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Abstract The Raman spectra of unintentionally doped
gallium nitride (GaN) and Mg-doped GaN films were
investigated and compared at room temperature and low
temperature. The differences of E, and A;(LO) mode in
two samples are discussed. Stress relaxation is observed in
Mg-doped GaN, and it is suggested that Mg-induced misfit
dislocation and electron—phonon interaction are the
possible origins. A peak at 247 cm ' is observed in both
the Raman spectra of GaN and Mg-doped GaN. Temper-
ature-dependent Raman scattering experiment of Mg-
doped GaN shows the frequency and intensity changes of
this peak with temperature. This peak is attributed to the
defect-induced vibrational mode.

Keywords GaN, P-type GaN, Raman scattering,
defect modes

PACS numbers 63.20.Pw, 78.30.Fs

1 Introduction

The direct wide band gap gallium nitride (GaN) has
recently been recognized as a potential material for
optoelectronic applications in the short wavelength range,
such as light emitting diodes, power devices, and lasers.
The defects and impurities in GaN have very important
effects on the electric transport and light emission proper-
ties of the material. Raman scattering is a powerful and
widely used method for studying the defects of and
impurities in a material. Raman peaks that are located in the
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low-energy range, between 95 and 250 cm ', were first
reported by Ramsteiner et al. [1] in GaN on GaAs grown by
molecular beam epitaxy (MBE). Siegle et al. [2] claimed
that these peaks are only observable for GaN on GaAs.
Subsequently, Jiang et al. [3] reported these peaks in MBE
GaN layers grown on both sapphire and GaAs substrates.
Because the intensity of these lines decreases with
increasing temperature and the lines disappear at room
temperature, Ramsteiner et al. attributed these lines to the
electronic excitation of donors. However, Siegle et al. [4]
reported magnetic-field- and high-pressure-dependent
Raman measurements and show, in contrast, that all lines
are caused by vibrational Raman scattering in which the
temperature dependence is due to the resonance process.
Furthermore, the theoretical calculation [5] shows the local
modes of As impurities in GaN located at this range; thus,
these lines are related to As impurities.

Semiconductors contain a variety of electronic excita-
tions due to free and bound charges, the electronic
excitations can couple to the lattice vibration. The influ-
ence of free carriers on Raman spectra and their coupling
with LO phonons has already been reported in unin-
tentionally doped GaN and N-type GaN films [6], but there
are few reports about the behavior of coupled mode at low
temperatures.

In this paper, we investigated the Raman scattering
spectra of undoped GaN and Mg-doped GaN films at room
temperature and low temperature. The differences between
the E, and A;(LO) modes in two samples are discussed and
explained by the interplay of electronic excitations and
lattice vibration. Apart from the host phonon modes, a peak
at 247 cm ™', which is very consistent with the 30.7 meV
reported in [3], appears both in the spectra of undoped GaN
and Mg-doped GaN at low temperature. The origin of this
peak is discussed.

2 Experiment

The two samples studied in this work were all grown by
metal-organic chemical-vapor deposition (MOCVD) on
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[0001] sapphire substrates with 20-nm-thick GaN buffer
layer. They have a hexagonal structure, and the thickness of
the epitaxial layer was about 1 pum. The magnesium
concentration of the P-type sample was 5x10'* cm . The
Raman spectra were measured with a Jobin-Yvon T64000
Raman system in backscattering Z(X, —)Z geometry. The
accuracy of the measured phonon frequencies was 0.5 cm .
The line at 532 nm of an Ar" laser was used for excitation.
The power-on sample is about 3.2 mW, and the temperature
was varied between 78 and 573 K.

