
Page 1 of 9 

The LIGO Scientific Collaboration Publication and Presentation Policy 

       LIGO-T010168-03 
 

 
 

LIGO SCIENTIFIC COLLABORATION  
PUBLICATION AND PRESENTATION POLICY 

 
August 8, 2007 

 
1 Introduction 
 
The LIGO Scientific Collaboration (LSC) is responsible for the data analysis, validation, scientific 
interpretation and publication of scientific results derived from LIGO data. The LSC also has the 
function of prescribing the technical program for the improvements in the LIGO detector. 
 
Access to the LIGO data is defined in the Memoranda of Understanding between the LIGO 
Laboratory and the LSC member’s institution. Broadly, rights to LIGO data are gained by 
making a substantial and recognized contribution to LIGO designs, construction, commissioning 
and/or software development.  By signing a Memorandum of Understanding, the participating 
LSC institution agrees to abide by the LSC publication policy.   
 
The purpose of the LIGO/LSC Publication and Presentation Policy is to: 
1. Assure scientific integrity of LIGO scientific and technical results 
2. Assure appropriate recognition of individual and institutional contributions 
 
The goals in formulating the policy are to: 
1. Promote the timely publication of results 
2. Promote the visibility of LIGO scientists and engineers, and especially, to encourage younger 
scientists and engineers to participate in the presentation and publication of results. 
3. Provide an efficient mechanism for the internal review and be conducive to publication. 
4. Promote open and free exchange of ideas and information within the LSC while research 
projects are being formulated and carried out. 
 
During the course of free scientific exchange in a collaborative effort involving multiple 
institutions, privileged information is disseminated.  It is the intent of this policy to insure that 
members of the LSC can present their work in an environment where that privilege is preserved.    
LSC reviews are intended to provide a constructive evaluation of publications by the LSC and its 
participating institutions. 
 
This policy applies to collaborative work of the LSC carried out in the LSC committees and 
working groups as it bears on the scientific mission of the LSC.  Work originating in the 
individual groups of the Collaboration that is not part of the collaborative program, not 
significantly influenced by interactions in LSC committees, working groups, or collaboration 
meetings, or not specifically identified in the Memorandum of Understanding is not subject to the 
policy. The policy applies to scientific articles, presentations at conferences, press releases and 
other popularizations. 
 
Publications and presentations will be made in concurrence with the LIGO Laboratory 
Directorate. 
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As a provision of the LSC bylaws, a Publication and Presentation (P&P) Committee is appointed 
by the LSC spokesperson in order to: 

• manage the reviews of LSC technical publications and conference proceedings  
• manage reviews of abstracts and presentations at conferences 
• maintain a public archive of publications and presentations  
• nominate speakers for conferences 
• maintain the publication and presentation policy 

 
 
2 Authorship 
 
 
2.A The LSC Author List 
 
1. The author list of the scientific publications of LSC observations will include all members of 

the LIGO Scientific Collaboration who have earned that status.  The author list will be 
alphabetical and will include engineers and technicians who have contributed in an 
important way to the design, construction, installation, commissioning and operation of the 
detectors and of major LSC facilities.  The nominal goal of the specific implementation 
described in 2 is that LSC members earn author status by devoting at least 50% of their 
research effort to the LSC for a period of approximately one year.  Once earned, authors 
retain their status for approximately one year after they leave the collaboration (in good 
standing) or after the LSC portion of their research falls below 50%.  

 
2. The Elections and Membership Committee (EMC) of the LSC will publish new versions of 

the author list twice each year, on October 1 and April 1.  Each list will be assembled from 
information provided by an individual in each LSC institution designated as the author 
contact (typically the PI).   Individuals meeting the following criteria will be included: 1   
The October list will contain the names of current LSC members who joined the LSC prior to 
Feb 1 of the same year and who have devoted more than 50% of their research effort 
toward LIGO since that date.  It will also contain the names of past LSC members who had 
earned authorship but have left the collaboration (or whose research effort fell below the 
50% level) after Dec 1 of the previous year. 
The April list will contain the names of current LSC members who joined the LSC prior to 
August 1 of the previous year and who have devoted more than 50% of their research effort 
toward LIGO since that date.  It will also contain the names of past LSC members who had 
earned authorship but have left the collaboration (or whose research effort fell below the 
50% level) after June 1 of the previous year. 
Each list will be approved by the Spokesperson, who may consult with others to arrive at an 
equitable decision.  Papers written for the full LSC will use the most recent list published by 
the EMC at the time of their initial submission to the LSC for review.  The author list will be 
alphabetical.   

