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Accelerator Test Facility at KEK

ATF2 b liILC final focus system ATF2 beamline

ATF2 is test beamline for ILC final focus system.
Beam optics was based on local chromaticity correction as ILC FFS.



ATF2 International Collaboration
ATF2 was designed by the international collaboration.
ATF2 was constructed by the international collaboration.
ATF2 is operating by the international collaboration.
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IP Beam Size Monitor ( Shintake Monitor )

Small beam

IP Beam Size Monitor ( Shintake Monitor )

Laser is split into 2 paths.

The both laser paths
are collided at IP.  

The interference pattern
is generated at IP.

Large beam
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IP-BSM for ATF2 Drawing was made by N Terunuma S foDrawing was made by N.Terunuma

ATF2 IP-BSM ( 20nm – 6μm )

30 deg. mode

174 deg. mode

2-8 deg. mode

IP-BSM for ATF2 can measure the beam size

174deg mode
30 deg mode

from 6um to 20nm continuously,
by changing 3 collision mode. 

with Nd:YAG harmonic doubler (532nm)

g
2-8deg mode



Beam Tuning StatusBeam Tuning Status



History of measured minimum beam size
Measured beam size at ATF2 is improving.
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Presented by K.Kubo at IPAC2014

Minimum beam size at ATF2 
is 44nm or lessis 44nm or less.

The minimum beam size
was measured at 6/12/2014.was measured at 6/12/2014.



B Si T i Beam Size TuningBeam Size Tuning 
after 3 weeks shutdown

Beam Size Tuning 
after 3 days shutdown

ll b ( ) b dSmall beam (~60 nm) observed 
~32 hours from operation start

Small beam (~60 nm) observed 
~16 hours from operation start

1000 1000
Week from April 14, 2014

Presented by K.Kubo at IPAC2014 Presented by K.Kubo at IPAC2014
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Emittance evaluation at IP
The data was taken at 6/05/2014 

BetaY* can be changed when QM14FF strength is changed.

Beam emittance at IP was evaluated by comparing 

The data was taken at 6/05/2014 

Beam Divergence from QD0FF Scan IP Beam Size Measurement

- beam divergence measured with QD0 scan by IP carbon wire scanner.
- measured IP beam size by IP-BSM, especially for large beam size

ea e ge ce f o Q 0 Sca ea S e easu e e

Red cross ; measurement
D h d li d l t ti

Green cross ; measurement of last week
Red cross ; measurement of this weekDashed line ; model expectation ; f
Dashed line ; expectation from QD0FF scan

Good agreement with model Intrinsic emittance should be 10pm or less !



Betay* expectation from QD0FF Scan
/ /The data of 6/05/2014 was analyzed.

BetaY* evaluation from IP beam divergence measurement

If we assumed the vertical emittance was 10pm,If we assumed the vertical emittance was 10pm,
the IP vertical beta function was evaluated  to 0.08mm
for the nominal QM14FF = -15.215A.



Wake field Issues



OTR2X Vertical Position Effect to Beam Orbit

(OTR2X V mover) = 5840 (OTR2X V mover) = - 198

Δy=150um

We observed the FF orbit changed, when we changed the OTR2X vertical position.

Presented in ATF operation meeting (06/13)



Effect of other OTRs
Modulation Measurement by IPBSM 174degree mode (N=3e9)y g ( )

OTR2X only has a clear dependence of vertical mover position. 



IP beam size simulation by assuming OTR impedance 
Beam optics was used 

- the magnet current was loaded from Vsystem database.

OTR0X – OTR3X
( pure capacitive impedance )

Peak Strength -0.3V/pC/mm

Parameters of Simulation

( pure capacitive impedance ) Electrical offset -5mm

Additional Intensity Dependence 10nm/1e9

Modulation Reduction Factor 0 9Modulation Reduction Factor 0.9

The simulation said the vertical orbit at  QD10A moved by 170um,
when we moved OTR2X by 6mm. 

Δy=150um



Mover Position Dependence

OTR2X OTR3X

Intensity Dependence

OTR2X OTR3X

Intensity Dependence

Simulation result is good agreement with the measurement.



Wake field of OTR chamber

Wake field of OTR chamber was calculated by A. Lyapin,
which was presented in ATF operation meeting.

Th k fi ld f OTR h b h l l t i l ff t f ti l di tiThe wake field of OTR chamber has large electrical offset for vertical direction.



Insertion piece to put OTR chamber
The device have been prepared by SLAC (presented in ATF operation meeting by D McCormick )The device have been prepared by SLAC (presented in ATF operation meeting by D. McCormick )

calculated by A. Lyapin

After the insertion pieces will be inserted to OTR chambers,
we expected to the wake field of OTR chamber will be symmetric
for vertical direction.



Asymmetric structure in ATF2 beam line 
Response function to IPResponse function to IP

The gate valve is set by 45degree rotated.
Th f i i l i f i l di iTherefore, it is also asymmetric for vertical direction,
and have a gap larger than bunch length.

Therefore, we set the gate valve to be parallel
h i l lto horizontal plan.

