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1. Introduction 

The improvement of energy efficiency 
and the reduction of polluting emission such as 
CO2 and NOx in some fields such as gas tur-
bine and thermal power generation systems, 
require the use of new high-temperature struc-
tural materials exhibiting a tensile strength of 
at least a few hundreds MPa at temperatures 
above 1500°C, in air. For example, turbine 
blades and nozzles in the future engines would 
be made of lightweight, high-strength, high 
toughness and oxidation resistant materials at 
temperatures where metal superalloys, even 
coated by zirconia, would have already melted. 
The ceramic matrix composites consisting of 
silicon carbide fibers –or whiskers - embedded 
in a ceramic matrix, which were developed in 
the twenty last years, do not remain stable at 
temperatures higher than 1300°C in oxidizing 
atmosphere. Ceramic oxides could be poten-
tially good candidates but up to now, brittle-
ness of polycrystalline sintered materials, 
mainly due to the grain boundaries, limits their 
use. Melt growth composites (MGC) of oxides 
seem to be promising materials by coupling 

two or three single crystal phases in a micro-
structure almost free of grain boundaries in 
addition to their intrinsic resistance to oxida-
tion. About this class of material the challenge 
for future applications will be (i) to prepare, 
from binary or ternary systems, materials dis-
playing minimal residual stresses arising from 
the different thermal expansion coefficients of 
constituent phases and (ii) to maintain a high 
flexural strength and a good fracture toughness 
at high temperatures. Waku et al [1, 2] have 
recently developed composites with micro-
structures consisting of interconnected net-
works of eutectic phases and exhibiting high 
flexural strength and good creep resistance. In 
this paper we will present results on similar 
microstructures obtained by directional solidi-
fication in different Al2O3 and Ln2O3 based 
systems. We investigated the effect of solidifi-
cation conditions using two different crystal 
growth methods, the crystalline homogeneity 
of the as-prepared materials, and the role of 
the addition of a third phase (ternary systems) 
concerning the microstructure and the fracture 
toughness at room temperature. 
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2. Experimental procedures 

2.1 Crystal growth 

Under controlled conditions, solidification 
from the melt leads to materials free of poros-
ity and with a very low amount of grain 
boundaries which are generally at the origin of 
brittleness in sintered ceramics. Furthermore 
directional solidification process often results 
in highly textured materials with well-defined 
crystallographic orientation relationships be-
tween the constituent phases [3]. Unidirec-
tional solidification of based-oxide systems at 
eutectic composition usually leads to compos-
ites displaying an organized microstructure 
ranging from fibrous to lamellar depending 
upon the volume fractions of the eutectic 
phases [4,5]. The regular alignment of eutectic 
structures free of primary phase generally re-
quires planar growth front conditions. Such 
conditions are met by using methods which al-
low high G/R values (G is the temperature 
gradient at the solid-liquid interface and R is 
the growth rate) [6]. These aligned fiber-type 
or lamellar microstructures give rise to a very 
strong anisotropic behaviour of these “in situ” 
composites which is not always wanted for 
good thermomechanical properties.  

Other microstructures can be obtained in 
refractory oxide systems by unidirectional so-
lidification such as continuous and isotropic 
networks of eutectic single-crystal phases 
which interpenetrate without grain boundaries. 
Synthesis of this class of materials as mono-
liths or fibers respectively in the Al2O3-Gd2O3 
and Al2O3-Y2O3 systems was reported in re-
cent papers [1,2,7]. The equipments that we 
used so far for the growth of oxide-oxide 
eutectics were made of high temperature sin-
gle-crystal devices which display a high ther-
mal gradient. Rods of oriented eutectics, of 
about 8mm in diameter, were grown using two 
different techniques:  

(i) the floating-zone translation using an 
arc image furnace operating with a 6-kW xe-
non lamp as radiation source. Solidification 

runs were achieved at various rates ranging be-
tween 2 and 20 mm.h-1 [8].  

(ii) the Bridgman method consisting in 
lowering, through a RF heated graphite sus-
ceptor, a molybdenum cylindrical crucible 
containing the powder mixture at the eutectic 
composition. The experiment was performed 
under a pressure of 10-5 mm.h-1Hg of argon. 
The slowest solidification rate used with this 
technique was 14 mm.h-1.  

