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Abstract In this paper, we study the production of spin-
one color-octet resonances (colorons) at hadron colliders in
a model independent way. We use dijets data measured by
CDF (at /s = 1.96 TeV and £ = 1.13 pb~') and ATLAS
(at /s =7 TeV and L = 315 nb~!) collaborations at the
Tevatron and the LHC respectively to impose limits on the
coupling of colorons to fermions. We show that CDF data
still produce the more stringent limits on the coloron cou-
pling constant.

1 Introduction

Hadron colliders are the right tools for exploring new energy
scales searching for new Physics. During the last decades
this role has been played by the Tevatron. The discovery
of the top quark [1, 2], with its originally unexpected huge
mass is only one example of its significant contribution to
our understanding of Particle Physics. Now the LHC is run-
ning and we hope that it will uncover phenomena beyond
the Standard Model. The observation of New Physics is not,
however, the only contribution of a collider. While new par-
ticles escape detection, the experimental data can be used
to constrain models. Theorists have been extremely creative
proposing extensions of the Standard Model and only direct
or indirect experimental information can guide us to the path
chosen by Nature.

Many proposed models predicts the existence of spin-
one color-octet particles. They have been studied, for exam-
ple, in non-minimal technicolor (color-octet technirho, pg)
[3-7], topcolor (coloron) [8, 9], models with extra dimen-
sions (Kaluza—Klein excitation of the gluon) [10] and chiral
color models (axigluon) [11-14] but also in a model inde-
pendent way [15—17]. It is generally expected that this kind
of particles, which we will call generically “colorons”, if
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they exist, must be copiously produced at hadron colliders
due to their color charge and they must appear as resonances
in the dijet spectrum. Now, we dispose of the first data of the
ATLAS search of resonances that can decay into dijets [18]
and we felt it is pertinent to upgrade our studies on spin-
one color-octet resonances and compare the limits obtained
from ATLAS data with the ones obtained from CDF [19]
measurements.

In Sect. 2 we recall a general description of colorons
based exclusively on gauge symmetry and we show that a
spin-one color-octet resonance cannot couple to two gluons
by a dimension four operator and that the coupling constant
of the coloron to quarks is not completely fixed by gauge
symmetry.

In Sect. 3 we show the limits imposed by experimental
data on the coloron coupling constant and we conclude that
the more stringent limits are still obtained from CDF mea-
surements.

Finally, in Sect. 4, we discuss our results.

2 Theoretical description

We start considering two vector fields (A‘l‘ﬂ and A‘Z’M) in
the adjoint representation of the color group SU(3). and
we work in a basis where both fields transform like gauge
fields. With these ingredients we can write down the follow-
ing gauge invariant Lagrangian:

1 1

L= _ZFla;wF]alw - ZF;;/,UFZWW
2 2
a a
+ 25’% (glAm _gZAzﬂ) €))

where M is a new mass scale present in the model. At this
point it is necessary to remark that the mass term introduced
in our Lagrangian is completely consistent with gauge in-
variance since, as it is straightforward to prove, the linear
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combination (g1 A{ P 2249 ,,) transforms homogeneously
under local gauge transformations [5, 7, 21].

The mass matrix originated by this Lagrangian (which
is in this case the most general mass matrix for the gauge
sector compatible with gauge symmetry) is exactly diago-
nalizable. In fact, the mass eigenstates fields can be written
as

G = A cos(x) + A sin(a) 2)
V =—Ajsin(a) + Aj cos(a) 3)

Here, for simplicity, we have dropped the Lorentz and color
indexes and we have defined sin(«) = g/g» and g is:

218
Jet+e&

The masses of the physical states are

mg=0
M

V= cos(a)

so we see that the Lagrangian describes, in fact, a massless
gauge boson and a massive spin-one resonance in the ad-
joint representation. Clearly, we identify G with the physical
gluon and the massive state V' is the coloron

Let us study, for a moment, the decay process V — GG.
The relevant part of the Lagrangian, written in terms of the
physical fields, is:

Lvce = (—gi1 cos* () sin(e) + g2 cos(a) sin® () f4*
{0,G3G" VY + 40,65V G
+0, VGG &

It is clear that, due to the definition of o, gjcos(o) =
g2 sin(a). Using this identity, we can see that the cou-
pling constant of the VGG interactions vanishes exactly
[5,9, 16]. This result is an important consequence of the
gauge symmetry of the model. It is necessary to say, how-
ever, that this coupling can be restored by dimension 6 op-
erators [16, 20]. Nevertheless we will not consider here this
case.

