Tracking of the lons for the CeC experiment with Cooling Force
Depending on Longitudinal Location of the lon

G. Wang
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Energy kick from |deal beam vs Simulated
beam
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Using energy kick from the best slice, i.e. slice # 26 and assume the kick applies

for 15 ps of electrons
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Energy kick, dE/E x 1el10

Using kicks from slice 26, 28 and 29 with each slice has 5 ps of duration
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Using kicks from 6 slices with 1.2 ps of duration for each slice
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Summary

* The tracking code is updated so that the enerFy kick calculated from SPACE
simulation is directly used with linear interpolation applied between data
points.

* |t has been implemented into the tracking code that ions sitting at
different longitudinal slice of the electron bunch see different form of the
cooling force. The cooling force for each slice of electrons depends on the
local properties of the electrons and is provided by SPACE simulation.

* According to the simulation, cooling effect is very weak with the electron
beam as obtained from the previous beam dynamic simulation, l.e. 7% of
peak current increases over 40 minutes, even without energy jitter and
other adverse effects.

* We need to improve electron beam quality so that we have 15 ps of
duration with energy kick comparable to that of the best slice of the
previous simulated electrons, I.e. slice 26.



Check IBS routine with measurement in FY 21
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| can't find any IPM emittance measurements during CeC dedicated time in Run
21, but the measurement for regular RHIC store looks smaller than 15 mm.mrad

RHIC/Instrumentation/IPM/Emittance.logreq 07/04/2021 00:00 - 07/12 23:59 (on acnuser03.pbn.bnl.gov) - 0O x

File Window Markers Analysis

RHIC Beam Intensity

o,

E-Y

[ e =
= M

ptal intensity [10™9 Au ions] [10~11 D ion:
o

=}

=R
L

M

Enittance [nn.nradl
=
=

6 : N : : : : :
Sun 04 Hon 05 Tue 06 Hed 07 Thu 08 Fri 09 Sat 10 Sun 11 Hon 12
Tine (Start Fill = 32589}

RhicIpmManager,yel low_horiz:normEmitH[,] (D) RhicIpmManager ,yellow_vert:nornEmitM[,] (D)




