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UCLA/BNL/SLAC design 1.6 cells RF injector

Three TW S-band modules

Energy in the range 100MeV to 180 MeV 3
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» 6 undulator sections (ACCEL Gmbh)
« 77/ periods each
 Period 2.8cm / K max ~2.3

Phase shifters between the modules
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Entrance/exit arms: = 1 m
¢ Three gratings:
600 gr/mm, 214 - 560 nm - 0.034 nm/pixel
1200 gr/mm, 120 - 250 nm - 0.017 nm/pixel
2400 gr/mm, 36 - 150 nm - 0.0084 nm/pixel
CCD detector (Roper Scientific)
Pixel size 20 mm - 1340 x 1340 pixel
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SASE experiments in 2010 ...

*SASE
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~40 nm

**SINGLE SPIKE
(Combination of e-beam chirp & taper)

_ Substantial increase of
Pulse energy
Energy 140 uJ (max 380 ul)
Rel Linewidth 0.8% rms

***TWINS
(Two simultaneous spikes ~560 fs separation)

o
* PRST-AB, submitted 4 ’ ’ e

** PRL, to be published ' 2h
**% work in progress
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Seeded Operation (2010)

« Seed modes:

— Low intensity seeding (HHG): 266 nm & 160 nm generated in
gas (Ar)

— High pulse intensity seeding (saturation & superradiance): 400
nm in BBO crystal

| Seeding with harmonics
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Seeded Operation (2010)

« Seed modes:
— Low intensity seeding (HHG): 266 nm & 160 nm generated in
gas (Ar)

— High pulse intensity seeding (saturation & superradiance): 400
nm in BBO crystal
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Seeded Operation (2010)

« Seed modes:

— Low intensity seeding (HHG): 266 nm & 160 nm generated in

gas (Ar)

Seed

FEL Amplifier

e i |

Wavelength 266 nm (3° harmonic of

Beam parameters

Ti:Sa in Ar, E¢.q~90 nJ (£20nJ) —

Amplified > 1 uJ )

Wavelength 160nm (5° harmonic of

Energy 177.2 MeV
Peak Current 45 A

Rel. En. Spread (slice) <2x10-4
Projected Emitt. 2 mm-mrad

Ti:Sa in Ar, Egeq<< 1nJ —
Amplified ~4 nJ )




Seediing @ SPARC

Seeded Operation (2010)

« Seed modes:

— Low intensity seeding (HHG): 266 nm & 160 nm generated in

gas (Ar)

Seed

FEL Amplifier
A

—— I I DS DN DTS —

Spectrometer slit @ 5 um & nbw filter @ 266nm,
17% T - Energy > 1 ud — Sidebands (saturation)

Beam parameters

Energy 177.2 MeV
Peak Current 45 A

Rel. En. Spread (slice) <2x10-4
Projected Emitt. 2 mm-mrad




FEL cascade seeded by HHG

A, FEL Cascade A= h/n, nd
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FEL cascade seeded by HHG

FEL Cascade
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High intensity seeding:
Superradiance & harmonic generation

= Emission from a “coherent” electronic state
Dicke, PR 93, 99 (1954)

®  [In FELs, regime of ‘field/particles’ evolution with

= Power scaling typical of superradiance a la “Dicke” P a n?
»  Peak power exceeding the saturation threshold

»  Longitudinal self-focusing

= Solitary wave-like pulse propagation

s High Harmonics Generation
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Seeded Amplifier at saturation
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Brookhaven - SDL 2006

PRL 98, 03 07) PHYSICAL REVIEW LETTERS o Jheek end

LOHg |tUd I nal fOCUSl ng Experimental Characterization of Superradiance in a Single-Pass High-Gain Laser-Seeded
Free-Electron Laser Amplifier
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FIG. 3 (color). Each FROG result is a row in the figure labeled
by the FWHM of the main temporal peak. Starting from the left,
the four columns are: raw and retrieved FROG images, temporal
and spectral distributions including phase. Amplitud e
normalized and phase (blue) are plotted from —6 to +6

3 simulation results (red). For the
the right is the and left is the

Pulse shape and spectrum




Solitary wave-like
superradiant pulse
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Solitary wave-like
superradiant pulse
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Bunching coefficients in the front side of the pulse. Harmonics

" Bunching peaks at the higher order harmonics

o Shlor’r bursts of harmonic radiation in the front side of the
pulse

= Bunching structure preserved by the "solitary wave”
behavior of this solution

—— 1st harmonic
3rd harmonic x 100

Harmonic
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emission
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Expected very efficient generation of high order harmonics



Direct seeding @400 nm - (30/6/2010)
Seed @ 400 nm, <0.5ud —9 ud - 6 UM tuned at 400 nm