3 Results and discussion
3.1 The host phonon modes

For the Z(X, —)Z geometry, the E, and A;(LO) modes can
be observed according to the selection rule. Table 1 lists the
phonon frequency and the full width at half maximum
(FWHM) of the E, and A;(LO) modes at 78 K and room
temperature. The frequencies and linewidths of the phonon
modes were determined by fitting Lorentzian line shapes to
the measured Raman lines. Figure 1 shows the Raman
spectra at 78 K. For the E; mode, the FWHM of Mg-doped
GaN is larger than that of undoped GaN by about 0.5 cm™ ',
which can be attributed to the lower crystalline quality due
to heavy doping. An interesting phenomenon that we
observed is that the frequency of the E, mode in Mg-doped
GaN shifted 1 cm ™' to the low-energy side compared with
GaN sample and was at 568 cm ' at room temperature.
This indicated that the relaxation of residual stress existed
in the Mg-doped sample [7]. The tetrahedral radius of Mg
is larger than that of Ga and N. It is well known that dopant
atoms, which are large, compared with the host lattice
atoms, can introduce compressive hydrostatic stress and
make the E, mode shift to high energy. According to the
magnesium concentration of our sample and the linear
stress-shift coefficient k=3.6 cm 'sGPa™' [8], we can
deduce that the hydrostatic-pressure-induced frequency
blue-shift will be about 1 cm'. Popovici et al. [9] reported
that some Mg-doped GaN samples have tensile stress and
suggested that the growth conditions, not the Mg impurity,
are the major cause of stress in Mg-doped sample.
Recently, Xu et al. [10] reported the stress relaxation in
Mg-doped GaN and attributed it to the role of buffer layer.
In [11,12], the stress relaxation in Si-doped GaN has been
explained as Si-induced misfit dislocation. In our work, the
two samples have the same growth conditions and buffer

Table 1 The frequency and FWHM of host lattice phonons

Mode 78 K 300 K
w fem™! T'lem™ w/em™ I'lem™
E, GaN 570 2.5 569 2.5
GaN/Mg 569 3.0 568 3.2
A(LO) GaN 740 53 736 9.0
GaN/Mg 737 4.4 734 7.0
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Fig. 1 Raman spectra of GaN and GaN/Mg at 78 K

layers. We think that Mg-induced generation of misfit
dislocation is the possible interpretation. In addition, an
alternative explanation is the electron—phonon interaction
in Mg-doped sample. The frequency shift induced by
electron—phonon interaction has been observed in N-type
Si, P-type Si, P-type Ge, and P-type GaAs [13]. In P-type
GaN, many holes are located in the heavy-hole band; the
transitions between light, heavy hole band, and spin-orbit-
split valence band result in the appearance of a broad
electronic continuum. E, phonon coupled with electronic
excitations via the deformation potential mechanism, and
the effect of the electron—phonon interaction on the phonon
spectra will lead to a softening of the phonon frequency.
Another difference between the two spectra is that the
A(LO) mode of undoped GaN has an asymmetric
lineshape and shifts to high energy. For undoped GaN,
the A;(LO) phonon is known to be at 733 cm ' [14]. The
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Fig. 2 The spectra of A;(LO) mode at 78 K and at room
temperature. The solid squares are the Lorentz fit data
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blue shift can be explained by the interplay of plasmon and
longitudinal phonon in GaN [6]. Figure 2 shows the
A1(LO) mode of the two samples at 78 K and room
temperature. The E, line of sapphire at 750 cm ' has been
excluded from the Raman spectra of the studied samples.
To exclude this signal, the Raman spectrum of sapphire
was normalized by the A, line at 417 cm ! and then
subtracted from the spectra of the samples. The A;(LO)
mode has a clear tail to the higher frequency side in the
spectrum of GaN and becomes prominent at a low
temperature, and we attribute it to the LO phonon—plasmon
coupled mode (LPP"), although the forbidden E,(LO)
mode at 741 cm ' is very close to the phonon—plasmon
mode [15]. If it is the leaky mode of E;(LO), it may be
observed in Mg-doped GaN, but this feature only appears
in GaN samples. Furthermore, the E;(LO) mode cannot
shift the A;(LO) mode to the high-frequency side. From the
frequency of the A;(LO) mode and with the high-
frequency tail becoming noticeable in low temperatures,
we believe that the LPP" is more likely to be its origin. At
low temperatures, the collective excitation of an electron
will become stronger; thus, this mode becomes prominent.
For Mg-doped GaN, the A;(LO) mode shows Lorentzian
lineshape. Such inactive coupling between the LO phonon
and the plasmon in P-type GaN is attributed mainly to the
heavy damping of the hole plasmon [16].