2.2 Microstructural and crystallographic 
characterization 

Microstructural analysis was achieved on 
sections of rods parallel and perpendicular to 
the growth direction. These sections were cut 
using a diamond saw and their surfaces were 
polished to the micrometer scale using dia-
mond paste. Samples, after Au-Pd coating, 
were examined by Scanning Electron Micros-
copy (SEM) using a Leo 1530 (Leo, Germany) 
equipped with a Princeton Gamma Tech 
(USA) EDX accessory. Backscattered electron 
contrast was used for these observations. Dis-
tribution of elements and compositions of 
eutectic phases were determined by EDX mi-
croanalysis. The structural analysis of the dif-
ferent phases and determination of the cell pa-
rameters were achieved from X-Ray powder 
patterns recorded with a PW 1830 Philips dif-
fractometer (using the λ=0.17889nm Kα radia-
tion of cobalt). Growth directions and local 
relative orientations of phases were investi-
gated from Transmission Electron Microscopy 
(TEM) observations performed on a Jeol 
2000EX microscope (operating at 200kV). 
Thinned foils of transverse sections were pre-
pared by mechanical dimpling and ion-milling. 
Electron backscattered diffraction (EBSD) was 
used to map the crystallographic orientations 
distribution and to determine the crystalline 
homogeneity of specimen. EBSD patterns 
were collected from a Zeiss DSM 960 micro-
scope equipped with a tungsten filament and 
TSL anlysis system. A step size of 0.5µm, was 
generally used. Measurements of the ratio of 
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the crack length to the Vickers indent size pro-
vided estimation of fracture toughness using 
the calibration curve developed by Marshall 
and Evans [9]. 

3.Results 

3.1.Binary systems 

The considered eutectic composites were 
prepared in the Al2O3-Ln2O3 systems of which 
phase diagrams all display a eutectic composi-
tion at a temperature closed to 1800°C on the 
alumina rich side. Depending on the rare-earth 
oxide, eutectic phases consist in an Al2O3 phase 
which is associated to either LnAlO3 (Ln=Sm, 
Eu, and Gd) or Ln3Al5O12 for the other ele-
ments of the lanthanides serie. LnAlO3 has a 
distorted perovskite structure (orthorhombic 
Pnma symmetry) and Ln3Al5O12 crystallizes 
with a garnet-type structure (cubic Ia3d symme-
try). Table I reports the unit-cell parameters of 
eutectic phases of various grown composites. 
SEM images of the microstructures correspond-

ing to cross sections perpendicular to the solidi-
fication direction are shown in Figure 1. In 
every case we observe continuous networks of 
single-crystal Al2O3 phase (dark contrast) and 
single-crystal based lanthanide and aluminium 
oxide compounds (Fig 1 a/ GAP = GdAlO3, 
b/ EAP = EuAlO3, c/ EAG = Er3Al5O12, 
d/ YAG = Y3Al5O12) 

The two phases interpenetrate without 
grain boundaries, pores or colonies. These 
complex microstructures are consistent with 
other observations reported in literature [1,2]. 
The average phase domain size (length of the 
short axis of each domain) does not vary 
greatly for Al2O3-Ln2O3 eutectics. But we can 
note that the Al2O3-YAG composite exhibits a 
microstructure about five times larger. For all 
composites the microstructure size does not 
change on a large central part of rods when so-
lidification rates are lower than 20 mm.h-1. 
Above this value, colony microstructure be-
gins to appear (Fig. 2). However we observed 
a decrease of this domain width towards the 
edge of the rod when specimen are prepared 
using the arc image furnace technique. This 

Table 1 

Al2O3 corundum struct. hexagonal symmetry, R-3c a=0.47591nm c=1.29916nm
LnAlO3 perovskite-type struct., orthorhombic symmetry, Pnma a (nm) b (nm) c (nm) 

Ln = Gd GAP 0.53063 0.74452 0.52580 
Ln = Eu EAP 0.52877 0.74599 0.52775 
Ln3Al5O12 garnet-type struct. cubic symmetry, Ia3d a (nm) 
Ln=Y YAG 1.20065 
Ln=Er EAG 1.19867 
Ln=Dy DAG 1.20594 

 

Fig. 1 
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decrease is directly related to the heating 
method which induces a radial temperature 
gradient higher than the Bridgman method.  

20  m
 

Fig. 2 

SEM observations of sections parallel to the 
growth direction have a similar three-
dimensional configuration of the microstructure.  

Electron diffraction studies were per-
formed on thin plates cut perpendicularly to the 
rod axes. They reveal that growth directions of 
these eutectics follow well-defined crystallo-
graphic axes. The orientations are usually 
unique. Two preferred orientations were deter-
mined for Al2O3 only depending on the used so-
lidification process: [ 0110 ] when specimen are 
grown by the floating zone method and [ 3211 ] 
when the Bridgman method is employed. The 

electron diffraction pattern on figure 3 was per-
formed on a platelet perpendicular to the 
[ 0110 ] growth direction of a Al2O3-GAP 
eutectic. The selected area is centred on the in-
terface, and diffraction spots of both phases are 
superimposed on the same pattern. Crystallo-
graphic principal directions are strictly aligned 
according to the following epitaxial relations: 

 [ 0110 ] Al2O3 // [ 101 ]Ln AlO3 

 [ 6112 ] Al2O3 // [100]Ln AlO3 

The growth directions and orientation re-
lationships are summarized in Table 2 for the 
as-prepared eutectics. 

