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Agenda…

• Status and plans
• BDS design and plans

Andrei Seryi (SLAC)– Andrei Seryi (SLAC)
• Project manager's view

– Marc Ross (FNAL)
• BDS optics and minimal machine study• BDS optics and minimal machine study

– Deepa Angal-Kalinin (STFC Daresbury)
• Collimation system status and plans

– Nigel Watson (Birmingham HEP)
• Vacuum science status and plans

– Oleg Malyshev (STFC) , Michael Sullivan (SLAC) 

J i t ith B D i• Joint with Beam Dynamics
• Discussion about common issues for CLIC and ILC BDS design

– Daniel Schulte (CERN)
• MDI FF Magnets Anti-Solenoid Anti-DID & ATF2 Tests• MDI, FF Magnets, Anti-Solenoid, Anti-DID & ATF2 Tests

– Brett Parker (BNL)
• ILC and CLIC luminosity performance w. intra-train feedback

– Javier Resta Lopez (JAI, Oxford University)
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• Latest beam test results of FONT4 ILC intra-train feedback

– Philip Burrows (Oxford University) 



…Agenda…

• Joint BDS and MDI
• Status of ILD Detector MDI work

– Toshiaki Tauchi (KEK)
• Status of SiD Detector MDI work

– Marco Oriunno (SLAC)
• Status of 4th Detector Concept MDI work

– Alexander Mikhailichenko (Cornell University)
• Final Doblet stability and in-detector interferometry (monalisa)

– David Urner (University of Oxford)
• IR Interface Document updates and discussion

– Thomas Markiewicz (SLAC) , Brett Parker (BNL) 
• New low power parameter set

– Andrei Seryi (SLAC)
• Beam test facilities, ESA

– John Jaros (SLAC)
• Instrumentation in ILC, requirements and R&D plans
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– Philip Burrows (Oxford University) 



…Agenda…

• Joint with ATF technical board meeting
• Report on ATF International Collaboration• Report on ATF International Collaboration

– Junji Urakawa (KEK)
• Report of 5th and 6th Meetings of the ATF Technical Board

– Andrzej Wolski (Cockcroft Institute)Andrzej Wolski (Cockcroft Institute)
• Present Status of ATF/ATF2

– Nobuhiro Terunuma (KEK)
• ATF2 Commissioning Plan• ATF2 Commissioning Plan

– Toshiaki Tauchi (KEK)

• Joint Gamma-Gamma BDS and MDI• Joint Gamma-Gamma, BDS and MDI
• Laser cavity R&D status

– Tohru Takahashi (Hiroshima University)
• Photon collider before e+e- has it sense• Photon collider before e+e-, has it sense

– Valery Telnov (Budker INP)
• GG status and R&D plans in LLNL

Jeff Gronberg (LLNL)
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– Jeff Gronberg (LLNL)
• Discussion of BDS deisgn and GG-plans



…Agenda

• Join with MDI and Detectors
• Support system of final quadrupole magnets in ILD

– Hiroshi Yamaoka (KEK)Hiroshi Yamaoka (KEK)
• Development of Pair Monitor

– Yosuke Takubo (Tohoku University)
• Beam Size Measurement with Pair Monitor and BeamCal

Ka toshi Ito (Tohok ni ersit )– Kazutoshi Ito (Tohoku university)
• Permanent final quadrupole magnet option and prototype at ATF2

– Yoshihisa Iwashita (Kyoto Univ.) 
• Interim summary of discussion of IR Integration plans and IR Interface Document

– Thomas Markiewicz (SLAC) , Brett Parker (BNL)
• View from Research Director

– Sakue Yamada (KEK)
• Upstream polarimeterp p

– Jenny List (DESY)
• Compton Cherenkov detector development

– Daniela Kaefer (DESY - FLC)
• Depolarization from the upstream to the downstream polarimeter• Depolarization from the upstream to the downstream polarimeter

– Anthony Hartin (John Adams Institute)
• Beam dump design progress

– Raymond Arnold, John Amann, Dieter Walz (SLAC) , Satyamurthy Polepalle (BARC, India)
• Crab Cavity and LLRF tests

