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New Light Ion Linac “LILAc”
Injector for the Nuclotron

LU-20 Hall

1. First LINac 7
MeV/u section

2. Middle 
energy  section

3. SC 
section

HILAc T. Kulevoy
WECAMH01

S. Polozov
WECBMH01

New linac c –– 3 sections:

11stst sect. 7MeV/u for ions 11 sect. 7Ms
Z/A>1/3 

22ndnd sect. warm resonators22 sect. warm resonats
for p+ up to 13 MeV 

33rdrd for SC res. testing & 33 for SC res. testing & f
applied research up to applied r
20MeV

This Talk
WECAMH02



7 MeV/u. Injectors at industrial scale

Accelerators for 7 MeV/u. are today wide spread
for the use in ion therapy

Advantage:
- Reliable system design

Draw backs:
- Current limitation für science projects
- Due to medical certification design is

> 10 years old

SPHIC
Shanghai Particle and Heavy Ion Therapy
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Light Ion Injector NICA – 1st part

Design Parameter LILAC

Parameter LILAC (TDR) 20keV LILAC (Discussion) 30keV

A/q (max) 3 for 15 mA C4+ 3 for 15 mA C4+

A/q (min) 1 for 5 mA protons 1 for 5 mA protons

Frequency 162.5 MHz 162.5 MHz

RF amplifier (RFQ/IH) 200 kW / 500 kW 250 kW / 550 kW

Repetition rate 5 Hz 5 Hz

Max. pulse length RF 300 μs 300 μs

Pulse length beam 30 μs 30 μs

Ein RFQ/Eout RFQ 20 AkeV / 600 AkeV 30 AkeV / 600 AkeV

Transmission RFQ 90 % 90 %

RFQ length 2.1 m 3.3 m

Eout IH-DTL (2xIH) 7 AMeV 7 AMeV

Total Transmission HILac after LEBT

in (trans, norm) mrad mrad
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Simulations are performed between 0 mA and 30 mA



NICA – LILac Scheme

For further
acceleration

RuPAC 2018, Protvino, Russia 01.- 05. October 2018

Adapt to most recent cavity designs and materials
Improve on know design issues
Use state of the art RF and electronics technology
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RFQ Design Workflow

Beam Dynamics

Electrode Design RF Design

IH & overall LINAC 
design

Parameters
Electrode Radius

Aperture

Cell Length

Electrode Voltage
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radial
matcher shaper buncher accelerating section

RFQ Electrode Design

20 keV/u 600 keV/u

MEBT
Source

p, C4+

radial
matcher

shaper buncher accelerating section
8888888888888888888888888888888888888888888888888888888888888888888



RF Design

ER

A

Given by beam dynamics
r0, Rho, m, a, L

mean aperture
electrode radius

Frequency adjustment
Stem distances
Stem high
Stem thickness
Connection from electrodes to stem

Followed by optimization of
shunt impedance and mechanics 
for manufacturingfor manufacturing

n a
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Dipole Compensation

Stem cutting

Stem offset
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Mechanical Design

Parameter Value Unit

Tank Width 400 mm

Tank Height 400 mm

Tank Inner Length 2000 mm

Tank Wall thickness 30 mm

Electrode Length 1980 mm

Beam Height in Tank 175 mm

Stem Distance 82 mm

Stem Thickness 20 mm

Stem Number 20 (22)RuPAC 2018, Protvino, Russia 01.- 05. October 2018



MEBT – Medium Energy Beam Transport

MEBT:
• 1 rebuncher cavity (2 gaps at -90 deg).
• 2 quadrupole doublets.
• 2 steerers.
• Drift spaces reserved for diagnostic box(es) – 1 ACCT, 1 BPM
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QD QD

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

rebuncher

IH1RFQ

m0.8

: diagn.: steerer



Re-Buncher

Spiral type design

RuPAC 2018, Protvino, Russia 01.- 05. October 2018



IH DTL

IH-DTL:
• IH1 with 2 internal quadrupole triplets, three drift tube sections, energy 

range 0.6 – 4.1 AMeV, total length 2.6 m.

