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m  Completed in 2013, and being operated
m Developed Main-linac

1 Development items
Cavity
Input coupler
Beamline HOM absorber
Tuner, etc. ERL2019

1 HIP ferrite of new-type 1B004
1 Comb-type RF bridge

1 Two kinds of thermal anchor
at 80K and 4K



Cooling Cycle Test

m Controlled temperature pattern
1 RT - 80K (3 days) = keep (1 day) > RT (3days)

m Results of surface inspection *
1 Cracks occurred especially near taper “TH P SL < Cold stage
"10mm _ ’ :

Vacuum
chamber

Absorber
model|

refrigerator

W Other matters of concern

~1 Total length (cavity + beamline + absorber) is long
m low effective accelerating field

1 Source of gas and dust
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" J
Desirable HOM attenuator properties

0O ability to install near the cavity not to decrease the
effective accelerating field

0O effective cooling to avoid temperature rise for high
power of HOMs

O separation of RF absorbers (ceramics and ferrites)
from the cavity vacuum to avoid sources of outgas
and dust

O compactness to reduce the cryomodule size
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Desirable HOM attenuator properties

ability to install near the cavity not to decrease the
effective accelerating field

@ effective cooling to avoid temperature rise for high
power of HOMs

separation of RF absorbers (ceramics and ferrites)
from the cavity vacuum to avoid sources of outgas
and dust
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Desirable HOM attenuator properties

ability to install near the cavity not to decrease the » High-pass filter

effective accelerating field in principle
@ effective cooling to avoid temperature rise for high > connected to
power of HOMs WG

separation of RF absorbers (ceramics and ferrites) » Possible
from the cavity vacuum to avoid sources of outgas

and dust
)(compactness to reduce the cryomodule size

How about Coaxial-Waveguide converter?
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Coaxial-waveguide converter type

Clame to ramge: (Min: 04 Max: 10007

Type E-Field (peak)

Monitor e-field (f=2000) [1]
Componerit bz ﬁ
Maximun-80  1906.27 ¥/n at 0 / 4.34 / 335.985 x

F requency 2000
Phase 90 degrees

2000MHz
HOMs

ERL2019



Coaxial-waveguide converter type

Clame to ramge: (Min: 04 Max: 10007

Clamp to range: (Min: 0/ Max: 500) Vom
500
467
430
398
367
336
305
278
242
211
180
148
17
85.9
54.7
i
Type E-Field (peak)
Monitor e-field (f=2000) [1]
Componerit bz
Maximum-30  1906.27 ¥anoat 0/ 4.34 / 335
F requency 2000
Phase 90 degrees
Tupe E-Field (peak) -

2000M HZ !Zﬂgiiém zl;;ield ($=1500) [1] l

Maximum-30  1842.91 ¥/m at 0 / 4.34 / 345.328

H O M S Freauency 1500 =

Phase 90 degrees

1500MHz
Cutoff Freq.
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Coaxial-waveguide converter type

Clame to ramge: (Min: 04 Max: 10007

Clamo to range: (Min: 0/ M= 500)

Clame to range: (Min: 0/ Max: 1000 Vi
100
9.2
854
9.7
734
577
5049
54.7
48,4
Tvpe E-Field (peak) 297
Monitor e-field (f=2000) [1] 23.4
Componerit fbs } S . g
Maximum-30  1906.27 ¥anoat 0/ 4.34 / 335 '
F requency 2000 0
Phase 90 degrees
Tupe E-Field (peak)
2000M HZ Monitor e-field (£21500) [1]
Component ths
Mascimum=30 184297 W/moat 0 / 4.34 / 345.3%
H O M S Freauency 1500 o
Phase 90 degrees >
Type E-Field (peak) -

1 SOOMHZ gz;;:):;nt Z;ie\d (£=1300) [1]
& x

Maximum-30  1907.12 ¥/m at 0 / -4.34 / 314.015

Frequency 1300
C u tOﬁ F req . Phaze 90 degrees

1300MHz
Acc. mode
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" J
Coaxial-waveguide converter type

Clame to ramge: (Min: 04 Max: 10007

Clamo to range: (Min: 0/ M= 500)

