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3C120 Broadband spectrum and radio Jet

T R

It is an unusual active galaxy,
classified as both, Seyfert 1 and
broad line radio galaxy.

= Complex optical morphology,
possibly the result of a merger
(Moles et al. 1988, Garcia-Lorenzo

et al. 2005)

Intensity
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HST image obtained from archive by D. Harris and T.
Cheung

Optical spectrum (Garcia-Lorenzo et al. 2005)



3C120 Broadband spectrum and radio Jet

T R

It is an unusual active galaxy,
classified as both, Seyfert 1 and
broad line radio galaxy.

= Complex optical morphology,
possibly the result of a merger
(Moles et al. 1988, Garcia-Lorenzo
et al. 2005)

) Maraschi et al. (1991) %

Q-*
T T T T T

0 HST image obtained from archive by D. Harris and T.
. Cheung
| - = Powerful and variable emitter
T A “\ ] along the whole spectrum,
’ ISR powered by a black hole of about

Freauency ¢iz) 3x107 M, (Wandel et al. 1999)



Broadband spectrum and radio jet

Harris et al. (2004) HST image + VLA image by Walker et al.

» Prominent one sided jet

- 05 . . 4:33:100 . . - observed in radio (Walker et
= The jet and knots are also visible in X- al., Gomez et al., Marscher, et
rays (Harris et al. 2004, Yaqoob et al.) al.)

= X-ray jet consistent with synchroton, with
a second population of electrons for k25



= Prominent radio jet from pc to kpc

= One of the first sources in which
superluminal motions (5-6 c) were
found

= Very active jet, with multiple
components and very rich structure
even a the shortest wavelengths

= One of the closest superluminals.
At z=0.033 (~125 Mpc), the VLBA
at 7 mm provides a linear
resolution of 0.07pc (~104 R,)

= One of the best sources for
studying the inner jet properties
in superluminals




3C120

o Large scale structure monitored at 1.7 GHz
by Walker et al.

Motions and structure are suggestive of a
helical pattern seen in projection (helical
model by Hardee et al. 2005)

Model to match data with brightness offset from particle paths Pavals:
(Log(Amp))
[ Apparent v/c': 65 58 384 57 75 71 58 58 70 125 68 60 57 1.46
o | Log(Amp) . 182 312 141 175 158 143 107 135 198 118 080 077 _| 1.61
5 - 1.76
8 1.91
N~ 2.06
S 2.21
» o} 2.36
g 2.51
: o
o o 2.97
,'_ B 3.12
3.27
L 1 1 L 3.42
0 -20 -40 -60 3.57
3.72
RA Offset (pc) 3.87
4.02
Jet angle to line—of—sight: 10.00° Opening half angle: 0.48° Camma: 6.68
Helix pitch angle: 84.950° Offset between peak emission and particle path: 0.56°
Convolving size 7.50 by 2.40 pc in PA —10.°
Apparent opening half angle: 6.00° Average apparent v/c: 5.7
Helix Wavelength — True: 71.42 R  Apparent: 12.40 R Fractional: 0.550
Amplitude range on ridge between —33.0 and —55.0 pc: 10 192 t5 10 313 Ratio: 16.3
Walker et al. (2001)
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2120 VLBI monitoring
Continuous monitoring with the VLBA since 1 997

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

Jet dynamics and emission
v'Formation of components
v'Kinematics
v’ Jet structure and possible precession
v Opacity along the jet

v 3C 120

Go6mez et al. (2000)



3C12C — | VLBI monitoring

Continuous monitoring with the VLBA since 1 997

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

Jet dynamics and emission
v'Formation of components
v'Kinematics
v’ Jet structure and possible precession
v Opacity along the jet

Magnetic field
v'Intensity and orientation in the jet and components
v’ Testing of shock-in-jet models

3C120 VLBA agon:

Gomez et al. (2001)



>12( VLBI monitoring

Linearly Polarized Flux (mJy/beam)
Continuous monitoring with the VLBA since 1 997

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

3C120 at 15 GHz |
Jet dynamics and emission
v'Formation of components

v'Kinematics
v’ Jet structure and possible precession

v Opacity along the jet

Magnetic field
v'Intensity and orientation in the jet and components
v’ Testing of shock-in-jet models

Rel. Dec. (mas)

» 12 epochs at 15, 22, and 43 GHz in 2001

External medium

v'Jet/cloud interactions
v'Faraday rotation along the jet

Gobmez et al., in prep.

