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%’1 Cornell University . .
s/ Laboratory for Elementary-Particle Physics Overview of MOdelllng Parameters and Data Sets

® Cesr TA Electron Cloud Simulation wiki page: Simulation Guidance Parameters T S0407

® CESR measurementsin CESR-c configuration in April, 2007

® 1.89 GeV - Ten 0.75 mA bunches, followed by ten empty bunches, 14 ns spacing

® Beam RMS size 0.16 x 0.016 x 12.6 mm.

® ECLOUD bunch time +- 3.4 sigma: 0.29 ns

® Elliptical beam pipe 4.5 x 2.5 cm

® QE 10%, 0.23 s.r. photons per beam particle (mistake: should have been 0.53 for dipole)
® 25k macroparticles generated per filled bunch

® SEY parameters. SEY=1.8, Epk = 310 eV

® 150 steps per bunch length, 300 steps between bunches
® 11 field calculations during each of 20 bunches

® Transverse field grid 7x7 spanning +- 3 sigma

® Feld calculation includes beampipe image charges, no contribution from beam
® Four data sets. e+ & e-(+- 5mm/grid sources), e+(+-0.5mm/grid sources),e+(+-5mm/cloud sources)
® Ten runs per data set: zero beam offset, +- X and Y beam offsets, each for both drift and 715 G dipole volumes
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Cornell University

Laboratory for Elementary-Particle Physics e+, Drift VOlume, Beam Y + 5 mm

ECLOUD-TS0407 p_driftpy: Electron Cloud Charge Buildup ECLOUD-TS0407 p_driftpy: Electron Energies (eV) Averaged Over 293.71 ns
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Cornell University

Laboratory for Elementary-Particle Physics e+, Vel'tical Field, Dl‘ift, Beam Y +- 5 mim

TS0407_p_drift (2D Averages): Vertical Field Ey (Vim) TS0407_p_drift (2D Averages): Vertical Field E (V/m)
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Cornell University

Laboratory for Elementary-Particle Physics

Marco found a gradient about 25% larger for this case

E, at Center (Vim)

dE , /dX at Center (V/im’)
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TS0407_p_drift (3D Averages): Electric Field and Gradients at X=Y=0

o 100 200 J00

PeseRPOIBSBEIERGGEDEED

i 100 200 300
Time (ns)

/dY at Center ( Vim'®

:

0.6

= =
=] bt *

E , at Center (Vim)
&
(%]

%Ul‘g\‘ﬂ
g 8 8§ 8

g

4E,
g

=

200

2 [ ]
L ]
™ ]
. L ]
L ]
109
L]
.'
]
L
. L]
. L]
[ ]
100
Time (ns)

200

Joo

<

14 January 2009

ECLOUD Electric Field Calculations/ J.A.Crittenden



Cornell University

Laboratory for Elementary-Particle Physics e+, Vel'tical Field, Dl‘ift, Beam Y +- 5 mim

Macroparticle Field Sources
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Cornell University

Laboratory for Elementary-Particle Physics e+, HOl’iZOHtal Field, Dl‘ift, Beam X +- 5 mm

TS0407_p_driftpx (2D Averages): Horizontal Field E; (V/m) TS0407_p_driftpx (2D Averages): Horizontal Field E,. (V/m)

® Fositive Beam Offset ® Negative Beam Offset ® Fositive Bean Offset ® Negative Beam Offset
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Laboratory for Elementary-Particle Physics
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TS0407_p_driftpx (3D Averages): Electric Field and Gradients at X=Y=0
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Cornell University

Laboratory for Elementary-Particle Physics

e+, Vertical Field, Drift, Beam Y +- 0.5 mm

TS0407_p_driftpy3 (2D Averages): Vertical Field E,, (V/m)

® Fositive Beam Offset ® Negaitive Beam Offset

® Posirive Beam Qffret ® Negative Beam Offrer

TS0407_p_driftpy3 (2D Averages): Vertical Field E, (V/im)