500
461
398
367

a
Clame to range: (Min: 0/ Max: 1000

Type E-Field (peak)
Monitor e-field (f=2000) [1]
Componerit bz

Maximum-30  1906.27 ¥anoat 0/ 4.34 / 335

Frequency 2000 0
Phase 90 degrees
Tupe E-Field (peak]
2000M HZ Mon i tor e-field (=1500) [1]
Component ths
Maximum=30  1842.91 V/m at 0 / 4.34 / 345.32
H O M S Freauency 1500 &
Phase 90 degrees >
Tuvpe E-Field (peak) “

1 5OOMHZ gz;;:):;nt Z;ie\d (£=1300) [1]
& x

Maximum-30  1907.12 ¥/m at 0 / -4.34 / 314.015

Frequency 1300
C u tOﬁ F req . Phaze 90 degrees

1300MHz
Acc. mode

m Acc. mode cannot transmit through waveguide [> But, Large
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Coaxial-Waveguide
Converter

Can be made smaller?

ERL2019
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C-Shaped Wave Guide (CSWG)

> P D

Coaxial-Waveguide |
Converter '
Can be made smaller’?

&
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Characteristics of CSWG

m High-pass filter in principle and Adjustment-free
m Easy cooling of inner conductor through connection plate
m Easy convert to coaxial-line T meas CSWG
20 | == meas. Coaxial — 1
m Compactness 0 oo e
G 20 [
T et S S S —
R T A
CSWG RWG IS W 2
-120 : LA I ,,,,,,,,,,,,,, S
_140() 560 '10‘0_0\ 15i00 20i00 25i00 3();00

) Frequency (MHz)
S=4.6 : area ratio

Same cutoff frequency

ERL2019
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Cutoff Frequency

m general solution of TE mode in circular cylindrical coordinates

. ¢
E =C ]a;z/zw l[Al J, (k1) + A, Y, (k.r)]sin(vp - ¢,) -
E, = Cjkﬂ[Al J. (k) + 4, Y, (k) |cos(vg—4,) ‘
7t
V=
2 —¢,)

m Boundary Conditions

p=t9y=>E. =0 and r=a,b=>FE,=0
m Eigenvalue approximate solution

J, (ka)Y,(k.b)—J,(kb)Y,(k.a)=0 P

© a+b

m Cutoff wavelength

A :2—ﬂz2xﬂ_¢0
k T

c

x (a+b)

ERL2019 15
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Cutoff Frequency

m general solution of TE mode in circular cylindrical coordinates
)

E, =LY L4 g (ko) + 4,7, (k) Jsin(vp—4,)
r

k2

By = CLO L4 7 )+ 4, Y, (0 Jeos(v )
7T
V=
2(72-_¢0)
m Boundary Conditions
¢=i¢0 :>Er =0 and r:a,b:>E¢ =0

m Eigenvalue approximate solution
J,(k.a)Y,(k.b)—J, (kb)Y (ka)=0  , 2
‘" a+b

m Cutoff wavelength

A, =2—Ez2><ﬂ_¢0 x 7(a+Db)
k T

¢ Average circumference

ERL2019 16



CSWG model

"

m CSWG model parameters Parallel  Radial

I N N A N N O A
Outer diameter 42mm
Inner diameter 9mm  12mm 15mm 18mm
Parallel Radial
Connection plate
4mm 15deg 30deg 45deg 60deg
Cutoff frequency (MHz) 2115 1996 1822 1732 1783 1959 2180 2444
Length 65mm, 115mm, 165mm, 215mm (65~560mm)

m Measure S,,

ERL2019 17
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Calculation vs. Measurement

m Different

0

-60
-80
-100
-120
-140

Transmission (dB)

20 L
240 L

o
,,,,,,,,,,,,,,,,,,,
-

calc. 65 mm
-— calc. 165 mm
— —calc. 280 mm |

----- calc. 380 mm [}

""" calc. 495 mm ||

1000 1500 2000 2500 3000

Frequency (MHz)

20 ‘ , ‘ ?
0 LI calc. 15deg| ¢
-— calc. 30 deg
a 20 - = =calc. 45 deg
N/ I S
= 40 calc. 60 deg
.S ‘ ‘
Z 60
=)
g -80
s
= -100
4120
140 L eal N AV i \
0 500 1000 1500 2000 2500 3000
Frequency (MHz)

Transmission (dB)

Transmission (dB)

