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'-,IL‘ Plan of a brief talk to initiate discussion

e BDS design status
e BDS R&D in technical design phase

— effect of the 2007 crisis and criteria for new directions
o ATF2 mission
e BDS organization and work-packages

e New developments in ILC design
— Lower cost, better performance, enhanced physics reach

e Can ATF2 make additional studies to enable better ILC?

— examples: longer L*, lower beta*, gg, travelling focus for new low P...

e What ATF2 lessons can be applied to ILC BDS?
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e
HA BDS strategy

In TDP | & Il plan, the e Focus on a few critical directions. Selection criteria:
scope of work .cha.nged, —Critical impact on performance versus cost;
and the focus is shifted K —Advanced ideas promising breakthrough in
Earlier planned detailed performance;
design & engineering will —-Broad impact and synergy with other worldwide
not be performed projects

beam dump

photon collider
crystal collimation

e Three critical directions: / | crab cavity

—General BDS design”~ | P! diagnostics ...

—Test facilities, ATF2

—Interaction Region \‘

ATF2 commissioning & operation
Develop methods to achieve small beam size
Diagnostics, Laser Wires, Feedbacks ...

optimization

IR interface document & design
SC FD prototyping and vibration test
ILC-like FD for ATF2 ...
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i BDS plans
JLT

Beam delivery overall design BDS design for
specific chosen

Collimation, beam dump, crab cavity .. configuration of ILC

BDS subsystems

studies at EACET tests & studies of

subsystems designed
for specific
configuration

ATF2
BDS prototype
commissioning & accelerator physics study

— IR and FD
IR Integration /C ED \ design for the
Final Doublet SC prototype s specific ILC
Vibration & stability study ATE2 configuration

FY09 FY10 FY11 FY12 FY13
TDP | TDP I
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Table 3.4: TD Phase Beam Test Facilities Deliverables and Schedule,

.I Test Facility | Deliverable [ Date
| p Optics and stabilisation demonstrations:
ATF Generation of 1 pm-rad low emittance beam 2009
,' b Demonstration of compact Final Focus optics (design
demagnification, resulting in a nominal 35 nm beam size at focal 2010
ATF-2 point).
Demonstration of prototype SC and PM final doublet magnets 2012
Stabilisation of 35 nm beam over various time scales. 2012

3.3.5 Beam Delivery System

The main R&D focus for the BDS is the ATF-2 programme at KEK which will allow
demonstrations of many of the key BDS components and design concepts, the Machine-
Detector activity for optimization of the Interaction Region, and design for those BDS
subsystems which are critical for system performance or which may expand the physics
capabilities of the collider. Examples of R&D are:

Development of instrumentation (e.g. laser-wires), algorithmic control software,
beam-based feedback systems and emittance-preservation techniques to achieve
the small beam-size goals (2010)

Developing of IR Interface Document defining MDI specifications and
responsibilities (2010) and design or optimised IR (2012)

Development of the prototype of the Interaction Region SC Final Doublet (2012)
Development of Interferometer system for FD stability monitoring (2012)
Design of the beam dump system (2012)

Tests of SC and PM Final doublet at second stage of ATF2 (2012)

Design studies for the photon collider option (2012)

Collimation and dump window damage tests at ATF2 (2010)

Development and demonstration of the SCRF crab-cavity system (2010)
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ATF International Collaboration
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MOU: Mlsslon of ATF/ATF2 is three-fold:

e ATF, to establish the technologies associated with, producmg the electron beams with the quallty
required for ILC and provide such beams to ATF2'in a stable and reliable manner. r5

e ATF2, to use the beams extracted from ATF at a test final focus beamline which is similar to what is
envisaged at ILC. The goal is to demonstrate the beam focusing technologies that are consistent with ILC
requirements. For this purpose, ATF2 aims to focus the beam down to a few tens of nm (rms) with a
beam centroid stability within a few nm for a prolonged period of time.

e Both the ATF and ATF2, to serve the mission of providing the young scientists and engineers with
training opportunities of participating in R&D programs for advanced accelerator technologies.
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,-" E ILC GDE Organization

