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-~ Nanometer stabilisation at
. ATF2 within FJPPL and
g FKPPL

A.Jeremie
For FJPPL A-RD-10: Nanometer stabilisation at ATF2
For FKPPL A-RD-: ATF2

| Joint France-Japan-Korea Project!
,}j ngels




Outline

e Participants
 KEK*: host, organisation, installation, ATF2
e KNU*: IP-BPMs and associated electronics

e LAL*: IP-chamber, in-vacuum diamond sensor

e LAPP*: GM sensors, QF1 relative displacement
e Application for 2014

*principal contributor although collaborative work

lapp;
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FIPPL

IDI:A_RD_IIZ] Title: Nanometer stabilization studies at ATF2
French Group Japanese Group
Name Title Lab.ﬁ()l'ganis.z Name Title Lﬂberganis.a
Andrea Jeremie IR1 LAPP Nobuhiro Terunuma | A.Prof. | KEK
Leader Philip Bambade DR2 LAL Toshiaki Tauchi A.Prof | KEK
Oscar Blanco PhD LAL Junji Urakawa Prof KEK
Members Shan Liu PhD LAL Kiyoshi Kubo A Prof | KEK
Sandry Wallon IR2 LAL Shigeru Kuroda R.A. KEK
Frédéric Bogard IE2 LAL Toshiyuki Okugi R.A. KEK
Patrick Cornebise IE2 LAL Sakae Araki Eng KEK
Alexis Gamelin Master | LAL Hiroshi Yamaoka Eng KEK
Post-doc LAL
Nicolas Gefiroy IR2 LAPP
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ID: Title A RD_ATF2: LAL -KNU collaboration on the IP-BPM nanometer beam measurement and
' stabilization project at ATF2
L French Group Korean Group
\ Name Title Affiliation Name Title Affiliation
\ Leader: Leader:
i Philip Bambade DR LAL Eun-San Kim Prof. KNU
\ Oscar Blanco PhD LAL/CERN Si-Won Jang PhD KNU
1': List of Sandry Wallon IR LAL Yumi Lee Master KNU
'{1 participants | réqgric Bogard IE LAL Woongwha Park | Postdoc KNU
| Patrick Cornebise Al LAL
|
| T.B.N. (from April) | Postdoc LAL
|
g Alexis Gamelin Master LAL
|
|
|
|
!
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/ Final Focus Test Beamline (ATF2)

j IP\Beam Size Monitor Intra-train feedback (FONT)
/ IP-BPMs & FONT y /

multi-OTRs
"1 i — = o,
'-D¥ - C-band BPM C-band BPM C-band BPM D"'*w.&_\

/ Final Doublet -
"Interaction” Point (IP); focal point //;mplng Ing

ATFE—LZ A SRR

/,‘, - A,:,‘..,__._x% iy bl

ATF2 beamline //—\ \ \‘
Damplng ng |

K\ > )

Al RS

S-band Linac (1.3 GeV)

Goals of ATF2 project

2 AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab

* Produce and Confirm Small Beam Size (Goal-1)
- Achievement of 37 nm (o) beam size (e,12 pm, ," 0.1 mm)

- Demonstration of a compact final focus system based on local
chromaticity correction

- Maintaining the small beam size over an extended period of
time

* Produce and Confirm Stable Beam (Goal 2)

- Demonstration of beam trajectory stabilization with nano-meter
precision at the IP

- Establishment of techniques for controlling beam jitter at the
nanometer level with an ILC-like beam



Ll C‘. MEALR COLLIDER COLLABORATION
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Recovery from 3.11 Earthquake

No ATF2 operation

ry of ATF2 minimum beam size
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Dec 2012 O ®

Major improvements

7 Beam Monitors
Multi-OTR installed i
Shintake Monitor upgrade __ -

| / QF1 (exchanged)

Mar52013 Apr 2014

Multi-pole field error
+ Skew Sextupoles (installed)

+  Sextupoles (exchanged)
: 1

Wakefield mitigation,
stabilization of

AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab

laser, electron beam, ...