Let us turn our attention to the coupling with quarks. Be-
cause we have now two fields that transform as gauge fields
(A{ M and AJ M) any combination of the form:

g1(1— k)AL, + g2k A, 5)

where k is an arbitrary parameter, can be used to construct a
covariant derivative [7, 21]. Notice that the resulting gener-
alized covariant derivative gives origin to a direct coupling,
between the field Ay, and the fermions, parameterized by
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the new constant k. In other words, now A;, couples to
fermions not only through its mixing with Ay, (parame-
terized by the angle «) but also through the new term in-
troduced into the covariant derivative. Previously, we have
used this kind of direct coupling in order to study the phe-
nomenology of the color-octet technirho [7], it has been also
useful in allowing us to propose a mechanism for reduc-
ing axigluon couplings [14] and recently this kind of terms
played a crucial role in the construction of a model with two
composite Higgs bosons [22]. Interestingly, this theoretical
construction, i.e. the introduction of a linear combination of
vector fields like (5), which depends on the arbitrary para-
meter k, naturally arises in deconstruction theories with “de-
localized” fermions [23, 24].

As a consequence of the generalized covariant deriva-
tive, the coupling of the physical (mass eigenstates) vector
bosons to quarks can be written as

a

A9
Lygq = gQCD?l/szVMw

k A M
+gqeptane | —— —1 El/fVMJ/ 14 (6)
sin® o

where gqcp = g/~/2. Notice that the gluon couples to
quarks in the usual way while the coloron coupling constant
(gv = gqcp tana(k/ sinfa — 1)) depends not only on the
mixing angle but also on the arbitrary parameter k and hence
its value is not fixed by the gauge principle. This fact al-
lows us to try to use experimental data in order to constrain
the value of gy and make the coloron invisible to present
searching efforts.

3 Results

We implemented the model described in the previous sec-
tion into CalcHEP [25, 26] and use it to generate events and
compute cross sections for the coloron production and de-
cay into two jets, which could be compared to experimental
data. Notice that, since the coloron does not couple to two
gluons, as was shown above, we only have quarks in the ini-
tial and final states. Two set of events were generated: the
first one using /s = 7.0 TeV and the following set of cuts
for comparing with ATLAS data:

pil > 80.0 GeV

PP >30.0 Gev

nil<1.3 or 1.8<|n|<2.5

where 7n; is the pseudo-rapidity of jet i and j; represents
the jet with higher transversal momentum. For the second
one, we use /s = 1.96 TeV and |n;| < 1.0 in order to
be compared with CDF data. For all the computations we
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Fig. 1 Upper limits on the coloron coupling constant as a function
of coloron mass obtained by demanding escape detection by ATLAS
(dots with continuous line) and CDF (squares and dashed line). As
a reference, we include in the figure the value of the (running) QCD
coupling constant (dotted line)

use the CTEQ6I parton distribution function [27]. To ob-
tain our limits we vary both the coloron mass (My) and
the coloron coupling constant (gy) in the intervals My €
[400, 1500] GeV and gy € [0.05, 2.50].

Our results are shown in Fig. 1. The dots with continuous
line represent the maximum value of gy compatible with the
95% C.L. upper limits obtained by ATLAS at /s = 7.0 TeV
and £ = 315 nb~!. On the other hand, the squares with
dashed line is similar but was obtained by comparing our
predicted cross sections with the 95% C.L. upper limits re-
ported by CDF for /s =1.96 TeVand £L=1.13pb~!. Asa
reference, we include in the figure the value of the (running)
QCD coupling constant (dotted line).

As we can see, a spin-one color-octet resonance with
QCD coupling (that is gy = gqcp) is excluded by CDF but
not by present ATLAS data (except by ATLAS in a small
region near My = 400 GeV). In brief, our results show that
CDF data still produce the more stringent limits on gy .

It is worth to be remarked that despite the fact that our
theoretical description, which justifies one to set limits on
gv since its value is not fixed, was done for a color-octet
field that has a vector coupling to quarks, a similar construc-
tion can be done in the case of chiral color models [14], and
in principle our limits are also applicable to the axigluon.