A.Seryi, November 20, 2008 BDS: 5

• Crab Cavity and LLRF tests
– Peter McIntosh (STFC) 



Beam Delivery Systems strategy in TDP

In TDP I & II plan • Focus on a few critical directions Selection criteria:In TDP I & II plan, 
the scope of work 
changed, and the 
f i hif d

• Focus on a few critical directions. Selection criteria:
–Critical impact on performance versus cost; 

–Advanced ideas promising breakthrough in performance; 
focus is shifted –Broad impact and synergy with other worldwide projects

beam dumpbeam dump
photon collider
crystal collimation
crab cavity
MDI di ti• Three critical directions: 

–General BDS design

–Test facilities, ATF2

MDI diagnostics …

ATF2 commissioning & operation 
Develop methods to achieve small beam sizeTest facilities, ATF2

–Interaction Region 
optimization

IR interface document & design

p
Diagnostics, Laser Wires, Feedbacks …
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g
SC FD prototyping and vibration test 
ILC-like FD for ATF2 …



BDS five year plan

Beam delivery overall design BDS design for 
specific chosenspecific chosen 

configuration of ILC Collimation, beam dump, crab cavity …

BDS b tBDS subsystems 
studies at FACET

ATF2

tests & studies of 
subsystems designed 

for specific
BDS prototype
commissioning & accelerator physics study

for specific 
configuration

IR Integration
Final Doublet SC prototype

SC FD 
t t t

IR and FD 
design for the 
specific ILCFinal Doublet SC prototype

Vibration & stability study
tests at 
ATF2

specific ILC 
configuration
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FY09 FY10 FY11 FY12 FY13
TDP I TDP II



BDS in GDE 
Technical 
Design Phase 
plan
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BDS RDR design
IR 
Integration

grid: 100m*1m

1TeV CM, single IR, two detectors, push-pull  

Diagnostics Beam
Switch
Y d

g

E collimator

β-collimatorYard
Sacrificial 
collimators

14mr IR

Final Focus
E-collimator

Tune-up & 
emergency 14mr IRTune-up 

dump
emergency 
Extraction

Main dump
Muon wall
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Extraction
Crab cavityFinal Doublet



BDS  A.Seryi (SLAC)

Detector liaison
S.Yamada, RD, (KEK)

Project managers

ATF2 construction,  commissioning & operation
T.Tauchi (KEK)deputy for cost & docs. 

Detector concept liaison
ILD: K.Buesser, T.Tauchi

SiD: P.Burrows, M.Oriunno
Interaction Region and IR integration

B.Parker (BNL) chair, T.Markiewicz (SLAC) deputy 

Accelerator design & its integration
D.Angal-Kalinin (STFC)

Vacuum science, O.Malyshev (STFC)

4th : B.Ashmanskas, A.Mikhailichenko
( ) ( ) p y

Photon collider design, J.Gronberg (LLNL)

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

Crab cavity system
P.McIntosh (ASTeC)

BDS Beam Dump systemin some 

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

sub-WP shown are 
l d t

BDS instrumentation

p y
S.Pollepale (BARC) chair (TBC), R.Arnold (SLAC) deputy

BDS Collimation system
N.Watson (Birm.U.)

cases TBC examples and not a 
complete list

BDS instrumentation
P.Burrows (Oxford)

Laser wires, G.Blair (RHUL)BSD TDP 
structure
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Alignment, D.Urner (Oxford)

BPM systems, S.Boogert (RHUL)

structure
2008-12
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IR integration
Challenges: 
• Optimize IR and 
d t t d i idetector design ensuring 
efficient push-pull 
operationoperation
• Agree on Machine-
Detector division of 
responsibility for space, 
parameters and devices 

(old location)
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IR integration

• Machine – Detector work on Interface 
issues and integration design is aissues and integration design is a 
critical area and a focus of efforts 

• IR integration timescale• IR integration timescale
– EPAC08 & Warsaw-08

• Interface document, draft
EPAC08

– LCWS 2008
• Interface doc., updated draft

LOI A il 2009– LOI, April 2009
• Interface document, completed

– Apr.2009 to ~May 2010p y
• design according to Interface doc. 