                                                 
1 The specific dates chosen in this implementation ensure that no member of the collaboration has to wait 
longer than 14 months to appear on the author list, and no member will join the author list with less than 8 
months of participation (a six month window skewed slightly in favor of new authors).  For authors leaving 
the LSC, the minimum time authorship is retained is 10 months and the maximum is 16 months (again a 
six month window skewed slightly in favor of authors leaving the collaboration).  Since a large number of 
LSC members’ appointments are synched to an academic year beginning in September, it is expected 
that the extremes in these ranges will be realized relatively rarely.  
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3. Any special arrangements or conflicts concerning authorship should first be brought to the 

attention of the author contact from the relevant group (typically the PI) who can bring them 
to the EMC.  The EMC will make a recommendation to the LSC Spokesperson, who will 
make the final decision, consulting with others as needed.  Any conflicts on authorship on 
LIGO publications will be resolved by the Spokesperson in consultation with the LSC 
Executive Committee and the Laboratory Directorate. 
 

4. Individuals who have made significant contributions to a particular observational paper, but 
who are not on the LSC author list, may be added to the author list of that paper. To add an 
author, his/her name should be proposed for authorship by the Analysis Group when 
presenting the paper to the LSC Executive Committee for final approval. Consent of the LSC 
Executive Committee is required. 

 
 
2.B Archival Journals 
 
1. All archival journal papers reporting on LIGO and GEO observations and astrophysics 

results shall list all eligible LSC members (the “LSC author list”) as authors.  The author list 
shall be in alphabetical order.  

 
2. While many results coming from the LSC will involve the use of data from the LIGO and 

GEO detectors, much of this work will not directly report on observations or gravitational 
wave astrophysics.  Technical and/or methods papers based on the work of a subset of LSC 
members using instrumental data shall list all eligible LSC members (the “LSC author list”) 
as authors.  However, in keeping with the goal of the LSC to promote the visibility of its 
members to the scientific community at large, there may be cases where a limited author list 
is more appropriate. The publication policy therefore allows for exceptions to this rule.  
 
The primary authors can petition to the P&P committee for a limited author list of those 
individuals whose work substantially contributed to the paper.  Examples of such papers 
would include, but are not limited to, papers covering investigations on: 

 
− algorithm development with playground data 
− veto studies 
− hardware injections 
− calibrations 
− R&D on LSC instruments     

 
The petition process should be initiated before the paper is written, when possible, by 
contacting the P&P committee with an outline of the paper, a description of the data used 
and the results drawn.  In some cases, the details of the writing may be needed for a final 
judgment. 
As a general guideline: 
• Old data, already analyzed by the search groups and declared to be playground by the 

LSC Spokesperson, can be used to test analysis techniques.  The corresponding short-
authorlist papers shall contain no new observational results; efficiencies and estimates 
of background with unphysical time-shifts between sites are allowed. 

• Veto, hardware injection, calibration and R&D papers that need more recent data shall 
be allowed a short authorlist if the scope of the paper is methodological and not a 
statement on the performance of the instruments in a science run.  
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Decisions on whether a petition is granted will rest with the P&P committee, in consultation 
with the Spokesperson.  In some cases, instead of granting a limited author petition, the 
Spokesperson may decide to alter the alphabetical authorship listing by putting the main 
authors at the front of the list, followed by the remainder of the LSC author list.  
 A brief written record of the reasoning for such exceptions will be posted on the LSC 
Publication and Presentation committee WEB pages. 
 
If the petition is granted, the paper shall contain an acknowledgment to the LSC for access 
to the data and the statement of acknowledgment to the funding agencies. 

  
3. Technical papers originating from individual or collaborating LSC institutions shall assign 

authorship in accordance with generally accepted principles.  Specifically, authorship rights 
shall be assigned to a paper based upon their participation in the work.  Obviously, 
individual groups have the responsibility of properly determining authorship for their papers.   

 
4. In some cases, technical papers originating from a specific working group or involving 

collaborations between multiple working groups may have a large number of authors. In 
such cases, the proposed author list shall be drawn up by the corresponding author and 
circulated to all working group members, who may contact the corresponding author if they 
consider their name to be inappropriate for the author list or to have been missed in the 
preliminary listing.  A final list shall be generated and re-circulated for a final check before 
submission to the LSC for review.    