In Fig. 3, the experimental data of the A;(LO) mode of
GaN at room temperature have been fit as a sum of the
A1(LO) mode and LPP" mode [17]:
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Fig. 3 The solid squares are the experimental data of the A;(LO)
mode of GaN at room temperature. The solid, dashed, and dash
dotted lines are A(LO}+LPP*, A,(LO), and LPP", respectively
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From the fitting value w, = 186.63 em ' and m* =
0.22m,, we obtain the electron concentration n =
4.37x10"" cm™>. This implies that there are residual donors
in unintentionally doped GaN and in those that show N-
type conductivity.

Generally, in the phonon—plasmon-coupling regime, the
unscreened LO phonon mode and the pure plasma
oscillation mode should be replaced by two LPP-coupled
modes. However, the uncoupled A;(LO) mode is always
found in some N-doped semiconductors, including GaN
[6,17,18]. Furthermore, the intensity ratio of the
unscreened LO phonon and the LPP mode depends on
the carrier concentration and on the exciting laser energy
[13]. Two mechanisms are proposed to explain the unusual
behavior: (1) the presence of a thin surface-carrier-deple-
tion layer associated with a near-surface band bending and
(2) large wave vector induced decoupling of LO phonon
and plasmon modes [19]. For unintentionally doped GaN,
in which the carrier concentration is low, it is known that
the thickness of the surface depletion layer increases with
decreasing electron concentration; thus, we think that the
A(LO) signal originated in the surface space-charge
region, where there are no free carriers.

3.2 The defect and impurity modes

In Fig. 1, a peak at 247 cm ' is observed in both spectra,
and two additional peaks at 321 and 651 cm ' are also
observed in the spectrum of Mg-doped GaN sample. To
study the origins of these peaks, temperature-dependent
Raman scattering experiments were performed. Figure 4
displays the Raman spectra of Mg-doped GaN with
temperature varying from 78 to 573 K. The spectra were
normalized in intensity by the peak height of the high-
frequency E, mode and shifted to vertical direction for
comparison. The peak at 321 cm ™' is softened with the rise
of temperature and disappears above 150 K. This peak has
been reported in many ion-implanted GaN samples and is
located at the range where states have high phonon density;
thus, it is attributed to disorder-activated Raman scattering
(DARS; [20,21]). The 651 cm™' peak is only observed at
78 K and is assigned to the local vibrational mode (LVM)
for the Mg—N bond [22].

When the temperature is raised, the 247 cm = peak
becomes strong at first but then becomes weak again at
above room temperature and disappears at about 500 K.
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Fig. 4 Raman spectra of Mg-doped GaN are measured at different
temperatures between 78 and 573 K

References [1,3] reported an electronic Raman scattering
(ERS) mode at 247 cm ' in GaN, with frequency consistent
with what we observed. They attributed it to the 1S — 3S
transition of shallow donors. For residual donors, the
concentration is low, and it will be ionized completely
above room temperature. There is no opportunity that the
electronic transition mode of residual donors will be seen at
high temperature. In our results, notice that the mode does
not disappear up to temperatures as high as 500 K; it is
impossible for it to have originated from the electronic
transition. On the other hand, Siegle et al. [4] reported this
peak in GaN on GaAs, which they attributed to As
impurities. But the two samples studied in our work were
grown on sapphire, which is related to As; thus, we
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Fig. 5 Frequencies of the defect-induced vibrational mode and host
lattice modes as a function of temperature in Mg-doped GaN
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Fig. 6 The Raman spectrum of GaN/Mg when the temperature is
decreased from 573 to 78 K again

consider that this mode has a different origin from what
they reported.

