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e Context.

e ATF2.
 PLACET simulations.
 Measurements at ATF2.

* Analysis: first results.
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Context

CLIC (Compact Linear Collider)

damping main linac ‘ detector [ main linac x damping
ring rng

e- source RTML BDS BDS RTML e+ source

* e+/e- collision (up to 3 TeV).
* Acceleration using a drive beam.

* CLIC Final Focus System based on a local chromaticity correction scheme
created by A. Seryi and P. Raimondi.
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Energy spread
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ATF2 twiss parameters with Placet

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

s (m)

Nominal case
AtIP oy = 37.19 nm By* =0.10 mm
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Wakepotentials for C-band and S-band BPMs

Wakefield for cband BPM

0.075

0.050

0.025

0.000

Wakepotentials used for simulations
created with GdfidL by A. Lyapin.

In simulations:
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* 1S-bend BPM
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e Source: A. Lyapin, J. Snuverink and al., Measurements and
: simulations of wakefields at the Accelerator Test Facility 2,
o Phys. Rev. Accel. Beams 19, 091002
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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

1.4] Beam distribution at IP, charge = 1e9
¢ Beam distribution at IP, charge = 5e9 Charge Charge
e Beam distribution at IP, charge = 1el0
1 k 5e9 1el0
E
=08 No offset 37.59 37.59 37.59
0.6 1oy offset 53.95 70.00  149.90
oal loy' 56.15 133.80  251.79
offset
0.2 .
—-20000 -10000 0 10000 20000
Z (um)

Banana effect.
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Beam jitter with charge

Beam size at the IP for a jittering beam at injection (vertical position and vertical angle jitter, 1000 cases)
with 1o, offset at injection

0.1o, and 0.10y jitter with charge = 0.1e10
m 0.1oy and 0.10y jitter with charge = 0.2e10
35 4 B 0.loy and 0.10y jitter with charge = 0.3el0
B 0.1oy and 0.1gy jitter with charge = 0.4el10
| | | B 0.10y and 0.1gy jitter with charge = 0.5e10
301 l | B 0.10, and 0.10y jitter with charge = 0.6e10
mmm 0.1oy and 0.10, jitter with charge = 0.7e10
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Beam jitter with charge

Evolution of the average beam size of an injected jittered beam
(0.10y jitter in position and 0.10, jitter in angle) vs charge (1000 machines)
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Beam Based Alignhment studies

Effect of BBA on 50 misalighed machines (50um misalignhment)

Correction schemes:
1tol, DFS, WFS and fast knobs

Fast knobs used:
1% order
2" order

June 27th 2017

<y,y’> <y,E> <y,X’>
<y,X'2> <y,X’*y’> <y,X*E>

Transfer of status

1 ¥ No correction
¢ 1to1l | . ltol
® }-tIgFlS ® + DFS
+ WFS
lto1l
® + DFS
+ WFS
+ knobs
1 2 3 4 5
Case

Vertical
Case beam

size (nm)
No correction 9796.23
1tol 581.93
1tol + DFS 469.46
1tol + DFS + WFS 469.45
1tol + DFS + WFS + 37.41
knobs
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BPMs simulations

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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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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Counts

13

June 27th 2017 2

037 500 1000

Vertical beam size (nm)



N
o
e
D
&
D
-
|
(/9]
®
()
&
(/9]
=
a B
m

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
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BPMs resolution
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BPMs measurements
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BPMs measurements
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Calculating the initial jitter

YO’ y. Y,
Orbit )éo yi' yjr
0 0. 0,
BPMPM
Yi Yo Y Yo
78 =Ry Yo y; =Rosjly,’
0 0p 0, Op
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Calculating the initial jitter

Yil | R 51,33 R, 51,34 R, 51,36

Vg, Ro->2,33 Ro->2,34 R0->2,36 y
0
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Transfer of status
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Calculating the initial jitter

Wakefield map using BPMs orbit calculation (Simulation)

Y orbit calculation along the beam line

20

; | Initial jittered orbit
5{ T —

MQD10X
of R
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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 Short term studies:

- Pursue the studies on the intensity dependent effect observed at

BPMs.
- Analyse experimental data using SVD to extract jitter,

correlations, effective BPMs resolution, etc.
- Include more wakefield sources in the simulations.
- Try to reproduce in simulation the measured intensity

dependence plot.
- Assess incoming beam jitter from experimental data.

e Long term studies:

- Find mitigation technics to achieve nominal IP beam size at 100%

of nominal charge.
- Extrapolate these results to CLIC and ILC.
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Reserve

June 27th 2017 Transfer of status 27



Further investigations

Try to answer these questions:
 What is the behavior of a sliced beam?

 What is the evolution of beam energy along the
beam line?
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Distribution of particles

Distribution of particles
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- charge = 1el2

100 jitters
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Average orbit at BPMs for a 50um misaligned machine with a jittering beam

(0.10 jitter in position and 0.10, jitter in angle) -
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Banana effect clearly visible
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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
1.30006
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Body and tail are off-energy. 34
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Tail has a higher energy than body.
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