 
5. Should the author list exceed the typical size of a working group (roughly 40-50 authors, or 

10% of the LSC membership), then the paper can reasonably be said to represent the entire 
LSC in that it significantly advances data analysis or advanced detector development.  In 
this case, all current eligible LSC members will be listed as authors. Exceptions may be 
made when, for example, two working groups collaborate on a paper with a narrow focus. 

 
 
2.C Conference Proceedings and Review Articles 
 
1. The authorship of conference proceedings reporting on previously published LIGO 

observations and observational results need only list the speaker as the author and state 
that he/she is writing for the LIGO Scientific Collaboration in the byline, e.g., “J. Speaker for 
the LSC”. 

 
2. In some cases, the collaboration may decide to publish as a conference proceeding an 

astrophysics or observational result that will not be published elsewhere. In this case, the 
paper should have full author list and should be reviewed as an observational paper. 

 
3. Review articles that do not use proprietary LIGO data and only cite public-domain results, 

such as could be written by a gravitational wave expert outside the LSC, shall carry a short 
author list.  

 
4. The authorship of conference proceedings reporting on technical and/or methods papers 

involving LSC instruments and data should follow the same rules as for archival journal, with 
either a few author lists (if a petition is granted by the P&P committee as in 2.B.2) or the 
byline. “J. Speaker for the LSC”. 
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5. Technical conference papers originating from individual or collaborating LSC institutions not 
using LSC instrumental data shall assign authorship in accordance with generally accepted 
principles.   

 
 
2.D Procedure for removing a name from a paper 
 
In very rare circumstances, an individual may want to remove their name from a specific 
observational or astrophysics publication.  This is a step that should not be taken lightly, and 
LSC members should recognize that a request to remove one’s name from a full LSC 
publication is tantamount to questioning the collective scientific judgment of the collaboration.   
 
In the event that a person feels that their name should not be included on a publication, they 
may petition the Spokesperson to have their name removed.  This petition should be in writing 
and should thoroughly describe the reason or reasons why they cannot support the publication.  
Substantive discussions regarding the petition will take place between the petitioner and the 
Spokesperson and other members of the LSC.  In the event that the petitioner cannot be 
persuaded to remain on the publication, their name will be removed. 
 
Any conflicts on authorship on LIGO publications will be resolved by the Spokesperson in 
consultation with the Laboratory Directorate and the Collaboration Council, or the Executive 
Committee on behalf of the Council. 
 
 
 
 
3 The LSC Publication Review Process 
 
The LSC publication review is meant to provide constructive feedback to authors, as well as to 
ensure the authorship is appropriate and the LSC work is properly represented.  The review 
process is managed by the P&P committee. This policy document lists the triggers for a review 
and general guidelines; detailed procedures and timelines from the P&P committee are outlined 
in the DCC document LIGO-M060334 (most recent version).  
 
3.A Triggers for an LSC review 
 
1. The group leader of any participating LSC institution, including the LIGO Laboratory, has 

primary responsibility for determining when a scientific work should be submitted to the LSC 
for review. The group leader here is defined as the signatory on the LSC Memorandum of 
Understanding or the Director of the LIGO Laboratory. This determination must be made 
prior to submission for publication or posting on any public archive (e.g., LANL gr-qc, arXiv).   

 
2. If the work in question satisfies any of the following criteria, then it must be submitted to the 

P&P committee for further evaluation. 
 

(i) It involves data from an LSC instrument, be it the detectors or physical monitors.   
The rationale for this is as follows.  Whenever an LSC member writes a paper that 
contains a performance measure of an LSC detector or planned/proposed detector 
(such as an x(f) or h(f) graph), or mentions specific technical specifications of the 
detector, a reader might reasonably consider that the author is speaking for the 
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collaboration.  Thus, such papers, regardless of institutional authorship or other 
considerations, should go through the LSC review process.   
Examples falling into this category include, but are not limited to, data from PEM 
channels of the LIGO detectors, previously unreleased or unpublished detector noise 
spectra, and astrophysical data from the GEO detector. Examples of LSC instruments 
include the LASTI facility, the Caltech 40m interferometer, and the Gingin interferometer 
In addition, any detector improvements fall into this category.    
It is conceivable that papers published by LSC institutions may use h(f) or x(f) data 
which have already been published in the open literature and do not satisfy any other of 
the criteria listed by the LSC publication policy.  In this case, the P&P committee may 
decide to waive an LSC review for the paper in question. 
 

