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ATF2 final focus test @ KEK

ATF2 LAYOUT

_ 1. Expert training on real system
Goal A : nanometer beam size 2. Instrumentation for nano-beams

- obtain 6, ~ 35 nm at focal point 3. Accelerator RD & operation by
- reproduce reliably 6, and maintain in time | multi-partner collaboration

» 2008 end construction & installation
e october 2008 first beams
e 2009 commissioning

COST:~3+1M$ — Asia, EU, US

Goal B : trajectory stabilisation
- 1-2 nm at focal point
- Intra-train feedback (ILC-like trains)




ATF2 Construction Schedule

Not changed since December 2006

2006 2007 2008 2009
0NM121 23456 789101M12123456789101M1212345678 910

ATF beam operation ATF beam operation ATF2 commissioning/Operation

Movingof  Floor

X-band, Crab  refurbishment Construction of extended area

Cearngfor  F arilly construct Reconfigure the EXT area
newEXTline the new EXT line and connect it to extended area




ATF2 construction

Photos: Nobu Toge



R.sugahara(KEK)  Plctures of installation

Pt NP
4. The last magnet is going to the
destination

7 [ P

10 - 20 Dec. 2007 19 concrete base blocks were installed

7 -9 Jan. 2008 22 movers and 19 quad-systems were installed

5. Installation is finished

3 dipoles and 3 sextupoles not yet...



LAPP: I\/Iechanlcal support & stablllty of FD

A Jeremle G Galllard N Geffroy
B.Bolzon = continues as ANR post-doc

LLR: Background evaluation (algorithm, GEANT4)
Instrumentation & experimentation for validation
M. Verderi, H.Guler (ANR post-doc)

LAL: Beam tuning & control / slow feedback controller
Commissioning & operation / optimization
“Flight simulator” tool, instrumentation studies
P.Bambade, J.Brossard, C.Rimbault
Y.Rénier, M.Alabau (Valencia), S.Bai (IHEP)
+ ANR post-doc to be hired in 2008 (quasi done)

KEK direct partner + UK, SLAC, CERN, IHEP, Valencia




Present French support for ATF2

ANR (2007-2010) : 400k€ project grant to fund
1) three 2-year post-docs at LAL,LAPP and LLR
2) equipment money for mechanical stabilisation work at LAPP

AlL France - Japan : travel & equipment transport
1) 20k€ for LAL-LAPP-LLR in 2007, 25€ requested in 2008

AIL France - China : support for ATF2 including to KEK
1) 3k€ for LAL in 2007, 6k€ requested in 2008

AlL funds within IN2P3 institutional funds...

e 1

IN2P3 “institutional” and other (at LAL) :

1) permanent & temporary staff (e.g. 1 contract@LAL)

2) additional travel & equipment (30k€ @ LAL in 2007)
3) Eiffel ministerial 1-year PhD grant for S. Bai @ LAL

4) Orsay university 3-year PhD grant for Y.Rénier @ LAL




ATF2 vu du LAPP

Aleremie

Plus d’infos sur
hitp://ilcagenda.linearcollider.org/conferenceDisplay.pyconfld=1806
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ATE2 at LAPP-AHHEL

Jeramie (LADDY

a. CECLLLET Lhoial 4§

» Design, simulation and construction of FD support: honeycomb block; adapt
movers to block; attach support to ATF2 floor

* Meed compatibility with I[P instrumentation supports

= Vibration measurements at Annecy with all supports and magnets

« Estimation of relative motion at ATF2 using fransfer function from LAPF and
ground motion measurements from ATF

« Installation and characterisation at KEK in June 2008, monitor in operation
 Open up to beam dynamics




Final Doublet Table Configuration

Mark Woodley's device hist
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These components will be on the table.

Ces aimants sont sur des « movers » tous de FFTB dont il faut ajuster la

hauteur pour compenser la difference de hauteur de faisceau




Compensate the height to reach
beam height

e e i Sl i " e e — e S

LVDT to
measure
magnet
position for
maover control

hioles o be drlled
| Change the way the mover 15 fixed on the table




Next step: vibration measurements

Measurement with final “real” objects at LAPP (easier to measure or
modify at LAPF than at KEK during the installation rush! Redo once installed at KEK):

New higher supports

Movers

«QQuadrupoles and sextupoles (no delay expected)
Waterflow?

