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Outline of My Talk

Introduction

— Overview of BigRIPS separator, emphasizing its ion-
optics issues

Optics Calculation

— Optics Calculation for BigRIPS, which is a large
acceptance and large-aperture ion-optical system
* Field map measurements
* The procedure to deduce b, 4(z) from magnetic field vector
» The procedure to fit the Enge function
 Optics calculation using with COSY INFINITY

Comparison with Measurement

« Matrix terms
« A/Q resolution from New-isotope Search Exp.

Summary
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New-generation in-flight Rl beam facility, Energy : 345 MeV/u up to 238U ions

Reaction mechanism of Rl production
« Projectile fragmentation * In-flight fission
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Features of BigRIPS Separator

« 1) Large acceptances Parameters:

— Comparable with angular / momentum spreads of | Aa = +/-40 mrad
in-flight fission at RIBF energy (+/-50 mrad, +/-5%) | Ab = +/-50 mrad

 2) Superconducting quads with a large aperture Ap/? =43 %
— Pole tip radius: 17 cm Ep~ _73 r-lr-lm
— Makx. pole tip field: 2.4 T

« 3) Two-stage separator scheme
— 1ststage : 2 bend, p/Ap=1260
— 2nd stage : 4 bend, mirror sym. @ F5, p/Ap= 3420
— Better resolution at 2"d stage for particle ID
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lon Optics of BIgRIPS

1st stage  Matching section ~ 2"d stage (Mirror symmetry at F5)

> > >

BlEi=S]
] —— ||
Y i
FO  F1 F2  F3 F4
—— > FOF1 » F3F4
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(yly)=-5.0, (y|b)=0, (yly)=-3.45, (y|b)=-0.272, P/AP =
(x|6)=-21.4 mm/%, (a|d)=0 (x]8)=-22.1 mm/%, (a|d)=0 1260 (15t stage)
» FOF2 »F3F5 3420 (2" stage)
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Large-Aperture, Short-Length
Superconducting Quadrupole

« Superferric (STQ2-26) : iron dominated
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Calculation for Optical Setting

Our goal: precise ion-optical setting, in which tuning is not needed.

Quadurpoles have large fringe field region and strong saturation effects.
The field distribution varies very much with the magnet excitation.

The effect of the varying distribution should be included in the simulation.

Procedure of the field & optics analysis
» Measure detailed field-map as a function of magnet current.

* Deduce b, ((z,l) from the magnetic field map.
« Fit b, , distribution by Enge function.
Its Enge coefficients are the functlon\
of magnet current. F(z)= ! :
 Make detailed ion-optical calculation L+exp| a +a,(2/ D)+ +a,(/D) |
using the deduced Enge coefficients o Q500 165A
and COSY INFINITY code. | ,

« Search magnet current setting,
which satisfies the ion optical setting. 00
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Optics Calculation



Field Map Measurement

* Quadrupole & Sextupole

Beam axis 0

rotation

Radius : r=281,94,107 mm

Step :

Az =10 mm

AO = 9 degree (for quadrupole)
3 degree (for sextupole)

Dipole

fv_ :'."
14 probes/

Range : outside +/-500 mm

Step : 20 mm (center : 10 mm)

Plane : mid-plane, +/-10, 20, 30, 40 mm
(Gap : +/-70 mm)




Magnetic Field in 6 Direction

Q500, z=2230mm, 1,=100A, 15x=0A
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Multipole Analysis of 3D Mag. Field

Magnetic field vector (B,, By, B,(r,0,z )) is expressed by a scalar b, 4(z).

measurement st i i (w/o skew components)
f \ / m1 step (F.ourler Analysis)
BT(T,Q,Z) — ZBT,’R(Tv Z)ISIHT?,H, n=1: d|p0|e
n=l1 n=2: quadrupole
| Bp(r,0,2)| = Z By (7, z) cos nb, n=3: sextupole
n;l
B.(r,0,z)) = B, n(r,z)sinnd.
Z \—) 2nd ste

\
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Fourier |ranstorm of Differential
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Procedure to Deduce b, , from B,
Byn(r,z) = (Ti)n libn,m (E) (diff. eq.)

m=0
Bin(r=ro,2) = > bum(z (diff. eq.)
m= «— | decomposed from
Fourier tr. By (k) = Brn(r =ro, 2)p % dz measured data
Yy o & 8 - B
~ ~ ~ T ~
Brn(k) = mzzobn m(k) Byn(k) = ﬂ; — o bnm(k)
oo 5 o0 n ~
= n;)pmbn o(k) = mZ::o - 5~ Pmbn.o(k)
bno(k) = Byn bno(k) = Bon Z 1t P
n,O( ) - Z Pm Kn,O - T 2779
Inv. Fourier tr. b, o from B,

1 [ -
bnol2) = 5 / b o(k)e ™= dle

Using the procedure of Fourier tr. and inverted Fourier tr., b, o(z)
is obtained from B, (r,z), without solving the high dlfferentlal

P
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b, o(z) Distribution along the Axis
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position (mm)

The fringe region is very large.
The shape of the distribution varies much with the

excitation
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Enge Function for Fringe of b,

, %
1,5 J’Vl{
1 /
- S
; 05 7
- 7 '/’ Z
N ol
O
-2(100 -1500 -1000
0,5
position (mm)
20 ———QB500165A —
““Xxxxxxxxx
15 ‘*‘O‘
‘
&
—~~ Y 4
=10 y 4
~—" 4
) yd
~0,5 #
Y 5
O
0,0 ITITT L Z
-6D0 -500 -400 -300 -200 -100
0,5

position (mm)

B 1
ED(Z)_ 1+exp(az1 +a2(z/D)+---+a6(z/D)5)]

D : Pole tip diameter
a,-ag . parameter

STQ1M (air-core)

3

25
2 .
—~~ @,
= s g
8
o
o 1
0
05 I
0 wd
-1po -80 -60 -40 -20
-0,5

position (mm)

Overshooting & undershooting part
—->Second term is introduced (a,-a,4)
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a(l)

Enge Coefficients

As a function of magnet current

(Q500, inner side)
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Enge coefficients are fitted with polynominal function.
—> Fitted Enge coefficients are used in our optics calculation.




