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ABSTRACT

A.C. low frequency susceptibility measurements, using the "inductance variation" method,
have been performed on sintered YBCO pellets fabricated using a new process. This process is
based on a modified citrate pyrolysis method and on the use of ozone in all the thermal treatments.
The diamagnetic behaviour of this material have been studied as a function of the temperature
changing both the amplitude of the a.c. magnetic field (0.2,2,8 Gauss) and the test frequency
(120,1K,10K Hertz). At 0.2 Gauss the width (10%-90%) of the diamagnetic transition of the
ozone samples is as low as 2K with a diamagnetic Tc of 98K. This width value obviously
enlarges with the increase of the applied field: at 2 Gauss, with almost the same Tc, ATc increases
up to 6K. The behaviour at 8 Gauss clearly shows the contributions to the diamagnetic signal due
both to the intergrain Jj coupling and to the isolated grains. The ozone annealed samples are
compared with both oxygen annealed samples and samples made following the conventional
calcination - refiring procedure: the last two show larger transition widths and a lower stability
against water.
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INTRODUCTION

After the discovery of superconducting oxides (Bednorz et al. 1986), a race toward the
materials characterization and the highest critical temperature Tc arose (Hor et al. 1987).

Due to the preparation easiness of sintered samples, showing the correct transition
temperature by resistivity measurements, the experimental works on sintered pellets conduced
sometimes to unsettled results. Indeed, it is obvious that the existence of some superconducting
path with the correct critical temperature, checked by resistivity transition, does not insure the
correct stoichiometry of the most volume of the sample and does not allow the detection of
spurious phases. It is well known that every sintered sample shows a low critical current density
due to the presence of spurious material on the grain surfaces. For instance, these surface
problems lead to bad tunnel measurements. In the same way, any "surface" measuremerit on
sintered pelléts should be done with a lot of cate to be sure that the material under measurement is
actually superconducting. In order to avoid these problems, many efforts are spent for fabricate
and characterize thin films and single crystals. In any case troubles for making large crystals and
very good thin films still lead to interest in good quality sintered samples for both basic research
and technological applications. For these reasons we have developed a new fabrication process of
Y,Ba,Cu30; 5 based both on a modified citrate pyrolysis method and on the use of an ozone
enriched oxygen atmosphere (Celani et al. 1988a,b,c). The samples show both good mechanical
and diamagnetic properties (Celani et al. 1988d,¢e) and the presence of a preferential texture of
microcrystals (Celani et al. 1988b).

The optimization of the fabrication process needs the characterization of many samples, so
that it is necessary a simple investigation method, able to determinate the pellets goodness. In
spite of the simplicity the method requires accuracy, repeatability and has to be easy to use.

We believe that the a.c. susceptibility measurements, using the inductance variation method as
function of frequency, temperature and amplitude of the oscillating magnetic field is a simple and
powerful method for a first characterization of the fabricated samples.

In this paper the main steps of the fabrication process together with the measurements
apparatus are described. After we report measurements of superconducting diamagnetic
transitions and discuss the role of screening current and of intergrain Josephson junctions.
Comments and conclusions close the paper. |

FABRICATION AND MEASUREMENT APPARATUS

Most of YBCO fabrication methods use the calcination processes, where, starting from
powders (oxides, carbonates, etc.), the homogeneous mixing of Y,Ba,Cu in the correct
stoichiometry is obtained only mechanically and by thermal diffusion. In different methods a



more intimate mixing is obtdined using solutions.

Our fabrication process modifies the usual pyrolytic method, well known in the past, and
recently applied to ceramics superconductors (Flokstta et al. 1987). Since the YBCO features are
strongly dependent on the oxygen stoichiometry, to reach a complete and homogeneous oxidation
of the compound, we use in all thermal treatments an oxygen atmosphere entiched with ozone
which shows a very strong oxidation power.

The YBCO preparation starts from copper and yttrium oxides and from barium carbonate.
After powder grinding, the addition of nitric acid transforms these powders into three "nitrate
solutions" with some excess of nitric acid. The solutions are mixed together and the addition of
citric acid forms metallorganic compounds avoiding the barium precipitation. The subsequent
addition of NH,OH drives the pH to the value of about 6.8. After the warming-up of this liquid
the pyrolytic reaction starts. This reaction is exothermic and generates flames.