| IP-BPMs, associated electronics
IP-BPM chamber

'a@ Joint FJPPL-FKPPL Workshop in Bordeaux 9
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LI El. LIMEAR COLLIDER COLLABQORATION

Nanometer level beam position stabilization

IP-FONT(Intra-train feedback loop “at ATF2-IP”)

« Cavity BPMs optimized for ATF2-IP (2 nm Resolution) on the
piezo movers

« Stripline kicker for the second bunch correction

) FONT
IP chamber Cavity Feedback
Beam BPMs =1 Kicker

A |

BN o ier

21 AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab
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Ll Ci. NEAR COLLIDER COLLABORATION

In vacuum IP-BPM with piezo movers

BPMs
BPM A&B « Low Q for multi-bunch

beam. Short decay time

Bolted aluminum plates, no brazing
because of In-vacuum.

BPM C 2N > . BPM A&B bolted together.

BPM C is independent.

Piezo movers

(vertical x3, lateral x1) /
cradle

Dynamic range
X,y: +/-150 um.

Piezo Movers
(Cedrat)

(PI)

AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab



Tested Double block IP-BPM

1 Made by Aluminum (2kg for double block)




Ll Cl. MEAR COLLIDER COLLABORATION

IP-BPM signal to FONT5 board

IP BPM signal processing

IPA a7, | cectonics a !
IPB oz Ve —— i tronics —0

nort 1 attenuator | 1L EONT5
|IPC o2 —electronics_Q -
Ref — splitter —=— attenuator —

_L diode

(digitiser)

—— |P BPM C-band signal
—— Reference C-band signal
—— Base-band signal

_} 6.4 GHz (y) / 5.7 GHz (x)

based on 5. Jang

. Blaskovic

FJPPL-FKPPL Workshop on ATF2

FONTS board

L]

9 ADCs (analogue-to-digital convertors)
Sampling at 357 MHz (2.8 ns)

13 bit: £ 4095 ADC counts for£ 0.5V
Based on a Xilinx Vertex 5 FPGA

L]

[ ]

L]

' [
B L
I

i L Y
1

B R, AL

N. Blaskovic FJPPL-FKPPL Workshop on ATF2
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Electronics for Y-ports

Y-port Electronics

I-Q signal with 90° difference

I-Q tuning by phase shifter

- 20ns decay time for feedback System.
Design Frequency

LO: 6426 MHz

RF: 6426 MHz

Detector | .

e Al
| == | Some upgrade was necessary:
L0 mout 1B - ‘*\ﬁ”’i‘ﬁ ; e 12 mixer parts were replaced
Limiter I o (ke o « The resistors were back to original values.
* The total conversion gain of electronics

was set to 54dB.

— » The IF offset voltage was set to OmV
TTTTITrrTTY (£700uV).

"TRegulator | Phase-Shifter |~ ®g@
W T W W 1

| After repair, the electronics was tested and
=l CoOmmissioning ongoing at ATF2.




Methodology for stabilization

Focal Final Focus System Extraction Beamline
Paint
\
1‘-\ Straightness Monitor Intra-train feadback (FONT)
Laser Interferance Fringe Manitor
IF’\'BF’M fut Wire Scanners /
=l \ e IHE—l ¢ O—— fol e v s + R e
- -3 N \ L
- .ﬁg LA C-band BPM C-band BPM \ OTRs '\ C-band BPM Fast Kicker
! ~.
’ / Beagr.bitteﬁr 3r'gi?r Pulsed Laser Wire pot N \\3
Wire Scanner Final Doublet P-BPM onito {___..1.‘“‘-"'”'__": .. a1 a . b po=a SheEICh , \ :r_-
S-band BPM 6/_." Damplng Hlng i)
i
Goal 1 (beam size ~37 nm) beam jitter < 10 nm