4 Conclusions

In this work we have studied the production of color-octet
spin-one resonances at the Tevatron and the LHC and its
decay in dijets. We have compared our predicted cross sec-
tion for several values of gy and My with available upper
limits from CDF and ATLAS measurements. In this form,

we were able to set up upper limits on the value of gy
in order to make those resonances invisible for the above
cited experiments. We find that the most stringent limits
still come from CDF data. Two reasons seems to determine
this result. First, as we have shown, this kind of resonance
is only produced by quark-anti-quark initial states. Being
the Tevatron a pp collider the production of a coloron (or
even an axigluon) would be favored in this collider. In other
words, the Tevatron would be a more propitious environ-
ment for searching color-octet spin-one resonances. On the
other hand, the ATLAS data used still reflect a low level of
luminosity (£ = 315 nb~!). We hope that in the near future,
when data with higher integrated luminosity become avail-
able, those limits can be improved.

Finally, we wish to emphasize that, as was pointed out
elsewhere [7, 15], the LHC offers the unique opportunity of
studying the production of a pair of colorons. This process
is theoretically cleaner (almost model independent) and phe-
nomenologically interesting.

Acknowledgement This work is partially supported by Fondecyt
grant 1070880 and by the Conicyt grant “Southern Theoretical Physics
Laboratory” ACT-91. TGD.

Open Access This article is distributed under the terms of the Cre-
ative Commons Attribution Noncommercial License which permits
any noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.

References

1. F. Abe et al. (CDF Collaboration), Observation of top quark
production in pp collisions. Phys. Rev. Lett. 74, 2626 (1995).
arXiv:hep-ex/9503002

2. S. Abachi et al. (DO Collaboration), Search for high mass top
quark production in pp collisions at /s = 1.8 TeV. Phys. Rev.
Lett. 74, 2422 (1995). arXiv:hep-ex/9411001

3. E. Eichten, I. Hinchliffe, K.D. Lane, C. Quigg, Super collider
physics. Rev. Mod. Phys. 56, 579 (1984). Addendum-ibid. 58,
1065 (1986)

4. K.D. Lane, M.V. Ramana, Walking technicolor signatures at
hadron colliders. Phys. Rev. D 44, 2678 (1991)

5. A.R. Zerwekh, R. Rosenfeld, Gauge invariance, color-octet vector
resonances and double technieta production at the Tevatron. Phys.
Lett. B 503, 325 (2001). arXiv:hep-ph/0103159

6. A.R. Zerwekh, Dijets production in nonminimal technicolor and
limits on the color-octet technirho mass. Int. J. Mod. Phys. A 19,
4387 (2004)

7. AR. Zerwekh, Consequences of partial vector meson dominance
for the phenomenology of colored technihadrons. Eur. Phys. J. C
49, 1077 (2007). arXiv:hep-ph/0603094

8. R.S. Chivukula, A.G. Cohen, E.H. Simmons, New strong in-
teractions at the Tevatron? Phys. Lett. B 380, 92 (1996).
arXiv:hep-ph/9603311

9. E.H. Simmons, Coloron phenomenology. Phys. Rev. D 55, 1678
(1997). arXiv:hep-ph/9608269

10. B. Lillie, L. Randall, L.T. Wang, The bulk RS KK-gluon at the
LHC. JHEP 0709, 074 (2007). arXiv:hep-ph/0701166

11. P.H. Frampton, S.L. Glashow, Unifiable chiral color with natural
gim mechanism. Phys. Rev. Lett. 58, 2168 (1987)

@ Springer


http://arxiv.org/abs/arXiv:hep-ex/9503002
http://arxiv.org/abs/arXiv:hep-ex/9411001
http://arxiv.org/abs/arXiv:hep-ph/0103159
http://arxiv.org/abs/arXiv:hep-ph/0603094
http://arxiv.org/abs/arXiv:hep-ph/9603311
http://arxiv.org/abs/arXiv:hep-ph/9608269
http://arxiv.org/abs/arXiv:hep-ph/0701166

920

Eur. Phys. J. C (2010) 70: 917-920

12.

13.

14.

15.

17.

18.

