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Abstract—Experimental single-particle energies and occupation probabilities for neutron states near the

Fermi energy in >%60-62.6

4Ni nuclei were obtained from joint evaluation of the data on nucleon stripping and

pickup reactions on the same nucleus. Degeneracy of the 2p;; | » and 1f5, subshells was demonstrated. The
resulting data were analyzed within a mean-field model with dispersive optical-model potential. Good agree-
ment was obtained between the calculated and experimental single-particle energies of the subshells.
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INTRODUCTION

Single-particle representations are basic to an
understanding of nuclear structure. A specific feature
of the single-particle structure of >3 %% 62.¢4Nj nuclei is
the closeness of the energies E,; of the 2p; 5, 1f5)5, and
2p, ), subshells separated from the 1f7,, subshell by a
particle—hole energy gap that forms the magic number
N = 28. Degeneracy of the 2p;, 1f5,, and 2p, , sub-
shells in the 3:¢0:6264Nj nuclei was theoretically pre-
dicted in [1] during calculations by the shell model
with effective GXPF1 interaction for pf-shell nuclei.
According to [1], the above subshells make up a uni-
fied state that may be treated as a degenerate pseudo-
s—d-shell.

Experimental data on single-particle energies
obtained from analysis of the data on nucleon strip-
ping or pickup reactions do not usually allow closely
spaced subshells to be discriminated, as the character-
istic error of these data (20—30%) is larger than the
subshell spacing. Joint evaluation of the data on
nucleon stripping and pickup reactions on the same
nucleus [2] (referred to below as the joint evaluation
method) makes it possible to minimize systemic errors
in determining the single-particle energies near the
Fermi energy E, and to reduce the total error of £,
values to 10% or so. These data allow the closely
spaced subshells near Eto be discriminated and may
be an effective test for modern theoretical models.

In practice, consistent microscopic calculation of
the single-particle structure of final nuclei involves
appreciable difficulties. In [3], a semiempirical disper-
sion approach was elaborated to find the nuclear mean
field, a unified field for positive and negative energies.
This approach makes it possible to calculate single-
particle energies, occupation probabilities, fragmen-

tation widths, spectroscopic factors, spectral func-
tions, root-mean-square radii of single-particle orbits,
and data on scattering of nucleons from nuclei. In [4],
a method for constructing nuclear mean field within
the dispersion approach and the dispersive optical-
model potential (DOP) were developed, aimed at
describing and predicting the single-particle energies
of nuclei. In this work, the method in [4] was used to
analyze experimental data on £, obtained by the joint
evaluation method and applied to neutron states near
Ein 3800.62.64N]j nuclei.

EXPERIMENTAL

Single-Particle Energies and Occupation Probabilities
for Neutron States of >*%-°2%4Ni Nuclei

The idea of mutual correction of the data from the
nucleon stripping and pickup experiments underlies
the joint evaluation method [2]. The systemic errors in
these experiments, which are partially due to incorrect
absolute normalization of cross sections, are compen-
sated for by introducing factors m* and m~. These

renormalize the spectroscopic forces S,,,j and §,; of the
stripping and pickup reactions, respectively. In this
approach, the sum rule is written as

m+S:,“,j+m_S,,_,j =2 +1, (1)
and this relation is assumed to hold simultaneously for
the three subshells nearest to E. The center of the sin-
gle-particle fragment distribution is made to corre-
spond to the single-particle energy.

Since spins and parities of the states of reaction
product nuclei are often not determined experimen-
tally, mutual correction of the nucleon stripping and
pickup data involves the Monte Carlo exhaustion of all
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Table 1. Experimental and calculated single-particle energies E,; (in MeV) and experimental occupation probabilities

t . . .
N2 for neutron subshells in 38-09-6264Nj nuclei

nlj

Subshell N B _ED" ~Ey ~Eyy ~Eyy
58Ni
21 0.15(4) 8.54(81) 9.15 8.71 7.54 7.27
235 0.28(3) 9.92(21) 10.31 10.62 9.61 8.89
1fs)2 0.32(3) 10.53(28) 10.60 8.22 8.15 8.36
1f5 0.89(2) 15.20(19) 15.14 15.13 15.54 17.29
1ds, 0.99(1) 19.82(9) 21.50 19.42 26.90
(V) 0.28(5) 0.98(5) 1.66(4) 4.44(5)
60Pqi
212 0.25(4) 8.17(19) 8.30 8.48 7.91 7.45
232 0.48(6) 8.81(35) 9.69 10.37 10.01 9.11
1fs) 0.39(5) 9.20(24) 9.17 8.20 7.83 8.71
112 0.98(2) 15.16(22) 15.12 14.96 15.24 17.41
() 0.09(4) 0.80(4) 1.82(4) 0.85(4)
62PJi
122 0.04(4) 5.42(26) 5.40 5.69 3.49
21 0.32(11) 7.62(63) 8.28 8.27 7.69 7.62
152 0.47(12) 8.47(70) 8.93 8.20 8.07 9.10
232 0.60(4) 8.85(30) 9.15 10.14 9.70 9.31
(V) 0.30(4) 0.80(4) 0.38(3) 3.78(4)
64Pqi
2ds), 0.04(1) 2.65(3) 2.62 2.79
1892 0.09(2) 5.56(13) 5.23 5.70 3.78
212 0.42(1) 7.62(6) 7.98 8.06 7.47 7.82
1fs)2 0.64(7) 8.72(60) 8.33 8.22 8.54 9.47
235 0.78(1) 9.10(4) 9.01 9.92 9.39 9.52
(V) 0.16(5) 0.36(5) 0.06(3) 2.82(4)