Rel. R.A. (mas)



| ( VLBI monitoring |

Continuous monitoring with the VLBA since 1 997

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

Jet dynamics and emission
v'Formation of components
v'Kinematics
v’ Jet structure and possible precession
v Opacity along the jet

Magnetic field
v'Intensity and orientation in the jet and components
v’ Testing of shock-in-jet models

» 12 epochs at 15, 22, and 43 GHz in 2001

External medium

v'Jet/cloud interactions
v'Faraday rotation along the jet

Gobmez et al., in prep.

Rel. Dec. (mas)

0.88

Linearly Polarized Flux (mJy/be:
3.53 6.17 8

Rel. R.A. (mas)

am)
.81




3CA9( ’ VLBI monitoring

0.94

Continuous monitoring with the VLBA since 1997 |

= 16 epochs at 22 and 43 GHz from 1997 to 2000:
Jet dynamics and emission
v'Formation of components

v'Kinematics
v'Jet structure and possible precession

v Opacity along the jet

Magnetic field
v'Intensity and orientation in the jet and components
v’ Testing of shock-in-jet models

» 12 epochs at 15, 22, and 43 GHz in 2001

External medium

v'Jet/cloud interactions
v'Faraday rotation along the jet

Rel. Dec. (mas)

Gobmez et al., in prep.

Linearly Polarized Flux (mJy/beam)
0 5.26 7.42

3C120 at 43 GHz

Rel. R.A. (mas)

9.58



Continuous monitoring with the VLBA since 1 997

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

Jet dynamics and emission
v'Formation of components
v Kinematics
v’ Jet structure and possible precession
v Opacity along the jet

Magnetic field
v'Intensity and orientation in the jet and components
v’ Testing of shock-in-jet models

= 12 epochs at 15, 22, and 43 GHz in 2001

External medium
v'Jet/cloud interactions
v'Faraday rotation along the jet

» Bimonthly at 43 GHz since 1999

Jet-disk system

v’ Correlation between x-rays from the disk and radio from
the jet

Marscher et al. i T T . DO

Ral. RA. {mas)




Color shows total Intensity

Milliarcses

Multiple superluminal components (5,,~4-5c)
are observed, with no evidence for acceleration.

The jet is already collimated and “fully”
accelerated at pc-scales

Separation From Core (mas)
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3C120
at 43GHz

Jan’98

Mar’98

Apr’98

May’98

)
K% Jun’98

Pasition Angle {deg.)

Magnetic Vector - Position Angle (deg.)
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-124

Inner components

Gomez et al. (2001)

IIIIIIlIIIlIII

IIIIIl

(@)

“Wiggles” in
their motion
along the jet
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E
Progressive
rotation of the
magnetic field

05 1.0 15 290
Separation From Core (mas)

Evidence for a helical structure,
perhaps produced by jet precession




Rel. Dec. {mas)

Gomez et al. (2000)
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Components do not fill the entire jet.
Jet stratification in Polarization:

* Northern components show
oblique fields

-4
Milliarcsec

Lp+ Southern show field rotation



Rel. Dec. (mas)

""Gomez et al, in preparation

Combined degree of polarization

= Obtained by adding the emission
for 12 monthly epochs in 2001

» Remarkable difference, with a
sharp transition, between the north
and south sides of the the jet:

v" Northern side shows relatively
high degree of polarization
(~30-40%)

v' Weaker degree of polarization
at the Southern side (<10%)
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Arrows mark the position at which
southern components start:

—* v Flaring in total and pol. flux

— v Rotating their EVPA



~cloud interactions at pc-scales

Linearly PolariEeE4Flux (mJy/beam)

.92 3.68

0

T A 3C120 - 5 March 2001

0

Rotation Measure (rad/m™2)
2hdd

1 2 3
Wavelength (cm™2)

Rel, R.A, (mas)

Excellent fit to a A2 law, with
a Rl of 6200 racd rmr* at
the location of the flaring of
components.