19.

P.H. Frampton, S.L. Glashow, Chiral color: an alternative to the
standard model. Phys. Lett. B 190, 157 (1987)

P. Ferrario, G. Rodrigo, Phys. Rev. D 80, 051701 (2009).
arXiv:0906.5541 [hep-ph]

A.R. Zerwekh, Axigluon couplings in the presence of extra
color-octet spin-one fields. Eur. Phys. J. C 65, 543 (2010).
arXiv:0908.3116 [hep-ph]

B.A. Dobrescu, K. Kong, R. Mahbubani, Massive color-octet
bosons and pairs of resonances at hadron colliders. Phys. Lett. B
670, 119 (2008). arXiv:0709.2378 [hep-ph]

C. Kilic, T. Okui, R. Sundrum, JHEP 0807, 038 (2008). arXiv:
0802.2568 [hep-ph]

C. Kilic, T. Okui, R. Sundrum, JHEP 1002, 018 (2010). arXiv:
0906.0577 [hep-ph]

T. A. Collaboration, Search for new particles in two-jet final states
in 7 TeV proton-proton collisions with the ATLAS detector at the
LHC. arXiv:1008.2461 [hep-ex]

T. Aaltonen et al. (CDF Collaboration), Search for new particles
decaying into dijets in proton-antiproton. Phys. Rev. D 79, 112002
(2009). arXiv:0812.4036 [hep-ex]

@ Springer

20.

21.

22.

23.

24.

25.

26.

217.

R.S. Chivukula, A. Grant, E.H. Simmons, Two gluon coupling and
collider phenomenology of color octet technirho mesons. Phys.
Lett. B 521, 239 (2001). arXiv:hep-ph/0109029

A.R. Zerwekh, Effective description of a gauge field and a tower
of massive vector resonances. arXiv:hep-ph/0307130

A.R. Zerwekh, Mod. Phys. Lett. A 25, 423 (2010). arXiv:
0907.4690 [hep-ph]

R.S. Chivukula, E.H. Simmons, H.J. He, M. Kurachi, M. Tan-
abashi, Phys. Rev. D 71, 115001 (2005). arXiv:hep-ph/0502162
R.S. Chivukula, E.H. Simmons, H.J. He, M. Kurachi, M. Tan-
abashi, Phys. Rev. D 72, 015008 (2005). arXiv:hep-ph/0504114
A. Pukhov et al., CompHEP: a package for evaluation of Feynman
diagrams and integration over multi-particle phase space. User’s
manual for version 33. arXiv:hep-ph/9908288

A. Pukhov, Calchep 2.3: MSSM, structure functions, event gen-
eration, 1, and generation of matrix elements for other packages.
arXiv:hep-ph/0412191

J. Pumplin, D.R. Stump, J. Huston, H.L. Lai, PM. Nadolsky,
W.K. Tung, New generation of parton distributions with un-
certainties from global QCD analysis. JHEP 0207, 012 (2002).
arXiv:hep-ph/0201195


http://arxiv.org/abs/arXiv:0906.5541
http://arxiv.org/abs/arXiv:0908.3116
http://arxiv.org/abs/arXiv:0709.2378
http://arxiv.org/abs/arXiv:0802.2568
http://arxiv.org/abs/arXiv:0802.2568
http://arxiv.org/abs/arXiv:0906.0577
http://arxiv.org/abs/arXiv:0906.0577
http://arxiv.org/abs/arXiv:1008.2461
http://arxiv.org/abs/arXiv:0812.4036
http://arxiv.org/abs/arXiv:hep-ph/0109029
http://arxiv.org/abs/arXiv:hep-ph/0307130
http://arxiv.org/abs/arXiv:0907.4690
http://arxiv.org/abs/arXiv:0907.4690
http://arxiv.org/abs/arXiv:hep-ph/0502162
http://arxiv.org/abs/arXiv:hep-ph/0504114
http://arxiv.org/abs/arXiv:hep-ph/9908288
http://arxiv.org/abs/arXiv:hep-ph/0412191
http://arxiv.org/abs/arXiv:hep-ph/0201195

	Constraining spin-one color-octet resonances using CDF and ATLAS data
	Introduction
	Theoretical description
	Results
	Conclusions
	Acknowledgement
	Open Access
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