– ~May 2010: LHC & start of TDP-II
d d I f d d
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• design according to Interf. doc and 
adjust to specific configuration of ILC



Hot MDI issues, examples 

• < 50nm for QD0 stability

• compact movers for QD0

• support ~3t LHCAL mass 
such that it does notsuch that it does not 
adversely affect the QD0 
dynamics

QF1 t tTubes areTubes are QF1 t tTubes areTubes are
M d l IPQD0 cryostat

cold bores, 2K
QF1 cryostat
cold bores, 2K

incomingBe part Tubes are 
TiZrV coated

Tubes are 
TiZrV coatedQD0 cryostat

cold bores, 2K
QF1 cryostat
cold bores, 2K

incomingBe part Tubes are 
TiZrV coated

Tubes are 
TiZrV coated • May need pump close to IP

• Do not rely on QD0 cold 
bore cryo-pumping

~4m
z=4m z=7.3m z=9.3m z=12.5m

0.2m

~4m
z=4mz=4m z=7.3mz=7.3m z=9.3mz=9.3m z=12.5mz=12.5m

0.2m • High Order Modes

• Support and alignment of 
IR chamber and VX
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Pumps connected to the 
tubes close to the cone

Beam screen with holes
to avoid H2 instability

Pumps connected to the 
tubes close to the cone

Beam screen with holes
to avoid H2 instability • Assembly, flanges…  



Hot MDI issues, examples

Detector motion system with
or without an intermediate platformor without an intermediate platform

CMS platform – proof of principle for ILC

• Working assumption: use platform
• As detector design develops, a 
feasible and cost effective solution
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feasible and cost effective solution 
without a platform might be found



SC FD modified plans 
and ATF2 testsand ATF2 tests

Earlier plan was to prototype 
ILC-like QD0 magnet with 
cryostat & study its stability

• In TDP, has adjusted the plans for 

cryostat & study its stability

SC FD prototype at BNL
– reduce efforts on ILC-like FD 

prototype; make only long cold mass 
and perform its field & stability tests

– enhance efforts on ILC-technology-like 
SC Final Doublet for ATF2 upgrade
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Support search for optimal IP parameters for 
min machinemin machine

• The “low power” option may be a machine “cost saving” set
• The RDR “Low P” is not a favorite set for detectors• The RDR “Low P” is not a favorite set for detectors:

• Improved version of Low Power may require tighter IP focusing, and 
f “ ll f ” [V B l k ]
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use of “travelling focus” [V.Balakin, 1990]



New low P parameters

Nom. RDR Low P RDR new Low P

E CM (GeV) 500 500 500

N 2.0E+10 2.0E+10 2.0E+10

nb 2625 1320 1320

F (Hz) 5 5 5

Pb (MW) 10.5 5.3 5.3

γεX (m) 1.0E-05 1.0E-05 1.0E-05

γεY (m) 4.0E-08 3.6E-08 3.6E-08

βx (m) 2.0E-02 1.1E-02 1.1E-02

βy (m) 4.0E-04 2.0E-04 2.0E-04

Travelling focus No No Yes

Z-distribution * Gauss Gauss Gauss

σx (m) 6.39E-07 4.74E-07 4.74E-07

σy (m) 5.7E-09 3.8E-09 3.8E-09

( ) Eσz (m) 3.0E-04 2.0E-04 3.0E-04

Guinea-Pig  δE/E 0.023 0.045 0.036

Guinea-Pig L (cm-2s-1) 2.02E+34 1.86E+34 1.92E+34

Guinea Pig Lumi in 1% 1 50E+34 1 09E+34 1 18E+34
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Guinea-Pig Lumi in 1% 1.50E+34 1.09E+34 1.18E+34



Nominal RDR E-R-Trav.f.

