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1, - INTRODUCTION,

In the 350 MeV Frascati linear accelerator positrons are produced by a low energy (65
MeV) electron beam striking a copper target. Downstreamn from the target, positrons are fo-
eused by a short focal lenght magnetic lens and by eight long solenoids surrounding the acce-
lerating sections,

The magnetic lens is used to match the emittance of the outcoming positrons (small di-
mensions and large divergence) to the acceptance of the Linac (large dimensions and small
divergence). In order to achieve this matching, a very high field short lens is needed., The
original 1.8 Tesla D.C. lens has been in operation until june 1980, A schematic view of the
focusing system is shown in Fig, 1,

I L .~ WAVEGUIDE

r}” ) Lx.\m{r ~
\ \
. AN
\ i

-

",
[ m—_—

/ - - . |
i i ;
] {. \ 21
S TS
X
l ! \

i " T et Sk
L ‘ ) o
CONVERTER - BRIOGE ~~ BOLENGTGHZ —

FOCUSING LENS  COILS FIG. 1




-9 .

Since the beam pulse lenght is 4 ps at 4 200 Hz repetition rate the effettive duty factor of
such a D, C. lens was less than 10-3,

The D. C. lens was placed outside the vacuum chamber and the converter wig ingide the
lens, to have the positroh gource immersed in the uniform field region,which made the conver
ter hard to get at for maintenance,

This matching section has now been replaced'with a mechanically simpler new one, in
which a small coil pulsed at 200 Hz maximum repetition rate is ingerted(l), A similar magre -
tic lens for positron focusing, working at 50 Hz, has been installed stme time ago on Linac I
at Desy(z) and a good capture efficiency has been obtained.

A Fortran program has been written, which calculates the acceptance of the matching lens
and of the focusing system and the total positron current at the end of the Linac, in order toicom
pare it with the calculations already done for the old lens(3:4:5) The results of calculations and

measurements performed on the system are presented,

2. - CHARACTERISTICS OF THE MATCHING LENS,

Fig. 2 shows the axial magnetic field B, and the radial field By of the old lens together
with the fringing field of the long solenoid N.5 and of the bridge coils, which. were uged to I%éi_r_l_

tain a uniform field in the region between the lens and the solenoid (Varian m.eas-urements(m;).
;
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FIG, 2 - Old focusing system fields.

The new lens is a small copper coil and has been installed inside the vacuurn chamber, jué‘t‘
behind the converter {see Figs. 3 and 4). The magnetic field of the pulsed lens has been calc}i

lated from Biot-Savart's law integrating on the current distribution and neglecting empty spa-
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fFocysine Lens | ces between conductors(2),

The integrations have been performed
numerically, using Simpson's method, and the
integration step has beén chosen to obtain a
relative error of less than 1%,

Pig. 5 shows the axial magnetic field

{ B, and the radial field B, (r = 0.5 cm) along
the axis for two coile with the following cha-

racteristice:
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FIG. 5 - New focusing system fields,



a) two layers of 8 turns each b) two layers of 10 turns each
length L =4,5 om L =55 cm
internal radius R, =1.35cm R, =1.35cm
external radius R2 =2.15 em Ry =2.15 em
, i i . o
current density J =2.3778x 10° Am-2 T =2.3778x10% Am

Fig. 4 represents only the region between the converter and the beginning'of the first ac-
celerating section ; the distance between the coil and the converter is 4z = 0.5 em. In this cal-
culation we have neglected the effect of eddy currents induced on the converter, which is out-
side the lens, but immersed in its pulsed magnetic field, When the lens is powered at 40 KHz
the skin depth for copper is 0.3 mm, therefore we assume that the magnetic field drops to zero

1 mm inside the converter. To give a rough estimate of this effect, we assume that the ma-
gnetic field remains unperturbed on the lens edge and vanishes in the region between the ldns
and the converter. The shape of the old lens magnetic field was almost rectangular and the axi
al field on the positron path was near its maximum all along the lens ; the radial fringing field
appeared only at the output edge. V-

The new lens has a bell shaped field like that of a short solenoid and is placed outside the
converter. The positrons therefore see a lower average axial magnetic field, but cross the ra-
dial fringing field twice, once at the input and once at.the output of the lens,

The calculétions reported in the following show that the two lenses give nearly the same

results as already demonstrated at DESY(2).