possible spins and parities [5]. In addition, the condi-
tion that the total number of nucleons is retained when
residual interactions are included is imposed. As a
result, the total error of the joint evaluation data on

expt

single-particle energies E,;

and occupation proba-

bilities for single-particle orbits N,,” comprises the

corrected error of the spectroscopic forces and the
error due to lack of knowledge of the exact spin and
parity values for the states.

The data on the levels of final nuclei in the neutron
stripping and pickup reactions on >%9%-6264Nj nuclei

were taken from the ENSDF database [6]. The £S5

nlj
and N )" values were found using two criteria: the sum
rule fulfillment error could not be larger than 10% and
the deviation of the summed number of nucleons in all
subshells from the numbers N and Z known for each

nucleus could not be larger than unity (a change in the

BULLETIN OF THE RUSSIAN ACADEMY OF SCIENCES: PHYSICS

number of nucleons by a larger value would mean a

change in the nucleus itself). The E,,"" and N,,"" val-
ues obtained for the neutron states of the 38-00-62.64Nj
nuclei are presented in Table 1. In parentheses, we see
errors due to uncertainty of the spin and parity; the
total errors are 10%. As follows from the results, the
2ps., 1f5,, and 2p, , subshells lie within a rather nar-
row energy corridor about 1-2 MeV wide, and the

corresponding occupation probabilities differ greatly
from zero and unity. The values of £,,"" and N,," thus
confirm the theoretically obtained degeneracy of the

2ps )5, 1f52, and 2p, , subshells in the 3%-¢%-6264Nj nuclei.

Calculation within a Mean-Field Model with Dispersive
Optical-Model Potential

In the dispersion approach, the mean field is com-
plex. Its real and imaginary parts are connected by the
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Table 2. Neutron DOP parameters for 38:6%:0264Nj nuclei

BESPALOVA et al.

SSNi 60Ni 62Ni 64Ni
o 89.0 87.3 85.0 83.0
B 67.0 62.4 59.0 53.5
Er 129 | -12.1 —8.6 -8.2
v, 45 5.5 5.0 5.7
VyurEp) 50.1 48.4 47.1 46.1
¥ 0.44 0.45 0.43 0.44

Note: Values o are in MeV fm?; Er Vi (Ep),and Bgare in MeV, ¥,

> " S0
are in MeV fmz; y is a dimensionless parameter; 3; = 0.7 MeV,

Ey=-3.0MeV, ryp=r;=128fm; ayp=a,;=0.535fm;r,=
1.20 fm; a, = 0.669 fm; 7y, = 1.02 fm; a,, = 0.59 fm.

dispersion relation in such a way that the real part of
the locally equivalent DOP is a sum of the Hartree—
Fock-type component Vg, which depends weakly on
the energy, and the dispersion component AV, ;,, which
depends strongly on the energy in the region near Ep.
The dispersion component is calculated from the data
on the imaginary part of the DOP and, like this part, it
is divided into volume (subscript s) and surface (sub-
script d).

A DOP construction method was proposed in [4].
It was intended for calculating single-particle proper-
ties of nuclei, including unstable neutron-rich and
neutron-deficient nuclei. The method does not
require experimental data on the scattering of nucle-
ons from the target nucleus of interest, since the nec-
essary data on the imaginary part are taken from the
available systematics of the global parameters of the
potential of the traditional (nondispersive) optical
model. In particular, we used the systematics in [7] to
determine the neutron DOP of 3:00-6264Nj nuclei.

For example, we followed the procedure in [7] for
fixing the radius and diffuseness parameters 7, ;and a, ,
of the imaginary part of the DOP, and r,, and a,, of the
spin—orbit potential (the designations from [4] are
used here and below). Two more energy dependence
parameters of the imaginary part of the DOP were
found using the systematics [7]: parameter a;, defining
the plateau height of the volume integral J,(E), was
found by formula (5) from [4]; parameter [3,, defining
the slope steepness of the volume integral J,(E), was
found by formula (7) from [4]. The dependences J/ E)
and J(E) were approximated by expression (4) from
[4] with n = 4 and E,# E. The variable parameters for
the imaginary part of the DOP were thus 3; and £,
which define the steepness and beginning of the J,(F)
curve slope. The strength parameter V, of the spin—
orbit potential was also varied.