Table 2 

Eutectic phases Al2O3 - LnAP Al2O3 - LnAG 
Growth direc-
tions 

[ 0110 ]Al2O3 

// [ 101 ]LnAP 

[ 0110 ]Al2O3 
// [110 ]LnAG 

Orientation re-
lationships 

( 0112 )Al2O3 
// ( 211)LnAP 

( 0001 ) Al2O3 

// ( 211 )LnAG

These results were obtained from TEM 
patterns corresponding to local observations 
(some micrometers). In order to control the sin-
gle-crystal homogeneity in large areas of the 
specimen, the EBSD technique has been used.  

Figure 4, corresponding to the Al2O3-
YAG eutectic, shows orientation and Inverse 

 

Fig. 3 

 

Fig 4 
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Pole Figures (IPF) maps in which the colors 
correspond to the crystal orientation as shown 
in the stereographic projection. For example, 
crystals with their 111 axis normal to the sur-
face of the sample will be blue, and so on. The 
nearly alignment of < 0110 > and <110> crys-
tallographic orientations with the Nd direction, 
normal to the observed surface (center of the 
stereo projection), is in good agreement with 
the growth directions reported in Table 2. 

The orientation image maps (150 × 36 µm) 
presented on figure 4 reveal the sample texture 
and the nearly single crystalline homogeneity of 
the sample. A unique colour corresponds to the 
YAG phase exhibiting one growth direction fea-
turing and the absence of grain boundary. Two 
different colours are visible for alumina. They 
correspond to the same { 0110 } orientation re-
vealing two twin-related variants of Al2O3. The 
non-centrosymmetry of the corundum structure 
gives rise to [ 0110 ] and [ 0101 ] crystallo-
graphic non-equivalent directions which cannot 
be distinguished by electron diffraction. Com-
parison of the Al2O3 and YAG pole figures leads 
to the same crystallographic relationships than 
those determined by TEM (Table 2). 

3.2 Ternary systems 

We showed in the previous section that 
the microstructure of the composite, in differ-
ent oxide binary systems, could be controlled 
by unidirectional solidification. A high flex-
ural strength, thermal stability and creep resis-
tance of some of these binary eutectics have 
been reported in the literature. To increase the 

fracture toughness of these materials we added 
a third phase (ZrO2). For each system we pre-
pared MGC at the eutectic composition in the 
Al2O3/ZrO2/Ln2O3 ternary phase diagrams. Af-
ter solidification, the phases identified by X-
ray diffraction consist of an alumina phase, a 
perovskite (or garnet) phase and a Ln-
containing fully-stabilized cubic ZrO2. The 
starting eutectic compositions, unit-cell pa-
rameters of constituent phases and the compo-
sition of zirconia phase are gathered in Table3.  

Table 3 

65 Al2O3 - 19 ZrO2 - 16 Y2O3 (mol%) 
Al2O3 

a=0.4758nm 
c=1.2997nm 

YAG 
a=1.2005nm 

ZrO2 
(15.5mol% Y2O3) 
a=0.5165 nm 

65.9 Al2O3 - 18.6 ZrO2 - 15.5 Er2O3 (mol%) 
Al2O3 

a=0.4759nm 
c=1.2999nm 

EAG 
a=1.1983nm 

ZrO2 
(15.3mol%Er2O3) 
a=0.5159 nm 

58 Al2O3 - 23 ZrO2 - 19 Gd2O3 (mol%) 
Al2O3 

a=0.4759nm 
c=1.2993nm 

GAP 
a=0.53022nm 
b=0.74418nm 
c=0.52541nm 

ZrO2 
(16 mol% Gd2O3)
a=0.5200 nm 

The amount of Ln(orY)2O3 as solid solu-
tion in ZrO2 was determined from X-Ray pat-
terns using a Vegard's law [10]. Transverse 
sections of different ternary eutectics contain-
ing Y2O3 (a), Er2O3 (b) and Gd2O3 (c) are 
shown in Figure 5. Firstly, we can note, that 
morphology of the garnet-type phase is modi-
fied depending on the oxide added to alumina 

 

Fig. 5 
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and zirconia (indicated by arrrows). At the 
same solidification rate, large facets are de-
veloped for the ternary eutectic with Ln=Er at 
the contrary of composites containing Y. 
Secondly, in the case of based-yttrium eutec-
tic, zirconia phase is always grown at the in-
terface between Al2O3 and YAG. When 
Ln=Er, cubic zirconia dispersoids are ob-
served not only at the interfaces but also in 
the alumina phase. A similar microstructure 
was observed for yttrium based eutectics pre-
pared by the Bridgman technique at higher 
solidification rates. Electron diffraction pat-
terns (Fig. 6) performed on the interfaces of 
the eutectic phases reveal the epitaxial rela-
tionships on the one hand between Al2O3 and 
ZrO2 (left image) and on the other between 
Al2O3 and Y3Al5O12 (right image). 