Figure 5 shows the frequencies of the 247 cm ™' peak as a
function of temperature. Below room temperature, there are
small changes in Raman shift, but above room temperature,
this mode shifts to the low frequency quickly and becomes
broader with increasing temperature. It is known that the
frequencies of LVMs have remarkable temperature-in-
duced change, and we think that this peak results from
defect-induced vibrational mode. References [21,221
reported another LVM mode of Mg—N bond at 260 cm ™
in an Mg-doped sample, close to 247 cm™'. However, we
excluded this peak as related to Mg because we observed
this peak in undoped GaN sample simultaneously.
Furthermore, [23] reported that the mode at 260 cm !
exhibits a temperature behavior similar to that of the host
phonon, which has a softening of about 6 cm™' from 4 to
590 K. In our work (see Fig. 5), the temperature-induced
frequency shift of the 247 cm ' peak between 78 and 500 K
is 12 cm . It is larger than the shifts of the host phonons,
which are 4 and 7 cm ™' for the E, and A(LO) modes,
respectively. We attributed it to other defect. The absence
of this mode above 500 K can be explained as the
decomposition of the defect.

To prove this opinion, we decrease the temperature
again. Figure 6 shows the Raman spectra of Mg-doped
GaN when the temperature is decreased to 78 K again. The
arrow expresses the frequency of 247 cm™ . It can be seen
that there is no peak at this frequency and that the broad
feature around 300 cm ™' is absent. This means recovery in
crystallinity at high temperature.

4 Conclusions

The frequency of the E, mode in Mg-doped GaN shifts to
the low-energy side compared with the GaN sample and is
located at 568 cm™' at room temperature. This indicates
that the relaxation of residual stress exists in Mg-doped
sample. The Mg-induced misfit dislocation and electron—
phonon interaction are the possible origins of stress
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relaxation. The A;(LO) mode of undoped GaN has an
asymmetric lineshape, and the high-frequency tail becomes
noticeable in low temperature, which has been explained
by phonon—plasmon coupling.

A peak at 247 cm = was observed in both Raman
spectra. A temperature-dependent Raman scattering exper-
iment of Mg-doped GaN shows that the intensity of this
peak became strong at first, but then became weak and
disappeared at about 500 K. When the temperature was
decreased to 78 K, this peak was absent. We attribute it to
the defect-induced vibrational mode.

References

1. Ramsteiner M., Menniger J., Brandt O. et al., Shallow donors in
GaN studied by electronic Raman scattering in resonance with
yellow luminescence transitions, Appl. Phys. Lett., 1996, 69:
12761278

2. Siegle H., Loa I., Thurian P. et al., Comment on “Shallow
donors in GaN studied by electronic Raman scattering in
resonance with yellow luminescence transitions ”, Appl. Phys.
Lett., 1997, 70: 909

3. Jiang D.-S., Ramsteiner M., Ploog K.-H. et al., Defect-induced
Raman scattering in resonance with yellow luminescence
transitions in hexagonal GaN on a sapphire substrate, Appl.
Phys. Lett., 1998, 72: 365-367

4. Siegle H., Kaschner A., Hoffmann A. et al., Raman scattering
from defects in GaN: the question of vibrational or electronic
scattering mechanism, Phys. Rev., B, 1998, 58: 13619-13626

5. Kaczmarczyk G., Kaschner A., Hoffmann A. et al., Impurity-
induced modes of Mg, As, and C in hexagonal and cubic GaN,
Phys. Rev., B, 2000, 61: 5353-5357

6. Kozawa T., Kachi T., Kano H. et al., Raman scattering from LO
phonon—plasmon coupled modes in gallium nitride, J. Appl.
Phys., 1994, 75: 1098-1101

7. Perlin P., Jauberthie-Carillon C., Itie J.-P. et al., Raman
scattering and x-ray-absorption spectroscopy in gallium nitride
under high pressure, Phys. Rev., B, 1992, 45: 8§3-89

8. Harima H., Properties of GaN and related compounds studied
by means of Raman scattering, J. Phys.: Condens. Matter.,
2002, 14: R967-R993

10.

