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Abstract Cosmological models with variable G in C-field cosmology for barotropic fluid
distribution in FRW space-time are investigated. To get the deterministic model of the uni-
verse, we have assumed that G = Rn where R is the scale factor and n the constant. To
obtain the results in terms of cosmic time t , we have assumed n = −1. We find that for
n = −1, Creation field (C) and spatial volume increase with time, G and ρ (matter density)
decreases with time, the model represent accelerating universe. Thus inflationary scenario
exists in the model. The model is also free from horizon. The results so obtained match with
the astronomical observations.

Keywords C-field cosmology · Variable G

1 Introduction

The importance of gravitation on large scale is due to the short range of the strong and
weak forces and to the fact that electromagnetic force becomes weak because of the global
neutrality of matter as pointed by Dicke and Peebles [1]. Dicke [2] stressed that the Earth
is such a complex system that it would be difficult to use it as a source of evidence for or
against the existence of time variation of the gravitational constant. Motivated by the occur-
rence of large numbers hypothesis, Dirac [3] proposed a theory with a variable gravitational
constant. Pochoda and Schwarzschild [4], Ezer and Cameron [5] and Gamow [6] studied
the solar evolution in presence of a time varying gravitational constant. They arrived on the
conclusion that under Dirac hypothesis, the original nuclear resources of the Sun would have
been burned by now. This results from the fact that an increase of the gravitational constant
is equivalent to an increase of the star density (because of Poisson equation). Demarque
et al. [7] considered an ansatz in which G ∝ t−n and showed that |n| < 0.1 corresponds to
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Gaztanaga et al. [8] considered the effect of a variation of the gravitational constant on
the cooling of white dwarfs and on their luminosity function and concludes that
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Barrow [9] assumed that G ∝ t−n and obtained from helium abundances for −5.9 × 10−3 <
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by assuming a flat universe.
Subsequently, mathematically well posed alternative theories of gravity were developed

to generalize Einstein’s general theory of relativity by including variable G and satisfying
conservation equation. To achieve possible unification of gravitation and elementary particle
physics or to incorporate Mach’s principle in general relativity, many attempts have been
proposed for the possible extension of general relativity with time dependent G [10–13].

In the early universe, all the investigations dealing with the physical processes use a
model of the universe, usually called the ‘big-bang model’. However, the big-bang model
is known to have short comings in the following aspects: (i) The model has singularity
in the past and possibly one in future. The singularity signals mathematical inconsistency
and physical incompleteness. (ii) The conservation of energy is violated in the big-bang
model. Since the left-hand side of Einstein’s field equation has zero divergence, on the other
hand, the energy density in the big-bang model is positive definite. Thus, it is impossible
for matter to come into existence without violating energy conservation. (iii) The big-bang
models based on reasonable equations of state lead to a very small particle horizon in the
early epochs of the universe. This fact give rise to the ‘horizon problem’ in the universe.
(iv) No consistent scenario exists within the frame work of big-bang model that explains the
origin, evolution and characteristic of structures in the universe at small scales. (v) Flatness
problem.

C-field (a negative-energy field) has solved the problem of horizon and flatness faced
by the big-bang model. These problems in standard big-bang scenario have been solved
by inflation. The problems of flatness and isotropy of the universe have been solved by
inflationary theory within the big-bang (Guth [14]). Inflation has also given a basis for un-
derstanding the origin of large structures arising from quantum fluctuations in inflationary
period as discussed by many authors viz. Linde [15], Grön [16], Barrow [17], Rothman and
Ellis [18], Madsen and Coles [19], Linde [20], Bali and Jain [21], Chervon [22], Reddy and
Naidu [23].

If a model successfully explains creation of positive-energy matter without violating the
conservation of energy then it is necessary to have some degree of freedom which acts as a
negative energy mode. All quantum gravitational models which describe the creation con-
sistently [14] use such a ‘negative energy mode’ arising from the scale degree of freedom
of gravity. Thus a negative-energy field provides a natural way for creation of matter. We
know that the classical singularity theorems cease to be operational when positivity of en-
ergy density is not guaranteed. Hoyle and Narliker [24] adopted a field theoretic approach
introducing a massless and chargeless scalar field to account for creation of matter. In C-
field theory, there is no big-bang type singularity as in the steady-state theory of Bondi and
Gold [25]. Narlikar [26] has pointed out that matter creation is accomplished at the expense
of negative energy C-field. Narlikar and Padmanabhan [27] have investigated a solution of
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Einstein’s field equations which admits radiation and a negative energy massless scalar cre-
ation field as a source. They have shown that cosmological model based on this solution
satisfies all the observational tests and is a viable alternative to the standard big-bang model
and free from singularity and particle horizon and also provides a natural explanation to the
flatness problem. Also the phantom field is the revival of C-field as discussed by many au-
thors viz. Caldwell [28], Gibbons [29], Singh et al. [30], Giocomini and Lara [31], Paul and
Paul [32]. Vishwakarma and Narlikar [33] have discussed modeling repulsive gravity with
creation. Recently Bali and Tikekar [34], Bali and Kumawat [35] have investigated C-field
cosmological models for dust distribution in FRW space-time with variable gravitational
constant.