We determined the following relationships: 

 [ 0110 ]Al2O3//[001]YAG//[001]ZrO2  

corresponding to growth directions of each 
phase coupled with relative orientations : 

 (0001)Al2O3//(100)ZrO2  
 and (0001)Al2O3//(100)YAG 

 

Fig. 6 

The orientation relationships between 
alumina and cubic zirconia are strictly similar 
to those determined in previous papers for the 
Al2O3-ZrO2 binary eutectic [11]. Crystallo-
graphic orientations of three phases are veri-
fied for large areas of the specimen as shown 
on IPF images which reveal unique growth di-
rections on 2x2mm2 zones and relative orienta-
tions in good agreement with electron diffrac-
tion studies (Fig. 7) 

 

Fig. 7 

3.3 Mechanical properties 

As reported in the paragraph before, addi-
tion of zirconia to binary eutectics modifies so-
lidification conditions and consequently the mi-
crostructure of the final composite. However the 
single-crystal homogeneity of the material is not 
changed. Orientation relationships between zir-
conia and the two others eutectic phases which 
were revealed involves low-energy interfaces. 

We investigated the influence of that addi-
tion on hardness and fracture toughness of these 
materials at room temperature. Hardness values 
measured with a Vickers indent are reported in 
Table 4. ⊥ and // symbols indicate that meas-
urements were carried out on sections perpen-
dicular and parallel to the growth direction. 

The mean value of hardness varies very 
little whatever the considered oxides system. 
Fracture toughness values calculated from the 
length of cracks reveals following features : 
− binary eutectics have a fracture toughness 

higher than Al2O3 and close to known 
values for Al2O3-ZrO2 composites [12]. 

− lower is the mean size of the microstruc-
ture higher is the KIC value (Al2O3-YAG < 
Al2O3-EAG < Al2O3-GAP). 
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− addition of zirconia induces a noticeable 
toughening effect. This effect is more im-
portant for the systems associating alu-
mina and garnet type structure. The esti-
mated value of KIC increases from 6 to 10 
MPa.m1/2.  

− KIC values perpendicular or parallel to 
growth directions are very similar in good 
agreement with the isotropy of the micro-
structure and do not seem dependent of 
cristallographic orientation. 

Table 4 

System 
Hv (GPa) KIC 

(MPa.m1/2)

Al2O3-YAG (⊥) 21.8 5.2 

Al2O3-EAG (⊥) 16.9 6.2 

Al2O3-ZrO2-YAG (⊥) 18.4 9.8 
Al2O3-ZrO2-YAG (//) 19.8 8.9 
Al2O3-ZrO2-EAG (⊥) 18 10 

Al2O3-GAP (⊥) 15.9 7.5 

Al2O3-ZrO2-GAP (⊥) 17.9 8.5 

4. Conclusion 

Interconnected microstructures were ob-
tained from based-oxide binary and ternary 
systems using two different growth methods. 
Whatever the used method, morphology of 
microstructures does not change. The floating 
zone method allows to grow composites at so-
lidification rates higher than the Bridgman 
method due to a higher thermal gradient but 
the microstructure displays a lower homogene-
ity on the external zones of the as-prepared 
rods. Preferred growth directions and crystal-
lographic orientation relationships between 
constituents phases were revealed for all the 
investigated eutectics. The EBSD technique al-
lowed to show the single-crystal feature of 

grown composites. The addition of zirconia 
corresponding to ternary eutectic compositions 
led to an increase of fracture toughness. 

References 

[1] Waku Y, Nakagawa N, Wakamoto T, Ohtsubo H., 
Shimizu K & Kohtoku Y. A ductile ceramic eutec-
tic composite with high strength at 1873K, Nature, 
389, pp 49-52, 1997  

[2] Waku Y, Nakagawa N, Wakamoto T, Ohtsubo H., 
Shimizu K & Kohtoku, High temperature strength 
and stability of unidirectionally solidified 
Al2O3/YAG eutectic composite, J. Mater. Sci. 33, 
pp1217-1225, 1998 

[3] Revcolevschi A., Dalhenne G. and Michel D. In-
terfaces in directionally solidified oxide-oxide 
eutectics, External and internal interfaces of metal 
oxides, Marerials Science Forum, Trans. Tech. 
Publications, pp 173-197, 1988 

[4] Cooksay D.J.S., Munson D., Wilkinson M.P., Hel-
lawell A.H., Freezing of some continuous binary 
eutectic mixtures, Phil. Mag., 10, pp 745-769, 
1964. 

[5] Hunt J.D and Jackson, K.A. Binary eutectic solidi-
fication, Trans AIME, 236, pp 843-852, 1966 

[6] Mollard F.R. and Flemings M.C., Growth of com-
posites from the melt, Trans AIME, 239, pp 1526-
1546, 1967.  