3. - POSITRON DISTRIBUTION AT THE CONVERTER,

The distribution of positrons coming out of the converter is not known with good accuracy;
therefore we used approximate formulas from experimental measurements and values computed
with Montecarlo methods(7). _

Measurements made at Orsay and reported in Ref, (8) give the forward positron yield for
an incident electron energy in the range 55 MeV < E. <220 MeV ; the converter material is lead
and its thickness varies between 0,5 X, and 3 Xq (Xg = radiation lenght).

The yield does not change much with positron energy ; for values of t around 1.5 X, it is

roughly given by :

+
dN c10-4 . -1 -1
R4 N 2.4x10 (EMeV' 25) MeV~™ " sterad™* |
We agsume a uriform energy distribution in the range 5 MeV < E+ <15 MeV, For the radial and
angular positron distribution we used the values from the Crawford and Messel(7) tables,
The values corresponding to an electron energy E_ = 65 MeV and a target thickness t =
= 0.75 Xy are obtained by linear interpolation and shown in Table I for a copper target and a

lead target,



TABLE 1
E_=65MeV; t=0.75 X, 9 E_= 65 MeV; t=0.75 X,

R/X, Copper Lead (rad) Copper Lead
0.02 0. 08 0.08 0.02 0. 005 0.003
0, 04 0.24 0.24 0,04 0.02 0.01
0.08 0. 47 0. 43 0,08 0.06 0.06
0.16 0.75 0.72 0.16 0.20 0.21
0. 32 0.93 0.91 0. 32 0. 49 0.52
0. 64 0.99 0.99 0. 64 0.82 0.85

1.28 1.00 0.99
/X, | 0.18 0.16 b 0. 49 0.49

The angular and radial distributions at E4 = 10 MeV and E, =20 MeV are almost the same,
so that we assume they are independent of energy in the range considered, Table I shows that
about 70 % of the positron beam is emitted inside a radius T and an angle 3, and ~95% of the
beam is inside 2% and 25., We have therefore assumed a gaussian distribution for r and &
with r.m.s. width T and 5’

Both for coppér and for lead about 70 % of the positrons are emitted inside a radius T =
= 0.16 Xq ; therefore in order to minimize the source radius we should use a material with high

density and small radiation lenght.

For copper D= 895 gj/cm3 Xo ™ 1.45 cm ,
For tungsten . D=19.1 g/cm3 X, = 0.36 em ,
For gold D= 19,3 g/cm? X, = 0.34 em ,

With a high density element like gold or tungsten the source radius is about a factor of

four smaller than with copper,

4. - TRACKING PROGRAM,

The program "LEPOS" calculates the positron path from the converter to the input of the
accelerating section N.5 by integrating the motion equations step by step with the Runge -Kutta

(9)

method'”’., The final positron current in a 1 % energy bin is calculated.
In cylindrical coordinates, the initial conditions of the particle are determined by the fol-

lowing variables:

1) = energy ;

=
"

distance from the accelerator axis:



= coordinate along the accelerator axis;
= angle between the particle momentum and the z axis;

= azimuthal angle ;

2 K| & N
il

= angle between the transverse momentum of the particle and its radial com-
ponent,

For each positron energy, random initial conditions are given with the following distribu
tion function:

271(9%2 2705 52
e 9, o, B) - re T 12X g -9 @d)

in the range:
0< 3%£0.3 rad ; 0<r €3 mm: 0<ca<g2m,

The motion equations are solved step by step and for each step the condition r< R ., i%
checked ; Ryay (1 cm) is the free half aperture of the accelerating section, At the beginning of
section N, 5 it is checked that the positron coordinates are accepted by the Linac focusing sy-
stem, which is approximated by a continuous solenoid with uniforrm magnetic field (0.24 T) all
along the Linac,

The final energy spread of the positron beam is calculated taking into account the phage
spread of the electron bunch at the converter and the phase shift due to different paths of the
posijtrons in the lens and in the solenoids. The formulas are given in Refs, (5) and (10),

The positron current hasg been calculated in two cases: pointlike and extended source.