CSWG Length

Different Connection Plate Angle

1 ; !
o-Meas. .
20
60 | :
meas. 65 mm ||
-80 1 -— meas. 165 mm |
; — —meas. 280 mm ||
-100 | SNESEEE meas. 380 mm ]
S120 [ el gk S SRR meas. 495 mm | |
i R 3
-140 Lt i ! i i ‘ ‘ i
0 500 1000 1500 2000 2500 3000
Frequency (MHz)
20 ‘ ‘
oL meas. 15deg| i i i
-— meas. 30 deg
20 1| —— meas. 45 deg|~—
40 L meas. 60 deg| i
0 - Meas SR N P }
280 | :
100 g
2120 SRR~ J
I 1 3 ; 1
140 | ] L i L i
0 1000 1500 2000 2500 3000
Frequency (MHz)

O.D. 42mm
|.D. 18mm

Connection plate: Parallel
Cutoff freq. 1732MHz

O.D. 42mm
|.D. 18mm
Length 560mm

Connection plate. Radial
Cutoff freq. 1783, 1959,
2180, 2444MHz

m Measurements well agree with calculations

ERL2019

18



CSWG-HOM Coupler with TESLA Cavity

/

|

Coaxial lin
for output

1al line

Coap

ERL2019 19



" S
Q. of Acc. mode

<

® meas.-27mm calc.-27mm ;
B meas.-12mm -— calc.-12mm Insertion Length
¢ meas. -8mm = —calc. -8mm
Y meas. 3mm = --==-=- calc. 3mm
; B meas. 8mm = ----- calc. 8&mm
10 [ [ [
10" O.D. 42mm 1
o .D.  25.8mm -
o 0 Connection plate: Parallel EJ
< e
£ 10" Cutoff freq. 1485MHz 7
5 A%

[S—
S
=]

—
S
<

Insertion Length

[S—
S
W

100 200 300 400 500 600 [7

CSWG Length (mm)

_>

X —-i CSWG Length

m Q. of Acc. mode increases
by increasing CSWG length

by extracting coaxial rod from beam pipe
ERL2019



" S
Q. of HOMs

® meas.-27mm calc.-27mm ® meas.-27mm —calc.-27mm
B meas.-12mm -— calc.-12mm B meas.-12mm -—calc.-12.mm
¢* meas. -8mm — —calc. -8mm ¢ meas. -8mm = —calc. -8mm
¥ meas. 3mm = ===-- calc. 3mm Y meas. 3mm = ----- calc. 3mm
H meas. 8mm calc. 8&mm ; #H meas. &mm = =--- calc. 8mm
10’ 1 i i ‘ i 10 ! ! ! ! !
TEM 3 ™10~
o ‘
O e T . 10° R St HRRRERE SR
o 10 : N o - : - o ; : : ; :
= e R Lo B 20 = L | n " u s
< % ~! P AR NI - o N - ~ AP
N3t IR WS ? . | N & g - - ST T~ 7N
E 1/3_____".3';,\*"%/- * \’o:'. .y E PR "\ ‘—3_—_’\3\” \q__?—‘_'\
RS I L A N R R a0 P L i L o |
107 Fram W a i e VB s P 10 i v ; v v
BRI 1 e A A
: o : Com JAlim i 5w oA, B
g ‘ R Y =-F PET TR b L AL T
0 100 200 300 400 500 600 0 100 200 300 400 500 600
CSWG Length (mm) CSWG Length (mm)

m Q. of HOMs
are independent on CSWG length
decreases by inserting coaxial rod into beam

Insertion
decrease decrease
length
CSWG increase Independent
Length P

ERL2019

pipe

O.D. 42mm

I.D. 25.8mm
Connection plate: Parallel
Cutoff freq. 1485MHz

1) Suitable insertion length for Q,,; of HOMs low enough

2) Suitable CSWG length for Q_,; of Acc. mode high enough

21



" A
EC1 or EC2 side

|
12 R S S e ECI1 |-
10 I e a
T 4+ EC2|| obD. 42mm
o I N A o N [.D. 25.8mm
= I - | Connection plate: Parallel
8 | ®
g 10 e A - B Cutoff freq. 1485MHz
> § g Ly Insertion length 3mm
T 1 e & _ ®* | CSWG length 495mm
I 9 D ’.A ,,,,,,,,,,,, o
4 e e ®s a i
10 LA Lo’
S AR A ea e
0 i i i 2 *
1000 1500 2000 2500 3000
Frequency (MHz)

m Q,, for acc, mode shows more than 10

m  TESLA cavity is asymmetric with two different shapes of the end cells to
enhance the field amplitude of the trapped mode in one end cell

m  Some HOMs show high Q;

m  HOM coupler installed at either EC1 side or EC2 side can keep Q. less

than 106 at least
ERL2019
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Cutoff Frequency

