
Beampipe-averaged Cloud Density (1012 m-3)
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Macroparticle Statistics
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Beam-averaged Cloud Density (1012 m-3)
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5-Sigma Cloud Density at Center of Pipe (1012 m-3)
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ECLOUD-DR20100203_pos_dip_red: Cloud Density in Central Grid Cell (1012 m-3)
10/02/04   11.45

Time (ns)

E
le

ct
ro

n 
D

en
si

ty
 (

m
-3

)

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

0 200 400 600 800 1000 1200 1400 1600



0

200

400

600

800

1000

1200

1400

1600

x 10 2

10/02/04   11.45

No energy cut: 487 macroparticles, 6904013 e-
X (cm)

Y
 (

cm
)

0

10000

20000

30000

40000

50000

60000

70000

80000

Ekin>10 eV: 44 macroparticles, 3725583  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 1 at time = 6 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

x 10 2

10/02/04   11.45

No energy cut: 1984 macroparticles, 51652796 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

x 10 2

Ekin>10 eV: 714 macroparticles, 36769180  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 11 at time = 66 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

x 10 2

10/02/04   11.45

No energy cut: 3060 macroparticles, 74037424 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

x 10 2

Ekin>10 eV: 1426 macroparticles, 52151808  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 21 at time = 126 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

3500

4000

4500

x 10 2

10/02/04   11.45

No energy cut: 4089 macroparticles, 97221528 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

x 10 2

Ekin>10 eV: 2164 macroparticles, 69883208  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 31 at time = 186 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

7000

x 10 2

10/02/04   11.45

No energy cut: 5202 macroparticles, 119912856 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

4000

x 10 2

Ekin>10 eV: 2935 macroparticles, 86435776  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 41 at time = 246 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

x 10 2

10/02/04   11.45

No energy cut: 4924 macroparticles, 85494064 e-
X (cm)

Y
 (

cm
)

0

250

500

750

1000

1250

1500

1750

2000

x 10 2

Ekin>10 eV: 1050 macroparticles, 19933904  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 51 at time = 306 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

x 10 2

10/02/04   11.45

No energy cut: 5167 macroparticles, 62716928 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

x 10 2

Ekin>10 eV: 2362 macroparticles, 38163464  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 61 at time = 366 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

x 10 2

10/02/04   11.45

No energy cut: 6623 macroparticles, 105055064 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

x 10 2

Ekin>10 eV: 3582 macroparticles, 73350000  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 71 at time = 426 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

7000

x 10 2

10/02/04   11.45

No energy cut: 7798 macroparticles, 136040304 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

x 10 2

Ekin>10 eV: 5075 macroparticles, 97617360  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 81 at time = 486 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

1400

x 10 3

10/02/04   11.45

No energy cut: 9008 macroparticles, 165936304 e-
X (cm)

Y
 (

cm
)

0

1000

2000

3000

4000

5000

6000

7000

x 10 2

Ekin>10 eV: 4710 macroparticles, 113375008  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 91 at time = 546 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

x 10 3

10/02/04   11.45

No energy cut: 10287 macroparticles, 198116496 e-
X (cm)

Y
 (

cm
)

0

2000

4000

6000

8000

10000

x 10 2

Ekin>10 eV: 6463 macroparticles, 141042368  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 101 at time = 606 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

7000

x 10 2
10/02/04   11.45

No energy cut: 10061 macroparticles, 144367040 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

x 10 2

Ekin>10 eV: 2629 macroparticles, 35275580  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 111 at time = 666 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

7000

x 10 2

10/02/04   11.45

No energy cut: 10118 macroparticles, 101955480 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

x 10 2

Ekin>10 eV: 5304 macroparticles, 63129152  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 121 at time = 726 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

2000

4000

6000

8000

10000

x 10 2

10/02/04   11.45

No energy cut: 11506 macroparticles, 151162112 e-
X (cm)

Y
 (

cm
)

0

1000

2000

3000

4000

5000

6000

x 10 2

Ekin>10 eV: 7076 macroparticles, 105144144  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 131 at time = 786 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