+Final steel plate underneath?
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February: arrival of new table ("old” belongs to CERN)
February: vibration measurements

March: arrival of new mover parts

March-April: vibration measurements with magnets

May: vibration measurements with water flow? Do we
need with Cherrill’s vibration measurements?

May-June: shipment to KEK

June-July: installation => but what about access while
Shintake monitor commissioning?

If magnets to be shipped by June, need one month to

prepare and ship and receive at KEK, need about two
months of measurements so everything should be at

LAPP before March.




Expected ground motion at ATF2 and resulting effects at IP
Evaluation and use of the GM

Last update on parameters

Integrated RMS displacement

integrated nms displacement spectra of absolute and relative ground motion

m g
: . . . — relative : t=1.00m
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Design beam-based feedback at IP

Growrd
Motion

magnetsidisplacement

bearm _I BEM I beam position

Trackin
@ distributian | | at P

set point

For the moment, tracking (and GM modeling ) is only done
on FF ATF2 line.

Corrector used is the sweeper magnet after FD used for
SM.

PID Correction Algorithm: C(p) = kp + ‘;"—; —+ Kg - P

Expected ground motion at ATF2 and resulting effects at IP
Effects of GM on the ATF2 beam at IP

Influence of feedback FFt w/o Feedback —'.\—
FFL e Fredback

Displacement over 10000 s with feedback - TFLDfY,tfifﬁf*"uﬂg

| position at IP function of time (1 seed)
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Y. Renier (LAL)




ATF EXT emittance investigation - task force

Vertical emittance growth in
ATF Extraction Line

Measured vertical emittances are higher than expected,
and there is a dependence with the beam current.

(Resuls from 2000) RSN g g
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-Intensity dependence: wakefields, orbit (BPM) ?

Creating bumps in QM7

close the bump In EXT and DR offset in QM7
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H corrector, installed by Naito
group by Summer 2007 o

V corrector, installed
recently

Simulations for variable bump in QM7
with linear coupling correction
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T—With QM7 multipoles

With QM7 multipoles
] + coupling correction
(remaining is residual
non-linear fields)

spread)

Bump Amphide rm]

Linear coupling induced by QM7 multipoles corrected by adjusting four
skew quadrupoles in diagnostic section. 12

- Must make sure this won't Iimit ATF2 !




First results with controlled bump in QM7

Reconstructed magnitude -0.81 mm

Emittance reconstruction

¥ emiltance using 3 wire scannsr
He bump (11 dee. 2007

I No bump I

a - —— LAL
“Wertical emittance =

118 +/- 11 pm.rad (J. Brossard. LAL)"
108 +/- 7 pm.rad (A. Scarfe, Manchester)
(52 +84 -52) pm.rad (SAD result)

*Results based on 10 000 test within The error bar.
(rejection level of 0.02 %)

1 1 .
20 40 E0 an

100 12
W oemiit tanra in e rard

140

I R
| with bump =

| With bump (11 dec. 2007) |

- . —_ LAL
Vertical emittance =

L] —— flonchester _
56 +/- 21 pm.rad (J. Brossard, LAL)™ i i ' '

40 +/- 70 pm.rad (A. Scarfe, Manchester)
(47 +58 -9) pm.rad (SAD result)

**Results based on 10 Q00 test within the error bar.
(rejection level of S54.42 9]

: M.Iau (IFIC - LAL)
Learning control room work

J.Brossard (LAL)

-> will continue more systematically in 2008




Investigate emittance reconstruction methods:
1. Multiple wire scanners = y2 minimisation (constraints ?

2. | Combine normal + skew quad scans - reliable xy coupling ?

