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ATF2 Progress (1)
• General

– schedule
• floor: summer 2007
• EXT: partial construction 2007 ... rebuild and connect to FF summer 2008
• first beam: October 2008

– layout of FF enclosure, shielding requirements
– will need special optics for "1 um" laserwire

• EXT
– strong sextupoles for chromatic correction ... coupling from vertical orbit offsets (do we need to do the 

chromatic correction in EXT to make 35 nm spots?)
– alignment group believes 150 urad (rms) roll alignment possible
– might need 2 new skew quadrupoles (0.2-0.5 T integrated strength) for coupling correction
– still need to choose best method for correction of anomalous vertical dispersion
– more simulations to come …

• FF (see Cherrill's presentation ... )
– Andrei’s reduced U3224 optics … tracking codes in good agreement
– Glen White showed FF tuning simulations using IP BPM (σ > 100 μm) and Shintake BSM (σ < 100 μm)
– additional BSMs near IP to be installed for commissioning (carbon wires, “Honda monitor”)
– B1,2,5 dipoles designed; request for bids on 2006-12-20
– design for sextupoles proposed (32 mm bore for SD4,SF5,SF6; 50 mm bore for SD0,SF1)
– maybe CERN table is not the best choice for final doublet ... rigid mounts for final doublet and Shintake

monitor (coherence of ground motion)
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first beam
to ATF2
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Public area: < 0.2 μSv/h
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• BH3 (Sumitomo Heavy Industries type “C”) … can it run at 110% of it’s present strength?
- Yes, but we have to take care the sector type of the edge shape.

• need to get another FFTB “1.38S3.00” sextupole from SLAC for EXT
- We need more detail study.

• cavity BPMs on EXT quads with no movers (QD18X, QF19X, QD20X, QF21X)?
- Yes, we don’t need additional devices.

• kicker cables (kickers are 8.2 m / 35 ns further apart)
- One possibility is to move the kicker PS.

• compact laserwire package design (laserwire chamber + wire scanner + BPM(s))
- See the summary of relocation session.

• where to put: KEK BPM triplet, nanoBPM, FONT4, ODR, … ?
- See the summary of relocation session.

• MAD deck for FF is still sketchy … need to put in BPMs, movers, etc.

• need to do more misalignment/correction and performance simulations (including realistic 
wire scanner resolutions, extraction channel errors, … )

Discussion and …

ATF2 Optics Version 3.6 Issues
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Strengths of the skew quadrupoles were reduced by 1/10.

Main coupling source was vertical offset at sextupoles and bends
for strong sextupole fields.

Skew quadrupole Issues (Homework)
Toshiyuki Okugi estimated 
the strength of skew quadrupoles again All sextupoles off

Further homeworks - Find the good sextupole setting. 
- small chromaticity
- small 2nd order dispersion, 
- small betatron coupling 

Presented by T.OkugiPresented by T.Okugi
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Beam Tuning Issues
Glen White investigated the tuning method.

> 100nm with IP-BPM
< 100nm with Shintake monitor
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Post-Alignment

Post-Tuning

Presented by G. White

• More work needed getting all 
seeds to converge.

– Evaluate order of knob 
application.

– More averaging per scan.
• Convergence typically in <20 

iterations:
– Assuming 1 min per IP 

spot-size measurement (90 
bunches @ 1.5Hz), 10 
scan points per knob 
iteration and 1 cycle 
through Sext tilt/dB scans:

– If completely automated, 
tuning would take ~ 4.5 
Hours.

• Need to add Ground Motion, 
component jitter, incoming 
beam orbit + energy jitter, BPM 
scale and magnet strength 
drifts…
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Beam Tuning Issues

Toshiyuki Okugi presented about the commissioning devices,
and we discussed …

Conclusion
We need the additional BSMs around IP.

- Carbon wire scanners with 1micron resolution.
- Honda monitors with 0.3micron resolution.

We need the sweeping magnet for the position scan for IP BSM.
- Shintake monitor have the phase scanning system.
- Honda monitor plan to make the position change mechanism.

