ATF2 final focus test
Nanometer beam development
+ Final focus System R&D
* Intra-train ultra-fast beam feedback

Focal point (IP)
Small beam of 37 nm in vertical (geal)

Damping Ring (~140m)
Low emittance beam generation
Photocathode RF Gun + 10 pm for ATF2 studies (4pm achieved)

Electron bunch generation * Accumulate up to 3 trains
+ 1~20 bunches/train + Injection-extraction: 3.125 Hz

+ ~1x10'% e-/bunch
* Repetition: 3.125 Hz

1.3 GeV S-band Electron LINAC
1.3 GeV S-band LINAC &8 s

Status and Future programme
for LC studies at ATF2-

RYEauszGolielonjhenali
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§

e CERN existing LHC
Potential underground siting
ssse CLIC 380 Gev
¢ CLIC1.5TeV
ssss CLIC3TeV

20,500 NCRF
12 GHz
(L~25cm)



El&k?ﬁ@mzps ATF3 objectives and collaboration:

Laboratolre e Phystque es deux infinis

Based on the achievements of the ATF2 no showstopper for ILC has been found, ATF3 plan is to
pursue the necessary R&D to maximize the luminosity potential of ILC. In particular the
assessment of the ILC FFS system design from the point of view of the beam dynamics aspects and
the technological/hardware choices and the long-term stability operation issues.

\ W,

e Final Focus B-matching EXT section
| I . I

Final doublet Muli-OTR FONT
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T. Inflectar
. EXT kicker
IPESM Wakefield setup ‘\"4 l
il
M Quadupcle ll Sextupole Ml Dipole | Skew-quadrupole [ Octupole Damping ring
Long Term stability High-order aberrations instrumentation B2

ChDR target
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T1: ILC-FFS system design

pmseeiin @'"m ILC — IDT WP15 System Design of ILC FFS

Time critical WPs relevant for ATF
WP15 Tasks : Maximize Luminosity potential of ILC

T1.1: Hardware optimization

T1.2: Realistic beam line driven / IP design

T2.1. Long-Term stability

T2 ILC-EES beam tests T2.2: High-order aberrations

T2.3: R&D complementary studies

Long Term stability

® 010,&0.10y === w=3.4%03nm/10%e" ]
0.30,&0.30y w =45 0.5nm/10°e” -
@ 050,&0.50, === w=6.0%1.0nm/10°e" }
-

@ 1.00,&1.00y === w=10.3+2.8nm/10°%e" E -
-
1

1——"‘1/ s
f_,_l“ - i —’E
e R B Zidy L
B et SRR S Siile--—e--T

0.1 0.2 03 04 05 06 07 08 09 10
Beam intensity (x10%°e™)

Intensity dependence studies

High-order aberrations

June 2019
IPBSM switch from 30° mode to 174° mode
Interruption (~24 hours)

Vertical beam size [nm]

Energy bandwidth = Waveguide BPM

ChDR target

Present setup at ATF2

Incoherent
Diffraction
Cherenkov
Radiation
Monitor
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Vacuum Chambers (ID beam 24 mm):
Bellows shielding
Clamp Flanges (ATF-DR type)
Cavity BPM tapering (ID 20 mm)
Stripline BPMs
Dipole chamber (box type replaced by simple
pipe)
Septum chambers (A, B, C)
FONT stripline kicker e
Pumping port chamber (ID 24 mm) o

IP-BSM Laser:
Nd:YAG laser replacement
choice, new laser parameters
Start LTL, FF-IP simulation study
Start laser stability study (energy,
pointing, mode, and fringe
pattern)
e-beam arrival and timing jitter

IPBSM (nanometer beam size monitor)

FD vibration girder
Girder for all the final elements coupled with a global

h Eositioning system

T1.1: ATF2-3 Hardware upgrades

O }yy 0000V

BN/ C O Vv

CBPMs:
Re-installation of all CBPMs (current #24, all #32)
Add separate fast small movers for centering and
position calibration, including mechanical study, specs
(~10kg load and um resolution, prioritize high-p3 regions)
Electronics: analogue electronics reliable but spares
needed
Digitizers: 20-year old model, higher resolution ADCS |
would increase the dynamic range. a