QK1X scan at MW1X wire scanner: QK1X scan at MW1X wire scanner:
coupling estimation using MADS coupling estimation using MAD8
E51 H 5en QKAD _ .
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* A'virtual” skew, QKAD, quad. of type QK1X =,

is introduced at the beginning of the Extline. oo (A) | Ksguap(m™} | & (nmurad) | e (pm.rad)
+ Its strength varies until fitting with the wl 0 0 112+020| 317473
measured pomts. at MW'IX with QK1X scan. 5 01304 1202:000] =17

< the coupling is reproduced for o
lkap © [-50; -35]A = Ks[-0.258 ; -0.180]m" 40 | 02062 |202£009] 284221
45 02320 [203:000] 319:27

-50 02578 | 202+009| 354+33

C. Rimbault (LAL)

Fifth ATF2 Project Meeting , 19-21 dec. 2007, KEK, Jopan Fifth ATFZ Project Meeting , 19-21 dec. 2007, KEK, Topan

- Dedicated schemes for flat beams (error analysis...)
- Develop practical tools for efficient control room work




1. Increasing B, = gradual approach with looser tolerances
2. Reducing B, 2 enhanced performance

Variable beam size at the interaction point
(Gaussian fit to core)

- ——— &

nominal
/

e

S.Bai (IHEP/LAL)

3. ldem at displaced IP locations hosting other instruments
4. Prepare magnet knobs for orthogonal waist scanning




Contribution to “flight simulator” for ATF2

Y. Renier, 4 Cec. 2007

Tracking
Code \‘)

—Lucretia

B curm ps F
—Mad — Transfer matriux simulator

—Placet -

—Sad
=1
. weils
Local Dyaeck e Feedback
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L
Graphics

Trackimg Cutput Flight

Utillity Owtpuai:
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F'Ich:l'_'iill -I |-F-l\:H:I:5-5.r:I Processl Contrals preces sl process creales obyjeck
| Process | CHoject D process user object

Figure 1 : Block diagram of changes induced by using several codes in the flight simulator

Possible action plan

13 ldentify oplics codes to be supporied.

2y Agrese on format for the common optics deck (for instance AML 7)

21 ldentify minimal set of utilities (feedback and turing algcrithms, SR, )

4% ldentify reguirec output and agrse on common comresponding file formais.

5} Create command files for each optics code compatible with the commaon deck formnat (for
instance AML 7i

6} Create parsers ‘or the corresponding ovtput files.

71 Create the defined minimal =et of utilities, preferably in a given inferpreied language 2.9
Matlalk and, for zpecific cases such as GM, adapt existing ones to satiafy 41

&) Cresate parsers ‘or the deck and output files for the other oplics codes._




ATF2 Background : what can we learn ?

*BDSIM Simulation —

T BG h
Energy distribution o 1A, X v.s. dE/dx
of BG/Signal photons P ) (BG)
10 . L :x
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Generated 100% flat HALO Y oo

= AE=0.1% Gaussian
- From 0.1% - 1% electronin Halo
- Signal : 2-4 10° Compton signal

emifl
[ (Bremsstrahbang y-ray)
b
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phOtonS [ g Y P Y B, e Loe e kb
= -> Use Collimator to eliminate the FHOLWMNs specuuit 1moir e
background photons

Beam Position measurement
device (Shintake monitor)

On going studies: Trying to describe the background normalization

-> Better describe the HALO (Shape, population, energy distribution)

- Include (design) collimator to eliminate background
Further steps:

H. Guler (LLR)

- Background from the dump

- Photons and charged particles
- Neutrons

- Special techniques - “event biasing methods”




F(KEK)

Beam DUMP

Dump

Back scattered

‘Bremsstrahlung
rom the DUMP

pure CS| detector

CS| detector

Bend ~3m from dump

[ ADC wa Tims (HV 73 520%) |

SERENEEEN

H. Guler (LLR) e

AR

* Pure CSl detector + PMT (from Tokyo University)

* Measured background (gamma and neutrons) around indicated
position. No PID yet : signal was integrated through ADC signals

* Attent to measure beam HALO with the CSI detector and wire
scanners.

