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Linac Operational Measurements – 8/7/22 (pencil beam)
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• Measurements taken 8/7/2022
- Multi-wire (4 wirescanners)

• L2 (LI11/12)
- γεx = 8.2 μm-rad, BMAG = 1.1
- γεy = 4.5 μm-rad, BMAG = 1.9

• L3 (LI18/19)
- γεx = 12.6 μm-rad, BMAG = 1.2
- γεy = 8.8 μm-rad, BMAG = 1.4

• Operational issues affecting emittance & stability
- Fast orbit excursions during wirescans
• Improvements to control system links to SCP over downtime

to enable jitter-subtraction
- Extreme sensitivity to orbit in L1 / beginning of L2
• MD studies scheduled to further investigate

- Diurnal variation in klystron phases (see next slide)
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Emittance growth in Linac (L1-L3) typically 2X-3X after tuning



• Measurements taken 8/7/2022 (wirescanner), 8/4/2022 (XTCAV)
• Wire-scanner measurements (IPWS1)

with β*= 0.5 m
- σx* = 23.2 μm
- σy* = 21.5 μm
- σz = 18.3 μm

• Wire breakage
- ongoing problem due to high charge density

• Similar sensitivity to dispersion leakage
seen in FACET
- Use sextupole movers in BC20 to control

• First checkout of “ML tuning”
- Bayesian optimization tool applied to Sextupole

mover system for S1 & S2 sextupoles (L & R)

Sector 20 Operational Measurements – 8/7/22 (pencil beam)
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Scan showing signs of broken wires on card Newly fixed card

Efforts ongoing to address phase stability in Linac



IP Jitter Tool
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Dy ~ 0.5 sy



Model / Other Machine Jitter Levels ~ X2 larger than expect
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Expect ~2um vertical jitter @ β*=5cm (say 6um @ 50cm)
-> Currently measure ~11um  

Expect ~1.5um bunch length jitter
-> Currently measure ~3.5um  



2-Bunch Jitter – Modeled Expectations
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Δz =13 μm (rms)



MD Options Currently Being Considered
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• Introduction of further transverse feedbacks
- L1 launch
- L2 launch
- S20 launch

• Other Feedbacks?
- Currently only “slow” feedbacks to fix ~temperature drifts, consideration of faster feedbacks requires more work and possibly

hardware

• Improvements to BL measurements
- Expect microbunching to pollute BL feedback signals

• Observed in past that bunch length changes even if BC14 BLEN signal remains fixed

- Laser heater helps?
- Investigate optical filtering for edge radiation
- More complex BLEN detector? (Frisch/Maxwell special) – definitely helpful for S20

• Upgrade BC11 & BC14 energy feedback low-level RF
• Incorporate BC20 BLEN windowing into S20 wirescans
• XTCAV SLED
• S15 Tcav
• S17/S18 fast phase shifter hardware
• SCAV beamline
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