Goal 2 (hm-scale stability with feedback) beam jitter ~ 2 nm

1. Measure stability at one of IP-BPMs after shifting the beam waists there
2. Infer position from measurements at the two other IP-BPMs
3. Use fast kicker just upstream to correct second bunch within ATF2 train

in all cases =» must first calibrate scale factors and study system
resolution

beam kicker — e

Joint FJPPL-FKPPL Workshop in 15
Bordeaux May 26-28 2014



Required precision on relative IP-BPM scale factors
depends on beam parameters

1 2 P 3 d ~0.1m
g, ~12 pm
__________________________ }‘“""a""'"}"'"“"""."""""" T Gjitter / o~ 10%
Op=(Y,—Yy)/d ¢ = calibration error of 1 relative to 2
Yp=2Y2—Y: 2 2Y,=Y1~ Yp+t256d

1. Determination of resolution
2. Feedback to IP or to 39 [P-BPM

B~1m (e.g.diagnostic section)
Residual ~ 2 (¢ / B)°° d (Gjyer / 0) § ~107E =>» & ~ 102 for 1 nm error

B ~10“4m (interaction point : nominal optics)
Residual ~ 2 (¢ / B)°° d (jiye, / 0) E ~ 10°E = £ ~10%/3 for 1/10nm error

Joint FJPPL-FKPPL Workshop in

Bordeaux May 26-28 2014 16



New IP-BPMs and IP-chamber

A precise mover system (piezo movers Pl and
Cedrat) has been designed

—> precise remote internal mechanical alignment of IP-
BPMs with respect to beam line components and IP-BSM

- mechanical calibrations of IP-BPM scale factors with
required precision (instead of moving the beam as before);
their calibration, reproducibility and linearity below 10

Piezo-mover performance was checked at LAL - Closed-loop stability
before installation at ATF2 IP using a Sios - Open-loop stability
interferometer, with a weight representing IP- _ Setting accuracy
BPM block 1&2 and identical cabling - Calibration

Each block can be moved independantly _Thermal effects

- Vibration mitigation
Piezo movers (Pl) showed linearity at least to 104 as needed

Joint FJPPL-FKPPL Workshop in

Bordeaux May 26-28 2014 17



G- v ATF2 IP-BPM 1nstallation

Cavity

|
BPMs ! IP chamber
WV Beam
— oo HEere |l A || B |t 1P { ¢ F-{ReR} Post—>
A
FONT 1
Feedback -
Kicker Shintake Monitor

Lasers

BPI\/I cavities (AB & C)

23 AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab



Ll Cl. ME&R COLLIDER COLLAEORATION

Alignment of the IP-BPMs

Evaluate the BPM offset by
1/Q signals.

Using BPME as reference, 10003, optics

Beam test 1 Beam test 2 *
B A C

xg [pem] 0+5 53+5 1807+7

vo [pm] 0+£3 —344+3 | —55+4+23

zo [mm] not meas. | not meas. | not meas.
Opo [mrad] | 001 | 1.6£0.1 < 1.6
B0 [mrad] || not meas. | not meas. | not meas.
flyo [mrad] || not meas. | not meas not meas

by Blanco Oscar (LAL)

alignment by shims

found a significant level
of BPM offset and tilt,
especially between A
and B.

obstacles to the BPM-
resolution study because
of the dynamic range of
readout electronics

New BPMs will be
prepared in this
summer.

25
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Actuators checks

Alternative solution for in-situ measurement : capacitive sensors

Mounting cylindrical sensors
All sensors can be installed as either freestanding or flush mounted.
Fastening is carried out using a clamp or collet.

