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End Station A Test FacilityEnd Station A Test Facility
for Prototypes of Beam Delivery for Prototypes of Beam Delivery 

and IR Components at the ILCand IR Components at the ILC

Update on ILC tests planned in ESA

Significant support for this program
from SLAC’s ILC group and from UK groups
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http://www-project.slac.stanford.edu/ilc/testfac/ESA/esa.html

http://www-project.slac.stanford.edu/ilc/testfac/ESA/esa.html
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Parameter SLAC ESA ILC-500
Repetition Rate 10 (up to 30) Hz 5 Hz

Energy 28.5 GeV 250 GeV

e- Polarization (85%) >80%

Bunches per train 1 (or 2) 2820

Bunch Charge 2.0 x 1010 2.0 x 1010

Energy Spread 0.15% 0.1%

Train Length Single bunch; (up to 
400 ns possible)

1 ms

Microbunch
spacing

20-400 ns 337 ns

Beam Parameters Beam Parameters 
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First Beam Tests First Beam Tests 

1. Energy BPMs (T-474) (PIs are Mike Hildreth, U. of Notre Dame and
David Miller, University College London)

• mechanical and electrical stability at 100-nm level
• BPM triplet defines straight line.  Monitor BPM2 offset over time

scales of minutes, hours
• 2 adjacent BPMs to test electrical stability, separate from mechanical

2.  Synchrotron stripe diagnostics (T-475) (PI is E. Torrence, U. of Oregon)
• test chicane scheme with wiggler magnet
• characterize detector (quartz fiber / other) performance and capabilities

3. Collimator wakefield tests  (T-480) (PIs are P. Tenenbaum, SLAC, 
and N. Watson, U. of Birmingham)

• use  28 GeV  ~1010 e/pulse, 10 Hz with ~100 micron spot size 
• collimator wakefield box from previous tests in ASSET
• precision BPM’s from E158 and for T-474
• measure beam kick from multiple collimator shapes and materials
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T-480:  Collimator Wakefields
Collimators remove beam halo, but excite wakefields.
Goal is to determine optimal collimator material and 
geometry.

8 new collimators for 
2 sandwich boxes, being
fabricated in UK
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T-474, T-475:  Energy Spectrometers
Precision energy measurements to 50-200 parts per million 
are needed for Higgs boson and top quark mass 
measurements.  BPM and synchrotron stripe spectrometers 
will both be evaluated in a common 4-magnet chicane.
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3 0.8”-diameter rf cavity BPMs moved from 
SLAC Linac to End Station A 

rf cavity BPMs at ASSET
for E158 

rf cavity BPM

BPMsBPMs for Tfor T--474474

Initially, will use SLAC Linac BPMs.  New 
electronics based on nanobpm work at KEK,
being developed by UC Berkeley.

New BPMs, optimized for energy spectrometer,
to be designed at University College London and
in collaboration with BPM experts at SLAC and KEK
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Detector Prototype for TDetector Prototype for T--475475
(at U. of Oregon)
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Beam and Beam and 
Experimental EquipmentExperimental Equipment

1.  Beam
- 28 GeV,  (1-2)·1010 e-/pulse, 10 Hz
- Compatible with PEP2 and BaBar, alternates with FFTB
- Beam to Beam Dump East

2.  Equipment
- Many components from SPEAR, SLC, ESA programs
- Some new detectors, BPM’s, electronics, cables, sensors, etc
- Redesigned beamline, support stands, electronics

3.  Infrastructure
- Standard A-line
- E158 huts, AC power, DC power, LCW 
- ESA alcove instrumentation (beam containment, BPM’s)
- E158 beam containment and rad protection ion chambers
- Standard Beam Dump East systems
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σσzz(DR) (DR) = 5 mm= 5 mm
σσδδ(DR) (DR) = 0.07%= 0.07%
VV(RTL) (RTL) = 39 MV= 39 MV
RR5656(RTL)(RTL) = 590 mm= 590 mm
ϕϕ(2(2--6)6) = +10 deg (BNS)= +10 deg (BNS)
secsec--10 chicane 10 chicane OFFOFF
ϕϕ(10(10--20)20) = = −−9 deg (BNS)9 deg (BNS)

Simulation results Simulation results 
for short bunches in ESAfor short bunches in ESA

(P. Emma, SLAC)(P. Emma, SLAC)

110 110 μμm (m (rmsrms))

parametersparameters
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Bunch charge (1E10) 2.0
DR bunch length (mm) 6.0
DR energy spread (%) 0.074
RTL Voltage (MV) 38
RF phase 2-6 (deg) +10 -10
RF phase 10-20 (deg) -17.5
Aline R56 (m) 00.465
Aline T566 (m) 2.744

Simulation results Simulation results 
for short bunches in ESA for short bunches in ESA (cont.)(cont.)