The final product is a fine black powder with granulometry of about 50 - 100 nm. The
powder is then annealed at 950C into an alumina crucible in presence of 100 I/h flux of oxygen
with toughly 1% ozone. After 12 hours the furnace is slowly cooled down to room temperature
with a cooling rate of about 50 C/h. The compound obtained just after the first thermal cycle is
almost completely superconducting as proved by later described diamagnetic measurements. The
powder is ground, filtered, pressed and annealed again to obtain sintered samples of desired
shapes. Usually cylindrical samples with diameter of ~20 mm and thickness ranging from 2 up to
7 mm are obtained.

All these samples have been characterized by using the home made equipment of Fig. 1.
The insert is made of a PVC sample holder with a notch, where a silicon diode thermometer
(DT470-13 Lake Shore) in good thermal contact with the pellet is located. The thermometer and
the sample are almost thermally insulated from the external world. Coaxial to the sample, as
shown in the insert of Fig.1, there is a coil made of about 200 turns of copper wire, whose
inductance (~1mH) is measured as function of the temperature. This insert is dipped into a dewar
initially cooled at 77K by a small amount of liquid nitrogen. The thermal leaks of the dewar
determines a slow thermal drift of the insert (about 1K/min) toward room temperature. The silicon
diode and the coil are connected respectively to a tempetature controller (DRC-91C Lake Shore)
and to a LCR meter (HP4262A Hewlett Packard).

The LCR meter can work only at three frequencies and, in order to maximize the resolution,
in the autorange mode it works at fixed amplitudes of the a.c sinusoidal field. These amplitudes
has been measured by a Hall probe and for 120Hz, 1KHz, 10KHz, are respectively equal to 8G,
2G, 0.2G. To overcome these constraints sometime a lock-in amplifier and an a.c. current
generator have been used. As shown in Fig.1, the complete measuring apparatus is coritrolled by
a personal computer through the HP-IB bus.
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FIG. 1 - Experimental Set-Up for E E THERMOMETER
measuring the a.c. diamagnetic = | =
characteristic vs. temiperature. The insert = O = —_— coL
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SAMPLES CHARACTERIZATION

Below the critical temperature the superconducting shielding current of the pellet reduces the
magnetic field inside the coil and leads to an inductance reduction. Because the pellets will never
fill completely the inner volume of the measuring coil, due to geometrical factors, some linked
flux exists. In order to detect the magnetic flux variation induced only by the samples, we define
the inductance variation AL((T) as follow:

AL(T)=L(T)-Lg(T) ¢y

where Lg(T) is the inductance measured with the sample into the holder and Ly (T) is the
inductance measured with the sample holder empty. In this way also the stray flux is canceled
out. In order to compare ALg(T) with the complete shielding signal generated by an ideal
superconductor, the apparatus has been calibrated by measuring at 4.2K several cylindrical lead
samples having different thicknesses and diameters. The obtained reference signal AL; have been
interpolated in order to obtain the ideal signal as ‘a function of the dimensions of cylindrical
samples. ALg(T) is then compared with the signal corresponding to an identical dimension lead
sample by the ratio AL%(T):

AL(T)
ALy

AL%(T) =

100 )

The method has been tested by a high quality bulk niobium cylinder, obtaining the 100%
expulsion percentage within the experimental accuracy.

The detailed temperature dependence of AL%(T) for YBCO pellets has been performed in
the temperature range 77-300K; further measurements were made at 4.2K. All measurements

have been repeated at different values of frequency with the corresponding different amplitudes of
the a.c. applied magnetic field.