FEL Amplifier

Beam parameters

Energy 178 MeV

Peak Current 50 A

Rel. En. <2x10-4
Spread (slice)

Projected Emitt. | 2.5/2.9 mm-mrad




Direct seeding @400 nm - (30/6/2010)
Seed @ 400 nm, <0.5ud —9 ud - 6 UM tuned at 400 nm

FEL Amplifier

Beam parameters
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Direct seeding @400 nm - (30/6/2010)
Seed @ 400 nm, <0.5ud —9 ud - 6 UM tuned at 400 nm

FEL Amplifier

Beam parameters

Energy 178 MeV

Peak Current 50 A
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Direct seeding @400 nm - (30/6/2010)
Seed @ 400 nm, <0.5ud —9 ud - 6 UM tuned at 400 nm

FEL Amplifier

Beam parameters

Energy 178 MeV

Peak Current 50 A

Rel. En. <2x10-4
Spread (slice)

Projected Emitt. | 2.5/2.9 mm-mrad




Direct seeding @400 nm - (30/6/2010)
Seed @ 400 nm, <0.5ud —9 ud - 6 UM tuned at 400 nm

FEL Amplifier

7
il
Beam parameters

Energy 178 MeV GE N ESI S
Peak Current 50 A ““”' . Simulation
Rel. En. <2x10-4

Spread (slice) v ,D ) ¢ M
Projected Emitt. | 2.5/2.9 mm-mrad ' '
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High harmonics down to 37 nm
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Conclusions

= First FEL cascade seeded with harmonics generated in gas

= Future development: energy boost to 240 MeV — seeding with higher order and
even harmonics with two colors hhg in Ar.

" Harmonic generation in superradiance — generation of high
harmonics in a FEL amplifier
» Developments: Multistage cascaded FEL & Harmonic cascade

Observed pulse energies vs. wavelength ( ~ 50-60A / 178MeV )

*  FEL cascade operating in superradiance



	Free Electron Laser �Seeding experiments at SPARC 
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	SASE experiments in 2010 …
	Seeded Operation (2010)
	Seeded Operation (2010)
	Seeded Operation (2010)
	Seeded Operation (2010)
	FEL cascade seeded by HHG
	FEL cascade seeded by HHG
	High intensity seeding:�Superradiance & harmonic generation 
	Seeded Amplifier at saturation
	Brookhaven - SDL 2006
	Solitary wave-like�superradiant pulse
	Solitary wave-like�superradiant pulse
	Bunching coefficients in the front side of the pulse: Harmonics
	Direct seeding @400 nm - (30/6/2010)  �Seed @ 400 nm, <0.5 uJ – 9 uJ -  6 UM tuned at 400 nm
	Direct seeding @400 nm - (30/6/2010)  �Seed @ 400 nm, <0.5 uJ – 9 uJ -  6 UM tuned at 400 nm
	Direct seeding @400 nm - (30/6/2010)  �Seed @ 400 nm, <0.5 uJ – 9 uJ -  6 UM tuned at 400 nm
	Direct seeding @400 nm - (30/6/2010)  �Seed @ 400 nm, <0.5 uJ – 9 uJ -  6 UM tuned at 400 nm
	Direct seeding @400 nm - (30/6/2010)  �Seed @ 400 nm, <0.5 uJ – 9 uJ -  6 UM tuned at 400 nm
	High harmonics down to 37 nm (E=178MeV)
	Conclusions


<<

  /ASCII85EncodePages true

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile ()

  /CalRGBProfile (sRGB IEC61966-2.1)

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

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /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 524288