(ii) It was significantly influenced by interactions with the LSC.  
This includes committees, working groups, collaboration meetings, or other interactions 
with members of the LSC outside the authors’ research group(s).  Certain review articles 
and any work defined in attachments to Memoranda of Understanding or claimed as 
LSC work in an MOU review or in a proposal submission falls into this category. 
 

(iii) It has used LSC software or hardware resources for the analysis of data from an 
LSC instrument, for the design of a future LSC instrument, or for other purposes that 
bear directly on the mission of the LSC.  
Examples falling into this category include, but are not limited to, DMTs, LDAS, and LAL 
software analysis tools, software tools developed for design of interferometer 
configurations such as e2e, FFT, Melody, Bench.  Also included are research efforts in 
which the LIGO Lab or LSC institutions have contributed significant resources for the 
purposes of collaborative LSC research. Examples include but are not limited to optical 
coating and substrate development efforts, LSC laser development programs, and 
control system development. Any work performed under the auspices of direct funding 
from LIGO Laboratory or from joint funding with LIGO Lab and/or LSC institutions that is 
influenced in some way by interactions in LSC committees, working groups, or 
collaboration meetings is also subject to the policy. 

 
3. Even when these criteria are not explicitly satisfied, the LSC group leader is encouraged to 

consult with the LSC P&P committee on the question of the need for an LSC review when 
there is a question concerning the applicability of an LSC review. Every effort will be made 
to have the LSC process add value to the paper without introducing delays. 

 
 
3.B Procedures for Review 
 
1. Using the above guidelines, if the determination is made that an LSC review is necessary, a 

member of the participating LSC institution may initiate the preparation of a manuscript for 
publication. The initiating author(s) will inform the P&P committee of their intent. The 
initiating authors will provide a general outline of the manuscript and a proposed author list. 
The P&P committee may request that the initiating authors present an outline of the 
manuscript at a Collaboration meeting. For technical papers not involving observations or 
observational results, this step is considered optional.   

 
2. When a manuscript is near ready for publication, it will be submitted to a reviewer or set of 

reviewers within the Collaboration selected by the LSC P&P committee. The reviewer(s) 
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confirms the most important results presented in the manuscript and provides comments on 
the content and recommendations on the authorship.  
 

3. When the paper is submitted, it will be listed on a public LSC database maintained on the 
LSC home page listing the title of the paper, author list, date and time of submission, and 
date of completed LSC review. The reviewer(s) will provide feedback to the authors within 
two weeks of receipt of the manuscript.   

 
4. Concurrent with review by selected LSC members, the manuscript will be posted 

electronically on a secure, password protected web site for general LSC review.  A 
notification will be sent to all LSC members announcing the title, author list, and deadline for 
receiving comments. Members of the LSC will also have two weeks to provide comments to 
the LSC spokesperson. 

 
5. In the event of disagreement amongst the reviewers or between the reviewers and the 

authors, the issue is to be resolved by the Spokesperson who may choose to bring it to a 
vote of the Collaboration Council, or of the Executive Committee on behalf of the Council. 

 
6. The P&P committee in consultation with the review committee will approve the final version 

of the manuscript prior to submission. 
 
 
3.C Guidelines for authors 
 
1. Authors are strongly encouraged to submit papers for LSC review only after they are in a 

‘publishable’ state.  Premature or incomplete "work-in-progress" drafts will cause 
unnecessary delays and use up goodwill on the part of the reviewers.  

2. Submissions to the LSC P&P committee include information regarding the target journal(s). 
3. To aid the P&P committee, authors are encouraged to suggest appropriate reviewers within 

the LSC. The P&P committee in turn will inform the authors who the reviewers are. 
 
 
3.D Guidelines for reviewers 
 
1. Reviewers will be selected by the P&P committee based on expertise on the topic of the 

submitted preprint and on the number of LSC reviews the potential reviewer has already 
carried out for the LSC. This is meant to ensure that burden of peer review is spread most 
evenly across LSC members. 

2. Reviewers are strongly encouraged to complete reviews within 7 calendar days and will be 
given a strict 14 day period in which the review must be completed. 

3. The review should evaluate the following criteria, in addition to the scientific relevance and 
correctness of the work: 
• Is the author list appropriate? 
• Does the reviewer wish to re-review the paper after reviewer's recommendations are 

addressed by the authors? If yes, there must be a three day turnaround time. 
4. Reviewer's comments should be forwarded to authors for incorporation into the submission. 
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4 Presentations (talks and posters) 
 
The P&P committee manages the review and archival of LSC presentations, whose purpose is 
to provide constructive feedback to the authors, to ensure that the LSC work is properly 
acknowledged and, in general, to allow new ideas on LSC-related topics to be shared with the 
collaboration before they are presented to the larger public.  
 
