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ILC Baseline et Source Parameters

Positron Beam |
Positron Intensity 7% 10" e+/bunch Ny
Number of Bunches 2820 Bunches/tramn 1y,
Bunch spacing 310 ns ty
Repetition rate 5 Hz e,
Energy 5000 MeV Bisor
Beam Power 230) kW Py
Overhead 1.5 F
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Layout of ILC Positron Source

» Photon production at 150 GeV electron energy
» K=1, A=1cm, 200 m long helical undulator

» Two e+ production stations including a back up.
» Keep alive auxiliary source is e+ side.
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Working Assumptions
2.5 m parallel offset of undulator from electron main linac
Pulsed flux concentrator
TIAIV Target material, ~0.4 rl
200 m long undulator for polarized e+ w/ 50% overhead
400 MeV long-haul transport
Transport channel acceptance: 0.045-0.06 m (DR acceptance: 0.09 m)
Avoid the IP BDS bypass (~600-800)

500 MeV e- drive, conventional e+ keep alive source, unpolarized e-gun, 41l WRe
target

Positron Linac timing extension w/Trombones

Full power e+ tune up dump at PLTR: 500 kW
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Positron System Site Layout
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Positron Linac Extension

Trombone Keep-Alive  Positron Booster

<~ 250 mﬂ\ﬂso m = 200m e 300 m s 300m -

* 1.2 km >

Trombone System
- 150 m >
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ILC Positron System RDR Interconnects and Responsibilities

Table 1: ILC Interconnects

System SLAC TG/GG Person Comments
Person
Magnets sheppard I Thompkins Yes
Vacuum =heppard I Maoonan May ke
Linacs smheppard 2. Adolphsen T Wang Tes
RF wheppard E. Larsen Yes
Diagnostics Bharadwaj I Eoss Tes
Controls Bharadwa | ] Cawardine Yes, TG integration
Undulator =heppard I Clarke, Dareshury Tes, May 2006 wisit
Target Bharadway LLML, Liverpool Tes, weekly meetings
AMD Bharadwaj sLAC, LLNL Yes, weekly meetings
Ciwvil Bharadwaj 2. Corrin Yes
Cryo sheppard T Peterson Yes, May ke
Dumps =sheppard EBan Mot really (scale 20 MW dumps)
Accelerator Physics =heppard =mchulte, Eubo ot really (fill in necessary at SLAC)
Radiation Physics Euriki need to check? Hotreally, BDE and Dumps
Installation Bharadwaj F Asir Ieeds EE A definition
Availability sheppatrd T Himel To be added
Remote Handling TCEVEER PRI Mot started
Electron Source Sheppard A Brachmann Yes
Damping Rings sheppard Wolsk, et al Tes
Beam Delivery Bharadwaj A Zery Tes
hIain Linacs =heppard 2. Adolphsen Tes
R&D Plan YVEB and JCF | various Heeds approval and funding
RDR Text Bharadwaj Warious Ieeds definition
RDR Cost wheppard Warious MNeeds definifion
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Helical Undulator: J Clarke et al., Daresbury Laboratory

200 m helical undulator
K=1,A=1cm,id>6 mm
superconducting coil

2-4 m length module

Associated supports and vacuum

NOTE: L a (150/E[GeV] x A(cm)/K)?

und
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Positron System Optics: Capture
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Positron yield at 5 GeV (e+/e+target) for undulator based source with AE/E < 1% for
immersed target with B,= 6T and for shielded target.
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AMD ( Flux Concentrator)

Table 2: Nominal ANMD Specifications
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Pulsed Flux Concentrator, circa 1965: Brechna et al.
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Fua, 5. Exploded view of Aurconcentrator assembly.
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Positron Target and AMD (J. Gronberg, LLNL)
[Pulsed Flux Concentrator for RDR]

A conceptual design for the positron target

Eddy currents in a spinning metal disc

Ti wheel, 1m dia., J[&/m*2]
1.42 cm thick - 1.364se4008 |7 e
\ [ 1.2284e+008
. 1.0919e+005 | =
Air space o 9.ssavernD [ o
[ B.1890e4007 |
6. 6242e+007 | . -
Beam path - 5.4594e4007 |
- 4.0945e+007 |~
Door [ 2-7297e4007 |-
/ | - LT |
B -07eer00z

-
Move wheel 1-4 cm
to reduce radiation
damage

Flexible water
coolant line

Rod to move
wheel horizontally|

Vacuum space




International Linear Collider

at Stanford Linear Accelerator Center

Positron Target and AMD (Stein, Grtonberg, et al., LLNL)

+
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Positron Target and AMD (Stein, Grtonberg, et al., LLNL)

+
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ILC Positron System Beamlines
Beam Diagnostics

PPATE 1.