Mounting with grub screw (plastic) Mounting with collet
A I =
[ ] r—EF]
| ” =~ | —
|!I : | ||| :l :@%—:—
L L \ P E]
i =
i
i

¢

Install capacitive sensors
- At least 2 sensors (1 / BPM) to monitor
BPMs vertical displacement

- Easy mounting

- Vacuum compliant

- Resolution <1 nm @ 2 Hz (static)
- Signal output through free DN40 flange=
- Pretty cheap (sensor)




BPMs — 3D checking : First Step

S.Wallon from LAL will
visit KNU this week to
discuss BPM
fabrication and make
sure pertinent
alignment references
are included

Check (with 3D machine) external
references position with respect of
« 2XA planes » & « 2x4 flat spots »

A plane - Knowledge of cavities position /

external references
- Knuu_vnledge of cavity A position |,
[ cavity B




lapp .

g

Diamond sensor

Joint FJPPL-FKPPL Workshop in Bordeaux
May 26-28 2014
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Introduction

Focal Final Focus System Exiraction Beamiine
Point
'~.I Straightness Monior Intra-train feedback (FONT) ATFZ
Lasar Interterance Fringo Monmor
IP-BPM(futur S i y
. \ s e Pt e PRI T R AT GRS -
C-band BPM C-tand BPM OTRs | C-band BFIA Fast Kicker
- Beaglutﬁ'sr{ Bréa  puised Laser Wre S
i o n o N - e . et ., T
e @raner Final Doublet P-EPM _ e AN g — R R
I~ P Camping Bing .
g‘pulsh -
{ vag
Lgoser |
~ /
: - )
. o \ ""e’femmk‘ler foble Gamma detector Compton Scaﬁerlﬂg l:;to:ﬁﬂ/
Shintake Monitor ) g O [Fmey
I > N =
: ,f::_;f SO o 7 D% P
- bea"" I rays T photon /L g regt .- q)
--qwkw--e:i—
T ,::\ \ N ™ Y A ) Er Moy b
\ Moone” | A _E_hy_h =~ 1
L > B C t P c c A Scattered :
g r - Om p On s photon
‘Q_. eam dump
Electron beam § \ A

L \A{—AFAA: h a-cose) *f /
: m,c

Motivations:
» Beam halo transverse distribution unknown -> investigate halo model & propagation
» Monitor beam halo to control backgrounds by means of collimation and tuning

» Probe Compton recoil electron-> (possibly, in future, higher order contributions)

Joint FJPPL-FKPPL Workshop In
Bordeaux May 26-28 2014

23



Diamond Detector Features
ADVANTAGES

e Large band-gap = low leakage current

Densit m-3 3.5 2.32 . .
Band gya(pg(ev)) 55 bl ® ngh breakdown fleld
Resistivity (Q cm) >1012 105 e High mobility= fast charge collection
Elreatkdown t‘)’_‘l?lta?e (ZV\%“ ’?) 1%0 123(’)0 e Large thermal conductivity

ectron mobility (cm? V1 s . . e A
BoeIohiliA A 2100 500 e High binding energy = Radiation hardness
Saturation velocity (um ns1) 141 (e7) | 100 e Fast pulse = several ns

96 (hole) 1Hz

Dielectric constant 5.6 11.7 ~
Neutron o \E} [ Diamond

transmutation crpss-section(mb) 3.2 80 HV 100nF T
Energy per e-h pair (eV) 13 3.6 100F== | Lv
Atomic number 6 14 /;’7 1nF
Av.min.ionizing signal per 100 um (e) | 3600 8000

Entrée HF

Test of fast remote readout (fast heliax
coax cable + high BW scope) with

» particles at end of beam line, using
existing single crystal 4.5x4.5mm CVD
diamond pad sensor

In-vacuum single crystal CVD diamond sensor
| profile scanner -> for PHIL and ATF2
diagnostic (“plug compatible” design)

. Joint FJPPL-FKPPL Workshop in 24
Diamond detector test at PHIL Bordeaux May 26-28 2014

Canon RF I

solenoides

T
Cerenkov 60° dipole




PHIL @ LAL

Entrée HF

+“~— 1m —*

ATF2 @ KEK

Same "plug compatible" design for PHIL and ATF2: fabrication will be
completed in April 2014 before testing in May-June at PHIL.

