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Abstract—This work reports studies on the generation of 
below threshold harmonics by ultrashort laser pulses in gas 
nozzles in vacuum. Odd harmonics of the laser, ranging from 
the 3rd up to the 9th, were generated in the UV and VUV 
regions, and the frequency conversion occurred in flowing gas. 
The harmonics were spectrally characterized, and the orders of 
the nonlinear processes were determined, showing that, for the 
higher order harmonics, competing processes decrease the 
energy coupling into the new frequencies. Also, the conversion 
efficiencies were estimated, showing that a few percent of the 
laser pulse energy are converted into the harmonics. 

Keywords—nonlinear optics, harmonic generation, ultrafast 
optics, plasma physics, ultrashort pulses.  

I. INTRODUCTION  

Recently, the generation of harmonics by ultrashort laser 
pulses has been studied below the ionization threshold of 
gases [1-4]. These Below Threshold Harmonics (BTH) have 
an enormous potential for coherent light generation in the 
VUV region, being of fundamental interest for time resolved 
spectroscopy [5-7]. In addition, the electronic dynamics close 
to the ionization energy has been studied from BTH [1, 8, 9]. 

The BTH generation in gases presents several advantages 
over the generation in solids. The first one is the coherent 
light generation at wavelengths below 200 nm, where the 
solids become opaque [10]. The harmonic generation in 
solids below 200 nm is only possible using sophisticated 
techniques [11-13], while in noble gases, the absorption edge 
is located at their first ionization energies, which allows the 
generation of harmonics up to 50.4 nm in helium, as an 
example [14]. In addition, due to the abrupt decrease of the 
generation efficiency with increasing harmonic order, 
intensities over tens of GW/cm² are needed to generate the 
5th and higher order harmonics. These intensities easily 
induce self-focusing of the beam by the Kerr effect [15], 
promoting damages in the solids, making the generation 
process unfeasible. 

On the other hand, the BTH generation in gases demands 
intensities higher than in the solids because the density of 
generating centers is two orders of magnitude smaller than 
those of the solids [15]. Ultrashort pulses are used to 
generate harmonics above the 5th since they easily reach 
hundreds of TW/cm² with modest focuses. At these 
intensities, the pulses ionize a portion of the gas during their 
propagation and begin to interact with the plasma generated. 
This plasma can impair the efficiency of the harmonics 
generation. Therefore, it is required to balance the pulse 
intensity to efficiently generate the harmonics without 
wasting energy in plasma creation. An alternative is to work 

in vacuum, restricting the presence of the gas only to the 
region of the harmonics generation. In this way, ultrashort 
pulses interact with the gas in a nozzle a few millimeters 
long [16]. With this, it is expected to efficiently generate 
harmonics (> 1%) by the frequency conversion process in 
noble gases. This makes possible to carry out studies aiming 
at a better understanding of the phenomena involved, as well 
as providing a light source in the UV and VUV regions for 
future applications. 

In this work we report the generation of BTH in argon 
flowing through a nozzle inside a vacuum chamber, by 
ultrashort pulses. Their identification and characterization are 
discussed, as well as competing effects that interfere on the 
generation. 

II. EXPERIMENTAL SETUP 

 For the generation of BTH from the 3rd up to the 9th 
harmonic, pulses from a Ti:Sapphire CPA laser were used. 
The laser system is composed by a main oscillator 
(Femtolasers Rainbow) that generates 2.4 nJ, 6 fs pulses 
(FWHM) with, at 78 MHz, with 370 nm of bandwidth at -
10 dB. This oscillator is pumped by a Coherent Verdi V6 
laser. The pulses generated by this oscillator are injected into 
the CPA amplifier (Femtolasers Femtopower Compact Pro 
HR/HP). The amplification process produces pulses centered 
at 781 nm with 35 nm of bandwidth (FWHM), up to 650 µJ, 
25 fs (FWHM), at 4 kHz repetition rate, in a laser beam with 
a M² factor of 1.5. The CPA laser system is pumped by a Q-
Switched Nd:YLF laser (Photonics Industries DM30-527) 
that emits up to 10 mJ, 300 ns laser pulses. 