  /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

    /ABSALOM

    /AgencyFB-Bold

    /AgencyFB-Reg

    /Algerian

    /ALIBI

    /AllegroBT-Regular

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialRoundedMTBold

    /ArialUnicodeMS

    /AvantGardeITCbyBT-Book

    /AvantGardeITCbyBT-BookOblique

    /AvantGardeITCbyBT-Demi

    /AvantGardeITCbyBT-DemiOblique

    /BankGothicBT-Medium

    /BaskOldFace

    /Batang

    /BATAVIA

    /Bauhaus93

    /BellMT

    /BellMTBold

    /BellMTItalic

    /BenguiatITCbyBT-Bold

    /BerlinSansFB-Bold

    /BerlinSansFBDemi-Bold

    /BerlinSansFB-Reg

    /BernardMT-Condensed

    /BernhardFashionBT-Regular

    /BernhardModernBT-Bold

    /BernhardModernBT-BoldItalic

    /BlackadderITC-Regular

    /BodoniMT

    /BodoniMTBlack

    /BodoniMTBlack-Italic

    /BodoniMT-Bold

    /BodoniMT-BoldItalic

    /BodoniMTCondensed

    /BodoniMTCondensed-Bold

    /BodoniMTCondensed-BoldItalic

    /BodoniMTCondensed-Italic

    /BodoniMT-Italic

    /BodoniMTPosterCompressed

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BradleyHandITC

    /BremenBT-Bold

    /BritannicBold

    /Broadway

    /BrushScriptMT

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /CalifornianFB-Bold

    /CalifornianFB-Italic

    /CalifornianFB-Reg

    /CalisMTBol

    /CalistoMT

    /CalistoMT-BoldItalic

    /CalistoMT-Italic

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /CASMIRA

    /Castellar

    /Centaur

    /Century

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CenturySchoolbook

    /CenturySchoolbook-Bold

    /CenturySchoolbook-BoldItalic

    /CenturySchoolbook-Italic

    /CharlesworthBold

    /Chiller-Regular

    /ColonnaMT

    /ComicSansMS

    /ComicSansMS-Bold

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /CooperBlack

    /CopperplateGothic-Bold

    /CopperplateGothicBT-Bold

    /CopperplateGothic-Light

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /CurlzMT

    /DauphinPlain

    /EdwardianScriptITC

    /ELEGANCE

    /Elephant-Italic

    /Elephant-Regular

    /ELLIS

    /English111VivaceBT-Regular

    /EngraversMT

    /ErasITC-Bold

    /ErasITC-Demi

    /ErasITC-Light

    /ErasITC-Medium

    /EstrangeloEdessa

    /EXCESS

    /FelixTitlingMT

    /FootlightMTLight

    /ForteMT

    /FranklinGothic-Book

    /FranklinGothic-BookItalic

    /FranklinGothic-Demi

    /FranklinGothic-DemiCond

    /FranklinGothic-DemiItalic

    /FranklinGothic-Heavy

    /FranklinGothic-HeavyItalic

    /FranklinGothic-Medium

    /FranklinGothic-MediumCond

    /FranklinGothic-MediumItalic

    /FreestyleScript-Regular

    /FrenchScriptMT

    /FuturaBlackBT-Regular

    /FuturaBT-Bold

    /FuturaBT-BoldItalic

    /FuturaBT-ExtraBlack

    /FuturaBT-Light

    /FuturaBT-LightItalic

    /Garamond

    /Garamond-Bold

    /Garamond-Italic

    /Gautami

    /GENUINE

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Gigi-Regular

    /GillSansMT

    /GillSansMT-Bold

    /GillSansMT-BoldItalic

    /GillSansMT-Condensed

    /GillSansMT-ExtraCondensedBold

    /GillSansMT-Italic

    /GillSans-UltraBold

    /GillSans-UltraBoldCondensed

    /GloucesterMT-ExtraCondensed

    /GoudyHandtooledBT-Regular

    /GoudyOldStyleBT-Bold

    /GoudyOldStyleBT-BoldItalic

    /GoudyOldStyleBT-Italic

    /GoudyOldStyleBT-Roman

    /GoudyOldStyleT-Bold

    /GoudyOldStyleT-Italic

    /GoudyOldStyleT-Regular

    /GoudyStout

    /Haettenschweiler

    /HarlowSolid

    /Harrington

    /HELTERSKELTER

    /HERMAN

    /HighTowerText-Italic

    /HighTowerText-Reg

    /Humanist521BT-Bold

    /Humanist521BT-BoldItalic

    /Humanist521BT-Italic

    /Humanist521BT-Roman

    /Impact

    /ImprintMT-Shadow

    /InformalRoman-Regular

    /ISABELLE

    /JOAN

    /Jokerman-Regular

    /JuiceITC-Regular

    /JUSTICE

    /KabelITCbyBT-Book

    /KabelITCbyBT-Ultra

    /Kartika

    /KristenITC-Regular

    /KunstlerScript

    /Latha

    /LatinWide

    /Lithograph-Bold

    /LithographLight

    /LucidaBright

    /LucidaBright-Demi

    /LucidaBright-DemiItalic

    /LucidaBright-Italic

    /LucidaCalligraphy-Italic

    /LucidaConsole

    /LucidaFax

    /LucidaFax-Demi

    /LucidaFax-DemiItalic

    /LucidaFax-Italic

    /LucidaHandwriting-Italic

    /LucidaSans