Rel, R.A, (mas)

Peak Total Flux 0,9101 Jy/beam (noise at 1,40 mJy/beam - Moise Pal, 7.7% peak)
Total Flux Contours 0,15,0,31,0,63,1,29,2,61,5,30,10,76,21,84,44,34,90% of peak

Beam FWHM 0,91x0,43 maz at -1,10 deg,




Jet-cloud interactions at pc-scales

Linearly Polariﬁeg?Flux U ' Rotation Measure (rad/m"~2)

I
120p

5 March 2001

100

BOF

BOF

0 0 O~ ¢ TTO-=Cm

1 2 3
Wavelength (cm™2)

i Consistent values for the
| observed rotation measure
across epochs

X ] 0

A, (mas)

ure (rad/m"2)
L2 0328

7 May 2001

Rel, R.A, (mas)

Peak Total Flux 0,6188 Jysbeam (noise at 0,81 mJysbeam - Mo 5
Total Flux Contours 0,13,0,27,0,56,1,16,2,39,4,93,10,20,21 .1 Rel, R.A, (mas)
Beam FUWHM ©,91x0,43 mas at -1,10 deg,




Jet-cloud interactions at pc-scales

|
|
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Rel, R.A, (mas) Q0B e

Peak Total Flux 0,6019 Jy/beam (noise at 0,84 mJy/beam - Moise Pol, B.0% peak) ’ lﬁavelengfh (cmAZ?

Total Flux Contours 0,14,0,29,0,59,1,21,2,48,5,09,10,43,21,40,43,88,30% of peak
Beam FWHM 0,91x0,43 maz at -1,10 deq,




Rel. Dec. (mas)

Rotation Measure (rad/m ” 2)
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Rel. R.A. (mas)

= Confirmed rotation
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Rel. Dec. (mas)
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B Spectral index 22-43 GHz



Jet-cloud interactions at pc-scales

A jet-cloud collision?

Would explain:

= Coincidence in position for the
increased opacity and RM

» Weak deg. pol. of southern jet
(Faraday depolarization)

» Flare of components through
the shock produced by the
interaction

» Rotation of the EVPAs by
Faraday rotation and jet
bending

» Rapid fading of components
Q through free-free absorption

The cloud would be located at

But, given the small degree of about 8 pc from the core, and with
polarization, could the observed rotation n ~5x104 cm-3

measure be intrinsic to the jet?

/NN




3C120

Jet matter content

Can we discern whether the jet in
3C120 is composed of “‘normal” matter
or e/e* pairs? (Marscher et al., in prep)

If the jet, which interacts strongly with
the thermal ambient medium, is mainly
composed of pair plasma, the positrons
entering the medium will thermalize
and annihilate, leading to the emission
of the 511 keV annihilation line.

Time scales

From the inferred density of the cloud
of n~5x10* cm3, the positrons will
thermalized on a time scale of

7, <0.6y,(5x10%cm™ /n,) yr

where v, is initial Lorentz factor of the
positrons as they enter the cloud
(Pacholczyk 1970).

This, as well as the annihilation time
scale (Furlanetto & Loeb 2002)

7, ~100(5%10*cm™ /n,) yr

are a factor of a few smaller than the
time for the cloud to move out of the
way of the jet, ~300 yr, for a velocity
component transverse to the jet of
<3000 km s1.

In addition, 3C120 contains a large
amount of Kkpc-scale gas seen in
various lines, with a density in the
range of 1037 cm-3 (Axon et al. 1989).

Therefore, a substantial fraction of any
positrons in the jet eventually interact
with the cloud/external medium.



3C120

Jet matter content

Can we discern whether the jet in
3C120 is composed of “‘normal” matter
or e/e* pairs? (Marscher et al., in prep)

Annihilation line flux

From model-fitting of the images at 43
and 86 GHz, we can estimate the
luminosity in the positrons in the case
of a pair-dominated jet to be ~3x104
erg s

If we assume that a fraction of the
positrons f interact with the external
medium and annihilate, the expected
flux of the redshifted 511 keV line is
then

F (511 keV) =3x107 fy"* photons cm™ s™

min

where y_.. is the mean minimum
energy of the positrons.

Clean I map. Array: BFHKLMNOSP
3C120 at 43.218 GHz 2004 Oct 28

,,,,,,,,,,,,,,,,,,,,,,,,,
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S
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(Marscher et al.)
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GHz 2004 Oct 12
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(Gomez et al.)



3C120

Jet matter content

Can we discern whether the jet in
3C120 is composed of “‘normal” matter
or e/e* pairs? (Marscher et al., in prep)

Annihilation line flux

From model-fitting of the images at 43
and 86 GHz, we can estimate the
luminosity in the positrons in the case
of a pair-dominated jet to be ~3x104
erg s

If we assume that a fraction of the
positrons f interact with the external
medium and annihilate, the expected
flux of the redshifted 511 keV line is
then

F (511keV) =3x107 fy2

min

photons cm™ s

where y_.. is the mean minimum
energy of the positrons.