Energy Epwas defined as a half-sum of the energies

E,;" of the subshells between which the occupation

probability N

> Which approximates the experimental

BULLETIN OF THE RUSSIAN ACADEMY OF SCIENCES: PHYSICS

data, reaches the value 0.5. These subshells were 1f5,
and 1f;,, for 3¢Ni, 1f; , and 2p;, for *Ni, and 1f£;,
and 2p, , for #Ni.

The parameters VA Ey) and y, which characterize
the energy dependence of the Hartree—Fock compo-
nent of the DOP, were found from formulas (13) and
(11) from [4]. To accomplish this, evaluated values

E fsvw were found using the experimental dependences
EZ®(A) [8] and the results from calculations by the

lsl/z

RMFT [9]. These varied linearly from —63 MeV for
3Nito —61.6 MeV for ®Ni.

While searching for the optimum values of the
radius and diffuseness parameters ryr and ayp of the
DOP’s Hartree—Fock component, we found that they
could be equated to the respective parameters r,and a,
from the systematics [7]. This was probably due to the
optimum parameters being sought by fitting them to
the experimental energies of the states near the nuclear
surface. The ryp and ayr parameters found by fitting
them to the energies of deep-lying states usually
exhibit less pronounced sensitivity.

Finally, the values of only three parameters, 3,, £,
and V,,, were determined by a grid search. The search
was stopped upon reaching the minimum of the quan-
tity

En o Esx'pt 2

) YRR @
N A

where N is the number of subshells near £, and A ~

10% is the error of £, . The neutron DOP parameters
found for **0:6264Nj nuclei are presented in Table 2. As is
evident from the Table 2, the values obtained for 3;and
E, turned out to be identical for all Ni isotopes under

investigation.

The energies E,Bjop calculated with the DOP
parameters that we obtained are presented in Table 1
and compared to the experimental data and energies
calculated within the shell model with GXPF1 inter-

action [1] and RMFT [9], and with the KY potential

[10]. The table also presents the corresponding X2 val-
ues. In parentheses, we find the numbers /N of the sub-
shells near E for which calculated energies are avail-
able. A comparison allows us to conclude that the cal-
culations employing the GXPF1 interaction, the DOP
and the KY potential, correspond to the values ¥ < 1.

The best description of E,"" for *¢:6264Nj nuclei in

general is obtained with the DOP of this work. For
example, the Xéop values are much smaller than unity,
while the Xiy values are close to unity for all isotopes,
the y ycsy values are larger than unity for 6°Ni, and

the Xf{MFM values are much larger than unity for
38,62,64Ni. Figure 1 graphically shows the agreement of

Vol. 74 No. 4 2010
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Fig. 1. Single-particle energies E,PIJQP (right) and E,‘;’/}Spt
(left) of the neutron subshells near Ey in 58,60,62,64;

nuclei.

DO

ulj " and the experimental val-

the calculated values E

ues E,”" obtained by the joint evaluation method. The
dispersion approach, using the parameters found by
the method in [4], allows the degeneracy of the 2p; 5,
1f55, and 2p,,, subshells in %:606264Nj nuclei to be

described.

. DOP KY
The mass dependences of energies £, , E,;; , and

E,;”" of the 2p, 53, and 1f5 7, neutron subshells are

nlj
compared in Fig. 2, where calculated energies EB;)P
are seen to be in good agreement with the experimen-
tal data. When comparing Ef,f and E,f};m, we should
bear in mind that the KY potential was selected on the
basis of the data on the position of the maximum spec-
troscopic factor of the single-particle state fragments,

exp

while energies E,; " are the positions of the fragment
distribution centroid. One reason for the difference

between E,:(,f and E,;”" could therefore be fragmenta-

tion of the single-particle state. The difference

between E,; and E,;™is most pronounced for the
2p;, and 1f;), states. In addition, we may expect that
the energy of the latter state can be affected by the
energetically close 1f;/, proton state, due to the j, — /.

interaction [11].

The imaginary part that is present in the mean field
of the dispersion approach makes it possible to calcu-
late various single-particle characteristics of the
nucleus, particularly the occupation probability N,
for single-particle subshells. Probabilities N,; can be
calculated using approximate expressions (see [3]).
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Fig. 2. Single-particle neutron energies E,,lj for the 2p and
1f'states in 38.60.62.64Njj nuclei. Dashed curves are energies

E,]fle , solid circles connected with a solid line are energies

expt . DOP
E,,/jp , and crosses are energies E,;;~ .