In order to prove the effectiveness of the ozone during the sample preparation, a series of
pellets have been made following the same fabrication process respectively with or without the
use of ozone during all thermal treatments. Fig. 2 reports a series of curves obtained for different
measuring conditions.
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Measured samples were stored for more than six months using only small closed plastic
boxes and were cycled many titnes between room and liquid nitrogen temperature without any
care against water and moisture. The difference between ozone and oxygen is evident. The ozone
transition curves are sharper, and reach the complete shielding value few degrees below the
transition temperature. The curves enlarge only for a.c. magnetic fields of the order of tenth of
Gauss. Indeed at 0.2 Gauss the diamagnetic supérconducting transition width is only ~2K, while
it becomes ~7K and ~16K respectively for a.c. magnetic field of 2 and 8 Gauss. Otherwise, in
this temperature range close to the transition temperature and in the presence of the same a.c.
magnetic fields, the oxygen made samples show 4 smaller inductance variation and a broad
transition for all values of the a.c. applied magnetic field.

A.c. susceptibility measurements are sensitive both to superconducting shielding currents
and to eddy currents induced into spiitiotis normal conducting regions which may be present
inside the material. Since the eddy cutrents are frequency dependent, it has been suggested
(McCallum et al. 1982) that the dependence of the a.c. susceptibility on frequency is a good
method to detect the presence of normal conducting regions. However someone in the literature
reports different explanations of this frequency dependence.

Due to the use of the LCR meter the amplitude and the frequency are not independent. In
out measurements, as reported by Celdni (Celani et al.,1988d), for good samples the amplitude
dependence is dominant over the frequency dependence, so that in this paper only the main
contribution is analyzed.

The interpretation of inductive transitions, performed with quite large oscillating magnetic



fields on granular sintered superconductors, is complex, but a naive picture of the obtained data
can be done. Sintered superconducting pellets behave as an ensemble of weakly connected
superconducting regions. The mean coupling strength decreases with the magnetic field and, due
to thermal fluctuations, goes to zero for a critical field H,; dependent on the fabrication method. In
any case this critical field goes to zero near the transition temperature. Close to the
superconducting transition onset, since any measuting field is higher than H_, the sample can be
considered as an ensemble of disjoint grains. Decreasing the temperature the links between
superconducting grains become stronger until ch exceeds the measuring field and a macroscopic
Josephson current can flow through grains and generates the shielding effect of the whole
sample. In other words the magnetic field interferes with the intergrain Josephson junctions
destroying the weaker couplings, so that measurements with different magnetic fields give
information on the intergrain couplings strength.

Other effects can generate a broad transition such as:

a) the existence of a distribution of the transition temperature due to a bad sample quality,
b) the presence of small values of effective lower critical field induced by the granular nature of
the sample and by a large number of small impurity regions.

In Fig. 2 the measurements at low field on ozone samples show a behaviour like an ideal
bulk superconductor with a AL%(T) of about 100% just 4K below Tc. In the 0.2 G curve the
grains and junctions transitions are indistinguishable. The curves at higher fields show a double
transition due to the breaking of grain coupling.

On the contrary, the oxygen sample have a broader diamagnetic transition, so that only at
very low magnetic fields and at liquid helium temperature shows an almost complete shielding.

Moreover the onset of the transition temperature of ozone samples is about 2K higher than
the corresponding oxygen one.

In order to test the sample stability the measurements were repeated several times with
thermal cycling between room and liquid nitrogen temperature without cares against moisture and
humidity. Beside samples made by pyrolysis, pellets made with different processes have been
measured. The number of sample analyzed is not sufficient to judge any other fabrication method,
however it is possible to demonstrate the weakness of low density samples made with the
standard calcination - refiring procedure. Indeed Fig. 3 reports the measurements done as soon as
the calcinated sample was fabricated, and after several thermal cycles. The irregular form of the
measured pellet prevents the previously described volume normalization; for this reason Fig. 3
reports the inductance variation in pwH.

Nevertheless the inductance variation shows a remarkable difference between the first
medsurements, when the material is fresh done, and the measurements after several thermal
cycles. On the contrary, a large number of measurements, performed in the same environment on

an old ozone sample does not show, up to now, noticeable degradation of the diamagnetic
behaviour.



FIG. 3 - Inductance variation of a
sample obtained by the conventional
calcination- refiring procedure. (+ freq.
120Hz, a.c. field 8 Gauss; * freq.
1KHz, a.c. field 2 Gauss; o freq.
10KHz, a.c. field 0.2 Gauss).

Fresh: sample as prepared.