[7] Frazer C.S., Dickey Ec., Sayir, A., Crystallo-
graphic texture and orientation variants in Al2O3-
Y3Al5O12 directionally solidified eutectic crystals, 
Journal of crystal growth, 233, pp 187-195, 2001 

[8] Revcolevschi A., Arc image furnace for X-Ray 
diffraction studies to 3000°C and high temperature 
crystal growth, Rev. Int. Hautes Temp. Refract., 7, 
pp 73-90, 1970. 

[9] Evans A.G., Charles E.A. Fractures Toughness 
Determination by Indentation J. Am. Ceram. Soc. 
59, pp 371-372, 1976. 

[10] Yashima M., Ishisawa N., Yoshimura M. Applica-
tion of an Ion-Packing on Defects Clusters to Zirco-
nia Solid Solutions : II, Applicability of Vegard's 
law J. Am. Ceram. Soc, 75, pp 1550-1557, 1992 

[11] Mazerolles, L., Michel D. and Portier, R., Inter-
faces in oriented Al2O3-ZrO2 (Y2O3) eutectics, J. 
Am. Ceram. Soc, 69, pp 252-255, 1986 

[12] Lange F.F. Transformation Toughening, Part 4, J. 
Mat. Sci. 17 pp 247-254, 1982 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Emulate Acrobat 4 CMYK)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Emulate Acrobat 4)
  /AlwaysEmbed [ true
    /a_PresentumCps
    /Academy-01
    /Academy-1
    /Academy-3
    /AcademyC
    /AcademyC-Bold
    /AcademyC-Italic
    /AdverGothicC
    /AGAvalancheBoldItalic
    /AGAvalanchePlain
    /AGBengaly-Bold
    /AGBengaly-Roman
    /AGBenguiatCyr-Bold
    /AGBenguiatCyr-Book
    /AGCenturionBold
    /AGCenturionItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGForeignerBoldItalic
    /AGForeignerPlain
    /AGForeignerXPlain
    /AGFriquerBoldItalic
    /AGFriquerItalic
    /AGGalleonBold
    /AGGalleonPlain
    /AGHelveticaBoldItalic
    /AGHelveticaPlain
    /AGOpus-Roman
    /AGReverence-Oblique
    /AGReverence-Roman
    /AGZeppelin-Oblique
    /AGZeppelin-Roman
    /Aksent
    /AlaskaPlain
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /AmbassadoreCPlain
    /AmericanUncialCPlain
    /AnnaC
    /AnnaC-Bold
    /AnnaLightC
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialCyrMT
    /ArialCyrMT-Bold
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoecklin
    /Astra
    /AstronC
    /Auriol
    /Auriol-Black
    /Auriol-Bold
    /Auriol-Italic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeGothicC-Book
    /AvantGardeGothicC-BookOblique
    /AvantGardeGothicC-Demi
    /AvantGardeGothicC-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BabyTeetPlain
    /Baltic-01
    /Baltic-3
    /Balzano
    /Banco
    /Banshee
    /BastionBoldItalic
    /BastionItalic
    /BastionXItalic
    /Batang
    /BauhausC-Bold
    /BauhausC-Demibold
    /BauhausC-Heavy
    /BauhausC-Light
    /BauhausC-Medium
    /Bebit
    /BeeskneesC
    /BenguiatGothicC-Bold
    /BenguiatGothicC-BoldItalic
    /BenguiatGothicC-Book
    /BenguiatGothicC-BookItalic
    /BenguiatGothicHeavyC
    /BenguiatGothicHeavyC-Bold
    /BenguiatGothicHeavyC-BoldItalic
    /BenguiatGothicHeavyC-Italic
    /BermudaLP-Dots
    /BermudaLP-Open
    /BermudaLP-Solid
    /BermudaLP-Squiggle
    /BernhardC
    /BetinaScriptC
    /BetinaScriptC-Bold
    /BetinaScriptXC
    /BinnerPlain
    /BirchC
    /BlackadderITC-Regular
    /BlackGroteskC
    /BlackGroteskC-Italic
    /Blackoak
    /BlagovestFiveDecor
    /BlagovestFiveRegular
    /BlagovestFiveRegularSerif
    /BlagovestFourNormal
    /BlagovestFourSerif
    /BlagovestOne
    /BlagovestThree
    /BlagovestTwo-Regular
    /BlueIsland
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BossaNovaMVB
    /BoyarskyPlain
    /BradleyHandITC
    /BreezeBold
    /BreezePlain
    /BroadwayCPlain
    /BrunoJB
    /BrunoJB-Bold
    /BrushType-SemiBold
    /BrushType-SemiBold-Italic
    /Bruskovaja-gazetnaja-03
    /Bruskovaja-gazetnaja-3
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligraphPlain
    /Callygraph-01
    /Candid