E CM (GeV) 500 500

N 2.0E+10 5.0E+09
Parameter study spin-off

nb 2625 11000

Tsep (ns) 369.2 90.0

Iave in train (A) 0.0087 0.0089

• Parameters with L~1E34, and 10 
times lower beamstrahlung dE/E

frep(Hz) 5 5

Pb (MW) 10.5 11.0

γεX (m) 1.0E-05 4.0E-06 About 97% of 
γεY (m) 4.0E-08 2.0E-08

βx (m) 2.0E-02 2.0E-02

βy (m) 4.0E-04 4.0E-04

( ) E E

luminosity is 
in 1% peak

d d 10σx (m) 6.39E-07 4.04E-07

σy (m) 5.7E-09 4.0E-09

σz (m) 3.0E-04 6.0E-04

Dy 19 0 21 2

E-R-Trav.f.

reduced 10 
times

Dy 19.0 21.2

δB 0.023 0.002

P_Beamstrahlung (MW) 0.24 0.024

ngamma 1 29 0 53

• Such beams can be decelerated 
back to ~5-10GeVngamma 1.29 0.53

Hd 1.70 1.53

Luminosity (cm-2 s-1) 1.95E+34 1.02E+34

back to 5 10GeV
– Beam & energy recycling?

• Approach may be applied to 
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TeV CM set to improve 
luminosity spectrum 



Beam dump design
Beam dump is MDI issue via neutrons coming back to 

New collaboration with BARC, India, 
on 18MW beam dump design

IP which affect lifetime of VX detector

on 18MW beam dump design
SLAC/BARC critical expertise for beam dump 
project:
S t th P l ll t i CFD dSatyamurthy Polepalle - expert in CFD and 

thermal hydraulic analysis with numerous 
successful projects in nuclear physics and power; 
large technical resources at BARC.  ge ec c esou ces C.
Dieter Walz - expert in beam dump design, 

materials performance and engineering for particle 
accelerator applications.

SLAC-BARC Dump Group
J. Amann, R. Arnold, D. Walz 

Stanford Linear Accelerator Center

Dieter Walz, Ray Arnold, Satyamurthy 
P l ll (BARC I di ) J h A

Stanford Linear Accelerator Center
Stanford CA 

P. Satyamurthy, S.Pal, P. Rai, 
V. Tiwari
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''Polepalle (BARC, India), John Amann, at 
SLAC beam dump area (February 2008)

Bhabha Atomic Research Centre
Mumbai, India
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R&D plan 
for γγfor γγ

• Developed R&D plan based on step-
wise approach and large natural 

i ith l iti R&DPulse Stacking Cavity 
(R&D for  Positron source KEK-LAL-
Hiroshima-Waseda-Kyoto-IHEP)

h t 300 1000

synergies with e+ laser cavities R&D

enhancement: 300-1000, 
tight motion tolerances 

RING (Recirculation Injection by 
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Nonlinear Gating) Cavity LLNL
recirculation of a pulse ~50 times
compensation of circulated pulse decay
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Summary: BDS progress

• ATF2 
– constructed, hardware mostly commissioned

– Next: beam commissioning

– Developing long-terms plans for AFT2
• SC FD 

• squeezed beta* tests, etc

• IR integration
– have a new version of “IR Interface Document”

– the document is focused on functional requirements

– MDI and DDI (Detector-Detector Interface)

– Also a lot of progress on detailed Detector and MDI design 
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Summary: BDS progress

• Minimal machine studies
d l i l P– developing new low P set

– will study optics, layout & interferences in MM

• Reviewed great progress & discussed further plans in
– Crab cavity work

• demonstrated 0.13deg phase stability, only x2 from ILC reqs, and 
know how to improve further

Beam dump work– Beam dump work
• Collaboration BARC-SLAC makes great progress

– Collimation– Collimation
• Focus on beam damage tests in near future

– Instrumentation
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Instrumentation
• focus on ATF2 and selected critical instrumentation 



Summary: BDS progress

• With gg WG
i d &d– reviewed gg r&d progress

– outlined next steps for 
t di f t ti li• studies of extraction lines

• lasers and FEL configuration

• Upstream and IR layout• Upstream and IR layout

• Polarization discussion
Discussed the list of interferences of existing design– Discussed the list of interferences of existing design

– Will be looking for design adjustments to minimize 
interference in most efficient wayinterference in most efficient way
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Conclusion

• The BDS group in TDP phase will focus on several• The BDS group, in TDP phase, will focus on several 
key areas

• Planned work expected to make significant• Planned work expected to make significant 
contribution to TDP efforts on reduction of cost, risk 
and increase of machine performanceand increase of machine performance
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