The width T of the source is given by the combination of the width of the incident beam and the
width due to multiple scattering in the target; we have asgumed T =1 mm.
For.pointlike source the maximum accepted angle at the converter is calculated and then

the accepted solid angle ‘QPS is:

L)) *
sMAX g9 N9 max 9.2 N9
Qpg = Z:rv/ e #°/ (29 )s:"LrM? dd E"Zn/ e’ 37/ (2 9 )0dﬁ* =
Yo 0
2 52
= 275 02(1 - e 0max/(20 )) .

As O

nax 18 quite sm’all, we use the approximation sind ~ 4,
For the extended source we define an accepted solid angle ‘QES as the mean value of the
production solid angle of positrons accepted at the end of the accelerating structure,

The accepted solid angle Q(E) has a maximum for an energy E, and drops to zero in an
interval AL,

In order to obtain the total acceptance we calculate Q(Ei) for a set of energies E; in the
interval AE and add all .Q's up. The final positron current is:

1 _dNt
- N- dEdQ

1+’1

(2, Q&) 4E) -

= 3 —4L ) (E 3
1.2.4x107% (Byp oy -25) (25 QE) 4By o) .



5. - RESULTS,
The expected positron curreént has been calculated for the following configurations of the
focusing systern:
a) D, C. magnetic lens described in par. 2, The magnetic field is shown in Fig. 2, The conver-
ter is inside the lens,
b) Pulsed magnetic lens as described in par. 2, The magnetic field is shown in Fig, 5a. The di-

stance between lens and converter is Az = 0.5 cm, and the effect of eddy currents is taken
into account,

¢) and d) Pulsed lens described in b) ; only the length is changed to L= 5.5 cm and Lg= 6.5 cm.

e) Same configuration as c); but eddy currents effect is neglected.

f) Same configuration as c), The distance between lens and converter is varied from 0.5 cm to
1 cm,

g) Same configuration as c). The maximum magnetic field is increased by 30%.

h) Same configuration as c). Bridge coils off and solenoid N, 5 fringing neglected.

The characteristics of the focusing system in the various cases are summarized in Tab-

le II; the computed accepted solid angles are reported in Table III,

TABLE 11

Bmax N I L Rq Ry A4z

(T) (KA) (em) (em) (em) (cm)
a) 177 | —mee- 0.546 | 6.2 --- -
b) 1.7 | 2x 8 5.02 4.5 1.35 2,15 0.5
c) 1.77 | 2x 10 4.59 5.5 1. 35 2.15 0.5
d) 1.77 | 2x12 4.34 6.5 1.35 2.15 0.5
el 1.77 | 2x10 4,59 5.5 1.35 2.15 0.5
£) 1.77 | 2x10 | 4.59 5.5 | 1.35 2.15 1.0
g) 2.25 | 2x 10 5.83 5.5 1.35 2.15 0.5
n2 1.7 | 2x10 | 4.5 | 5.5 1.35 | 2.15 | 0.5

1 Eddy currents in the converter have been neglected.

2 The field of the bridge coils is zero and the solenoid N. 5 fringing
field is neglected,

The values of ’ﬂmax and of the accepted solid angle Qpg for pointlike source as func-
tions of energy are listed in the first two columns of Table III, The third and fourth columns
show the value of the accepted solid angle for an extended source (* = 1 mm) ; in the first case
the values are calculated neglecting the final energy spread and in the second requiring a rela

tive energy spread of less than 1%. The values of Table Il are plotted in Fig. 6 for configura-
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tions a) and b), and in Figs,

7 and 8 for configurations b), ¢) and d).
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The total acceptance of the system is calculated from the values of Table III as :