s B T L .......'l ® & 2 & s ® 8 8 8 ® ® 0 e & s 8 oo s's & » &l
L ]
. 0 |— —1 a8 - —
[ s o 8 * B Bunch 1 b e . Bunch 2 Bunch 11 g Bunch 12
L] ¥ ®ug
005 |- * e oe 0 0] 5 |- * e 20 % & 8 @ ® &8 8 8 8 8 0 —® & 8 @ @ 8 8 8 8 8
0 0.1 0.2 0.3 i 14 141 142 14.3 140 140.4 140.2 0.3 o 134 1341 1342 1543
® o s & | 10 g = 1 i MR
cs s s s o’ o e 8w P S BTN s 8 8 o @ E RimBw TR e
257
0 - ]
Bunch 3 Bunch 4 g Bunch 13 Bunch 14
RN g g 1o EE e w oo -3.07
-1e ik 2. 0 % ®» 8 ® 8 ® 8 (8 8 @ @] o o & 5 8 & F 8 0 8 8@
28 281 282 28.3 42 421 42.2 42.3 168 168.1 168.2 168.3 132 182.1 182.2 1823
s ® i s o ¥ P Fe o 5 s 6 8 /s ¢ & & 5Fe & s o 8 s 'sise s o
P T " s o un 8 ® ®
0 — o |- 0 -
Bunch 5 Bunch 6 Bunch 15 Bunch 16
S 8 s 00, , y LA I i o
o ] ® ] = 1l = — z
20 L it 28 . ® 5 2 0 8 8 0 8 8 " 8 e ® 8 s e e e ¥
36 6.1 56.2 36.3 76 70.1 70.2 70.3 196 196.1 196.2 196.3 210 2404 2102 2103
* _itttl"...._ #E ..-""_ PFe e e ooeoiese’s 25 @ & ® 8 8 o & o 8 » »
- »
” ke o h 0 0 :
Bunch 7 Bunch § Bunch 17 Bunch 18
*® & & & @ & " e -
20 |- P 20 |- = S 5 25 |- > |
s 2 e o 8 8 8 & 8 8 & & & 3 * % o & ® 8 8 8 8 ® @
P § 841 B2 Bi.d . i) M .1 224 2241 224.2 2243 238 238. 28,2 238.3
N s 6 B BRI o ....l-"._ 25 8 & ®» 8 s s le s s o] 25 T o & 8 & o o /'s & & &
& I ? h1 0 0
Bunch 9 e WA Bunch 10 Bunch 19 Bunch 20
_ " 0 8 8 g & .
2 E aw T E 2 E T egd -HE . o .| 25 | -
A * & ® 2 8 & & g 8 o ® & & 2 @ 3 8 °® a8 ® @
11z 112.1 1122 1123 126 1261 126.2 126.3 i o e o 266 2661 i 2663
Time (ns) Time (ns) Time (ns) Time (ns)
Some “ pinch effect” present
< — , ,
14 January 2009 ECLOUD Electric Field Calculations/ J.A.Crittenden 9



Cornell University
Laboratory for Elementary-Particle Physics

e+, Vertical Field, Drift, Beam Y +- 0.5 mm

TS0407 _p_driftpy3 (3D Averages): Electric Field and Gradients at X=Y=0
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Cornell University

Laboratory for Elementary-Particle Physics

e+, Horizontal Field, Drift, Beam X +- 0.5 mm

TS0407_p_driftpx3 (2D Averages): Horizontal Field E,. (Vim)

® Positive Beam Offret ® Neguaiive Beam Offret

TS0407_p_driftpx3 (2D Averages): Horizontal Field E,. (Vim)

® Fositive Beam Offset ® Negative Beam Offrer
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Cornell University - . .
Laboratory for Elementary-Particle Physics e+, Horizontal Fleld, Dl'lft, Beam X +- 0.5 mim

TS0407_p_driftpx3 (3D Averages): Electric Field and Gradients at X=Y=0
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Cornell University

Laboratory for Elementary-Particle Physics

e-, Vertical Field, Drift, Beam Y +- 5 mm

TS0407_e_driftpy (2D Averages): Vertical Field E,, (V/im)

® Fositive Beam Offset ® Negative Beam Offset

TS0407_e_driftpy (2D Averages): Vertical Field Ey, (V/im)

® Fositive Beam Offset ® Negative Beam Offset
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Cornell University

Laboratory for Elementary-Particle Physics

Marco found a gradient about 25% larger for this case

E, at Center (Vim)

dE  /dX at Center (V/m")

e-, Vertical Field, Drift, Beam Y +- 5 mm

TS0407_e_driftpy (3D Averages): Electric Field and Gradients at X=Y=0
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Cornell University

Laboratory for Elementary-Particle Physics e-, Horizontal Field, Dl‘ift, Beam X +- 5 mm

TS0407_e_driftpx (2D Averages): Horizontal Field Ey (V/m) TS0407_e_driftpx (2D Averages): Horizontal Field E . (V/m)
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Cornell University

Laboratory for Elementary-Particle Physics e-, HOI‘iZOHtal Field, Dl‘ift, Beam X +- 5 mm

TS0407_e_driftpx (3D Averages): Electric Field and Gradients at X=Y=0
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