Here the difference of N,; from zero for E,; > Ef is
determined by the imaginary part of the DOP for £ <
Ef, and the difference of N,; from unity for E,; < Eris
determined by the imaginary part of DOP for £ > E}.
By way of example, Fig. 3 shows the calculated proba-

bilities N Bjop for near-E neutron subshells in a 3¥Ni

nucleus, as compared to the experimental values N "
obtained by the joint evaluation method. Calculations
with the DOP vyield slightly understated (by ~0.1)

expt
nlj

describe the dependence N,;" (E,).
N,

107 ’ %

0.8F

results, as compared to N, , and yet they correctly

0.6

0.4

L §§
0.2

¢

1 1 1 1 1 1 1 1 1 1 1 1 1 1
-20 -18 -16 -14 -12 -10 -8

E,j, MeV

O 1
-22

Fig. 3. Occupation probabilities N, ,],DIJQP for neutron sub-
shells near Erin a BNi nucleus, as compared to experi-

t
mental values N, ,:';}p .
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CONCLUSIONS tional Centers”; and by grant 02.120.21.485—NSh for

the support of leading scientific schools.

The results of this work are part of systematic stud-
ies of the single-particle structure of nuclei with mass
numbers of 40 to 208. Experimental single-particle
energies and occupation probabilities for single-parti-
cle neutron states in 6%-62%4Ni nuclei near E, are
found by joint evaluation of the data from the nucleon

REFERENCES

. Honma, M., Otsuka, T., Brown, B.A., et al., Phys. Rev.

C, 2002, vol. 65, p. 061301.

.. . . 2. Boboshin, I.N., Varlamov, V.V, Ishkhanov, B.S., Nucl.
stripping and pl‘ckup reactelg?s on thfxps[ame nucleus. Phys. A, 1989. vol. 496, p. 93.
The values obtained for E,;~ and N, demonstrate 3. Mahaux, C. and Sartor, R., Adv. Nucl. Phys., 1991,
degeneracy of the 2p;,, 1f5,, and 2p,,, subshells in vol. 20. p. 1.
these nuclei. Our investigations extend and refine 4. Bespalova, O.V., Boboshin, I.N., Varlamov, V.V,, et al.,
modern concepts of the single-particle structure of Yadern. Fiz., 2009, vol. 72, no. 10, p. 1686 [Phys. of
nuclei and allow effective verification of modern theo- Atomic Nuclei (Engl. Transl.), 2009, vol. 72, no. 10,
retical models based on these concepts. p- 1617].
A mean-field model with dispersive optical-model- 5. Bespalova, O.V., Boboshin, I.N., Varlamov, V.V, et al.,
. X X Izv. Akad. Nauk, Ser. Fiz., 2008, vol. 72, no. 6, p. 896
expt expt 1) ) ) 5 )
potential was used to analyze the E,;~ and N wy data. [Bull. Russian. Acad. Sci. (Engl. Transl.), 2008, vol. 72,
The DOP was constructed by the method in [4] and no. 6, p. 847].
had only three variable parameters. Good agreement ¢ http://www.nndc.bnl.gov/ensdf; http://www.cdfe.sinp.
of E,f),jpp and EZ,ijt, characterized by a %, much smaller msu.ru/services/ensdfr.html
than unity, is obtained. The calculated occupation 7. Koning, A.J. and Delaroche, J.P., Nucl. Phys. A, 2003,
probabilities N, Bjop for single-particle neutron states g VV01li<713’SIg 23‘ bev AA. D henkow O.A.. et al
. L . . Volkov, S.S., Vorob’ev, A.A., Domchenkov, O.A., et al.,
yield a cil:?lltatlvely correct description the depen- Yadern. Fiz., 1990, vol. 53, p. 1339: Vorob'ev, A.A. .
dence N,;* (E,;). Dotsenko, Yu.V., Lobodenko, A.A., et al., Yadern. Fiz.,
1995, vol. 58, p. 1923.
9. Typel, S. and Wolter, H.H., Nucl. Phys. A, 1999,
ACKNOWLEDGMENTS vol. 656, p. 331.
This work was supported by the Federal Agency for  10. Koura, H. and Yamada, M., Nucl. Phys. A, 2000,

Science and Innovations, contract 02.740.11.0242,
under the provisions of program 1.1, “Scientific
Research Carried out by Teams of Scientific Educa-

BULLETIN OF THE RUSSIAN ACADEMY OF SCIENCES: PHYSICS

11.

vol. 531, p. 96.

Otsuka, T., Fujimoto, R., Utsuno, Y., et al., Phys. Rev.
Lert., 2001, vol. 87, p. 082502.

Vol. 74 No. 4 2010




<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