‘Ei Q(Ei) AEi and the final current is then obtained,

The results are given in Table IV in the first column the value E. of the energy corres-

ponding to the maximum accepted solid angle Q; in the second column the energy interval for

which Q is greater than 0.025 sterad ; in the third and fourth column the final positron current

for pointlike source and for extended source respectively : in the fifth column the final positron

current in a 1% energy bin, As it can be seen from Table IV, if we require a final positron

energy spread of less than 1%, the final pogitron current is not very sengitive to the lens para

meters,
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TABLE IV_
Ips
E, AE Ipg | lms | AB/E < 1%

(Mev) | (Mev) | (mA) | (ma)| (ma)

a)| 9.5 3.6 | 1 1.2 0.8
by | 8.5 5.7 | 1.8 | 1.3 1.1
c) !l 10.0 3.2 1.5 1.2 0.9
d | 11.5 3.5 1.2 1,1 0.9
e)] 10.0 3.6 1.4 1.1 0.9
f)] 10.5 3.2 1 1.2 1.0
gl 12,5 3.5 1.4 1.1 0.9
h) 9.5 3.3 1.3 1.0 0.8

In fact if the angular acceptance of the lens increases, the phase shift due to different paths
in the lens increases too and so does the final energy spread. Moreover the posgitrsn distribution
at the converter is nearly uniform in @, ¥ and E in the range of interest; therefore a variation
in the focusing system parameters changes the set of ¢, ¢ and E corresponding to the maximum
acceptance, but does not appreciably modify the final positron current.

The results of Table IV illustrate how different parameters affect the final current,

We want to compare the efficiency of the old D. C, lens (item a)) with the new.pulsed one
(item b)), Trom Table IV and Fig, 6 we see that the pulsed lens gives a final current ~10% grea
ter than the D, C. lens (see also Ref. (2)), if we do not consider the final enérgy spread; more-
over if we require a final energy spread smaller than 1%, the fraction of current within this in-
terval is larger for the pulsed lens.

The difference between the two lenses is mainly due to their different lenght: the focal pla
ne of the new lens is nearer to the converter giving a larger angular accéptance, In fact the lehs
of item ¢), which is similar to lens b), but 1 cm longer, gives nearly the same results as the
old D. C, lens. The dependence on the length of the lens is showninFigs. 7 and 8 where three
lenses of different lengths are compared.

The effect of eddy currents in the converter is not significant, as it can be geen by com-
paring ¢) and e),

If we vary the distance between lens and converter from 0.5 ecm to 1 em (see c) and f)) the
current for pointlike source decreases, but for an extended source it is nearly the same, If we
increase the magnetic field of the lens (see c) and g)) the acceptance does not change, but the
energy Eq increases linearly with magnetic field ; as we consider an udiform energy distribu-
tion of the positrons, this does not affect the final current,

Comparing c¢) and h) we can see that the fringing field of solenoid N, 5 and the field of the
bridge coils raises the total current Ipg by ~10%, From this calculation lens b) appears to be

the best choice; within our approximations it gives the maximum positron current,
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For technical reasons it is not worthwhile to try and get a better acceptance by further de
creasing the length of the lens, while keeping the same field integral,

A way to increase the positron current is to reduce the source radius by optimizing the fo
cusing of incident electrons on the converter, or using a converter with a smaller radiation length,

The lens which has finally been installed on the Linac (see Fig. 3) is similar to lens b), but
has 15 turns instead of 16, so its maximum field is slightly smaller and will capture lower energy

positrons. This might give a slightly lower efficiency due to the lower positron yield for energies
E.< 5 MeV.

6. - THE PULSE GENERATOR,

The focusing lens is powered by a pulse generator located outside the Linac tunnel for ca-
se of maintenance and the connection to the lens is made via twenty 30Q coaxial cables in pa-

rallel to keep the indiuctance of the link low.