New Magnets
FD: QDO, QF1, SDO, SD1
Skew sextupoles including movers
Septum C (standard dipole)
ZVOX vertical corrector (between septum B and C)

IP-BPMs
Re-design towards sub-10 nm, wide dynamic range
and linearity (new electronics/digitizers)

Multi-OTR system

Focusing motor, Filter actuator, CDD cameras
XPS with oriented motor

FONT IP feedback

Font kicker to improve Wakefields_A
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>  CBPMs:

» Vacuum Chambers (ID beam 24 mm): _ _
o Re-installation of all CBPMs (current #24, all #32)

o Bellows shielding _
o Clamp Flanges (ATF-DR type) o Add separate fast small movers for centering and
o Cavity BPM tapging , position calibration, including mechanical study, specs
. : : : . : high- '
o Stipline BPMs | Major hardware ATF issues were identified in the [, bor dyoe"™
o Dipole chambe : i . P
pipe) ATF2 review. ATF2 beam line upgrade will be done
: esolution ADC
o Septumchambq jn the framework of the new R&D MEXT grant e e
o FONT stripline : : : :
o Pumping port ¢ starting in April 2023 and continue for 5 years.
> 1p-esM Lasel Priority has been established, starting with IP-BSM,
o Nd:YAG laser re

magnets and beam plpes
choice, new last - .
Start LTL, FF-IP simulation study & :
Start laser stability study (energy, |
pointing, mode, and fringe
pattern)
o e-beam arrival and timing jitter

ptum B and C)

O

» IP-BPMs
o  Re-design towards sub-10 nm, wide dynamic range
and linearity (new electronics/digitizers)
»  Multi-OTR system
o  Focusing motor, Filter actuator, CDD cameras

R Dation girder o  XPS with oriented motor
Girder for all the final elements coupled with a global
el : R co W2y »  EONT IP feedback

ositioning system
P g sy o  Font kicker to improve wakefields .

O

IPBSM (nanometer beam size monitor)
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It will be same as before
because of the manpower

» The grant for ILC related R&D will begin early
FY2023 and will continue for 5-years. For ATF, this _
grant will support the equipment for ATF2 upgrade s ofbeam persion ek maintenance woek
and workers contracting. However, it should not pay
for the electricity operation of ATF.

Beam Operation weeks

Beam week
® 24 hours continuous beam operation from Monday
afternoon to Friday evening.

Maintenance Maintenance

No beam on weekend
- beam beam baam - ® due to the manpower (staff responsible for safety,...)

® Weekends are used to prepare for next week studies.

> Based on the current electricity budget estimation, the . Maintenance week
operation of ATF will be about 10 weeks in FY2023. 2 S T G

® installation and improvement of devices for the coming
beam studies.

» The electricity cost is high and more than double that [CanmaaaBitw baaresks No room to operate in Summer
of previous years. We expect it will continue for a first wl e laml [wl o=l nlal=] = 2] T=l=| [=]=]= | aln]=
half of FY2023. | T sl s |8 o (oo [ulnla] v |3 6{’b T [w un s [a]n]s
T e las =AY RO A D
Fri T 14 bl 28 12 - a5 2 a 16 23 a0 l_ 3 b 21 28 4 H 18 25 1 B 15 22 20
A Sat 1 8 15 ] 13 20 | 27 3 10 17 24 _!hl 0 | 15 22 ] 5 12 19 26 2 a 16
» Plan for a 10-week beam operation by the end of éi‘
I October November December Q\| ] January February March
December 2023, depending on the supplementary - Tl T e T 2 - ;

budget (as in FY2022) or cost of electricity is eased = H AE
me extent we will plan for January 2024