 The harmonics are generated inside of a 50 L, 50 cm 
diameter vacuum chamber, with several accesses for beam 
injection and instrumentation, as shown in the Fig. 1 scheme. 
The vacuum is achieved by a TMH 521/TMU 521 
turbomolecular pump, backed by a mechanical pump, 
producing final pressures under 10-6 mbar inside the 
chamber. To generate the harmonics, the laser pulses are 
focused by a 50 cm focal length lens in a gas nozzle that is 
inside the vacuum chamber. The nozzle consists of a 2.3 mm 
internal diameter glass capillary, which is etched by 
ultrashort pulses in a homemade machining system to reduce 
its wall thickness, so it can be drilled by the same beam that 
generates the harmonics. This sets in the nozzle a 2.7 mm 
interaction length, as shown in Fig. 2, bored by the laser on 2 
diametrically opposite spots. Through these holes, argon 
flows at a 100 mbar pressure, and the laser enters and exits 
the interaction region. The harmonics wavelengths can be 
filtered out by a glass blade that can be placed after the 
nozzle by vacuum compatible displacement actuators 



(Newport NSA12V6) controlled by a computer. The 
harmonics are separated by a VUV monochromator 
(McPherson 234/302). This monochromator covers the 
spectral range from 30 to 300 nm and has a concave 
1200 g/mm holographic diffraction grating with 200 mm of 
focal length, f/4.5 aperture, and resolution of 1 Å. The 
detection is made by a photomultiplier tube (PMT) with a 
scintillator coated with sodium salicylate. The harmonics 
signal is sent to a Lock-In and stored on a computer. 

 
Fig. 1. Scheme of the experimental setup in which the harmonics were 
generated and measured.  

 
Fig. 2. Scheme of the glass nozzle. The laser beam diameter (1/e2) is 
represented by the red lines.  

Fig. 3 shows the laser spectrum measured inside the 
vacuum chamber before the nozzle. This spectrum was used 
to determine the pulses bandwidth, Δλ0, and their center of 
mass, λCM,0, defined by: 

 λCM  =  λ I(λ)/dλ  /  I(λ)/dλ,  (1) 

where λ is the wavelength and I is the intensity signal. 

 
Fig. 3. Laser Spectrum after injection in the vacuum chamber.  

 Besides that, the transverse profiles of the laser beam are 
Gaussian and, at the focus, the beamwaist size is about 
35 µm, as shown in Fig. 4. Therefore, the system can reach 
intensities higher than 1014 W/cm². 

 
Fig. 4. Image of laser beam at the focus, showing a 35 µm beamwaist. 
Measurement obtained by a CCD with a pixel size of 6.7 × 6.7 µm².  

III. RESULTS 

A. Detecting the BTH in argon 

Fig. 5 shows the spectrum measured between 80 and 
280 nm obtained for a laser intensity of 3.4×1014 W/cm² and 
a pressure of 100 mbar in the nozzle. This spectrum covers 
all harmonics generated in argon below the absorption 
threshold (79.0 nm), which corresponds to the argon first 
ionization at 15.7 eV [14]. The red vertical lines mark the 
theoretical positions of the spectral center of mass of the 
harmonics: 260.40 nm, 156.24 nm, 111.60 nm and 86.80 nm 
for the 3rd, 5th, 7th and 9th harmonics, respectively. They were 
calculated from the spectrum shown in Fig. 3. 



 
Fig. 5. Spectrum of the BTH generated in argon.  

In Fig. 5, the 3rd, 5th, and 7th harmonics are clearly seen, 
and the generation efficiency is observed to rapidly decline 
with the harmonic order increase, dropping approximately 
two orders of magnitude from one harmonic to the next. 
Microscopically, this drop can be explained by the decrease 
of the susceptibilities of the nonlinear polarization term [15]. 
The 9th harmonic cannot be observed in Fig. 5 due to this 
efficiency decrease and the low signal-to-noise ratio in this 
spectrum, which spans 4 orders of magnitude. 

To observe the 9th harmonic the laser pulse intensity was 
increased to 5.8×1014 W/cm², and a contrast technique with a 
glass slide filter was used [17]. Comparing the spectrum 
with and without the glass slide, the 9th harmonic is 
detected, as depicted in Fig. 6. This graph also shows that 
the detection system has a background signal coming from 
scatterings of the laser wavelength (orange line), which can 
mask the 9th harmonic signal. 

