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SXFEL

E

Shanghai Soft X-ray F

h-".—q"!"

Parameters Test Facility User FEL-1 User FEL-2 Unit
FEL type HGHG-EEHG HGHG-EEHG SASE

Self-seeding
Output Wavelength 9 2~10 1.2~3 nm
Bunch charge 05~1 ~0.5 ~0.2 nC
Pulse length (FWHM) ~0.5 0.03-1 0.03-1 ps
Peak current ~0.5 0.7 0.7 kA
Rep. rate 1~10 10~ 50 10~ 50 Hz
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M n Motivation

FEL Facility Experiment

el R R R
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wo IO

To acquire ultra-short and high-brightness light :

tunable

delay

probe sample

i

10 ps microscope

calcite calcite filter

pump

Time-resolved experiments :

The precise synchronization between the e Require high temporal resolution &

electron bunches and the seed laser pulses in stability

three-dimensional space * Reduce the timing jitter of the electron

bunch, correct timing drifts

measure ~ Beam arrival time (Longitudinal) measure Beam arrival time
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W Me asurement scheme selection

* Complexity * Inexpensive

Electro-optical detection scheme , RF based phase detection scheme
bunch E f
%E arrival ti;ne jitter ~\I\~ ! Le [ N § @
ég’ _L E Resonator »’:’ _: Trn:: :% TMgqq a
0 _A_ oM _A. i Beam Trajectory | : | '(5)( ;;: "“.“ 4 ) g, ’ ..... \\:
) e | s
=P | i1 ol Gaia AN
6l timing [ps] : foe I3 Fre;“:‘;ncy
(relative to optical reference) :
; Discuss:in this talk
* G@Great cost i e Sj
e Better performance ] Simple * Rugged

Bock M K et al. Recent developments of the bunch arrival time monitor with Lorenz R, Sabah S, Waldmann H, et al. Cavity-type beam position
femtosecond resolution at FLASH[J]. WEOCMHO02, IPAC2010, Kyoto, Japan, 2010. monitors for the SASE FEL at the TESLA test facility[R], 2003.
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yp ical RF BAM System Overview

Timing Distribution System ~ <«-----------

» When an electron beam enters into the cavity, it will

. Generatingi a beam
Local Oscillator induced RF'signal

Generating a LO signal at | m e e
specific frequency

Phase detection

v Trigger
/\/\/\/\/\/\/\A/\/\/ Realize pha§e detection
_______________________ M"_"_"_"_""_“_’____ and correction
© RF Front-end " Signal Acquisition
RF signal down conversion IF signal digitization
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Typit caI RF BAM System Limitation

W

e L e L EE R e Timing Distribution System <+«——--------;
o 8 Y B i Feedbacki
] = __SeedLaser i
BAM !
b - L A |
! v 4 i [ 1 !
- e »------ E S ) SR e
i RF Gun Chicane Accelerating Structures . .__i i Chicane .Un;at:s. i
| Trlgger: ' Clock |

Local Oscillator RF Front-end

’VWWWWMMM I |gnal Acquisition ﬂ Phase detection

Limitation: Require a high stable reference signal SXFEL environment:

- Long distance - Temperature and humidity control

- Temperature Erisch J. Beam Arrival Time ou.t5|.de the .tunnel. not good |

- Humidity Monitors[C],IBIC2015, Melbourne, - Existing environment noise outside
. . Australia, 13-17 September 2015 . .

- Physical motion the tunnel, physical motion

...... - alotofthingtodo.....
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Proposed scheme Two Cavity Mixing

€ Apply a BAM next to the injector to instead of the reference signal

Laser Undulator Undulator

BAM3
RFGun | Linear Accelerator E _ i _
: e e e _1 !
1 - e 1
1 1 :
1 |
! b Advantages:
1 . .
i RF} | RF o The two BAMs have similar features, such as
! temperature sensitivity
1 . . .
R Mixer o Temperature inside the tunnel is much stable
: T o Efficient for self-seeding FEL:
Mixer IXET o Focus on the beam flight time
o Short distance
o Smaller interference
_______________________________________ }
I 1
@ Laser shotnmse SASE blyncl*mg chicane h:ot noise seec!e?' l?u‘c.h ng
Linear Accelerator 1st undulator - - \ " o undu!a.ter. .
- I ............ - :I I e
Linear Accelerator SASE FEL seeded FEL
RF Gun BAM
BAM M2 BAM y
#1 42 slit 43

