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* oewenscine Dump Layout: 2 possible options

Required capability: E, <300 MeV, N, <2.5:-108 e-=4 pC, L <40 pA, P, <12 kW

Option A : C-Cu Dump, = 1.9 tons (incl. concrete front part)
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Option B : pure Al Dump, = 2.3 tons (incl. concrete front part)
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fHELMHOLTZ ‘
" cevescuarr % Dump Layout: integration in XSE

J Top view sketch of horizontal bend into dump arm, \.

showing available beam line length vs bend angle and required space in case of exchange
I n

P
J 20° horizontal deflection J 30° horizontal deflection
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ﬁHELMHOLTZ . .
| GEMEINSCHAFT Beam Size Requirements:

properties of materials

XFEL

X-Ray Free-Electron Laser

| Material Properties I normal C Al
density, p [g/cm?] 1.7-1.9 2.7
specific heat capacity, ¢ [J/g/K] ~1 @ 150°C 0.9
thermal conductivity, A [W/cm/K] 0.7 2.0
| Temperature Limits I
T, et = 3000°C 660°C
cyclic heating, max(AT, ) ~150-200 K ~1a§t(i)cft<
y & inst derived from tensile strength prastelty
limit
max(T;,eration) ~500-600°C, oxidation limit ~250°C
average heating
Theat sink — 60°C = maX(ATeq) SO K 150K
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XFEL

X-Ray Free-Electron Laser

ﬁHELMHOLTZ . .
| GEMEINSCHAFT Beam Size Requirements:

average heating

C-Cu dump Al dump
max(dP/dz) [W/cm] | @ entrance | @ shower max. | @ entrance | @ shower max.
@ 300MeV / 40pA 150 190 210 380
max. average heating @ 300MeV / 40pnA vs. beam size ¢
_ in graphite window (100mm dia.) and at entrance of C-Cu resp. Al dump
2 250 -
~ ! . — C-Cu dump 150W/cm
> 200 7 —— Al dump 190W/cm
Z 150 - e - - - C-window 150W/cm |
= - \ ..........
e
50 . I T T I T T T T I T
0 0.5 1 1.5 2 2.5 3
G [mm]

e considering the beam as a dc heat source, i.e if no pulsed stress is involved
= ¢ = 0.1mm to tolerate average heating by 300MeV / 40nA beam

 also o.k. for average heating (@ shower max. (dP/dz higher, but r-profile wider)
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XFEL

X-Ray Free-Electron Laser

ﬁHELMHOLTZ o .
| GEMEINSCHAFT Beam Size Requirements:

instantaneous heating

e our cases here (o <2mm, E;<500MeV on C and Al) allow analytical estimation:

max(AT;

inst

1 dE) 1 1dE N, MeV-cm* 1 N,
)=—°maX — || B=0= . =1.9 o —
dm ¢c pdz 2w-o g C

= max(AT, ) =48K -1/ ¢ (ygx]- N, [10%]- 1 / 6 [mm?]

* reduction factor by fast circular sweep with radius R;: = 2.5 - R,/ 0, for R, >>0©

300MeV on C 300MeV on Al
max(AT,, ) < 150K < < 150J/g max(AT;,, ) < S0K & <45J/g
O ] P B o [ R | N
p-c 280pm in Al | .89 mm 0 2.5.1013 1.6mm 0 2.51013
thermal diffusion is 0 3.1-10! 0 9.8-101°
. N 0.1lmm 0.1lmm
not included *) 3.5mm 2.5-1013 10mm | 2.51013
(sifll::legi':tsllus:vc(:e llIilsnltlot =20pum -—- O = 35um - IO
: P = 1251010 | =M 1.25-1010
intra bunch sweep)

* w/o intra train sweep = 0 = 1 to 2 mm to tolerate inst. heating by full bunch trains

e smaller spot sizes require less charge or fast sweep radii of 4 to 10mm
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XFEL

X-Ray Free-Electron Laser

ﬁHELMHOLTZ % .
| GEMEINSCHAFT Fast Sweeper Space Requirements

Kicker Scheme (F. Obier et al.)

aluminum
housing —

 inner surface of chamber sputtered %

with 1pm Ti stabilized stainless steel Lk conductor

* 1 winding current loop
outside of ceramic vacuum chamber NW35

234

. . |
e B=2.15mT/100A Kkicker cross section eramic
e reasonable length = 1m beam pipe

e both deflection planes can be put on same chamber

conductor

e operation as resonant L-C circuit in cw-mode %
pro: easy control, no sync. with beam necessary
cons: C’s close to beam line may degrade with time
— 100A @50kHz possible

= 1m Kicker gives /B-dl=2mT-m

i 0L 0€

max. Kick R, = drift
300 MeV | 2 mrad 5 mm - 10mm 2.5m—-S5m

— dump arm should provide 1m installation space + = 2.5m drift towards window
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ﬁ HELMHOLTZ A
| GEMEINSCHAFT Summary / Questions XFEL
Summary I

* Average heating no issue, slow sweep not required

e Cyclic effects determine the beam size
single bunch limit = 20pm to 35 pm, can not be decreased by fast sweeping
bunch train limit = 0.9mm to 1.6mm w/o fast sweep

» Fast sweeper requires 1m installation length and 2.5m resp. Sm drift space

e C-Cu dump can deal with smaller spot size than Al dump

| Questions I

Should we install beam profile measurement integrated in the window ?

How to guarantee, that relation of beam size and charge stays within safe limits ?
What is maximum single bunch charge ?
Is there enough space available for fast sweeper + drift ?

Beam position variation at dump entrance ? (defines C-core & beam pipe aperture)

SR

What is going to be installed in the dump arm ?

XFEL-INJ1/2 DUMPS Remarks / Requirements, michael.schmitz@desy.de, Injector Beam Dynamic Review Meeting, DESY, Mon. 23. October 2006 8




<<
  /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


