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IWA Design Criteria
• single interaction region, 14 mrad crossing angle (saves ~ 

300 m of tunnel) … “push-pull” detectors
• start with design for 1 TeV cm (500 GeV beam)
• modify design for initial operation at (up to) 250 GeV; 

upgrade to 500 GeV to be accomplished by adding 
magnets only (no layout/geometry changes)

• decimate dipoles … reduce ∫Bdl for 250 GeV operation by 
reducing lengths (i.e. number of dipoles); reserve space for 
additional dipoles, keeping layout fixed

• quadrupoles & sextupoles unchanged …reduce ∫Gdl for 
250 GeV operation by reducing strengths

• Final Doublet magnets will have to be replaced for upgrade 
to 500 GeV



January 10, 2007 M. Woodley (SLAC) 3

Design Criteria (2)
• remove dedicated energy / emittance diagnostic chicane (saves ~ 100 m)

– use polarimeter chicane (there are some issues here … )

• BSY kickers: length and strength of individual kicker modules unchanged
– start with 9 kickers
– space reserved for additional 16 kickers for 500 GeV

• BSY septa: lengths and strengths of individual magnets unchanged
– start with three 2 m septa (2 @ 5 kG + 1 @ 10 kG)
– space reserved for two additional septa for 500 GeV (1 @ 5 kG + 1 @ 10 kG)

• large bore BSY extraction magnets: unchanged

• rastering dipoles (BSY and post-IP): strength unchanged
– start with 10 (5 horizontal and 5 vertical) for Rsweep = 3 cm
– space reserved for additional 10 dipoles for 500 GeV

• spot size on BSY dump window unchanged (round; 1σ area = 2π mm2)

• BSY length is ~644 m (~482 m in “minimal” 250 GeV system)

• BSY tuneup/extraction line length is ~467 m (~318 m in “minimal” 250 GeV system)

• Final Focus: 12 m “soft” bends divided into 5 × 2.4 m pieces
– start with center piece only at each location
– space reserved for remaining 4 pieces at each location for 500 GeV

• post-IP dump line: Yuri Nosochkov’s “push-pull” design (October 2006)
– 5.5 m L*
– break point between QF1 and SD0
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Synchrotron Radiation Emittance Growth (DIMAD tracking; SYNC option 2)

• ILC2006c: @ 250 GeV, emit/emit0 = 1.0075 ; @ 500 GeV, emit/emit0 = 1.0137 (emit0 = 1e-5 m)
• ILC2006e: @ 250 GeV, emit/emit0 = 1.0036 ; @ 500 GeV, emit/emit0 = 1.0078 (emit0 = 1e-5 m)

Laserwire Spot Size

• "worst case" laserwire spot size: DR extracted emittance (2e-8 m), 500 GeV
• "nominal" laserwire spot size: BSY budgeted emittance (3.4e-8 m), 500 GeV
• emittance diagnostic FODO cell length: "worst case" spot > 1.0 um AND "nominal" spot > 1.5 um

- L45 = 16.2 m (45° FODO cell drift length)
- BETY(WS) = 64.752 m
- "nominal" vertical spot size = 1.500 um
- "worst case" vertical spot size = 1.150 um
- skew/emit length = 247.102 m (1st skew quad to 4th wire scanner)

Polarimeter Chicane

• peak dispersion = 20 mm @ 250 GeV, 10 mm @ 500 GeV ... constant B-field dipoles
• minimum center dipole separation = 8 m + 3.5 m (for MPS energy collimator)
• energy detection resolution: for dE/E = 1%, dX > 10*sigmaX (BSY budgeted emittance)

Extraction

• septum aperture: R = 15 mm (+-10% dE/E acceptance)
• required offset at septum entrance: dX = 35 mm
• 9 kickers (9 × 2 m × 0.133 kG)

- 1 TeV upgrade: 25 kickers (25 × 2 m × 0.133 kG ; Lkick/(Lkick+Ldrift) = 2/3)
• 3 septa (2 × 2 m × 5 kG + 1 × 2 m × 10 kG)

- 1 TeV upgrade: 5 septa (3 × 2 m × 5 kG + 2 × 2 m × 10 kG)
• transverse clearance for IRT "Type B" quads: 135 mm

- 0.5 * 171 mm (quad half-width) + 40 mm (extraction line beam pipe radius) + 10 mm (clearance)
• transverse clearance for extraction line 8 cm bore quad QFSM1: 220 mm