25



In-vacuum diamond halo sensor

v'Several tests of diamond detector done in air at PHIL
v'S/N ratio of these measurements needs to be studied
v'Two sets (diamond sensor + mechanics) is ordered for
application in vacuum - one for PHIL, another for ATF2.
Plan test at PHIL June 2014 and install at ATF2 in
September

v'Proposal for horizontal & vertical moveable halo
collimators being prepared with IFIC group

v'Simulation (BDSIM, CMAD) and analytical work for
halo modeling Joint FJPPL-FKPPL Workshop in
Bordeaux May 26-28 2014
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GM sensors

Joint FJPPL-FKPPL Workshop in Bordeaux
May 26-28 2014
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B b e O] ‘

/ o / R\\

-Measurements
are available
-BPM and
ground motion
data have been
taken in parallel.
Setup works

Joint FJPPL-FKPPL Workshop in Bordeaux
May 26-28 2014
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/ System has also been used for Relative
/ Displacement studies at FD

Rekawe Integra!ed dlspiacemenl RMS ofATFZ‘ FD Ground Mollon of Otﬂ to Shln!ake

nE ] — Omi'Shmtake(vemcalj
= QDO/Shintake(parallel)

Presented by Okugi-san (Sept 27, 2013)

Andrea presented the FD magnet position jitter at ATF2 meeting on 8/30/2013

B | 2013 by Andrea Tolerance Measurement Measurement
i JEREMIE game anatyis) (between QDO) | (between new QF1) {

g P D piEE O fHm iidd Vertical 7 nm (for QDO) 4.8 nm 30 nm
i phd o pag § Pgd 20 nm (for QF1)

1 0 1 2

10 100 10 10 10 10
Frequency [Hz] Parallel to the ~ 10,000 nm 25 nm 290 nm
Q Fl replaced Lanve Integrated displacement RMS of ATF2 FD Ground Motion nf Q00 to Shir beam |

Qutside tolerance for
2% effect on beam!

ATF2 Meet]

................................ ] ' \
—QF1IShm1ake(vemcal) - // ,dP\E/‘ Alderemle

——— QF1/Shintake(parallel) |-

The magnet position jitter was converted to the IP vertical beam size contribution

Vertical 7.3 nm 12.6 nm
Parallel 0.4 nm 0.8 nm
Etm,,cy [H:]d o " Total IP vertical beam size contribution of magnet position jitter is 14.6 nm.
/"\‘ 37.0nm ->39.8 nm ( 7.5% of IP vertical beam size growth)

Joint FJPPL-FKPPL Workshop in Bord YJprathn mltlgatlon Under StUdy

J‘ May 26-28 2014



Goal and motivation of the ATF2 experiment

Goal
» Predict Ground Motion (GM) effect on beam
trajectory with GM sensor.
» Compare with BPM reading.

Motivation
» GM sensors are usually only compared to other GM
sensors

» |t would demonstrate possibility to make a feed
forward with GM sensors.

» Feed forward would allow trajectory correction based
on GM measurements in CLIC.

» Feed forward would allow big saving (avoid/relaxing
specification of quadrupole stabilization in CLIC)



Evaluation of the results

» R is the GM effect obtained from GM sensors.

/ » R is the GM effect obtained from BPMs.
p— 1 — Fell,
1R + Rzl
“0'6 gﬁ, J _':’L » p=1Iif Ry and R, independent.
- " » p—0if Ry = Ry (ideal case).
L | » The lower pis, the best is the determination from the
0 Explected | GM sensors.

BPM number [1]

|

| ldentified spot in
ATF2 where GM
signal higher, thus
better suited for
correlation studies

PSD_y [m~2/Hz]

/—\l . freq [Hz] L
’aP!/‘ Joint FJPPL-FKPPL Workshop in Bordeaux 31
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Ground motion stdies at ATF2 m
May 23, 2014 = .