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChancellorPlain
    /ChanceScript-Plain
    /CharlemagnePlain
    /Charme
    /Chicago
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clarendon-Light
    /ClassicBoldItalic
    /ClassicItalic
    /ComicSansMS
    /ComicSansMS-Bold
    /CompactC
    /CompactC-Bold
    /CompactC-BoldItalic
    /CompactC-Italic
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /CorridaC
    /Countdown
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierC
    /CourierC-Bold
    /CourierC-BoldOblique
    /CourierC-Oblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CrashC
    /Critter
    /Crystal
    /CurlzMT
    /Cyrvetica
    /Cyrvetica-Bold
    /Cyrvetica-BoldOblique
    /CyrveticaExtra
    /CyrveticaExtra-Bold
    /CyrveticaExtra-BoldOblique
    /CyrveticaExtra-Oblique
    /CyrveticaExtraOutline
    /Cyrvetica-Narrow
    /Cyrvetica-Narrow-Bold
    /Cyrvetica-Narrow-BoldOblique
    /Cyrvetica-Narrow-Oblique
    /Cyrvetica-Oblique
    /CyrveticaOpen-Bold
    /DaggerC
    /Decor
    /DecorC
    /DidonaC
    /DoloresCyr-Black
    /DoloresCyr-Bold
    /DoloresCyr-ExtraBold
    /DoloresCyr-Light
    /DoloresCyr-Regular
    /DrunkC
    /DublonC
    /DublonC-Bold
    /DublonLightC
    /Ebonit-5
    /EdwardianScriptITC
    /Electron-Bold
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /EpsilonC
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Europe
    /Europe-Bold
    /Europe-Bold-Italic
    /EuropeDemi
    /EuropeDemi-Italic
    /EuropeExt
    /EuropeExt-Bold
    /EuropeExt-Bold-Italic
    /EuropeExt-Italic
    /Europe-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /EverestUltra
    /ExcelsiorCyr-Bold
    /ExcelsiorCyr-Inclined
    /ExcelsiorCyr-Upright
    /ExPonto-Regular
    /ExposureCMixOne
    /ExposureCMixTwo
    /ExposureCOne
    /ExposureCOneRough
    /ExposureCOutline
    /ExposureCOutlineRough
    /ExposureCThree
    /ExposureCThreeRough
    /ExposureCTwo
    /ExposureCTwoRough
    /FatFaceC
    /FelixTitlingMT
    /Feofan
    /FetteFraktur
    /FetteFraktur-Dfr
    /Fiesta
    /Fiesta-Bold
    /FixSysC
    /Flash-Plain
    /FloraC
    /FloraC-Bold
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreeSetBlackC
    /FreeSetBlackC-Italic
    /FrenchScriptMT
    /Fretta
    /FrizQuadrataC
    /FrizQuadrataC-Bold
    /FrizQuadrataC-BoldItalic
    /FrizQuadrataC-Italic
    /FuturaBookC
    /FuturaBookC-Oblique
    /FuturaDemiC
    /FuturaDemiC-Oblique
    /FuturaEugenia
    /FuturaEugeniaC
    /FuturaLightC
    /FuturaLightC-Oblique
    /FuturaMediumC
    /FuturaMediumC-Oblique
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /GaramondBookC
    /GaramondBookC-Bold
    /GaramondBookC-BoldItalic
    /GaramondBookC-Italic
    /GaramondBookNarrowC
    /GaramondBookNarrowC-Italic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNarrowC-Bold
    /GaramondNarrowC-BoldItalic
    /GaramondNarrowC-Light
    /GaramondNarrowC-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Gazett-Rubl-uzk-43
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlasnostDemiboldFWF
    /GlasnostExtraboldFWF
    /GlasnostLightFWF
    /Glasten
    /GloucesterMT-ExtraCondensed
    /Gonez-01
    /Gonez-03
    /Gonez-1
    /Gonez-3
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Grad
    /Graffiti1C
    /Graffiti2C
    /Graffiti3C
    /Graffiti4C
    /Granit-Bold
    /Haettenschweiler
    /Half_Ustav
    /Half_Ustav-Bold
    /HelvCondBold
    /HelvCondBold-Italic
    /HelvCondNormal
    /HelvCondNormal-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HermesC
    /HeroldC
    /HeroldC-Bold
    /HeroldNormal
    /Hobo
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HomePlanning2
    /Hover-Plain
    /Impact
    /ImprintMT-Shadow
    /Industria-SolidA
    /InformC
    /InformC-Bold
    /InformShadowC