_.
=
-~
=
@ @ |~ @ |«
B
N
a
|
=
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d 2In

oe (b) Intensity Dependence ve (b) Intensity Dependence
without the participation of the overseas collaborators 7| | 1
. .. . EZ:::f . $ gu:s “i #-__ F';
» Wakefield mitigation (new wakefield test station) 5 os I i \%\ H
o Static: mitigation by relocating the sources in o Soo| (omomenses | Foaf '“‘"w
lower B-positions o1} i =e=n |
o Dynamic: FONT feedback 0 e e AL

Static and dynamic wakefield sources compensation

» High-order aberration correction and
mitigation
o Measurement of FF quads mutipoles

@) Impact of tilt scan . Bayesian Optimization e Bayesian Optimization
o Ultra low-p studies o B < o A
'E 300 Catch optimal parameters a0 \
» ILC beam tuning (ML) Sl In about 15 trils Z o Canopimal
o Automatic beam tuning f= g
* Minimize the tuning parameters 7 E oo
* Simultaneous optimization . D 50n) ey ™
o Beam optimization e B B T T T T T
= “BlaCk-bOX” lteration Iteration — =

FF nano-beam tuning

5th July 2023
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saemme W 12 ° ATF3 overseas collaborations contrlbutlons

Ultra low-f beam tuning SR
» Most of collaborators are willing to participate starting in June I o b 7 o
2023. The ideal will be to arrive the week before in to ! [ ’ ‘
check/familiarize with the ATF2 current situation (Database A
lattices with all the ATF2-3 upgrades) v .
ot June 2019
» Beam Instrumentation: CERN team has participated in ChDR s e e
studies in June 2023. o
WFS StUdieS Simulations: [ 10y # Mesurement
. - . . . static SErops: TR R ER T ——
» Beam dynamics: CERN, JAI CNRS team will participate in _M:wﬂtxli.li;;:jr..ﬂ.,h.i.“Ftu.r-“ﬁ..:;ﬁ%I _ :: X e
Fa” 2023' :LI;:IE'E:E:II :gllgllcr |;:.Lae r1||lu:-I|-1- antl E;. 70
sextupoks of 20 urnd RS, e p—
Dyoamic ecuns L e e B
. T o3 = Incoming '||-u.-\. & ang. jitter of 100, ggros===mm=mT :- """""" | |
> TaSk fOI’CE 1 magnet movers oy acd LA, cmpeatively. 0.00 G.05 0.10 0.15 ©0.20 0.25 ©.30 0.35 040 0.45
HOLLOWAY M . Beam Intensity (x101% -}

Desne on 003/02/ 2016 Fipure: Comparison between messurements arsd simulstions of the wrtical beam
(Intensity rrinp::! 160203 193347) sze ot thoe 1P (3] vs. thee beam intensity aced the intensity-dependent. parameter w
¥_ _AOMeI_ L

» Task force for “software new Flight simulator

» Task force in “cavity BPMs”

Injected pulse after
downconversion in
CBPM electronics quadrupole

Cavity BPM in an ATF2

CBPMs electronic upgrade

bp filters
polarizers

Incoherent ChDR nd filters Distance to target: 51 cm

Magnet BPM  SCRF Cavity

Cold CBPMs for ILC main linac




'SD)CLab

Iréne Joliot-Curie

Laboratoire de Physique

des 2 Infinis Les deux infinis

IN2P3 ATF3 in EAJADE project

EAJADE (Europe—America—Japan Accelerator Development and Exchange programme)
EA]ADE focused in Higgs Factories, with participation of major EU (CERN, INFN, CEA, DESY, CNRS,
e e S CSIC, UOXF), Japan (KEK, TOkyO Univ., Tohoku UﬂIV.) USA (BNL, FNAL, SLAC, JLAB, LBNL,
Cornell Univ.) and Canada (VISPA) labs. (2023-2027)

| © EAJADE
Table 1 - Work Package (WP) List e bt i eimnve

Work Work package title Activity type Number of | Lead Start End
package person-months benefi- month month -
no. involved per | ciary '
secondment
I
Task 1.1 (57 months) Task 1.2 (30 months) Task 1.3 (19 months) Task 1.4 (6 months)
1 RADAT a1 currenly operating | Researeh - s - Future e*e linear Future e*e circular e* production for e*e R&D on ERLs