For this reason, although in many instances the advanced submission of presentations to the 
P&P committee is optional, all LSC members are encouraged to benefit from the review and to 
ask the P&P committee when in doubt. 
 
Detailed review procedures and timelines are outlined in the DCC document LIGO-M060334 
(most recent version). The remainder of this section outlines some specific guidelines for invited 
and contributed talks/posters.   
 
 
4.A Invited  
 
1. Only results from LIGO data analysis that have been approved by the Collaboration Council, 

at either a Collaboration meeting or through polling the Collaboration by e-mail, or by the 
Executive Committee, on behalf of the Collaboration Council, may be shown publicly at 
invited talks and appear in proceedings. The preference is that the results will have been 
written and reviewed as for publication. 

 
2. The P&P committee will ensure that opportunities to present LIGO results at workshops and 

conferences are equitably distributed among the LIGO Scientific Collaborators. 
 
3. Invitations received by a LIGO Scientific Collaborator for a talk dealing with LIGO 

observations and observational results at a workshop or conference are regarded as 
invitations to the Collaboration. The invitation will be forwarded to the P&P committee which, 
in consultation with the LIGO Conference Committee and the person who received the 
invitation, will decide whether or not to accept the invitation, and will select a speaker from 
the LIGO Scientific Collaboration. It is the responsibility of the person who received the 
invitation to respond to it. 

 
4. A LIGO Scientific Collaborator invited to give a seminar or colloquium in which observational 

results will be presented (including detector presentations where LIGO or GEO strain plots 
are shown) can reasonably be said to be speaking for the Collaboration. The LSC P&P 
committee should be informed of any invitations received by individuals, and the speaker 
should submit the presentation in substantially complete form to the LSC P&P committee 
before the presentation is given.   

 
5. Invitations received by a LIGO Scientific Collaborator for seminars and colloquia on 

technical matters (as distinct from observations and observational results) are regarded as 
an invitation to an individual. Although no prior approval is needed from the P&P committee 
in order to accept such an invitation, the P&P committee should be informed of the date, 
place, and title of the seminar or colloquium. 

 
6. Abstracts of the invited talks at conferences and workshops will be sent to the P&P 

committee for posting prior to their public presentation. The transparencies to be shown will 
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be made available to the LIGO Scientific Collaboration for posting on the LSC WEB pages 
and for submission to the LIGO Document Control Center DCC as close to the time of 
presentation as practical. 

 
 
4.B Contributed  
 

1. Any member of the LIGO Collaboration may initiate the submission of a technical 
contribution to a workshop or conference. The initiating author(s) will inform the P&P 
committee of their intent. The initiating authors will provide a title and an abstract of the 
talk and a proposed author list. 

 
2. Abstracts of the contributed talks at conferences and workshops will be sent to the P&P 

committee for posting prior to their public presentation. The transparencies to be shown 
will be made available to the LIGO Scientific Collaboration for posting on the LSC WEB 
pages and for submission to the LIGO Document Control Center DCC as close to the time 
of presentation as practical. 

 
 
 
5 Theses 
 
PhD and Master theses that use data differ from publications, as they are, by default, single 
authors and are bound to a tight schedule that may not be met by the review process.  Ideally, 
an observational result in a thesis should be reviewed to the same standard as an LSC 
publication. However, this may conflict with review priorities and potentially introduce 
unwelcome delays in the graduation schedule. Instead, the following guidelines shall be used:  
 
1. An analysis claiming detection cannot be published in a thesis until an official 

announcement has been made by the LSC and the LIGO Directorate. 
 
2. When possible, other observational results in a thesis shall be reviewed to the typical 

standard for presentation of preliminary results at conferences.  The fallback scenario, in the 
case of a controversial analysis, is to only present “playground” results.  
The thesis shall also contain a statement of acknowledgment to LIGO, the LSC and to the 
funding agencies. A statement that results are under LSC review and potentially subject to 
change may be appropriate.   
A written record will be posted by the Publication and Presentation committee on its web 
pages, together with a statement from the advisor and the review committee chair, listing 
which data was used, and how. 

 
3. If the thesis does not undergo a review or does not meet the above criteria, a disclaimer 

shall be added to the introduction, stating that the work does not reflect the scientific opinion 
of the LSC and it was not reviewed by the collaboration. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