 

 
Fig. 6. 9th harmonic generated in argon.  

B. Spectral characterization of the BTH in argon 

The positions of the spectral centers of mass and the 
bandwidths of the harmonics generated in argon were 
measured from the spectra shown in Fig. 7, and the results 
are summarized in Table I. 

 

 
Fig. 7. Spectral characterization of a) 3rd b) 5th c) 7th and d) 9th harmonic.  

Table I shows a comparison of the experimental and 
theoretical values of the position of the centers of mass of the 
spectra of the harmonics and their bandwidths. The 
theoretical values were calculated from the laser spectrum 
(Fig. 3) considering Δλq = Δλ0 / q and λCM,q = λCM,0 / q. The 
uncertainties were obtained from Gaussian fittings by the 
least-squares method. 

TABLE I.  BTH SPECTRAL CHARACTERIZATION 

order λCM theor. 
(nm) λCM exp. (nm) Δλ theor. 

(nm) Δλ exp. (nm) 

3rd 260.40 ± 0.02 258.98 ± 0.01 10.38 ± 0.05 10.87 ± 0.05 

5th 156.24 ± 0.01 154.52 ± 0.01 6.23 ± 0.03 4.99 ± 0.01 

7th 111.60 ± 0.01 109.88 ± 0.01 4.45 ± 0.02 5.05 ± 0.11 

9th
 86.80 ± 0.01  86.84 ± 0.01 3.46 ± 0.02 2.62 ± 0.03 



The results of Table I show that the experimental and 
theoretical positions of the harmonics centers of mass are the 
same within 1%. This displacement is a consequence of the 
plasma induced blueshift [18, 19], and its maximum 
percentage displacement can be estimated by [17]: 

 δωmax = √[m ln(2)/π]LηpNatm/(cτpNcrit) (2) 

where L = 2.7 mm is the interaction length of the nozzle, η is 
the average value of the ionization fraction which will be 
assumed to be 1% [20], p = 0.0987 atm is the nozzle pressure 
in atm, Natm = 2.7×1020 N-1m-1 is the density of atoms per unit 
of pressure [17], c is the speed of light in vacuum, τp = 25 fs 
is the pulse duration (FWHM), Ncrit is the critical density of 
free electrons in the medium [21], which is 1.8×1021 cm-3 for 
argon, and m is the multiphotonic absorption process order; it 
is assumed that ionization occurs only by a multiphotonic 
absorption of order 10. Such consideration is plausible since 
the Keldysh parameter [22] under our experimental 
conditions was found to be 0.8, indicating that the ionization 
occurs preferentially by this process instead of tunneling. 
With these considerations, expression (2) returns δωmax = 
0.8%, which is compatible with the displacements shown in 
Table I, indicating that its origin is, most probably, the 
plasma blueshift. 

The theoretical and experimental values of the spectral 
centers of mass and bandwidths of the harmonics are close 
enough to the point that confirms that they are BTH, 
therefore showing that the methodology used is adequate for 
the generation and detection of these harmonics. The 
discrepancies between the theoretical and experimental 
values of the bandwidths should be a consequence of the 
competition between the nonlinear processes. 

C. Analysis of the nonlinear process order 

According to the microscopic properties, the intensity of 
the BTH increases exponentially with the laser intensity, and 
the exponent is equal to the order of the nonlinear process 
that generates the harmonic. To determine this order, the 
harmonic intensity signal dependence on the laser pulse 
intensity was measured, and this was done setting the 
monochromator wavelength at the position of the center of 
mass. These measurements were performed for laser 
intensities up to 1.4×1014 W/cm², since at higher values the 
plasma formation impairs the harmonic generation 
efficiency, saturating the signal. The results of each 
harmonic were fitted by: 

     IH = Amp In, (3) 

where IH is harmonic intensity, I is the laser pulse intensity, 
Amp is a constant of proportionality, and the exponent n 
provides the nonlinear process order. The results for the 3rd, 
5th and 7th harmonics are shown in Fig. 8. For the 7th 
harmonic the data below 0.6×1014 W/cm2 were not 
considered in the fitting because they deviate from the 
expected behavior due to the small signal and high noise-to-
signal ratio measured. The order of the process for the 9th 
harmonic was not determined due to the difficulty of 
detecting its signal for the reasons already exposed. 