In this paper, we have investigated C-field cosmological models for barotropic perfect
fluid distribution with variable G in the frame work of FRW space-time. To get the deter-
ministic solution, we have assumed G = Rn where R is the scale factor and n is a constant.
We have also discussed a cosmological model in terms of cosmic time for particular value of
n = −1. In this model inflationary scenario exists and horizon does not exist. The physical
aspects related with the astronomical observations are also discussed.

2 The Cosmological Models

We consider the homogeneous and isotropic cosmological model described by Robertson-
Walker line-element:

ds2 = dt2 − R2(t)

[
dr2

1 − kr2
+ r2dθ2 + r2 sin2 θdφ2

]

(1)

where k = 0, ±1.
Einstein’s field equation by introduction of C-field is modified by Hoyle and Narlikar

[11] as

R
j

i − 1

2
Rg

j

i = −8πG[T
(m)

j

i + T
(c)

j

i ] (2)

The energy momentum tensor for perfect fluid is taken as

T
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j

i = (ρ + p)viv
j − pg

j
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and
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(

CiC
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2
g

j

i C
αCα

)

(4)

where f > 0 is the coupling constant between matter and creation field, and Ci = dC

dxi . The
field equations (2) for the metric (1) lead to

3Ṙ2

R2
+ 3k

R2
= 8πG(t)

[

ρ − 1

2
f Ċ2

]

(5)

2R̈

R
+ Ṙ2

R2
+ k

R2
= 8πG(t)

[
1

2
f Ċ2 − p

]

(6)

The conservation equation

[8πGT
j

i ];j = 0 (7)
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leads to

8πĠ

[

ρ − 1

2
f Ċ2

]

+ 8πG

[

ρ̇ − f ĊC̈ + 3ρ
Ṙ

R
− 3f Ċ2 Ṙ

R
+ 3p

Ṙ

R

]

= 0 (8)

Following Hoyle and Narlikar [11], the source equation of C-field: Ci
;i = 0 leads to C = t

for large r . Thus Ċ = 1.
Now using Ċ = 1, (5) leads to

8πGρ = 3Ṙ2

R2
+ 3k

R2
+ 4πGf (9)

Using Ċ = 1 and barotropic condition p = γρ in (6), we have

2R̈

R
+ Ṙ2

R2
+ k

R2
= 4πGf − 8πGγρ (10)

where 0 ≤ γ ≤ 1.
Equations (9) and (10) lead to

2R̈

R
+ (1 + 3γ )

Ṙ2

R2
= (1 − γ )4πGf − (1 + 3γ )

k

R2
(11)

To obtain the deterministic solution, we assume

G = Rn (12)

where n is a constant and R is the scale factor.
Equations (11) and (12) lead to

2R̈ + (1 + 3γ )
Ṙ2

R
= (1 − γ )4πf Rn+1 − k

R
(1 + 3γ ) (13)

Let us assume Ṙ = F(R).
This leads to R̈ = FF

′
with F

′ = dF
dR

. Thus (13) leads to

dF 2

dR
+ (1 + 3γ )

R
F 2 = (1 − γ )4πf Rn+1 − k

R
(1 + 3γ ) (14)

which leads to

F 2 = 4πf (1 − γ )Rn+2

n + 3γ + 3
− k (15)

The integration constant has been taken zero for simplicity. The equation (15) leads to

dR
√

4πf (1 − γ )Rn+2 − k(n + 3γ + 3)
= dt√

n + 3γ + 3
(16)

To obtain the determinate value of R in terms of cosmic time t , we consider

n = −1
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Putting n = −1 in (16), we have

dR
√

R − k(3γ+2)

4πf (1−γ )

=
√

4πf (1 − γ )

3γ + 2
dt (17)

Equation (17) leads to

R = (at + b)2 + k(3γ + 2)

4πf (1 − γ )
(18)

where

a = 1

2

√

4πf (1 − γ )

(3γ + 2)
(19)

b = N

2
(20)

and N is the constant of integration. Thus we have

G = R−1 =
[

(at + b)2 + k(3γ + 2)