1400

1600

x 10 3
10/02/04   11.45

No energy cut: 12851 macroparticles, 189524880 e-
X (cm)

Y
 (

cm
)

0

1000

2000

3000

4000

5000

6000

7000

x 10 2

Ekin>10 eV: 8909 macroparticles, 135384544  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 141 at time = 846 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

1400

1600

x 10 3

10/02/04   11.45

No energy cut: 14263 macroparticles, 224347040 e-
X (cm)

Y
 (

cm
)

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

x 10 2

Ekin>10 eV: 7903 macroparticles, 152416832  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 151 at time = 906 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

250

500

750

1000

1250

1500

1750

2000

x 10 3

10/02/04   11.45

No energy cut: 15769 macroparticles, 267259888 e-
X (cm)

Y
 (

cm
)

0

2000

4000

6000

8000

10000

x 10 2

Ekin>10 eV: 10493 macroparticles, 188609376  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 161 at time = 966 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

x 10 3

10/02/04   11.45

No energy cut: 15579 macroparticles, 201716560 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

3000

3500

x 10 2

Ekin>10 eV: 4246 macroparticles, 46048632  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 171 at time = 1026 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

2000

4000

6000

8000

10000

x 10 2

10/02/04   11.45

No energy cut: 15393 macroparticles, 140326480 e-
X (cm)

Y
 (

cm
)

0

1000

2000

3000

4000

5000

6000

x 10 2

Ekin>10 eV: 8486 macroparticles, 85666056  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 181 at time = 1086 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

200

400

600

800

1000

1200

1400

1600

1800

x 10 3

10/02/04   11.45

No energy cut: 16911 macroparticles, 203975312 e-
X (cm)

Y
 (

cm
)

0

2000

4000

6000

8000

10000

x 10 2

Ekin>10 eV: 10791 macroparticles, 139345680  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 191 at time = 1146 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

x 10 3

10/02/04   11.45

No energy cut: 18387 macroparticles, 252788624 e-
X (cm)

Y
 (

cm
)

0

200

400

600

800

1000

1200

x 10 3

Ekin>10 eV: 13033 macroparticles, 179226336  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 201 at time = 1206 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

x 10 3

10/02/04   11.45

No energy cut: 20128 macroparticles, 306033440 e-
X (cm)

Y
 (

cm
)

0

200

400

600

800

1000

1200

1400

x 10 3

Ekin>10 eV: 11792 macroparticles, 209397312  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 211 at time = 1266 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

x 10 3

10/02/04   11.45

No energy cut: 22118 macroparticles, 370287072 e-
X (cm)

Y
 (

cm
)

0

200

400

600

800

1000

1200

1400

1600

1800

x 10 3

Ekin>10 eV: 14925 macroparticles, 258946208  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 221 at time = 1326 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

500

1000

1500

2000

2500

3000

3500

x 10 3

10/02/04   11.46

No energy cut: 22837 macroparticles, 422154560 e-
X (cm)

Y
 (

cm
)

0

500

1000

1500

2000

2500

x 10 3

Ekin>10 eV: 19007 macroparticles, 357620096  e-
X (cm)

Y
 (

cm
)

Cloud charge profile after bunch 225 at time = 1344.1 ns

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5



0

1000

2000

3000

4000

5000

6000

7000

8000

9000

x 10 2

10/02/04   11.46
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ECLOUD-DR20100203_pos_dip_red: Time-Integrated Energies of Electrons Hitting Wal
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ECLOUD-DR20100203_pos_dip_red: Cloud Density (e/m3) Averaged Over 1440 ns
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ECLOUD-DR20100203_pos_dip_red: Cloud Density (e/m3) Averaged Over 1440 ns
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ECLOUD-DR20100203_pos_dip_red: Electron Energies (eV) Averaged Over 1440 ns
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ECLOUD-DR20100203_pos_dip_red: Electron Energies (eV) Averaged Over 1440 ns

0

20

40

60

80

100

120

140

160

10/02/04   11.46

X (cm)

Y
 (

cm
)

-2

-1

0

1

2

-2 -1 0 1 2


