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@ |Introduction of JSSNS

® Beam monitor system at JSNS
Multi Wire Profile Monitor (MWPM)
Beam Halo Monitor

@ Beam flattening system

® Development infrared and near-infrared
camera system
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® Beam monitor system at JSNS
Multi Wire Profile Monitor (MWPM)
Beam Halo Monitor



Beam diagnostics for profile and halo .,_‘pé,ic

Profile monitor and halo monitor (online monitor)
Multi Wire Profile Monitors (MWPMs) (15 sets located) : SiC wires

Stationary MWPM at proton beam window (PBW) placed at 1.8 m
upstream of the mercury target

2D profile: Residual radiation read by the IP (Offline type)
After beam operation: IP was attached at the target by the remote handling

Monitors at PBW

Imaging Plate(IP)




-
@

Beam profile at mercury target o
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2-D measurement by IP MWPM at PBW
0.1 MW (2009 Dec) 0.2 MW (2010 Dec)
Hg TGT 2010 Jan(IP#1) Dec 24 .

100.0 mm

50.0 mm

Obtained only 6 days of
cooling duration after
irradiation of 0.2 MW beam
= Possible for 1MW with
certain cooling time

Result by MWPM
- Fitting by Gaussian
Profile result by the IP » Width and position for each
. Fitted by two Gaussian curves deeelse
0. : » Good agreement width result
Contribution of primary protons and by IP
secondary particles (almost neutrons)

Horizontal (mm




Beam halo measurements % .
@ Heat distribution at entrance of target station

Scattering beam at PBW producing heat at target vicinities
( < 1W/cc i.e. 104 of peak), which is allowable level.

PBW (Al 5mm-) Hg target

Proton beam entrance
at target station

0
0 250 500

Elapsed time(s)
TC3monitor
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PBW Halo monltor TC- type 3 e Thermocouples(TC)
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@ Beam flattening system



Proton beam at the target [

® Beam operational status
Study with 1 MW beam
User operation with 0.5MW
Getting narrow storage space
@ Pitting damage is critical
Negative pressure attacks

Proportional to 41" power of the
peak current density at target
e Useless beam rastering to mitigate

@ JSNS harder condition than SNS

SNS: 60 Hz, Storage ring w/o
muon target

JSNS: 25 Hz, RCS with muon
target

& Although helium bubbling
mitigates the pitting damage,
peak reduction is essential.

Damage at

Pin holes at
JSNS target target of SNS

= b

Target vessel
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Beam flattening system ool

® Beam edge folding by non-linear optics (octupole magnet)
Linear MRICIIEE Octupole magnet: 800 T/m3
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Phase space

Divergence

Real space
(Horizontal)

Intensity

Position

By distribution at horizontal

By [Gauss]

| — Ji
Horizontal plan




Calibration of MWPM

® By narrow beam scanning, sensitivity of wire was calibrated
Maximum correction ~6%

w/0 cor.

Profile w/o correction

1500

L —! OCT off

OCTon /’\-\ \

0
Horizontal position (cm)

Position{mm)



Fit by observed width and extrapolate to NTG

Beam profile at MWPM =0]x
01/15/2015 11:57:04 Help «

# HFle Edit Window

MWPM OPTICS | Quad | Quad integer = Orhit = Tracking

Twiss Optics
opt: k1_3-S0BTFIX Replot sigma

e Fitting region Extrapolate

Plot Beta[m] Octupole
Use measured eps
& Fixed value
EPSX for OCT 10.000
EPSY for OCT 10.000

Range [m]:
Default
Subst ana Disp
4 Fit transfer Matrix with Error
Fit transfer Matrix with MWPM width Error Bx at OCT2 30.148
By at OCT1 13.421

Accept X at QNQ1 555.231

Accept ¥ at QC12 930.076

Phase Dx|[pi] 1.984
Fiting result run60/jan15/3-50BT_fix_aft
EmitX(RMS): 5.176E-6| [ e caar 1645
P at start: 20.931 |l vya 1 Coat 70
O:xrat start: -1.828 Meot V Coef -037
EmitY{RMS): 4714E-6 | v v Coef 158
E3y at start: 7.300
Ly at start: 689
dpip [%]: 164
Peak dens for 1MW[Jicc/pulse]: 14.379
Expandtion ratio NTG/PBW: 1.327
Sig Hmm] at NTG: 33.100
Sig Vjmm] at NTG: 18,245

et SO

Compare measure

Y

Sigma range (mm)