UPD

o E.delta E

Emittance
L) Beam profile

O Photon profile PPA

= Beam dump/stop
PBSTR

PTRAN PLTR
oss—rF R e W
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Positron System Magnet List

Table 1: ILC Positron System Optics
Location Energy Range | Magnet Type | B-field®! 1d Quad Spacing Quantity
eV kg i 1
ELmar 150,000 Eicker 0125 8 2. Oflength) 15 (WP S
ELmas 150,000 Sephum 4775 8 5.0{length’ HE 5k
ELTU+EULT 150,000 guadrupole 1000 1 % 825
EUNHD 150,000 guadrupole 275 1 12.3 20
ELTU+EULT 150,000 dipole 1.6 1 2. 25(length) 112
ELTU+EULT 150,000 sextupole 0.1 10 | 0035 (Leffein) 16 (k2=0.6-7 m<)
TAPA+TAPE+KAS 1-28 solenoid O a6 1. 3{length) 6 21.27 m long™
TAP4+TAPE+E AL 28-125 solenoid ] 51 4 3(length) 94,3 m long®
FP& 125-400 zolenoid 2.5 a1 4 3Allength) 24%4.3 m long®
PESTE 400-1135 quadrupole H.5-24 74 1.95 24 quads in cryostat
FESTE 1135-26035 gquadrupole 6.8-156 74 6.9 12 quads in cryostat
PEITE 2605-2000 gquadrupole 8.8-16.8 74 12.3 12 quads in cryostat
PE:TE 1135, 2605 guadrupole 20 7.4 y 2 quads, matching®
FTRAN+PPATEL 400 quadrupole 2.0 154 8.4 ~3000 cuadst
FTRAN+FPATEL 400 dipole 10t 124 0.4% (length) ~f bends's
FTRAN+FFATEL 1135 guadrupole 2.0 154 2357 ~1000 quadst
PTRAN+FPATEL 11355 dipole 10t 124 1.2 (length) ~6 bendsts)
PCAPA+PCAPB+EAS 125 guadrupole o iat 154 1.6 ~&1 quadsd
PCAPA+PCAPE+EAS 125 dipole 200 154 | 0.26 (length) g bendstd
FLTE 5000 quadrupole 40 75 6.5 ~45 quads'el
FLTE S000 dipole 29 75 1.0 (length) 8 bendsH
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Proposed NC Positron Capture Accelerator System

0-125 MeV
; /"/ : ’—\\\\\ ; /"'/—\\“\\ //’/H\\x\ /"’//A\\\\\
10 MW (10 MW 10 MW | 10 MW |
A 4 \\\ i b y \\“‘l////
/// o \\\y
10 MW |
- 1544 m >
* Goal: Evaluate performance of a 1.3 GHz,
NC cavity
* [ssues: Significant heating from both rf and

particle losses,

must sustain high surface fields (~ 35 MV/m
for 1 msec)
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Proposed NC Positron Pre-Accelerator System

125-400 MeV
- 344 m >

8 x 4.3 m TW Section

8 x 10 MW Klystron
8x4.3m0.5T Solenoid
(from J. Wang)
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Proposed CM1 SC Accelerator Module for e+ Booster

= 1.95m >

11.70 m -

A

Proposed PBSTR-1: 400-1135 MeV

10MW

400 MeV 1135 MeV

CMI1-A CMI1-B CMI1-C CMI1-D
46.80 m "

A
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Proposed CM2 SC Accelerator Module for e+ Booster

6.9 m »

A

A

13.60 m

Proposed PBSTR-2: 1135-2605 MeV

y N r-- N
10 MW 10MW
1135 MeV 2605 MeV
CM2-A CM2-B  CM2-C  CM2D  CM2E  CM2-F




International Linear Collider

v at Stanford Linear Accelerator Center

Proposed CM3 SC Accelerator Module for e+ Booster

60050000040000000060300030000000500 £003E00000088300000006058000008200)

1230 m

Y

A

Proposed PBSTR-3: 2605-5000 MeV
12 CM3 Modules, 4 Klystrons

(i] 0 MW) <f1 0 MW
2605 Me»V I I 5000 MeV
{ e - { el e )
CM3-A CM3-B CM3-C CM3-J CM3-K CM3-L
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Positron Keep Alive System

Positron Beam
Posttron Intensity 107 e+Hbunch I
Mumber of Bunches 2820 Eunchesitrain m,
Bunch spacing 310 s iy
Eepetition rate 5 Hz fer
Energy 5000 eV Eer
Beam Power 23 KW Per
Cverhead Lo H
Electron Drive Beam
Electron Intensity 2x10" e-fbunch I,
HMumber of Bunches 2820 Bunchesftrain m,
Bunch spacing 210 f1s i
FEepetition rate 5 Hz B
Energy a00 ey Ee.
Beam Power 2% LWl Pe.
Target System
Target IMaterial W2EEe
Target Thickness 4 r.l Ly
Target Thickness 14 cin L
Pealr Energy Deposition 1 Jig Ieeds checking
Average Power Deposition | 2.5 LW
Average Energy Absorption | 16 Y
Target Diameter 1 tn Ieeds checking
Target Eotation Speed 1000 tptm Meeds checking
Perimeter Velocity 52 tnfs Ieeds checking
FCAMD Field & i
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ILC Keep Alive Source, Rev 0.

Tune-up dump

SHB  Buncher |- RT Pre-Accelerator-—| (diagnostics section)

12 MeV/m
B K K B B Diagnostics

|—Matching—— SC Linac —|

M4 m

S22 © @

10 KAS e+ target
1012 Torr i

2CM (w QD) -> 500 MeV

‘(Iysﬁmn 10 MW E, AE diagnostics
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ILC e+ BCD/RDR Summary
All (?) pieces identified
High Level Parts List Complete
Ongoing R&D:
Undulator
Target
AMDs
NC RF
(Remote handling, not started)
Goals
RDR and Cost Estimate, end of calendar 2006
TDR w/ key technology demos, end of calendar 2009



