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OVERVIEW

1. H Source Pure H2 or H2 in Ne or He supersonic expansion
Supersonic beam 30 % H2 in Ne at 100 K, 10 bar : 830 m/s = 15 m/s Ho density 2 x 1013 /cc
30 % H2 in He at 30 K, 10 bar : 670 m/s + 10 m/s Ha density 6 x 10" /cc

Vazial < 20 m/s

Pulsed gas valve (20 - 100 us opening) : beam length2 - 8 cm at 800 m/s

"skimmer" 12 mm at 30 cm l

—_— T Uperp,mazxr — 17 m/S

H generation: plate discharge at >2.5 kV

H, — H+H (expected efficiency > 10 %) H density (target) 1 X 1012 / CC
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PO  stagnation density He 1019.13 176519  394.91 5.77E-03  4.13E+18 2.45
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— H2 1316.23 2943.17 64.85 3.56E-01 2.38E+18 27 .11
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H Source Summary

Scope
OGenerate H beam with > 1012 particles/cc at <900 m/s velocity

Progress
OConfirmed that He and Ne gas discharges would work for H generation.

OOptimization is still underway. Limited cooling test due to the size of the current test
chamber.

Outlook

ORefrigerated large source chamber ready to test January 2024.
OTest of higher voltage discharge in January 2023

OFinalize the nozzle condition by February.

Risks

OOptimization is still underway. Difficult to predict final achievable density.
OLong term stability of the discharge nozzle is unknown

ONeed to improve laser frequency stability and calibration.
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2. Decelerator

Moving trap decelerator
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OVERVIEW

3. Bender 1 Halbach array permanent magnets
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OVERVIEW
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3. Bender 2 quadrupole
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Decelerator and Bender Summary

Scope
OThe 1st decelerator 900 m/s =#350 m/s, and the 2nd decelerator 350 m/s =20 m/s.

Progress
OFinalized the decelerator and the bender design. Confirmed that the trap moves smoothly.
OOrdered all necessary electrical components. Mechanical design almost completed

Outlook
OFinalize the mechanical design by January. Installation of all mechanical components in February.
Olnstall and assemble all electrical components in February.

ODeceleration test in early March. Optimization during the summer.
OBenders will be tested in January (with CH3)

Risks

ONo design risk.

OA lot of man power will be needed in February for assembly.
OThe bender performance is not well characterized (until January).
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OVERVIEW

4. Control Electronics
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Electronics and System Control Summary

Scope
032 TuneBox Sets are required for 900 m/s (each Tunebox drives every 32nd trap).
O4 banks of discharge boards are needed to provide 32 busbar paths along the decelerator

O4 FPGA based MLDs (72 output high speed digital pattern generators) drive tuneboxes and discharge
boards.

Progress
OThe 1st generation system is running in Momose Lab.

OParts for the 2nd generation are on order. TRIUMF group is migrating current FPGA firmware and PC
Side code to Ethernet (currently using USB).

Outlook
OAssembled and ready to test by March.

Risks

OFPGA firmware and PC software development has no set schedule or dedicated resources in the
TRIUMF Electronics Development group.

ONeed to request >20% FTE of Bryerton between January and March to obtain the new program by the
end of March.

OHow to combine with other controls
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Summary

Outlook
OMomose group will test the deceleration and trapping during the summer time.

Risks

ORelocation from UBC to TRUMF requires a lots of man power. When can we move our system to
TRIUMF? Likely Nov 2024, after the 2024 CERN beam time?
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