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Mode #1 #2 #3 CTF3

Energy 120 (3) [MeV]

Energy spread 2 [%] CTF2 | £ TBTS 30A

Current (1) 30 15 4 [A] 42

Pulse length (2) 140 240 1100 [ns] B

DBA frequency 15 | 3 3 [GHZ] e

Bunch frequency 12 12 3 [GHZ] #3/ P

Repetition rate 0.8 (3) [Hz] =

PETS power 200 61 5 [MW] —

NOTE: 0 pa

1. PETSlength1 m (0.215 min CLIC) \ ,

2. To adjust the pulse length, a tail clipper (TC) is r I (. ]
installed between CR and TBTS. Z.0 from Linac 1

3. Upgrade possible to 150 MeV at 5 Hz £
repetition rate. £ in DL I

TUPCO022, Piotr Skowronski, “ Design of the 20r after DL T 1

CLIC Drive Beam Recombination Complex ” sl : b |

| | | inCR .
MOPC150, Marta Csatari, “ High Charge PHIN ’ =0 0 tmetnsl e o e
Photo Injector at CERN with Fast Phase Switching” Currents measured by BPMs
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The Probe Beam

DELAY LOOP

DRIVE BEAM
AC hican

LIN

* 3 travelling-wave structures, the first one used for velocity bunching
* A single klystron (45 MW — 5.5 us) with pulse compression (120 MW — 1.3 ps)

Energy 200 MeV
Energy spread 1% (FWHM)
Pulse length 0.6-150 ns
Bunch frequency 1.5 GHz
Bunch length 1.4 ps

Bunch charge 0.085-0.6 nC
Intensity

- short pulse 1A

- long pulse 0.13A
Repetition rate 0.833-5Hz

IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility
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* Two lines hosting vacuum tanks for PETS and for ACS
* A complete set of diagnostics for beam, RF phase / power measurements and breakdown detection
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Raw video of the probe
beam spectrum line screen

* DB / PB relative timing and phase adjusted to maximize energy and minimize energy spread after ACS

* Probe Beam pulse length 10 to 100 ns
* Drive Beam pulse length 100 to 240 ns

9/5/2011

15-Jul-2011
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Image processing of the spectrum line screen
* Probe beam repetition rate is twice the Drive beam one

IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility

13






Il rFu

= Acceleration performances

saclay

RF forward signals [12/08/11 19:28:00] 55555085 i g S |

PETS out

40
g
34 [ 30 ACS n
32 1 140 204
S U O OO 1P WO 1 A (1 OO | e Y| P O |1 ) 4 130
— ACS out
28 ol Gk [ B TEORRAY /A O O TN b 4 120
E ! L doond i T
BP0 O )L 11 (T | (O 184 (A O 41 (| ~~ 0 e
—_— 110 > | |
VIR O | YA O | (1 | | T A ) 1|18 O ( IO P AR |91 1A (AN | 1] 100 200 300 400 500 600 700 800 900
% SN (R 1L 1 O RN (O 1 100 E -
s T 4 RF power signals
Fam e TV SERLIYIRT 00 POV (R 1 AE | BERRE AR | ERIAF TR (17 ' || |CRRRRER | ERESNER WRM | RN [EA\ M) (AR ORI H | | ERRERERERE =
[ == FI S (RF( ASI PR (ER! NF I (NOEW iAW BRI 1 | | RSEEER (R A | PERRALAN ARCE (D RN || R i 80 '2 160~ /
'E 12 © ——Fitted curve /
LGN SR A R | EREI ' | RO R (T (| | G smd ' (1 Rl B | (SRR R (| || BN E —Nominal curve /
O 140| |—Data
> PSR (41T (PR O R RO o R |4 0 PR e 0 (1) R ERIEE S N | . 160 (D /
00 sz f TR RN 450 o0 —
qh) .E — " 1201 /l%
P 10 S (PP g
w sl E ; 100
4 30 Q < i
6+ E %
4L 1% 9 2 sof
Q &b
A+ 10 < g
o bl ; o 5 eof
14:40:00 14:50:00 15:00:00 15:10:00 15:20:00 15:30:00 _E
16124305 u= 28,0847 y2= 120,378 Time ‘ <8 40
Data logging of energy gain 0Vier Barranco 20,

[l I I
0 20 40 60 80 120
Power in accelerating structure (M'W)

TUPCO021, Piotr Skowronski, Tobias Persson

“The CLIC Feasibility ACS accelerating gradient vs. RF Power in
Demonstration in CTF3”
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Photomultiplier and Faraday cup signals during BD
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Breakdown Detection
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IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility

Alexey Dubrowskiy

* Logical analysis of the RF signals allows to attribute
breakdown either to the PETS, to the waveguide
network or to the ACS

