS Measurement  9 Nov. ς17 Dec. 2020 & 22 Feb. ς18 Apr. 2021, Feb & July 2022
ÅCERN: A. Vnuchenko, J. Lettry 
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RF-ICP driven, Cs-surface H- source L4-IS03b

Plasma 
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Beam Formation region

2022-10-05 3

BES Viewing axis

IB-Simu 
transport

Cs- measurements
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Profile & 
e-meter

IBSimuL4IS-test stand 152

Slits Grids

BCTBES @ LEBT start 

D. A. Fink, T. Kalvas, J. Lettry, Ø. Midttun, D. Noll,Hīextractionsystemsfor CERNôsLinac4Hīion source,

NuclearInst. andMethodsin PhysicsResearch,A 904(2018) 179ï187.

BES @ E-meter plane

H2: 1.6 ς2 10-4 hPa

IBSimu: T. KalvasUni. Jyvaskyla Finland
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Cs-coveragetest procedure
i.e. PE#1 Feb. 2-9  

PE # start end Cs mg
e/H 

nom

Cs 

mono

1 1/2/22 11:00 7/2/22 10:00 0.00 24.50 0.00

1 7/2/22 11:00 9/2/22 9:00 13.19 18.24 0.09

2 9/2/22 14:00 14/2/22 9:00 2.69 0.95 2.50

1 14/2/22 15:00 21/2/22 9:00 3.89 1.37 3.10

2 21/2/22 14:00 23/2/22 9:00 2.04 1.85 0.79

1 23/2/22 17:00 25/2/22 12:00 0.76 7.67 0.74

Vol. mode

ü Comissioninguntil vol. mode
ü Meas. H-(PRF) and e/H(PRF)
ü Caesiationuntil chosene/H
ü Meas. H-(PRF) and e/H(PRF)
ü Cool, dismount 
ü Measure Cs coverage

Vol.
e/H = 18

1st Caesiation

Cs-valve closed,
Outgasingof CS-
deliverysystem

Cs-valve opening2022-10-05 NIBS 5



IS03b-modes @ L4 operation (H-beamintensity: 35 mA)

IS03b, PE  f7.5 mm

RF (35 mA)
23.6 kW

4.5 mA/kW3.4 mA/kW

17.2 kW

13.1 kW

e/H (35 mA) = 47

e/H = 24

e/H = 2

I (H-)

dH-/dRF:
1.4 mA/kW

a) Conditionning b) Volume mode c) Vol. + Cs-surf. mode
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Surf.+Vol. Vol. Conditionning

Surf.+Vol.

Vol.

Cond.

V 2 Plasma Electrodes, 
V 7 meas. Points
V 0.1 to 3 Cs-monolayers

Cs-Coveragecampaign:

Graham W G 1980
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Sytematicobservation: Peak curent beforeloweste/H

PE aperture

Imax(H-)

e/H-
min

e/H- = 11

dPE

V For e/H = 5-6: Cs-coveragegradient 
Along the PE 

ü Therefore: H-surf emissiongradient  
& Neg. potentialwell gradient

I (e/H-
min)

Imax (H-)
e/H = 5-6 

e/H min = 0.5-1 

ü Reducede-co-extraction 
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NINJA (L4IS) vs. Laugmuirgauge 
meas. (SPL Plasma generator)
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8 mT

20 mT

No-filter

e/H = 100 e/H = ~1

SPL (50Hz cooled) plasma generator
Courtesy C. Schmitzer

Simulation IS03: 28 / 11 mT

25 / 15 mT

Langmuir gauge
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Electron energydistribution vs. Surf. Emis. inducedPotentialwell

ÅThe orderof magnitude of the simulatedPotential
well corresponds to the energybarrierrequiredto 
supressélectrons from reachingthe plasma 
electrodeaperture

ÅTriggeredsimulations with surf emissiongradients

ÅNote: MB-distr. isnot in the version ONIX-single 
aperture. 
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E-meter distance Slit-Grids: 200 mm    Effective meas. surface : 30×30 mm2

Grids: (48 total) 40 active wires at 0.75 mm interval, Angle 0.75/200 > 3.75 mrad/wire spacing

¢Ŝǎǘ ǎǘŀƴŘΩǎ 9ƳƛǘǘŀƴŎŜ ƳŜǘŜǊΥ {ƭƛǘǎ ϧ DǊƛŘǎ ŀƴŘ {9a ƎǊƛŘǎ

SEM Grids

E-meter
Slit  Grids

Source   Solenoid

BCT
Beam Current Transformer

11

H-slit

V-slit

Mvt.

SolenoidS1 tuned to 
match the Gridsize, this

imposes a focussingbeam

S1
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Profile duringand after SpaceCharge Compensation

Beam Halo beforespacecharge compensation 
tscc= 150 ms  f(Residualgaspressure)

After spacecharge compensation 

Horizontal and vertical slit-grid measurementof the beamprofile

Left right and top down 
assymmetries
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NormRadial densitydistr. from volume to caesiatedmode

30 mA 40 mA

ü The radial distribution as measuredwith the slit grid in Horizontal and Vertical orientations presentsa 
consistent evolutionto largerradii alongwith the loweringe/H (correspondingto an increaseof the surface 
mode contribution).
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