11.

12.

13.
14.

15.

18.

19.

20.
21.

22.

23.

. Popovici G., Xu G.-Y., Botchkarev A. et al., Raman scattering

and photoluminescence of Mg-doped GaN films grown by
molecular beam epitaxy, J. Appl. Phys., 1997, 82: 40204023
Xu B., Yu Q.-X., Wu Q.-H. et al., Effects of strain and Mg-
dopant on the photoluminescence spectra in P-type GaN, Acta
Phys. Sin., 2004, 53: 204-209 (in Chinese)

Lee 1.-H., Choi I.-H., Lee C.-R. et al., Stress relaxation in Si-
doped GaN studied by Raman spectroscopy, J. Appl. Phys.,
1998, 83: 5787-5791

Ruvimov S., Liliental-Weber Z., Suski T. et al., Effect of Si
doping on the dislocation structure of GaN grown on the A-face
of sapphire, Appl. Phys. Lett., 1996, 69: 990-992

Cardona M. and Giintherodt G., Light Scattering in Solids IV,
Berlin Heidelberg New York: Springer, 1984, 127-145
Pophristic M., Long F.-H., Schurman M. et al., Raman
microscopy of lateral epitaxial overgrowth of GaN on sapphire,
Appl. Phys. Lett., 1999, 74: 3519-3521

Yu. Davydov V., Kitaev Yu E., Goncharuk L.-N. et al., Phonon
dispersion and Raman scattering in hexagonal GaN and AIN,
Phys. Rev., B, 1998, 58: 12899-12907

. Harima H., Inoue T., Nakashima S. et al., Electronic properties

in P-type GaN studied by Raman scattering, Appl. Phys. Lett.,
1998, 73: 2000-2002

. Chaldyshev V.-V., Pollak F.-H., Pophristic M. et al., Micro-

Raman investigation of the N-dopant distribution in lateral
epitaxial overgrown GaN/sapphire (0001), J. Electron. Mater.,
2002, 31: 631-634

Florescu D.-I., Asnin V.-M., Pollak F.-H. et al., High spatial
resolution thermal conductivity and Raman spectroscopy
investigation of hydride vapor phase epitaxy grown N-GaN/
sapphire (0001): doping dependence, J. Appl. Phys., 2000, 73:
3295-3299

Kasic A., Schubert M., Saito Y. et al., Effective electron mass
and phonon modes in N-type hexagonal InN, Phys. Rev., B,
2002, 65: 115206

Limmer W., Ritter W., Sauer R. et al., Raman scattering in ion-
implanted GaN, Appl. Phys. Lett., 1998, 72: 2589-2591
Kaschner A., Siegle H., Kaczmarozyk G. et al.,, Local
vibrational modes in Mg-doped GaN grown by molecular
beam epitary, Appl. Phys. Lett., 1999, 74: 3281-3283

Harima H., Inoue T., Nakashima S. et al., Local vibrational
modes as a probe of activation process in P-type GaN, Appl.
Phys. Lett., 1999, 75: 1383-1385

Kaschner A., Kaczmarczyk G., Hoffmann A. et al., Defect
complexes in highly Mg-doped GaN studied by Raman
spectroscopy, Phys. Stat. Sol., B, 1999, 216: 551-555



	Comparative Analysis of Temperature-dependent Raman Spectra of GaN and GaN/Mg Films
	Abstract
	Introduction
	Experiment
	Results and discussion
	The host phonon modes
	The defect and impurity modes

	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SPSFont4Medium
    /SpsFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