However, we need the sweeping magnet as backup devices. 
- The sweeping magnet is also useful for the carbon wire scanner.
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ATF2 Progress (2):
Diagnostics & Instrumentation

• locations chosen for: laserwires, nanoBPM, IP-BPM, FONT

• feed-forward system proposed by Alexander Kalinin (vertical only)
– correct fast bunch-to-bunch jitter in a bunch train
– correct drift in bunch train shape
– correct drift of entire bunch train
– correct +-6 sigma to +-0.1 sigma

• Shintake monitor
– 10 nm phase stabilization demonstrated (gives +-2 nm error on measurement of 35 nm beam 

size with a safety factor of 3)
– detector: two-layer CsI scintillation calorimeter (10 x 5 x 2+30 cm)

• "casette tape" BSM ("Honda monitor")
– for measuring beam size between 1 um and 350 nm ("blind spot": too small for wire scanner, too 

large for Shintake monitor)
– thin film with applied fine strips
– beam destroys detector ... move tape for each measurement
– small beam -> two peaks; large beam -> single peak ... tune on separation
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Turnaround Feed-Forward Prototype at the ATF

Prototype set-up

• The upstream BPM pair in
the DR: 1 and 2

The Kickers in the EL: 5 and 6
• A BPM pair for matrix 

measurement: 4 and 7
• A BPM pair for feed-forward

gain adjustment: 7 and 8
• A BPM pair for excluding ATF

extraction kicker jitter: 3 and 4

ILC jitter is modelled using some set of standing betatron
waves excited in the DR with its orbit correctors. On the last turn the 

particular wave propagates to the EL where it is corrected with the 
kickers. The correction residue is measured with the downstream BPM 
pair.

The matrix is measured using same betatron waves.

The kicker jitter is measured and used to find correction net effect.

Kalinin Feedforward
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“Honda Monitor”
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Recent Work at ATF

Taken from Technical Board Meeting 
presentations
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• Damping Ring
– last 4 DR wigglers removed (August) ... no wigglers in DR
– Tokin 3581 ("6cm_42p","wiggler") quads in DR (QM12R.1,QM13R.1,QM14R.1,QM12R.2,QM13R.2,QM14R.2) 

permanently replaced by 6 QEA (IHEP) quadrupoles
– beam tuning with CSR signal
– laser cavity for Compton e+ production experiment to be installed in February

• Fast Kicker
– 30 cm stripline kicker tested
– "waveform compensator" reduced measured rise-time from 3.2 ns to 2.2 ns
– 1.5 m stripline kicker being fabricated

• XSR monitor

• FONT

• EXT Laserwire
– laser/beam interaction chamber installed
– Pb-glass calorimeter added to aerogel Cerenkov detector
– DAQ integrated with EXT stripline BPM readout
– beam size has been measured
– beam size ~ 4 um (wire scanner); 11.4 um (laserwire) -> laser size ~10 um
– next: new f2 laser focusing lens; movers for the chamber

• nanoBPM
– carbon fiber tube and Thermal/Dynamat enclosure for thermal satbility
– nanogrid metrology system for monitoring relative motions of BPMs and spaceframe
– best resolution: 15.6 nm vertical position, 2.1 urad vertical tilt

• IP-BPM
– dual cavity (doublet) device for position and angle
– two sets have been installed and tested in existing EXT line
– resolution ~2.7 nm;
– position sensitivity ~2-3 times better than QBPM;
– angle sensitivity ~2-4 times worse than QBPM
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Laser Cavity-Compton 
system will be installed 

in February 2007
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CSR from injected bunch

CSR from the same bunch after one turn

CSR from the same bunch after two turns

ICT

SBD good
injection

ICT

SBD

bad
injection

Using the CSR monitor for injection tuning we already 
succeed a stable 1.8·1010 electron/bunch ATF operation with 
nearly 100% of electron beam transmission from linac to the 
damping ring 

Still no any microbunch instabilities have been observed at 
ATF DR at this current
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Fast Kicker
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XSR Monitor
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EXT Laserwire
< June 2006

> November 2006

σ from wire ~4 μm; σ from laserwire waist scan ~11.4 μm → laser waist ~10 μm

beam
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nanoBPM

thermal
stability

acoustic
isolation
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Current status
We now have 2 IP-BPMs (4 
Cavities, 2 in one module) 
fabricated.

Special 
thanks to Mr. 
N. Toge
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Current status

2 IP-BPMs (4 
cavities) with 
one on a
piezo actuator

Now, they are installed in 
the extraction line of ATF

We have carried out beam tests for checking position 
sensitivity, angle sensitivity, and position resolution.
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Position resolution

The limit of the position resolution 
is determined by the thermal noise.
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We divided the signal into two and 
used the same detecting electronic 
scheme. We can know the thermal 
noise and the limit of the resolution.

The resolution turned out to be over 2.7 nm, which show that we 
have achieved nm position resolution.
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(proposal)
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