(P. Emma, SLAC)(P. Emma, SLAC)

310 310 μμm (m (rmsrms))
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Simulation results Simulation results 
for for spotsizesspotsizes in ESA in ESA 

(F. Jackson, CCLRC)(F. Jackson, CCLRC)

for T-480

σy=100μm rms
at Coll. Wakefield Box

for T-474

σx=200μm rms
at mid-chicane
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Equipment LayoutEquipment Layout PlannedPlanned
(dates indicated are requests to SLAC;
waiting for accelerator scheduling committee

to assign run dates)

Additional BPM triplet,
for testing Linac BPMs
for C. Adolphsen
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Wakefield box Collimator,
BPM’s

Wire scanner,
BPM’s

BPM’sWire scanner

Equipment Layout for Equipment Layout for Stage 1Stage 1
(no magnets)

SPEAR concrete
girders

E158 magnet 
support blocks

E158 target stand

PLAN

Elevation
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Proposed Schedule to SLACProposed Schedule to SLAC

Installation in two stages

Stage 1 - wakefield box, 2 wire scanners, BPM’s, no magnets –
5-day checkout run in Nov. 2005; 
10-day run in late January.

Stage 2 - add 4-magnet chicane, wiggler,
synchrotron light detector ~June 2006
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All SLAC beamlines need to be re-validated
following the 2004 electrical accident.
ESA has been revalidated for secondary 
beams, but not yet for primary beams.

Many action items for this are being 
resolved.  One outstanding issue currently 
being addressed is review of the ESA PPS.

(additionally, need to satisfy requirements 
for radiation physics, electrical, hoisting 
and rigging, and earthquaking
prior to running)
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Using (old) SPEAR girders forUsing (old) SPEAR girders for
mounting beamline equipmentmounting beamline equipment

One of 2 SPEAR girders with 10D90 magnets
moved to ESA in 2004

2 SPEAR girders ready for installation
of beamline components; Sept. 2005

Earthquaking design in progress
for SPEAR girders; will evolve 
from “bumpers” shown 
(4 on each side)

Parts for 6 support stands ready and
pre-alignment done; almost ready to drill bolt holes
in E158 girders below.
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E158 Target stand

Support stand for Collimator Wakefield Box,
using 3 FFTB movers

Inside bunker, looking east



20September 22, 2005M. Woods, SLAC

Focus of initial FY05 Program for Stage 1 tests:

1. Infrastructure:  
• DAQ (both SCP and experimental, ala E-166)
• Wire scanners for spotsize, emittance measurements
• (simple/crude) bunch length diagnostics
• A-line commissioning for single bunch, low emittance beams

(+ need to solve some vacuum and profile monitor problems)

2. T-474 for Energy BPM spectrometer commissioning

3. Collimator Wakefield Measurements, 
• Relocating and commissioning ASSET collimator wakefield box
• Will use existing “E-158” BPMs and “new” T-474 BPMs to measure 

wakefield kicks; similar requirements as T-474 
on BPM resolution and stability
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Other Beam Tests in ESA Other Beam Tests in ESA 
being discussedbeing discussed

1.  BPM test stations
• Adolphsen’s Linac bpms, nanobpms for ATF?

2.  IP BPMs/kickers (necessary for fast inter-train and intra-train feedbacks) 
• Sensitivity to backgrounds, rf pickup
• QMUL grad student and RA investigating possible ESA tests for FONT

3.  EMI impact on beam instrumentation or Detector electronics
• Plans to characterize EMI along ESA beamline in progress using

antennas and fast scopes (D. Bailey, U. of Bristol); SLD VXD3 tests?

4.  Bunch length and longitudinal profile measurements
• electro-optic, Smith-Purcell, coherent transition radiation, other?

5. Spray beam or fixed target to mimic pairs, beamsstrahlung, disrupted beam
• for  testing synchrotron stripe energy spectrometer, IP BPMs, BEAMCAL

6.  IR Mockup?
• Mimick beamline geometry at IP within ±5 meters in z and ±20 cm radially

7.  Single Particles (electrons, photons, pions)
1-25 GeV particles with 1 or less particles/bunch at 10Hz for ILC Detector tests