The inner structure of gate valve will be symmetric
for vertical direction from autumn beam operation. 



IP beam jitter Issue



IP position jitter analysis from IP-BSM signal
see the presentation of J. Yan

IP beam size is evaluated
from the modulation depth of IP-BSM signal. 

Phase jitter ( IP position jitter )
was evaluated from the phase dependence
of IP-BSM signal fluctuation.

Some data were analyzed by J. Yan for the data, which were taken in May-June 2014.



Phase jitter from Laser Path
presented by T.Okugi at ATF operation meeting (5/30/2014)

No misalignment
There are no path length difference

30degree mode 174degree mode

for upper and lower paths
even when there is injection jitter.

However, when there is misalignment (rotation errors) to mirrors,
the path length difference was generated with small injection jitter .

30degree mode

30 degree mode 
upper path

174 degree mode 
upper path

174degree mode

30 degree mode 
lower path

174degree mode 
lower path

Phase jitter , which generated by
laser injection jitter for 174deg. mode 
is expected to be larger than 30 deg. mode.



Effect of the collimator alignment 

Photon

Fixed
C lli

Movable
Collimator

Photon
Detector

Collimator Collimator

Since it was found that the photon was not go to the center of movable collimator,
we adjusted the position of the movable collimator at the last week of June 2014we adjusted the position of the movable collimator at the last week of June 2014. 

P t d b J Y t ATF ti ti (2014/06/27)

After the collimator adjustment, the signal jitter was reduced.

Presented by J.Yan at ATF operation meeting(2014/06/27).



Graph was plotted by T.Okugi with the data, which was analyzed by J.Yan.
Relationship between signal jitter and evaluation

after

before

The phase jitters were evaluated

before after

p j
before collimator adjustment.
The Clinear also fluctuated
before collimator adjustment.

Since the evaluated phase jitter was strongly correlated to the signal jitter

before after
The phase jitter and Clinear
has correlation (59%) .

Since the evaluated phase jitter was strongly correlated to the signal jitter,
it is difficult to evaluate the phase jitter quantitatively in this method ( at lease large jitter  case).

We still have a lot of systematics to be solved in order  to evaluate the IP position jitter from IP-BSM signal.     



IP position jitter expectation from vibration measurement
Jitter sensitivities to IP position 

The definition of the sensitivity is
(IP iti jitt ) ( iti it )*( t ib ti )

Most sensitive magnet in ATF2 beamline is QD0.
N t i QF1 d f QEA t l bl iti it t QF1

(IP position jitter) = (sensitivity)*(magnet vibration)

Next is QF1, and some of QEA magnets also comparable sensitivity to QF1.



Andrea presented the FD magnet position jitter at ATF2 meeting on 8/30/2013

IP position jitter evaluation from vibration measurement
Andrea presented the FD magnet position jitter at ATF2 meeting on 8/30/2013 

QD0 QF1

The magnet position jitter was converted to the IP vertical beam size contribution 

Vertical 7.3 nm 12.6 nm

Parallel 0.4 nm 0.8 nm

Total IP vertical beam size contribution of magnet position jitter is 14.6 nm at least from FD.
40.4 nm -> 43.7 nm  ( 8.2% of IP vertical beam size growth) for 6/12 data.



Effect of the vibration of QEA magnet
Furthermore, the vibration from QEA magnets also affected to IP position jitter
The sensitivity of QEA magnet vibration is evaluated by simulation.
1) We assumed same amplitude of vibration for QM16FF-QD2A1) We assumed same amplitude of vibration for QM16FF QD2A.
2) We assumed the correlation depth for each QEA magnets. 

C l ti f t ib ti T t l iti it f QEA ib tiCorrelation of magnet vibration
in the simulation

Total sensitivity of QEA vibration
as a function of correlation length

Sensitivity of QEA magnet is strongly depends on the correlation lengthSensitivity of QEA magnet is strongly depends on the correlation length.



Jitter reduction of QF1 magnet

The base plate of QF1 is supported by some screws.
There are a possibility to generate the vibration by this support.
Therefore, Andrea Jeremie (LAPP) and Marcin Patecki (CERN) measured the vibration
with and without shims in between QF1 plates (see the presentation of M. Patecki ). 

They also  plan to measure the vibrations and correlations of QEA magnets.



Summary

Small beam (~60 nm) observed  ~32 hours from operation start after 3 weeks shutdown.

Small beam (~60 nm) observed ~16 hours from operation start after 3 days shutdownSmall beam ( 60 nm) observed  16 hours from operation start after 3 days shutdown.

The minimum beam size was 44nm in the 2014 spring  operation.

The IP betay*= 0.08mm and vertical emittance was about 10pm
1 week before the minimum beam size was measured.

Since there were huge vertical electrical offset for OTR wake,
we will put the insertion pieces to OTR chambers in next week.

The gate valve was rotated to make their vertical wakes symmetric .

Since the evaluated phase jitter was strongly correlated to the signal jitter,
it is difficult to evaluate the signal jitter quantitatively by IP-BSM signal.

The measurements and reductions of the jitters for QF1 and QEA magnets were done. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