Correlation plots of measured and predicted BPM motion
for the most favorable BPMs

QM18X (horizontal) QM12X (vertical)
15 ' ' ' il T
A, 2,
= >
= o
%0 -10 0 10 20
BPM meas. [um] BPM meas. [um]
r, = 0.56 r,=0.34

Made possible thanks to work with KEK on improved synchronisation signal



Region with strong ground motion source

* Two noticable
things:

1. Water pipes under
girder (probably
touching at one
point)

2. Heavy objects
one the girder
(lead bricks,
Dipole magnet).
This could lower
resonance
frequency.

_ _ Q2X
Q11X Plans: Cooling water pipes
* new instrumentation will help determine a better “machine” model
 ldentify higher vibration source
/’\‘  Move sensor from girder to top of quadrupole

,dP\_P} « Turn off cooling water Joint FJPPL-FKPPL Workshop in Bordeaux

May 26-28 2014 33



/ Joint France-Japan-Korea project!

FIJPPL-FKPPL ATF2 Workshop in Annecy March 2014

Joint FJPPL-FKPPL Workshop in Bordeaux
May 26-28 2014



2013 Report

o KEK/ATF2: Routine vertical beam size at low intensity
of 55nm

e KNU: IP-BPMs and associated electronics tested,
updated and currently under evaluation

 LAL: IP-chamber installed at ATF2 IP, piezo movers
operational; diamond sensor development and
testing

e LAPP: GM sensors installed, first results under study;
QF1 relative displacement measured

Publlcatlons

lap&



Application

,aPP Joint FJPPL-FKPPL Workshop in Bordeaux
J May 26-28 2014



Plans for 2014

e KEK/ATF2: Concentrate on ATF2 Goal 2 for
Nanometer beam stabilisation

e KNU: New BPM fabrication, electronics
evaluation

e LAL: improve IP-BPM alighment strategy; in-
vacuum diamond sensor testing at ATF2

e LAPP: Identify vibration sources and enhance
correlation capabilities; QF1 vibration
mitigation study

lapp;



FJPPL application for 2014

Funding Fequest from France

Description €/unit Nb of unit: Total (€) Requested to*:
LAPP mavel to KEK and FIFPL {mestings 2 mavels 5000 | IN2IP3
and measuremsnts with sensors and beam)
LAL fmavel to EEK and FIPPL (meetings, 4 avels 10000 | DN2P3
installztion work, beam tests)
LAT diamond scanner iransport fo EEEK | Tansport 1500 | IN2P3
Total 16500

Funding Bequest from EEK

Description EEMUndt Nb of nnmits Taotal (EE) Eequested to:
Travel 50 3 travel 450 | EEK
Wisit to France 20/day 275 530
Total 10D

Additonal Funding from France Additional Funding from Japan
Provided by/Requested to® Type £ Provided by Requested to® Type %3
LABEX P2IO B&D support | 35000 (over 3

(2012-2014)

years)

Taotal

Total




FKPPL application for 2014

Requested LIA specific funding from France

Description Euro/unit Nb of units Total (euros) Requested to: *
Travel to Daegu (KNU) 1000 2 2000 IN2P3
............ sl evpences n asiu @ davey T g g g g
L L LRI E P ILPLEY IEETLIEIREIEIEILELES (REIEIEILIEIERERE ISR segp O EIRREIEIE

Requested funding from Korea

Description Won/Unit Nb of units Total (kWon) Requested to: **
Travel to LAL for meeting 1000 1 1000 KNU
..-L.O-C.a.l-e.)ibér.]éés.-iI:].I-_AI;.(.S-d.a.)}S.).-..-..-..-..-..-..-..-..-..-..-7.5.(5 ............... .1 ....................... ?.Sb-..-..-..- ........ l-(.’\.I-Lj ..........................
L LA LRI EAERRIEEEERRY (ELRERTELERERIELEEERIELERS AEECEEERILEEERREERS REEEERES ey

Joint FJPPL-FKPPL Workshop in
Bordeaux May 26-28 2014
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Joint FJPPL-FKPPL Workshop in
Bordeaux May 26-28 2014
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“Routinely” produce 65 nm beams at ATF2!