* PM detection of X-rays and Faraday cup current are
typical of ACS breakdowns

* Flash box will allow to analyze electron and ions
current produced during breakdown.
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0 BDR vs Accelerating Gradient at 180 ns
W e T T P Y TSI FY ST PP
BD events from 5.20 to &.33
15 T T T T T
§ 10 —
H
£ 107" b
5 | =
1000 2000 3000 4000 S000 B000 7000 S
PM cetected everts = 14 for 6103 pulses BllEsky &
FCU detestedt everts = 15 far G103 pulsas E 1072 E
| Fepartition function of time between breakdowns E
T T T T T — a1}
H N N N PM detetion
09 : : : : FCU detection @
_osp Poisson by, =0.0023 1 :
% 07 | Poisson g, = 0.0025 o TD,,vg, Disk Period 0.0-50.5 hh data
£er ] & TD,,vg, ,Disk: Period 0.0-505 hh fit E'*°
£ B 10 " H
%z:: 1 I e S 1 o TD,,vg, ;Disk: Period 50.5-121.4 hh data 1
£ TD,,vg, Disk Period 50.5-121.4 hh fit E* 1
02 =—1 — -
[ TR ‘. UUTTTTRTT ‘ UTTTUTRTRR | o | e .‘ RTTTTTTTIT | ST R . 5 TD24vg1‘8Di5ki Period 121.4-268.7 hh data
K 200 400 600 R 1200 1400 1600 1300 [ R TD,,vg, Disk: Period 121.4-268.7 hh fit E?9[]
puse : E— ‘
10 i i T T T T
ACS breakdown count vs. RF pulse number and 0 %0 100 2 130 140
tition | £ RF oul ber bet BD Ben Constance
repartition law of Rr puise humber between Breakdown rate vs. accelerating gradient for

various periods of time.

* Long automatic runs over night allow recording some statistics about breakdowns
* The positive effect of RF conditioning can already be observed despite the low DB repetition frequency
* The dedicate place for ACS conditioning will be the Stand-alone Test Stand powered by an X-band
klystron of 45 MW pulsing at 50 Hz (to be started soon in CTF2 premises)

TUPC13, Marek Jacewitcz, “ Instrumentation

for the 12 GHz Stand-alone Test Stand to Test
CLIC Accelerating Structures”
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Kick Measurement during Breakdown
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* During a breakdown, in addition to energy default, the beam is likely to receive a transverse kick.

* It is important for the CLIC design to quantify this effect.
* BPMs are foreseen for this experiment but are presently affected by noise that limits their resolution.
* However kicks effects have been recorded using a beam profile monitor

9/5/2011

IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility
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* PETS On-Off mechanism (will replace external recirculation)
* ACS integrated Wake field monitors
* Installation of the 3 types of CLIC modules

TUPCO008, Alexander Samoshkin, “ Two-Beam

Future Experimental Program

Franck Peauger

Wake field monitor on ACS

CLIC modules in TBTS

Module for the CLIC Conceptual Design and

9/5/2011

Related Experimental Program”

18
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Two beam acceleration has been achieved.
Conditioning and breakdown studies are
progressing.

Beam kick studies have started.

CTF3 is well under way to demonstrate the
essential CLIC feasibility studies.

Many thanks to the CERN and
collaborating institute teams
and for your attention

IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility
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Delay Loop

even

. buckets
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* Thermo-ionic gun

* Sub harmonic bunchers at 1.5 GHz with phase coding
* 8 klystrons at 3 GHz with pulse compressors

* 16 fully loaded accelerating structures (120 MeV — 4 A) Acceleration Vg

* 2 chicanes  MOPC150, Marta Csatari, “ High Charge PHIN

Photo Injector at CERN with Fast Phase Switching”

*42 mlong: 140 ns
* Length adjustable by a wriggler
* A single deflecting cavity at 1.5 GHz
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. | 84 m long
"ﬂ!'o__};_-_.;};_m * Length adjustable by a wriggler
e * 2 deflecting cavities at 3 GHz

74\‘@%&2& ot An extraction kicker

9/5/2011

IPAC11 - TBTS Experiments in the CLEX-CTF3 Facility

DELAY LOOP

DRIVE BEAM

COMBINER



	Two-Beam Test Stand Experiments in the CLEX-CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	The CLIC / CTF3 Facility
	Great Flexibility of the Drive Beam
	The Probe Beam
	The Two Beam Test Stand
	Demonstration of Two Beam Acceleration
	Acceleration performances 
	Breakdown Detection
	Breakdown Rate
	Kick Measurement during Breakdown
	Future Experimental Program
	Conclusion
	The CTF3 Drive Beam Generation


<<

  /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



