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@ Introduction

® Present mercury target status

® R&D of beam instruments for MLF
Beam monitor
Beam flattening system
2D profile monitor

@ Future plans at J-PARC
Facility for R&D of ADS (TEF)
2nd target station for MLF
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Targets placed at MLF e

® Muon target ® Neutron target
Carbon graphite (1G430) Mercury
8% beam lost(80 kW loss) Highest pulse intensity in the world

Highest intensity in the world

Rotating target

Thick. 2cm
Diam. 30 cm
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Present status of the mercury
target



Efforts to mitigate cavitation damage
with gas micro-bubbles

Mercury ta rget Vessel Vibration measurement with a
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Beam window (2.5 mm-t) Bubbling

Most vulnerable to cavitation damage : ¢ o distribution
He-gas micro-bubbles 3 .

injecting into Hg target Swirl type bubbler

Cavitation bubble

o
o

Bubble inflates
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negative
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Average beam power (kW) 1 MVV teSt
593 kw

¢ Average availability (%)
® Cumulative beam power (MWh)
® Cumulative beam power (MWh) 3rd target

532 kW

Accident at
Hadron Facility

Earthquake

Beam power (kW)
Average availability (%)
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Hg-target
replacement

L Y -np S

2009
as of September 30. 2015

Hg-target ~1 month interruption Interruption due to a
replacement due to the fire in MLE trouble of Hg-target




Water leak events at mercury target %" _

® In April 2015, water leak of mercury target was found during 500 kW beam
operation. Coolant water in target shroud soaked out through the defect

of the welding.

® On Nov 2015, similar event happened. Water leaked into inner shroud so
that we can not find the leaked point (possibly mirror).

® Welding of water channel might be cause of the issue. Since no robust
target and no enough space for storage remains, operational beam power

is decided as 200-kW.
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Vertical cross section of the target vessel

Outer shroud wall
Coolant water
Inner shroud wall

Helium gas
Mercury vessel

TIG welding  seal weldin

Inner shroud wall

Mercury vessel

Diffusion bonded surface
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R&D for high power beam
iInstruments



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

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

Stationary MWPM at proton beam window (PBW), separation between
vacuum and helium, placed at 1.8 m upstream of the mercury target

2D profile: Image of residual dose read out by imaging plate (IP)
IP attached to target by remote handling after beam irradiation
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Monitors at PBW

Imaging Plate(IP)




-
“y 7

L7
{ e

Beam profile at mercury target i
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

Only 6 days cooling after

irradiation of 0.2 MW

beam, the image was

obtained.

= Possible for TMW with
certain cooling time

Horizontal (mm
) Result by MWPM
Profl!e result by the IP | - Fit by Gaussian
* Fitted by two Gaussian - Width and position for each pulse
Convolution primary protons obtained

and secondary particles « Good agreement width result by IP



Proton beam at the target [

® Beam operational status
Study with 1 MW beam
User operation with 0.5MW

@ Cavitation damage is critical for
high power beam with short pulse

Proportional to 41" power of the
peak current density at target

Useless beam scanning to
mitigate damage

More serious than SNS due to
high energy per pulse (JSNS 40
kd/shot)

@ Although helium bubble injection
mitigates the damage, peak
reduction is essential.

® Required development of beam
flattening system

Damage at
JSNS target

FWHM ~150ns

Pin holes at
target of SNS

by R. Bernie

<=Here

Target vessel
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Beam flattening system s

J-2ArRGC

@ Principle: Beam edge folded by non-linear optics
Linear NeSRI ST Octupole magnet
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Fit by observed width and extrapolate to target

# Fle Edit Window 10/24/201514:33:49 Help ~

Fit region Extrapolate

Twiss Optics
Opt: k1_for_RCS_S50_100_delta_3p5S

Plot Sqrt{Beta[m])

Replot sigma
Plot Beta[m]

Beta Range [m]: Reset Plot

Sigma Range [mm] Octupole

4% Use measured eps
Fixed value

EPSX for OCT

Default
Subst ana Disp

& Fit transfer Matrix with Error
Fit transfer Matrix with MWPM width Error EPSY for OCT

Compare measure ExarucE

= == By at OCT1
it Measured Width Accept X at GNQ1

1st At |run60/oct24/30_100_for wMTG_wolMTG_stat2 Accept Y at QC12
EmitX(RMS): 5.028E-6 | pnase Dxjpi]

Px at start: 18347 | pnase pylpi]

O(x at start: -1.670 | peot H Coef
EmitY(RMS): 7.6492E-6 | vuri H Coef

Py at start: 8.080 | meot v coef
Oty at start: 774 | vuri v coef

d : i
pip %] 191 ‘Meot oCTITm3]
Peak dens for 1MW[Jiccipulse]: 14815
Meot OCT2[T/m3]
Expansion ratio NTG/PBW: 1.307 ’
Sig H t NTG: 33.344 e L
mm] a B .
ig Hmm] Yuri OCTZ[T/m3]
Sig Vimm] at NTG: 17.578
inter OCTHTim3}

2nd Fit Inter OCT2[T/m3]
EmitX(RMS): 000 | meot ocTIfA]
[}x at start: 000 | preot ocT2Z[A]
Olx at start: 000 | vuri ocTI[A]
EmitY(RMS): 000 | vui ocT2[A]

