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f Diagnostics overview BCl1 XFEL
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e proposed beam line design:
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Diagnostics elements

— Will be discussed by Ch. Gerth in details
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% Diagnostics overview BCl1 XFEL

e proposed beam line design:
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Standard diagnostics: P

TOR 0" toroid system for transmission measurements (1,3&4 for interlock)
DC 0 dark current monitors (upstream BC1, downstream BC1)
BPM l

T beam position monitor ~ 20 (not yet determined ... every quad?)
purpose: orbit correction, transfer measurements, dispersion correction

OTR ™\ optical transition screen (with wire scanners WS?)
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f Diagnostics overview BCl1 XFEL

e proposed beam line design:

Bunch compressor TDS
X&Y

N

[ o L]

Spectrometer
D
Special diagnostics: ump
TDS w transverse deflecting structure X & Y
EO > electro-optic longitudinal beam profile monitor
_ _ > B Schmidt
BCM ;7 bunch compression monitors (CSR at D4 and CDR/CTR)

SR == synchrotron radiation monitor (energy and energy spread)

BAM f} beam arrival time monitor
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f Diagnostics overview BCl1 XFEL

GEMEINSCHAFT

e proposed beam line design:

Bunch compressor TDS
X&Y
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Spectrometer

.. ) Dum
Additional devices: P

COL X collimators (15t & 2"d to remove dark current, 3" & 4t for kicked e")

KIC — — fast kicker to off-axis screens (2 x and 2 y)

Align 1 laser for optics alignment

BLM beam loss monitors (about 8-10 sufficient)
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f Diagnostics overview BC2 XFEL

GEMEINSCHAFT

e proposed beam line design:

Bunch compressor TDS
BC2 X

le_/_ B [ [ ]

Spectrometer

Dum
Matching sections P

— > Will be discussed by Ch. Gerth in details
TDS w transverse deflecting structure (only X <-dump line inY)
ORS M optical replica synthesizer

Remaining diagnostics/devices are basically the same as for BCI
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- XFEL| -
Longitudinal Feedback 7

» most challenges for BC1

Bunch compressor

(L) bt~

AE P Ao

T T
AT
v Intra train v’
ALe b | S
- Pulse to pulse

Problem: 4 regulation parameter A;,¢,, A3, 03
+ t arrival time of beam into acceleration module (¢p=-w.t)

<

Direct measurement: <T> beam arrival time t (<30fs)
<dE/E> beam energy (after orbit correction) (<107°)
<z?> bunch length (integral pyro signal) (<0.01°)

more difficult IS(p)|2  spectral content of compressed bunch
p profile (limit resolution!!!)
Ideal operation point: where 2 of 4 parameter have relaxed tolerance (e.g. A;,03)

12/20/2006 Holger Schlarb, DESY



- XFEL| -
Longitudinal Feedback 7

» most challenges for BC1

Bunch compressor
Ot~

T |
/ T m AE p S(p)|2
v Intra train | v
- Pulse to pulse l Ao,

Problem: 4 regulation parameter A;,¢,, A3, 03
+ t arrival time of beam into acceleration module (¢p=-w.t)

Direct measurement: <T> beam arrival time t (<30fs)
<dE/E> beam energy (after orbit correction) (<107°)
<z?> bunch length (integral pyro signal) (<0.01°)

more difficult IS(p)|2  spectral content of compressed bunch
p profile (limit resolution!!!)
Ideal operation point: but typically only T can be made insensitive
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GEMEINSCHAFT

f Next steps at FLASH

2007 installation of optical replica synthesizer (< 5fs resolution)
in cooperation with Uppsala & Uni. Stockholm

FIR Undulator Vi Undulator Qff-a=is Laser
zoreen  Badliator Modulator
—1 | ] ,.£-=E= A1
// | | | | [ | | T
Chicane for
Grencuille ORS and tagging

» preparation of longitudinal feedback system (mainly new monitor systems)

exiting orbit

T, i A/¢ ACC1 incoming orbit

s ]

time energy compression

Fast FB | | | |
A/p ACC1

« allow for laser based beam manipulation and external seeding option:
requires ~ 30-60 fs rms arrival time stability
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f Potential upgrades XFEL

» normal conducting acceleration cavities for
large bandwidth longitudinal FB
=> upstream of BC1 2*1m

* fast kicker for orbit feedback at BC1 or at BC2
=> downstream chicanes 4 * Im

« E-SASE operation (laser launched after BC2)
=> ORS can be used (to be confirmed) Laser?

e Beam manipulation in BC1
=> requires addition space!
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ﬁ‘ Laser manipulation BC1 2.(:5!:

- Most suited in bunch compressor chicane due to large R16 ~ 600mm

- Longitudinal space is mapped to spatial components (Y)

- LCLS insertion of slotted foil to increase emittance for macropulse not possible
- But laser based energy manipulation provides similar option!

< Z~8m > < Z~4m > < Z~8m >
Z~1.5m
+—>
| IIIII""IIIII |
Laser pulse Spatial imaging , Z~4m
~ m] mask optics undulator M
- inducing energy spread oot hcan 801

50 5000

- particle migration due to Rg,
(o, smears out c¢(2))

- in BC2 the energy distribution
induced 2.5 larger peak current

- requires 2m space in BC1

ergy spread [keV]

duced en

()
N
local energy spread [keV]
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X-Ray Free-Electron Laser

HELMHOLTZ
GEMEINSCHAFT

K ‘ Beam manipulation BC1 XFEL
. - simple simulation -
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f Beam manipulation BC1

GEMEINSCHAFT

- spike width and peak current increase tunable via initial energy spread
(laser heater)

- allows more complex longitudinal pattern using different masks

- requires more detailed simulation concerning
- laser launch condition and laser parameters
- collective effects BC1 & particular at BC2 (micro bunch inst.)
- FEL simulation
to verify possibilities and limitation

. currently not baseline of XFEL design
but: space should be reserved for future upgrade

- Space requirements (approximately):
1.5 m for undulator
2 m total including screens
optical table for laser launching
laser beam line injector building to BC1 ?!

-BC2 ?: not so interesting since lower compression (2.5) and much high

laser power required
12/20/2006 Holger Schlarb, DESY




<<
  /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