Optics Search using COSY INFINITY

e.g. a, for Q500 outer side

Optics search using symplectic
transfer maps that allow symplectic
scaling is made.

Symplectic transfer maps are
calculated beforehand using the fitted
Enge coefficients for discrete values of
magnet current (see the lower plot).

During the search, symplectic transfer
maps whose magnet current is closest
are chosen and used for optics
calculation applying the symplectic
scaling.

This scheme allows fast search,
saving computational time.
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Comparison with measurements



Determination of matrix terms from

1st order matrix elements from F3 to F5

2ndary beam
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Comparison for t
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(x|a)

Focusing term
Not sufficient...
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Particle Identification in 2" Stage

TOF-Bp-AE method with track
reconstruction

- Improve the Bp and TOF resolution

Measure 3, Bp, AE @ 2" stage

l + isomeric Z «—dE/dx= f(Z,)
y-rays

« Bp < by track reconstruction.

— X3, A3, X5, @5 2 Bpgs

— Xy, @7, X5, a5 = Bps; (ion optics)
« [ < by the couple equations.

— TOF;; = L3s/Pssc + Lsz/PssC

— A/Q =Bpys/ CPssYss5

— A/Q = Bps; / Ps7Vs7

A/Q:B_p
Z,AlQ cBy a: 6(angle in horizontal)
Xg, d
\ FOTElrQEt 635, Bp35 5¢ 5 B57a Bp57
3 4y Beam dum Wedge
‘{\ ¥ | Xsr 8 F5, (energy loss) | %s» 95 AE
(,_|0 i , F1 Wedge * F4 -ﬁgas_g.-?}*% F6 *
O O Fpgs F2 F SNOp O F1
R €0 Ry ¢ - 5 & Pt J00 % H
4 0N l*{g!ﬁrﬁ_ﬁg s o[l rme iﬁ"@ N = D D —] 5 .-'.‘_‘%L;Eé:-.i:-i B i =
Q 90 o 0w 0,00 4L = = L 30 ¢pn,on
NoOR 3 3 3 H w QO © = - o 0 O 3 =
ot w O O O |0 o > Q| O
15! stage 5 @ o |N 2ndgtage w = | 2
TOF,,




PID Power for Fission Fragments

High enough to well identify charge states.
thanks to the track reconstruction!

55 Z vs. A/Q plot A/Q spectrum for Zr isotopes (Z=40)
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U-beam+2.9-mm Be, Bp01 =7.990 Tm

F1 deg: 2.18-mm Al, Ap/p: +/-3%, G3 setting (Z~40)
J. Phys. Soc. Jpn. 79 (2010) 073201.

rrm.s. A/Q resolution: 0.035 %




Improvement of PID Power

Sn isotopes produced by in-flight fission of 238U Reconstructed & and F3a vs ﬁ/Q

Up to 1t order (calc.) J-SLSHA%—W% 3 g ¢
- s o 3

o' 5 3 2

; Sn A/Q = O 058% = A

10° = 0

i B

10 2

B 3

= -4

MMN 132G 50+
el L _ n

LIl B
556 258 26 262 264 266 268
AQ

Up to 3 order (calc.)

oy
10° = — o) s A
F GA/Q - 0050 /O <
102;
10 =
Lo e -
556 558 26 262 264 266 268 272 2.74

Up to 3 order (deduced from exp.)

B —~ 30 — 4
r '§ § 3
10° — o = 20 "
B GA/Q O . 04 1 A) by ’g 2
N o 10 :g 1
10% &
= 0 0
ok - !
E -2
f =20 3
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AQ 2.55 2.6 2.65 2.7 2.55 2.6 2.65 2.7



Issues

« COSY predictability improvement

— Improvement of magnetic field measurement
« Magnetic field distribution
« Cross talk between Q and SX (not only Q=>SX but also SX->Q)
— Better analysis of measured magnetic field-maps
* B-l curve quality
« Fitting b,, , distribution with Enge function (the function of z)
 Fitting Enge coefficient (the function of 1)

-> allowing us to achieve our goal: precise optics
setting, in which any tuning is not needed.

-> allowing us to achieve excellent track reconstruction
without using experimentally-determined transfer maps.



Summary

* |ntroduction

— BIigRIPS has large acceptance and large aperture for the fission
fragments of 238U beam.

— For this feature, Superconducting quadrupoles are used.
— The field distribution of STQ varies very much with the magnet
excitation.
» Optics Calculation

— Goal: precise ion-optical setting is calculated, in which tuning is not
needed.

— To achieve this goal, the varying field distribution should be included
in the optics calculation.

— The procedure of the magnetic field analysis is shown.
— For deducing b, 5, a new approach using Fourier Transform is shown.

* Comparison with measurement
— Matrix term: the agreement of (x|a) term is not sufficient.
— A/Q resolution: there is room for improvement.



Thank you for your attention!




<<
  /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