collider studies collider studies colliders

state-of-the-art facilities training

2 State-of-the-art  high-gradient, | Research, 68 INFN | 1 48 ATF3 (KEK) — 46 months SuperKEKB — 30 months | SuperKEKB — 17 months CBETA (JLAB) — 3 months
i a8 LCLSII (SLAC) — 5 months FACETII (SLAC) — 1 month [l CERL (KEK) — 3 months
CERN - 7 months
power saurces IOTA (FNAL) — 6 months CEBAF (JLAB) - 1 month
3 Special technologies, Research, T4 CERN |1 48 CEA - 2 months CNRS - 6 months
devices and systems performance | training CERN - 18 months CNRS — 16 months CERN 4 months
CEA - 2 months INFN = 5 months CNRS — 15 months
Sustainabl hnologi fi h, 2 Cl
e il =~ L S ERE CNRS - 16 months
CSIC-IFIC — 17 months
5 Investigation of potential early | Research, 52 DESY |1 48 DESY - 4 months ??
applications of novel and | training
advalmcad technologies for UOXF - (34 months)
colliders R R —— il
6 Management, dissemination, | Management, 4 DESY 1 48 w o )
training, knowledge transfer, and | training,
communication dissemination,

communication




Yex@un 17t ICB ATF/ATF2 in LCWS2023, SLAC

Last ICB meeting: 16th MEETING OF THE ATF/ATF2 INTERNATIONAL COLLABORATION
BOARD: October 30th 2019, LCWS19, Sendai.

MINUTES OF 17th  MEETING OF THE ATF/ATF2 INTERNATIONAL
COLLABORATION BOARD: May 17th 2023, LCWS23, SLAC.

Present: P.N. Burrows (Oxford, Chair), B. Foster (DESY), A. Faus-Golfe (lJCLab, TB
Chair), A. Latina (CERN), S. Michizono (KEK, IDT WG2), T. Okugi (KEK), S. Stapnes

(CERRD M Temmms (€5 ATEspisprsn). . i (GLAC) » The ICB thanked KEK for supporting ATF3 and agreed

Remote: J. Gao (IHEP).

The International Collaboration Board (ICB) of the ATF/ATF2 Project held its 17th meeting to eXt e n d th e CO I | ab O rati 0 n S C O p e SO aS tO i n C | u d e

on May 17th, 2023, during the LCWS23 at SLAC. Several ATF progress-report presentations
were _made at the Workshop; the full agenda and presentations can be found at:

[https://indico slac.stanford.edu/event/7467/timetable/] AT F 3
.

ATF status and operations:

N. Terunuma summarised beamtime in recent years. In JFY20 beam was largely off; 12 (11)
weeks of operations were delivered in JFY21 (JFY22) respectively, although overseas
collaborators were unable to participate due to Covidl9 travel restrictions. In JFY23 10
weeks are scheduled for 2023, with a strong possibility of an additional 5 weeks before April >
2024. The electricity cost of operations is now significantly higher (roughly a factor two)

» » A _ The ICB agreed to extend the period of validity of
e e Sk, e i the Collaboration MoU until either: the day that it

renewals (2024). New beampipe sections and shielded bellows (to reduce wakefields) are in
design. This substantial set of upgrades motivates a next phase of the facility, ‘ATF3’,

approved by KEK, which will form a key element of the ILC Technology Network (ITN) d eClareS Offi C i al Iy th e d iSSOI uti O n Of th e

with a funding line planned for 5 years starting JFY23. MEXT is expected to review ATF3
regularly during this 5-year period.

e 1€ thanketl KEKEfor supportng ATFS and sgred f extend the Collboraion ATF/ATF2/ATE3 Collaboration, or: a future MoU that

scope so as to include ATF3.