Py at start: 000 | inter oCT1[A]
Oty at start: 000 | nter ocTZ[A]
dpip [%]: .000
Peak dens for 1MW[Jiccipulse]: 000
Expansion ratio NTG/PBW: .000
Sig Himm] at NTG: .000
Sig V[mm] at NTG: .000 Horizontal Vertical 2n rizontal 3rd Horizontal
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Calc OCT and Accept

Initilize to KO

Fitted parameter  OCT tuning Beam profile can be estimated by tracking



Obtained beam profile

OCT 698A
OCT OA OCT 698A with muon target

2000f- . Horizontal 2000f- Horizontal | 2000 Horizontal |

2 Dot: Exp. 2 2
2 | Line: Calc. 2 2
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Flat beam was obtained and lower intensity of halo was observed
Good agreement of calculation even for with muon target

Peak smaller by 14 % and 20 % at horizontal and vertical. Overall
30~40 % reduced.
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Beam loss status .

@ Beam loss was quantitatively observed by mean of
activation obtained by dosimeter for 500 kW.

Dose at 30 cm
Estimated beam loss

muon target proton beam neutron
collimators window target

] s S B
-I-Tj- 7, )

® No S|gn|f|cant beam loss aroused due to non-linear optics.

e To decrease the beam loss at hands on maintenance area
(M1) with obtaining more flat shape, star shaped duct
following Q mag with large aperture is installing at the

present.
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Power[ kw]

Demonstration ~1 MW beam operation %" _

Demonstrated 0.8 MW @& Beam profile

(0.9 MWegq) for short Anti-correlated painting makes flat shape
duration (70 s x 7times)
due to outgas release
from foil at RCS for
charge exchange

Radiation dose at target
station showed as
same as 0.5 MW beam

30 % of peak reduction (11 J/cc/pulse)
achievable for TMW beam operation

0.8 0.86 (FX) 25 Cor 100
0.94 1.0 (FX) 0.16 Cor 100




Development new profile monitor =’ _

Fujikura Fiber

A new profile monitor required to continuously
observe 2D profile withstanding high power beam

PBI T Camera 0Gy 1MGy 2 MGy

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

» Applicable for high temperature
target (for ADS target )

« Developing luminescent type

650° C 980° C 1300° C




Proton beam window lifetime %,
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To predict lifetime of the PBW Result at SINQ/PSI for 0.6GeV

. . . Y. Dai, et al, J. Nucl Mat. 343 184 (2005
with high accuracy, precious — pamann S (2009)
validation of calculation code S

for nuclear reaction is

necessary.

Stress [MPa])

Production cross section
measurement was carried out.

0
0 2 4 6 8 10 12 14 16 18 20
Strain (%)

= A Al(p,Be-7)

—-—Bertini
INCL4.6
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* Michel et al
o Titarenko etal
Baker et al
Present

Cross section (mb)
o

. R 1000 2000 3000
Window Al

(0.3mmt) Sample changer

. Energy (MeV)
Obtained good accuracy
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Future plans at J-PARC



.-, 1st target ST (TS-1): 24 Hz: 1MW
7 2nd target ST (TS-2) 1Hz :  42kW
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New facility at J-PARC for R&D of ADS &

J-MRGC

LINAC beam

Transmutation Physics
Experimental Facility : TEF e < 0.5ms

E —
o

5| L
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Critical Assembly To MR

y
L

Laser Cha?ge Exchange

RCS: 25Hz 3GeV
Synchrotron
1MW

® TEF-T: Lead Bismuth (Pb-Bi) target test facility

H- beam, 25Hz, 400 MeV, 250 kW

Multi purpose use: High energy neutron beam line and ISOL
® TEF-P: Subcritical assembly (Minor actinide, Am, Np)

H* beam, 25Hz, 400 MeV, 10 W
e Laser charge exchange(LCE) developing
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R&D of Laser Charge Exchanger(LCE) 55’
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KEYuIGHT

DSO-X 4054A, MY55440293, 04.06.2015051200: Fri Jul 01 12:43:22 2016

« LCE was examined at RFQ test- 810w B o i [ e e e
stand using 3MeV H- beam was §o e —
conducted last week. |Laser % —

- Demonstrated 5 W equivalent
power of beam for TEF-P (0.4 GeV,  wwii—— " 50

25 Hz, peak [=50mA) extraction.

= X
Measure Curren t CED Min Max Std Dev Count
Pk-Pk(3) 376mv 39207mY  376mV 485my 24.867mv 830
Pk-Pk(4) 1.44v 1.4820v 141V 1.74v B7.463mV 830
Pk-Pk(ii1) 15:4mY 19.305mY 14.9my 35 1mv B.5817mv GE]

Pk-Pk(2) 6.05V 6.1568Y B.03V 689V 163.45mv 830
P h Ototu be Freq(1) No edges 326.00MHz  326MHz 326MHz 0.0Hz 1

Stripping
foil

A

<>°®Q

—Eye guide | ___

TEF-P Power[Weq]
© B N W b U O N

Nd:YAG laser (25Hz)

10 20
Laser power [w]
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Summary ,

@ To mitigate cavitation damage on the mercury
target vessel, beam flattening system has been
developed. Peak intensity will be reduced by
~30 % of linear optics.

@ Present beam operation had started with power of
0.5 MW. After installation of revised mercury
target at the welding, the power will be ramped up
the beam power to 1 MW.

@ For R&D of ADS, TEF facility hopefully will start in
a few years.
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Thank you for your attention %

Be patient for development of the target and instruments





<<
  /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




