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Abstract 
The "Facility for Antiproton and Ion Research" (FAIR) 

is a new international accelerator complex, which is cur-
rently built in Darmstadt, Germany. Part of this complex is 
the SIS100 heavy ion synchrotron with a circumference of 
~1086 m. One of the extraction systems is the electrostatic 
septum. This septum was built by Danfysik. It is operating 
with voltages up to 180 kV. The requirements on the vac-
uum quality (low 10e-11 mbar region) combined with vo-
luminous chambers (in total ~6m long), the reproducibility 
and precision of the applied voltage as well the mechanical 
stability and exact positioning even after bakeout cycles up 
to 300 °C have been the biggest challenges on this project. 
Specifications on rise and fall times for the high voltage 
implies the need of a bleeder resistor, used for improved 
voltage accuracy, too. During this project numerous prob-
lems had to been solved to end up with a stable system. The 
results of the tests and lessons learned are presented. 

SYSTEM OVERVIEW 
The electrostatic septum (Fig. 1) is a device for so called 

slow extraction of the ion beam from the ring accelerator.  

 

 
Figure 1: The SIS100 Extraction Septum currently build at 
DanFysik [1] in Denmark 

During extraction most of the particle beam circulates 
undisturbed through the septum, a small fraction of the 
beam reaches the region between anode wires and cathode. 

The high electric field leads to a deflection (Fig. 2), mag-
nified by following quadrupole magnets and can be ex-
tracted out of the ring by a magnetic septum. 
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Figure 2: Deflection of part of the beam. 

To achieve the required deflection angle, a high voltage 
between -5 kV and -180 kV is used. Due to the required 
length, two electrode systems of 2.5 m length each are used 
in this septum. Protection resistors (Fig. 3) are used to ab-
sorb the energy stored in the cables in case of a flashover. 
This prevents severe damage of the electrodes. Both elec-
trode systems are supplied with the same voltage, a T-
shaped resistor is used to absorb the power of the long ca-
ble between HV power supply and the device in the ring 
tunnel. 

 
Figure 3: Protection resistor system for electrode and 
wires. 

The high precession positioning of the electrodes is real-
ized by eight stepper motors. 

The intensity of the beam can destroy the anode wires if 
the beam parameters are chosen wrong. To reduce the dam-
age, broken wire detection in multiple independent sec-
tions rises an alarm and switch of the accelerator immedi-
ately. 

NEG-Modules have to build into the chambers to reach 
the required vacuum quality. The area between the elec-
trodes is protected by a screen from the dust of the NEG 
modules mounted above.    



 

 

MECHANICAL CHALLENGES 
Bake out cycles are necessary to reach the necessary vac-

uum quality. The heating process up to 300°C elongates the 
chamber more than 2 cm. It has to be ensured, that after 
cool down, everything is in the original position again. 
Some parts of the system cannot withstand the high tem-
perature and have to be removed during the bake out pro-
cess.  

The cathodes are connected by contact springs in each 
center of the bars. Using very long cathodes, measurement 
of the flatness of the electrodes revealed a significant bend 
of about 0.7 mm (Fig. 4) over the length of 2.5 m.  

 
Figure 4: Measurement of the flatness of the cathode along 
the bar in three different heights. 

Simulations (Fig. 5) show, that this is due to the contact 
springs. To reduce the force by using weaker springs would 
solve this problem but can’t guarantee sufficient contact of 
the electrodes to the HV source at each position in the mov-
ing range.  

 
Figure 5: Simulation results of spring-loaded cathode. 

Recalculations of the beam dynamic shows, that the ef-
fect of the bended bars (and changes of the electric field 
strength along the electrodes) is acceptable and can be 
compensated. 

The anode itself is a build as a cage (Fig. 6), where the 
circulating beam is not affected of the field between cath-
ode and anode wires. Clearing electrodes inside this struc-
ture are used to compensate for electric field reaching 
through the gaps between the wires.  

 
Figure 6: Structure of the anode cage. 

Springs are used to straighten these wires. A compromise 
between straightness and tension limit has to be found. 
Low spring forces lead to bending of the wires due to the 
force caused by the electric field (Fig. 7, Fig. 8), while 
strong forces break the thin wires (0.1mm), heated up by 
the beam. 

 
Figure 7: Influence of the electrostatic field to the wire po-
sition. 