 
Fig. 8. Analysis of the order of the nonlinear process of the a) 3rd b) 5th 
and c) 7th harmonics in argon.  

 For the 3rd and 5th harmonics the exponent n obtained 
from the fitting is very close to the order of the nonlinear 
process, 3.4 and 5.4, respectively. However, for the 7th 
harmonic the exponent n  = 3.9 is well below 7. This can be a 
consequence of the noisy signal of the 7th harmonic, or a 
decrease of the signal due to a phase-mismatch during the 
generation [17]. The phase mismatch has a bigger effect on 
the 7th than on the other harmonics because the nozzle 
interaction length corresponds to 37% of the coherence 
length for this harmonic, decreasing its generation efficiency; 
for the 3rd and the 5th, the interaction length is above 80% of 
their coherence length, almost at the maximum generation 
efficiency [17]. These results are very important to confirm 
the generation of BTH.  

D. Efficiency of energy conversion of the harmonic 
generation in argon 

Since it is difficult to directly measure the energy 
contained in each harmonic pulse due to their wavelengths, 
an estimate of the laser pulse energy percentage that is 
converted into the harmonics was made.  

First, the relative energy contained in each harmonic 
(proportional to the area of the harmonic spectrum) was 



determined from Fig. 5. The energy contained in the 5th 
harmonic is about 1% of the 3rd harmonic energy. This 
percentage is approximately the same for the 7th harmonic 

relative to the 5th. Therefore, it was assumed that the 3rd 
harmonic contains about 1% of the laser pulse energy. 
Additionally, it is known that part of the laser energy is spent 
on plasma generation, Kerr effect [15] and HHG [23, 24].  

To estimate the portion of energy that is converted to 
other nonlinear effects besides the BTH, the pulse energy 
was measured after the nozzle, with and without gas under 
100 mbar of pressure inside it. In addition, measurements 
were performed for different laser pulse intensities. The 
results are presented in Fig. 9, which shows the ratio of the 
pulse energies measured with gas and without gas.  

 
Fig. 9. Ratio of the energy of the laser pulse transmitted by the nozzle 
with and without gas as a function of the laser pulse intensity.   

For small intensities, more than 98% of the pulse energy 
is transmitted through the nozzle with gas flowing. As the 
intensity increases, a larger fraction of the energy is 
converted to nonlinear phenomena. For 3.5×1014 W/cm² 
almost 15% of the laser pulse energy is converted. If 1% is 
converted into BTH generation, a large portion will be used 
in plasma formation, Kerr effect or other phenomena. 
Therefore, there are many nonlinear phenomena occurring 
simultaneously to the BTH which are responsible for a large 
portion of the converted energy.  

IV. CONCLUSIONS 

The mapping performed in this work is of fundamental 
importance because it presents an approach poorly explored 
in the literature, which is the generation of BTH in 
conjunction with the formation of plasma and the occurrence 
of other nonlinear phenomena in an experimental setup 
commonly used for HHG. Moreover, we performed spectral 
characterization and evaluated the nonlinear process order of 
these harmonics. Finally, we checked the percentage of laser 
pulse energy that converted nonlinear processes in argon, 
estimating the conversion efficiency.  

ACKNOWLEDGMENT 

The authors would like to acknowledge the financial 
support from FAPESP, CNPq and SAE, and a CAPES 
scholarship to one of us (Zuffi).  

REFERENCES 

[1] Xiong, W.H., Geng, J.W., Tang, J.Y., Peng, L.Y., and Gong, Q.H., 
"Mechanisms of Below-Threshold Harmonic Generation in Atoms", 
Phys. Rev. Lett., 112(23), pp. 1-5, 2014. 

[2] Hostetter, J.A., Tate, J.L., Schafer, K.J., and Gaarde, M.B., 
"Semiclassical approaches to below-threshold harmonics", Phys. Rev. 
A, 82(2), pp. 1-8, 2010. 

[3] Yost, D.C., "Vacuum-ultraviolet frequency combs from below-
threshold harmonics", Nat. Phys., 5(11), pp. 815-820, 2009. 