    /Insignia-A
    /IrinaC
    /IzhitsaC
    /IzhitsaOS
    /JakobC
    /JakobC-Bold
    /JakobExtraC
    /Japanese-Generic1
    /Jashma-1
    /Jikharev-Italic
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jotter
    /JotterBold
    /JotterItalic
    /Jotto
    /JournalC
    /JournalC-Bold
    /JournalC-Italic
    /JournalSansC
    /JournalSansC-Bold
    /JournalSansC-Italic
    /JournalSanSerif-01
    /JournalSanSerif-1
    /JournalSanSerif-5
    /Jurnalnaja-01
    /Jurnalnaja-1
    /Jurnalnaja-3
    /KabelC-Bold
    /KabelC-Book
    /KabelC-Demi
    /KabelC-Medium
    /KabelC-Ultra
    /Kaliakra-Plain
    /KarollaC
    /Korean-Generic1
    /KorinnaBlackC
    /KorinnaBlackC-Heavy
    /KorinnaBlackC-Kursiv
    /KorinnaBlackC-KursivHeavy
    /KremlinC
    /Kusanyan-Italic
    /LatinWideC-Plain
    /LazurAntiqDisplayC-Bold
    /LazurAntiqDisplayC-Regul
    /LazurAntiqTextC-Bold
    /LazurAntiqTextC-Regular
    /LazurskiC
    /LazurskiC-Bold
    /LazurskiC-BoldItalic
    /LazurskiC-Italic
    /LazurskiEngravedC
    /LegendeC-Bold
    /LegendeC-BoldItalic
    /LegendeC-Italic
    /LegendeC-Plain
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGotLCY-Bold
    /LetterGotLCY-Medi
    /LiteraturnayaC
    /LiteraturnayaC-Bold
    /LiteraturnayaC-BoldItalic
    /LiteraturnayaC-Italic
    /Lithos-Bold
    /Lithos-Plain
    /Lizard
    /LizardBold
    /LizardItalic
    /LPM-Elizabet-01
    /LPM-Elizabet-1
    /LPM-Elizabet-3
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Luxor
    /MachineC
    /MachineC-Bold
    /MagistralBlackC
    /MagistralC
    /MagistralC-Bold
    /MaiandraGD-Regular
    /Malahit-5
    /Marigold
    /MartenCyr-Grotesque
    /MartenCyr-GrotesqueRough
    /MartenCyr-Regular
    /MartenCyr-Rough
    /MatterhornC
    /MaximaCyrTCY-LighComp
    /Megen
    /MicrosoftSansSerif
    /MingLiU
    /Miniature
    /Miniature-Bold
    /Miniature-BoldItalic
    /Miniature-Italic
    /MinionC-Italic
    /MinionC-Plain
    /MinionCyr-Italic
    /MinionCyr-Regular
    /Mistral-Plain
    /Mode-Plain
    /Molto
    /Monaco
    /MonaLisa-Recut
    /MonoCondensedC
    /MonoCondensedC-Bold
    /MonoCondensedC-BoldItalic
    /MonoCondensedC-Italic
    /MonotypeCorsiva
    /MontblancC
    /MontblancC-Italic
    /Motive
    /MotiveBold
    /MotiveItalic
    /MotterTekturaC-Plain
    /MSLineDrawPSMT
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MyslC
    /MyslC-Bold
    /MyslC-BoldItalic
    /MyslC-Italic
    /NewBaskervilleC-Bold
    /NewBaskervilleC-BoldItalic
    /NewBaskervilleC-Italic
    /NewBaskervilleC-Roman
    /NewBaskervilleExpOdC-Bold
    /NewBaskervilleExpOdC-BoldItalic
    /NewBaskervilleExpOdC-Italic
    /NewBaskervilleExpOdC-Roman
    /NewBaskervilleExpScC-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewStandardC
    /NewStandardC-Bold
    /NewStandardC-BoldItalic
    /NewStandardC-Italic
    /NewtonC
    /NewtonC-Bold
    /NewtonC-BoldItalic
    /NewtonC-Italic
    /NewtonXC
    /NewYork
    /NewYorkC-Plain
    /NewZelek
    /NimbusRomDCY-Bold
    /NimbusRomDCY-BoldItal
    /NimbusRomDCY-Regu
    /NimbusRomDCY-ReguItal
    /NimbusSanLCY-Bold
    /NimbusSanLCY-BoldItal
    /NimbusSanLCY-Regu
    /NimbusSanLCY-ReguItal
    /NimbusSanNo5TCY-Medi
    /NimbusSanNo5TCY-Regu
    /NinaC
    /Nowaja-Gazetnaja-01
    /Nowaja-Gazetnaja-1
    /Nowaja-Gazetnaja-3
    /NSimSun
    /Obyknowennaja-nowaja-01
    /Obyknowennaja-nowaja-1
    /Obyknowennaja-nowaja-3
    /OCR_OneC
    /OCRAExtended
    /OdessaScriptFWF
    /OfficinaSansC-Bold
    /OfficinaSansC-BoldItalic
    /OfficinaSansC-Book
    /OfficinaSansC-BookItalic
    /OfficinaSerifC-Bold
    /OfficinaSerifC-BoldItalic
    /OfficinaSerifC-Book
    /OfficinaSerifC-BookItalic
    /OldScript-Plain
    /OldTownC-Plain
    /OlgaC
    /Oliver
    /Oliver-Bold