4πf (1 − γ )

]−1

(21)

From (9), (18) and (21), we have

8πρ = 12a2(at + b)2 + 3k

[(at + b)2 + k(3γ+2)

4πf (1−γ )
] + 4πf (22)

Thus the metric (1) after using (18) leads to

ds2 = dt2 −
[

(at + b)2 + k(3γ + 2)

4πf (1 − γ )

]2 [
dr2

1 − kr2
+ r2dθ2 + r2 sin2 θdφ2

]

(23)

Now using p = γρ, (8) leads to

8π[Gρ̇ + Ġρ] − 4πĠf Ċ2 − 8πGf ĊC̈ − 24πG
Ṙ

R
f Ċ2 + 24πGρ

Ṙ

R
(1 + γ ) = 0 (24)

Substituting (18), (21) and (2) into (24) yields

dĊ2

dt
+ 10a(at + b)

[(at + b)2 + k(3γ+2)

4πf (1−γ )
] Ċ

2

= 2πf a(at + b)(3γ − 2)

πf [(at + b)2 + k(3γ+2)

4πf (1−γ )
]

+
[6a3(at + b)3(3γ + 2) + 3

2ka(at + b)(3γ + 1) + 6a3k(3γ+2)(at+b)

4πf (1−γ )

πf [(at + b)2 + k(3γ+2)

4πf (1−γ )
]2

]

(25)

To reach the deterministic value of Ċ, we assume a = 1, b = 0.
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Thus (25) leads to

dĊ2

dt
+ 10t

[t2 + k(3γ+2)

4πf (1−γ )
]

= 2πf t(3γ + 2)

πf [t2 + k(3γ+2)

4πf (1−γ )
]

+
[6t3(3γ + 2) + 3

2kt (3γ + 1) + 6k(3γ+2)t

4πf (1−γ )

πf [t2 + k(3γ+2)

4πf (1−γ )
]2

]

(26)

Equation (26) leads to

Ċ2

[

t2 + k(3γ + 2)

4πf (1 − γ )

]5

= 1

πf

∫ [

6t3(3γ + 2) +
(

3

2
k(3γ + 2) + 6k(3γ + 2)

4πf (1 − γ )

)

t

]

×
[

t2 + k(3γ + 2)

4πf (1 − γ )

]3

dt

+
∫

2t (3γ + 2)

[

t2 + k(3γ + 2)

4πf (1 − γ )

]4

dt (27)

From (27), we have

Ċ2 = 1

πf

(
3γ + 2

1 − γ

)

(28)

Thus, we have

Ċ =
√

3γ + 2

πf (1 − γ )
(29)

which leads to

C =
√

(3γ + 2)

πf (1 − γ )
t (30)

Taking πf = (
3γ+2
1−γ

), we find Ċ = 1, which agrees with the value used in the source equa-
tion. Thus creation field C is proportional to time t and the metric (1) for constraints men-
tioned above, leads to

ds2 = dt2 −
[

t2 + k

4

]2 [
dr2

1 − kr2
+ r2dθ2 + r2 sin2 θdφ2

]

(31)

The homogeneous mass density ρ, the gravitational constant G, the scale factor R and the
deceleration parameter q for the model (31) are given by

8πρ = 12t2 + 3k

t2 + k
+ 4(3g + 2)

1 − γ
(32)

G =
(

t2 + k

4

)−1

(33)
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R =
(

t2 + k

4

)

(34)

q = −
(

2t2 + k
2

4t2

)

(35)

3 Conclusions

For the model (31), the matter density (ρ) decreases with time. The scale factor (R) in-
creases with time. | Ġ

G
|∼ 1

t
= H . G → constant when t → 0 and G → 0 when t → ∞. The

deceleration parameter (q) < 0 which indicates that the model (31) represents an acceler-
ating universe. Thus inflationary scenario exists in the model (31). The creation field (C)
increases with time and Ċ = 1 which agrees with the value taken in source equation. When
t = 0 then ρ = constant. This result may be interpreted as: Referring to Narlikar [36], Hawk-
ing and Ellis [37], the matter is supposed to move along the geodesic normal to the surface
t = constant. As the matter moves further apart, it is assumed that more matter is contin-
uously created to maintain the matter density at constant value. For k = 0, γ = 0 and for
k = ±1, γ = 0, we obtain the same results as obtained by Bali and Tikekar [34], Bali and
Kumawat [35] respectively.