The ICB agree t extend the pered of valityofthe Colaboraton MoU unt lter replaces the current one is signed_

the day that it declares officially the dissolution of the ATF/ATF2/ATF3 Collaboration,
or: a future MoU that replaces the current one is signed.

T. Okugi summarised the planned KEK contributions to the ITN work packages 14’ (DR),
15’ (ATF3) and 17° (dumps).

There followed an informal discussion of possible overseas contributions to ATF3 via the > T h e I C B ag reed to C O n S I d er ap p I i C a.t i O n S fro m n eW

ITN. European and US institutes are certainly interested in contributing subject to availability
and agreement of resources. The EAJADE project will allow direct support for the respective

e oty i ot oo e vt s member institutes that wish to participate in ATF3
:::ﬁzi(]j)]:t:ig"njfg_;;ai(:iri?ii‘cii:; applications from new member institutes that wish to aCt i Vi t i eS .

Philip Burrows 18/5/23
Chair, ATF/ATF2/ATF3 ICB
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ITN-EU contribution to WP15 is
starting...

New possible collaborators...
synergies to be founded

IIC- CLIC- FCCee
11
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ATF2 final focus test beamline
L b Nanometer beam development Advance: d Beam Instruments R&D
a + Final focus System R&D Application of Low-emittance beam
I ene JO'IOt curle 2 - * Intra-train ultra-fast beam feedback
; IN2P3 T N men
PRI
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¥ Damping R ng ( 140m}

) Low emittan: m gen £
§ A omne ¢  Photocathode RF Gun ; . 1opmforArF2 mmes(apm achieved) \ 4 <
TFZ Electron bunch generation A\ : Accumulate up to 3 trains
A IS aunique test racill O develo e Wl
+ ~1x10'° e-/bunch %
- Repeition: 3.125 Hz
o L.

1.3 GeV S-band Electron LINAC
110m

nanobeam technologies for LCs

Goal 1: Establish the ILC FFS methodology with Goal 2: Develop a few nm position stabilization

similar optics and compatible beamline tolerances for ILC collisions
Units ATF2 ILC CLIC . . FONTS5 system
L2 ' 20 | 3% =/ Ot A0 AN ate IP FE system Upstream dual-phase FB system
[10%* cm? 5] 135 15 e — . E— .
01 o —
[Hz] 3.12 5 50 : ) - i = = =
1 1-20 1312 352 - Sl ° ’ ST b
ol N e
[pen] 7000 20 0 = e — 1 . e I t": 2 ] = £ E
& T m e M ol : t 568 5 8 5
e ¥, [am] 5000/30 | 5000/35 | 950/30 et~
5ray [nm] 9000/ 37 | 516/ 7.7 | 149729 o =2 t n "'.'n EEMACE
IPsubitization %' =0.05 =02 <0.08 o \ E‘.” : cuc
:’,m ::;,:_; - a _-._-_._l_“.l--anl-lal.l PR RN ——
L (] ! +1 6 1o ﬂi? J_.+- beare dirctinm M\‘h
B/ By’ [mm] 40/01 | 13/041 | 8/01 CTw s e w0 o o
Ty T I e T T Digitization of IP BPM waveform S In-locp BPM: Jifter reduced by factor <4,
100 H 101 = I-'|.+I.h>||__||||4| nin ta BPM resalutian (=~200nm) limit
i § half-beta® optics 1 " b . N Bunch  Feeilback off  Tesslhack on . [l _ [e—
L T . ] = fl 1 i + 15 i + |6 i e "
| ¢ ultra-low beta* optios _ Sma_ eam sizes were I &M N I el mEl i E B
gor 1 obtained with beam } — A e SN ~__~‘t -

Vertical beam size [nm]
—a—
Freley

[ i ; ] intensities of 0.5-1.510° e o
o= %I t ﬁ f Ibunch (102° design value) i i: V_I_’_ LHl

. Ik . '