Self-seeding FEL: Install one BAM at chicane’s entrance and exit, respectively
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W - BAM Cavity

* Extract energy out of the cavity to gain the information about the beam arrival time

Figure : 3-D mechanical drawing

. Parameters Cavity #1 | Cavity #2
! [ Frequency /GHz || __4.685 | - 4.72 |
Qo 4796 4835
Q. 1.8e5 1.9e5
QL 4671 4716
i R over Q/Ohm 107.2 107.9
U | Bandwidth /MHz  {|  1.002 1.025 |
: _ . T /ns | 318 318 |
Figure : 3-D mechanical drawing L —  Eeememememeememmmeeee

. S BEBERBILIILIAIEE
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W Thg installation of BAMs at SXFEL

RF Gun Linear Accelerator Undulators
Seed Laser
M- fli_ LU L1 FaX LT oY T FaX T IRETCEER
i imnm mnnn mn mnrn
S-band  Chicane C-band Fi'st Stage {FEHG)  Second Stage (HGHG)
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-ypical RF based phase detec-
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Typical RF based Phase Detection Schematic

[ Central control room ] ‘[ Online/Offline Process & Correction J

Cavity#1:
4685MHy BAM Front-end
Mixer
ADC
BAM BPF * BPF -
01 board
Bandpass filter
_ IF : 44 MHz
Mixer 119 MHz
BAM BPF BPF > 16bit
2 v
Cavity#1: BPF Power Amplifier
4685MHz
BPF Trigger Clock
£\
4641 MHz U 4641 MHz 10Hz HOMHz
Local Oscillator A B |« Timing System
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Typical RF based Phase Detection Results

y @ W«
\'a 4 o o o o

5000 :
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Figure 1: The IF raw signal
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Time [min]
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Figure 3: The arrival time of BAM-01
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Figure 2: The IF signal frequency spectrum
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Figure 4: The arrival time of BAM-02
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W" Typical RF based Phase Detection Results

5 | | | | | ~—BAMO1 : 1.28 ps =26/
~BAMO2 : 1.3 ps S

—_ 0 | | o 28

° L 8|4 ” 3 "” g% < -30r
_g ﬂ“"l ||| ]: “ |i |l|| ‘I' il W || ke LE

-‘_é o J H %627

c © _ayl

= I!_ 2 34
S -2 S

g e -36/
o

m -38f

5 10 15 20 25 30 35 40 30 32 34 36 38 40
Time [min] Beam arrival time-BAMO1 [ps]
Figure 5: The beam arrival time deviation Figure 6: The correlation between the two arrival time
68.4 ‘
* Bunch arrival time deviation :

68.2 : o 1

BAMO1: 1.28 ps BAMO02: 1.3 ps
* Beam flight time deviation: 93 fs

* Possible jitter source:
e Disturbed reference signal

(0]
Koo
|

67. I L ' i'

Beam flight time [ps]

67.4] 1 * Non-optimized electronics
72 1 4 45 g0 o5 s 4 40 * Environment: temperature...
Time [min] * long RF cables

Figure 7: The beam flight time deviation
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Beam Flight Time Detectio

two-cavities mixing

BAMO1
BAMO1 & BAMO?2
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W"' Duql:gg_vities Phase Detection Schematic - Bamoz

BAM Front-end Timing System
. ) ) Clock
Cavity #1: Mixer Trigger 1 1 119MHz
4685V Hz 35 MHz
' == BPF > BPF >
Cavity #2:
4720MH;
BAM |——=—% BPF 4’} . ADC
Mixer
0L 720mm: 35 MHz) o
=== BPF : BPF > oar
Power Amplifier
4685NIH3z
' | BPF
—_— Bandpass filter
{ Central control room } |:>[Online/0fﬂine Process & Correction ]
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al-cavities Phase Detection Results -8amo1