• IH2 with no internal lens, one drift tube section, energy range 4.1 – 7.0 
AMeV, total length 2.0 m.

• Two inter tank quadrupole triplets (between IH cavities and at exit).

• BPM after each IH DTL and ACCT after IH 2

0 1 2 3 4 5 6 7
reb. IH1 IH2

QD QD QT QT QT QT: diagn.

m
deb.
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Design current 15mA @ A/Q=3

RFQ output IH-DTL output
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put



LILac Cavities

IH1
• 162.5 MHz
• 2.8 m length
• 0.5 m width & height
• 28 stems
• 2 internal lenses

IH2
• 162.5 MHz
• 2.2 m length
• 0.5 m width & height
• 20 stems

2.2 m

2.8 m
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Gap Voltages and Energy Gain
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Quadrupole Triplets
Magnetic quadrupole doublet (QD)

Effective pole length [mm] 59
QD1 QD2

Magn. field gradient [T/m] 60.0; 62.5 60.0; 53.5
Lens aperture diameter [mm] 28

Magnetic quadrupole triplet (QT)

Effective pole length [mm] 75 (outer singlets); 126 (central singlet)

QT1 QT2 QT3 QT4

Magn. field gradient [T/m] 52.2; 47.2;
52.2

57.5; 56.0;
57.5

51.0; 54.8;
51.0

49.0; 55.0;
49.0

Lens aperture diameter [mm] 28

External Internal



SSA for LILac (TRIADA TV)

RuPAC 2018, Protvino, Russia 01.- 05. October 2018



RuPAC 2018, Protvino, Russia 01.- 05. October 2018

Ref:
MicroTCA 
App. Guide

PICMG = PCI Industrial Computer Manufacturers Group
MTCA.4 = 
Micro 
Telecommunication
Computing 
Architecture 4

LLRF Hardware Platform
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MTCA.4 Advantages
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> „xTCA for Physics“ interest group (38 partners): 03/2009
Research institutions: IHEP, SLAC, FNAL, IPFN, ITER, DESY, CERN, ESS

Industry: Connector-, Board-, Crate-, System vendors

> Modular & Modern architecture
Reusability + PCIe + Ethernet

> High reliability
Redundant Power Supply / Fans

Remote Maintenance through management

> High Performance
4x PCIe gen3 lane, 10GbE… 40 GBit/s

Low analog noise … 

> Highly configurable / scalable
Small to large system 

Different communication protocols / speed

Cabling from
rear siderear side

AMC – RTM concept

= [ ]+ [ ]



LLRF Scheme
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Cavity Connection

DRTM-DS8VM1 + SIS8300-KU Digitizer

DRTM-DS8VM1

Adapted to 162,5 MHz



System Configuration
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Splitter 
Output

Usage Power 
Level

5 LLRF 15 dBm 

1 Monitor 15 dBm 

1 Spare 15 dBm 

1 Timer
(MO*8)

8 dBm 
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NICA – LILac Beam Diagnostics

BPM

ACCT

BBBBBBBBBPPPPPPPMMMMM

button 12 mm

80 mm

pipe 50 mm

CF100

Source: P. Forck, GSI
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High Level Project Schedule
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Plan + 
Design

• Design & Planning phase closed
• RF amplifier ready to order
• Cavity material ready to order

Milestone I

RFQ 
Construction

• RFQ
• IH 1 + IH 2
• De-Buncher

& Re-
Buncher

• RF Order
• LLRF Order

Milestone III

C
O

N
ST

R
U

CT
+

TE
ST

Shipment &
Commissioning

36 Months

Milestone V

C
O

M
M

IS
SI

O
N

2 Months

LINAC 7
AMeV
ready for
operation

10 Months10 Months
IH 1 + IH 2 

Construction

Milestone IV

18 Months

TDR

Milestone II.a.

4 Months

Engine
-ering

Milestone II.b.

2 Months

D
ES

IG
N



Thank You! Vielen Dank!

LILAC 7 AMeV Workshop in April 2018



<<
  /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