L RS 1 and reduced aberration
. ] optics (10B,7 x By%) IP beam position has been stabilized up to the BPM resolution
2015 20rgfors 2075 2017 2018 2015 2020 for both upstream and IP. FB latency 133 ns (366 ns target

A | value) and IP position jitter from 106 to 41 nm (2018)
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Ultra low-B beam tuning -~ T
» Most of collaborators are willing to participate wol 1
starting in June 2023. The ideal will be to arrive [
the week before in to check/familiarize with the
ATF2 current situation. June 01

20 pe=sp=emsmrmsnasa= e e o - -
2018 2019 2020 OCTIFF

Octupoles studies

50

m|
i

% 60

» Beam dynamics: CERN team will be interested = —
not |n SpeCIfIC beam tlme |n June 2023 but Just “m“k;‘m llllll - an! -;- :“::jllinwm‘n e —

sextupokes and BPAMs of ]IIE-I“:Stuer];II.‘!;:& - gt ¥ 10,78 prey 10 | |

ags . . H = Atrength erear, II:'ir."ul(.".““ rupikis  and E e

familiarize with the current ATF3. WRSstudles | e e w0 | 70 I =

e R Tt SE

o Ultra-low studies (long L*...) il B e = e B
. . . . . . . I ' : - 000 Q05 D10 Blila.;.fﬂ Irﬂ.sr?smﬂ.sfl nlil:iitl 0,35 040 045
O O ptl CS O ptl m I Zatl O n an d S I m u | atl O n (Wak8f| e I d Done an OF/02/2016 Figur: \'\.1-\.n'.lll'|ll.ll:l.itlll. betwren ST :||i| .-|i|:||||l,nlilf-:|.* of the vertical beam

m iti g a‘ti O n) . (Intensity_fringe 160203 _193347) sze ab thoe 1P (3] vs. the beam intensity acd the intensity-dependent. parame leT W
o Beam time in Nov-December 2023 e

+ monitoring camera @ 90° |

d
-nd filters ﬂ

600 £ 5nm

» Beam Instrumentation: ChDR checks and will be e
interested in some beam time starting in June
2023

bp filters 0 £0 et

: 800+ 5nm
polarizers e beam

Incoherent ChDR nd filters Distance to target: 51 cm
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» Database lattices with all the ATF2-3 upgrades

» Task force in “magnet movers”: dedicated
meetings will be organized to discuss the
proposed upgrades (A. Aryshev, K. Kruchinin, S. e g
Mazzoni, A. Schloegelhofer, L. Brunetti, P. B © KEK

: ‘ ATF3 hardware “policies”, proposal
Karataev, A. Lyapin) -

New control hardware design New calibration bracket

oht Simulator upgrade proposal

Based on the proposed policies
= Create a set of tools instead of integrated system

= Connection-wise = Towards unification " EXT+FF, DR 77
- - 0 o Seria a orlabs, not Newpo o Need df ramp — ATF LLRF and timing (separate topic)
> Task force for “software new Flight simulator”: Uk s 5246522055 Stpping motromvoer R
O . . . . = TCP/IP magmover type o DR-XSR7?7?
dedicated meetings will be organized to discuss + MODBUS e
. . =] gt\g:nd firewire, wifi, Bluetooth = Cameras E Iél_ll_wiag?- ??
the proposed upgrades. Agreed in one first tool e - Gericam/GiGe * Gouping messuromentand corestin
and first implementation. (A. Aryshey, K. 2 VME,CAMAG G ion 77 Only EXT and FF 72

Kruchinin, A. Latina, P. Korysko, A. Aksoy, A.
Pastushenko, R. Tomas, E. Manosperti, ).

Injected pulse after
downconversion in
CBPM electronics

» Task force in “cavity BPMs”: dedicated meetings
will be organized to discuss the proposed
upgrades (A. Aryshev, K. Kruchinin, K. Popov, A.
Lyapin, N. Fuster)

CBPMs electronic upgrade

Cavity BPM in an ATF2
quadrupole

Magnt BPM  SCRF Cavity

Cold CBPMs for ILC main linac

I 1a



