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Research activity reports

IP beam size monitor

B. Parker, N. KimuraSC FD magnets

N. TerunumaBeamline hardware status

N. TerunumaNew RF gun

T. TakahashiCompton source

K. Kubo, S. KurodaDR beam tuning

H. Hayano, S. BoogertCavity BPMs

P. BurrowsFONT

T. NaitoFast DR extraction kicker

S. BoogertExtraction line laserwire

A. Seryi, T. OkugiATF2

Reported byActivity
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R&D proposals

B. ParkerSC magnet upgrade for ATF2 FF

Y. IwashitaTest of PM FF quad in ATF2

M. HildrethInterferometer-based monitoring

H. Guler, M. VerderiEM + n background measurements

B. Parker, N. KimuraSC FD magnets

M. MasuzawaHydrostatic leveling system

T. SanukiCavity beam orbit tilt monitor for ATF2

T. Mitsuhashi, T. NaitoTele-microscope OTR monitor for ATF2

T. Mitsuhashi, T. Naito, 
J. Flanagan

Visible + x-ray SR monitor for ATF2

A. Faus-Golfe, 

D. McCormick

Multi-OTR system in ATF2

Reported byActivity
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Terunuma
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Terunuma

Terunuma
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Terunuma
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December 2009:

• Number of extraction tests performed in 2009
• Problems:

stripline fabrication errors
bunch-bunch charge uniformity
timing system
peak voltage jitter at 10**-3 level

Fast kicker report (Naito)
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March 2010 results
Extraction of 27 bunches w. 308ns spacing
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Single bunch
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Cavity BPM report (Boogert)
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Boogert
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Kuroda
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Kuroda
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Kuroda
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Kuroda
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Optics Modeling ( Orbit Response Matrix )

•Orbit response measurement was used for the R12 response test.

- The precision of the optics modeling was improved with cavity BPM improvement.

- DAC readback was used to calculate the magnet strength instead of ADC.

For example

ZV7X

ZH8X

Good agreement

Not Good 

2009/12/16 34The 9th TB&SGC meeting

Some correctors are consistent with the model, but some are not. (?)

•The orbit response measurement was also used for quick test of the cavity BPM calibration.

Okugi
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Dispersion correction
•Dispersions were evaluated with 2 methods.

1) Delta-f ramp in DR

2) Orbit jitter analysis SVD matrix

The results are consistent each other.  

•The vertical dispersion correction is improved not only with QS1X, QS2X sum-knob, 

but also with ZV5X, ZV6X and ZV7X local bump.

•Vertical dispersion for all ATF2 beam line is corrected within 10mm.

•Large horizontal dispersion at the end of straight line (500mm) sometimes exists.

Delta-f ramp in DR Orbit jitter analysis SVD matrix

2009/12/16 35The 9th TB&SGC meeting

Okugi
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BBA

•BPM offsets with respect to magnets are measured and put to the database.

All quadrupoles are aligned within 1mm range, but  some BPMs for sextupoles has large offsets.

•Mechanical alignment of sextupoles are measured with respect to nominal beam orbit

for the preparation of nominal optics.

First 3 sextupoles are aligned within 1mm, the FF sextrupoles are not yet measured.

2009/12/16 36The 9th TB&SGC meeting

Example : SF6FF Horizontal Scan Summary Table of Sextupole BBA

Okugi
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The hardware works in 2009 summer shutdown

We align the Final Doublet and all of the sextupole magnets.

We prepare the wide aperture vacuum camber to BDMP.

We prepare new IP target with Screen, knife edge and wire scanner.

We install the new IP-BSM laser (400mJ/pulse -> 1500mJ/pulse).

IP-BSM Improvement

2009/12/16 37The 9th TB&SGC meeting

Attach10µm tungsten wire

at the tip of the holder

to make 1µm beam size at IP

Prepare 2 screen monitor 

Electron beam
size measurement

- Laser-laser collision
for all laser mode

- Electron-laser collition

Prepare knife edge target
to make 10µm laser spot at IP

Laser beam
size measurement

Okugi
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Improvement of S/N

In 2009 spring run In 2009 autumn run

•Elecrtron beam size tuning and Laser –beam collision is easy with new target.

•Signal was increased by the factor 4 with new intense laser.

•Noise was reduced by the factor 1/10 by various hardware improvements. 

( Laser wire mode )

Laser was focused at IP, and the laser spot size was around 20um.

The measured beam size by the laser wire mode was 20um.

Okugi
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IP tuning

•We concentrate to minimize the vertical beam size only.

We did not measure the horizontal beam size in 2009 autumn operation period.

• We can achieve the vartical beam size almost the resolution limit (around 3um)

of 10um tungsten wire at IP.

•We minimized the vertical beam size to be 1.5um at post-IP with carbon wire scanner.

2009/12/16 39The 9th TB&SGC meeting

Beam size measurement

with Carbon wire

Okugi
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Observation of the Fringe Pattern

( Interference Mode )

•Elecrtron beam size tuning and Laser –beam collision is easy with new target.