Cycled: sample after several thermal
cycles.

CONCLUSIONS

Samples fabricated with a modified pyrolytic process and respectively with the presence or
absence of ozone in the oxygen atmosphere during thermal treatments have been analyzed by the
temperature dependence of the a.c. susceptibility. In these measurements the inductance variation
method was used as a simple method able to determinate the sample quality. Ozone samples have
shown a complete shielding just below the transition temperature with "quite large" measuring
magnetic field. On the contrary, oxygen samples have shown very broad diamagnetic transitions.
Moreover, thermal cycling and water deteriorate low density samples fabricated by calcination
processes. After many thermal cycles old ozone samples have diamagnetic transition better than
calcinated samples after only few thermal cycles. In this way, both the goodness of the pyrolytic
method and the improvement of the quality by using ozone enriched oxygen atmosphere has been
confirmed. Our results have been recently corroborated (Berkeley et al. 1988) by the dramatic
improvements in thin film deposition techniques determined by the presence of an ozone
atmosphere.



REFERENCES

Bednorz, J.C. and K.A. Muller (1986): "Possible high Tc superconductivity in the Ba-La-Cu-O
system", Z. Phys. B64 , 189-193,

Berkeley, D.D., B.R. Johnson, N. Anand, K.M. Beauchamp, L.E. Conroy, A.M. Goldmann,
J. Maps, K. Mauersberger, M.L. Mecartney, J. Motton, M. Tuominen and Y-J. Zhang
(1988): "Ozone processing of MBE grown YBa,Cu30,, film", Proc. of the Appl. Sup.
Conf. 88 to be published on IEEE Trans. on Magn.

Celani, F., R. Messi, S. Pace, N. Sparvieri (1988a): "Metodo di preparazione di superconduttori
ceramici ad alta temperatura ctitica caratterizzati da buone proprieta diamagnetiche", Il
Nuovo Saggiatore , 4, 7-11.

Celani, F., L. Fruchter, C. Giovannelld, R. Messi, S. Pace, A. Saggese, N. Sparvieri (1988b):
"Torque measuremments of textured YBCO sintered pellets", Proc. of the Appl. Sup. Conf.
88 to be published on IEEE Trans. on Magn..

Celani, F., W.LF. David, C. Giovannella, R. Messi, V. Merlo, S. Pace, A. Saggese, N.
Sparvieri (1988c): "Pyrolytic citrate synthesis and ozone annealing: two key steps toward
the optimization of sintered YBCO" (1988), to be published on Vuoto.

Celani, F., L.Liberatori, A.Saggese, S.Pace, N. Sparvieri, C. Giovannella, R.Messi (1988d):
"Bulk superconductivity on ozone annealed YBCO samples by a.c. screening currents
measurements”, Proc. of II Inter. Workshop on the properties of ceramics and their
measurements, to be published on Material Chemistry and Physics.

Celani, F., R. Messi, N. Sparvieri, S. Pace, A. Saggese, C. Giovannella, L. Fruchter, C.
Chappert (1988e): "On the field cooled susceptibility of superconducting YBCO samples":
Proc. of the Int. Conf. of Magnetism 1988 to be published on Les Editions de Physique
1988.

Flokstra, J., G.J. Gerritsma, D.H.A. Blank, and E.G. Keim (1987): "X-Ray, ESR and XPS on
YBCO prepared by citrate synthesis", Proc. of the European Workshop on: High Tc
superconductors and potential Applications, 1, 429-430.

Hor, P.H., RL. Meng, Y.Q. Wang, L. Gao, Z.J. Huang, J. Bechtold, K. Forster, and C.W.
Chu (1987): "Superconductivity above 90K in the Square-Planar Compound System
ABayCu30g,, with A=Y, La, Nd, Sm, Eu, Gd, Ho, Er, and Lu", Phys. Rev. Lett. 58,
1891-1894.

McCallum, R.W., W.A. Karlsbach, T.S. Radhakrishnan, F. Pobell, R.N. Shelton and
P.Klavins (1982): "Evidence for impurity phase superconductivity in EuMogSg under
pressure”, Solid State Comm. 42, 8§19-822.




<<
  /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