 
Figure 8: Calculated bending in dependence of the spring 
tension on the wires. 



 

 

 During the bake-out cycles the tension of the spring 
forces are reduced (Fig. 9), further complicating the issue. 

  
Figure 9: Measured spring forces over bakeout cycles. 

VACUUM CHALLENGES 
The requirements are a pressure below 2*10e-11mBar 

despite numerous components featuring large surface ar-
eas. To reach this vacuum level the system must baked out 
up to 300°C. During cool down, the COF flanges may 
cause leaks and have to be retightened afterwards. 

 

ELECTRICAL CHALLENGES 
Different ion types and energies require different electric 

fields in the septum. We want to be able to adapt the differ-
ent voltages (between -5 kV and -180 kV) in ~500 ms.  

The power supply is powerful enough to raise the volt-
age in this time. To dump the energy stored in the cables 
and the septum a bleeder resistor is used. This bleeder (Fig. 
10) had to be redesigned due to internal arcs. 

The internal voltage measurement of the power supply 
is not accurate enough. Therefore, a calibrated voltage di-
vider was implemented into the bleeder oil tank. 

Space restrictions forced a development of high-voltage 
withstand capability in a compact design. 

 
Figure 10: Bleeder resistor form first to final design. 

 

During tests, a flashover at the septum led to voltage re-
versal on the line and a power supply unit fault. To prevent 
further faults, a loading resistor was implemented into the 
power supply. 

Measurements of the risetime by switching from low to 
high voltage shows, that the control behavior of the power 
supply unit leads to overshoot (Fig. 11). This effect can be 
reduced significant by a controlled voltage ramp-up with 
several interpolated setpoints. 

 
Figure 11: Overshoot caused by mismatched control loop 
to the load in the power supply. 

Originally the connection between the HV-parts of the 
system (bleeder resistor, T-shaped pre resistor, HV feed-
throughs) was realized by direct connection of the core of 
the cable in oil, but the capillary effect of the stranded cable 
necessitates the use of custom-designed HV connectors. 
The high radiation level in the ring tunnel restricts the 
choice of materials therefore – especially soft isolation ma-
terials are not available. The solution now is a silicone 
sheathing, that allows quick replacement in a radiation area 
and has to be replaced every one to two years. 

SUMMARY 
The project is currently under final acceptance test. 

Pushing the limits of field strength, vacuum quality and 
available space, the development of the septum system was 
combined with many changes and adaptions. But we are 
looking forward to complete this project within the next 
two months. 

ACKNOWLEDGEMENTS 
The author thanks DanFysik (esp. Mr. Pedersen and his 

team) for the development and continuous improvement of 
the septum, for the presented measurements and the col-
leagues at GSI for their support and good cooperation. 