® D30 fc=1381MHz
1013 - e A D258 fC:1485MHZ
I D ST ¢ D21 fc=1631MHz
L A ¢ DI8 fc=1732MHz
g 100 i fffffffffff S
o ® e L e ]
é 107f ,,,,,,,,,, e “J£ ,,,,,,, ,,,,,,,,,,,, ) S
P I e ,‘f fffff |
10 . . Y
S e %6 . %gg Log |
() ‘
103 ”””””””””””””” . ”””””””””””””””” .A.?QA‘
i S ®. = ]
101 i i | o
1000 1500 2000 2500 3000
Frequency (MHz)

m As the cutoff frequency increases
Q. of acc. mode increases

Q. of low frequency HOMs increase
m since the some HOM frequencies become lower than the cutoff frequency.

ERL2019

O.D. 42mm
Connection plate: Parallel
Insertion length 3mm
CSWG length 300mm

23



-
Bending CSWG type HOM Coupler

m CSWG type HOM coupler requires a long pipe so as not to affect the
accelerating mode

m No bending of CSWG type HOM coupler requires large radial size of
a cryomodule

m Bending CSWG type HOM coupler is practical

ERL2019 24
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Bending Angle

10" | | |

-oe o o o
R O .
o ewee o o

External Q
500
|

o/ S S S S SR SO SUR N SR SR .

10 — Bending Angle
‘ —®—1nside -

10° [ _

0 —&—gide

51 |

10 —— outside |: -

ot E

Bending Angle (deg) ; / %

m Q. are almost same regardless of bending angle
m except for the 90-degree bending of the inside connecting plate

ERL2019 25



" I
Q. for connection plate direction

T 1 -~ Straight|, oD, 42mm
N R 4 Inside | |p. 258mm
A | ¢ Slde. Connection plate: Parallel
T A v Outside [ Insertion length 18mm
108 ——————— P R CSWG length 420mm
% 0 e f‘ 777777 - | Bending angle 45deg
£
‘:."2 10° @gvv """" )
= R S \ I ‘,,)] ,,,,, v
y @
L , ! ! *
ot - i "%w%‘ ”””” |
N S R /\\)A/ ,,,,, . _
102 \ \ T/
1000 1500 2000 2500 3000
Frequency (MHz)

m Outside connection plate direction is preferable for the Acc. mode

m Suitable connection plate directions vary for HOMs
but the differences are little

ERL2019 26



"
How to Fabricate: plan #1

cutting

grooving

m Materials: pipe, cylindrical rod, and plate
m Processes: cutting, grooving, and welding
m Problems
1 Welding process is complicated
1 Lack of pipe of suitable size (expensive)
1 Groove width of pipe gets narrow under the influence of residual stress
1 Distortion due to welding

ERL2019 27



" A
How to Fabricate: plan #2

welding

3 o -

: ; | \ Lt 4 <I\ é u CUttIng
) )1 ; '] ) press-

half pipe #1 half pipe #2 with ' half pipe #2 with half pipe #1 forming
connection plate connection plate

Press-forming of 2 kinds of half pipes
Materials: plate
Processes: press-forming, cutting, and welding
Problems

Need to make 2 kinds of molds

It is possible to make whole bending parts with one press-forming.

m This reduces the working process, but increases number of molds (bending and straight)
ERL2019 28




" J
Summary

m CSWG has good features for HOM attenuator
High-pass filter
Easy cooling of inner conductor
Easy conversion to coaxial-line
Compactness

m CSWG type HOM Coupler realizes good damping properties

High Q. for acc. mode
Low Q,,, for HOMs

ext

m Bending CSWG type HOM Coupler

Q.,; are almost same regardless of bending angle
m except for the 90-degree bending of the inside connecting plate

Similar properties to straight CSWG

m Fabrication is under investigation

ERL2019 29



Thank you for your attention




<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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.)
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [540.000 720.000]
>> setpagedevice


