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Recap: Goals of ATF2 measurments

*Validate jitter simulations.

 Measure incoming beam jitter.
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Recap: ATF2.
* Recap: simualtions.
 Measurements at ATF2.

* Analysis: first results.
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1.3 GeV
Energy spread 0.08 %
Charge 1el0

€ 5200 nm.rad

€ 30 nm.rad

Bunch length 7 mm

June 15th 2017

sy s by by 08

ATF2 LAYOUT

!

; = o S e W
\S-band Linac pome . .f Transport
N . hl-J———LJ-—I-J—J
High Energy Accelerators Research Organization (KEK) ,d Damping Ring 5 e —""



ATF2 twiss parameters with Placet

Twiss parameters for the nominal ATF2 lattice (Version ATF2 v5.2-MadX.tcl)
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Single bunch wake

Wakefield for cband BPM
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Intensity-dependent effects on bunch distribution at IP

Wakefield effect on distribution at IP for a beam with a 10, offset at injection
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Simulation procedures

Effect of BBA on 50 misaligned machines (50um misalignment)

10* No correction
Correction schemes:
1tol, DFS, WFS and fast knobs R
% 103
N o o l1tol
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;% 102
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44 BPMs (post November 2016 lattice).

Vertical

. . Case beam
In most simulations: size (nm)
- No correction 9796.23

Jitter 0.1c_in position and 0.1c , in angle.

y y 1tol 581.93
Misalignment of 50 pm. 1tol + DFS 469.46
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BPMs simulations

Standard deviation of orbit at BPMs for a 50um misaligned machine with a jittering beam
(0.10y jitter in position and 0.10 jitter in angle) - centered on 0 - 100 jitters
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BPMs simulations

Standard deviation of orbit at BPMs for a 50um misaligned machine with a jittering beam
(0. IO'yJIttel’ in position and 0. loy jitter in angle) - centered on0 - 100J|tters
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BPMs simulations without WFS

Standard deviation of orbit at BPMs for a 50um misaligned machine with a jittering beam
(0.10, jitter in position and 0.10, jitter in angle) - centered on 0 - 100 jitters
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Measurements of orbits standard deviation along the line at BPMs for 7 different charges

100 different jitters
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Measurements of orbits standard deviation along the line at BPMs for 7 different charges

100 different jitters
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Measurements of orbits standard deviation along the line at BPMs for 7 different charges
100 different jitters
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Measurements of orbits standard deviation along the line at BPMs for 7 different charges
100 different jitters

7.5

2.5

| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | | | | | |
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | | | _ | |
S N A IR N — —J b
W W W | | e 3 | |
” ” ” | | | | |
| | | I I I I I
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | I I I I I
W W W | | | | |
| | | | — —— |
W W W " " — " "
B B s e R
| | | | | == | |
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | I I I I I
| | | | | | | |
- - === { S t-——————" B e Fm—————— T
| | | I I I I I
| | | | | | | |
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | I I I I I
| | | I I I I I
| | | | | | | |
W W W | | _ | |
| | | I I I I
| | | | I — |
” ” ” | | == | |
I r————~"7™"7"7 B [ T 77 B """ T
| | | | a— —— |
=
W W W " " " " "
| | | I I I I I
| | | | | | | |
| | | | | | | |
| | | I I I I I
| | | I I I I I
” ” ” | | _ | |
| | | I I I I
\\\L, \\\\\\\\\ ,r \\\\\\\\ p, \\\\\\\\\ _F \\\\\\\\ + \\\\\\ H \\\\\\ _r \\\\\\\\ + _
W W W | | ¥ | |
| | | I I I I I
| | | | | | | |
| | | I I I I I
| | | I I I I I
W W | i | | | |
I I I
Ocoooocoo | | _ _ |
Lo e B T B B O R ; m |
VU0 OOV U D : $ : _
Nn ©OnNn MMWO O | ; 3 ; |
-t O TN O o SRR P 4ot
N O 00O < 0 O O _ _ _ _ _
n<mmao N A | ! “ “
o000 o0oo0oo | ! ! ! !
I I I I I
L | | O | N | I | m _ — _ m
VOV OV VU O ! i i “
OO DYDY O i ¥ i |
MM ® @®© @M @© © @© | N o o |
c C Cc Cc Cc cCc cCc " T 1 v 1
QO 0O 00 00 00U 0 _ _ _ _ _
| | | | |
| | | | |
| | | | "
” ” , | | | | |
LN o N o Te! o o) o
~ o ~ 1 o~ o~ N

12.5

10.0
s (m)

5.0

16

Ine.

f the |

inning o

Intensity dependent effects start at the

beg

June 15th 2017



BPMs resolution
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BPMs measurements
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BPMs measurements

80
. - data
e o -
4 —--- A/ + B2 fit
\\ o Standard deviation of vertical jitter vs charge at MQD14X (BPM) for 100 bunches

b -
=] 2
=)
.-
‘5’ 1
Ll 50 i 2
o S)
wn >10
. 5
= 5
— S 9
< 40 g
R 2
4‘: ° 8
o o g
= . 2

30 ot @

.o ‘.
6
20 L L 2.0 2.5 3.0 35 4.0 4.5 5.0
005 0 10 015 035 Beam charge (10° electrons/pulse)

The BPMs “charge-dependence-resolution”
we 152017 dOE€SN’t seem to be the source of the problem.



Further investigations

Let’s study the following cases:
 The behavior of a sliced beam with jitter.

 The behavior of a sliced beam without jitter in a
perfect machine.

* The effect of the longitudinal wakefield on the whole
bunch.

June 15th 2017 21
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- charge = 1el2

100 jitters
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BPMs simulations

Standard deviation of orbit at BPMs for a 50um misaligned machine with a jittering beam
(0.10y jitter in p05|t|on and 0.10 Jltter in angle) - 100 jitters - charge = 1el0
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BPMs simulations

Standard deviation of orbit at BPMs for a 50um misaligned machine with a jittering beam
(0.10y jitter in position and 0.10, jitter in angle) - 100 jitters - charge = 1lel2
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BPMs simulations

Energy difference along the beam line
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Wakefield simulations

Longitudinal distributions of particles for injected beam and beam at IP

AE/E = 107> (%) for injected beam
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Body and tail are off-energy.
Tail has a higher energy than body.
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comparison for Head, Body, Tail for a perfect machine without jitter
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BPMs simulations

B, comparison for Head, Body, Tail for a perfect machine without jitter
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Calculating the initial jitter
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Calculating the initial jitter

Yl R0->1, 11 R0->1,12 RO-> 1,16

YZ R0->2,16 RO =2,16 RO-> 2,16 Y
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Remarks and conclusions

o 2 wakefield effects :
- Banana effect (transverse: z-(x,y) correlation).
- Energy loss (longitudinal: z-E correlation).

e Simulations and measurements seem to go In
the same direction.
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e Pursue the studies on the intensity dependent effect
observed at BPMs.

e Simulate the wakefield with more precision.

e Try to reproduce in simulation the measured intensity
dependence plot.

e Assess incoming beam jitter from experimental data.
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Measurements of mean orbit along the line at BPMs for 7 different charges

100 different jitters
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