REFERENCES 
[1] Danfysik A/S, Taastrup,  

https://danfysik.com  
 


	SYSTEM OVERVIEW
	MECHANICAL CHALLENGES
	VACUUM CHALLENGES
	ELECTRICAL CHALLENGES
	SUMMARY
	ACKNOWLEDGEMENTS
	REFERENCES


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments false

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts false

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /Alef-Bold

    /Alef-Regular

    /Amiri-Bold

    /Amiri-BoldItalic

    /Amiri-Italic

    /AmiriQuran-Regular

    /Amiri-Regular

    /Arial-Black

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /Bahnschrift

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BradleyHandITC

    /Caladea-Bold

    /Caladea-BoldItalic

    /Caladea-Italic

    /Caladea-Regular

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /Calibri-Light

    /Calibri-LightItalic

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /Candara-Light

    /Candara-LightItalic

    /Carlito

    /Carlito-Bold

    /Carlito-BoldItalic

    /Carlito-Italic

    /Century

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /ComicSansMS

    /ComicSansMS-Bold

    /ComicSansMS-BoldItalic

    /ComicSansMS-Italic

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CorbelLight

    /CorbelLight-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /DavidCLM-Bold

    /DavidCLM-BoldItalic

    /DavidCLM-Medium

    /DavidCLM-MediumItalic

    /DavidLibre-Bold

    /DavidLibre-Regular

    /DejaVuMathTeXGyre-Regular

    /DejaVuSans

    /DejaVuSans-Bold

    /DejaVuSans-BoldOblique

    /DejaVuSansCondensed

    /DejaVuSansCondensed-Bold

    /DejaVuSansCondensed-BoldOblique

    /DejaVuSansCondensed-Oblique

    /DejaVuSans-ExtraLight

    /DejaVuSansMono

    /DejaVuSansMono-Bold

    /DejaVuSansMono-BoldOblique

    /DejaVuSansMono-Oblique

    /DejaVuSans-Oblique

    /DejaVuSerif

    /DejaVuSerif-Bold

    /DejaVuSerif-BoldItalic

    /DejaVuSerifCondensed

    /DejaVuSerifCondensed-Bold

    /DejaVuSerifCondensed-BoldItalic

    /DejaVuSerifCondensed-Italic

    /DejaVuSerif-Italic

    /Dubai-Bold

    /Dubai-Light

    /Dubai-Medium

    /Dubai-Regular

    /Ebrima

    /Ebrima-Bold

    /FranklinGothic-Medium

    /FranklinGothic-MediumItalic

    /FrankRuehlCLM-Bold

    /FrankRuehlCLM-BoldOblique

    /FrankRuehlCLM-Medium

    /FrankRuehlCLM-MediumOblique

    /FrankRuhlHofshi-Bold

    /FrankRuhlHofshi-Regular

    /Free3of9Extended

    /FreestyleScript-Regular

    /FrenchScriptMT

    /Gabriola

    /Gadugi

    /Gadugi-Bold

    /Garamond

    /Garamond-Bold

    /Garamond-Italic

    /GentiumBasic

    /GentiumBasic-Bold

    /GentiumBasic-BoldItalic

    /GentiumBasic-Italic

    /GentiumBookBasic

    /GentiumBookBasic-Bold

    /GentiumBookBasic-BoldItalic

    /GentiumBookBasic-Italic

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /HPSimplified-Bold

    /HPSimplified-BoldItalic

    /HPSimplifiedHans-Light

    /HPSimplifiedHans-Regular

    /HPSimplified-Italic

    /HPSimplifiedJpan-Light

    /HPSimplifiedJpan-Regular

    /HPSimplified-Light

    /HPSimplified-LightItalic

    /HPSimplified-Regular

    /Impact

    /InkFree

    /JavaneseText

    /JuiceITC-Regular

    /KristenITC-Regular

    /Leelawadee

    /LeelawadeeBold

    /Leelawadee-Bold

    /LeelawadeeUI

    /LeelawadeeUI-Bold

    /LeelawadeeUI-Semilight

    /LiberationMono

    /LiberationMono-Bold

    /LiberationMono-BoldItalic

    /LiberationMono-Italic

    /LiberationMono-Regular

    /LiberationSans

    /LiberationSans-Bold

    /LiberationSans-BoldItalic

    /LiberationSans-Italic

    /LiberationSansNarrow

    /LiberationSansNarrow-Bold

    /LiberationSansNarrow-BoldItalic

    /LiberationSansNarrow-Italic

    /LiberationSerif

    /LiberationSerif-Bold

    /LiberationSerif-BoldItalic

    /LiberationSerif-Italic

    /LinuxBiolinumG

    /LinuxBiolinumGB

    /LinuxBiolinumGI

    /LinuxLibertineDG

    /LinuxLibertineG

    /LinuxLibertineGB

    /LinuxLibertineGBI

    /LinuxLibertineGI

    /LinuxLibertineGZ

    /LinuxLibertineGZI

    /LucidaConsole

    /LucidaHandwriting-Italic

    /LucidaSansUnicode

    /MalgunGothic