/ Laser

Shintake Monitor: essential for beam tuning

Optical Delay Line . Laser Interfere Fringe Signal FOCUSGd bea m
'QA"\ Scattered Photon = Scattered Photon
\\ / Gamma Detector Electron Beam —>»
\ Bending Magnet _~ [| M —
\Vinuai IP\ ’_’_‘__;_.__ \ I Phase Scan Fringe Phase
Electron BeM ------------- sigral
T & — Less focused
y ¥ I I
X T E
'\\I-—F" = I
Modulation of photon rate by Compton ——
diffusion on interference fringes 2013/03 /14

after IP-BSM roll alignment
after IP-BSM pitch alignment

Modulation 174 deq

0.5

FRREREL

SEREREE]

L4

S ; =i 0

0.45
0.4 F
0.35 F
U
0,25
0n2F
0,15 F
01
0,05

b

"scanl7d_130314_155050,dat" u 93253 — o

M ~ 0.306 = 0.043 (RMS)
correspond to oy ~ 65 nm

big }

bt

b 10 15 20 25 an 35 40
time [min]
JUINIL TJrrLrnrr \IVUlI\)llU}J 111 DUIUCdAUA

May 26-28 2014
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i
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Modulation



Ll C‘. MEALR COLLIDER COLLABORATION

Successive Beam Size Scans; Apr. 2014

0.55 i ) 4 T T T T T T T T T
Apr.17 4:30 Apr174:30 1 Two sets of successive scans

1.1e-9/bunch ;

55+ 3 nm| Were conducted over 0.571.5
hours after linear/non-linear
knob scans.

+++++
BN

Modulation

Beam size was evaluated by

N U _ assuming no systematic error
Time Beam Size (nm) ) .
0.55 | | | of the beam size monitor.
Apr.17 10:18 . C 1 Apr1710:18
0.50 0.5e-I/bunch Q 98 £2 nm _ .
QJ Observed higher modulation
=
S 045t + - - Beam size 50 ¥ 60 nm
=
E 0.40 [ ++ + L
0ash + + + H Continue the R&D toward the
goal-1: ¥37 nm.
03866 930" T0:00  10:30 s o4 58 6B
Time Beam Size (nm)

12 AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab



/4 ATF2 — Strategy of stabilization

j,./ Shintake monitor
/ Last focusing magnets Previous ma
— 1k
—< Beam
&
H.j é’ Ground
>

4lm
Efficient coherence of ground motion: measured on site

ATF2 Proposal vol 1

R Jer position arror giving 2% alfect on beam size
10 T T T T T T T T T T T T T T T T T
= - [« T =]
Ay_jitter BN
10" f o (G-{ U\) 1
o . ] =
: 3
g L P & - 1
£ * o o o* o
b, o O
[ E x *x 2% 4 * 1
250 %o o0 of & .
1|:u"r A
2% effect on beam siz &
e I S ———
gezesos, ] P
] 5335333558 589585558

10”7

Jnets

Integrated RMS of relative motion between Shintake Monitor and QF1

=5
o
-3

® 33

@
W =
J O
3

[

Integrated RMS [m] 1,
5}

10 —_Vertieal

— Perpendicular to the beam S
—Parallel to the beam e

10
0.2

10°

Frequency [Hz]

10

1

&2

10

For QDO at ATF2: 7 nm tolerance Measurements by B.Bolzon in 2008: better than tolerances
For QF1 at ATF2: 20 nm tolerance QDO to IP relative displacement of 4.8 nm and QF1 of 6.3 nm

’/ lur!/‘

Joint FJPPL-FKPPL Workshop in Bordeaux
May 26-28 2014
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Ll El. LINEAR COLLIDER COLLABORATION

IP-BPM requirement
« prototype system

- about 5 nm resolution was evaluated (single bunch)

+ for Goal-1

- single bunch for jitter evaluation

- ~ 20 nm resolution with +/- 30 um dynamic range
- use attenuator for BPM signals

 for Goal-2

- multi bunch for intra-train feedback

- ATF2: 2 or 3 bunches, 300 or 150 ns spacing
- a few um resolution
- no attenuator for BPM signals

24 AWLC14, Americas Workshop on Linear Colliders 2014, May 12, Fermilab
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