    /LucidaSans-Demi

    /LucidaSans-DemiItalic

    /LucidaSans-Italic

    /LucidaSans-Typewriter

    /LucidaSans-TypewriterBold

    /LucidaSans-TypewriterBoldOblique

    /LucidaSans-TypewriterOblique

    /LucidaSansUnicode

    /Magneto-Bold

    /MaiandraGD-Regular

    /MANDELA

    /Mangal-Regular

    /Mathematica1

    /Mathematica1-Bold

    /Mathematica1Mono

    /Mathematica1Mono-Bold

    /Mathematica2

    /Mathematica2-Bold

    /Mathematica2Mono

    /Mathematica2Mono-Bold

    /Mathematica3

    /Mathematica3-Bold

    /Mathematica3Mono

    /Mathematica3Mono-Bold

    /Mathematica4

    /Mathematica4-Bold

    /Mathematica4Mono

    /Mathematica4Mono-Bold

    /Mathematica5

    /Mathematica5-Bold

    /Mathematica5Mono

    /Mathematica5Mono-Bold

    /Mathematica6

    /Mathematica6Bold

    /Mathematica6Mono

    /Mathematica6MonoBold

    /Mathematica7

    /Mathematica7Bold

    /Mathematica7Mono

    /Mathematica7MonoBold

    /MATTEROFFACT

    /MaturaMTScriptCapitals

    /MICRODOT

    /MicrosoftSansSerif

    /Mistral

    /Modern-Regular

    /MonotypeCorsiva

    /MS-Gothic

    /MS-Mincho

    /MSOutlook

    /MS-PGothic

    /MS-PMincho

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /MT-Extra

    /MVBoli

    /NATURALBORN

    /NEOLITH

    /NiagaraEngraved-Reg

    /NiagaraSolid-Reg

    /OCRAExtended

    /OldEnglishTextMT

    /Onyx

    /OPENCLASSIC

    /OzHandicraftBT-Roman

    /PalaceScriptMT

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Papyrus-Regular

    /Parchment-Regular

    /Perpetua

    /Perpetua-Bold

    /Perpetua-BoldItalic

    /Perpetua-Italic

    /PerpetuaTitlingMT-Bold

    /PerpetuaTitlingMT-Light

    /Playbill

    /PMingLiU

    /PoorRichard-Regular

    /PosterBodoniBT-Roman

    /PRETEXT

    /Pristina-Regular

    /PUPPYLIKE

    /Raavi

    /RADAGUND

    /RageItalic

    /Ravie

    /REALVIRTUE

    /Rockwell

    /Rockwell-Bold

    /Rockwell-BoldItalic

    /Rockwell-Condensed

    /Rockwell-CondensedBold

    /Rockwell-ExtraBold

    /Rockwell-Italic

    /ScriptMTBold

    /SerifaBT-Bold

    /SerifaBT-Italic

    /SerifaBT-Roman

    /SerifaBT-Thin

    /SHELMAN

    /ShowcardGothic-Reg

    /Shruti

    /SimSun

    /SnapITC-Regular

    /SouvenirITCbyBT-DemiItalic

    /SouvenirITCbyBT-Light

    /SouvenirITCbyBT-LightItalic

    /Staccato222BT-Regular

    /Stencil

    /Swiss911BT-ExtraCompressed

    /Sylfaen

    /SymbolMT

    /Tahoma

    /Tahoma-Bold

    /TempusSansITC

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /TRENDY

    /Tunga-Regular

    /TwCenMT-Bold

    /TwCenMT-BoldItalic

    /TwCenMT-Condensed

    /TwCenMT-CondensedBold

    /TwCenMT-CondensedExtraBold

    /TwCenMT-Italic

    /TwCenMT-Regular

    /TypoUprightBT-Regular

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /VinerHandITC

    /Vivaldii

    /VladimirScript

    /Vrinda

    /Webdings

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /WP-ArabicScriptSihafa

    /WP-ArabicSihafa

    /WP-BoxDrawing

    /WP-CyrillicA

    /WP-CyrillicB

    /WP-GreekCentury

    /WP-GreekCourier

    /WP-GreekHelve

    /WP-HebrewDavid

    /WP-IconicSymbolsA

    /WP-IconicSymbolsB

    /WP-Japanese

    /WP-MathA

    /WP-MathB

    /WP-MathExtendedA

    /WP-MathExtendedB

    /WP-MultinationalAHelve

    /WP-MultinationalARoman

    /WP-MultinationalBCourier

    /WP-MultinationalBHelve

    /WP-MultinationalBRoman

    /WP-MultinationalCourier

    /WP-Phonetic

    /WPTypographicSymbols

    /ZapfElliptical711BT-Bold

    /ZapfElliptical711BT-BoldItalic

    /ZapfElliptical711BT-Italic

    /ZapfElliptical711BT-Roman

    /ZurichBT-RomanExtended

    /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 0.76

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

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /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 0.76

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

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /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 (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /SyntheticBoldness 1.000000

  /Description <<

    /ENG ()

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

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.000 791.000]

>> setpagedevice