- 0.5 * 16 inches (quad half-width) + 6 mm (IRT beam pipe radius) + 10 mm (clearance)
• 10 rastering kickers for 3 cm radius (10 × 0.8 m × 0.54 kG)

- 1 TeV upgrade: 20 rastering kickers for 3 cm radius (20 × 0.8 m × 0.54 kG)
• required offset at dump: dX > 3 m

Additional Design Data
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500 GeV (beam) capable

BSY: 250 GeV max; FF: upgradable to 500 GeV (hybrid)

upgradable to 500 GeV

ΔZ = +488 m

ΔZ = +163 m
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IR
14 mrad

14 mrad ILC FF9 hybrid (x 2)

14 mrad (L* = 5.5 m) dump lines
detector pit:

25 m (Z) × 110 m (X)

e- e+
hybrid “BSY” (x 2)

2226 m

ΔZ ~ -650 m w.r.t. ILC2006c
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MPS / skew correction / emittance diagnostic
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Original Upstream Polarimeter Chicane

60.2 m

2 m
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angle = 0.837 mrad

LB =2.4 m (×3)
ΔLBB = 0.3 m

Compton IP
250 GeV

x = 20 mm

76.9 m

MPS
Ecoll
±10%

8 m

3 m

laserwire
detector

16.1 m

35 GeV

25 GeV

Cerenkov
detector

2 m

12.3 cm

18.0 cm

New Upstream Polarimeter Chicane

• constant integrated strength dipoles (B = 0.97 kG)
• dispersion = 20 mm @ 250 GeV, 10 mm @ 500 GeV
• dispersion scales inversely with energy (= 110 mm @ 45 GeV)
• transverse space for laserwire detector @ 500 GeV? (< 5 mm)
• magnet and vacuum chamber engineering issues?

ΔE/E
BPM
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• polarimeter chicane dipoles (12)
– L = 2.4 m, B = 0.97 kG
– total chicane SR emittance growth < 0.3% @ 1 TeV cm (DIMAD)

• fast extraction kickers
– 9 @ 500 GeV cm; 25 @ 1 TeV cm
– in-vacuum stripline devices
– L = 2 m, B = 0.0133 T @ 1 TeV cm
– 100 ns rise-time
– reference Tom Mattison

• for “tuneup” mode, assume large gap DC dipoles wrapped around (some of) the fast extraction kickers

• septa
– 3 @ 500 GeV cm; 5 @ 1 TeV cm
– current-sheet devices, 10 mm thick blade
– L = 2 m, B = 0.5 T (3), 1.0 T (2) @ 1 TeV cm
– reference Tom Mattison

• rastering kickers
– 5 horizontal, 5 vertical @ 500 GeV cm; 10 horizontal, 10 vertical @ 1 TeV cm
– L = 0.8 m, B = 0.054 T @ 1 TeV cm
– 3 cm sweep radius (1.4 mm × 1.4 mm beam size at dump window) … factor of ≈ 25 reduction in energy 

deposition
– reference TESLA Report 2001-05 (Maslov)

Some BSY Magnet Details

TESLA “Type B” quadrupole
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see Frank Jackson’s talk (Collimation Simulations and Optimisation)

BSY
β-match

energy
collimation
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betatron
collimation FF β-match
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1 TeV cm

500 GeV cm
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http://www-project.slac.stanford.edu/lc/bdir/Meetings/beamdelivery/2006-10-10/061009-dump-14mrad.pdf
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Y. Nosochkov’s 14 mrad L*= 5.5 m push-pull design

missing
magnets
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Summary
• ILC2006e system upgrade to 1 TeV cm involves adding magnets only … no 

geometry changes
– no expansion into linac tunnel
– dumps don’t move
– upstream polarimeters don’t move
– add 456 2.4 m “soft” bends, 32 extraction kicker modules, 4 septa, 4 

tuneup/extraction bends, and 40 rastering kickers (and replace the Final 
Doublets) and you’re there!

• total BDS Z-length is 4452 m
– ILC2006c (2 IRs, 1 TeV cm capable) was 5100 m
– ILC2006d (1 IR, hybrid FF, non-upgradable BSY) was 4125 m
– ILC2006s (1 IR, non-upgradable, never released) was 3060 m

• can the polarimeter chicane be used by the laserwires and the ΔE/E 
detection system as envisioned over the full energy range?

– transverse space for laserwire detector at high energy
– maintaining ±10% energy acceptance at low energy
– magnet, vacuum chamber, and diagnostics engineering issues

• bandwidth and collimation efficiency of Final Focus system can be further 
optimized (FJ)