I I 1 | [
Akira Yamamoto Marc Ross Nick Walker . TBD
Project Manager Project Manager (chair) Project Manager Brian Foster European Accelerator
SCRF Tech. CFS & Global Accelerator Systems European Director o Advisory Panel
Tetsuo Shidara | | | Jim Kerby Wilhelm Bialowons | | | John Carwardine Frank Lehner 1 Junji Urakawa I I
KEK FNAL DESY, ANL DESY, KEK . : . Kaoru Yokoya
KEQ ( ) ( ) (AND) ( ) (KEK Mitsuaki Nozaki . v
o — Asian Accelerator
Lead
| Lutz Lilje (DESY) Jean-Luc Baldy (CERN) | | | | Axel Brachmann (SLAC)
Cavity Processing Civil Engineering Electron Source
Mike Harrison Tor Raubenheimer
Americas Director I D
Eiioshilliavanol(KEIS) Vic Kuchler (FNAL) Jim Clarke (STFC) Accelerator Lead
H Cavity Production & - o — H .
y Conventional Facilities Positron Source
Integration
Norihito Ohuchi (KEK) X . )
Leader Margaret Votava (FNAL) Project Management Office c Al?dyf\t/\{olstl;l .
H Harry Carter (FNAL) Controls | H (Cocl croft Institu e)
Co-Leader ETwE (R
c Al || | Ewan Paterson (SLAC)
yomodule Integration
Nikolay Solyak (FNAL)
| | Shigeki Fukuda (KEK) ] RTML
HLRF Nobu Toge (KEK)
H— Engineering
Management
Andre Seryi (SLAC)
| | Tom Peterson (FNAL) BDS
Cryogenics
Lars Hagge (DESY)
EDMS /CM . .
Chris Adolphsen Kiyoshi Kubo (KEK)

(SLAC) Simulation

Main Linac Integration

Nobu Toge (KEK)
Change
Management

Peter Garbincius (FNAL)
Cost & Planning

Eckhard Elsen (DESY)
EDR Planning

Hans Weise (DESY)
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( ATF2 construction, commissioning & operation ]
L T.Tauchi (KEK) )

Detector concept liaison
( Interaction Region and IR integration ) ILD: K.Buesser, T.Tauchi
L B.Parker (BNL) chair, T.Markiewicz (SLAC) deputy J— SiD: P.Burrows, M.Oriunno

4th : B.Ashmanskas, A.Mikhailichenko

( Accelerator design & its integration ) T~
L D.Angal-Kalinin (STFC) ) T =

Vacuum science, O.Malyshev (STFC)

Photon collider design, J.Gronberg (LLNL)

E-saving magnets & PS, C.Spencer, P.Bellomo (SLAC)

Crab cavity system

P.Mclntosh (ASTeC)
- \ sub-WP shown are

BDS Beam Dump system . . )
S.Pollepale (BARC) chair, R.Arnold (SLAC) deputy examples and not a
complete list

BDS Collimation system

N.Watson (Birm.U.)

BDS instrumentation

P.Burrows (Oxford)

\ Laser wires, G.Blair (RHUL)
\ | J
\ g 3

\\ Alignment, D.Urner (Oxford)
L J

\
\ f )
\ BPM systems, S.Boogert (RHUL)
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,-'IE New developments in ILC design

e A “minimal machine” is being investigated

— It includes various cost saving ideas
e e.g. rearrangements of beamlines in central region

— AND a lower power option, but improved one, with better
performance for physics

e This new low P option may use tighter focusing at IP and travelling
focus.

e Are there ways to study these IP conditions at ATF2?

e Could travelling focus be arranged? And if yes, could it be detected
without second beam?

