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LANSCE Accelerator Facility
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Time Structure of LANSCE Beams
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Formation of Multi Beam Structure _, Frequency
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Beam Current PIots
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Operation schedule

Maintenance: 4 months
Tune-up: 1.5 months
Operation : 6 months

Number of operation
hours: ~ 3500 /year



Beam Emittance Growth in LANSCE Linear Accelerator

Beam (Facility Source 0.75 100 800 Charge/ | Emittance
MeV MeV MeV bunch | growth in
(PO linac, & / €75
H-(Luj/pRad/UCN) 0018 0.022 0.045 0.07 50 3.2
H- (WNR) 0018 0.027 0.058 0.124 125 4.6
H*(IPF), DTL only 0.003 0.005 0.026 20 5.2
H*(Area A, 1995) 0.005 0.008 0.030 0.07 82 8.7

Normalized transverse rms beam emittance (m cm mrad), charge per bunch (pC), and emittance

growth in linac.
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Beam Loss in Linac and HEBT
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Beam Loss in Proton Storage Ring (PSR)
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Sources of Beam Emittance Growth and Beam Loss in
LANSCE Linear Accelerator

@® Significant ©= Moderate ® Insignificant

Source 0.75 100 800 | 800 MeV
MeV MeV MeV HEBT
LEBT | DTL CCL
Misalignments of accelerator channel components No Data
Transverse-longitudinal coupling in RF field N/A
H-beam stripping on residual gas, intra-beam stripping @ @
Nonlinearities of focusing and accelerating elements
Space-charge forces of the beam O @ O
Mismatch of the beam with accelerator structure Q O Q@ O
Instabilities of accelerating and focusing field Q @] Q O
Beam energy tails from un-captured particles o O Q O
Dark currents from un-chopped beam
Excitation of higher-order RF modes N/A
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Side view of assembled LANSCE duoplasmatron

proton ion source.

H* and H- lon Sources
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Cesiated, multicusp-field, surface-production
H™ ion source
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Beam Current, / Normalized Emittance, Normalized Beam
(mA) € rms Brightness,
(17T cm mrad) B=1/ (8 m€2,,)
A/(TT m mrad)?
H* 10 - 30 0.003 - 0.005 20
H- 14 - 20 0.016 - 0.018 0.6

11



Beam Emittance Growth in 750-keV Beam Transport
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Electrode .

Comerr et Flamen Mitigation of H- Beam Loss via Adjustment of H- Source
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Beam Mismatch in Linear Accelerator
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Low-Momentum Beam Spill in High-Energy Beamlines
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Mitigation of Beam Loss in HEBT
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Effect of Lattice Misalignment and RF Field Variation on Beam Parameters
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Novel 100 MeV LANSCE Front End
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Future Plans and Upgrade of LANSC
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Summary

1. The unique feature of the LANSCE accelerator facility is multi-beam
operation, simultaneously delivering beams to five experimental areas.

2. Multi-beam operation requires compromises in beam tuning to meet
beam requirements at the different targets while minimizing beam losses
throughout the accelerator.

3. The near - term plans are to replace obsolete systems of the LANSCE linear
accelerator with modern 100-MeV Front End with significant improvement
of beam quality.
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