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Constraining Photoelectron Energy Distributions Using Bunch-Current Scans

AL\ ’
AN - T _— —
0.025 —_— \ 025 : —
0.05 \'M/ e 0.
o 0075 = 075
= -
3 3
5™ 5
=] [
2 =
g _0.125 g -1.25
= 5 . SW =
& 5/17 Trace 88 15W Al &
01 A3
12/24 Trace 454 15W TiN B : « 1 2 Trace 109 ISW TiN I mA
2/2 ] . :
0.175 . ! -1.75 921 Trace 115 ISW TiN 2 mA
.+ + 920 Trace 121 ISW TiN 4 mA
82 -2
- . Y %21 Trace 139 I5W TiN 10 mA
0.225 - 4 235 1
a I 20 kD) 4 58 0 0 5 10 s 20 25 30 s 40
Time (ns) Time (ns)

Jim Crittenden

; CesrTA Electron Cloud Meeting
zlp

Cornell Laboratory for Accelerator-Based Sciences and Education
@ UG 16 March 2011




Witness Bunch Study Data Sets
2010

Cornell University

Laboratory for Elementary-Particle Physics

Date Species (GeV) | Bunch Current (mA)| 15E/W | Vacuum Chamber | Spacing | Data Sets | ECLOUD
03/27/10 | Positrons 53 5 w Carbon (1) 14-84 11-74 | 19271-19306
E TiN 11-74 | 18404-18439
03/27/10 | Electrons 53 5 w Carbon (1) 14-70 110-146
E TiN 110-146
05/09/10 | Positrons 2.1 3 A Al 4-140 43-85
E Carbon (2) 73-199
05/09/10 | Electrons 21 3 w Al 4-20 91-103
E Carbon (2) 217-253
05/17/10 | Positrons 53 3 w Al 4-100 70-109 | 17781-17858
E Carbon (2) 139-211 | 19793-19870
05/17/10 | Electrons 53 3 w Al 4-100 166-199
E Carbon (2) 325-391
05/19/10 | Electrons 21 3 A Al 4-120 91-139
E Carbon (2) 181-277
12/24/10 | Positrons 53 35 A TiN 14-84 436-491
E Carbon (2) 436-491
12/24/10 | Electrons 53 35 i TiN 14-84 496-551

The December data sets were designed to study the dependence of the witness bunch studies on bunch current.
They provide an opportunity to address Mark's request for vacuum chamber comparisons

Jfor the same beam energy, species, bunch current and spacing, and reflected photon contribution (15E/W).

For TiN and Carbon we can increase the sample of comparisons at 2 GeV in the 2011 data-taking periods.

We have not yet submitted the Task Overview sheets for these measurements.
I EEEE——
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Vacuum Chamber Comparison Under Same Beam Conditions
5.3 GeV Positron Beam
Witness bunch with 28-ns spacing

Cornell University
Laboratory for Elementary-Particle Physics
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Vacuum Chamber Comparison Under Same Beam Conditions
5.3 GeV Electron Beam
Witness bunch with 28-ns spacing

The carbon coating
uppresses photoelectron
production relative to
the TiN coating, but
the SEY may be higher.

The measurements with
the electron beam
confirm the much

maller q.e. for reflected
photons and SEY

Jor TiN compared to Al

Jound with the positron

beam.
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Bunch Current Scans in September (TiN, Carbon 2)
5.3 GeV Positron Beam
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Witness bunch with 14-ns spacing
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ECLOUD Simulations for the Bunch Current Scan
Cornell University .
Laboratory for Elementary-Particle Physics 5.3 GeV Positron Beam

Witness bunch with 14-ns spacing

1-10 mA / bunch
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The bunch current scans provide a much more stringent test of the photoelectron energy

distributions used in the simulation.

This example shows that the function used for the 3-mA witness bunch studies is a poor match for

the 1-mA single-bunch signal, because the beam kick is not strong enough.
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Tuning the Photoelectron Energy Distribution

1-10 mA / bunch
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After MUCH tuning work, the optimal p.e. energy distribution has changed a LOT.
These examples show why: the energy acceptance at 1 mA and 10 mA is very different.

The 10-mA signal requires a low energy peak to which the 1-mA signal is entirely insensitive.
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Button Signal (V)

Cornell University
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Still work to do. Dip is wrong.
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Relative Contribution of Primaries

10 mA / bunch
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Witness at 14 ns mostly secondaries for 1 and 10-mA bunch currents.
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