-
i
L
g
-
B
=
F



Present aims of French ATF2 involvement

- Significant impact on ATF2 commissioning and beam
experimentation, characterisation of IP stability,
understanding and control of beam-induced
backgrounds, instrumentation = presence at KEK...

- Research within international collaborative
environment for accelerator R&D, as HEP experiments

e project “tasks” _
» practical learn by doing Univ. group
/V

» academic endeavour -
Big labs

* publish or perish...
» research bids / contracts @ QVB

Training impact : future leaders (ILC, other..




Concluding remarks

« 2-3 exciting years ahead of us !

e Scope for significant contributions towards a
future linear collider - ILC & CLIC BDS+MDI

e Interesting three-way collaboration:
- UE team (France, UK, Spain...)
- Japan + China
- and our American colleagues and friends...




Additional slides




Main present French ILC activities

 Linac technology: SC cavities (processing & contro

cryogenics,
RF couplers XFEL & DESY

(‘

* Injectors, sources (Compton based e+)
« MDI & BDS < ATF2 (experimentation)
e Detector R&D: = EM calorimetry (CALICE),

Silicon sensors (vertexing &
tracking), TPC

\C Physics studies, phenomenology

« Communication & outreach

* International project framework and governance

Established R&D programs =====p contribute to global ILC project
Emphasis on feasibility demonstration and risk reduction 7




Delays from recent ILC cuts ?

SLAC

1) magnets, power supplies, beam position monitors, magnet movers, misc.
- 95% completed, KEK will help finalise : minor hardware, travel...
2) damping ring beam position monitor upgrade
(needed for further DR emittance reduction)
—> unclear at present...
3) Commissioning & optimisation, “flight simulator”
- More remote work & through link up with partner teams...

1 117

4) Beam instrumentation, feedback, commissioning & tuning
- expect slower continuation under “generic LC R&D” (EUCARD)

ATF2 startup should be on time
Partners (we ?!) may be asked to do more...




Wasn't FFTB sufficient ?
(1993-1994) ;
Marth Damping Ring Baam
ME GEU] F*-nsllr-:-nlﬂatum Lirs F’-::IEIIr'ﬂlr”l Sourca ?ﬁél; /
-m T ' T - -'.é ’

Tt 2 2
-

Final Focus

200 May Linac Test Beam
injactor i {FFTE}
South Damping Ring
[1.15 GaV)
- Sk L '

1. Not operated as dedicated facility
— small beam sizes shown but little reproducibility
and systematic study

2. Long-term stabilisation issues not addressed

3. Final Focus not based on new principle of local
chromaticity correction




EXT-ATF2 area

2008 Jun | l Aug | Sep Oct
Laser Wire <> Move laser Install chamberg/transnorts?
Bending dipoles -
Tables/Magnets move < > Qodify > instat
Beam line Survey -« - -
DC cables Irays > Qablinq >
EXT Kickers mPS/cabl&s - gstall >
Vacuum < modify >IJstaII >
Control system - -
Radiation Safety system Bad. ctrl. gea ﬂ inspection Gov. inspection
Shintake Monitor commissioning E Laser hut >
FD ?
nano BPM - move
Monalisa ?

ATF2 area

Concrete Shield Blocks
Beam dump

Utility (AC lines)
Utility (Cooling water)
Utility (Air)

DC cables

HAPS

Hut for PS/Electronics
Hut for LW

Vacuum

Radiation Safety system
Network

Shintake Monitor
Magnets

-
-

documentation

-¢
submission to Gov.

A ignmens



Optical telescope to minimize B*

DIPOLE QUADRUPOLE SEXTUPOLE

. . ) . Focus in one plane, Second order
local chromaticity correction with pairs of Just bendsthe  gefocus in another: focusing
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Variable g, at longitudinally displaced IP

Beam size at focal point is a function of
choice of FD effective focal length (L*)
and injected beam matching

— L" adjusted by FD strength (orthogonall
combinations for x and y waist positions in 2)
- injected beam adjusted by QM12,13,14,15,16

During commissioning, Honda monitor and wire
scanner at displaced IP, respectively at -54cm
and +39cm, with resolutions of 300-1000 nm.