•The first observation of the fringe pattern is 2009/11/13.

The beam test at 2009/11/13 is the first trial of the fringe pattern observation

in the 2009 autumn beam  operation period. 

•The fringe pattern is measured by changing the path length of one laser.

Okugi
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Summary of IP-BSM status

Improved from the 8th TB&SGC meeting

• The new IP target is very useful for beam size tuning and laser-beam collision.

• The background was reduced to be  1/10.

• We observed the laser interference patterns with beam for 2-4 degrees mode.

We measured 3 times the interference patterns (11/13, 11/20 and 12/4).

• We established the procedures of the beam size measurement by interference mode.

It spend about 4 hours for the preparation work for IP-BSM measurement.

The present  problems to be solved

•We did not yet established to evaluate the beam size from laser interference patterns,

because the many systematics are not yet understood. 

•The seed laser was broken twice in 2009 autumn operation period.

We must solve the problem.

2009/12/16 41The 9th TB&SGC meeting

Okugi
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TB comments

Acknowledged excellent ongoing hardware support.
Would welcome a plan for deployment of Monalisa syst em

Noted excellent progress and achievements in emitta nce
measurements. Hoped new laser amplifier will allow 
measurement discrepancies to be resolved.

Recognised impressive progress on fast extraction k icker

Acknowledged impressive progress with BPM system

Noted significant progress towards achieving ATF2 b eam 
size goal
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ATF2 milestones

End 2010: demonstrate nominal optics for 37nm beam

End 2011: achieve 37nm reliably and stably

2013: demonstrate beam stability at 0.05 sigma leve l

Technical Board agreed that the proposed changes 
to the milestones were sensible, and the schedule 
more realistic
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A Superconducting Magnet Upgrade of 
the ATF2 Final Focus: Collaboration List

16 December 2009 at the 
9th ATF2 Project Meeting

“Update on SC Magnets and Schedule,”
Brett Parker, BNL-SMD

44

Michael Anerella, John Escallier, Ping He, Animesh Jain, 
Andrew Marone, Brett Parker, Peter Wanderer, and Kuo-
Chen Wu (BNL), Rogelio Tomas Garcia, Claude Hauviller, 
Eduardo Marin Lacoma and Frank Zimmermann (CERN), 
Nobuhiro Kimura, Kiyoshi Kubo, Tatsuya Kume, Shigeru 
Kuroda, Toshiyuki Okugi, Junji Urakawa, Toshiaki Tauchi, 
Nobuhiro Terunuma, Takayuki Tomaru, Kiyosumi Tsuchiya 
and Akira Yamamoto (KEK), Philip Bambade (LAL), Andrea 
Jeremie and Benoit Bolzon (LAPP), Paul Coe and David 
Urner (Oxford University), Andrei Seryi, Cherrill Spencer, 
and Glen White (SLAC)

Co-Spokesmen:  Brett Parker (BNL), Andrei Seryi (SLAC)
and Toshiaki Tauchi (KEK)
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ATF2 Coil Winding Status

16 December 2009 at the 
9th ATF2 Project Meeting

“Update on SC Magnets and Schedule,”
Brett Parker, BNL-SMD

45

Winding  Schematic for ATF2 Quad

Two coil 
sets are 

complete
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Laser View Port Interface Status

16 December 2009 at the 
9th ATF2 Project Meeting

“Update on SC Magnets and Schedule,”
Brett Parker, BNL-SMD

46

Calculate the 3D 
Magnetic Field 

with Shield

With newest heat shield design it is 
fairly straightforward to add laser 
viewing ports. At our recent “Face To 
Face” meeting we tentatively decided 
to have these ports positioned at the 
respective magnetic centers. Before 
making a final decision we have to 
evaluate the impact of putting small 
holes in the quadrupole magnetic 
shield.
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Cryogenics Interface Status

16 December 2009 at the 
9th ATF2 Project Meeting

“Update on SC Magnets and Schedule,”
Brett Parker, BNL-SMD

47

New box at ATF2 
with cryocoolers, 
control valves, 

current leads etc. 
for 4.2K operation.

ATF2 magnet & 
cryostat design

(BNL Produced)

4.2K LHe
Interface

Cryo’ interface 
as discussed at 
ALPG’09.

A lot of progress was made at a 
recent all day meeting held at 
BNL.

Meet at BNL
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Proposed Schedule (Construction & Installation) Kimura
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TB discussion

Answers supplied to previous TB questions – thanks!
SC FD prototype at ATF2 would:

Address many technical issues required … for ILC
Provide an existence proof of such a system for ILC
Capitalise on ATF2 high beam stability (unique) for  

characterising cold mass vibrational stability

TB strongly supported proposed project, provided it  does not 
have negative impact upon achieving goals A, B

Concerns: availability of resources, consequences o f any 
delays, timeliness to feed results into TDP2

Further set of questions 
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Final comment

The Technical Board would like to 
express its appreciation for the hard 
work of all the researchers; but 
particularly to the team at KEK for 
their continued hard work that has 
enabled an extremely successful 
collaboration to be maintained.