A.Seryi, Oct 1, 2008 BDS & ATF2: 12



e

Comparison of parameter sets

*for flat z distribution the full bunch length is ¢,*2*3%/2

A.Seryi, Oct 1, 2008

- Nom. RDR | LowPRDR | newLow P | newLow P | newLow P | new Low P
Case ID 1 2 3 30 4 5
E CM (GeV) 500 500 500 500 500 500
N 2.0E+10 2.0E+10 2.0E+10 2.0E+10 2.0E+10 2.0E+10
ny 2625 1320 1320 1320 1105 1320
F (H2) 5 5 5 5 5 5
P, (MW) 10.5 5.3 5.3 5.3 4.4 5.3
ey (M) 1.0E-05 1.0E-05 1.0E-05 1.0E-05 1.0E-05 1.0E-05
ey (M) 4.0E-08 3.6E-08 3.6E-08 3.6E-08 3.0E-08 3.0E-08
Bx (m) 2.0E-02 1.1IE-02 1.1IE-02 1.1IE-02 7.0E-03 1.5E~-02
By (m) 4.0E-04 2.0E-04 2.0E-04 1.0E-04 1.0E-04 1.0E-04
Travelling focus No No Yes Yes Yes Yes
Z-distribution * Gauss Gauss Gauss Flat Flat Flat
o, (m) 6.39E-07 4.74E-07 4.74E-07 4.74E-07 3.78E-07 5.54E-07
o, (m) 5.7E-09 3.8E-09 3.8E-09 2.7E-09 2.5E-09 2.5E-09
o, (m) 3.0E-04 2.0E-04 3.0E-04 3.0E-04 5.0E-04 2.0E-04
Guinea-Pig J0E/E 0.023 0.045 0.036 0.036 0.039 0.038
Guinea-~Pig L (ems1) 2.02E+34 1.86E+34 1.92E+34 1.98E+34 2.00E+34 2.02E+34
Guinea~Pig Lumi in 1% 1.50E+34 1.09E+34 1.18E+34 1.17E+34 1.06E+34 1.24E+34

BDS & ATF2: 13




ilp Case 1: Nominal ILC, RDR version

o

L. =1.54e+034, L
tatal in 1
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'-'IE Case 2: Low Power ILC, RDR version

L. _=281e+034, L =1 64e+034
tatal in 1%
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e The RDR Low P set has
large beamstrahlung
energy spread (in
comparison with other

250 300 350 400 450 500 RDR sets)
ECM(GeV)

Lum (m'szc per GeV )

porE N BXBYSZEXEY DISTZ TRFOC NB_FREP
2 250211 02 200 10 0.036 0 0 6600
L=1.86e+034, L in 1%=1.09e+034 dE/E =0.045 Ymax =0.283
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"IE Case 3: better Low P, with TRAV FOCUS

1

L =291e+034, L
total in
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,-'IE Higher sensitivity to offset

e In travelling focus case,
higher disruption is 10
needed for the bunches
to keep focusing each
other

e [t then produces higher = .

=

sensitivity to offset of = 2.l —

the beams (sl —2

—3

14 — 30

[ [ [ _4

e Operation of intratrain 13) —5
IumiHOSity OptimiZGtion 12—’1 -DI.S -DI.B -DI.4 -DI.E [IJ Elfi Df4 DTB DTB 1

is more challenging Sty (i
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Challenges:
;Iﬁ IR integrdtion o Optimgize IR and
L detector design ensuring
efficient push-pull
operation
« Agree on Machine-
Detector division of
responsibility for space,
parameters and devices

Vertex Detector IP Chamber

A.Seryi, Oct 1, 2008 BDS & ATF2:19



« Slower than 1/L* dependence of Lum =>1L*

DlSCUSSEd approaCh » Reduced feedback latency — several iteration of

i) A intratrain feedback over 150ns train
N IP Longer L* StUdy to CLIC g:aumty * FD placed on tunnel floor, which is ~ten times

more stable than detector — easier for stabilization
S I I
', b interferometer network

NN NN

e Study of higher chromaticity
optics at ATF2 Osteso |

Intratrain \

stabilization
supports

« Not limited by sizes of stabilization
system or interferometer hardware

* feedback Feedback
- quuer betq or kicker & BPM  electronics and + Reduced risk and increased feasibility
2mfromIP its shielding . \1ay still consider shortened L* for upgrade

— longer L*

-
——

DETECTOR  /

S!implified IR

! i
! i
, INTERFACE !

