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Motivation : current status

Estimations on the effects from beam impedance for tune shift are necessary.

. Intensity, number of bunches and bunching tactor dependences

. difference of single bunch and multi bunches of tune shifts
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Motivation : current status

There are some discrepancies

between models and measurements.

assumption (e.g. bunch spacing)

other impedance sources (kicker)

For quantity explanation, additional
measurements and considerations
for estimate wake field are tried
(ongoing).

cross-section of bending magnet

occupy 37 % for whole accelerator
circumference
other parts : assumed circle cross-section

RCS

-~
________

bunch spacing Is not
equidistance when injection
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Joint beam study at FNAL RR

« 19 March 2019
« Rob Ainsworth, Aine Kobayashi and Kenichirou Satou
« Recycler Ring

(Thank you very much for arranging this opportunity, zKiyomi, Bob, FNAL peoples and
US-Japan collaboration.)

[Studied menu]

. Intensity, number of bunches and bunch length dependences : done last year for
horizontal direction

« Intensity dependences
« humber of batches dependences

« batch spacing dependences



Intensity dependence
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Figure 1: Geometry of Main Injector Beampipe and Beam Position Monitor.
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Number of batches dependence
at constant intensity
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Batch space dependence 31 bunches/1 batch

2 batches
— next to each other
— opposite sides

horizontal vertical
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Summary

For higher beam intensity, understanding of tune shift mechanism is
necessary.

For make a comparison between data and models, we had joint beam
study at FNAL RR.

Intensity dependences and number of batches dependences of tune
shifts were observed for both horizontal and vertical directions.

No apparent difference was observed In tune slope with different batch
distances.

To do

Precise analysis of data and compare models.

Investigate on the impact of the wake length for other batches.
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Last year

FNAL RR

FNAL RR

Impedance and BPM related measurements

+ tune shift measurements
— number of bunches dependence
— bunch length dependence

« COD rms measurements

intensity : ~ 8 x 102 ppp
81 x 5 batch injection with pinger
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(vertical measurement did not work well)
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Single bunch event measurements (2015/12/24)
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