    /Oliver-Bold-Italic
    /Oliver-Italic
    /Ondine
    /Opium
    /Opium-Bold
    /Opium-Bold-Italic
    /Opium-Italic
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /PalaceScriptMT
    /Paladin-Plain
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /ParagonC-Plain
    /ParkAvenue-Plain
    /ParsekC
    /PentaBold
    /PentaDemi
    /PentaLight
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Perspective-Plain
    /PetersburgC
    /PetersburgC-Bold
    /PetersburgC-BoldItalic
    /PetersburgC-Italic
    /Plain
    /PlainScriptC
    /PMingLiU
    /Pollock1C
    /Pollock2C
    /Pollock3C
    /Pollock4C
    /PragmaticaC
    /PragmaticaC-Bold
    /PragmaticaC-BoldOblique
    /PragmaticaC-Oblique
    /PragmaticaCondC
    /PragmaticaItalic
    /PragmaticaLightC
    /PragmaticaLightC-Bold
    /PragmaticaShadowC-Bold
    /PragmaticaShadowC-BoldItalic
    /Prague
    /PragueBold
    /PragueBoldItalic
    /PragueItalic
    /Present
    /Pristina-Regular
    /ProunBC
    /ProunBC-Bold
    /Proun-Bold
    /ProunC
    /ProunC-Bold
    /Proun-Plain
    /ProunX-Bold
    /ProunX-Plain
    /Pump-Plain
    /QuantAntiquaC
    /QuantAntiquaC-Bold
    /QuantAntiquaC-Italic
    /RageItalic
    /Regata
    /Repriza-Bold
    /Repriza-Plain
    /Respect
    /Respect-Bold
    /Respect-BoldItalic
    /Respect-Italic
    /RespectNarrow
    /RespectNarrow-Bold
    /RespectNarrow-BoldItalic
    /RespectNarrow-Italic
    /Ribbon-Plain
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RodchenkoC
    /RodchenkoInlineC
    /Rodeo
    /Rodeo-Bold
    /Rodeo-Bold-Italic
    /Rodeo-Italic
    /Romic-Plain
    /RonInset-Plain
    /RoslynGothic-Plain
    /Rubic
    /Ruk-Jiharev-03
    /SansBold
    /SansLightPlain
    /SansPlain
    /SansXPlain
    /Sapphir-Plain
    /SchoolBookC
    /SchoolBookC-Bold
    /SchoolBookC-BoldItalic
    /SchoolBookC-Italic
    /ScriptMTBold
    /Semaphore
    /Serpentin-Plain
    /SimHei
    /SimSun
    /Sinaloa-Plain
    /Skazka-Plain
    /Slipstream-Plain
    /StandardPosterC
    /StarC
    /Start
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Sten-Plain
    /Stop-Plain
    /Story
    /StoryBold
    /StoryItalic
    /StudioScriptC
    /SvetlanaC
    /SvetlanaC-Bold
    /SvetlanaC-BoldItalic
    /SvetlanaC-Italic
    /SvobodaFWF
    /SvobodaFWF-Bold
    /SvobodaFWF-BoldOblique
    /SvobodaFWF-Oblique
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /TagirC
    /Tahoma
    /Tahoma-Bold
    /TatianaC
    /Taurus-Bold
    /Taurus-Plain
    /TaurusX-Bold
    /TaurusX-Plain
    /Taxi
    /TaxiBold
    /TaxiItalic
    /Techno28
    /Techno-Plain
    /TextBookC
    /TextBookC-Bold
    /TextBookC-Italic
    /TextBook-Italic
    /Times
    /Times-Bold
    /Times-BoldItalic
    /TimesET
    /TimesET-Bold
    /TimesET-BoldItalic
    /TimesET-Italic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-PhoneticIPA
    /Times-Roman
    /Torhok-Italic
    /Trafaret
    /Traktir
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Treffi-Plain
    /TrixieCyr-Light
    /TrixieCyr-Plain
    /TrueGritC
    /Tutanhamon-shir-03-m
    /Tutanhamon-shir-63
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypeWriter-Bold
    /TypeWriter-Plain
    /UmbrellaC-Plain
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /VantaBlack
    /VantaBold
    /VantaLight
    /VantaPlain
    /VantaThin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /WilhelmKlingsporGotisch
    /WindC
    /WindsorC-Plain
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XeniaC
    /XeniaCondensedC
    /XeniaExtendedC
    /XeniaExtendedC-Bold
    /XeniaWesternC
    /XeniaWesternC-Italic
    /ZapfChanceryC
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZhikharevC
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [800 800]
  /PageSize [612.000 792.000]
>> setpagedevice


