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® Finish to run all the cases

® Analyze simulation results and calculate diffusion
coefficients

® |mprove diffusion description in Lifetrack.Which effects
must be added? IBS and? (space charge negligible?)

® (Collimators!?
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simulation specs

1000 particles, 50 steps of 200,000 each

corresponding to 3 min and 40 sec, data every 4.4 s
simulated 2,3 .. 10 sigma with and without BB (total of 16 cases)
the ONLY difference in the two TASKFILES is the Xi_bs parameter!

[02:35 PM]macbook:diffusion_studies> diff tev.tsk tev-noBB.tsk
143,144c143,144

< !Xi_bs: (y)=0.00

< Xi_bs: (y)=0.006

> Xi_bs: (y)=0.00
> IXi_bs: (y)=0.006

aperture is set at 20 sigma

collimators have been removed from the sequence
histograms have been enabled

computational time ~3h20min

output data ~7.4 Mb



n0|se NO BeamBeam

14

12

10

dN
00

6D radius distributions

6D radius

hra

7.4

step 1
step25 [
step 50 [ ]



. NO BeamBeam

_+_

2 sigma

X

3 sigma

X

4 sigma

[

5 sigma

6 sigma

7 sigma

YAN

8 sigma

X

9 sigma

X

10 sigma

ter

gaussian cen

000000000 0000000000 00 00000000 9000000000 O 0. 0.0 0. 0.0.9.0.%

g e e

[ <D
P
<P
P
P
<P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
<P
P
P
<P
P
<P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
<P
<P
<P
<P
<P

P
P
<P
[ <D

IS N N I I I I [ [ I I [ [ e v [y [ N I I sy I |
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTrrrrrrrrrrr T T rrT T T T T

W
W
|

50

40

30

20

10

step [200k turns]

_
@\
—

16
14

uonnquisip apnyrdwe (9 - IIUID UrISSNEI

NOISE



noise, NO BeamBeam

gaussian center normalized

gaussian center/initial center - 6D amplitude distribt

1.0025

1.002

1.0015

1.001

1.0005

0.9995

0.999

+ | ‘
+
+
+ T
-+ + +
_*_
+ +
++ t T+

20 30 40 50

step [200k turns]

2 sigma
3 sigma
4 sigma
5 sigma
6 sigma
7 sigma
8 sigma
9 sigma

10 sigma



n0|se NO BeamBeam

gaussian width - 6D amplitude distribution

0.09

0.08

0.07

0.06

0.05

gaussian width

no clear different
behavior for different -
initial amplitudes

——

20 30 40 50

step [200k turns]

2 sigma
3 sigma
4 sigma
5 sigma
6 sigma
7 sigma
8 sigma
9 sigma

10 sigma



Nc>|se + Beam Beam

dN

18

16

14

12

10

"~ 6D radius distributions |

[ — —f

initial distribution and the
distribution after the first
step (200k turns)

new simulation Iaunched for
investigating the first steps

drastic change between the

i
|I|’|| |”||| |||
h 1

3 4 5

6D radius

w ”".M”llll “M\ fl ||||||lHHH‘““H‘|IIIFFl""l“|||||||||”m||||||I|||I|I|||II|I ........ :

stepO [ ]

stepl1 [ ]

stepS [ ]
step 10 [ ]
step 15

step20 [ ]
step 25

step30 [ ]
step35 [ ]
step40 [ ]
step45 [ ]
step S50 [ ]



Noise + Beam Beam

> 6D radius distributions - zoom

dN

Al J
peaks are moving
toward lower
1.5 amplitudes, and the
distribution width is
getting smaller
1 | | — —
05 —
step 1 [
tep25 [ ]
ik
0 I, | step 50 [
2 3 4 5 6 7 8

6D radius



Noise + Beam Beam

16 :
I
gaussian center
= 14% |
8
—
=
=
g
Rz )
o
QO
o
=
£
£ |
s
<
-
a |
'
8
<
0) .
Q A, N
= A &
2 ok T e
S0 AR S 1 S 2 A0 ARKS —
RS iiﬁﬁbﬁ‘&@ NG
POOOOOON N IR IR AL L E L IIAOA
1§ POOOOOOOREEELERIIIRKRIHR
R o NS N y
, | | I B e o e S A arar i |
0 10 20 30 40 >0

step [200k turns]

2 sigma
3 sigma
4 sigma
5 sigma
6 sigma
7 sigma
8 sigma
9 sigma

10 sigma

LI x X +



Noise + Beam Beam
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