Photon Flux (ucts cm=2 s-1)

N
o

-40

We should be able to detect the
annihilation line with INTEGRAL, if the
jetin 3C120 is pair-dominated

T T T T T

T 3C 120 INTEGRAL SPI |

511 keV line

}

N
o

o

| 20 upper limit of 3.3x 10~ photons cm™ s‘l[

l 1 1 1 I
400 600 800
Photon Energy (keV)

200

Marscher et al. (in prep.)




3C120

Jet matter content

Can we discern whether the jet in
3C120 is composed of “‘normal” matter
or e/e* pairs?

Jet composition
Expected line flux:
F (511 keV) =3x107* fy "

min

photons cm™ s

Observed line flux:
F (511 keV) <3.3x10”photons cm™ s

= If f~1 and y,;,~1

<1/9 of the positive particles are
positrons

= For f~0.9-1 we could still have a
e*/e” pair jet if y_;, ~5.
If v..»>>5 internal energy of the
e*/e- pairs will be transfered to the

flow accelerating the jet, which is
not observed in the VLBI images

Photon Flux (ucts cm-2 s-1)

-40

We should be able to detect the
annihilation line with INTEGRAL, if the
jetin 3C120 is pair-dominated

T T T T T

3C 120 INTEGRAL SPI

511 keV line

}

—
.=

| 20 upper limit of 3.3x 10~ photons cm™ s"1[

l 1 1 1 I
400 600
Photon Energy (keV)

200 800

Marscher et al. (in prep.)




3C120 Th nection

Marscher et al. (2002)

8

Flux {ets/s/PCU)
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0.6

o New superluminal components are observed in the
radio jet after the dips in the X-rays, with a constant
delay of 0.1+£0.03 yrs

Part of the inner disk material that is not drawn into
the black hole is injected into the jet, leading to the

e SMBH+disk+Jet con

S T T T |
} s & .
2.4—20 keV .
RXTE
T

—

<

appearance of new superluminal components.

3C120 is the first AGN for which we have observed
a similar BH+disk+jet connection as found for yQSO
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The Inner jet

Radio

Assuming components move at about
4.7 c, for a viewing angle of 20° the
radio core is placed at a minimum
distance of 0.3 pc from the X-ray
source (accretion disk)

Component

This affects the estimated collimation
region in M87, which takes place in the
inner 30-100 R, extending up to 1000 R..

I [ I | L FYORY RN I | LR BN s | | RO ‘ IR L | I

—

0 ®  This paper ]
% 6 O = < Junor & Biretta 1995,22 GHz ™|
~— r V Reid, et al., 1989, 1.6 GHz 7

) A VSOP+ VLBA, 5 GHz —
’E‘D X VLBA, 609 MHz .

O Biretta, Zhou, & Owen 1995
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Junor, Biretta & Livio (1999)



SUMMARY |

Monitoring of 3C120 at parsec scales |

= 16 epochs at 22 and 43 GHz from 1997 to 2000:

Jet dynamics and emission
v'Formation of components
v'Kinematics
v’ Jet structure and possible precession
v Opacity along the jet

Magnetic field

v’ Intensity and orientation in the jet and
components

v’ Testing of shock-in-jet models
= 12 epochs at 15, 22, and 43 GHz in 2001

External medium
v'Jet/cloud interactions
v'Faraday rotation along the jet

» Bimonthly at 43 GHz since 1999

Jet-disk system

v'Correlation between x-rays from the disk
and radio from the jet

nJet already collimated and
accelerated at sub-pc scales

o No evidence for acceleration of
superluminal components

o Evidence for jet precession

o Rapid changes in emission at
VLBI scales

o Jet stratification in polarization

o Variable Faraday rotation at
pc-scales

Jet/cloud collision?
Perhaps intrinsic to the jet?

o Jets are fed by the inner
accretion disk

o Radio core is NOT at the jet
nozzle



SUMMARY |

Photon Flux (ucts cm=2 s-1)

l T T T I
3C 120 INTEGRAL SPI

511 keV line

[

40 -

| Il 1 1 |

200 400 600
Photon Energy (keV)

= If y., =1, <1/9 of the positive
particles are positrons

800

= But, we could still have a etf/e
pair jet if y_.. ~5.

nJet already collimated and
accelerated at sub-pc scales

o No evidence for acceleration of
superluminal components

o Evidence for jet precession

o Rapid changes in emission at
VLBI scales

o Jet stratification in polarization

o Variable Faraday rotation at
pc-scales

Jet/cloud collision?
Perhaps intrinsic to the jet?

o Jets are fed by the inner
accretion disk

o Radio core is NOT at the jet
nozzle




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