    /MalgunGothicBold

    /MalgunGothic-Semilight

    /Marlett

    /MicrosoftHimalaya

    /MicrosoftJhengHeiBold

    /MicrosoftJhengHeiLight

    /MicrosoftJhengHeiRegular

    /MicrosoftJhengHeiUIBold

    /MicrosoftJhengHeiUILight

    /MicrosoftJhengHeiUIRegular

    /MicrosoftNewTaiLue

    /MicrosoftNewTaiLue-Bold

    /MicrosoftPhagsPa

    /MicrosoftPhagsPa-Bold

    /MicrosoftSansSerif

    /MicrosoftTaiLe

    /MicrosoftTaiLe-Bold

    /MicrosoftUighur

    /MicrosoftUighur-Bold

    /MicrosoftYaHei

    /MicrosoftYaHei-Bold

    /MicrosoftYaHeiLight

    /MicrosoftYaHeiUI

    /MicrosoftYaHeiUI-Bold

    /MicrosoftYaHeiUILight

    /Microsoft-Yi-Baiti

    /MingLiU-ExtB

    /Ming-Lt-HKSCS-ExtB

    /Ming-Lt-MSCS-ExtB

    /MiriamCLM-Bold

    /MiriamCLM-Book

    /MiriamLibre-Bold

    /MiriamLibre-Regular

    /MiriamMonoCLM-Bold

    /MiriamMonoCLM-BoldOblique

    /MiriamMonoCLM-Book

    /MiriamMonoCLM-BookOblique

    /Mistral

    /MongolianBaiti

    /MonotypeCorsiva

    /MS-Gothic

    /MSOutlook

    /MS-PGothic

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /MT-Extra

    /MVBoli

    /MyanmarText

    /MyanmarText-Bold

    /NachlieliCLM-Bold

    /NachlieliCLM-BoldOblique

    /NachlieliCLM-Light

    /NachlieliCLM-LightOblique

    /New

    /NirmalaText

    /NirmalaText-Bold

    /NirmalaText-Semilight

    /NirmalaUI

    /NirmalaUI-Bold

    /NirmalaUI-Semilight

    /NotoKufiArabic-Bold

    /NotoKufiArabic-Regular

    /NotoNaskhArabic-Bold

    /NotoNaskhArabic-Regular

    /NotoSansArabic-Bold

    /NotoSansArabic-Regular

    /NotoSansArmenian-Bold

    /NotoSansArmenian-Regular

    /NotoSans-Bold

    /NotoSans-BoldItalic

    /NotoSansGeorgian-Bold

    /NotoSansGeorgian-Regular

    /NotoSansHebrew-Bold

    /NotoSansHebrew-Regular

    /NotoSans-Italic

    /NotoSansLao-Bold

    /NotoSansLao-Regular

    /NotoSansLisu-Bold

    /NotoSansLisu-Regular

    /NotoSans-Regular

    /NotoSerifArmenian-Bold

    /NotoSerifArmenian-Regular

    /NotoSerif-Bold

    /NotoSerif-BoldItalic

    /NotoSerifGeorgian-Bold

    /NotoSerifGeorgian-Regular

    /NotoSerifHebrew-Bold

    /NotoSerifHebrew-Regular

    /NotoSerif-Italic

    /NotoSerifLao-Bold

    /NotoSerifLao-Regular

    /NotoSerif-Regular

    /NSimSun

    /OpenSymbol

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Papyrus-Regular

    /PMingLiU-ExtB

    /Pristina-Regular

    /ReemKufi

    /Rubik-Bold

    /Rubik-BoldItalic

    /Rubik-Italic

    /Rubik-Regular

    /SansSerifCollection

    /Scheherazade-Bold

    /Scheherazade-Regular

    /SegoeFluentIcons

    /SegoeMDL2Assets

    /SegoePrint

    /SegoePrint-Bold

    /SegoeScript

    /SegoeScript-Bold

    /SegoeUI

    /SegoeUIBlack

    /SegoeUIBlack-Italic

    /SegoeUI-Bold

    /SegoeUI-BoldItalic

    /SegoeUIEmoji

    /SegoeUIHistoric

    /SegoeUI-Italic

    /SegoeUI-Light

    /SegoeUI-LightItalic

    /SegoeUI-Semibold

    /SegoeUI-SemiboldItalic

    /SegoeUI-Semilight

    /SegoeUI-SemilightItalic

    /SegoeUISymbol

    /SegoeUIVariable

    /SimSun

    /SimSun-ExtB

    /SimSun-ExtG

    /SitkaText

    /SitkaTextItalic

    /Sylfaen

    /SymbolMT

    /Tahoma

    /Tahoma-Bold

    /TempusSansITC

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /Webdings

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /YuGothic-Bold

    /YuGothic-Light

    /YuGothic-Medium

    /YuGothic-Regular

    /YuGothicUI-Bold

    /YuGothicUI-Light

    /YuGothicUI-Regular

    /YuGothicUI-Semibold

    /YuGothicUI-Semilight

    /ZWAdobeF

  ]

  /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 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /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 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENG ()

    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)

    /MEA ()

  >>

  /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 /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /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 false

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.000 792.000]

>> setpagedevice