IBEARRERIBEE

'T‘:-—-;_A I

T

Phase Dy[pi] 2.741

,.
4

T
|E||||l||l‘||ll||||||IJ\||J\|I_||ﬁ

Meot OCT1[T/m3] -440.107
Meot OCT2[T/m3] -3847.02
Yuri OCTI[T/m3] -11174.8
Yuri OCT2[T/m3] -46282.2
Inter OCT1[T/m3] -5807.49
Inter OCT2[T/m3] -25064.6
Meot OCT1[A] 331.956
2nd Fiting result Meot OCTZ[A] 2901.665
EmitX(RMS): 000 | yuuri OCT1[A] 8428.777
Px at start: 000 vuri ocTza) 34908.92
otx at start: 000 | 1rter ocT1A] 4380.367
EMitY(RMS): 000 1rter ocT2IA) 18905.29

5y at start: .000 Calc OCT
c
Cly at start: .000

dpip [%]: 000 Set Given
Peak dens for 1 MW[Jicc/pulse]: .000 Set Meot
Expandtion ratio NTG/PBW: .000 Set vuri
Sig Hjmm] at NTG:
- Set Inter
\ Sig V[mm] at NTG: Holizontal Vertical 2nd Holizor 3rd Holizontal

e EARSARARANR L AR RARAY

T

Main Application Area

Initial condition OCT tuning Acuracy of RMS emittance ~5 %




Obtained beam profile

OCT 698A
OCT 0A OCT 698A w/ muon target

A2000— Horizontal A2000— Horizontal | A2000— Horizontal |
c c c
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Flat beam was obtained and lower intensity of beam halo was observed
Good agreement of calculation shown even for w/ muon target

Peak smaller by 14 % and 20 % at horizontal and vertical. Overall 40 %
reduced.
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@ Development infrared and near infrared
camera system
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Development 2D profile monitor %

J-2ARGC

- Desirable 2D profile monitor at the target with long
lifetime

- Unknown lifetime of MWPM

» Lifetime of proton beam window (PBW) ~2 years is determined by
embrittlement due to helium gas production at the PBW
» Gas production rate will be carried out by using dump line and thin

aluminum foil with Q-mass spectrometer
Spent PBW
Result at SINQ/PSI for 0.6GeV ey == VAC

Y. Dai, et al, J. Nucl Mat. 343 184 (2005)

10 12 14 16 18 20 22

Strain (%)
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2D profile monitor by thermal

Low temp(<100C)

For observation of spallation neutron target . :
Infrared with capillary tubes Fujikura Fiber

High temp(~1000C) :
For observation of rotating carbon target

Near-infrared with fiber scope 0 MGy 1 MGy 2 MGy
(Based on rad hard fiber to up 2 MGy)




Infrared(IR) monitor -

« Bundled hollow core fibers of quartz capillary tube coated by polyimide

VIITTOT -

IR
Camera

* Present system can be utilized as monitor for target-temp.
50° C 150° C

*sPO0O0DPBO0H
-R-N N N BN N




Rad hard fiber scope (Fujikura
FIGR-20, 20000 pixels) coupled
with near-IR filter

Profile at muon target with high
temp can be observed. A TN T4
Utilize for temp anomaly detection '
of the target

650° C 980° C 1300° C



Visible light fiber scope system %

J-2ARGC

Setup for visible light

SNS monitor (SNS web page)

* Observation by luminescence
with painting on target vessel
is already established at SNS.




4
New facility at J-PARC for ADS development 4"

To MR

RCS: 25Hz 3GeV
Synchrotron

Transmutation Physics
Experimental Facility : TEF-P
: ~ [ I ADS Target Test Facility :

J-PARGC

@ TEF-T. For Pb-Bi
target test facility

e H, 25Hz, 400 MeV,
250 KW beam

High current
density (20
wA/cm?) required
o JSNS: 6 uA/cm?

B & Also long lifetime

Critical Assembly

? ‘f 250kW

Laser Charge Exchange Shield Pb-Bi Target

profile monitor
required



{
Summary R

® Using present beam monitor system, high power
beam operation can be performed with highly
confident.

@ To mitigate pitting damage, beam flattening system
has been developed. Peak intensity will be reduced
by ~30 % intensity of linear optics.

@ New profile monitor system developing by using fiber
system

Acknowledgement:
This work is partly supported by the MEXT Grant-in-Aid for
Scientific Research (C) Grant no. 26390114.



S B i S
s

IR e SRR





<<
  /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 true
  /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