Close to nominal beam size at IP-54cm

Linear optics 3, =0.005m, B,=0.00011m = g, = 37/nm

Tracking:

g, = 38nm

Procedure to control 3, at displaced IP

1) For close to nominal values at IP+39¢cm, use
QM12~16 to obtain:
ﬁx=2 pd annminal =0.008m
B‘f:q' b Bynnminal =0.0004m
at the nominal IP
2) use QD,QF to fit o, =c,=0 at IP+39cm, step by step...
3) use SD0.4 & SF1,5,6 10 2ero Ty95. Ty96. T1g5: 249 1245

[ KLOM1ZFF = 3.2347954E-01
KLOM13FF = 9.109371E-01
KLOM14FF =-1.126109E+00
KLOM15FF =-3.172467E-01
KLOM16FF = 6.492773E-01
KLQDOFF = -1.117399E+00
KLQFTFF = 7.030127E-01

Configuration [m?] <

S.Bai (IHEP/LAL) \
Close to 20 >< 3 reminal gt |P-54cm
Linear optics 3, =0.004m, B}.:D_DDEm = o, = 153nm

350

Tracking:
o,=155nm

200

250

200

150

éIIII|IIII|IIII|IIII|IIIIIIIII IIII|I




Fast ns rise-time kicker tests for train (de-)compression
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Strip-line kicker system for ILC
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Pulse power supply (FID FPG5-3000M)

il

T. Naito (KEK)

Ol bumches it TSty spacin war
SC1 by ot SIS s s

FHNFPG-3000M ) Waveform FPG3000
. . e . 1000 : :
Circular beam orbit | I |
—\-u-u...,_|~h 5 r —
| [ A
Septum a | —
——————— Extracted beam orbit  * s |
|

PPS : Pulse Power Supply

d = distance between the elecirodes

Amgitude (V)

2

Dummy 30c
Duay D Ocm long
L L = strip - line length
Beam d = distance between the electrodes
Ly — V = pulse voltage
i N AN £ = Beam energy Pulse width(FWHM) = 2ns
stlip-lme — Trigger Pulse height = 5.8kV
) NES Rise time = ~1.5ns(5%~95%)
ummy = -
Load - D /v 8= tani 2 ] Rep. rate = 3MHz, 3000pulses/5Hz
: = strip - line width Time Jitter = ~29ps

08.1.10

Amplitude Jitter = 0.72%
(limited by the scope resolution)




1P (*(}”f}r'g”rﬂrﬁﬂng (octobre 2007)
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We must fix the follows ...

C-band BPM — This BPM s very mmpertant for Ouad-BPM offser measurement,
especially for the measurement of the final doubler ODY, OF1],

bur the verncal aperture 15 almost same to QDO (miinimum aperiure).

Sweeping Magner —- Sweeping magner 15 used for the verncal beam posinon ar IP & IP FE.
T s difficult ro pur the sweeping magner !




Shintake monitor mount-side view
assuming distance between end face of CLIC table and FF magnet is

ZE] mmm, distance between end face of FF magnet and IP is 1000 mm
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Shintake monitor mount-top
view

East (Upstream) <-> Wast (Downstream)

Shield wall

~1.5m

IF

Maorth <-> Sauth
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aased an ATF2 w3 T Sapn

Work zrea for setting
Shireke monitor WL

{3m*3m)




itoring, gnment & tabilisation with high = ccuracy

I|' 0 Urner, Oxford

Readout fibres Reflactive coating

Distance Piazo
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"f‘l: Superconducting ATF2 Final Focus

FdapEH T

Quastion; omit short dipole comectors
& replace with quad & skew-guad?
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empiacer Uy

;,lf Permanent Magnet ATF2 Final Focus

,-h.-;l.u.l-'n-|1.|..|-|||-|.|..-.|u||l-u-|="ll.l;| |
do Check how this works withc
: -- -

+ Owerdap with detector solenoid?

+ Degres of cancelation with real
BTanR?
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With u about 1.08, how
much does this distor a
= T aclenaidal (end)
fekd?
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