A simplified diagram of the pulse generator is shown in Fig. 9 while the complete circuit
diagram is shown in Fig, 10,
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The discharge of the capacitors C through the lens L produces the reduired magnetic field
pulse. The switching element is an EEV CX 1549 Deuterium filled thyratron, synchronized with
the Linac beam pulses, The series LgDg allows the recovery of part of the energy stored in the
capacitors, so that the supply has to provide only the power digsipated by Joule effect,

Apart from resistive, the charging voltage of C is twice the supply voltage.

The inductance L of the lens {the lens is shown in Fig. 3) plus the cohnection cables is
2~ 3.5 uH,

With:

2C = 5 uF and Vo = 4kV,

the peak current in the lens is:

v
[ - ¢ -(RT/8Ly)

4400 A
p oL !
T

where

R =0.11 Ohmic losses in the pulse forming network;

I/ 2
o = —-2-1-]-—-- R L S 2.38 % 10° rad/sec damped angular frequency;

C 2
T 4L‘T
T/2 = 13 usec pulse length .

The capacitor voltage and the lens current during the digcharge time are ghiown in Fig. 11

(not to scale),

FIiG, 11

A typical set of operation pararheters is:

Supply voltage Vo = 2.2KkV
Charging voltage Ve = 4kV

Peak current Ip = 4,4 KA
Peak magnetic field Bp = 15 kG
Repetition rate = 200 p.p.s.
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Pulse length T = 13 usec
Charging inductance L, =03H
Recovery inductance Ly = 30 mH

Lens inductance L = 3.3uH
Energy storage capacitor C =25 uF/15kV
Average Ohmic losses W, = 3 kW,

The capacitors are water cooled and chokes L1, Ly are immersed in oil. The power dis
sipation in the focusing coil, constructed from a copper tube, is 300 W at 200 Hz, The coil is
water cooled (distillated water),

Fig. 4 shows a top view of the converter and positron focusing equipment installed on the
Linear Accelerator. The vacuum tank containing the lens and the target can be seen on the right
hand side of the drawing. A system is provided (center of drawing) to monitor the beam-spot on
the target,

The assembled pulse generator is shown in Fig. 12. The system has now been in operation

for over six months without problems,




- 14 -

ACKNOWLEDGEMENTS,

We wish to thank the LNF Technieal Division for désigtifig and constructing the vaedum
vessel, The help of the Linac Staff, and especially of Mr. Pella and Mr, Simdoni, ‘who ssgem
bled the pulse generator, and theit preclous assistance during the tests are algo gratefully
acknowledged.

REFERENCES,

(1} - R.Boni ¢ M, Vescovi, Adone Internal Memo L.-46 (19'79); L-53 (1980).

(2) - G.Stange, A pulsed magnetic lens for positron focusing. Numerical caleulationis and
first measurements with a prototype, Report DESY 51-73/4 (1973).

(3) - F, Amman, Positron accelerators, in 'Linear Accelerdtors', ed, by P. Lipostolle and
A, L, Septier (North-Holland, 1970),

(4) - E, Ferlenghi e L. Mango, Calcoli per 1'ottica di trasporto dei positroni nell'dcteleratore
lineare di Frascati, Frascati Report LNF-63/70 (1963),

(5) - E,Ferlenghi e L. Mango, Calcolil per 1'ottica di trasporto nel Linac di Frascati di posi-
troni accelerati da un'onda non piana, Frascati Report LNF-64/5 (1964).
(68) - VARIAN 'Frascati positron converter system' (April, 1965).

(7) - H, Messel and D. F, Crawford, Electron-photon Shower Distribution Functibn Tables for
Lead, Copper and Air Absorbers (Pergamon Press, 1970),

(8) - J. Haissinski, Focusing devices for a positron beam at the linear accelerator of Orsay,
Nuclear Instr. and Meth, 51, 181 (1967).

(9) - W, Gear, Numerical initial Value Problems in Ordinary Differential Equationg (Préntice
Hall, 1971),

(10) - F. Amman e R. Andreani, L'acceleratore lineare pér elettioni e positroni, Fragcati Re-
port LNF-63/46 (1963). ’




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