The coordinate distance to the horizon rH (t) is the maximum distance a null ray could
have traveled at time t starting from the infinite past i.e.

rH (t) =
∫ t

∞

dt

R(t)

We could extend the proper time t to (−∞) in the past because of the non-singular nature
of the space-time. Now

rH (t) =
∫ t

0

dt

αt
where α =

√

4(3γ + 2) − k(3γ + 1)

3γ + 1

This integral diverges at lower limit showing that the models (31) is free from horizon.

Acknowledgement The authors are thankful to Professor J.V. Narlikar for useful discussions and sugges-
tions.

References

1. Dicke, R.H., Peebles, P.J.E.: Space Sci. Rev. 4, 419 (1965)
2. Dicke, R.H.: In: De Witt, C., DeWitt, B. (eds.) Relativity, Groups and Topology. Lectures delivered at

Les Houches 1963. Gordon & Breach, New York (1963)
3. Dirac, P.A.M.: Nature 139, 323 (1937)
4. Pochoda, P., Schwarzschild, M.: Astrophys. J. 139, 587 (1963)
5. Ezer, D., Cameron, A.G.W.: Can. J. Phys. 4, 593 (1966)
6. Gamow, G.: Proc. Natl. Acad. Sci. (USA) 57, 187 (1967c)
7. Demarque, P., Krauss, L.M., Guenther, D.B., Nydam, D.: Astrophys. J. 437, 870 (1994)
8. Gaztanaga, E., Garcia-Berro, E., Isern, J., Bravo, E., Dominguez, I.: Phys. Rev. D 65, 023506 (2002)
9. Barrow, J.D.: Mon. Not. R. Astron. Soc. 184, 677 (1978)

10. Brans, C., Dicke, R.H.: Phys. Rev. 24, 925 (1961)
11. Hoyle, F., Narlikar, J.V.: Proc. R. Soc. Lond. A 282, 191 (1964)



34 Int J Theor Phys (2011) 50: 27–34

12. Hoyle, F., Narlikar, J.V.: Nature 233, 41 (1971)
13. Canuto, V., Hsich, S.H., Adams, P.J.: Phys. Rev. Lett. A 39, 429 (1977b)
14. Guth, A.H.: Phys. Rev. D 23, 347 (1981)
15. Linde, A.D.: Phys. Lett. B 108, 389 (1982)
16. Grön, O.: Phys. Rev. D 32, 2522 (1985)
17. Barrow, J.D.: Phys. Lett. B 182, 25 (1986)
18. Rothman, T., Ellis, G.F.R.: Phys. Lett. B 180, 19 (1986)
19. Madsen, M.S., Coles, P.: Nucl. Phys. B 298, 701 (1988)
20. Linde, A.D.: Class. Quantum Gravity 18, 3275 (2001)
21. Bali, R., Jain, V.C.: Pramana J. Phys. 59, 1 (2002)
22. Chervon, S.: Gen. Relativ. Gravit. 36, 1547 (2004)
23. Reddy, D.R.K., Adhav, K.S., Katore, S.D., Wankhade, K.S.: Int. J. Theor. Phys. 48, 2884 (2009)
24. Hoyle, F., Narlikar, J.V.: Proc. R. Soc. Lond. A 290, 162 (1966)
25. Bondi, H., Gold, T.: Mon. Not. R. Astron. Soc. 108, 252 (1948)
26. Narlikar, J.V.: Nature 242, 135 (1973)
27. Narlikar, J.V., Padmanabhan, T.: Phys. Rev. D 32, 1928 (1985)
28. Caldwell, R.R.: Phys. Lett. B 545, 23 (2002)
29. Gibbons, G.W.: arxiv:hep-th/0302199v1 (2003)
30. Singh, P., Sami, M., Dadhich, N.: Phys. Rev. D 68, 023522 (2003)
31. Giocomini, H., Lara, L.: Gen. Relativ. Gravit. 38, 137 (2006)
32. Paul, B.C., Paul, D.: Pramana J. Phys. 71, 1247 (2008)
33. Vishwakarma, R.G., Narlikar, J.V.: J. Astrophys. Astron 28, 17 (2007)
34. Bali, R., Tikekar, R.: Chin. Phys. Lett. 24, 3290 (2007)
35. Bali, R., Kumawat, M.: Int. J. Theor. Phys. 48, 3410 (2009)
36. Narlikar, J.V.: Introduction to Cosmology, p. 140. Cambridge University Press, Cambridge (2002)
37. Hawking, S.W., Ellis, G.F.R.: The Large Scale Structure of Space-Time, p. 126. Cambridge University

Press, Cambridge (1973)

http://arxiv.org/abs/arxiv:hep-th/0302199v1

	Cosmological Models with Variable G in C-Field Cosmology
	Abstract
	Introduction
	The Cosmological Models
	Conclusions
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


