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Next Shutdown 1 Pre-injector Upgrade
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AEXxisting linac has 50% beam loss due to mismatch from RFQ
AAdd MEBT between RFQ and Tank1 to improve transmission
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AEXxisting linac has 50% beam loss due to mismatch from RFQ
AAdd MEBT between RFQ and Tank1 to improve transmission



Pre |njector Te t Stand

Alon source, LEBT, RFQ & I\/IEBT IN shlelded test stand, ofﬂlne from ISIS
ATest each component in sequence, aiming for full transport by Summer 2023
ASoak-test for one year to prove reliability, then transfer to ISIS linac in 2025
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MEBT Components

4 x Rebunching Cavities 8 x Quadrupole Magnets &teerers 4 x Beam Position Monitors
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RF Volume H' Source
A2-4 MHz, 100 kW RF 9

A50 Hz, 1 ms pulses
A5% duty factor

AECR electron ignitor

A Adjustable filter field
AMany 3D-printed parts
A35 mAH' beam

A8, ons< 1.2 7 mm mrad
ANo caesium

AEasy operation
AShould last forever!
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RF Coupling Measurements
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AHow much delivered power actually couples into plasma?
APower efficiency improves for smaller RF-coils
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A Collaboration with IPP Garching and SNS i publishing soon



First Extracted Beam
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RF Pickup Mitigation
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_ ARF shield around source
i 0.04 1 APhase shift allows averaging
j 0.00 AMove cables from power coax
E:_O_m | AAdd more ferrites and filtering
Sloncoand B ADedicated RF earth
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Flexible Extractlon Design
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Beam Extraction Investigations

APulsed extract PSU can cope with 0.7A
AVoltage gain is tuned with no plasma
AWhen RF pl asma i s

Co-extracted electron current> 1 A

Extraction voltage pulled down

Significant sparking

No beam measurable

AWill try DC extraction




Off-nominal Extractlon Settlngs

AHigh current pulls volts down
APlasma meniscus prolapses
APlasma shorts to extractor!
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Electron Suppression
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Rotation angle of magnet pair #2 [deg.]
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Rotation angle of magnet pair 1 [deg.]

AFind optimum filter field and gas pressure

AWill also try smaller emission apertures
(3, 5 & 7 mm, compared to 8 mm diameter now)
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Beam Current [mA]

RF Power Ramp
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Extraction Electrode Inspection
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