[4] Lhuillier, A., Schafer, K.J., and Kulander, K.C., "Theoretical Aspects 
of Intense Field Harmonic-Generation", J. Phys. B-At. Mol. Opt., 
24(15), pp. 3315-3341, 1991. 

[5] Nabekawa, Y., "Sub-10-fs control of dissociation pathways in the 
hydrogen molecular ion with a few-pulse attosecond pulse train", Nat. 
Commun., 7, pp. 1-11, 2016. 

[6] Heslar, J., Telnov, D.A., and Chu, S.I., "Enhancement of VUV and 
EUV generation by field-controlled resonance structures of diatomic 
molecules", Phys. Rev. A, 93(6), 2016. 

[7] Chini, M., "Coherent phase-matched VUV generation by field-
controlled bound states", Nat. Photonics, 8(6), pp. 437-441, 2014. 

[8] Li, P.C., Jiao, Y.X., Zhou, X.X., and Chu, S.I., "Role of quantum 
trajectory in high-order harmonic generation in the Keldysh 
multiphoton regime", Opt. Expr., 24(13), pp. 14352-14361, 2016. 

[9] Li, P.C., Sheu, Y.L., Laughlin, C., and Chu, S.I., "Role of laser-driven 
electron-multirescattering in resonance-enhanced below-threshold 
harmonic generation in He atoms", Phys. Rev. A, 90(4), pp. 1-5, 2014 

[10] Fox, M.: ‘Optical properties of solids’ (Oxford University Press, 
2001). 

[11] Ghimire, S., "Observation of high-order harmonic generation in a 
bulk crystal", Nat. Phys., 7(2), pp. 138-141, 2011. 

[12] McDonald, C.R., Vampa, G., Orlando, G., Corkum, P.B., and Brabec, 
T., "Theory of high-harmonic generation in solids", J Phys Conf Ser, 
594, 2015. 

[13] Vampa, G., "Theoretical Analysis of High-Harmonic Generation in 
Solids", Phys. Rev. Lett., 113(7), pp. 5, 2014. 

[14] https://physics.nist.gov/PhysRefData/ASD/ionEnergy.html, accessed 
30 Jan 2018. 

[15] Shen, Y.R.: ‘The principles of nonlinear optics’ (J. Wiley, 1984). 

[16] Spielmann, C., "Generation of coherent X-rays in the water window 
using 5-femtosecond laser pulses", Science, 278(5338), pp. 661-664, 
1997. 

[17] Zuffi, A.V.F.: ‘Geração de harmônicos perturbativos por pulsos laser 
ultracurtos em gases nobres’. Dissertação (Mestrado em Ciências), 
Universidade de São Paulo, 2018. 

[18] Corkum, P.B., "Amplification of Picosecond 10-Mu-M Pulses in 
Multiatmosphere CO2-Lasers", IEEE J. Quantum Elec., 21(3), pp. 
216-232, 1985. 

[19] Yablonovitch, E., "Spectral Broadening in Light Transmitted through 
a Rapidly Growing Plasma", Phys. Rev. Lett., 31(14), pp. 877-879, 
1973. 

[20] Popmintchev, T., "Phase matching of high harmonic generation in the 
soft and hard X-ray regions of the spectrum", P. Natl. Acad. Sci. 
USA, 106(26), pp. 10516-10521, 2009. 

[21] Verdeyen, J.T., and Gerardo, J.B., "Application of Laser to Plasma 
Refractive Index Determination", Ann. NY Acad. Sci., 122(A2), pp. 
676-684, 1965. 

[22] Keldysh, L.V., "Ionization in Field of a Strong Electromagnetic 
Wave", Sov. Phys. JETP-USSR, 20(5), pp. 1307-1314, 1965. 

[23] Mcpherson, A., "Studies of Multiphoton Production of Vacuum 
Ultraviolet-Radiation in the Rare-Gases", J. Opt. Soc. Am. B, 4(4), 
pp. 595-601, 1987. 

[24] Popmintchev, T., "Bright Coherent Ultrahigh Harmonics in the keV 
X-ray Regime from Mid-Infrared Femtosecond Lasers", Science, 
336(6086), pp. 1287-1291, 2012. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /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
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /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
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /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
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