U VU O
A A & o o o

x10*
: : : : : 6 ‘
5000 —BAMO1-L 35.5 MHz-" —BAMO1-L
—BAMO1-R 5 : —BAMO1-R]|

Amplitude
o
Magnitude
@

09246 18 _ 2 22 24 26 e
Time [us] Frequency [MHZ]
Figure 1: The two IF raw signal Figure 2: The two IF signal frequency spectrum
0.4 0.2
0.3 . A -
7 02 7 ey
_gon; g
£ 0 E
5 5
= -0.1 =
3 3
m -0.2 R m
03 1
0% 5 10 15 20 25 30 35 40 0% 5 10 15 20 25 30 35 40
Time [min] Time [min]
Figure 3: The flight time (IF1) Figure 4: The flight time (IF2)
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W al-cavities Phase Detection Results-s84anmo1

0.4 ‘ ‘ ‘ : : L
~BAMO1-L:66fs| * Beam flight time deviation :
I | ~—BAMO1-R : 37 fs|

09 ‘ " IF-01:66fs  IF-02:37 fs

302 -

GJ @

'.g 0.1 .'

5 * Limitation:

S * Electronics

o -0.1] . .

0 '] * Larger environment noise:
0.2 - near injector, outside tunnel
03 | L | | | | | | * Cavity port & transmission

0 5 10 15 20 25 30 35 40

Time [min] difference
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MMBuaI cavities Phase Detection Schematic - Bavo1 & BAMO2

This setup is similar to the beam arrival time experiment, the only difference is the

reference signal BAM Front-end Timing System
I ) Mixer Trlggerﬂﬂ CIOCk \
| 4685MHz RF IF -1 444\/IHZ 119MHz
: — 5 2 > BPF
] T 4799MH Power Amplifier (o
y4
| B BAM |~ *LBPF -} ADC )
~ SR = S sy = - - g - - - - - - - DT - -
02 |—= BpF board
— 35iMHZ
BPF BPF
4720MHz Mixer
— Bandpass filter

{ Central control room J»[Online/Ofﬂine Process & Correction J
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Dual-cavities Phase Detection Schematic -8aMmo01 & BAMO?2
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Figure 1: The two IF raw signal

Beam flight time [ps]
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Figure 3: The flight time (IF1)
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Figure 2: The two IF signal frequency spectrum
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Figure 4: The flight time (IF2)
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W Dual-cavities Phase Detection Schematic

0.8 [~IF-2: 102fs
06 | —IF1:51fs1«  Beam flight time deviation :
Eo4 T IF-01:51fs  IF-02: 102 fs
é 0.2hl yid Hglb i+ Possible jitter source:
2 o * Beam jitter
5 .0 2100 oL TP AL * Electronics
m_0_4 - b L ] * Transmission, cavity difference
08 10 20 30 40
Time [min]

Figure 1: The two beam flight time deviation

68.4

" [~—93fs

Typical scheme vs. Two cavity mixing scheme:

[o)]
oo

* Reference signal : not stable (transmission)

»
~
(o]

e Two cavity mixing scheme can get better
performance
( beam flight time measurement)

(o]
~
D

Beam flight time [ps]

)
N
>

67 5 10 15 _20 25 30 35 40
. . Time_[min] L.
Figure 2: The beam flight time deviation measured

by the typical RF based phase detection scheme
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M \ Conclusion

v" Four dual-cavity BAM has been designed, fabricated and installed at
SXFEL

v" A two cavity signals mixing scheme to measure the beam flight
time/beam arrival time has been proposed & useful for SASE Self-
seeding FEL

v Measured beam flight time via Typical vs. New Proposed scheme:

measured best results: 37 fs
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M T Future Work

» Place the RF front-end & ADC inside the tunnel

mmm) shorten the RF signal transmission length

===) stable environment, such temperature, vibration, noise
» Optimize the RF cables
» Optimize BAM RF front-end electronics

» Optimize phase algorithm

2018/9/12 24
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Thanks for your attention

Contact: caoshanshanl1992@sinap.ac.cn

Li&@% s dt iz

IBIC 2018 : Fa A
ShanghsiChiba Shanghai Synchrotron Radiation Facility

2R TS AT IS Y4

SINAP Shanghai Institute of Applied Physics, Chinese Academy of Sciences





<<
  /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


