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Measured emittance along the cycle




2018 emittances along the cycle
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Run 2 BCMS emittances along the cycle
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Intensity, Emittance and Luminosity fluctuations
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Beam Intensity Fluctuations in the cycle
Selected 2018 Fills (43 fills) - B1 bunches
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Beam Intensity Fluctuations in the cycle
Selected 2018 Fills (43 fills) - B1 bunches
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Emittance Fluctuations in the cycle

Selected 2018 Fills (43 fills) - B1-H
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Emittance Fluctuations in the cycle

Selected 2018 Fills (43 fills) - B1-H
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Emittance Fluctuations in the cycle

Selected 2018 Fills (43 fills) - B1-H
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Emittance Fluctuations in the cycle

Selected 2018 Fills (43 fills) - B1-H
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Luminosity fluctuation in Run 2
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Emittance growth on top of the model
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Emittance growth on top of the model @ FB

Measured (BSRT)-Model emit. difference over time at FB vs the initial emittance
averaged over all Fills for each beam flavor, for both beams and planes

Extra (on top of IBS&ecloud) emittance growth at FB vs inj. emittance
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 In vertical, correlation of the extra growth with injected emittances,
smaller emittances — larger extra growth
* No correlation of extra growth with intensity

LA

Hitumi Y (G
HL-LHC PHO.J_ECT \



Emittance growth on top of the model @ FB

Measured (BSRT)-Model emit. difference over time at FB vs the initial emittance
averaged over all Fills for each beam flavor, for both beams and planes

Extra (on top of IBS&ecloud) emittance growth at FB vs inj. emittance
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 In vertical, correlation of the extra growth with injected emittances,
smaller emittances — larger extra growth
* No correlation of extra growth with intensity
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Emittance growth on top of the model @ collisions

Measured (BSRT)-Model emit. difference over time vs the initial emittance
averaged over all Fills for each beam flavor, for both beams and planes

Extra (on top of IBS&ecloud) emittance growth at SB vs emittance

horizontal vertical
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Emittance growth on top of the model @ collisions

Measured (BSRT)-Model emit. difference over time vs the initial emittance
averaged over all Fills for each beam flavor, for both beams and planes

Extra (on top of IBS&ecloud) emittance growth at SB vs emittance
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https://indico.cern.ch/event/844767/contributions/3547587/attachments/1905233/3146376/upLumiModel_WP2_10Sep19_stef.pdf

Emittance growth on top of the model @ collisions

Measured (BSRT)-Model emit. difference over time vs the initial emittance
averaged over all Fills for each beam flavor, for both beams and planes

Extra (on top of IBS&ecloud) emittance growth at SB vs emittance
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https://indico.cern.ch/event/844767/contributions/3547587/attachments/1905233/3146376/upLumiModel_WP2_10Sep19_stef.pdf

Summary

The emittance growth at FB is 10-15% and at Ramp 20-30% for Run 2
The 2018 emittances along the cycle are smaller compared to previous years

In 2018, the comparison of WS and Emit. scans with Luminosity emittances during a
BSRT calibration Fill, explains the discrepancy observed between the different
measurements along the year — understanding this discrepancy is important

« For both FB and FT energies, the observed extra emittance growth (on top of the
model) is similar for both beams and there is no clear correlation of with brightness
-at FB, e-cloud explains 30-50% of the observed extra growth. In vertical, smaller
emittance — larger extra growth
-at SB, no correlation of extra growth with e-cloud

 Including the mechanisms of coupling&noise&burn-off for the emittance growth
calculations in the model - significantly better emittance and luminosity predictions

« Extra emittance blow up plays an important role in the degradation of the cumulated
integrated luminosity (extra losses have a smaller impact)

Thank you!
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2018 convoluted emittances at start of collisions
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BSRT calibration Fill results

Emittance discrepancy [%]
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« Agreement of Emittance Scans with the ones from Luminosity is 5-20%

« Emittances from WS up to 10-15% lower than the Luminosity ones
Revealing discrepancy between BSRT (calibrated against WS) and emittance
from Luminosity - understanding this difference is important
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https://indico.cern.ch/event/771601/

Extra emittance growth at SB, 2018
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Emittance & intensity for Run 2
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Emittance & intensity for Run 2
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Cumulated integrated Luminosity
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