DETECTOR : BDS

e may be interesting for
studies of simplified
IR interface

o L

e and for possible studies

e lLonger L* long enough to have QDO outside of detector, separating M/D
Of CLIC BDS more cleanly and simplifying push-pull

— Some impact on luminosity is unavoidable; Rux may need to be increased
e |f alonger L* design will be found viable, a question will be
— whether to consider it as a permanent solution

— if o Luminosity upgrade, by shortening the L*, would be considered later, ofter
operdtional experience will be gained with a simpler system

A.Seryi, Oct 1, 2008 BDS & ATF2: 20
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Consistent design of SC FD, suitable for push-pull operation

QF1 Cryostat Group

Connection point for
several 1000 A &
100 A current leads
plus instrumentation
leads. .

T - i
fnterface | E&8
ipoint to/
}

thall cryo’

we» heat exchanger

Service Cryostat
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QDO Cryostat Grou

Space for warm kickers,
vacuum valves, and
pump-out ports.

Cryogenic line
connection to the
Service Cryostat

Cryogenic connection size
is driven by the distance
from heat exchanger and
the 2K heat load.

/ BNL

Force Neutral Anti-Solenoid overlaps part of QDO0.

SC final doublet plans at BNL

et al

BDS & ATF2: 21



e SC FD modified plans
JLE

e Adjust the plans for SC FD prototype

— reduce efforts on ILC-like FD prototype to cold mass tests

— enhance efforts on ILC-technology-like SC Final Doublet for ATF2 upgrade
e Questions that required more studies:

e by ATF2 design team:

— Would it be suitable to build only QD0O-SDO cryostat for ATF2?
(the OF1 will remain a warm quad);

— What ranges of beta*, L*, collimation depth one need to look for?
e by BNL colleagues:

— What are the exact benefits of 2K vs 4K for ILC?

— If 2K is essential, could we use 2K in BNL tests and 4K at ATF2?
e by KEK and BNL colleagues:

— What are cryo-system requirements and possible design?

A.Seryi, Oct 1, 2008 BDS & ATF2: 22



'-',IE R&D plan for e>7Y and ATF2

e Photon collider option

e Physics reach and cost

SN ¢ Technically feasibility to be developed
Pulse Stackig Vity e ATF2 gg work need to be planned

(R&D for Positron source KEK-LAL-
Hiroshima-Waseda-Kyoto-IHEP)

enhancement: 300-1000,
tight motion tolerances

cavities at ATF

Design and
simulation

stacking Stacking

Public Note s acCDT/BDS LLNL-TR-403955 ILC-NOTE-2008-043 \ /Dp

Photon Collider Technology Readiness and Near { Full Power Laser Development }

Term Plans
LLNL Compton
DP ~Low power laser™ PP ~Full power laser~, PP
Low rep-rate Low rep-rate
ESA ESA

RING (Recirculation Injection by oe/
Nonlinear gat“f]g) Cav|ty LLNL [ Full Power Laser Development J
recirculation of a pulse ~50 times (" MERCURY faser )

Gronberg, J. ; Omori, T. ; Seryi, A. ; Takahashi, T. ; Telnov, V. ; Urakawa, J. ;
Variola, A. ; Woods, M. ; Zomer, F.

I jovanowic, LLNL

A.Seryi, Oct 1, 2008 compensation of circulated pulse decay BDS & ATF2: 23



e Collimation system studies

', b Volume reflection radiation of
200GeV e+ or e- on 0.6mm Si crystal
(Rpeng=10m)

d& g3/

e Crystal collimation ™’

— Potential for more
robust & shorter 02
collimation system

Yu. Chesnokov et al, IHEP
e+  2007-16

e.
— Application as

photon source

— What can be studied
at ATF2?

0.1 -
amor phous

0 20 40 60 80 100
Ey,GeV

e Above: volume reflection radiation spectra

— This phenomena may be suitable as a base for the collimation
system
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'-,IL‘ Your comments & suggestions :

¢ hope that colleagues, especially the BDS work-
package leaders, could tell about their thoughts how
the planned ATF2 studies could affect their WP, and

vice versq,

e and what ATF2 studies could be proposed, that
would allow to make BDS design better, more

IA'A WM SMuES & IAM‘AIL:IA AL‘
I CIHHUNIC, 1T11VUIC VI HOULIIC, CL.

e also welcome suggestions on the agenda of BDS 1/2-1
day session at December ATF2 project meeting
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